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THE K. K. I. STEAK EIfGlB .. 
The principal feature of the novel form of steam engine 

illustrated herewith, to which the attention of thenader is 
dirolcted, is the valve, which Is equally well adapted to either 
double Ctr single machines. The, double cyllndereaglne' is 
constructed with cranks at right angles, has no deI4 point, 
and consequently requires no fly wheel, the leverage vary. 
ing between one and one and a half cranks, nearly. The 
valve is actuated hy bevel gearing communicating with simi· 
lar mechanjsm on the main shaft, which may be in the 
center, or on the 
outside of the bed 
plate a� represent. 
ed in the per8pec· 
tive view, Fig. 1 .  
T o  this portion 
of the apparatus, 
however, m o r e  
particular refer
ence will be made 
hereafter. 

opens downward only, the joints being visible and showing 
any leak that may exist. 

In the second, thQ course of the Iteam is reversed ; the 
live steam port of the valve ope!ls irlto the ,,-;nter dome. The 
exhaust port, opening up��rd, discharges the exhaust steam 
into the steam chest above'the valve. This modification is 
already described and shown in Fig 2. 

In the third plan,' a part of the top of the eteam chest is 
attached to the valVe stem, in surface slightly less than the 
bottom of the valve, producing a balanced valve, the top 

works a similar wheel, L, upon the rod Which CODnects with 
the valve gear. Between the wheels, K, and sliding loosely 
upon the shaft, is a sleeve forming a. clutch which may be 
brought into action, as plainly indicated, with either. The 
sleeve, although moving freely alo.�g the shaft, is rigidly 
connected with it by a feather and slot, so as to partake of 
its rotary motion. It is evident, therefore, tbat the wheel, 
L, thus receives its motion from bu t one wheel, K, while the 
other is inoperative, aud hence, as is evident f�om tbe ar· 
rangement of the gearing, may, by altering the'lJOsition of 

the sleeve, be 
caused, to rotate 
always in the 
same direction. 

Fig. 2 is a sec· 
tion of the steam 
chest, A, valve,B, 
cut·off plate, C, 
and valve seat, D. 
The valve stem, it 
will be noticed, 
carries a bevel cog 
wheel above tLe 
steam chest, and 
is held in a" suita· 
ble frame. The 
direction of the 
live sttam is indio 
cated Ly the bent 
arrow, at E, and 
the couree of tlw 
exhaust by simi. 
lar means at F. 
Proceeding to the 
consideration of 
the various por. 
til'DS in detail, we 
represent in Fig. 
3 the bottom of THE KENTUCKY MILITARY INSTITUTE STEAM ENGINE. 

The claims of 
the inventor reo 
garding the mer· 
its of his device, 
ad vantages which 
we learn secured 
for it much atten· 
tion and favora· 
ble commeut at 
the recent' Louis· 
ville Ex pOoition, 
m ay be briefly 
�ummed u as 
follows : That, in 
dispensing with 
the fly wbeel and 
the eccentric, and 
in the free move' 
m ent of the valve, 
there is a saving 
of a great part of 
the resistance ari, 
sin:� from the 
moving part3 of 
the engine itself. 
That the double 
engine c08ta no 
more, and the sin· 
gle engine lesll, 
than th'1 common 
non·cut·off engine 

of the same pow· 
er. Tuat in econ· the valve, B. G 

i. the dome which, as already indicated, opens into the live 
steam port, H, which is cut to one eighth of the circle; I is the 
exhaust aperture, cut to three eighths, whence the steam passes 
into the steam chest. as before noted, at F, Fig. 2. Around 
the dome, G, is formed a short cylindrical rim which passes 
down through the cut-off plate, C, and into the: valve seat, 
so as to hold the valve in place. The arrow drawn beside 
Fig. 3 shows the direction of the rotation of the 
valve. In Fig. 4 is depicted th9 variable cut,off 
plate, C, wLich is a tbin disk of metal; in it are 
four openings, which correspond with similar 
apHtures, each equal to one eighth circle, in the 
valve seat, Fig. 5. These orifices embrace the 
stops, J, Fig. 5, which are pieces of metal se· 
cured to the valve seat and of the same thick
ness as the cut off plate. The object of th ese 
stops is to prevent the movement of the plate 
from affecting the points of admission of steam 
into the cylinders. The plate is controlled by 
the governor. by means of suitable mechanism 
connecting with the cogged octant, formed at its 
circumference and fitting in a recess in the side 
of tbe steam chest. It is stated that the gover
nor adjusts the cut-eff, by moving the plate, with 
the greatest ease, the valve gliding over the lat. 
ter with very slight friction. 

Th", valve s€at, as shown in Fig. 5, is pierced 
for a double cylinder engine. The openings, 1 
and 3. connect with the right cylinder, and 2 
and 4 with t,hat on the left, the steam ways cross· 
ing, as indicated by the dotted lines. The valve 
moves over the seat iu the direction of the arrow, 
Fig. 5, which, as before noted, is pierced for a 
fix:ed cut off at half stroke, since one eighth 
passing over one eighth gives one quarter rev. 
olution or one half stroke; while, as the ex. 
haust port is cut three eighths of circumference, 
neces8arily three eighths passing over one 
eighth gives one hl<lf revolution, or full stroke 
for exhaust. 

According to the inventor, this vQ.lvEl is cap· 
able of these modificati!)ns Q.S follows: First, the valve 
C)llstitutes the steam chest, the steam taking the ordinary 
course, the live steam port connecting with the steam che�t 
�Ild the cep-ter dome cop-nectingwith the exhaust port, which 

of the steam,chest being reduced to a narrow outer rim. 
The steam, entering at the side of the chest, takes the ordi
na.ry course. 

Fig. 6 shows an ingeni@us device employed for connecting 
the cog gearing which actuates the valve with the main 
shaft, whereby the movement of the latter may be instantly 
reversed without altering the direction of rotation or the 

, �- -�-------- -

omyof steam. and consequently of fuel, it accomplisht:os 1\11 
that engines of the h igbest grade can accomplish, while it 
is remarkable for sim "licity and chpapness of first cost. 
Tbat it cannot get out of order except by breakage or wear 
of parts, and can be managed by an unskilled hQnd. 'fhe 
valve, it is also stated, can be attache.d at small bxpense to 
engines now running, giving them the fixed and automatic 

cut-off, with a saving of half the fuel for tbe same 
amount of work. The double engine, it is be· 
lieved, ha.s peculiar adaptation to road steamers, 
steam plows, etc. 

Our engraving is taken from a photograph 'of 
this form of the machine, as exhibited at the above 
mentioned exposition. 

Patented September 9, 11'l73. For further in· 
formn,tion address the inventor, Colonel R. T. P. 
Allen, Superintendent Kentucky Military Insti. 
tute, Farmdale P. 0" Franklin COUD-ty, Ky. 

••• 
The CoUOJl Window In the Gulldh"U, 

LondoD. 
Mr. W. J. Cotton, a London merehant, and an 

alderman, has recently presented to the city a 
stained glass window, in commemoration of the 
troublous times of the scarcity of cotton during 
our late civil war, and the generosity of the Lon· 
doners in aiding the Lancashire operatives. Al· 
derman Cotton was a zealous worker on behalf of 
the relief fund ; and if, hy accidellt, the memorial 
window perpetuates his own name, no one will 
grudge him the distinction. 

The window illustrates the cotton plant, in the 
different stages from its growth to its final appli. 
cation to clothing, by twelve .medallion pictures, 
showing sowing, gr<>wing, picking, packing il), the 
field, loading at New Orleans, at sea in an. Amer. 
ican clipper, discharging in the London .Docks, 
carting, in transit on the rail, the Manchester Pic· 
cadilly (the Cottonopolie), manufacture in cottoo 
.mill, and wearing, the last named piling a family 

motion of the valve. Tbis ill not sho,wn in the engine in \grouP. The color of the groundwork is lavender;. the bor· 
Fig. 1, but is usually placed on the center of the maIn shaft, ders,are r uby, with an amber ribbon; the designs aro filled 
the C

,
y

,
linders being

,
sep

, 
arated for a few inches. Both of the in w, ith ruby, amber, and lavender. the gothic scroll work 

bevel wheels, K, are loose upon the shaft, and between them 'being brownish white. 
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THE 'V'ALUE OF PATENTS. 
�ifl'L « 

A recent number of the Official Gaeette contains a full re
port of the address delivered by Mr. J. M. Th\\cher, our 
present Assistant Commissioner of Patents. before the so
called Patent Congress, at Vienna, last summer. In this 
effort, Mr. Thacher begins at the beginning, avers that in· 
vention is "the product of the highest faculties given by 
God Almighty" to man, and therefQre ought to be secured 
to him by letters patent. He declares that man has a more 
valid right to the exclusive possession of his inventions than 
�yen to his landed estates, and perceives no obligation on 
the part of the inventor or discoverer to disclose new knowl
edge to others, unless permitted to cont!ol and use that 
knowledge as he would other property. Having strongly 
insisted upon the correctness of these propositions, which by 
the way are at variance with the teachings of the wisest 
philosophers. he next proceeds to show that this inventive 
property, these natural rights of the inventor, ought by law, 
to be taken away f:om the originator after he has for a lim i
ted period enjoyed their possession. 

In relation to official examinations at the Patent Office, 
our author is of the opinion that the inventor, whose mental 
genius and �iscernment are eloquently lauded throughout 
the address, is incompetent to examine the novelt.y of his 
own invention, and determine for himself whether it is 
worth his whlle to pay in the official fees and take out a 
patent. Nor is the inventor's attorney qualified to .solve 
this momentous question. It should be left, Mr. Thacher 
says, to a corps of scientific experts; but, as he thinks they 
may be liable to err, he suggests that there ought to be an
other eet of experts to re-decide the decisions of the first ex .. 
pt2rts. This, i.n fact, is the way the thing is done at Wash. 
ington. Ono hundred of these scientific gentlemen, aided by 
four hundred clerks and helpers, 911 of whom are snpported 
at the expense of the inventors, now officiate at the Patent 
Office, but Mr. Thacher wishes to increase the number. 
"Unfortuuately," he says, "it is the pocket that controls 
men, more or less, in every station and in every country." 
It is indeed a misfortune for our inventors that their pockets 
are obliged to «ontrol and supply so large a number of ex
an:.ining ofncials. Save us, we say, from any increase. We 
are glad to turn from the mazes of the metaphysical portion 
of tb e Assistant Commissioner's address to that hranch which 
relates to the pra<-tical results and values of inventions, for 
here we find information, useful and interesting to every
body. He says: 

"The number of patents granted since 1836is about 140,000. 
The number of applications for patents has steadily in
creased from year to year, until it now averages from 20,000 
to 21,000 per annUIl, and the number of patents granted an
nually is from 13,0:.10 to 15,000. To perform the work of 
examining this large number of applications, the corps of 
expert examiners has been increased from time to time, un
til it now numbers about 100-to wit, 24 principal examin
ers, and the same number of first, second, and third assist
ant examiners, together with a special examiner of trade· 
marks and also of interferences. The clerical force has been 
correspondingly increased. so that officials of all grades now 
employed in the Office may be stated in round numbers as 
about 500. 

The bare statement of the number of patents granted since 
1836i8 sufficielit to bear me nut in the statement that our 
system 1m3 proved to be a most remarkable stimulant to in· 
ventive genius, not only in our own country, but through
oiitthe world. But you will very naturally inquire. How 
many of these pat!"nts are yaluable? Of course it is impos
sible to obtain statistical information that shall be entirely 
relia.ble on this point, but my official experience has given 

mat ely correct. I have discussed the matter with others, 
and have sought information from manufacturers, petentees 
and legal gentlemen who have made a specialty of the prac
tice of patent law, and I think I do not exaggerate at all 
when I say that one half of the patents granted in our coun
try may be considered remunerative. Now I do not widh to 
be understood by this that one half of these 140,000 patents 
have brought fortunes to the pockets of the patentees. 'rhey 
have become remun.lratlve to a certain extent-that is, they 
have paid expenses and something more. A small pr()p�r
tion of them have become largely remunerative, and the 
patentees, or their representatives, have obtained large for
tunes from them. I think, therefor.e, it may be said that the 
influence of our system upon inventions and inventors them
selves has been beneficial beyond all expectation. 

But you will also ask, What has be€n the influence of our 
patent system upon the manufacturing interests of. onr 
COULtry? I have takeQ. occasion to make some inquhies 
upon this point aLso. A short time before I left Washington 
the Secretary of State sent out, to inventors, manufacturers, 
and others interested in patents, a series of inquiries, among 
which were some as to the influence of our patent system 
upon the manufacturing interests of the country. With scarce· 
1y an exception, so many of our manufacturers as responded 
answered that the patem system was beneficial, beyond all 
manner of doubt, to the manufacturing interests of the 
country. It is estimated, both by mYBelf and others who 
are qualified to judge of this matter, that at the present 
time from six to seven eighths of our enormous manufactur
ing capital is based upon patents. either directly or indirect. 
ly. In fact, it is almost impossible to organize a company 
for manufacturing purposes in America without first secur
ing the control of patents for some valuable invention. 

I think, then, that we may be said to have reached this 
conclusion, that our inventors, patenteeB, and manufacturers 
have all benefited greatly by our patent system. At the 
Bame time the public welfare has been greatly promoted by 
the general introduction of ILany valuable inventions, which 
otherwise would have remained undeveloped, and by the 
cheapening of many articles by the invention of new and im· 
proved. modes of manufacture. At the same time w., believe 
the whole world has been benefited by the liberality of our 
law. We make no distinction between foreign and native 
applicants, but invite inventors from the whole world to 
give us the benefit of their inventive genius upon the same 
liberal terms that we grant to our own citizens, putting 
upon them no restriction as to time or place of manufac
ture, or introduction of the invention into public use. .)f * 

Let me expTess the hope that you will not adjourn with· 
out establishing a permanent committee as the representa
tive of this congress, so that an organization may be createa 
by means of which the discussion of this subject may be 
continued from time to time unt:l, finally, civilized govern
ments shall become convinced of the righteousness and ey
pediency of th@ principles here advanced, and there shall be 
universal ;recognition of the rights belonging to, anq the 
public benefits conferred by, the inventors of the world." 

-------...... --------
A NEW AND IMPORTANT DISCOVERY RELATING T O  

THE EEHAVIOR O F  METALS UNDER STRESS. 

In calling attention recently to the original investigations 
in progress at the Stevens Institute of Technology, it will 
be remembered that we referred in some detail to the inter
esting and valuable experiments which Professor R. H. 
Thurston is conducting with a view of determining the tor
sIOual resistance of yadons metals. The machine used for 
this purpose is an apparatus of the Professor's own inven
tion; and although we have already alluded briefly to its 
construction in another connection, it may be of interest for 
the reader to review its salient points, in order to under;tand 
with jj}earness the highly important discovery which has 
just been effected through its aid. A triangular caEt iron 
frame supports two suspended arms which swing about in· 
dependent axes in the same line; one al'm carries a weight, 
and the other bas a handle at its extremity, by which it is 
moved. Each of the axes has a rectangular recess, in 
wh\ch each end of the test piece,previously squared, is fitted. 
The frame carries also a guide curve of metal,so constructed 
that its ordinates are proportional to the twisting moments 
exerted by the weighted arm while swinging through an arc 
to which the corresponding abscisses are also propor�iollal. 
A pencil holder bears against the guide curve; and being 
carrIed by the weighted arm, is thrown forward as the latter 
swings out under the action of the. force producing torsion, 
which force is transmitted through the test piece. The 
handle arm carries a table upon which a piece of paper is 
clamped, so that the pencil traces .hereon a curve, the ordi
nates of which are proportional to the torsional movements, 
while its abscisEes represent the relative motion of the two 
arillS and, consequently, the amount of torsion to which the 
test piece has been subject. This line, therefore, gives a 
very h·gible and a�curate record of the results of each ex
periment; 

During the recent visit of the members of the Ar.ademy of 
Science to the Stevens Institute, Professor Thurston took 
occasion io explain his researches and to illustrate the power 
of· his device in: exhibiting the action,Of; �jIe molecular forces 
under stress. After the session bad adjourned, a test piece 
was left in the machine under heavy strain, in orderto.de
termine if possible the existence of viscosity, which had been 
suspected in the metal. On examining the piece twenty.four 
hours later, the investigator discovered, to his surprise, that 
not only could no evidance of yieldi�g be detected, but that" 
on his attempting to produce further distortion, an even 
greater resistance was offered than when the first stress was 
applied. The curve traced by the pencil, instead of being 

llle such d.Q.ta that I am enabled to forlll an oplDlOn approX;l- colU�clent WIth the line prevl0u�ly descnbed, beoalIle par!ll. 

leI therewith, and some twenty per cent higher above th 
axis of abscisses. 

Repeated experiment has confirmed this remarkable dis
covery, aod Profe�sor Thurston considers that he has sub
stanti!l.t�d the fact that metal, strained so far as to take a per
manent set and then left under the force· producing stre8s,ac
tually gains in power of resistance up to a limit of time. which 
iu these experiments was about seyenty·two hours,and to a 
limit of increase which has a maximum, in the hest irons, of 
about twenty Pllr cent. We need hardly point out the im
portance of this conclusion, which, though it has been sus
pected for some time by many engineers ana men of science, 
ie now for the first time definitely proved. The result is 
of course negative, and necessarily completely upsets Ihe 
comnfon notion that metal continuously strained beyond its 
limit qf e�asticity loses its strength. 

We understand that further experiments will be speedily 
made,so that we hope to be enabled before long to lay before 
our readers more detailed information, together with copies 
of curves and other interesting results obtained. We note 
with pleasure that numbers of specimens of cast, wrought, 
and malleable iron, steel and many other varieties of matal, 
are being sent to Professor Thurston by prominent manufac
turers in all parts of the country; so that the coming inves
tigations bid fair, not only to add greatly to the already well 
earned reputation of their author, but largely to the knowl· 
edge of the scientific professions. 

....... 
PATENTS FOR SIMPLE THINGS. 

In a recent application for a patent for an improvement in 
attaching metallic heels to beots, the invention consisted in 
extending the outsole the whole length of the boot and in 
fastening the heel upon such outsole. The application was 
rejected for the reason that it was not new to carry back the 
outsole as described, nor was the heel new; therefore the 
attachment. of a heel to such sole was not an invention, 
thou�h the ordinary method was to attach the heel to the 
insole, the outsole being only extended up to the heel. The 
applicant appealed to the Assistant Commissioner of Patents, 
who reversed the decision of the Board of Examiners, and 
hold that, however small or insignificant an invention ap
peared. it ought to .be patented if useful. In this case, the 
attachment of the heel to the outsole made a firmer fastening 
for the heel, was better than the common plan, and there
fore patentable. This is good doctrine; and if the Patent 
Office would only stick to it and carry it out into practice 
with uniformity, the interests of inventors wduld be greatly 
promoted. But, unfortunately, the decisions of the Patent 
Office are irregular. It too often denies on one day what it 
grants the next day. We cannot always rely upon the Office 
to issue patents for simple improvements, like i'oasted per
simmon seeds, a knot upon the thread of an envelope, or, as 
in this case, nailing a heel upon the bottom of a boot. Yet 
it is for the issuing of patents upon just such simple im
proYements that 100 principal examiners and their 400 help
ers are thought by some people to be necessary, and for 
whose support inventors are taxed. 

. ' ... , .. -------
EOS T ON REEUILT. 

Just one year has elapsed since the occurrence of the dis. 
astrous conflagration which laid one of the fairest portions 
of the city of Boston in ashes. Sixty-five acres constituted 
the extent of the burned district; 776 buildings were con
sumed, and an aggregate total of $75,000,000 lost. The de
stroyed edifices were insured to the amount tf $56,000.000; 
and of this sum $34,000,000 has. it is stated, been paid, al
though twenty-six Massachusetts insurance companies have 
failed in com;equence thereof. 

Shortly after the calamity,a building act was passed,which 
was designed to provide in a measure aguinst similar casu. 
alties arising from like causes. This law forbids mansard or 
other roofs being more than one story high or more than 
.twenty feet above the up,1er !loor of a building, unless fire· 
proof thlOughout. Bay windows are not to he eonst.ructed 
at a hight exceeding three feet ab()ve the second story. Ex:
teriors of structures above forty· five feet high must be coy
ered with incombuBtible material; if oyer sixty feet, they 
must be fireproof. The Umit of hight of buildings is fixed 
at seventy feet, and party walls bounding lofty roofs must 
be carried at least two and a half feet above the saml', and 
be corbelled and coped with stone or iron. With these regu
lations in force, and with the teaching of experience before 
them, the citizens have proceeded with thlil rebuilding of 
their ruined edifices; and as a result, structures have been 
completed and are still rising which, it is believed, will not 
succumb even before a repetition of the great fire. 

The burnt section included 31 street�, 8 places, 5 squares, 
and 1 COUl:t; in reconstructing which 17 streets have been 
widened, 4 extended, and a large square laid out, at a 
total cost to the city of oyer $5,000,000. The general plan 
of the streets is little Illtered; 365 buildings have been erected 
or are in progress, of which 115 are finished and occupied, 
10 unoccupied., and 240 uncompletEd. Among these, there 
are but 72 mansard roofs against 264 flat roofs, the former 
being either wholly of brick or iron, or else covered entirely 
with fireproof material. The majority of the edifices are of 
four stories, ther�being but two, one of six and the other of 
seven 8to;ie8, exceeding this hight. The external and party 
walls are all 20 inches thick to an elevation of two stories 
above the street,are 16 inches thence to the roof. The" fire 
walls" which surmGunt the party partitions are of the hight 
above noted and 12 inches through. Galvanized iron is 
largely used for cornices; and, with ca�t iron, for Axterior 
fini�h. The total cost of the c04pleted building3 is $3,762,-
500 and they cover 1 ,192,918 superficial feet of ground. 

As regards archltectqre, We learn th�t many of the I}dilica5 
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will be  of  exceptional beauty and magnitude. The majori
ty are of the modern gothic order, and much ingenuity of 
design is manifested in constructing the flat-roofed buildings 
so as to avoid the unfinished appearance incident to the 
abrupt termination of the fa!fade. Three great structures 
are to be erected by the New York Mutual Life, the New 
England Mutual Life, and the Equitable Insurance, compa
nies, which are to be of magnificent design, and, with t� 
new Post Office and Rialto building, are to be complete'iY 
fireproof throughout. There are also a number of ware
houses and other mercantile edifices, which in many in
stances are more spacious and elegant than those which they 
have replaced. 

The same energy which has made Chicago rise from a 
heap of ruins into a grauder and even more magnificent 
city than before, has within the short space of a year blotted 
out the recollection of an almost overwhelming disaster, by 
labor which seems all but Herculean. Hardly had the 
story of the calamity ceased to be the current topic of 
thought before workmen were busily laying foundations, 
and this in the face of losses which dealt a blow to the 
entire business community of the nation. Not only the peo
ple of Boston, but of the whole United States, may well 
be proud of Fuch indomitable enterprise. It adds but an 
other proof, to that a1ready shown by our unfortunate war, 
that in this country we know neither the extent of our en
ergies nor of our resources, until the same are put to the 
trial which demands their strongest action. 

• • • • • 
PHYSICAL AND MENTAL OVER- CULTURE .  

A noted British novelist, now on  a visit to  this country, in 
one of his most popular narratives, e'll:emplifies the case of 
an athlete who, by a severe course of training, has brought 
himself to a high state of physical perfection, in order to 
compete in the lists of a foot race. When the time arrives 
for the test of bis powers of endurance, the runner begins 
his task ; but ere he can reach the goal, his overtaxed sysiem 
gives way, and he falls stricken with paralysis, a hopeless 
bodily wreck. Instances of similar kind in real life are but too 
common. The death of the celebrated oarsman Renforth 
while at the t.hwart is still within public recollection, and the 
decease of Heenan , the once famous pugilist, is a more re
cent exemplification of the retributive action of Nature 
when the laws by which the confines of the possibilities of 
human muscular effort are transgressed. 

A man's body m ay be compared to a finely adjusted and 
accurately balanced steam engine, and his vital energy and 
mental power to a constant motive force acting upon a uni
form area of piston. It needs no demonstration to prove 
that an engine has a certain,fixed capability ; it can devek>pe so 
many horse power, and then reaches its limit. If we make 
more ponderous wheels or stronger rods and shafting, equal 
to the performance of much more arduous work, and then 
expect that the same power, merely by operating such heav
ier machinery, will produce increased resu11 s in overcoming 
greater burdens, common sense tells us that we look for an 
impossibility. And yet this is precisely what we seek to ac
complish by causing exaggerated muscular development. We 
destroy the equilibrium of the machine ; and as a result, the 
action of the power by which it is set in motion is either 
weakened or arrested. The physical seats of vital energy 
in the human frame are in the so termed vital organs : as in 
the overtaxed steam engine the molecules of vapor dash and 
expend their force against the piston unproductive of any mo
tion. so in the body ; one part (the heart) unable to drive the 
increased flow of blood required for the augmented needs of 
other members, becomes overwrought and eventually dis
eased ; the lungs. equally unable to maintain the process of 
burning up the effete matter poured into them by the veins, 
degenerate and waste away ; and the brain, failing to establish 
the connection between motor nerves and will, shatters by 
paralysis the delicate mechanism. All, in fine, are causes 
which as surely arrest the motion of the human machine as 
does the load beyond its powers that of the apparatus of iron 
and steel. 

The case of Heenan illustrates these truths perhaps as 
forcibly as any that can be cited. The man was a model of 
physical perfection, not ponderous in build or gigantic in 
frame, but to all appearances one in whom the parts of the 
body, while cultivated to their full extent, remained in statu
esque symmetry. And yet despite the capacious breast and 
broad shoulders-points in themselves supposed to indicate 
almost unlimited strength of lungs-these last mentioned 
members, in the constant strain 'upon the system, proved un· 
equal to their task, and fell prey to the wasting and insidi
ous disease which resulted in death. 

While, with such evidence as this before ns, the tenet� of 
the ultra advocates of " muscular Christianity " may well be 
questioned with reference to the benefits derivable from the 
at tainment of a so called lligh p;,ysical condition, on the 
other hand, it is true thl1t no ltlss dangerous .  Iesults arA to 
be apprehended from the converse practice, the development 
of thc mind at the expense of the body. 

Again referring t.o the steam engine for a simile, let us 
consider th e consequence, supposing that workJng parts and 
load remained constant , of our crowding into the cylinders 
an enor m o u s  s team pressure. Manifestly there would be 
either a m  uell more rapid wearing out of the machine, caused 
by the over whelming p ) wer, or more probably the com
pl,.te breakdown.  Thus it is with the individual who, 
by excessive study and brain work, over weighs the bal
ance in the contrary direction, and. by neglecting to main
taiu the equilibrium of mind and body, succumbs to the im
poverisl11lltmt of  his physical system. Illustrations in point 
are to be found among the lllembers of every profsllilion, 
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amon!!" the students of every institute of learning. Young 
men, ;mbitious to gain scholastic honors and spurred on by 
the applause of preceptors and friends, too often find failing 
health and despondent spirits the precursors of permanent 
bodily infirmity, induced by overstrict application, too many 
hours of study, absence of simple and nourishing food, and 
neglect of wh9lesome exercise. Undeterred by premonitions 
of Nature, toward the close of their course, in order to reach 
a coveted prize-as valueless to them in after life as it is in
trinsically worthless-they tax their energies beyonu their 
powers of endurance. Then, as the Iunner in the race or the 
oarsman at his oar physically breaks down at the moment of 
trial, so the overworked brain succumbs when it is subject 
to the final strain. The student, whose hollow eyes, pale 
face, and wasted form denote nights of unvaried toil, 
finds his powers inadequate to do him justice, and his mem
ory fleeting at the hour when he desires their firmest aid ; 
and he endures the bitter e'Kperience of seeing others, intel
lectually beneath him but physically his superiors, withstand 
a trial before which he fails. 

Study is to the mind as exercise is to the body : both alike 
act as developing powers, but neither body nor mind can be 
carried to a relative excess of cultivation except at the 
expense of the other. " Mens sana in corpore sano " 
does not refer either to pundits or prizefighters. It means 
a mind well balanced, well organized, and varied in ability, 
coupled with a body healthy, vigorous, and strong-the one 
capable of grappling with the highest thoughts and ideas, 
the other with the deepest ills and obstacles incident to every 
walk in life. 

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

BOILER EXPLOSION . 

While a commission ot scient.ific experts are busily en
gaged in expending $100,000 in discovering the occult causes 
of boiler explosions at one extremity, comparatively speak
ing, of this city, at the other end of the town a body of 
laborers, headed by an engineer, endeavor to lift and trans
port It steam boiler (with a blazing fire under it and sub
jected to a heavy pressure of steam) by means of crowbars 
placed underneath. As a result of which (in the opinion of 
the engineer directing the job), and attributable to the canting 
of the apparatus from one side to the other, causing s udd€n 
flows of wat.er to the highly heated surface of the boiler, 
thus too rapidly generating steam, a terrific explosion en
sues, seven persons are slaughtered, and a dozen or more 
seriously wounded. 

The scene of the tragedy was in Fourth avenue, near 128th 
street, at which point the tunnel for the underground track 
of the Hudson Hiver and other railroads is in process of con
struction. 

The boiler was of the upright tube style, about 6 or 7 feet 
high and 44 inches in diameter. It had a square fire box, 
with horizontal tubes in the upper portion and vertical tubes 
from the top of the same to the boiler head. The fractnre 
took place in the center of the shell ; the largest fragment, 
some 1 , 000 pounds in weight, landing in the �ourth floor of 
a building 550 feet distant It is stated that the boiler had 
been recently tested to 120 pounds pressure, and was con
sidered in every way safe, while the engineer positively as
serts that the gage, just previous to the accident, diJ not 
show any extraordinary amount of steam. 

• • • • • 
PHOSPHOR-BRONZE. 

Combinations of phosphorus with bronze alloys are not 
new to the chemical laboratory. Phosphurets of copper 
were produced in the middle of the las t century, and have 
since frequently been examined and their properties care
fully studied. 

Without considering many minor investigations which 
have been made regarding this important alloy, we may here 
note �t once tbat the most complete researches are those of 
Messrs. Montefiore-Levi and Kunzel, of Val Benvit Nickel 
Works, near Liege, Belgium. As far back as 1860, this firm 
was engaged in an elaborate inquiry into the means of im
proving gun bronze, and in 1868-70 conducted a very ex· 
tended series of experiments for the Russia government. 
The results of these as well as of Aubsequent trials are well 
summed up by M. Dumas in a note to the French Academy 
of Sciences. He says : " The characteristics of the alloys 
change. ThOl color, when the proportion of phospp,orus ex
ceeds i per cent, "becomes warmer, and like that of gold 
largely mixed with copper. Tke graiu and fracture approxi
mate to those of �eel. The elasticity i!l considerably in
creased, the absolute resistance under a fixed strain becomes 
in some cases mOfe than doubled : the density is equally in
creased, and to such a degree that some alloys are with diffi
culty touched by the file. The metal, when ca�t, has great 
fl uidity, and fills the mold perfectly to the smallest details. 
By varying the dose of phosphorus, the particular character· 
istic of the alloy which is most desired can be varied at 
will . "  

W G can now proceed to  the consideration of the most re
cent data obtained from experiments lately concl uded or 
actually in progress in Europe, and reported in a recent issue 
of the Engineer. In Germany trials are being carried on at the 
Hoyal AC'1demy of Industry in Berlin , t o  ascertain the quali
tieK and capacities of the metal under he�vy strain,and espe
cially the comparative resistance to often repeated strains, 
whether tensile or infiectmg. A bar of phosphor-bronze 
tr ied under a constant strain of 10 tun s per square inch re "  
sisted 408,230 pulls of this amount : while a bar of ordinary 
bronze broke before the s Lrain of even 10 tuns per square 
inch bad been attained. A bar of phosphor-bronze under 1 0  
tuns of strain resisted 862,980 bends, while the best gutn 
metlj,l broke aftel' 102,650 bends. Av.other bar Qf phosphor-
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bronze, now being tested under 9 tuns strain, has thus far 
resisted 1,260,000 bends. In Austria, the following compara
tive results have been obtained : 

AOliolute resistance. 

Phosphor bronze . .  81,795 lbs. per sq. In. 
Krupp cast steel . .  72,258 " " 
Ordnance bronze .31,792 " 

Point of elasticity. Stretch In 
percentage. 

54,915 1bs. per sq. ln. . .  1 ' 6  
14,450 " 
5,562 H 

11'0 
15'0 

Best English copper sheets lost during six months immer
sion in sea water 3,058 per cent. Phosphor-bronze sheets 
lost only 1 '158 per cent. 

In Belgium, Messrs Montefore-Levi & Co. have carried on 
a 19rge series of experiments, proving that the presence 
of oxide of tin and suboxide of copper lessens the ten
acity, elasticity, and tensile strength of the bronze. Shav
ings of old bronze were melted, and a bar cast at 1595°C. 
The remaining liquid bronze was poled, and a second bar 
cast at 1668°C. The remaining metal was de oxidized with 
phosphorus, and a bar then cast at 1614° C. The three cast
ings were made out of the same crucible and in the same 
manner, into three iron molds. The results found were that 
the old bronze had tripled its tenacity, 6 '8 as against 2 per 
cent, and considerably augmented its absolute resistance 
(2384 to 1613). 

In England, Messrs. Alexander Dick & Co. have recently 
established, in London, a special foundery for phosphor
bronze casting, tlnd are also to produce sheets, wire, etc. 
Experiments, made for this firm by Mr. D. Kirkaldy and 
carefully tabulated , show the great superiority of phosphor
bronze for all articles hitherto manufactured of ordinary 
bronze or gun metal. What steel is to wrought iron it 
seems that phosphor-bronze is to ordinary bronze. Another 
table gives the tensile strength and resistance to torsion of 
various wires, showing also a large .Iluperiority in these par
ticulars of the alloy over other=etals. In fact, referring to 
the increment of tensile strength gained by phosphor-bronze 
when drawn into wire, it is considered that the same is as
tounding ; and the Engineer adds that,even with a large mar
gin reserved for probable error, enough remains to prove 
that phosphor-bronze, drawn into wire or laminated into 
sheets, must prove, if practicable to be produced with perfect 
uniformity, a most important addition in future to the list of 
our construct.ive materials. Having pliability, with a tensile 
strength approaching that of steel, the specific gravity of 
bronze, and nearly th" electric conductivity of copper, it can
not fail to have important applications for the electric tele
graph engineer. For small articles, now made of brass, such 
as curtain rings, picture frames, etc. , the same, cut from 
spirals of phosphor-bronze, with the ends soldered so as to 
avoid annealing the wire by conducted heat, would be an im
mense improvement. Although experiments toward using 
the alloy for artillery are incomplete, it is probable that fur
ther investigation may demonstrate its fitness for that pur
pose. We have already published a long paper on its em
ployment for tweers, for which it offers the advantages of 
greatly increased toughness and density, and consequent 
great resistance againRt change of temperature and the influ
ence of molten masses. Finally, should copper become 
cheaper, say to double the cost of an equal weight of wrought 
iron, phosphor-bronze might be used in place of iron in ship
building. It is superior to Muntz yellow metal, a substance 
patented by John Scott Russell for the latter purpose, in 
that it does not become crystalline and brittle, while its pas
sive strength is four or five times as great 

With our vast deposits of copper, notably in the Lake Su
perior region, there appears to be every facility for the prose
cution of investigations leading to the mauufacture of this 
important and valuable alloy in the United States. We 
therefore consider that the subject merits the careful atten
tion of American metallurgists, who, we trust, at no dis
tant period, will contribute the results of their own experi
ments to those thus far adduced by their brethren of the old 
world. 

• • • • • 
SCIENTIFIC AND PRACTICAL INFORMATION. 

A NEW ELECTRIC LI&HT. 
M. Ladiguin has recently invented a new plan for electric 

illumination, which is quite simple, and which, it is believed, 
may be advantageously used for lighting mines, as there is 
n.o danger of its causing the explosions incident to such 10' 
calities. It consists in a bit of charcoal or other poor eon
ductor attached to a wire oommnnieating with a magneto
electric machine. The charcoal is enclosed in a glass tube 
in which the air is replaced by a gas which will not combine 
with the carbon when the same is brought to a high temper
atur@. The tube is sealed, and the machine set in motion by 
a small steam engine or other motor, when the charcoal 
gradually becomes incandescent, emitting a pleasant and 
quite brilliant light, the intensity of which, it is  said, may 
be graduated at will. 

THE ACTION OF ANTISEPTIC SUBSTANCES UPON VIRUs. 

M. Davaine has recently examined the following sub
stances, which he classes in regard to their power as anti. 
septics in the subjoined order : Ammonia, silicate of soda, 
ordinary vinegar, and carbolic acid ; then caustic potash, 
chloride of oxide of sodium ( ?), hyd 1:"ochloric acid , perman
ganate of potash , chromic acid, sulphuric acid, iodine. The 
power of ammonia, of vim'gar, and of carbolic acid being 
represented by 1-200, that of iodine would be by 1-1 2,000. 
Iodine should therefore be considered as the best antiseptic 
to be employed in the treatment of maladies such as malig
nant pustule, boil�, carbuncles, and the like, when, not hav 
ing become local ized under the form of a simple pustule: 
they have taken up a certain extension. Injectio!JS of 1 -600Q 
of iod.i:zoed water Me recommended. 
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IMPROVED CHURNING APPARATUS. 

The object of the device represented in the annexed en
graving is to furnish a convenient means of operating a 

single churn or any desired number of churns at once, in 
accordance with the amount of milk used and power to be 
appliecl, 

To the end of the driving shaft is attached a hand crank 
or It pulley, A, which is connected by a belt to a suitable mo
tor. The shaft rotates in bearings in the framework of the 
machine, and carries a large gear wheel, B, which, through a 
smaller wheel below, actuates a balance disk, C. To a crank 
pin ou the latter are connected the rodB, D, which, through 
the horizontal levers pivoted to supports on the 
frame, commuuicate motion tb the churn dasher 
shafts. 

The frame of the apparatus may, if desired, 
rest upon a platform, in which recesses may be 
made for the reception of the lower portions of 
the churns. The peculiar form of dasher repre
sented in the foreground of the engraving is 
made by halving two bars to each other and at
taching them at their centers to the extremity 
of the dasher handle. The middle portions of 
the ends of the bar, are cut away, and the arms 
thus formed are made V shaped upon the upper 
side, while they have grooves of similar contour 
on their lower faces. Tho under side of the 
middle portion of the dasher is concaved, in or
der, it is stated, to gain a better hold upon the 
milk and to prevent spattering. 

In the cover is formed a chamber, of which the 
funnel shown forms an upward continuation. 
The object of the chamber. is to receive the milk 
and fine butter which may be carried up by the 
dasher shaft. Its bottom is formed by attach
ing to the cover a plate, E ,  1he under side of 
which is made convex, 80 as to scatter the milk 
that may be projected against it by the dasher. 
Thia plate is secured by screws and may be read
ily removed for cleaning, etc. 

Instead of the form already described, the 
dasher may be made of the shape shown at F, 
its upper side being conical, and its base slight-
ly concave. The invention is of simple construction, and, 
according to the inventor, of very efficient operation. He 
in forms us that a child, by its aid, using a simple churn, 
can ea�ily produce butter from four gallons of cream in ten 
minutes, and that with three churns, actuated by one horse 
power, thirty gallons cau be similarly treated in fifteen min
utes. Patented through the Scientific American Patent 
Agency, November 4, 1873. For further information address 
the inventor. Mr_ George Ridler, Rickardsville, Dubuque 
county, Iowa. 

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

A NeW' Torpedo Boat. 

A new torpedo boat was lately hunched with success at 
the Navy Yard , Brooklyn, N. Y. It is a double hull veseel, 
being built with two vertical sections and five watertight 
bulkheads, and will be furnished with a vertical wheel of 
peculiar construction, by means of which she will be guided 
as well as propelled. She is constructed wholly of iron, is 
175 feet long, 28 feet wide, and 14 feet deep. On the bow 
she will carry a gun of 11 inch caliber, and on either side 
and on the bow two torpedo booms will project. The tor
pedo has been building for two years, and she will not be 
finished until next year. 

-----------......... �.-----------
What Made the ChImney FalH 

At the cement works of Gostling & Co. , Northflget, Eng. , 
the upper part of an immense chimney, 220 feet high, com
posed of the best bricks . and mortar, grouted with Portland 
cem'lnt, recently fell, just as the last brick for its com
pletion wad being laid. Seven lives were lost. The re
mainder of the chimney was subsequently torn down. An 
official enquiry as to the cause of the disaster was held. 
The jury were unable to decide what made the chimney fall, 
and brought in a verdict, in respect to the killing, of acci· 
dental death, with an expression of sympathy for the owners 
of the chimney, whose loss was quite heavy. 

It is possible that some of our leaders may be able to point 
out the cause of the disaster,and we will therefore give some 
of the particulars, as deduce:! from the evidence of scientific 
experts, workmen, the architect, the builder, and the pro
prietors. 

1. 'l'he materials were perfect, the workmanship the very 
best, the method of building excellent ; the work was not 
hurrie,l, more than sufficient time being allowed, namely 
sixteen weeks, the rate of progress being 14 feet per week. 

2. The work was most carefully watched at all times dnr
ing its progress, and al ways found:plumb ; had been plumbed 
a few minutes previous to the fall, and then stood exactly 
correct. 

3. The walls of the chimney were thicker and stronger 
than chimneys of equ al hight were ordinarily made. The 
base on which the chimney rested was 30 feet square, b"se 
of chimney 22 feet diameter top of chimney 11 feet diame· 
ter outside. Thickness of wall at base, 3 feet 9 inches. The 
first set.off, at 26 feet 3 inp.hee, was 3 feet 4t inches, at 52 
feet 6 inches it was reduced to 3 feet, at 78 feet 9 inches it 
was reduced to 2 feet 7t inches, at 105 feet it was red uced to 
2 feet 3 inches, at 131 feet 3 inches it was reduced to 1 foot 
lOt inches, at 157 feet 6 inches it was reduced to 1 foot 6 
inches, at 183 feet 9 inches it was reduced to 14 inches, and 
it was carried out at 14 inches. A large chimney in West 
Cumberland, belonging to the West Cumberland Iron and 
Steel Company, was 250 feet high ' diameter of the shaft as 
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it comes out of the ground, 22 feet ; thickness about 2t bricks, 
which would be about 1 foot 11 inches, so that they were 
pretty nearly a third thicker at the base ; at 160 feet this 
�haft breaks off to 1t bricks, that is 14 inches, while at 157 
feet theirs was 18 inches. The chimney at W orkington was 
200 feet ; diameter at base 23 feet ; thickness of work at bot
tom, 2t bricks, that is, 1 foot 11 inches, while they had a 
thickness of 3 feet 9 inches ; at 100 feet. this was 18 i nches 
while theirs was 2 feet 3 inches. The shaft at St. Rollo x 
Che:nical Works, Glasgow, was 422 feet from the surface, 
the thickness at the bottom was 3t bricks or about 2 feet 8 
inches, while this chimney was 3 f .. et 9 inches, or proportion-

valve, D, is opened. On a match being applied, the finely
separated fluid within the cresset takes fire and burns as' 
represented in Fig. 1. Should it be desired to lower or ex-· 
tinguish the light, the operator is enabled to do so by mani
pulating the cock, D. The brick filling. being wholly non
combustible, will not smolder as a wick would, but will re
tain its full efficiency for instant service. The funnels may
be greater or less in number than represented, and the cres
set, if desired, may be otherwise supported and connected 
with the reservoir by a flexible tube. 

----------.� .. � . .. ------------

Dr. Crace Calvert. 

Dr. Crace Calvert died recently at Manches
ter, England. As an analytical chemist, Dr. 
Calvert's renown was European. He left En
gland as a youth to pursue his education in 
France, and in the schools of that country se
cured many honors-defraying the cost of his 
education by the awards which he obtained. 
He subsequently pursued the study of chemis
try, and was appointed assistant chemist at 
the Gobelin Works, under his learned master, 
Chevreuil. Soon after his return to England, 
he commenced reading a series of papers be
fore the SOCiety of Arts, on chemistry applied 
to industry ; and on Febmary 12, 1851, brought 
forward the d iscoveries of Mons. Cbevreuil 
in relation to the laws of color, his object be
ing to explain upon what basis those laws are 
fixed; and to point out their application in the' 
effective arrangement of colored fabrics in the 
Great Exhibition of 1851. In 1846 he settled 
in Manchester, and was soon after appointed. 
Professor of Chemistry at the Royal Institu· 
tion there. He was also, for some time, a lec. 
turer at the Manchester School of Medicine. 
His connection with the Manchester Sanitary
Association led him to hygienic investigations, 
-one of the principal results of which was a 
patent for the application and preparation of 
carbolic acid. In this he followed up the dis· 
coveries of t.he Prussian, Runge. 

RIDLER'S IMPROVED CHURNING APPARATUS. 
Anoth€r of hIS patents was for d(esul· 

phurizing coke, by means of chloride of sodium, and this· 
has led to an extensive business. In some other directions 
Dr. Calvert's persisvnt experiIllents were doomed to becomfl' 
commercially valueless just at the momeut when they had 
attained to success in the laborat :>ry. This was the case 
with a patent for sizing cloth, and with another for the pro
duction of aniline colors. Dr. Calvert's process for obtaining 
the aniline from coal tar was soon superseded by its more 
profitable preparation from benzine. Dr. Calvert made a 
series of elaborate experiments with picric acid, for dyeing 
purposes, and also with tannic acid for tanning leather. In 
scientific circles great interest attached t )  Dr. Calvert's proto
plasmic investigations.-Journal of the Society of Art8_ 

ately nearly double the thickness. The cap was begun about 
a week before the accident. the greatest projection of the 
body of the cap was 18t, and it took 10 feet to get out each 
brick, overlapping barely t inch ; there were eight projecting 
ribs in it which projected 4t beyond, so that it came out a 
2 foot projection. They were well supportell and not a 
source of weakness. The weight of the shaft was 1,674 tuns, 
the weight of the cap being 19 tuns 3 cwt. 

-----------.............. .. ------
BARTHOLOME W'S IMPROVED TORCH. 

Mr. Seth Bartholomew, of Sturgis, Mich. , is the inventor 
of the ingenious form of torch represented in the accompa
nying engravings. The device may be used for fishing pur
poses by night, or as a means of illumination ' during politi. 
cal or other public demonstrations, instead of the ordinary 
stationary gasoline flambeau generally employed. 

It comists of a cast or wrought iron cresset, A, shown in 
section in Fig. 2, perforated and made in the shape of an in
verted cone. This is traversed axially by a rod, the lower 
end of which forms the bottom of the receptacle, and the up
per extremity is screw-threaded in order to hold the nut 
which secures the coyer. Attached and surrounding the 
cresset is a seriee of inverted funnels, B. The apparatus is 
applied and, at the same time, supplied with gasoline or 
other combustible liquid by a pipe, C. which connects with 
a suitable can or reservoir. The latter is secured to a post 
or tree by sockets, and is provided with a screen, E, to pro
tects its contents from the heat of th� flame. 

The cresset being filled with fragments of brick or other 
porous material, and the reservoir charged with liquid, the 

• ••• • 
'I'he::HartCord Steam Boller Inspection and 

Insurance Company. 

The Hartford Steam Boiler Inspection and Insurance Com
pany makes the following report of its inspections in the' 
month of September, 1873 : 

The number of visits made during the month were 1,465 ; ,  
boilers examined, 2,858 ; internal examination, 792 ; exter
nal, 2,738. The hydraulic pressure was applied in 236 cases. 
Total number of defects discovered was 1,199, of which 287' 
were regarded as dangerous. The defects 'were as follows : :  

Furnaces out of shape, 46-11 dangerous ; fractures, 110-
43 dangerous ; burned. plates, 67-25 dangerous. Several of 
these cases resulted from the neglect of the fireman to try 
the gage cocks before starting fire in the morning. The ' 
boilers were blown down Sahuday night, and the� refilled ; , 
but the blow-off cock did not close tight, or a defect in the 
check valve in the feed water pipe allowed the water to run 
out of the boiler before Monday morning. The red hot, 
warped and twisted plates soon gave notice of the si·�lation. t Blistered plates, 202-28 dangerous ; deposit of sediment, . 
223-27 dangerous ;  incrustation and scale, 210-24 danger-

I ous ; external corrosion, 70-14 dangerous ; internal corro
I sion, 34-14 dangerous ; internal grooving, 12-6 dangerous . I water gages defective, 79-14 dangerous ; blow·ont defective, 
26-11 dangerous ; safety valve overloaded, 43-15 danger-· 
ous ; pressure gages defective, 189-24 dangerous ; errors 
ranging from -44 to + 7 poands. Boilers without gages, 
61-8 dangerous ; deficiency of water, 5-3 dangerous ;, 
braces and stays broken, 54-19 dangerous ; boilers con
demned as unsafe to use, 8. 

• ••• • 
WE are under obligations to correppondents who, from 

time to time, furnish letters for publication in our columns 
upon a great variety of practical topiCD. Vi e highly val ue 
these contributions, and hope that our mecbanics and others 
will oftener take the pen and contribute from their valuable 
store of practical information. During the comin g  months 
we hope to enrich oUl: columns with a greater variety of 
practical subjects, and 

'
shall look for an increased number of 

useful contributions from our readers. 
-----------� . �  . .. ------------

V ARIEGA 'l'ED COTTON 'fHREAD.-Cotton thread may be 
dyed in two or three colors by covering som e parts with 
parchment paper, tightly wound, and thin tin or lead foil, 
holding the latter in place by binding threads. If tied 
sufficiently tight when the skeins are introdnced into the dye 
bath, the protected parts remain white ; and by protecting 
the dyed portion, and unwrapping the white portion, anothe:r 
color may be applied. 
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Completion or the Great Brid"e across the Niagara 
River. 

The great international bridge across Niagara River from 
Buffalo to Fort Erie, in Canada, has b Jen lately completed. 
The Buffalo Oommercial Adverti8er furnishes the following 
interesting description : 

" To state the fact roughly but plainly, the entire length 
,of the bridge is about three quarters of a mile. But more 
in detail the length is as follows : In the main river, 1,800 
:feet ; over Squaw Island, 1 ,300 feet (trestle work), and over 
Black Rock Harbor, 450 feet. The entire length of the suo 
:per�tructure in the main river is 1,890 feet ; in Black Rock 
Harbor, 440 feet. There are nine spans in the portion on 
the main river and three. in the Black Rock Harbor : four of 
11.90 feet in the clear, and three o r  240 in the clear. Over the 
main river also are two draw openings, of 160 feet each ; 
total length of draw girder, 362 feet. In Black Rock Har
bor are two draw openings of 90 feet each, and one fixed 
span 220 feet in length. In the main river are eight piers 
and two abutments ; and in the harbor, two piers and two 
abutments. '1'he abutments are 40 feet long by 30 wide at 
the bridge seat level. Over the bridge is laid a track for 
ra,ilroads, and a common sidewalk for foot passengers. The 
piers and the abutm ents are built of sandstone from George
own and Acton,Canada ,and from Berea,near Cleveland, Ohio. 

The iron of the superstl ucture was from the Phrenixville 
Iron Company's Works, Phrenixville, Pa. The first cais
son was launched on the 13th of July, 1870, and work pro
gressed steadily up to the time of completion. It must be 
remembered that the current of the river, at the point 
where the bridge is located, runs from five and a half to ten 
miles an hour, according to the state of the Willd. This was 
throughout one of the greatest difficulties encountered, and 
frequently retarded progress. Then, too, the depth of water 
varies from twelve to forty-five feet. The ice in winter, 
some may think, would Jamage the bridge in conrse of 
time, but the ice breakers afforded ample protection, and 
cut to pieces blue ice two feet thick with comparative ease. 
Another remarkable thing connected with the history of the 
bridge is that, during the whole course of the work, not a 
single life has been lost. The workmen have, many of 
them, often been exposed to dangers, but always have 
escaped. 

The respective weights of the different spans over the 
river are as follows : 190 feet, 130 tnns ; 240 feet, 208 tuns ;  
362 feet draw, 353 tuns ; and the entire quantity of iron used 
in the whole bridge amounts to upward of 2,000 tnns. At 
the request of Captain Tyler, the English Government In
spector of Railways, who visited the bridge in November, 
1871, on behalf of the English shareholders, one of the spans 
of 190 feet was loaded with 210 tuns of iron rails, 
equally distribnted over . the floor beams (a weight 
greater than that of a cOJlinuons train of locomotives 
covering the span), and lei in that condition for three 
days. This test was highly satisfactory, the deflection 
being found to be only about one inch, and the trnss 
returning exactly to its former coadition on the re
moval of the load. 

The bridge has been leased, to the various railroads 
which will cross it, for twenty years. The roads are 
the Grand Trunk, 1,he Great Western, the Canada 
Southern, the New York Central, the Erie, and the 
New York, West Shore and Chicago. Most of these 
railroads have already constructed their approaches to 
the bridge, and will commence sending trains across 
at as early a day as possible. The original plan con
templated a carriage way, but this was abandoned for 
the reasons that, as the bridge was three quarters 01 a 
mile long and so many trains were to cross it, 0here 
would very seldom be a chance for carriages to cross without 
interfering with the trains. 

The entire cost of the bridge, in round numbers, is not 
'ress than $1 ,500,000. Of its practical benefits we leave the 
reader to judge, merely stating in conclusion that it snppUes 
a want long felt by the different .railroads which have for so 
many years been obliged to cross the Niagara River on the 
steamer International. 

J tirutifit �lUttitau. 
PARDEE HALL AND ITS FOUNDER. 

We recently noted the formal donation, by Mr. Ario Par
dee, of a large and handsome edifice to Lafayette College, 
at Easton, Pa. The building, which has been named Par
dee Hall, is to be used as the scientific department of the 
institution. We give herewith an engraving 01 the strnc
ture, and a portrait of its liberal founder. The edifice, to 
the erection and fitting up of which $250,000 has been de
voted, is situated on an elevated knoll in the eastern portion 
of the college grounds. It  has a total frontage of  256 feet, 
and its main building is five stvries high, and extends back 
for a distance of 61 feet. On each side are lateral wings,61 
feet in length and 31 in width, joming which, at their ex
tremities, are cross wing� , 42 feet front by 82 feet in depth . 

MR. A. PARDEE, FOUNDER 01>' PARDEE HALL. 

The a�chitectural effect is quite imposing, the handsome 
mansard roof and two turrets giving a massive appearance 
to the whole. The material nsed in construction is Trenton 
brown atone, with light Ohio sandstone trimmings. 

The first floor contains metallurgical lecture rooms and 
private laboratories, apartments for the study of blowpipe 
analysis, assaying, ore dressing, and similar branches. Ex
traordinary facilities are afforded for instruction in the sci
ence of mining, there being, among other interesting ob
jects, a complete model of coal mine plant operated by steam, 
from which the functions of all the different machines and 
processes can be seen at a glance. 

PARDEE HALL, LAEAYETTE:COLLEGE,' EASTON,·PA. 
The secona. story is devoted to geological and mineralo

gical cabinets, which are arranged to adjoin a spacious lec
t ure hall. Valuable collections of specimens relating to the 
sciences of mineralogy and geology have been provided, 
together with necessary apparatus, books, etc. The third 
floor contains the cabinets and lecture' rooms for the classes 
in the various branches 01 engineering, and the two upper 
stories are fitted up with every requisite for the study of 

-----'--.......... • chemistry. 
NeW" Comets. The contemplated s1!lpply of apparatus has not been placed 

The present year is marked by the discovery of quite a in the building, so that we shall probably find it necessary 
number of new comets, and the re· observations of others to refer in more detail to the various novel instruments and 
previously noted but since inviBib41. Particularly is this the plans in aid of study, at some future time. 
case in comparison with 1872, when only one of these va • ••• • 
grant bodies, and that a fragment of Biela's comet, was seEln. J WHITEHEAD' S  COMBINATION T OOL. 

Up to the current date seven have been observed, which " Very handY ' to have in the house " is an expression 
were found as follows : No. 1 on the 3d of April, by 
Stpphan at Marseilles. This comet is identical 
with No. 2 of 1867, originally discovered by Tem
pel. '1'he second body is a llew one, and of short 
period, and was noted by Tempel on July 3 at 
Milan . Another new comet was observed by 
BreoDy at Marseilles on August 20, and a fifth, 
of considerable brilliancy, passing southwardly, 
by Paul Henry at Paris, on. the 23d of the same 
month. On September 1, Stephan, of Marseilles, 
obtained feeble views of Brorsen's, and on the 
3d of Faye'S, comets. Another new discovery was made on 
November 10 by La Verrier at Paris, of a comet which has a 
slight motion to the southwest, and the last new arrival 
has been found on November 11 by the Vienna Academy of 
Scie aces. 

Professor Kirkwood $nggests that persons having the use 
of comet seekprs will do good service to astronomy by search
ing for these wandering celestials at the present time. It 
may be added, as an incentive, that the V�IlHUV. Ac{!.demy ot, 
teli! II gold medtl.l 191" l1vt;ry new diliCQvery. 

I 

which may be unhesitatingly applied in reference to the use
ful little invention depicted in our engraving. It is a small 
tool cheat compressed into a single implement which may be 
readily carried in one's pocket. 

There is a double flanged frame or casing, A, which is cen
nected by supports, 13. Pivoted at C are the handles which, 
at their rounded ends, have teeth, D. On a projection on 
one of the handles is a punch, E, and at their ends are lon
gitudinally projecting pieces, F, the inner extremities of 
wl.UQb. liel'Yll lI@ Cl).lipelll lIl.l1l the Qutet e�dll tJ.� the poiutfJ 9t 
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a pair of dividers. Both handles are provided with conical 
holes, G, corresponding to sir::..ilar apertures in the frame. 
These are not placed centrally above each other, but some 
distance to the right and left of the longitudinal axis of the 
tool, so that the �ides of the orifices act, on closing after 
opening the handles for the admission of a wire, like �hears, 
cutting the same at the point desired. Two straight shanks, 
H, are wedged transversely into the frame, aJ;ld slid,) on the 
guiding supports. Their lower �ides are supplied witL. a 
series of teeth which gear into teeth, D. Attached to the 
shanks, and at right angles, are jaws which act as pliers . 
One of the shanks is also provided with a steel blade, I, 

which serves as a screwdriver. The cnrved slots, J, corre� 
pond with longitudinal slots in the frame which guide the 
connecting bolt, K. The latter is formed in square shape so 
far as it moves in the lower guide slot, and at its upper end 
is threaded and provided with a thumbscrew ; when the 
thumbscrew is loose, and the handles are opened and closed. 
the bolt, K, is caused by the slots, J, to traverse in the Ion. 
gitudinal slots of the frame, and to prodnce a parallel move. 
ment of the jaws and their application as pliers. By tight · 
ening the thumbscrew the jaws may be set and used .as a 
hand vise. The tool may be made of malleable iron, steel 
or any other suitable material. 

Il was patented June 10, 1873, through the Scientific 
American Patent Agency, by Mr. H. B. Whitehead, of Holly 
Springs, Marshall county, Miss. 

. .•. � . .. ------------
Ice-Making Machinery at the Vienna Exposition. 

The making of ice by artificial means is a matter of rapid. 
ly increasing importance, not only on account of the increase 
it affords in our domestic comforts, bnt also on account of its 
usefulness in many manufacturing branches. The ice-mak
ing machine has already been of great service in breweries, 
as it relilders the brewer independent of the supply of natur
al ice, while the ice machine may also be used for the direct 
cooling of th(;\ air and the wort. Besides, ice made artifici
ally by machinery is colder and therefore harder than natural 
ice, a fact which has clearly been proved by experim('nts 
lately made, when equal weights of b()th artificially and nat
urally produced ice were placed in warm water of equal 
temperature, the result being that the artificial ice took more 
than twice the time for melting that was required by the 
natural ice. 

At Vienna were exhibited three ice-making machines, one 
by Messrs. Siebe and West, of Lambeth, London, one by 
Messrs. Vaas and Littman, of Halle on-the-Saale, and a third 
by the Actien- GeseU8ckajt f'iir Fabrication von Eisrna8ckinen, 
formerly Oscar Kropff and Co. , of Nordhansen, Prussia. 
The principle applied in Messrs. Siebe and West's machiRe 

consists of the production of a cold temperature by 
means of the evaporation of ether, and of the continued 
use of the same ether without any significant loss. The 
machine consists of a refrigerator, a condenser, an air 
pump, and an icemaking box. The machine works in 
the following manner : As soon as the air pump is put 
in motion, the ether in the cooling vessel evaporates, 
and, of conrse, absorbs heat from the tnbes by which 
the cooling vessel is traversed. The ether vapor thus 
prodnced is forced by the air pump into the conden. 
ser, where, under the combined influence . o f  the pres
sure and the cooling action of the water circulating 
through the condenser, it resumes the liqnid form and 
returns through a small tube to the refrigerator, in or. 
der to be there again changed into gas. 

This process is continued with the use of the same 
ether as long as the machine is kept working. The great 
cold produced in the cooling vessel acts nn the fresh 
water to be frozen in the ice box by meai,d of a cur

rent of salt water introduced into the tubes which pass 
through. The temperature of the salt water decreases 
quickly on its way through the refrigerator on account of 
heat being absorbed from it by the ether changing into gas, 
and it then circulates, with a temperature considerably below 
the freezing point in the ice box, ronnd a number of iron or 
copper vessels filled with the fresh water to be fl'ozen into 
ice. The salt water, the temperature of which increases 
again by coming into contact with the vessels containing the 
fresh water, is taken back to the refrigerator, where Hs tern. 
perature is again reduced. The process of freezing is thus 
uniform, self-regnlating, and uninterrupted, until the fresh 
water has been changed into ice. The latter is then removed, 
and the vessels are filled again with fresh water, and are 
again exposed to the cooling of the brire current. These 
machines of Messrs. Siebe and West's are now constructed 

like horizontal steam engines ; they are exceed
ingly simple and compact, and have a steam 
engine attached, or may be worked from an ex-

F isting shaft. The ice is made in single cakes, 
weighing between 8 pounds and 100 pounds, 
according to the size of the machine. If these 
cakes ar� placed one upon the other, they 

.F freeze together, so that blocks of any bize may 
be formed. It is stated by Mess:;os. Siebe and 
West that they can prod uce flom 10 ponnds 
to 30 pounds of ice with their machines 

for t wo cents, ani that one pound of coal produces be
tween 3 pouii.ds and 10 pounds of ice. The time taken 
in removing the ice and refilling the freezing vessels 
for the next operation occupies from 30 to 60 minutes.  
:,I"osrs. Siebe and West state further that a temperr.ture of 
50 degrees below zero Fah. hilS been obtained with tbis 
apparatus, and that from 50,000 to 500,000 cubic feet of air 
may be cooled per hour to 30 degrees Fah. , or a smaller body 
of air to a lower temperatnre. The ice made by this ma
chil)Q �t th� Vi.euullo ;E.poaitioll waa beautifully cleM' a�4 
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crystalline, as pure and hard as best American or Norwegian were easily rolled over and over by the force of the stream. 
ice. The nozzle which carried off the prize was some 6 inches at 

Examining now the two German ice-making machines, we the large end, where the water entered, and I think 1! inch
find that their construction is in nearly every respect iden� es at the discharge end ; it was very long (7 or 8 feet) ani a 
tical ; and although based on the pame thermodynamic prin- portion of the small end bored out perfectly smooth to an 
ciple, these machines differ nevertheless considerably from exact focus of 22 feet, being the distance from the bank at 
the English machine, in appearance as well as in working. which it was most commonly used. If used at a sharper 
The English machine appears to us a compac" thoroughly focus, the currents seemed to cross each other and confuse 
well considered construction , while the German machines . or scatter the stream beyond ; with a portion of the end bored 
show a great number of tubes, and vessels, and cocks, which straight, the stream seemed to scatter from the point of dis
require a good deal of attention. The general modus operan- charge, As the washed rocks occasionally accumulated on 
di of the German machines is as follows : A boiler is partly the washed bed rock below the embankment, impeding the 
filled with a concentrated solution of hydrochlorate of ammo- course of the dirt to the mouth of the sluice, the operator 
nia, which is heated, and ammoniacal gas is thus generated. would (with a kind of sweeping stroke) direct the stream so 
This gllos is forced through serpentine pipes in a condenser to as to sweep everything before it, often shoving ten cart 
a refrigerator, and from there it is admitted into the ser- loads or more at a single sweep over the bank into the sluice. 
pentine pipes of the ice box. The ammoniacal gas is ex- Even before this time, I had seen hydraulic mining (at 
posed on its way to the ice box to a pressure of 8 or 10 at- Alpha and Omega, and at Nevada, as well as in other locali
mospheres, while it is considerably cooled in the condenser, ties) of which, even in this day of improvements, California 
the serpentine pipe of which is surrounded by cold water, need not be ashamed ; it leveled the monntains and often 
the results being that the ammoniacal gas becomes condensed buried men alive. J. E. EMERSON. 
to a fluid form. The serpentine pipes of the ice box are sur- Beaver Falls, Po.. 
rounded by a solution of hydrochlorate of lime ; and the ------... H.,i ..... H._----_ 

liquefied ammoniacal gas, passing through these pipes, reo 
sumes its gaseous form, and absorbs heat from the soluton 
of hydrochlorate of lime. The boxes with the water to be 
changed into ice are placed in the ice box, and immersed in 
the solution of hydrochlorate of lime. The fluid gas evapo
rated in the serpentine pipes of the ice box passes into an 
accumulator, where it is absorbed by the fluid freed from 
ammonia, from which the gas has been produced by heat, 
this fluid having passed from the boiler through the refrig
erator to the accumulator. The fluid is then again forced 
back by means o.f a pump into the boiler, whence it passes 
off again as ammoniacal gas. 

These ammonia machillfls are built in six different sizes, 
for the production of from 10 pounds to 1 , 000 pounds of ice 
per hour, requiring for the same time from 5 to 500 cubic 
feet of water, and from 5 pounds to 60 pounds of coals. The 
space occupied by the smallest machines is 6 by 4 feet, and 
that required for the largest is 45 by 20 fetot. The ordinary 
shape of the ice produced by the machines is a square plate, 
2* inches thick, 7! inches wide, and 29i inches long, 
weighing about 20 pounds.-l!Jngineering. 

Petroleum as Fuel. 

To the Editor of tIM Scientific American : 

A series of trials have been made here rece.\ltly, on a small 
scale, to determine what may be done with petroleum as a 
fuel under steam boilers. The boiler used was an ordinary 
eight horse upright one, about three feet diameter and six 
feet high, with the usual number of one and a half or two 
inch vertical flues, the lower flne sheet being about fourteen 
inches from the grate. The device for burning the petroleum 
was placed upon the grate, and It stream of oil, scarcely 
larger than a No. 16 wire or. the rapid dropping of the oil 
(about six quarts an hour), mingled with a certain quantity 
of air under pressure, was sufficient to raise steam to thirty 
pounds to the inch in thirty-five minutes. Considering that 
during this time the furnace door was keFt wide open for 
the purpose of obsf'rvation, and that the boiler was in a cold 
room and entirely unprotected by jacket, I think this may be 
regarded as a good result. 

It seems to be requisite that the air should have consider
able tension, and mingle with the burning oil in jets, and in 
quantity proportionate to the quantity of oil, in order to en
sure perfect combustion ; for it was noticed that, while the 
apparatus was being adjusted, considerable smoke occasion
ally arose ; but as soon as proper adj ustment was reached 

Hydraullc ltllnlnlr In (JallCornla. 
aud 1he boiler and apparatus had warmed up, the consump-

To the Editor of the &1,entific American : tion was quite free from smoke and gas. 
. 

Although these tests (some half dozen in number) have 
An article copied from the Oalaveras Ohronicle, appearing been upon a small scale, consuming only about one barrel of 

in your issue of November 15, is calculated to mislead · your oil, all told, they certainly indicate that petroleum has the 
readers, as it entirely mistakes the process of hydraulic qualities of a strong and economical fuel. 
mining as it was five years ago, or even twelve years ago. No Worcester, Mass. ,  Nov. 6, 1873. F. G. WOODWARD. 
doubt that changes have been made, in that the great power . .. .... .. _____ _ 

of water has been more universally adopted for mining pur- Tracks In the Solid Sandstone. 

poses. I am an old Californian, and will now simply relate To the Editor of the Scientific American : 
a trial that I witnessed in the summer of 1859, in the county Having heard that there were numerous mule, deer and 
of Placer, near Forest Hill, being one of It committee to test turkey tracks to be seen on a ledge of rocks, situated about 
the different nozzles, in order to ascertain which among the four miles northeast of this place, on the farm of Mr. John 
various constructions would produce the best results in cut- Stevenson, I visited, in company with Mr. Louis Graff of this 
ting down an embankment. place, and made a thorough investigation of the surface of 

The water was brought in a fl ume on the monntain side. the spot. We found that the rocks, which are � very hard 
The conducting pipe was of iron, 8 inches in diameter, ex- sandstone, extended thickly over several acres of ground. 
cept that, near the lower end where the nozzle' was attached, The top surface of almost every loose rock was marked plainly 
there was about 50 feet of five ply canvas, wound spirally with with tracks like tho�e of small mules of various sizes ; some 
rope . !  of an inch in diameter, all made solid together. The few were not over an inch in diameter. We found one very 
perpendiculILr pressure was 196 feet ; the bore of the nozzles · distinct track, showing the hollow of the hoof, and · of the 
used varied from 1 t to 2 inches in diameter i the nozzles size and exactly like that of a common sized horse. We 
were of various tapers, some being tapered to within a few found a few tracks like those of deer, some such as a deer 
inches of the end, then going straight ; and there were va- makes when leaping, others made as when walking. Sev
rious other forms. The character of earth was cemented eral tracks were made in slipping ; some shewed notches, as 
gravel, so hard near the bed rock that it was said that a man made by the notched hoofs of the wild horses on the western 
could not pick up, by hand, four ordinary wheel barrow plains. We found, where the unbroken stratum had been 
loads in a day. The embanJunent worked upon at that time exposed by the washing of the rains, that its surface was 
was about 25 feet in depth, but it grew deeper as they worked also covered with the same kind of tracks as those on the 
up into the mountain. loose rocks. 

The work of the hydraulic was fearful to behold, and one We "Nere informed that many rocks had been hauled away 
could scarcely believe one's own eyes. Taking hold of the as curiosities ; and that there used to be found on the rocks 
stream of water as, in its fury, it poured from the· nozzle, I distinct turkey tracks, and perhaps the tracks of other kinds 
could compare it to nothing better than a piece of polished f b' d M B o IX S. A. . OURLAND, M. D. 
ivory : and it could not be penetrated with the finger. I Van Buren, Crawford county, Arkansas. 
tried to split the stream with my pocket knife blade, by hold- • •• • • 
ing the �dge against the nOllzle at the end, but could not hold 

Railway Rellglon. 
the knife sufficiently firmly to do it. The operator stood 
about 22 feet from the embankment, the water pouring with To the Editor of the Scientific American: 

terrific fury into the bank, roaring, clashing, and filling the Many an attentive reader of your valuable paper has been 
air with stones, the gravel flying in every direction. The pained to read au article under the above caption,on page 297 of 
stump of an oak, newly cut, about 18 inches in diltmeter, your cu rrent volume. �nowing your reputation for fairness, 
stood near ihe edge of the embankment, with a few roots I had rather believe that the article spoken of found its way in
hanging over. The operator requested us to mark the time to your. columns by accident than by design. There filay be 
reqUIred to· wash it from the bank clear ; in less than 20 min- some " divines " who believe that " the world was made in a 
utes it was undermined and rolled down hill, and every root week," but they are not the index of the Christian ministry 
Was washed clean. As an expniment, the bark was peeled of today. Clergyman are not of all men most ignorant ; and 
from IL green oak, 20 feet distr.nt, by the furious water. When they that are not altogether unacquainted with the modern de
the top dirt was washed off, down to within a foot or so of the velopments of science: is clearly proved by the fact that not a 
bed rock, the operator. directed the stream under the lower small number of them are among the readers of the SCIENTIFIC 

edge and raised large flakes (or lifters, as he called them) AMERICAN. We have searched in vain among the utterances 
hurling them over and over, breaking them up among the of the late Evangelical Alliance to find one which came any. 
l'Ocks, and sending them into the long sluice, where (with where near calling �cjentific men " servants of the evil one, 
l'ocks, some weighing more than a turi) they went thundering infidels, and scoffers. "  Yet it is taken for granted that 
down for near half a mile in length, where most of them were the delegates will do so from their pulpits on the first suit

gronnd up, leaving the bewitching contents at the bottom of able occasion. 
the sluice. There can be no real contro\'ersy between science and re-

Directing the atrea.m I1gainst the side, of large boulders, ligion. Fanaticism and ignorance may get into collision, but 

which four men eould not have turned over by hand, they the intelligent clergyman is just as apt. to adopt the teach-

ings of pure science as the scientist is to respect the claims 
of religion. JAMES PITCHER, Principal. 

Hartwick Seminary, N. Y. 

LABORATORY NOTES. 

BY s .  P. SHARPLES. 

ELECTROTYPING WITH IRON. 

M. Klein, a Russian chemist, ·has succeeded in electro
typing with iron. He used a bath consisting of a concentra
ted solution of sulphate of iron and ammonia, and four 
Meidinger cells. For an anode he used an iron plate having 
a surface about eight times that of the cathode, and connec
ting this also with a copper plate. He found by this means 
he could get a perfect coating of iron. On leaving the bath, 
the iron is as hard as tempered steel and very brittle ; heated 
to 110 cherry red, it becomes malleable, and may be engraved 
as easily as soft steel . 

CEMENT FOR PIPES, STILLS, RETORTS, ETC. 

J. Spiller recommends a mixture of pulverized iron bor
ings, kaolin, and sirupy silicate of soda a$ a lute for fixing 
on the heads of stills which are r!lquired to stand a high 
temperature. We should judge the same might be found 
useful in other situations, such as the joints of cast iron 
furnaces, for instance. 

PRESERVING GELATIN SOLUTIONS. 

Lanjorroic finds that the addition of 1 per cent of fuchsin 
to a solution of gelatin will prevent its putrefaction. A 
quantity prepared in this manner was kept 11 months with
out change. The addition of a very minute quantity of 
aniline violet to gelatin or to an infusion of coffee was also 
found to prevent its putrefaction entirely. It is hard to un
derstand how these substances do this, if they have no poi
sonous properties. 

COPYING MEDALS. 

Copies of medals or other similar articles may be readily 
made by a very simple piece of apparatus. A cast of the 
medal is first taken in wax. This is done by moistening the 
medal or coin slightly, and then pouring the melted wax 
over it. The object of the moistening is to prevent the wax 
sticking to the surface of the metal . While the wax is still 
warm, a piece of copper wire should be imbedded in it to 
serve as a support, and to connect with the zinc in the de
composing cell. After removing the medal fi'om the .  mold, 
the surface of the mold . is dusted over with fine plumbago 
until it appears quite black ; all excess of the carbon is then 
carefully removed with a 89ft brush. If fine iron firings 
can be had, a few of them are sifted over the face of the 
mold, and a solution of sulphate of copper is poured on it. 
It is then carefully washed ; this serves to give a very thin 
coating of copper, and facilitates further operations, but may 
be omitted if not convenient.. Care must be taken, in put
ting on the plumbago coating, that it comes in contact with 
the copper wire. A very convenient way of applying this 
wire is to bend it into a ring slightly larger than the medal 
to be copied, lay it on the table around the medal, and pour 
the wax over both at the same time. Scraping with a knife 
exposes it completely. The mold being prepared, take an or
dinary glazed earthenware basin four or five inches deep,and 
in it set a small flower pot, having previously plugged 
up the hole in the bottom of the pot with a piece of wood, a 
little wax, or other suitable material. The flower pot is to 
be filled with Ii weak solution of common salt. The outer 
basin is then filled with a strong solution of sulphate of cop 
per, and a little bag holding crystals of sulphate of copper 
is hung in it to keep it saturated. Add a few drops of sul 
phuric acid to  both solutions, place a piece of zinc in the 
flower pot, and connect it with the wire of the mold. The 
mold being now put in the outer solution, a coating of cop
per soon shows itself. The mold may be left in the solu
tion two or three days, if a thick coating is desired. -B08ton 
Journa� of Ohemistry. 

_ .•. -
Trees as Historians oC the Past. 

M. Charles Gros has recently communicated a note to the 
French Academy of Sciences on the study of the yearly 
rings, shown when the trunk of a tree is tran sversely di
vided. These layers by which, as is well known, the age of 
the tree may be determined, do not diminish in relative 
thickness by a constant law. In view of this, M. Gros seeks 
a cause for the irregularity, and, it seems, has arrived at the 
conclusion that the data, mean and extreme, of meteorologi
cal phenomena, when known and tabulated, might be com
pared year by year with the . annual ligneous layers formed 
during' such periods in many different varieties of trees. 

From the comparison it is not impossible that some inter
esting ideas relative to the laws of development of trees 
may be obtained. But; moreover, these laws once established, 
the trees in their turn might become precious collections of 
meteorological evidence for places .  and times where observa
tions cannot be made. Le8 Mondes suggests rather a strik
ing example of what might be learned from ancient trees, as 
follows : "Suppose that there should be found in Egypt a very 
old though living tree, the origin of which dated back to the 
time of Joseph. If, OJ;l·cutting the trunk, the rings corre
sponding to that period showed seven thick and seven thin 
layers, there would be tangible evidence of the truth of the 
�criptural tradition of the seven years of plenty and seven 
years of famine, besides of the immediate causes of humid
ity, temperature, etc. , to which such phenomena might be 
due." 

• • • • • 
DRIER FOR OIL COLORS AND VARNISlIEs.-Water, 100 

parts ; grim lac, 12 parts.; borax, 4 parts. 
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PRlZES FOR IMPROVEMEN T S. 

The Society of Arts, London, has lately issued a detailed 
statement of prizes offered for various practical improve
ments. We presf'nt the list, believing that, if our readers 
may not wish to compete, it will be suggestive of subj61cts 
for;invention, and Jead to new discoveries in other matters, if 
not in those here mentioned. We have recently published a 
list of five other rewards offered, for improvements pertain
ing to the use of gas, by the same Society, which it is unnec · 
essary here to repeat . 

The Council, in issuing this list of subjects and a�king for 
communications upon them, state that they are aware that 
some of the suggestions put forth may, at first sight, appear 
difficult of realization. In some instances, th e thing sought 
involved the use of known substances in the industrial arts 
in a manner in which they are not at present employed, but 
in which there is reason to believe they are capable of being 
used with economy. In other cases the aid of the chemist 
is sought to develope such a form of action upon the material 
u sed as will induce the creation of new industries, or aid the 
extension of old ones by economizing processes, render them 
less detrimental to health, or lessen the risk of accident to 
those employed. 

Steam is the motive power now generally employed, but 
its use on common roads seems at present, for various rea
sons, inadmissible. Other agents, such as mercury, gun
powder, and petroleum, have been tried, but hitherto with· 
out success. There are, however, many other materials in 
Nature to which scientific men and others may well turn their 
attention for the development of power. and put them in a 
form which shall render them available to the engineer and 
mechanist. It is believed that not one of the objects here 
sought is incapable of realIzation ; and the Council hope that 
men of science-engineers, manufacturers, colonists, and ag
riculturi.ts-will combine with men of capital to realize and 
bring many of them into commercial use. 

$ l , OOO. -SWINEY PRIZE.-JURISPRUDENCE : Under the 
will of Dr. S winey, a silver goblet, of the value of $500, con
taining gold coin to the same amount, is presented on every 
fifth anniversary of Dr. Swiney 's death " to the author of the 
best published treati�e on j urisprudence. " The next award 
of this prize will be made on the 20th of January, 1874. Com
petitors for this prize should send i n  copies of their published 
work s  to the secretary not later th'tn December, 1873. 

$500.-TREVELYAN PRIZE.-PRESERVED FRESH MEAT : 
The sum of $500, placed at the disposal of the Council by Sir 
W. C. Treve lyan, Bart.., with the Society's medal, is offered 
for the discovery of a process for presprving fresh meat in 
an uncooked or raw 5tate better than by any method hither· 
to employed, applicable to the preservation of meat in co un
trit's where it  is now almost valueless, so as to render it an 
altic1e of commerce. 

FOTHERGILL PRIzE.-Under the will of Dr. Fothergill, 
funds are bequeathed for the offer of a medal, and " the fol· 
lowing snbjects are proposed to the Society for their consid · 
er:.tion : (1 . )  The best method of pl'eventing destructive fires, 
and of detecting incendlarills.  (2. )  Of speedily extinguish
ing fires when water is scarce. (3. )  Of speedily se ,uring 
valuable property from the fiames, and also from thieves. 
(4. ) Of preventing or diminishing the numerous fatal disas
ters frum flshionable muslin dresses catching fire, whether 
by ren dering s uch dresses less combustible, or having con· 
stantly in read iness a large cloak of incombustible fabric, 
composed of asbestos or amianthus, with which instantly to 
en wrap the whole body. Paper of this kind (incomc ustible) 
might preserve from fire val uable deeds and other manu
scripts. A premium for the encouragement of such a manu· 
facture is also rEocommended. The above to be varied at the 
Society's d iscretion. " On the present occasion the SOCiety's 
medal is offered as follows : 

GOLD MJliDAL . -UNINFLAMMABLE WOOD : For the econom
ic production of an uninflammable wood, so as to render 
buildine-a il1 which it is employed less destructible by fire. 

HOWARD'S PRIZE. -GOLD MEDAL OR $125 : For the pro
duction of a traction engine of m�derat@ power, capable of 
being employed as a substitute for horse power on tramways 
and in the streets of cities and towns. The engine to form 
one structUre in combination with the tramway carriage. The 
power may te generated by any m eans ,  provided that noise, 
noxious fumes, and the discharge of refuse into the air or on 
to the road surfaces are avoided. 

GOLD MElDAL.-For the discovery or manufacture of a 
means for safely and economically generating power, smta 
ble for use in place of steam. It should be free from refuse, 
n01'ious fumes, and injurious effects on the metals with 
which it may be brought into contact, or on the workmen 
employed. 

SILVER MEDAL OR STOCK PRIZE.-Under the will of John 
Stock, funds are bequeathed for the offer of a medal for the 
encouragement of drawing, sculpture, and architecture. 
SHELL CAMEos.-On the present oc�asion the Society's medal 
is offered to female artists, for the best cameo, Jesigned and 
executed on any of the shells ordinarily used for that purpose. 

GENERAL PRIZES-GOLD AND SILVER MEDALS. 
MOLDS FOR METAL CASTING.-For the production of molds 

for casting, constructed without seams, and capable of resist
ing the temperature employed in running bronze and other 
molten metals ; specimens of the molds and casts to be sent 
to the Society. 

COATING VESSELS.-For an economical method of coating 
large vessels of zinc, such as baths, so as to present a bright 
and clean surface, not readily oxidized and as durable as a 
tinned or japanned surface. 

V ACUuM. -For the introduction and use of a vacnum, for 
the drying and preservation of fruits and vegetables, either 
with or without heat of low temperature. 

VACUUM.-For any new and economic app�ication of a 
vacuum in the p reparaiion or finish of manufactured goods. 

ELASTIC TUBING.-For an elastic material for tubing suit
ed to the conveyance of gas, and not liable to be affected by 
moisture, alterations in temperature, or to be acted upon by 
the gas itself. 

ROLLERS FOR PRINTING.-For a composition for feeding 
rollers for printing by cylinder machinery, similar in con
sistency and texture to the gelatin rollers used in letterpress 
printing, but adapted for working in water col ors . 

IMPROVED CHEMICAL BALANcE.-For the best chemical 
and a.ssay balance, suitable for the use of · fltudents and ex· 
perimentalists, ·which (loaded with 600 grains in each pan) 
will show a difference of '005 or less. To be sold at a mod
er.ate price. 

INCOMBUSTIBLE WIcK.-For the production of an incom
bustible wick, suitable for use in lamps. 

CASTS (WHITE MARBLE).-For a means of casting orna
mental panels, or marble groups of figures, flowers, etc., in 
white uarble, so as to retain the transparency of the marble 
itself, as well as the polished surfaces of artistically finished 
works. 

WASTE COAL. -For a more economical and efficient meth
od than any at present in use of preparing waste coal, so as 
to render it available as fuel for engineering or domestic 
purposes. 

COAL WORKING MACHINERY.-For an account of the modes 
at present in use for getting coal, and suggestions for im
provements calc· alated to render the use of machinery more 
general in coal mines.  

LIGHTING COAL MINES .-For a means of lighting coe.l 
mines. so as to increase the light in the workings, and at the 
same time reduce the risks arising in the use of the ordinary 
miner's lamp. 

TUNNELING. -For the best account of the machinery 
used in tunneling, with suggestions as to the best means of 
applying either compressed. air or water power in the work. 
ing or getting of minerals. . 

FREEZING MACHINE.-For a mRchine or process, either 
chemical or me chanical, for lowering the temperature of sub ·  
stances b y  the abstraction of hea�, more effectually and at a 
less cost than is d one by machines at present in use. TJ"e 
machine m ust be capable of working efficiently in the tropics.  

ETCHING .AND ORNAMENTING IRON.-In a permanent way 
by the use of ch"lmical agents ; or by the application of e�am
els ; or by both conjointly. for the decJrations of iron fire 
grates, fe nders, gaseliers, etc. 

FOR THE ApPLICATION OF LITHOGRAPHY OR BLOCK PRINT
ING.-To stopping grounds, for etching upon glass or metals 
by mean s of chemical agents. 

A VARNISH-or coating which can be applird to iron 
wires, so as to protect them against rust, and which shall 
not be liable to chip off when the wire is bent or rubb , d. 

A GALVANIC ELEMENT-which shall combine the con
stancy of the Dan iell's cell with the low resistance and high 
electromotive force . o f  a G rove's cell. ' 

AN ELECTRIC CO-"lDENSER-whic:1. sh all combine high 
capacity with smaH bulk an d small residuul cbarge. 

A SENSITIVE POCKET GALVANOMETER.-The size should 
not exceed that of a watch. 

POTATO DISEASE.-For a method of preventing the potato 
diseaEe. 

NEW EDIBLE ROOTs. -For the discovery and succe�sful 
intro duction into E ngland of any new edible root or tuber 
useful as foo<1 for men or cattle, capable of resisting frost, 
and suitable for extensive and improved cultivation. 

HYDRAULIC ENGINE.-For a small , simple, chE>ap, and ef. 
fective hydraulic engine, which, in connection with the con· 
stant watel' s upply of towns, can be appI 'ed to work lifts in 
warehouses, drive lathes, the bellows of organs, etc. 

UNSINKABLE SHIPs. -For plans for the cor.struction of 
an efficient and seaworthy vessel, such that, when perforate d  
either b y  shot o r  accident and filled with water, she shall in 
part maintain her floating power. 

DIVING ApPARATUS.-For an :'mproved diving apparatus, 
in which di vers may work free from· the inconvenience of 
great pressure, and at greater depths than hy means of the 
diving bell, helmet, or other existing appliances. 

ELECTRIC WEAVING.-To the manufacturer who fir3t 
practically applies electricity to the production commercially 
of figured fabrics in the loom. 

NEW GUMS OR OILS. -For any new resin, gum, or oila, the 
produce of India or Africa, calculated to be useful in the arts 
and manufactures, and obtainable in quantity at a moderate 
price. Samples of not less than 25 lbs. of gum, and 50 lbs. 
of oil, to be transmitted to the Society. 

MINEs.-For the best method of applying air or water as a 
traction power iu mines. 

TELEGRAPHs.-For an economic and permanent means of 
telegraphing through uninsulated wires, between pl!tces not 
less than 1 , 000 miles apart. 

COLONIAL SILK.-For the importation of silk cocoons, the 
production of any of the Australian colonies, in a dried and 
preserved state, in bulk, and fit for silk.reeling in England. 

SURFACE BLOCKS.-For a ready means of reproducing de· 
signs by artists, as surface blocks, possessing sufficient relief 
to admit of their being worked at the steam press sharply 
and without blur. 

GUNPOWDER.-For a method of constructing magazines 
for the storing of g unpowder, gun cotton , nitro glycerin, and 
other highly explosive compounds, so as to give increased 
security against explosions, and more effectually to provide 
against the possibility of large masses of material exploding, 
or, in case of explosion, comm unicating with other and ad
jacent quantities of explosive material. 

PETROLEUM AND OTHER LIGHT OILS AND SPIltI'l's.-For a 
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cheap and effective method of constructing storehouses for 
the stowage of petroleum and other light oils in towns and 
cities, so as to give greater secluity to the adjacent properties . 

PEAT.-For the introduction into commerce, as a substi· 
tute for coal, of fuel manufactured from peat, and suitable 
for combustion in domestic fireplaces, the furnaces of steam 
engines, and for industrial purposes generally. 

Patented inventions are not excluded from receiving the 
Society's rewards. The Council reserve to themselves the 
right of withhold jng all or any of the above med(Lls or pre
miums, as the judges may report. The Council is willing to 
receive communications on subjects not included in the above 
list. The degree of originality and value of suggested im
provements will have material influence on the adjudication 
of the award. In all cases a full account and description of 
the invention for which a medal or premium is sought must 
be sent to the Society . All communications must be written 
on foolscap paper, on one side only, with an inch and a quar
ter margin. They must be accompanied by such drawings, 
models, or specimens, as may be necessary to illustrate the 
s ubject. The, drawings should be on a sufficiently large 
scale to be seen from a distance when suspended on the walls 
of a meeting room. 

With regard to colonial produce of all kinds, it is absolute
ly necessary that a certificRte from the Governor, Collector of 
Customs, or other qURlified person, should accompany the 
samples sent to the Society, certifying that they really are 
the produce of the particular district referred to. The sam
ples should be sufficient in quantity to enable exper:ments 
to be made and an opinion to be formed of their quality and 
uses ; I_nd it is desirable that the cost price in the district 
from which they are forwarded should be given . In every 
instance the probable extent of supply, with the average 
yield, if cultivated, and whether similar articles have hither
to bepn exported from the colony or not, and in what quan
tities, should be stated. 

411 communications and articles intended for competition 
must be delivered , addressed to the secretary, at the Suciety's 
House, London, free of expense, on or befare the 3 1st of De
cember, 1873 or 1874. In the first case they WAll be consid
ered during the session 1873-4 ; in the second case, during 
th9 session 1874-5_ 

Any communication rewarded by the So �iety, or any paper 
read at an ordinary meeting, will be considel'ed as the prop
erty of the Society. Should the Council delay the publica
tion beyond t welve months after the date of its being reward
eu or read, the author will be permitted to take a copy of 
the same, and to publish it in any way he sees fit. 

------------•• � •• �I •• ------------

Zinc Banda�e s In Surgery. 

An interesting and im pol tant experiment in surgery was 
-performed at the Park Hospital, a few days ago, in the 
presence of a number of distinguished surgeons, by Dr. 
FluhrEor, inventor of a new band8.ge for fractured limbs. 
The contrivance consists of a number of perforated zinc 
strips, which, when once arranged, form an absolutely 
infi()xible bandage, not to be disarranged by any violen.:e or 
uneasiness of the patient. As soon as these co ver the point 
of fracture, the limb is firmly set and the natural outline reo 
stored. In one o� the wards of the Park Hospital is Francis 
Lefry, a truckman, who had a compound fracture of both 
thighs. No parallel case of dual fracture, it is said , is on 
clledical record ; and, as the most unpromiding, the doctor 
selected it for a practical test. After ether had been given 
to the patient, Dr. Fluhrer bent over the sole of each foot It 
broad zinc s trip in the form of a loop, the extremities of 
which were securely wrapped with cloth bandages previousy 
steeped. in plaster of PariS, which were llrevented from slip
ping- by the tooth.like proj ections of the reverse side of the 
punctured zinc. The terrible fracture of both thighs, when 
the limbs were stripped for this purpose, could be plainly 
perceived. '1'0 the loops were fastened stout cords, which 
passed over the grooves of pulleys affixed to the adjacent 
wall, and were drawn taut by Warden Brennan. Dr. 
Fluhrer next mummified the limbs with a multiplicity of 
bandages, over which he laid his zinc strips, and covered 
them with a second stratum qJ! bandage. Immediately the 
lumpiness  about the region of injury disappeared, and the 
doctor expects that, in six weeks, this bandage will be 
removed, and in two more Lefry will use his legs. 

e . • . • 
Two New Steamships, 

T wo new steamers have recently been completed at the 
ship yards at Wilmington, Del . ,  belonging, respectively, to 
the Cromwell and Metropolitan lines, and named the Knick. 
erbocker and General Whitney. The former vessel is of 
iron, of 2,000 tuns register, 280 feet long, 34 feet beam, and 
23 feet depth of hold, costing $260,000. She has a vertical 
inverted condensing engine 44X 72, and four tubular boilers. 
With steam up in only two of the latter, it is stated, the 
ship easily made a speed of 10 knots per hour. She will ply 
between this city and New Orleans. 

The General Whitney is also of iron, and is besides a very 
fine model of marine architecture. Her length is 245 feet, 
beam 40 feet, hold 28 feet and tunnage 1 ,848. There are 
two inverted engines 36 X 60 and three cylinder furnaces to 
each boiler. The engines and boilers are carefully enclosed 
in iron, and the engine room is remarkably commodious and 
wel� lighted. The vessel has some novel arrangements in 
the shape of four independent hoisting engines, operating· 
seven freight cranes station ed at various points. By this 
means the time consumed in receiving or discharging cargo 
will be materially reduced . The port shutters are also of 
new invention, and are easily worked by one man , thongh of 
exceptionally ponderous construction. The ship will be used, 
for freight purposes only. between this city and Boston. 
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IMPROVED TURBINE WHEEL GOVERNOR. 

We illustrate herewith a novel and simple form of appa· 
ratus, which, it is claimed, acts as ,an efficient and reJiable 
gpvernor for turbine or other water wheels. �he construc
t�on 18 of a type g�n elally familiar, the balls �ll' thrown 
out by the centrif ugal force of the rapid rotation, which of 
,courae jncreas �s with the speed, thus, through suitable appa· 
j:'lI.tus, con�rolling the gate, and hence the quantity of water 
which reaches tht, buckets of  the whe�l. 

A is the dri ving band and p ulley by which motion is given 
tp the governor �haft. Pivoted to lugs immovably Ilecured 
to the latter, at B, are the bent ltlvers, which 
terminate in the balls as sbown. These 
commun i;:ate with other pivoted rods, tbe 
connection between which is clearly indi
cated in the engra"ing, and which finally 
connect �bove and below with sleeves, C, 
which s1ida.freely up and down the gover
nor shaft. To the sleeves are secured por
tions of clutches, the corres�onding parts 
of the latter being att ached to two loose 
pulleys, D and E. P ulley D connects 
with another pulley on a second sbaft, F, 
by means of ' a straight belt. Pulley E, 
however, is attached to the same by a croesed 
band, Consequently the e1Iect is that, when 
the pulley, D, is in action, the shaft, F, ro
tllt(lS in the contrary direction to that which 
it s,ssumes when the pulley, E, is in opera
t,ion. 13haft F bas e. pinion, G, on its lower 
end, which pinion communicates with a 
gear wheel on the gate shs,ft. 

1'he operation of the device can now be 
el),sily followed. The turbine is started by 
opening the gate by turning the large hand 
wheel shown on the shaft. To do this the 
pinion, G, which is connected with the shaft, 
F, by a slot and feather, is lifted by the foot 
lever, H, so that its teeth no longer engage 
with those of the gear wheel. As soon as 
the turbine is in motion, however, the pinion 
is allowed to fall back into place. The pul
ley, A, rotating the governor shaft, trans
mits motion to the balls through the rigid 
connection of their arms at the point, B. It 
is evident that, as the rapidgy of motion 
increase�, the balls will assume a position 
more nearly perpendicular to the vertical 
shaft, and in so doing will raise the upper 
sleeve so that the cl utch upon it an d the 
puliey. D, engage, causing the pulllly to be 
carried around, By this means the shaft, 
F, and pinion, G, will be rotated 80 as t:l 
turn tbe gate shaft and partially close the 
gate, thus checking the inflow of water. 
The speed of the wheel will, of course, diminish, when the 
balls Will fall and the clutch above drop out of action. In 
ease the speed should become too slo w, th"n th e further ef
fort of the balls to reach th e lowest possible point will 
cause the lower clutch to come into actio-n with the pulley, E. 
This, however, as we have already explained, causes the 
shaft, F, to turn in the opposite direction , opening the gate 
wider and increasing the spe ·d. It is evident that the sup
ply of power will be so adj u sted as to <'.evelope a speed of 
shaft that will keep the gov�rnor arms and balls between 
the two clutches, for, as' a matter of course, th e moment 
either clutch comes into action, the effect is either to in: 
crease or dimini"h the speed until the apparatus resumes its 
proper position. 

For further palticulars address the inventor, Mr. Joseph 
F. Terhune, Stockholm, N. J. 

. . • �, .. ------------
GAS BRACKET MATCH SAFE. 

Every body has experienced the ILnnoyance of searching for 
matches in a dark room , doubtless to the no small detriment 
of temper as well as of such projecting portions of the body 
as are b�ought in sudden contact with vagrant rockers or 
sharp corners of tables and bureaus. Match safes, in' fact, 
have the unplea.sant peculiarity of apparently never remain-

J'titutifit .!tutritllU. [NOVEMBER 29. 1 873. 
it. The fixture is first removed, the hole in the device slipped into Rome, and is rapidly coming into use, being considered 
over the pipe, and the bracket replaced, the whole being the the fine�t drinking water in the world,  always cool even in 
work of a moment. Thus located, the box is always at hand the hottest weather. On the river Anio itsGI!, where a 
when and where wanted , and, besides, is situated at the fine cascade falls over the rock, there is a deep rocky gorge ; 
point where matches are usually scraped upon the wall, thus and here great engineering works were made in the time 
preventing injury to the paper or paint. It can be made with of Claudius and Nero . A great wall, 12 feet thick, built of 
either one or two receptacles for matches, two being prefer- large blocks of stone, was erected across the river at the able, as one of the boxes may be employed to receive the lower part of the gorge, forming a dam of 100 feet high and 
burnt sticks. In material , style, and design, 

,

the attachment \ 12 feet thick, to enclose a portion, perhaps 100 yard s long, 
may correspond to the bracket to which it is screwed. between the dam and the natural cascade ; the water was 

For hotels, where lodgers are apt to carry off the match made to fall over the dam, which thus became the cascade ;  

TERHUNE'S TURBINE WHEEL GOVERNOR. 

boxes, the invention is excellently adapted, while its con
venient and ornamental form will doubtless commend it as 
a necessary appendage to the gas fixture in every room. 

For further particulars regarding rights to manufacture, 
ap plication should be made to Messrs. Mellor & Orum, 448 
North 12th street, Philadelphia, Pa. 

------------......... , .�, .. ------------
The Opelollcope. 

This is a new and simple instrument, suggested by Pro
fessor A. E. Dolbear, for the purpose of demonstrating the 
pulsations of sound. Take a tube of any material, from one 
to two inches in diameter, and anywhere from two inches to 
a foot 'or more in ' length. Over 'one end paste a piece of 
ti�sue paper or a thin piece of rubber or goldbeater's skin ; 
either will do. In the center of the membrane, with a drop 
of IDul:ilage, fasten a bit of looking glass not more than an 
�ighth of an inch square, with the reflecting side outward, of 
course. When dry, take it to the sunshine, and, with the 
open end of th,e tube at the mouth, hold the other end so 
that the beam of reflected light will fall upon the white wall 
or a sheet of paper held in the hand. Now speak, or sing, 
or toot in it. The regular movement of the beam of light 
with the persistence of vis�on presents 'very beautiful ' and 
regular p l1tterns, that differ for each different pitch and in
tensity, but are quite uniform for given conditions. If a 
t�e like " Auld Lang Syne " is' tootAld slowly �, it; care being 
�ken to ' give the sounds ' the same intensity, a , series ,', of 
cUrves will appear, one for each sound and alike for a given 
Sound, whether reached by ascensio� or descension, 110 that 
it would be possible to indicate the tune by the curves ; in 
other words, it is a, true phonautograph, 

By trial one can find some tone which causes the mem
brane to vibrate in a single plane, and of course a straight 
line will appear upon the screen. If, while the sound is 
continued, the tube be swung back and fortL at right angles 
to the line, the sinuous line will appear, which may he either 
simple, representing a pure and simple sound, or it ma,y be 
compound· sinuous, showiIlg QVer tones, precisely as in Ko-

but at one end of it a specus was made below 
the level of the surface of the water, so that 
the water must always flow through that 
f!pecus, and consequently through Rome, 
before any of it could. fall over the cascade. 
This magnificent and most ' useful piece of 
engineering continued in use for llenturies. 
It was destroyed in the fourteenth century 
by an ignorant monk, who was annoy ed by 
a temporary flood in the upper country,which 
overflowed the meadows near his monastery, 
and, to relieve that, he made a hole at the 
bottom of the great dam. The force of the 
water soon carried all before it, and caused 
a great flood over all the lo wer country, even 
to the Tiber, and did immense mischief
even the walls of Rome were injured. 

Mr. Parker said that he had not time to 
describe the thermre, or great public baths, 
to supply which most of the aqueducts were 
made, but he could not conclude without 
mentioning that the opinion, commonly en
tertained, that the ancient Romans were ig
norant of the fact that water will rise to its 
level, is entirely a popular delusion. At 
every half mile of the aqueducts, on their 
course from the foot of the hills to Rome, 
each aqueduct forme an angle, to break the 
force of the water, and at that angle a g:eat 
reservoir is made, with a piacina or filtering 
place at one end. Each piscina consists of 
four vaulted chambers, two above and two 
below. The water enters into the top of the 
first upper chamber ; it then falls through a 
bole in the vault into the firs t lower cham
ber, then passes through small holes in the 
intermediate wall into the second lower 
chamber, then rises again through a h,,1,.. in 
the vault into the second urper Ck,_.l uer. 
and then follows its course at r,he s ame level 
as it originally entered, depoBiting its mud 
in the lower chamber as it passed. Each 
piscina is th'3refore made upon the principle 
of water finding its level. 

They used the large stone specus. or aqueducts, instead of 
ordinary pipes, because they could not depend either upon 
their leaden pipes or their terra cotta pipes to resist the force 
of such a stream of water. Nothing but the concrete stone 
was strong enough. 

At the present time, the ca�t iron pipes of the new compa
ny are bursting every day in the streets of Rome tO , such an 
extent that the managers of the company fear that the ex
pense will be ruinous to them. This seems to show that 
the old Romans were better enginee'rs than , we are. 

____ -'-_____ ........... t _ 
� 

A Trade Mark Decillion. 

The value of trad e mark security to manufact.urers and 
merchants is forcibly demonstrated in the follo wing recent 
decision of the Supreme Court,rendered in the Circ u it Court 
of the United States :Cor the Eastern d istrict of Pennsylvania , 
McKenna, judge, in the case ' of the Lowell Mhnufacturing 
Company against Larned and S tarr, which is of interest as 
bearing on tbe: law 01 trade marks. The c:>mplainallts many 
years ago began to send their rolls of carpet to market with 
a hollow wooden shell -ill the center of each roll. The an· 
nexed engl'aving exhibits the construction. Fig. 1 is a . plali 
vie w of the inside ' half of the shell. FIg. ' 2 , is an end 
view of carpet, rolled, with shell in place; This shell 
can both be seen and felt. Becoming a distinguishing 
mark of the goods, they continued its use and adopted it : as 
their trade mark, regitJtering it as such in January, 1871, 

, ' Ilil ld nig's manometric flames. 
. . h h I ' With the lecture room darkened a.nd using the beam of under the act of July 8, 1870 . . Defendants copied it, and lUg m t e opot w ere last p aced, because every , one usmg light from a porte lumie're or from a lantern, these may be the contents l eaves the box wherever about the room he may projected of an immense size. There is no trouble in the complainants having bIought suit, pleaded that it was an 
happen to be, so that the next person is obliged to hunt for world in lUaking them eight or ten feet amplitude or more if unpatented mechanical contrivance for rolling the , carpet 
l't Moreover about nl'ne tenths of the common match re " and extracting the spindle. After full argum, ent by Ho, race . , needed. At a distaDce of but three Qr four feet, the curves ceptacles t th l '  ht t t' t . th Barnard and Ludovic C. Cleemim for, compl,ainants, and upse on e s Ig es provoca lOn, s r�wmg e , will spread out to two or three feetin length when a tone is :floor wl'th l' nflammable materl' al ad t t ke fi and burn Victor Guillon for defend, ant, s, JU, d, ge McKenna decide, d, 'that, , re y 0 a ra made to which the ' tube can reasonably respond. holes in the carpet, and sometimes set dresses on fire, when- ' • ' eo . the " shell ", is a good and valid trade mark, and , complain-
ever accidentally stepped upon. We illustre,te herewith a new The Water , Supply oC Rome. ants are entitled to its exclusive use, further deciding that 
form of safe, the invention of Mr. M. L: Orum, which , can In the course of a lecture on Roman antiquities, delivered defendants have infringed. A perpetual injunction is  
neither upset nor wander about a room, because it .is fastened at  the Royal Institution, London, Mr. J. , R  Parker said, :  mnted, with reference to a ml!.ster to compute and asseSI! 
immovllbly to-the wall by screwilijj the gas braoket, against The celebrated Aqua Marcia has recently been again brought profits and damage.s. 
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BLACKSMITH'S MEASURING WHEEL.·�.:1!i! 

Mr. Thomas R. Way, of Springfield, Ohio, is the j nventor 
of the device herewith illustrated, for measuring the cir· 
cumference of wheels and the length ,of the iron from which 
tyres therefor are to be made. The peculiarity Of the appa· 
ratus consists In an extra pointer pivoted to the 

placid white)wan is probably the best known of all the spe· \filed in the Patent Office 20,354 applications for patents, in
eies, and is certainly, when on the water, one of the most eluding reissues and designs ; 283 applicat: ons for the  exten
beautiful of birds. Virgil cited the black swan as a rara sion of patents, and 519 applications for the registering or 
""'. �d � tho h"uk m�ty " Indl .. no� to A�tml'" only. ".de �"'. Twolvo thouMnd nino hu

. 

ndred and seventeen 
the Mantuan_poet's acquaintance with it must have been ra· patents, including reissues and designs, were issued ; 235-

hand which indicates the wheel measure, for the 
purpose of deducting from the latter the amount 
to be allowed for expansion of the metal. 

The wheel shown revolves freely on its axle, 
to which, however, the hand, A, is

' 
rigidly af· 

fixed. The pointer, B, is secured to the hand, 
A, by It screw, as shown in Fig. 2, so that its 
end may be set at any desired distance from that 
of its support. The device is applied and car· 
ried around the wheel to be measured, as repre
sented in Fig. 1, where the hand, A, indicates 
the length of circumference passed over. The 
pointer, B, is then fastened with its end at a dis
tance to one side of the hand equal to the amount 
of expansion of the iron. The apparatus is af· 
terward carried over the tyre, which is cut at .the 
poill.t indicated by B. 

The invention may also be employed by coop. 
ers for measuring hoops, in which case the extra 
pointer may be used to indicate the allowance for 

Pij.l 

lap. 
• -• BLACKSMITH'S MEASURING WHEEL. 

The Novel Stealller. - ther mythical. The black necked s wan (cygnus nig1'icollis), of 
The saloon steamship designed by Mr. Bessemer, to make which we present an illustration, is a native of South Amer' 

sea sickness impossible, is well under way at Hull,England. ica, and it rivals the European white bird in the color of its 
The framing is nearly complete, and a good part of the body and wings, while its neck and head are of a splendid 
outer plating has been put on. The steamer is 350 feet long, black color. In the red color of its bill it also resembles the 
40 feet broad inside of her paddle boxes, and of 2,774 tuns white swan. A pair of these birds were taken to England 
burthen. She will be driven by t wo sets of paddlewheel en· and placed in the zoo\ogical garden of the late Earl Derby, at 
gines, acting upon a double set of paddle wheels, situated 100 Knowsley, near Liverpool ; and when the collection was dis· 
feet apart, the aggregate power of the engines being no less persed, at Earl Derby's death, the Zoological Society, of Lon· 
than 4,600 horse power. The two ends of the ship are alike, don, became the possessors. Specimens of the variety are 
and each will be furnished with a rudder. Her most charac- also to be found in the gardens at Amsterdam and Cologne. 
tenstic feature is her saloon, which will be 70 feet long and As shown in our engraving, the young birds are singular· 
80 feet wide, and suspended Up( n massive pivots at the cen· ly undeveloped, their necks being especially at variance with 
ter and at thfil extremities. Thus supported, it will be those of the grown birds. But time adds to them not only 
brought under the control of powerful hydraulic gear, their singularly graceful form and beautiful plumage, but 
worked by the principal boilers of the ship. This gear will also the prodigious strength for which the whole species is 
be so arranged that it is expected a man will be able to im· remarkable, instances being on record wherein men's limbs 
part to the saloon a rolling motion in relation to the ship pre- have bfilen broken by the blows of the wings of infuriated 
cisely thll reverse of that which the ship herself receives.  swans, whose pugnacity at breeding time is notorious. The 
The engines, it is anticipated, will drive the vessel at a speed females lay from five to eight eggs, the period of incubation 
exceeding 20 miles an hour. being six weeks. 

------------4.� •• ·� • •• __ --______ __ 

THE BLACK NECKED SWAN. 

The swan; in one or another of its numerous varieties, is 
aboriginal in all parts of the globe. A large number are to 
be found in our beautiful Central Park. The proud and 

------------•• � •• �I •• ------------

rhe Year's Business at the Patent Otnce. 

A statement prepared by the Commissioner of Patents 
for the coming report of the Secretary of the Interior shows 
that, during the year ending September 30, 1873, there were 

SOU'l'H AMERICAN BLACK NECKED SWANS. 

extended, and 955 allowed, but not. iss'�ed by 
reason of non· payment of the final fee ; 3,274 
caveats were filed, and 476 trade marks regis· 
teredo The fees received during the same period 
from all sources amounted to $701 ,626. 72, and 
the total expenditure to $699,449. 69, making the 
receipts $2,1 77 in excess of the expenditures. 
The approprIation asked for the fi�cal year end
ing June 30, 1875. is $693, 500. The expend i
tures included $40,000 for the publication of the 
Official Gazette, $40,000 for printing current 
drawings, and $60.000 for the ' reproduction of 
old drawings. These itE'ms were unusual, and 
account for the absorption of most of the custo
mary excess of receipts over expenditures. The. 
cost of printing current drawings has hBretofor& 
been defrayed out of the government printing
office appropriations. In regard to the reproduc' 
tion of old drawings, the Commissioner consid
ers the amount �xpended for that purpose a good\ 
investment, not only with reference to the intel
ligent advancement of the manufacturing inter-
ests of the country, but financially, as they are" 

now being sold at two or three times their actual cost. The' 
Commissioner again invites earnest attention to the gre�t· 
want of additional room for the proper transaction of the" 
business of the Office, stating that is utterly impossible to' 
properly classify the work of the Offiee, in order to insur@ its 
being economically and well done, in the present crowded 
state of the files, records, and exhibits. 

-:-----------... � •• �I •• _________ _ 

Effect ot' Artificial Addition oC Phosphates to the 
Food 01' L alllb s .  

V. Hofmeister states that two lots, each consi sting o f  
three eight weeks old wether lambs, were fe:l from May to 
December on hay and potatoes, with a little salt, this diet 
being selected as characteristically poor in phosphates. One 
lot received precipitated tricalcic phosphate with its food, 
the other lot none. During the last 77 days most phosphate 
was given, the phosphatic diet then containing one fourth 
more phosphate than was supplied by the vegetable food. 
The lambs gained about 18 Ibs. per head in the six m onths. 
Those receiving "phosphate showed a d istinctly better appe
tite and drank more water than the others, but their greater 
increase in weight was insignificant. When slaughtered the' 
only difference between the two lots was a slightly larger' 
weight of 

·
stomach. intestines, and lungs, in the case of the' 

lambs receiving phosphate. Five bones of two lambs ill! 
each lot were carefully examined. The fresh bones of the 
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lambs fed with phosphate were on an average slightly the 
heavier ; they had a mean specific gravity of 1 '384, the spe
cific gravity of the other lot being 1 -350. Analysis showed 
that there was generally more water and less fat in the 
bones of  the lambs fed with phosphate ; the dry bones of 
t hese lambs also generally contained a slightly larger pro
lJOrtion of incombustible matter ; but looking at the absolute 
quantities found in the bones of the two lots, there was no 
increase of incombustible matter by feeding with phosphate, 
but a small increase of phosphoric acid, coupled with a di 
minution of lime. The amount of fat in most of the bones 
was very high, reaching to 40 per cent in the dry bone of the 
fore leg. 

Ex periments were made as to the digestibility of phos
ph!1tes. The lambs fed on hay and potatoes (chiefly the lat 
ter) digested during six days 25 8 per cent of the phosphori c 
lLcid, and 46 '0 per cent of the lime contained in their fOOd ; ani 
in another experiment of four days, 40 '9 per cent of phos 
l'horic acid and 20 '6 per cent of lime. In a further experiment 
of six days, with two year old sheep, on a similar diet, 43 '3 

per cent of the phosphoric acid and 43 '0 per cent of lime in 
the food were digested. When the lambs received 6 gram
mes of precipitated phosphate per day, th!l whole of the ex
tra phosphoric acid was taken up ; but when the quantity 
was increased to 9 gt'ammes, only about half the phosphoric 
acid was digested. In no case was all the lime of the phos
phate taken up, but a greater proportion of the lime was 
taken up from the larger dose of phosphate. The old sheep 
received superphosphate. When 10 grammes were admin
istered per day, the whole of the soluble phosphate was di
gested ; but when the dose was increased to 20 grammes, 
only 64 per cent of the soluble phosphate wa s digested. As 
with the laml>s, a greater proportion of lime was tak9n up 
from the larger dose of phosphate. -Journal of Ohemical 
Scien�e. 

• • • • • 
Photographs In Natural C olors. 

After many unsuccessfnl attempts, I have at last been 
fortunate enough to discover a method of producing, with 
great ease and certainty, heliochromic prints whose colors 
are closely allied with those of nature. I have obtained by 
my method leprodnctions of colored glass and stamps. I 
cun also obtain landscapes in the camera, but with colors 
l ather weak in nature, the result, no doubt, being capable of 
improvement by having recourse to a better adapted ap
paratus. 

My method of operating, at which I have arrived after 
numerous trials and experiments, I will now describe : 

A sheet of paper, with as fine a grain as possible, is 
plunged into a silver bath made up as follows : 

Nitrate of silver. . . . . . . . . . . . . . . . . . . .  20 parts. 
Distilled water . . . . . . . . . . . . . _ . . . . . . . .  20 " 

are taken, and, as soon as a solution has been made, there is 
added : 

Alcohol , . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 parts. 
Nitric acid. . . . . . . . . . . . . . . . . . . . . . . . . .  10 " 

When the sheet has been thus treated and dried again, it is 
further plunged into a solution of 

Hydrochloric acid. . . . . . • .  . . . .  . . . .  . . •  50 parts. 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 " 
Nitrate of uranium . . . . .  . . . .  . . . .  . . . •  1 

A little zinc white is dissolved into the hydrochloric acid 
beforehand. 

After this double treatment, the sheet of paper is exposed 
to sunlight for a short time, until its surface has assumed a 
violet blue tint. It is then immersed again , after desic
cation, in the silver, a� also in the hydrochloric bath. These 
bperations are rf>peated until a most intense blue has been 
obtained, this being the only way to secure very vigorous 
images. 

Before the paper is altogether dry, it is put into another 
bath, made up by adding a few drops of a solution of mer
cury, d issolved in nitric acid, to some distilled water. The 
sheet is allowed to remain from five to ten minutes in this 
last named bath, and is then dried by contact with blotting 
paper. 

The sheet thus sensitized is then exposed to light nnder 
colored glass-"-a colored magic lantern slide, for instance ; 
and after a period of twenty to thirty aeconds in the sunlight, 
an impression on a white ground is obtained, with all the 
colors of the model. The colors . are more Tivid, and the 
rapidity quite as great, if there is added, to the bath just 
mentioned, 

Satumted solution of bichromate of 
potash or ammonia . . . . . . . . . . . . . . . . 2 parts. 

Sulphuric acid _ . . . . . . . . . . . . . . . . . . .  " 2 " 
Chlorate of potash . " . . . . . .  ; . . .  ; .  . . •  1 

To fix the prints in some degree, they are washed in plenty 
of water, and then immersed in 

Ammonia . . . . . .  ; _ . . , . .  ; . . . . • . . . . . . " 5 parts. 
Alcohol . . . . . . . • . . .  , . . . . . . . . . . . . . . . .  100 " 

After again washing; the impression is put in a bath sat· 
urated with an alkaline chloride. Then, after a final wash. 
ing, the image will be found to resist for a considerable time 
the action of diffused light. 

ACTION OF COLORED GLASS. 

1. Much greater rapidity is obtained if the chloride of 
silver paper is darkened under violQt or blue glass. 

2. If, on its exit from the nitrate of mercury bath, the 
sheet is exposed und er a colored glass, and there are inter
spersed, between the sunlight and the glass, screens or glass
es of different colors, it will be observed that the COIOlS ap
pear more rapidly under the yellow, green, and red scrtlens, 
than under the blue and indigo ones. 

COMPLEMENTARY COLORS. 
The phenomenon of complementary colors, observed by M. 

Becquerel when plunging. the impressions in ammonia, is 
exceedingly easy to produce with paper. To effect this, it is 
only necessary to put the print, after it comes out of '.he 
frame, into a solution of carbonat.e of soda, and then plunge 
it, after washing, in a solution of nitrate of lead, and expose 
it to sunlight in a bath of an alkaline chloride. The phe 
nomenon may also be produced in several other ways. 

To reproduce landscapes in the camera, it is necessary to 
prevent, as much as possible, the action of diffused light, 
and to do this a cone of cardboard of sufficient length is 
fixed in front of the lens. The time of exposure with a 
Darlot lens of about eight inches focal length is from fifteen 
minutes to an hour, operating with an open stop and in full 
sunlight.-M. De St. Florent. 

• • • • • 
THE DEEP INJECTION OF CHLOROFORM. 

In It paper recently read before the Academy of Medicine, 
Professor Roberts Bartholow, M. D. , say� : 

It is true that the injection of a few drops of chloroform 
into the gums for the relief of toothache has been practiced 
by others, and by mystJf, with success ; but hitherto, as 
far as I am aware, no one has used the deep injection of chlo
roform for the cure of tic douloureux. Indeed, the hypodermic 
injection of chloroform has been regarded as 'improper, o w
ing to the violent local infiammation which follows its intro
duction to the subcutaneous areolar tissue. 

The ill effects produced by the injection of chloroform into 
the areolar tissue are these : vaporization of the chloroform 
and consequent gaseous distention of the surrounding parts, 
painful swelling, inflamlllation, and the formation of an ab
Ecess. The pain experienced by the patient at the moment of 
injection is also considerable ; and as the needle is withdrawn , 
the chloroform acts wi th energy on the wounded skin. These 
are very serious and almost insuperable objections to the hy
podermic injection of this agent. The same objections do not 
hold against the deep injection of chloroform accordin g to 
the method which I p�actice for the cure of tic douloureux. 
It is true considerable pain is experienced and swelling arises, 
but the pain quickly subsides, and no inflammation ensues 
and no abscess is produced. 

The needle is i nserted under the upper lip, which is raised, 
and pa�sed so deeply that its point shall rest near the infra
orbital foramen. The chloroform is then slowly injec"ed. 
When the needle is withdrawn,firm pl"f ssure from the check 
is made over the point of insertion of the needle, and is 
maintained for a time to insure the diffusion of the chloro· 
form. 

It is genArally admitted that injection of the anodyne at 
the site of paiu is not necessary to the relief of neuralgia. 
The curative effect is s upposed to be due to the impression 
made by t116 anodyne on the center of conscious ness . 
Whlle this is undoubtedly true, there arl) many reasons for 
believing that the 10caI lnfi uence of an anodyne on the end or
gans, the seat of an p ainful imp�esBion, is very serviceable, 
for pain of peripheral origin is mad� of t wo factors, an irrita
tion o f  the sensory nerves. a rea.lization of this irritation by 
the cen ters of consciou� impressions.  Furthermore, there 
are good. reasons fur believing that improvem ent in the con
dition of n�rves, the seat of a painful sensation, rEacts bene 
ficially on the center with which they are physiclogically and 
pathologically connected, although th� peripheral pain may 
be the reflection outwardly of a centric lesion. 

It is a singular anatomical fact tha,t the facial vein com
municates with the pterygoid plexus and the cavernous sinus ; 
hence an injection of chloroform into the part I suggested 
and practiced in this operation must reach the brain more 
d irectly than by any other route. The effect, hence, may be 
much more decided than when 'injection is practiced into 
remote parts. 

Case 1.-Mr. M--, aged about fifty years, married, and 
by occupation a book keeper ; a tall, rather spare man, of 
nervo-sanguine temperament. His hair and beard are freely 
sprinkled with gray. Althoul!'h pursuing a sedentary occu
pation, he has had considerable outdoor exercise, and led 
a rather active life. Being in good circumstances , his hygienic 
surroundings have been favorable. He has lived'freely and 
has always had a good appetite and vigorous digestion. He 
is accustomed .to the daily use, in moderation, of whisky and 
tobacco. 
. About t wo years ago Mr. M. began to suffer with pain in the 

infra'orbital branch of the fifth nerve. Tbe attacks appeared 
with more or Jess frequency during the ensuing eighteen 
montas, and gradually increased in severity. 

When.he presented himself to me for treatment, he was in 
the following state : he was emaciated, and his countenance 
was anxious and worn. Owing to the extreme suffering which 
mastication induced, he had great difficulty in getting a suf. 
ficient supply of food. Every motion of the lip, the gentlest 
washing of the face, a touch of the cheek, induced a ·  parox· 
ysm of pain of horrible severity. The pain was on the right 
side of the face, and was experienced in the infra· orbital 
nerve and its terminal branches. During the paroxysm, the 
muscles of the face were convulsed, the eye injected, and pro
fuse lachrymation occurrAd. There was great tenderness 
to pressure over the infra-orbital foramen, a;nd a slight touch 
induced a paroxysm of pain. His teeth, although not very 
good. did not appear to be the seat of the irritation, for 
no pain was developed by pressure on or by striking them 
sharply. Raising of the npper lip alwa.ys caused a severe 
paroxysm. In consequence of this, talking was painful, 
and the attempt to smile brought on an agony of suffering, 
so that he avoided seeing his friends. There were no evi
dences of intra-cranial disease except neuralgia, nor was 
there a history of specific infection. 

I determined, as the patient was naturally most anxicus 
to obtain relief, to inject chloroform. Charging the syringe 

with half a drachm of Squibb's chloroform, I passed the 
needle deeply under the lip, according to the method which I 
have already described, and ivjected the chloroform in the 
neighborhood of the foramen. Mr. W. experienced a very 
severe paroxysm of pain at the moment : this was succeeded 
by burning pain at the site of the injection , numbness of the 
lip, giddiness and sopor, and swelling of the cheek. In ri
sing to walk, he staggered and had difficulty in m9.intaining 
the vertical p08ition. He went immediately home and laid 
down, in consequence of the continued vertigo and drowsi
ness. The giddiness did not entirely disappear for twenty
four hours or more. The pain ceased and has not since re
turned, a period of more than three months having now 
elapsed. The patient did not again present himself until 
three weeks, being desirous to ascertain, beyond peradven
ture, that his relief was permanent, a fac: which he could 
scarcely realize after .the protracted and agonizing suffer
ing which he had endured. A remarkable improvement 
had occurred in general condition in this time. He had 
gained largely in weight, and his countenance wore a cheer
ful expression, instead of the anxious and suffering appear
ance which it had before present"d. 

Case 2.-Mr. E. V. W--, farmer by occupation, aged 
about fifty-six, a man of medium height, compltctly built, a nd 
of bilio-nervo- �anguinous ' temperament. He always had 
enjoyed good health and led an active outdoor hfe. About 
fl ve years ago,he bee-an to experience decided pain in the infra
orbital dIvision of the right fifth nerve. The paroxysms oc
curred at first at long intervals ; 11' ithin the past year they have 
rapidly increased, and during the last three mvnths have 
been almost continuous. During this time, the lightest touch 
on the s nrface of cheek, a current of air, washing the face, 
raising tile lower lip, and especially the mastication of food, 
hav'ol given rise to horrible paroxysms. Lately he has found 
it necessary to eat alone. The frightful contortion of the 
muscles of the face, and the rolling of tears down his cheek 
during mastication, have excited so much apprehension in 
his family and friends as to render this isolation neces
sary. 

As is usual in these cases of tic douloureux, the countenance 
01 thi8 patient expressed great suffering. He looked woru 
and anxious. When giving me his history, he bad repeated 
paroxysms, during which the muscles on th at side of the face 
became convulsed, the tears rolled down his ' cheeks, he 
ceased to speak, and his countenance wore an expression of 
great agony. He described the pains as of two kinds : a 
sensation of pain ful vibration in the face, eye, and fOle head, 
and sudden darting pain, of intense severity, shooting up 
through the jaw to the eye and head. When I lifted up the 
lip to examine the mouth he had an atrocious attack, and 
begged me to desist until the paroxysm ceased. T here was 
no disease of the teeth. B a.id , s  the neuralgia , h 3  had n o  
symptom o f  cerebral disease. His fnncl ions were other
wise normal. The Joss of flesh was plait-Iy due to the 
difficul ty experienced in taking in a sufficient s upply of 
food. 

I injec\ed, in the way alre'tdy described. thIrty mini ms of  
chloroform. This brought on a severe paroxysm o f  pain, 
which continued for a few minutes, but was succeeded -by 
a feeling of relief, numbness of the face and lip, some 
d row�iness and s w"lling of the cheek. T h e  r"lief to the 
pain lasted nearly twenty-fuur hours, when a l ight paroxysm 
ensued and the injection was repealed. In all, f.1ur inj. ctions 
were made in space of a week, but no pain was expel'ienc,d 
after the second injection. At the f'xpiration of  t wo weeks . 
baving had, meanwhile, no recurrence of ' his old malady, he 
called to say he was periectly well. As he hits not since pre
sented himself, I have no doubt that he continues free from 
any return of the disease. 

• • • • • 
EMBALMING THE DEAD.-In the Vienna Exposition there 

were several specimens of the embalming of parts of the hu
man body. Those exhibited by Dr. Marini, of Naples, were 
particularly to be noted. One of th ese was a large round 
table made of muscles, sine ws, etc. , of a dark brown color, 
with a handsome polish. Among his other exploits he pe
trified Thalberg, the deceased pianist, and the widow i9 said 
to keep the corpse in her drawing room. He also embalmed 
Mazzini, and so well that some of the more economical ad
mirers of that statesman urged that the body should be set 
up in Rome as a statue, and thus save expense. 

• • • • •  
SAGACITY OF BIRDs.-Certain facts render it probable that 

birds, in some manner, become aware of cholera infection in 
the air. Recent European ;ournals state that at Munich; 
where several cases of cholera have occurred, the rooks and 
crows, which flew about the steeples and through the trees 
of the public promenades, have all emigrated ; and the same 
thing happened during- the c401era seasons of 1836 and 1854. 
According to Sir Samuel W. Baker, the same phenomena 
occurred at Mauritius, where the martins, which exist in. 
immense numbers the year round, wholly disappeared du
ring the prevalence of the cholera. 

• • • • • 
QUALITATIVE ANALYSIS OF BENZINE.-Commercial ben

zine often contains quite a large proportion of petroleum, 
which leaves a disagreeable odor when the bemline is em· 
pl0yed for the removal of grease. A small piece of pitch is 
placed in a test tube and the suspected liqllid poured upon 
it. P ure benzine will readily dissolve the pitch, forming 
a tarry mass, while adulterated benzine will be less and less 
colored in proportion to the amount of petroleum contained 
in it. Coal tar wi I dissolve easily in pure benzine, but 
forms distinct layers when impure material Is employed for 
the solution. 
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1dtutifit 
SCIENCE AND HEAL T H .  General Francis A .  Walker, superintendent of the United 

The American Public Health Association, a body the ob- States census, followed in an interesting paper on 
iects of which are sufficiently indicated by its name, recently THE STATISTICS OF MORTALITY, 
held its second annual meeting in this city. A number of in which the proportion of deaths among all classes was 
interesting and valuable papers by eminent physicians and shown, as follows : 
others were read, of the more important of which we give 
abstracts herewith. 

Dr. Nathan Allen, speaking upon the laws of longevity, 
pointed out that a mind well cultivated and balanced, cheer
ful disposition, temperate and regular habits, are great pro · 
moters of long life. Hence longevity is found among civilized 
nations more than among savages. The prerequisites of 
prolonged life may be classed under the heads of constitu
tion, inheritance, and obedience to laws. It was finally con· 
sidered that physiology in its p ractical application is yet in 
its infancy ; and when it is thoroughly undel'stood in the fam
ily and the schoolhouse, the duration of life will be greatly 
increased. 

THE HOUSEKEEPER'S RESPONSIBILITY 
formed the subject of some excellent remarks by Dr. Ed ward 
James, of Dorchester, Mass" in which he said that man is 
more affected by the kind of food he eats than the lower an
imal�, because he is of a more sensitive disposition. All meas· 
ures of his life ought to depend on his diges tion, and the 
methods of his housekeeper. The stomach is originally 
sound. It can digest and convert all proper food necessary 
for the support of the animal body , if itis suitably selected 
and prepared. If, after our meal, the stomach complains, 
we have headache, or are languid, nervous, depressed, have 
pains of neuralgia or indigestion, or our energie� are over· 
borne,it must be referred to the way in which we have treated 
the stomach by putting unsuitable burdens upon it. A large 
portion of thdse illR are due probably to our own fault, 
and to our love of what we call really good eating ; but the 
cook and housekeeper are, more likely, to blame. 

Dr. Hamlyn, of Bangor, referring to 

DIET, 
considered that, in the selectiQn of meat for food, there is too 
little care. Flesh contains the elements of vicious poison. 
Butcher's meat contains but a small portion of nutrimene, as 
shown by French physicians. It is now exposed to the air 
before serving it for the table. The exposure deprives it of 
a portion of its nutriment. Animals should be stalled and fed 
before being offered for food ; but so far from that being the 
case, they are brought here by long travel in cars, worn and 
harassed. The meat should be prepared at the pastures of 
the cattle ; and if necessary, the law of the nation should 
secure such a consummation. 

THE SANITARY RELATION OF HEALTH AND ARCHITECTURE 

was considered by Mr. Carl Pfeiffer as of great importance, 
inasmuch as the architect furnislre 1 the human body, by 
means of its dwelling place, its house, with the proper medi . 
cine wherewith to regulate its intercourse with what is its 
chief food and necessity-air. As this chief food exceeds in 
amount three thousand times that of all other kinds, so in 
proportion is the science of building a proper house of 
pre.eminent importance to the science of hygiene. One of 
the first principles of architecture is that the material of 
builaings should be dry and porous. The furniture can 
chill and produce rheumatic affections if it is damp or has 
been long in an unheated room. Cold bedrooms are breeders 
of disease unless they have venW ation besides their cold. 
People sleep in airtight cold rooms and believe they are 
doing a wondrous thing for their health, particularly if they 
have the bedroom aired in the morning. All night long 
the air stays unmoved and becomes slowly poisoned, while 
the eVdporation of the body settles upon t1:.e walls and makes 
the room more and more airtight. 

Referring to the 
REFUSE OF CITIES, 

Dr. C. A. Leas, of Baltimore, recommended great care and 
regularity in removing the ashes and garbage from the vari· 
ous sections. He urged that carts should be employed in 
this service, and that ashes and vegetable matter should be 
kept in separate receptacles, and emptied at regular and 
stated times; 

Dr. S torer, of Boston, read a paper on the same subject, 
recommending a change in the method of disposing of the 
offal of slaughter houses. The most effectual way was to 
build chambers or ovens four or five feet square, where the 
gases and steam may be burned. Public health demanded 
that the offal and dead animals of a city should not be per· 
mitted to accumulate. 

Dr. Russell's report 011 
YELLOW FElVER IN LOUISIANA 

was read by Dr. White, of New Orleans. It was reported 
that the cases at Shreveport and Memphis were not more 
malignant than those found in New Orleans, and that the 
sprinkling of carbolic acid and hygienic measures are almost 
sure to moderate the disease. It is a strange fact that no 
single colored person took the yellow fever, and they rarely 
ever take it unless it is fiercely epidemic, 

" For use in this city we have dead oil, and for stteets car
bolic acid. In applying these disinfectants, we applied '70 
per cent of carbolic acid, and a chloride of zinc and iron, 
precipitated from scrap tin, which we used tbrpugh water 
carts by a ho se attachment, by which three men,. going as 
fast as a horse could walk, could sprinkle each gutt'er j and 
by this means we have sprink.led 150 miles a week. No com
plairit of the sm ell of carbolic acid ever came to us. We 
were able, with dead oil and zinc solution, to disinfect about 
120 outbuildings a day. " 

Dr. White said : In New Orleans they sprinkled carbolic 
acid on the velvets and silks in houses, as disinfectants, as it 
conld not destroy colors. 

Share of populatIon. 
Colored . . . . . . . . . . . . . .  126 in 1,000 
Irish . . . . . . . . . . . . . . . . .  48 in 1 ,000 
German . . . . . . . . . . . . . .  44 in 1 ,000 
English and Welsh . . . . 16 in 1 ,000 

Share of deaths. 
137 in 1 ,000 

55 in 1 ,000 
38 in 1 ,000 
15 in 1 ,000 

The large proportion of deaths from accidental causes 
among the latter class may be perhaps attributed to the fact 
that so large a number of the Welsh population are miners. 
From the severity of oul' climate, all foreign elements tend 
somewhat to consumption when on our shores. In the South 
the native colored furnish a less mortality from consumption 
than the average, while in the North it is much greater than 
the average. 

Dr. Lewis W. Leeds then read a paper on 
THE SANITARY ELEMENTS IN DWELLINGS. 

He thought it was a mistake to overheat all the fresh air 
as fast as it was admitted to our hospitals and public and 
private buildings. He had come to th"l conclusion that al l 
artificially warmed air was inj urious to animal life . Nature's 
method of warming was a warm fioor, heated by the obstruc· 
tion of the sun's rays, while the air above is cold. 

A report upon the 
HABITS OF YELLOW FE VER 

was then read by J. M. Toner, M. D. , (Jf Washington. One 
question was whether elevation had had anything to do in 
the escape from yellow fever. Its favorite places were be
tween the 45th and 100th degrees of longitude, and the 35th 
north and 35 Lh so uth degrees of latitude. The strata of air 
in which yellow fever exists is heavier and lo wer than th" 
surrounding air. From the facts gathered together, it would 
seem clear that this dise:1se in the United States never exists 
above 500 feet. If it can be shown that the existence of yel 
low fever depends entirely upon the elevation, a great deal 
will have been done in the investigation. 

ATMOSPHERIC ELECTRICITY AND OZONE 

was the title of a paper read by Dr. G@orge M. Beard of this 
city. He said that it has been shown that there are two daily 
tides of positive atmospheric electricity. In the morning
between 6 and 9 o'clock, the atmospheric tide is at its hight, 
falling somewhat between 2 and 5 P. M. , rising again be· 
tween 6 and 9 P. M . ,  and falling to a minimum between 
2 and 5 A. M. Similar variations are noticeable in the 
months, the tide of atmospheric electrbity being highest 
through the months of January a nd February, gradually 
subsiding in the months of March, April, May, June, July, 
and August, when it is at its minimum, and gradually rising 
again through September, October, November, and D�cember. 
It has been stated that there is a relation between ozone and 
intermittent and remittent fevers ; that rheumatism is pre
valent when ozone is deficient ; and that when ozone is in 
excess, diphtheria, scarlet fever, small pox, measles, scarla
tina, and other cutaneous affections become prevalent. 

Comparative researches regarding atmospheric electricity, 
if conducted to a large extent under government supervision, 
would help to explain th@ extraordillary stimulative charac
ter of the climale of California, to explain the fact that sun
strokes are almost unknown on

' 
the Pacific coast, and per· 

haps elj/-cidate some of the unknown causes o� o ther won· 
drous effects of our climate. 

Professor Chandler, in the course of remarks on 

THE SANITARY CHEMISTRY OF WATER, 

observed that the organic matter which is dangerous in water 
is sewage, and many diseases, especially cases of typhoid 
fever, have been developed by the presence of these impuri
ties in water. Actual experiment shows that water which 
remains overnight in lead pipes in Ne w  York contains 1 · 1 0  
o f  a grain of lead to the gallon. I t  seems to b e  well estab 
lished now that rivers possess the power of self· purification, 
and the drainage of a great city can be received within an 
ordinary river without destruction of its wholesomeness. 
The Croton water brought to this city every day contains 
22! tuns of mineral matter. To poison the Croton water for 
one day it would require 3!- tuns of strychnin, and there is 
not, probably, a tun of strychnin in the world. It would 
take 114 tuns of arsenic to serve the same purpose. So it 
may be seen th&t threats of poisoning the Croton supply dur
ing the war were ridiculous. 

President White,of Cornell University, delivered an inter· 
esting address on 

GENERAL SANITARY TOI'lCS 

and propel' education in hygiene. He said ; " r  would have 
simple text books in physiology introduced in our common 
schools ; but, better still, I would have short courses of lec
tures by competent physicians. It thus becomes a study of 
living man by living man to living man. Physiology should 

be taught through out a college course. The science of 
sanitary engineering is not so large that the main elements 
could not be given. I have great respect for the old curri. 
culum, but the substitution of sanitary studies will well reo 
place some of the now well worn classics. "  

THE GERM THEORY O F  DISEASE I N  ITS RELATION T O  HYGIENE 

was the subject of an able discourse by President Barnard, 
in which the view was taken that the laws of health and dis.  
ease were as well defined as those of the mathematics, and 
th e only obstacle was the difficulty attending their discovery. 
No living organism enjoyed an existence prolonged to an in· 
definite length, and life began in the germ and ended in dis· 
solution alild disintegration. In the human race life was 
often shortened by ignorance, and in many cases by accident. 
After dil3cussing the germ theory, the speaker concluded by 

:345 
saying that drugs were already falling into disrepute, and 
he hoped to see the time when, through medical science, in
fectious diseases would be extirpated, and men would live 
out the time that Heaven inten<led they should. 

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

SOAP SOLUBLE IN SEA WATER (M. Manin).-Oil or fat, 
46 parts ; resin, 10 parts ; fish glue, 40 parts ; soda or potash, 
1 part ; oxalate of potash, 1 part. The oil and resin are sa
ponified as usual, but with an excess of alkali, the glue pre. 
viously rendered gelatinous by solution in oxalate of potash 
with constant stirring to 50' or 60' . 

.. 4 e t . 
ANOTHER newspaper concern is to attempt the passage o f  

the Atlantic b y  balloon. This time it is the Evening Herald 
of philadelphia. It is to be a hot air balloon, and is now in 
process of construction. 

Improved Hydraulic Brake. 
John F. Taylor, Charleston, S.  C.-This InventI on consists In mean" 

whereby steam, water and air may be conjoIntly applied to operate car 
brakes with great certainty, elllclency and economy. Two steam cylinders 
and two water cylinders have an outlet tube. so connected with the rams 
that the Introduction of steam lu one cyllnaer results In the expulsion of 
water from the other. The steam valves and valves of the water outlet 
tube are connected by Intermediate mechanism and operated by one 
and the same lever . Tile piston rod of the hydraulic engine is connected 
with brake bars. Provision is made for readily applying the brakes, In case 
of rupture or breakage of the connecting pipes. 

Improved Apparatus for Cleansing Dyed Wool, etc. 
James E .  Ackroyd, Chester. Pa.-Thl; iuventlon consIst. or a trough 

attached to a tank for holdIng the wool and the scouring and cleansIng 
mixture, having one side curved from bottom to top, and provided on the 
Inside with fixed blocks or wire netting. Above there is  a curved track, on 
whIch a carriage having blades projecting down to the curved bottoms is 
arranged to run forward and backward to force the wool up the sides of the 
tank and over the blocks. The latter are Inclined on the sides against 
which the wool is forced, and the arms of the truck are hinged so as to 
swing up and pass over any portion of the wool that may be under the 
poInts In goIng back, so as not to tear and Injure the fiber. 

Improved Mop Holder. 
Elan M. Naramore, UnderhIll, Vt.-Thls inven tion consists of a lateral 

head piece, attached to a mop stick, between which and a wire clamp the 
mob ie tightly held. The wIre clamp Is pro vided with called springs, which 
swIng sidewise on pIvots of the head piece, with upward extending p arts 
hooked to the sides of the handle. 

Improved Wheel tor Vehicles. 
Michael B. White. McLean County, Ill . -The spoke Is prov1ded wIth a 

round, shouldered tenon, which enters a hole In the felly. The thimble 
fitting on said tenon Is reduced and screw·threaded for one half Its len gth , 
and on such reduced portion a nut itil screwed, and also a jam nut. The 
thimble is applted to the spoke tenon wIth Its larger end abutting against 
the shoulder thereof, and has ribs whIch taKe into no' ches on the spoke, 
for the purpose of preventing the thimble from turDlng. When the tyre 
requires t o  be tightened, or the felly adjusted, a wrench is applied to the 
larger nut, and It Is turned or screwed back to ward the fell} until the dis' 
tance between the spoke shoulder and the felly has been sulllcientIy In 
creased to produce the desired effect. 

Improved Pitman Rod. 
Samuel N. Wate, Jr.,  Dsnv11lc. Pa ..  assignor to himself and Peter J, 

Adams, of same place.-This Invention eonsl.ts In ImproviDg the pit man rod 
connection for which letters patent were granted to the same Inventor, No v .  
1 9 .  187J. T h e  forward e n d  of a scre w, to which is attached a milled nut,  
rests agaInst a block which Is Inserted In the Inner end of the Inner brae s ,  
T h e  body of t h e  screw passe. through a washer. a n d  I t s  other e n d  is Inserted 
in the rod. This end of the screw is filt,  to prevent the "crew from t urning 
when the nut Is screwed down against the rod.  Bolts, which pass through 
slotted holes in the straps, fit tIght In the rod and brass, and are moved with 
th e latter as they are pushed o utward ; but the hole through the long strap 
for one bolt, and the hole for the other In the short strap, are so arranged 
that, when the screw and nut push out the rod. block, and brass, the straps 
are drawn In j"st as much as the screw and nut p ush the rod und blocks 
apart, so  that all the wear and lost motion I. taken up without changing the 
length of the rod. The two cross bars descri bed In the former p atent are 
taken out, and the two bolts mentioned SU bstituted.  

Improved Jig Saw. 
Marvin E. Weller, Fort PlaIn, N.  Y.-In the front of the frame Is a vertical 

dovetail groove, in which a correspondIng tongue on the adjusting plate 
fits to control said plate in adj ustIng It  u p  and do wn and to hold It.  For 
the latter purpose, an eccen�,ric cam is arranged. provided with e. weighted 
arm, which, when it  falls, causes the eccentriC t o  oear the tongue against 
the walls of the groove with sulllclent force to  bind it fast. There Is suIt 
able mechanism In order to 11ft the weighted lever and unfasten the plate 
by the hand used for adjusting said plate, and at or just before the time of 
adjusting it, Thus .only one hand Is employed for these two purposes, and 
the other is free to do o ther things necessary to be done at the sanie time . 
The upper cross head carries a couple of Ill'lplng jaws pIvoted near thelt' 
lower ends, and curved, o utward and then backward, nearly together at 
their upper ends to provide room for a ball between them, to which a spring 
is connected. The upper end of the saw, having a slight head upset on It ,  
is placed between the said jaws at the lower ends, and the spring i8  hitched 
to the ball, so as to pull It upward )jetween the upper ends of the jaws , 
Which forces the lower ends to gripe the saw and hold It with great foree. 
The lower cross head has two sliding jaws between two Inclined plates, and 
a double spring connected with said jaws, and extending down to an eccen' 
trlc lever. The saw, also having a small head upset on the lower end, Is 
placed between the jaws at their 'upper ends, and they are forced up by the 
two levers between the Incl ined plates, and thereby forced hard agaInst the 
saw. TheBe modes of fastening the saw are very Simple, and allow 

'
of 

changIng the saws with but very little laborand loss of time. 

Improved Life Preserver. 
George and Charles Palmer, Morris Run, Pa.-Thls Invention consists IIi 

maKing a cape weatherproof, water repellent and Inllatable, so that, whlJe 
It allords the usual protection for sanors and seafarIng people, It IS.also a 
life preserver. 

Improved :Bee Hive. 
John H. Shook, Normal, Ill.-The feature of novelty In thIs hive Is the ar' 

rangement of the honey frames on the comb frames proper, so that both 
may be supported by the same hlnges, and removed from the hIve together . Improved Car Brake. 

James B. Pelton, Mt. Pleasant, Md ..... Thls Invention relates to that class 
of brakes which are operated by steam from the locomotive. It consIsts In 
the mode of providing the cord with a take,up mechanism by means of a 
tube and pulley frame, JOinted so as to fold up when the trlicks come close 
together, and to unfold "s they separate, th ereby maintaIning a constant 
tauthess In the cord which connects the power with the brake mechanism, 
and preveUtlng the brake� from beiIig applied unIntentIonally. 

Arms of the Law. 
1t Is doubtful whether any sImilar weapon of offense, unless it be the sall d 

club or slung shot,  is mOfe liable to cause severe injury Of even death by a 
single well directed and heavy blow than the ordinary policeman's 
" locust." For the preservation of order and peace, it Is manlfestly neces· 

sar� to provide men with suitable weapons. A recent Invention of Messrs. 
Simon Beery, of OhIo, and J. W. McDonald, of Texas, for which a patent 
has lately been granted, Is an elastic baton, of gutta percha, IndIa rubber or 
sImilar fioxlble material, whIch appears to be an Improvement over the 
heavy wooden " billy." 
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Improved Wheel Cultivator. 
James F. M.tchet and Perry W. Smith, Paris, M o . -The axles at the Inner 

ends of the hubs of the wheels are bont forward at right angles, and after 
projecting a short dhtance are bent upward at right angles . The bow is 
made double, and the parts of Its endi are horizontal, parLllel with each 
other, and at such a distance apart as to receive the coupling between 
them. The ends of the double bow have holes formed through them to reo 
ilelve aBd work upon the upright parts Of the axles. The mld\lle parts of 
the bow are at such a distance apart as to receive the tongue between them 
and allow the sai d tongue ane bow te work freely upon each other and up· 
on the bolt that pivots them to each other. The !etermediate p arts of the 
double bow are close togdther, aLd are rigidly connected .  To tho rear end 
of th e  tongue Is pivoted a cross har, the ends of which are pivoted to arms 
the lower and 10r ward ends of which are rigidly attached to the upper 
ends of the upright parts of the axle. The Inventi on consists In the parts 
ahove mentioned all pivoted together and moving freely upon each other, 
In combination with the bent sectional axles . 

Improved Manufacture of Iron and Steel . 
Edgar Peckham, Aut werp , N. Y . -The obj ect of this invention Is to pro· 

duce a thorongh separation of the impnre cinder from the metal, and in tills 
manner puri fy the Iron or steel. This metho d consists In drawing off and 
removing from the fire or furnace the Imp ure cinder arising from the ore or 
p ig Iron as fast.  or nearly as fast, as It Is made, aud supplying Its place (by 
the use of a fiux) with a pure c I nder. If the Impure cinder arising from 
the ore or pig Iron should be thick, and not liqnld enough to separate thor. 
oughly from the metal (as Is otten the case with cinder arising from ores or 
pig Iron containing s!llca) , enough fiux Is added to It to make It liquid, so It 
wl1l separa telfrolll,thelmetal ,when It Is drawn off, and its place supplied with 
a pure cinder by adding more fiux , and in this manner the Impurities are 
separated from the Iron or steel.  LIme, filnt, spar, or leau hematite or 
specular ore , or any other substance that w!ll produce a liquid cinder free 
from Impurltiesls used as a fiux, depending somewhat npon the charac
>tar of the ore or pig Iroa employed. 

Improved Talr Fastener. 
Johu M. Goodridge, Norfolk, Va .-The improvement consists In the man· 

ner of att�chlng a hook to the card or label by means of a cross bar. The 
hook Is made of tlat sbeet metal, and Its upper part is In the form of the 
letter T roversed. 'I'he cross of the T is attached to the card. At the end 
of the vertical part· \s  a double barb, which securely holds the hook !e place 
when It Is once attached .  

Improved Chnrn. 
Joseph L .  Britt and Troy R. Britt, of Raleigh , N. C.-ThiS Invention con· 

slsts of a peculiar and simple arrangement of supp orts for lohe dashers an d 
operating mecllanlsm, the said supports ale mounted on the churn top , so 
that the dasher and driving gear are all remo ved when the cover Is taken 
off, to afford unObstructed &CCe8S to the cb urn case . 

Improved Edge.Protectinlr Welt for Boots and ShoeS. 
John Green, Brooklyn, assiguor t o  himself and Joseph Bach, New York 

atty.-This Invention Is a welt for the protcctlon of the shoe upper, formed 
of a long narrow strip of leather or other material rabbeted on the upper 
side to receive the upper, and bent or molded to conform t o  the shape or 
outline of. the sole.  

Improved Belt Clamp. 
Eleazer Ainsworth, Wllmlngton, Del .-EaCh clamp conSists of a lower · 

hase piece and a top piece, which are connected by suitable thumb screws. 
Both pieces are grooved at their Inner Sides, taking hold of the helt·lIke 
Jaws t o  prevent Its sUpping. The top piece Is rounded off at one Side and 
straight at the other, so that it may be 6wung open on one screw, and 
be quickly attached to the belt. The hole for the other tbumb screw In 
same piece Is slotted for opening and closing the same 9n the belt. The 
ends of under piece are provided With recesses, and at their outer edges at 
the off· side of the belt ends with lugs . Rods extend longitudinally in reo 
cesses and connect the clamps ,  havfng right and left hand serew threads, 
with nuts working thereon. A ratchet I s  placed centrally on the rods for 
turning the same . After the clamp. are applied, the rods connect them, a s  
t h e  lugs serve to retain t h e  n u t s  in fi x e d  position. E a c h  turn of t h e  ratch· 
et produces then the gradnal approach of clamps, and, consequently, the 
t1ght�nlng of the belt for lacing, etc. 

Improved Refrigerator. 
W1lliam M. Baker, Fortvill e,  Ind . -This Invention relates to certain 1m· 

provements upon the refrigerators patented by the same Inventor Decem. 
ber 21 , 1872, and May 6, 1873 : aud conslsts mainly In pr<>vidlng, by a compact 
arrangement of the Ice chamber, In combination with the cold water and 
air chambers, a larger space for the provision chambers, and a complete 
and uniform ventilation of, the same . 

Improved Copy Holder. 
Walter R. Carter, Brooklyn, N. Y • .,..Tnls Invention consists of a couple of 

long thin barB, supported horizontally side by side In a stand of auy sultable 
kind aud ma terial for  holdmg written or printed papers to be copied be. 
tween them, to expose the line direct!, above the edge of one of the bars 
which serves as a guide to the copylst, .  the paper being drawn up, as each 
Une is copied, to expose the next. 

Improved Refdlrerator and Cooler. • 

Canada D. Hicks, Bowling Green, OIlIo .-Thls invention consists in an 
outer box provided with doors In front. and at each end of Its top, ana Is 
lined with gal vanized Iron. In the middle part of the case is placed a box 
also made of galvanIzed iron, and which Is so supported as to leave a space 
between It an� the lining upon Its top , bo ttom, back, and side s. The Inner 
box Is designed to receive things to b e  cooled or preserved. In the spaces 
at the ends of the outer box are placed vessels t o  receive l!quids t o be 
cooled, and whiCh are made of suc� a shape and size as to leave spaces be.  
t ween them and the llnlug and the box for Ice. Pip es lead into the vessels 
through the bottom of the case, and are deSigned to extend to the casks or 
other receptacles in which the beer or other liquid Is  kept, so that the said 
liquid may be forced Into the said vessels by lorce pumps. 

Improved Picket Fence. 
Robert H . · McGinty, Moulton, Texas.-Thls fence Is composed of two 

kinds of posts . Those forming tbe greater num.ber rest Upon the ground. 
The others �re arranged at Intervals, aud are lonlrllr than the posts first 
mentlolled.  The dlstmgnlshlng fea tures of the 1ence are the zigzag base 
alld straight t o p .  The posts (both long and short) are arr!lllged lil l'anels 
wltlch bra.ce alternately In each direction, bnt the tops of some of the posts 
are brought to a Une of wire. The wires are bouud together betweeu the 
posts by links which are so applied tha t  the wires are drawn tightly against 
the sides of the posts,  thus binding all of them together, and renderlug the 
fence strong and s abs tantlal. A fen c e  i� thus made of short timber of the 
most durable kind, one well calculated to resIst tbe currents of water as 
well as wind. 

Improved Cosmetic Bottle. 
Mary H. Huntington, Watertown, N. Y.-Thls invention consists of a cup 

on the top of the bo ttle or on the stopper, so arranged that some of the con. 
tents of the bo ttle will fiow Into It when the bottle is laid on one side, and 
b e held conveni ently to be taken up by a sponge, brush , or o ther article for 
use, and the remainder will fiow back Into the bottle again when It is placed 
upright. The object Is to avoid the use o f  a separate cup And the waste 
attending It,  as In the present mode of using cosmetics . 

Improved Reel for Harvesters. 
John Werner, Jr., Prairie D u  Sac, Wis.-The journald of the reel revolve 

In bearings, which slide upon bars In w\lich several holes are formed to reo 
celve pins or Dolts, so that the bearings may be moved to adjust the reel 
forward and back. To the b arB also are pivoted the upper ends of connect. 
Ing rods , the lower ends of which are pivoted to the outer arms of bent 
levers, which are pivoted at their angles,  and !u a reversed pOSition, with 
respect to each other, to a bar of the frame. To tile Inner arms of the bent 
levers are pivoted the ends of" another connectll1g rod. By this arrallge· 
meat the two bars will be made to move e:x;actly tOll'pther, so that the reel 
will always be raised aDd lowered sQ.uarely. The reel may also be  raised 
.and lowered by operating a sUltablo lever IU1l1 l1ell1 .eelllelf 1ll. IIIf POIItiOIl 
iDto wWeh 1t 'IIIa.1 be all;l1ate.l1. 

Jtitutifit �tU"itJu. 
Improved Bolt and Rod Cutter. 

Lewis H. Smith, Stryker, D.-This invention consists of a main cutter or 
lever or bar, to which ts attached an eccentric lever, which bears on the 
revolving wheel o f  a sliding cutter acting on the bolt. or rods. The open· 
!eg of the cutters is produced by the actiou o f  the eccentric lever on a 
curved lever haVing Its fulcrum on the main cutter piece, and act!eg also 
on the sliding cutter. 

Improved Car Coupling. 
Oscar Taylor, Grand Rapids , WIs.-The bumper head Is made In two p arts, 

upper and lower, divided horizontally and In the direction of their length. 
The upper part near Its lnuer end has Ii rounded projection which fits and 
is pivoted In a corresponding recess In the lower part. At . the forward 
end of both parts are shoulders. Between these enters the c@upling bar, 
the end of which has correspondIng projections which engage with salt! 
shoulders. To the Inclined Inner surface of the lower part Is attached a 
spring which Is held down against saId Inclined surface by projectIons of 
the upper part, an 1 whIch, when said upper part Is rai sed in uncoupling tbe 
cars,  raises the shoulder of the coupling bar. The upper part is rai sed to 
unc9uple the cars by a cord attached to Its  forward end,  and whIch leads 
up ·to the platform or top of the car, or to b oth places.  

Improved Scalrold Pole Clamp. 
Henry Haering and Herman Alles , New York clty.-For fastening the 

horizontal poles to the vertical poles of scaffolds, It is proposed to have a 
s!lort lever pivo ted at the middle In a yoke next to its bottom e;ad, so tha t 
the lower end, which Is curved to fit the side of a round pole, w!l1 emorace 
a horizontal pole and press it tight against the side of the vertical pole.  
The yoke embraces the vertical pole and Is powerfully drawn agam , ', it by 
an eccentric lever pivoted In the bars  at the op en end on the ,Ide of the 
vertical pole opposite the lever. By this means the upper end of the 
lever Is  forced against the vertical pole above the yoke, so that p Oints 
upon said extremity, as well as upon the l .. c e  of the eccentric lever, will 
be d.lven Into the pole and prevent the clamp from Slipping down. 'l' j e  
eccentric lever is fastened with a binding chain pressed aronnd the po.e 
and attached to it .  The lever, which clamps the horizontal pole, ls detach. 
ably connected to the yoke, so that. the yoke and the eccentric lever may be 
used without the clamping lev,l for a splice clamp for clamping two poles 
together lengthWise, accord! • ; to a method heretofore patented by same 
Inventors . 

Impro oed Pmno Action. 
Frederlok L. Trayser, Mays ville, Ky.-This Invention consists of a com· 

blned repeating and back check attachmeu t to the French grand action, by 
which it is deSign ed to render. sald action equal to the most perfect repeat· 
Ing action. The attachment consists of a notched arm on the hammer rod 
aud an adjustable headed screw on the jack , 80 cOl)trlved that, as the ham· 
mer drops from the string, it Is  caught by the head of the screw in the n otch 
of the arm and held In check about a quarter of an Inch from the string, to 
allow It to vibrate. The rebound I. prevented by the heel of the arm below 
tb e n otch bearing against the head of the rod.  The arrangement of the 
jack, hammer butt,  notched arm, and adjnstlng rod Is such that,  after the 
hammer Is caught this way, the key being allowed to rise slowly, the jack 
will agl>in tall Into Its notch as soon as the key has risen an eighth of an 
Inch, so that a repetition can be made at any rise of the key above that 
amount . 

Improved Children'. Carriall'e. 
John G. Kamphaus , Pittsburgh , Pa.-Thl. invention relates to the con 

struction of carriages for ch!ldren ; and consists in the mode of connecting 
the axle with the bolster, by means of which concussion and jolting are 
avoided. 

Invention. Patented In England by A.Dl.erlcans. 

[Compiled from the Commissioners of Patents' Journal.) 
From October 14 to October 27, 1878, InclUSive. 

BESSEMER CONVERTER.-J. E .  Sherman (of Bucksport, Me.) , Norbiton,Eng. 
BOOT TAOKs . -L. R .  Blake, Brooklyn , N. Y. 
DRIVING BOOT TACKS .-L. R. Blake, Bro oklyn, N. Y. 
FBICTION BEARING.-T. A. Weston, Ridge wood, N. J. 

IBON MANUFAOTUBE .-J. E. Sherman (of Bncksport, Me.), Norblton , Eng. 
LIFT AND FOBCE Pu14P.- W. D. Baxter, New York city. 
LOCK WASHICB.-K. H. Loomis (of New York city) , London, England. 
LooM .-G. Merrill, New York c�ty. 
PASSENGEIC RlCorsTER.-J. T. Parlour (of Brooklyn, N. Y . ) ,  London, Eng. 
RAISING MAOmNEBY.-T. A. Weston, Ridgewood, N, J. 

ROTABY ENGINE.-J. B. Benuett, Brooklyn, N. Y. 

Value of Patents, 
AND HOW T O  O.BTAIN THEM. 

Practical Hints to Invontors. 
� �l ROBABLY no Investment of a small sum of money brings a 

.loti greater return than the expense Incurred In obtaining a patent 
, ,Pf'1') even when the Invention Is but a small one. Larger Inventions , 

r.s are found to pay correspondlugly well. The names of Blanchard, 
\ � 1II0rse,  Bigelow, Colt, Ericsson, Howe, McCormick, Hoe ,  and 

I o thers, who have amassed Immense fortunes from their Inven· 

I tious, are well known . And there are thousands of others who 

� have realized large sums from their patents. 

, � More than FIFTY THOUSAND Inventor s have availed themselves 
. ..  of the servloes o f  MUNlf & Co. during the T WENTY·SIX years 

they have acted as solicitors and Publishers of the SOlEliTIFIO AMBBICAN 

They stand at the head In this class of b u sIness ; B D d  their large corps 
of assistants , mostly selected from the ranks of tbe Patent OlHce : men ca 
pable of rendering the hest service to the Inventor, frem the experience 
practically o b tained whl!e examiners In the Patent OlHce : enables MulIN & 
Co. to do everything appertaining to patents B;ETTEB and OHEAl'EB than 
any o ther reliable agency. 

HOW T0cJJ This Is the closing inquiry In . � . . - nearl y every letter ,d.scrlblng 

o H T A I N "iI. s ome invention which comes 
to this olHe e .  Apo8itive an· 

swer can only be had by presenting a complete application for a patent to 
the Commlssloller of Patents .  An application consists Of a Model, Draw· 
lng, Petition , Oath, and full Sp ecification . Various official rules and for. 
malities must also be observed. The efforts of the Inventor to do all this 
business himself are generally without success . After grea t perplexity and 
delay, he Is usually glad to seek the aid of persons experien ced In patent 
business, and have all the work done over again . The best plan Is  to solici t 
proper advice at the beginning . If the parties consulted are honorable men, 
the Inventor may safely confide his Ideas to them, they w!ll advise whether 
the Improvement is probably patentable, and w!ll give him all the directions 
needful to protect his rights. 

How Can I Best Secure Dl.Y Invention ., 
ThiS Is an Inquiry which one Inventor naturally asks another, who has had 

some experience III obtaining patents. Bls answer generally Is as follow&
and correct : 

Construct a neat model, not over a foot In any dimension-smaller If po •• 
sible-lind send by eltpress, prepaid, addressed to MUN·N & Co. ,87 Park !low 
New York, together with a description of its operation and merits . On reo 
celpt thereof, they w!ll examine the illvent!oll carefully, and advise you as 
'" lH p,'eIlWollll1tl. fr.eo ot ChllriO. OriJf you.have AQt tUlle, Qr tile me&AM 

at hand, to construct a model, make &. good a pen and Ink sketch of th e 
Improvement as possible and send tv mail. An answer as to the prospect 
of a lIatent wlll be received, usually, by return of mail. It Is sometIm e s  
best to nave a search madr at the Patent Office. Such a measure otten saves 
tbe cost of an apl·1Icatlon for a naten t.  

Preliminary Examination. 
In order to have such search, maKe ou, a Wrltten deSCription of the tnven 

tlon, I n  your own words, aud a penCil, o r  pen and Ink, sket-ch. Send thes. · 
with the fae of $5, by mall, addre.� ,d to MUNN & Co.,  81 Park Row, and In 
due t ime you will receive an acknowledgmeut thereof, foll owed by a wri t .  
ten report I n  regard to the patentab!llty of your Improvement. This special 
search Is made with great care, among the models an1 patents at Wash!eg. 
ton, to aseerta!e whether the iclnrovemcnt presented I. patentable. 

Rej ected Cases. 
Rejected cases, or defective papers, remodeled for parties who have made 

appl1cattons for themselves, or through other agents. Terms moderate 
Address M UNN & Co., stating particulars. 

To Make an A.ppllcatlon f'or a Patent. 
The appl1caut for a patent should furnish a model of hIS lllventfon If SUI. 

cepttble of one, although somet1me. it may be d�spensed with ; Ot if the In· 

vention be � chemical production, he must fur nish samples of the mgredi· 
ents of which his composition consists. These should be securely packe d ,  
the Inventor's name marked un them, a n d  sent b y  express, prepaid. Small 
modelS, from a distance, can often be sent cheaper by mall. The safest 
way to remit money Is by a draft, or pos' al order, on New York, payable to 
the order of MUNlf & Co. Persons who live In remote parts of the couu try 
can usually purchase drafts from their merchants on th.elr New � ork cor
respond�nts. 

Caveat •• 
Persons desiring to IDe a caveat can have the papers prepared In the short 

est time , by sending .. sketch and descri ption of the Invention. The Govern ·  
ment fee f o r  a caveat i s  $10. A pamphlet ot advice regarding applications 
for patents and caveats Is furnished gratis, on application by maH. Address 
MUNN & Co., 81 Park Row, New York. 

Rel.sues. 
A reissue is  granted to the original patentee, his heirs, or the assignees of 

the entire !eterest, when, by reason of an InsulHcient or defect!�e specifica . 
tlon. the. orlg!cal patent Is Invalid, provided the error has arisen from inad. 
vertence, aCCident, or mistake, without any fraudulent or deceptive !eten ' 
tlon. 

A patentee may, at his option, have In his reissue a separate patent for 
each distinct part of the Invention comprehended In his original application 
by paylng the required fee !e each case, and complyi!lg with the other reo 
qUirements of the law, as In orig!cal applications. Address MUNlf & Co . 
87 Park Row, for full particulars, 

Design Patents. 
Foreign designers and manufacturers, who send goods to this country 

may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods In this mar!ret. 

A patent for a design may be granted to any person, whe ther citizen or 
alien, for any new and Original design for a manufacture. bust, statue, alto 
rell evo, or bas relief ; any new and Original design for the prlnt!eg of wool. 
en, sUk, cotton, or other fabrics ; any new and original impression, orna
ment, pattern, print, or picture, to be printed, painted, east, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners. For 
full particulars send for pamphlet to MUNN & Co. , 81 Park RoW, New York . 

Foreign Patents. 
The population of Great Britain Is 31,000,000 ; of France, 81,OOo,OOO ; Bd. 

glum, 5,000;000 ; Austrla , 36,000,00) : PrusSia, 40,000,000 ; and Russia, 70.000,000. 
Patents may be secured by American citizens in all of these couutrles . 
Now Is the time, whHe business Is dull at home, to take advantllge cf these 
!elmense foreign fields. Mechanical improvements of all kinds are always 
In demand !e 1<]urope. There w!ll never be " bet;.", time than the present 
to take patents abroad. We have reliable buslne.ss cGnnections with the 
principal capitals of Europe. A large shard of all the patents secured In 
foreign countries by Americans are obtained through our Agency. Addre •• 
MUNN & Co., 87 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 

ValUe of' Extended Patent •• 
Did patentees realize the fact that.. their tiventlons are likely to be mor e  

productive of profit during the seveil ,ears o f  extension than the first full 
term for which their patents were gralRed, we think more would avail them. 
sPolves of the extension privilege. Patents granted prior to 1861 may be ex. 
tended for seven years, for the benefit of the Illventor, or of his helrs iu case 
of tho decease of the former, by due application to tIie Patent OlHce, nlnety 
days before the termination of the plltel!t. The extended time Inures to 
the benefit of the inventor, the assignee. ullder the first term having uo 
rights uuder the extenSion, except by special agreemlJnt. The Government 
fee for an extension Is $tOO, anil It Is necessary that good prof.sslonal service 
b. obtained to conooct the business before the Patent Office. Full informa 
tlon as to extensions may be had by addresstng MUNN &. Co., 81 Park Row 

TradeDl.ark •• 
Any person or I\rm domiciled In the United States, or any firm or corpora. 

tlon residing lu any foreign country where siclllar privileges are extended 
to citlz�us of the United States, may register their designs and obtain pro . 
tection. This Is very important to manufacturers in this eountry, and equal · 
Iy so to foreigners. For full particulars address MUNlf & Co., 81 Park Row , 
New York. 

Canadian Patents. 
On the first of September, 1872, the new patent law of Canada went Into 

force, and patents are now granted to citizens of the Uulted States on the 
Bame favorable terms as to citizens of the Dom!eion. 

In order to apply for a patent !e Canada, the applicant must furnIsh a 
model, specification and duplicate drawings, substantially the same as in 
apply!cg for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $00) .  
The five and ten year patents may b e  e"tended t o  the term of fifteen years . 
The formalities for extension are sImple and not expenSive. 

American !eventlons, even II already patented In this country, can be 
patented In Canada provided the American patent Is not more than One year 

old. 
. 

All persons who desire to take out patents In Canada are requested to 
communIcate with MUNN & Co., 37 Park Row, N. Y., who will give proDlp� 
attention to the bus!eess and furnish full Instruction. 

Copies of' Pat en's. 
Persons deSiring any patent Issued from 1836 to November 26, 1867, can b e  

supplied with olHclal copies a t  a reasonable cost, the price depenClng Upon 
the extent of drawings aud length 01 sp ecl �catl on . 

Any patent Issued since November :n, lS6 1, at which time the Patent OlHce 
commenced printing the draw!egs and speCifications, may be had by remit. 
t!eg to this olHce $1. 

A copy of the claims of any patent Ismed since 1886 w!ll be furnished 
for $1. 

When orderlUg copies, please to remit lor the same as above, and state 
name of patentee, title of invention, and date of patent. Address MUNN 
& Co., Patent Sollclt,.rs, 37 Park Row. New York city. 

Mum. & Co. will be happy to see Inventors In person, at tbelr Office, or to 
advise them by letter. In all cases, they may expect an IwneJJt op inion. FOJ 
such consultations, opinions, and adviCe, no charge i8 made. Write plainly 
do not use penCil, Lor pale ink ; be brIef . 

All business comljHtted to our care, and all consultations are kept Boore! 
and gtrlctl1/ contldmiUal. 

In all matters perta!e!eg to patents,  such as conduct!eg !eterference. 
procuring extensions; drawing /lsslgnmonts, examinations Into the validity 
of patents, etc., special care and attention Is given. For Information, aud 
for pamphlets ot Instruetioli and advice 

Address MUNN k C O . ,  
l'lrnLlSHERS SCIENTIFIC AMERICAN, 

ST Park Row, New " ork, 
OFFICE IN WJ\.SlilNGl'ON-Col'II,er oeM nd �'Ia .treetl, opPotSte 

1'1IrWIIt Otllco. 

© 1873 SCIENTIFIC AMERICAN, INC
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I'I!. Char". fDr Insert!on under tht8 head '8 $1 a ,LIne. 

Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fire Proof and ElastiC and very Cheap. 
Send for CirCUlar of Prices and Certificates. Now York 
City Oil C o . , 116 Maiden Lane, New York, Sale Agent s .  

Wanted-Second handed photographic out
fit in exchange for building lot. Address Box 227, Eliza
beth, N.  J. 

'rhe eheapest and incomparably best Steam 
Pipe Covering .  Am. NOJaconductor Co. ,Providence, R.I. 

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

'Wanted-A purchaser for the best Self
Ruking Attachment for Reaper in the country. G. W. 
Bigelow, Springfiel d ,  Ohio . 

Engineering and Scientific Books. Cata
logues mailed free. E . &  F . N . Spon, 446 Broome St., N.Y. 

Wanted-To manufacture, under contract, 
heavy Machinery, Steam Engtnes, Or'e Crushers , &c.,  &c.  
Address Herrman & Herchelrode M'f'g Co. ,  Daytoll,Ohio . 

Stationary and Portable Steam Engines and 
.Bollers. Send for Circular. Clute Brothers &; Co.,  Scbe
. nectady, K. Y. 

For Bol t Forging Machines, and Holding 
'Vises to upset by hand. J. R. Abbe, Manchester, N.H. 

Small Tuols and Gear Wheels for Models. 
:Llst free. Goodnow & Wigh tman,23 Cornhl11 , Boston,Ms. 

Wanted-Set of Patterns for a Model Loco
'motive Engine ; also , se t for a Stationary Engine . Small 
:gize.  GO'ldno w & WIghtman , 23 Cornhill ,  Bosto D ,  Mass. 

Brb ss Gear Whee s, for models, &c , made to 
'order, by D .  Gilbert & Son, 212 Cbester St., Pbila. , Pa. 

Notice of Rel11oval--The American Photo 
'Relief Printing Co. (Woodbury Proces' l have removed 
't o No , 621 North 24tb Street, Philadelphia. to whlcb No.  
n:>kaAe address 311  orders,  &0.  1 .  Carbutt, Manager. 

Superior to all others-Limet & Co.'s French 
Files. Th.,y are cheaper than English file. .  1 hey are 
h2,avier, bfitter fl nishpd, and better t empered. Send for 
"rice· l i st .  Homer Foot & Co., Sole Agents, 20 Platt 
Street, New Y ork. 

Metal Patterns, Models, and Dies for cutting 
metal of �l ny kind, mide t o  order. Hendey Brothers, 
"\Vo J cotvllle, Conn . 

Millstone Dressing Diamond Machines
Simple, eftect1ve, economical and d urable, giving uni 
versal satisfaction. J.  Dickinson, 64 Nassau St. , N. Y. 

E'or Sale-Stcond hand Planer, nearly new. 
Planes 4 ft.x2 f t . x19 Incbes. Enquire at V. Frisbie & Co . •  
New Haven ,  Conn. 

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

Bro wn's Coalyard Quarry & Contractors' Ap
parb,tuB for Iloistiug Qnd conveymg materls.l by iron ett OIl . 
W.D. iI.ndrews & I<ro. -114 Water st. N .  Y • .  

Nobody will buy the metal Truss with its 
pit i l e � s  Iron Finger . T�le New Elastic Truss, 683 Broad
way , New York, holds the rupture easy till cured. Pres
sure all around the body' 

English Roof Paint, all mixed in oil ready 
for use, 50c. a gallon , 116 Maiden Lane,  N ew York. 

Patent Petroleum Linseed Oil works in all 
p aints as Boiled Linseed Oil. Price o'Oly 50cts. a gallon, 
116 Malden Lane, New York . 

Buy Gear's Improved Balanced Jig Saw, 
Boston, Mass. 

Patent Chemical Metallic Paint-All ' shades 
ground in oil, and all mixed ready for use . Put up in 
cans, barrels, and half barrels. Price, 50c.,  $1, and $1 . 50 
per gal . Send for card of colors. New York City Oil 
Company , Sole Agents, 116 Maiden Lane , New York. 

Belting-Best Philadelphia Oak Tanned. 
o. W. Arny, 301 and 303 Cherry Street, l'hiiadelphia, Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures,very accurate. T.Shaw,913 Ridge av.,PhH. 

For patent Electric Watch-clocks, address 
Jerome Redding & Co.  30 Hanover Street , Boston,Mass . 

Mining, Wrecking. Pumping, Drainage, or 
[ttlgating Machinery, tor sale or rent. �e6 advertisement, 
A.ndrew's Patent, inside page. 

Buy Steam Engines and Boilers of Gear, 
Boston, Mass, 

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

For Solid Emery Wheels and Machinery, 
send to the Union Stone C o . ,  Boston, Mass. f for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J 
For best Presses, Dies and Fruit Can Tools 

Bliss & Williams. cor. of Plymoutb & Jay.Brooklyn,N.Y. 
Five different sizes of Gatling Guns are now 

manllfactured at Colt's Armory. Hartford. Conn. The 
arger sizes ha.ve a rahge of over two miles. These arms 

are indispensable in modern warfare. 
Tool Chests, with best tools only. Send for 

circular. J. T. Pratt & Co. ,  53 Fulton St . ,  New York . 
Hydraulic Presses and Jacks, new and sec

ond hand. E.  Lyon, 470 Grand Street, New York. 
For Solid Wrought-iron tieame, etc., see ad· 

vertisement. AddresBUnlon Iron Mms. Plttsburgh. P .... 
or llthograph, etc. 

Damper Regulators and Gage Cocks-For 
tbe best. addres' MurrIll & Keizer, Baltimore, Md. 

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

addresil'Mllo,  Peck & Co ..  New Haven. Conn.. 
Root's 'Wrought Iron Sectional Safetv Boiler. 

l,OJO i n  use. Address Root Steam Engine Co. 2d Avenue 
and 28tb Street, New Y ork. 

At American Institute and Chicago Exposi
tlon-BouIt's Unrivaled Paneling, Variety Molding and 
D ovetalling Machine. Manufact ured by Battie Creek 
Machinery Company, Batlle Creek, Mich. 

Drawings,Models.Machines-All kinds made 
to order. Towle & Unll'" Mf'g Co., dO Cortlandt St ..  N.Y. 

2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 
Workman's Hand Book-IndispensabJe to 

all e"gaged In Manufacturing pursuit,. ] or Cabinet 
Makers, Upholsterers, Undertakers, Picture Frame 
Make :s, Fini hers, & c", it contains important iII forma
tlon . and new ft celpis of great value. Price $1.50. Malled 
to any aridress by U, Abel. Cbeboygan, Micll. 

J. V\". C. asks : If a cone is 2 feet in diam
eter at the base, and SO feet high , and a line i5 fastened 
a t  the top an'd then wound arouud the cone at every two 
feet perpendiclllar b igbt, until It reaclles tbe bottom, 
wha t Is the lengtb of the line? 

1titutifit 
M. W. asks : If two stakes of equal hight 

stand 80 feet apart In a horizontal plaae , wbat will be 
the dip or sag of a chain or cord connecting their tops, 
tbe Gord being lOO feet long ? Wbat is tbe nature of tbe 
curve ? Is it elliptic or parabolic ? 

R. R. asks : How can I restore the color of 
leather and clotb backs of books ? Tbey have suffered 
from tbe sun and from dust . 

W. C. A. asks : How is the silvering pre
pared and applied In making glass reflectors ;' 

O. says : Astronomers tell us that tlie plan
et Neptune is 40,000 or 50,OuO miles in diameter, and c an
not be seen with tbe naked eye . Wonld It be reasona·  
ble  to suppose that all  the stars that we do see (outside 
tbe orbit of Neptune) are over that magnitnde ? 

T, F. de S. says : A friend says that if one 
takes a gun, and shoots stralgbt up (no wind blowing) . 
that the ball wlll not come down at tbe pOint whence It 
was discharged from the gun, but that tbe motion of tbe 
earth will move the gun from tbe ball . He says that one 
would have to bold the gun at an angle to correspond 
with the motion o f tbe earth to let tbe ball come down 
a t  the spot whence it started. Is this so ? 

P. S. A. asks : How do lapidaries cut, grind 
and p olish ametbyst and otber quartz and bard stones ? 
Answer : The rough stones are first cut to a plane sur
face by means of a slitting mill . This consists of a thin 
circular piece of iron like a circular saw, without teeth , 
ho wever, ,be perlpbery of which is covered witb dla· 
mond dust. It Is made to revolve rapidly. and tbe stone 
applied to its edge . Tbe stone is then taken to tbe 
ro ughing mill where the surface Is  prepared for p oltsh
ing. The rough!ng min consists of a revolving leaden 
disk covered witb emery. This gives a smootb surface 

to the stone. wblch I s  las tly poli shed at tbe polish ing 
mill . The polishing mill is a revolving leaden disk kept 
covered with rottenstone and water. 

E. R. G. asks : Can you give me directions 
for getting tbe bevels for a miter box to saw tbe lower 
end of  a rake or rafter m olding ? Answer : A � we un
derstand your question , you wish to :t1nd the hevels, A C  
and B D ,  o f  the ends o f  a rafter, A B  C D , set at  any pitcb. 
Dra w a triangl e ,  A B E, making A B rtpresent tbe IncU
nation of a rafter. C onstruct a miter box In the usual 
manner. Draw a s quare line, K L J across tne top of the 
b ')x. On the Side, B E ,  of the triangle,  lay o ff a dlstance,  
BF. equal to K L, the extreme width of the box. Draw 
GF, perpendicular to B E , and note the pOint. G , in wbicb 
I t  cuts the side. A B. of the triangle. From tbe polnt, L, 
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In tbe mlter box, lay off on the outer edge a distance, L M, 
equal to G F. From the point, K, on the o t h c :  outer 
edge,draw a, 11ne connecting K and M. This gives, t he bevel 
for .A C ,  the Jower end of the rafter. To find the bevel 
for, B D, draw another square line,  N O, across the miter 
box. and lay Oil, on the side A E of the triangle, a dis
tance, AI, equal to KL or NO. the width of tbe miter box. 
From I draw I H perpendicular to A E ;  and fro m 0 ,  lay 
off a distance, 0 P, eqnal to I H .  Tben N P represents 
the bevel at wbich tbe upper end of the r after is to be 
cut. These constructions are based on the principle that 
the angles of the miter box ale tbe complements of tbe 
angles B A E and A B E .  

S. Y. O. asks : 1 .  Is i t  a fact that the ani
mal body. especially tbat of man , Is heavier when 
asleep than when a wake ? In other words. is there a 
power to counteract gravitation in the living human 
body ? 2.  Is it an eslablished fact that tables are moved 
by the mere act of the will by so· called mediums ? An
swers : 1. We think not.  2. N o .  

E. H. F. says : If I take a piece of plate 
looking glass and cut a fine Une through tbe amalgam 
coating on the back, and then set this glass firmly on and 
perpendicular to the surface of a plane table, so  that the 
line on tbe glass WIll be truly perpendicular to tbe table , 
and (turning the face of the glas s northward, at the time 
of the transit of AlIoth.and standing: in front of tbe glass) 
adjust tbe table and glass so that tbe line on the glass  
sb all bisect both tbe north star and Allotb, will a Une 
drawn truly perpendicular to tbe plane of the glass, 
across the plane table, be a true meridian line, making 
allowance of 17 minutes after tbe transit to bisect tbe 
n ortb star by the Une ? Or, in other words. wonld tbe 
star, the eye, and tbe line on the glass be  all in the same 
vertical plane at snch time ? Could the star, RR seen in 
tbe glass, be bisected by the line on tbe glass without 
bringing the eye into a plane perpendicular t o  tbat of 
tbe giass ? If not,  tben by re <ersing the glass, witb the 
table thns fixed with reference to the north star, could 
a sho,dow of the sun be bisected by the line on the glass. 
as seen by the eye, a t  any other time than when the sun 
Is on tbe meridian of tt,e plane ? The reflection of the 
eye , as well as the star, in the glass, mUBt-be bisected by 
the line on the gla.s,at tbe time of the transi t .  Answer : 
To ensure. with the a rrangement you propose, the line 
drawn on tbe plane table being In the same vertical 
plane with tbe line of Sight, It would be necessary to 
haVE two pieces of glass, and Sight tbrough both to the 
north star.  We think there are better plans tban tbis in 
u?e at present . • 

F. T, T. says : The feed ' pipe of a heater 
from tank enters the top. Tbe pipe leadmg to torce 
pvmp Is 1 8  Inc:!es frum bo ttom of beater. The glass 
water gage or tube Is attacbed so that center of pipe 10 
level with center of glass, that Is. 6 incbes above and 6 
Inches below the center of pip e .  Pipe is 1?£ inches di· 
ameter. On starting engine after a f e w  hours' stoppage , 
the water always leaves the glass tube, the ] o wer end of 
which is 4 Inches belOW tbe lower edge of feed pipe. In 
tbe course of 15 minutes all comes right again.  Can you 
explaIn .the reason ? Answer : It may occur from the 
formatlou of a vacuum in tbe heater. when tbe engine 
is not running. 

E. C. H,'s calculations as to the r0tundity 
of the earth per mile are correct : bnt be misunderstands 
the word rotundity in this connectl 0 n .  Tbe question 
Is : If a straight line tangential to the curve leaves the 
earth's surface at  a particular p oint, how far will the 
earth's surface be from a pOint In the line one mile dis_ 
tant from tbe starting place ? Answer : Eight inches. 

G. W. C. should consult Auchincloss on 
" Link and Va]ve Motions." See our advertising pages 
for booksellers ' addresses. 

P. asks : How can I preserve leaves ? An
swer : Press them between pieces of blotting paper. 
with a heavy welgbt. until all the juices are dried Ui>. 

G. W. F. asks : 1. Is spherical gearing ill us
trated In the Science Record for 1373 ? 2 .  Wby is the 
pipe tbat connects to a steam gage bent Into an S iorm ? 
Auwers : 1.  Yes. 2. So as to retain water in tbe pipe . 

H. F. B. asks : What is the value of the 
sklvlngs of sole leatber as a fertlllzer ? The flesh part 
of tbe skin is steamed until it becomes a pulp, and then 
is dried and ground. Is the liquor valuable als o ?  2. 
Can bonos be made soft so that they will crumble easily 
by steam pressure ? If so, are they worth less or more, 
wben ground, 8S a fertilizer ? Answers : 1 .  We mnst ask 
some of our farmer readers to answer tbls question.  2 . 
Ground bones are generally considered the best. 

J. E.  H. sends the following solution of 
C. H. A.'s question. on page 187, of onr current volume : 

t ! 
7l _ _ -T�� ll --

Let hl ai, = y, represent 
any distance of the baJl 
from the axis b c. Then, 
from the laws of central 
forces. we shall have 
h' a' (=y) Is proportion 
al to the ceutrifugal force 
at a'. Let the curve a' c 
rcpresent the resultant of 
the centrifugal and grav
itating forces at all dis
tances from the aXIS be
tween zero and II-' aI, and 
let c h' be represented by 
ro, and draw 7c I indefi
nitely near and parallel 
to hl a' ; '

and draw I i 
L-____ --' __ -\;d perpendicular to h' aI. 

Tben will I i represent 
d ro and a' i' will represent d y. Now because ", may vary 
uniformly, d. '" is constant; and because the differentials of 
'" and y represent the components of the two forces at any 

point, . . . rim : dy : :  1 : y. . ' .  rim = '!J!, . . . . (1). In-y 
tegrating (1) we get : '" = IOIl.Y • • .  (2). As (2) is a well 
known equation and represents the N apierian system of log
arithms. and as the tangents to the required curve must be 
perpendicular to this curve, therefore the required curve is 
the evolute to the Napierian logarithmic curve. The equa
tion to this curve I have not investigated ; its tangent, how
ever. which is perpendicular to and limited by the result-

ant curve, is e +�)�. The question, as I understand it, Y 
may be definitely stated as follows : Suppose a ball to re
volve in a horizontal plane, at variable distances. about a 
vertical axiS, b c, making one revolution per second , and 
suppose the reSUltant of the force of gravity and the cen
trifugal force due the several distances from the axis to form 
a continuous curve from its greatest distance at d' to the 
axis at c :  Can another curve be drawn whose tangents 
shall be perpendicular to the resultant curve and which shall 
also be continuous between the greatest and least distance 
of the ball from the axis ? The answer to this latter ques
tion must be a negative ; for1 as I have shown in the solu� 
tion, tbe resultant curve will be the N apierian logarithmic 
curve, and hence the required curve will be its evolute. 

d 
I have determined the equation to the evolute, and find It 
to be:  u = loll. (iv ± l' -Vv'--=S) - tv' ± �v -VV2- 8 - ! . 
The evolnte may be constructed from this equation, and 
consists of the two branches of P and Pp as above. Answer : 
It is required to draw a curve, whose tangent shall be per
pendicular to the resultant of the centrifugal force and force 
of gravity at auy point, or whose normal shall coincide in 
directiou with this resultant. Suppose the problem to be 
solved, and that 0 C E is the required curve, its normal, 

r 

o 
B C, at any point, C, having tbe same direction as the re
sultant, C R, of the centrifugal force, C F. and the force of 
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B. F. asks : Why is it 1hat stTeet cars are 
not run by compreased air ? Could there not be enough 
air compressed in sheet iron vessels (say In tbe seats 
and a hollow or double floor) tv run a ,mall engine which 
would propel tbe car from station to st,tion ? To in
crease the effiCiency, the compressed air mfght be h eated 
In the cylinder of the engiue witb a .ult�ble lamp . 2. 
Could not gas be generated out of water by electricity, 
with a Bufficient force of expansion to run a small en
gine ? 3. As the Nicholson pavement is apt to rot soon,  
would it not be better to lay a fioor of boards . as In the 
Nicholson, tben a tbln layer of sand, and perbaps coal  
tar or cement, and on tbat basis (wblle the cement and 
sand or tar Is  yet soft)  put common paving stone ? An· 
swers : 1 .  We bave p ubllsbed accounts of the running of 
such cars. It is probably an expensive method. 2 .  Not 
economically. S.  Tbe Nicholson pavement ,  as generaUy 
laid. does not bave a good foundation . Were tbls at
tended to, and proper care used in the selection of the 
blocks, wooden pavements would be very durable . 

W. T. H. asks : How can I put quicksilver 
on glass. to make a looking gla os ? Answer : Plaee a sheet 
of tin fon. the size of the glass. upon a perfectly smooth 
solid marble top table, and carefully rub down all tbe 
wrinkles in the metal wll b  a brush, taking care not to 
break the foil . Then ponr over It a small portion of 
mercury. and rub it over tbe tin fall gently with .. clean 
piece of very soft woolen stuff. Then pour 011 as  much 
mercury as It will hold, plaCing a strip o f  cloth around 
the edges to prevent waste, and slide a p erfectly clean 
and dry sheet of glass over the surface of the liquid 
metal . beginning at one end and endlllg at the other. 
Some experience Is necessary III sliding the glass. to 
make a perfect mirror.  Af,erwards the glass Is vlaced 
under heavy weights, to remove superlluous mercury. 

O. M. says, in reply to the question of 
E. c. M . •  p .  250, as t') wbere a body sliding down the side 
of a bemlsphere wbose base is horizontal. will leave the 
side : I think It will not leave it at all : for after It s tart .. , 
there will be. as it were. two forces acting on It, tbe 
original moving force a coelera ted by the force of grav
Ity. acting In a l ine tangen tial to the spbere. and tbe 
force of gravity acting In a line perpendicular to the 
base. The ten dency would then be to move in the diag
onal of tbese two forces. wbich Iles witbin the base of 
tbe hemisphere ; bence It  would never leave the side. 
Ans wer : Wben the body i s  a t  Its st,artlng p Oint, tbe 
pr opelllng force Is applied tangentially. or in. a � orlzontal 
direction. Hence the resultant motion wfli be tbat due 
to moti l)n in a horizontal direction and vertically down
ward ; and this resultant may fall without tbe base of 
the hemlspbere. 

F. H. M. asks : Is there any metal , or com 
position of metals, or any other known substance, that 
wl1l break tbe attractive p ower of a magnet if placed 
between It and Its armature ? Answer : We thlllk not.  

C. W. C. asks : How can I plate polished 
steel witb nickel ? Ans wer : See page 266,  current vol. 
ume . Probably It will be cheaper and ]Lore satisfacto. 
ry for you to send tbe articles to an establisbment wbere 
they make a specialty of sucb bUSiness. 

F. W. W. asks : 1 .  Is there any known 
�bemlcal wbicb. 1f contained in an airtight cbamber. 
would make outlicient beat to boil water ? 2. Is there 
any known comb nation of chemicals which will bave 
tbe desired effect ? 3 Is there any known cbemlcal 
WblCh, If contlned In an airtlgbt vessel, will burn and 
make considerable vapor ? Answers : 1, 2. Yes .  Lime 
and watar. S. Yes. Gun powder. 

E. W. asks : How can I make Russian shee 
iron ? Answer : Russfan iron, s o  called, is not made in 
Rnssla exclusi vely, If indeed any tba t we use comes from 
tbat country. Very pure iron is nsed in the manufac
ture of tbese sheet s .  The glossy appearance Is produced 
by beating the sbeets, mOistening tbem witb a solution 
of wood ashes, and passing them through polisbed steel 
rollers. 

C. V. D. says : A vessel, 6 feet in diameter 
at the bottom and 5X feet at the top , I s 6 feet deep . How 
can I estimate the amount of outward pressure upon 
tbe hoop, of said vessel ? What Is  the least amount of 
common hoop iron that will resist the pressure; the ves
sel being flJled witb water, and where should the hoops 
be placed ? Answer : li tbe vessel is filled with water 
the pressure on t� e base is equal to tbe w eigbt of  a prtsm 
of water whose base is equal to  the base of the vessel, 
and wbose hlgbt is equal to the hlgbt of tbe vessel . The 
pressure on tbe sides of the vessel Is equal to the weigbt 
of a prism of water whose base 1s equal to the area. 
of surface pressed, and whose hight, is equal to the dis. 
tance of tbe ceater of gravity of the vessel below the 
snrface of tbe water. Kuowing tbe tensile strength of 
tbe hoops to be used. their sIze can readily be propor
tioned. 

L. S. asks : How can I get rust, caused by 
salt water, off flne steel instruments ? I cannot use 
emery, a ftle,  or anything o f  the sort.  Answer : If there 
are parts tbot you cannot reach with any rubbing Instru
ment, you probably cannot remove the rus t .  We have an 
idea how eyer, that you ca.l) succeed iil arranging a cloth 
or brusb so tbat yon can polish every part ; and in this 
case, yo u can clean the ' instruments with 011 and fine 
brick dnst. afterwards applying s"me poltsblng powder. 

D. L. S. asks : How can I remove deep 
scratches from a pianoforte C3:8e ? Answer : This fa 
work for an expert. and we bardly adVlse you to at
tempt it. The seratches, when very deep, are sometimes 
illled with a cement whlcb Is colored to matcb the wood, 
and then the whole is re-varnished. In ordinary cases, 
very flee sand paper is used . The wood then requires 
to be polisbed and varnished. 

A. T. asks : W hat book gives, in the most 
condensed form, the relative strength of metals RJild 
woods ? I al80 want books on tbe workings of the dif 
ferent trades, as text books for a class in mechanics',. 
Answer : We advise you to correspond with Professor 
R. H. Thurston, Professor of Mechanical Engineering in 
tbe Stevens InsUute of Technology, Hoboken . N. J .  

W e  are sure that h o  will b e  glad t o  give you tbe desired 
Information; while his experience and ability will make 
his reply of peculiar value.  

gravity, C G. Let w=weight of ball. m =mass of ball, Il= P P H k 1 Wh . • . as s : . at power is required acceleration due to gravity, -v=angular velocity, r=radius to  drive a 8ewing machine ? 2. To what pressnre can air 
of rotation at any point. ];'=centrifugal force, G = force of· �be convenIently �ompressed in a suitable receiver by tbe 

·t F m X v' air pump ? Answers : 1. From 550 to 1,00) foot p ounds gran y. =--,.-= 4m X ,,2 X r, since v =2" X " ; G = per minute, varying with diflerent machines.  2. The ln-
CG ventor of the Gillard Injector states tbat be has com W = m X Il; tangent of angle F C R '" CF = 4'" ;�f X r pressed air. by tbe use o f a  piston of bls own deSign .  to 

... more tban 1,000 atmosp ileres, or tlll it attained a press-
= -4 ,Il .'-rhe equation of the line B D is y = _ � ure of about 15,000 p ounds per square inch. 

Tr x r  4rr2 xr 
+ b. To find 0 B. make ", = 0, 0 B = b. To find A 0, W. L. C. says : We have occasion to use a 

large number of bard rnbber balls for tt:Stlllg castings 
make ro = ", A 0 = - 4�' + b. Hence subuormalof cllrve by water pressure, and we find tbat the balls get dry and 

hard, consequently soon crack and break. How caD 
= 0 B - A 0 = /2 = a constant, and the curve is R para- tbey be kept soft and pliable ? Answer : Probably yo u  

IT cannot restore tbeir former qualities. Your best plaQ bola. will be to purchase a superior CI.BS of rnbber. 
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S. H. D. says : 1. A safety plug to a steam 
bollAr melted out when the boiler was being blown off; 
the fir�s were drawn and the steam gage indlcated abont 
35 1bs. vf s team : what wa - the cause ? 2. Of what alloy 
or metal should a safety plug be composed ? 3.  How 
many yearq hali the SOIENTIFIC AMERICAN been pub
lished ? Answers : 1 .  It is q uite probable that the iron 
was corroded around the plug, 'o th.t It was shaken 
out by the shocl{ dlOe to the con traction Of the b oiler. 

. For a recipe for fuslble met.l, see p. 281, vol. 26. 3. The 
fir.t number of the SCIENTIFIC AMERICAN wa. issued 

n August, 1845. 

J. F. W. says : I wish to watch the inside of 
It small thin copper cylinder. C.n I cut a slit in it, anfl 
then cement a piece of glass over the aperture so  that It 
wlll .t.nd 200 lbs to the square Inch ? I am a fraid of un· 
equal contraction and expansion. Could I cement it to 
any better advantage in a cast iron cylinder ? Answer : 
The Committee of the Franklin Insti tute, who made ex
perlmftnts to determine the cause of boiler explosions,  
used a boiler having an opening covered with gl.ss.  We 
believe the gl.SS was broken several times,  under high 
pre.sures .  Your be.t plan would probably be to make 
the joint with rubber. 

E. J. C. asks : Will kero�ene oil do in place 
of petroleum for .team boller. ? Answer : We think not. 

W. R F. asks : 1. What is the best and 
cheapegt way of making an exhaust air blower , to take 
the dust from a .mall emery grinder ? 2. What Is the 
,cause of the cllnklng noise heard in cold steam pipe. 
when steam is let on ? 3,  When does the Fair of the 
American In.tltute close ? Answers : 1. It can be done 
by enclosing a shaft with van es,  in a box, having suita
ble openings . It will probably be more sMi.factory for 
you to purchase a blower from an established manufac� 
turer. 2. It is caused by the iinpulse of the condenbed 
steam acting in a vacuum, and by the movement of the 
pipe as it expands . 3. On November 15, unless extended 
for one week by vote of the Board of Managers . 

J. F. C. asks : 1. Could not drills be used 
with a rotary movement i n  boring rOCk, as is done in 
boring metals ? 2. Could not s ome form of acid or 801v· 
ent be used to facilit.te the boring of rock ? d .  Wh.t 
are tr e comparattve advantages of the different forlRs 
of exploE<ives for practical use in blasting ? 4.  In clear
Ing fields of stone, would It save labor to nse the 
more powerful explosives instead of ordinary blast
ing p owder ? Answers : 1. They would get dull too 
qnickly. 2 .  Agents that would soften the rock might 
perform the same office for the drills, and in any case the 
process would probably be too expensive for general 
use. 3. Giant gnnpowder i s  probably the most econom· 
Ical . 4.  Yes. 

J. R, Jr. asks : 1. What is the longest dis
tance you have known steam to be conveyed from the 
boiler to the engine, as for steam pumps in shafts and 
mine. ? 2 .  How f.r do you think it could be c onveyed 
to have an available working force, from a boiler of 125 
lbs .  pressure, jf well boxed and packe d ?  We wish to 
place a pump about 2,500 feet from the boiler. Answer : 
We think y o u  can carry out this plan Bucce£lsfully if you 
use a large pipe, protect it carefully, arrange expansion 
joints Itt suitable intervals, snd put in efficient traps to 
carry off the water. We advise you to have plans pre· 
pared by a competent engineer before p utting up the 
pipe. 

F. H. C. asks : What is the nominal ho rse 
power of the largest steamer on Long Island Sound, also 
what Is the indIcated horse power? Answer : Nominal 
horse power,  by English Admiralty rule, 580. Inilicated 
horse power, a t)Out 3,000. 

C. J. H. asks : 1. At what surface speed 
should I run common emery wheels (wood covered with 
le.tber) to get the best result in grinding and pollshlng 
malleable cast Iron:? 2.  I. there any better way to attach 
emery to leather, than with good glue ? 3. Where I. the 
best (sharpest) emery o btained from ? 4.  Can corundum 
be obtained in market, in grades like emery ? Is it supe· 
rior to emery in abrasive q mtlities, enough so to pay for 
the dlfference in cost ? Answers : 1. Abuut 3\( of a mile a 
minute. 2. We think so.  3 and 4. Where emery secured 
to leather is used, it stays on so short a time that the 
cheap grade. of emery answer . s  well a. the better qual· 
ities. Corundum can be obtained, but it. u.e I. not reo 
commended In this case, for the reason given above. 

M. W. says : By accident I got some zinc 
mixed with type metal. ' How can I separate them or can 
they be made t o  work together? There I s  only a small 
amount of zinc in it, just enough to give it the appear· 
ance of cold metal in the cast.  Answer : The zinc can 
probably be separatedby vaporlzing lt. This ls, ho wever, 
a rather difficult operation, and yon will .carcely succeed 
unless you have had some experience in the method. 

Y. E. asks : 1. In calculating the horse 
power of a boiler, do you conn t any of the breeching, or 
d o  you C01llut nothing but the actnal fire .urface of tbe 
boiler ? 2. What Is the best dre •• to put on a Circular 
saw when cutting pine timber ? 3. How Is naphtha 011 
manufactnred ? 4. Wbat is benzine made from ? 5. What 
horse power has an engine of the following dimensions : 
CyUnder 9 x 16 lnches, working at 63 revolutions p f r min· 
ute, with a pre.sure o f 70 lb •. to tbe .quare Inch ? 5. Did 
the great tran.atlantlc balloon bnr.t from the high pre •. 
sure of gas, or did Professor Donaldson cut a hole in It ? 
An.wers : 1. Take only the effective heating surface. 2.  
It Is hard to give a general rule, •• mnch depends on the 
size and quality of the timber. 3. It Is a natural product 
similar to petroleum. 4.  It is  ordinarily prepared from 
coal tar oil. 5 .  The data furnished are incomplete . 
Probably tbe mean pre •• ure of steam is not 70 lbs., .nd 
there are some deductions t o  be made for back pressure 
and cushion . But using these figures, we have horse 
power = 63'6 X 70 X 63 X 2 X 16 -+- 33,000 X 12 = 22'7 
nearly. 6.  We expect no one but Mr. Donaldson could 
give a correct reply to this qneslion.  

C. D. M o  asks : 1. What horse power would 
a propeller engine, 8 inches in diameter x 8 iU('hes stroke, 
have ? 2. Would you advise using a square water 
tube boiler to supply .team for the above engine ? It is 
t ()  bc used In a small yacht , 40 feet keel x 10 feet beam. 3. 
How large ought a boiler to be for this engine ? An
swers : 1. It depends on piston speed and steam pressure. 
2. We think yon bad better use a cylindrical boilcr, of 
t�e same gene ral character as those now used on ocean 
steamer.. 3. Allow from 18 to 20 square feet of  heating 
surface per horse power. 

J. S. asks : In constructing a compound mi
croscope, what are thA focal distances and diameters of 
the glasses to be used, to produce a magnifying power of 
SO ? What are the distance. that the glasses should be 
placed from each ether ? Ans wcr : U.e for the object 
glass a pJano-convex lens, � inch focus, with its plane 
side towards the object and It. aperture one fifteenth of 
an inch . At the distance of abont 6 Inche. f:om this 
glass, place the eye gla •• , which , in Its simplest form , !. a 
double convex lena . The magnifying po wer can be in· 
oreased somewhat by InCl:'6lIBiDg tbe distallce lly means 

Ititutifit 
of a draw tube between the eye gla •• and the object 
gla.s, but tbls I • •  t the ,acrlfice of dl.tlnctness. 

G. K. M. asks : How cIJ.n I make paint ad· 
here to zinc ? Answer : Dissolve 1 oz. nitrate of copper 
and 1 oz. sal ammoniac, In 64 oz • •  water. Then add 1 oz. 
hydrochloric acid. Apply thl. mixture to the zinc ; and 
when It is dry, p.lnt It. u.lng mineral paint.  M. M. M. 
.hould use thl. recipe for palntlng galvanized Iron.  

D. H. S. Jr. asks : 1 .  In fastening pulleys 
01' straight gear to vertic.l shafting, ought the keys to 
be driven up or down ? In securing bevel gear, ought 
the keys to be driven with or contrary to the thrnst ? By 
thru.t I me.n the tendency of tbe wheel to push out 
of mesh . 2, What scale of measurement is  used in ex
pres.ing the g.ge of a .aw ? An.wers : 1. Drive the kcy 
.0 that the thrust of the wheel tends t o  tighten It. 2.  
There I. a gTeat lack of uniformity on the g.ge que.tlon, 
in the practice of different m.nufacturers. In ordering 
a saw, it  Is best t o  write to tbe maker and reque.t him 
him to send a cut of the gage he use •. 

J. O. R asks : Will you please give a for
mula for finding tbe lengtb of a lever for working a roll 
valve, diameter of steam chest, travel of valve and 
throw of eccentric being known ? Answer : Let the cir. 
cle de.cribe d with A B a. a radills represent the steam 
chest. Knowing the travel of tbe valve, tb e chord B C 
can be found. Then the chord, D E, which represents the 
throw of the eccentriC, belngglven, A E, the length of 

lever c.n be found by a simple proportion. Example : 
Diameter of steam chest = 6 inches. Tr.vel of v.lve = 5 
inches. Throw of eccentric = 11 inches. Angle B A C =  
5 X 860 ->- 18'8496 = 95°30' nearly. Chord B C = 6 X 0'672 
= 4'032 inches. I.ever A E = 3 X 11 -+- 4'082 = 8'18 
inches. 

H. R, S. H., and H. C. say : Locomotive 
ecccnbics sometimes Slip round upon the shaft. Bourne, 
in his U Catechism of the Steam Engine," gives the fol. 
lowing rule : " Draw upon a board two straight liBes at 
right angle. to one another, and from their point of In. 
tersection as  a center describe two Circles,  one repre� 
senting the cirCle of the eccentric� the other the crank 
shaft ; draw a straight line parallel to onc of the dlam. 
eters , and distant from it the amount of t!le lap and lead; 
the p Oints In which thl. parallel inter.ect. the circle of 
the eccentric are the positions of the forwA.rd and back. 
ing eccentric. . Through these p oint. dr.w straight 
lines from the center of the circle and mark the inter
section of the.e line. with the circle of the crank shaft, 
mea.nre with a pair of compa.se. the chord of the arc 
intercepted between either of these pOints , and the dlam· 
eter which is at right angles with the crank, and the di. 
ameters being fir.t marked on the sh.ft Itself, then by 
transferring with the compasses the distances found in 
the diagram and marking the point, the eccentric may 
.t any time be adju.ted without difficulty." Can you 
make this a little clearer for us ? Answer : In the accom�, 
panying diagram, let F G and E C be the two straight lin E s "'  right angle. to 
each other, the Circle 
de.crlbed with A B as 
• radius be the end 
view of the shaft, the 
circle described with 
A C as a radius be the 
circle de.crlbed by the 
center of the eccen · 
trics ,  and H I the line 
parallel to E C ,  an d 
dl.tant from It the 
amount of the lap and 
lead. Then If F G re
present. the direction 
of the crank when on 
the center, H and I will 
be  the positions of the 
centers of the eccen· 
trich, according to the 
rul e .  If, t h e n , t h e  
pOints K and L, ln which the line. A H and A I inter.ect 
the circle repre.entlng the .haft, be tran.ferred to the 
shaft, by laying off on Its end the two diameter., and the 
chord. B K and L 11, the eccentric. can readlly be .et. 

E. S. asks : Is hard rubber expansive in its 
nature when subjected t o  steam under pressure ? Will 
an Indi. rubber conical plug placed in a hole in the shell 
af a boiler • •  o that the .team pre.snre would make It 
fa.ter In the plate, expand as fast a. the hole Incre •• e. 
In .Ize by the expan.lon of the boiler ? An.wer : We 
tblnk the propo.ed arrangement will answer the pur· 
pose very well. 

R. asks : How can I take 4 or 5 copies of a 
letter written In copying ink ? .A n.wer : There are .ev
eral varieties of copying ink In tbe m.rket, which, their 
makers .tate, will take 5 ar more eople s ;  but you can 
probably make the ink yon u.e at present effective by 
adding a llttle more sugar. 

L. Z. R says : I have a head of water of 7t 
feet . During 3 months of winter, we cannot run, and I 
have tried means to use the water ov�r again . Below 
me is a lake reservoir<always full of water above is the 
lake which supplies my stream . My idea i s to run . pen· 
• tock, 4 feet deep and 3 feet wide , level with the lower 
lake, through and under my dam : and thence 8, penstock 
at right angle. to thl.,  200 feet long, parallel to my dam. 
This admits the water of the lower lake In . .  Id pen.tock 
right Into the water oIthe upper lake, whence Ilmustbe 
rai.ed by power iDto the upper lake for use the second 
time. On this 200 feet (or longer if needed) penstock 12 
or more large cheap w indm"lls WIth 12 feet arms CuD be 
e •• lly erected by simply driving 4 piles to form a frame ; 
wood arms and .aU. would do, cheapness and strength 
being the only requisites .  What kind of pump wl1l dis
charge the most water, under 6� feet hea d ?  I want .Im· 
ply a pump to raise the water from the pen.tock, dis
charging directly In the water above the !6tock, the 
powerbelng furnl.hed by satd windmills. A_er : Your 
plan i .  practicable, provided you can d epend upon the 
wind. Probably sImple pl. ton pumps,  double acting, 
will an.wer a. well a. anything. 

H. says : I notice your answer to H. in ref
erence to )leating a room by ga • .  · If a gas stove is put 
up properly, )l�VIDg not less tmw. � iDCh connecting 

pipe, you can use It without any objectionable smell. 
There is ,  however, a great difference in gas rstoyes. In 
some, the combustion is more perfect than in others . 
The only secret I. to have e xygen enough to mingle 
with the carbon to produce perfect combllstlon, free 
from odor. 

R A. M. says, in reply to C. M. N., who 
asked how to read the superscriptions o n  coins : Lay 
your coins upon a piece of het Iron ; the date. will be so 
vl.Ible a. to be plainly read. The iron must be red hot, 
and the coin. must be read while hot.  

H. says, iu answer to S. W. G., who asked 
as t o  elevating water : A hydraulic ram is the most eco· 
nomieal for your purpose.  In order t o  elevate water 
115 feet, you must have a fa,l of 12 feet from the .prlng 
or fountain bead. You .hould excavate, at the exit of the 
springs , to 3 feet depth, and grollP together aS IDauy out· 
lets of the spring. as p ossible . Box the sides of the ex· 
cavation with 2 incb plank and cover the same . Make 
a hole six i!lches square at the lo wer end of the box, in 
the trench or excavation. Co ver thl. hole with a coarse 
wire ganze, conduct the water from this through a 
woode::.oJ. box 4 inches square into a square box in whlCh 
the ram .hould .et, at the foot of the hill. Close the 
end of the wood .upply pipe, and In this Insert a piece 
of iron pipe 2 inches In diameter to connect with the 
ram . The supply or wood pipe should be from 25 to 50 
feet long. This will take a No . 5 ram, which will re
ceive from 6 to 14 gallons water per minute . The Iron 
discharge pipe that runs up the hill to the reservoir 
should not be less than l inch . The end of thl. 1 Inch 
pipe at the top of the blll .hould be In.erted In a close, 
heavy, Iron bound 10 gallon ca.k, at the lowest point. 
At the opposite point of the ca.k , insert anotber piece 
of pipe 1 inch in diameter, and continue to the fountain 
or reservoir. The cask is  to equalize pressure , The 
ram will discharge one seventh of the water I t  receive. 
into the reservoir. For every foot descent in the sup· 
ply or drive pipe , you have a raiqing power of  10 feet in 
the discharge pip.. The object in having the discharge 
pipe large Is to avoid friction ; for when the pipes are 
smaller, there is  more friction, the ram labors heavily 
and is more liable to get out ",f order. The box in which 
the ram set • •  hould be made double,  with a space of 10 
inches, filled with sa wdust, to prevent freezing.  The 
discharge pipe and c.sk should be buried In the gTound 
belo w freezing pOint. Avoid sh.rp angle s .  

T. L. M. says, in reply to several enquiries 
as t o  leaf printing : The bichromate of potash photo· 
graphic process sp-oken of by your correspondent .J.  N. Q. 
gives but a faint picture, even after lengthened exposure 
to the sun . The Image may be redd.ned by a dilute .0· 
lution of nitrate of silver. Blue leaf print. are obtained 
by fioating paper on a strong s olution of ferrlcYhnide 
of p otassium. commercially called the red prussiate of 
potash. They are fixed by simple wa.hing. By Ober· 
netter's process, using salts of copper, pictures may be 
obtained in different tint. of deep red and violet, with 
intermediate shades ; but five different sulutions are re· 
quired, and tho process, though not difficult, is rather 
tedious . Leaf prints of the greatest beauty and delicacy 
may easily bemade by .mateurs by the ordinau process· 
es of photography on paper, scarcely any utensils being 
needed besides those found In any househol d. Make a 
solution of sixty grain. of mtrate of silver and .Ixty 
grains nitrate of a mmonia to the ounce of water. Float 
pieces of albumen paper, obtainable at any photograph· 
ic supply store, on this solution for half a minute or a 
minute ; pin up to dry in the dark. When dry, lay the 
paper on a thin board, the leaf on the albumen surface, 
and upon this a pane of gl.ss .  Fasten all together with 
.prlng clothe. pin., and expo.e to the sun till the dark
ened albumen paper begin. to .how a metallIc marbling ; 
theD remove from the glass, wash, immerse in a solution 
of chloride of gold. For a ten cent .heet of albumen 
paper, 18 by 2� inches, a grain an d a half of chloride of 
gold is needful . Dissolve jn a pint of warm water, add 
a tea.poonful of  .al" and a little chalk to remove the 
acidity ;  leave the washed leaf print. In this till they 
have assumed a pleaSing' shade (ten or ftfl eeEl minutes 
will be sufilcient) ; then immerse ten m inutes in  a s olution 
of hyposulphite of soda, two ounces in ten of water, 
remove and wash thoroughly ; if pOSSible,  leave over 
night in running water. These prints are very pretty. 
In experimenting with them, l obtained beautiful re 
.ults by so.klng them In aniline dye. ; the color does 
not .how on the black gTound, but the leaves shine ont 
like exquisite paintings on ebony. The entire expen.e 
for chemical. (excepting the anillne colors) iS $2 . 50, for 
this process ; thi. will be eneugh for twenty .qu.re feet 
of pictures. 
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rOFFICIAL. ] 
Index of Inventions 

FOR WHICH 
Letters Pa.tent of the United Stat( S 

WERE GRANTED FOR THE WEEK ENDING 

October 28, 1873, 
AND EACH BEARING THAT DATE. 

[Those marked (" are rei. sued patents.] 

Accordien,  etc., Goetz & Milller . . . . . . . . . . . . . . . . . . .  144,025 
Ant.,  destroying, Dulany & Dreyer . . . . . . . . . . . . . . . .  144,075 
Auger, earth, E. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  HS,96S 
Axle box for veh�cle •• C. H .  Allen . . . . . . . . . . . . . . . . . 143,950 
Basket, gTaln, G. P. Coan . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,018 
Bath, hand shower, D. Sterling . . . . . . . . . . . . . .  " , . . . .  144,156 

[NOVEMBER 29, 1 873. 
Beds, etc., bottom f o r ,  J. Dreuslke . . . . . . . . . . . . . . . .  143 ,970 
Beer drawing attachment,  S. Marks . . . . . . . . . .. . . . . .  144,119 
Belt hole cover, T. P. Rodgers . . . . . . . . . . . . . . . . . . . . . 144,144 
Bending machine, S. W. Kimble . . . . . . . . . . . . . . . . . . . .  144 ,1 09  
Elll!ard t .ble cushion, Brunswick e t  al . . . . . . . . . . . .  148,961 
Billiard table leveler, D. H. Hill . . . . . . . . . . . . . . . . . . . .  1'4 ,028 
Bit .tock , n .  A. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,123 
BlInd .lat fastener, A. F. Champlin . . . . . . . . . . . . . . .  144 ,062 
Blind .top, J. H. Cran.ton . . . . . . . . . . . . . . . . . . . . . . . . . . 144 ,019 
Boiler fiue cleaner, J. Armbruster . . . . . . . . . . . . . . . . .  144,046 
Boring machine,  Rea. Pyke & Rennoe . . . . . . . . . . . . .  144 ,139 
Bottle protector, O. Fitzgerald . . . . . . . . . . . . . . . . . . . . .  144 ,082 
Brick machin e,  Ell!ot & Woodward . . . . . . . . . . . . . . . .  143 ,972 
Bucket, R. T . Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,9.9 
Building block, R. M. Seldls . . . . . . . . . . . . . . . . . . . . . . . . 144,149 
Can opener and pipe cutter, D. A. Barne . . . . . . . . . .  144,015 
Car brake, hydraulic or air, W. M. Henderson . . . .  143,980 
Car brake, railway, L. Adams . . . . . . . . . . . . . . . . . . . . . . . 144,013 
Car c0upling; W. C. Brooks . . . . . . . . . . . . . . . . . . . . . . . . .  144,015 
Car coupling, L. RueL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.034 
Car coupling, X. St. Pierre . . . . . . . . . . . . . . . : . . . . . . . . . . 144 ,038 
C.r coupling, W. M. Wiswell . . . . . . . . . . . . . . . . . . . • . . . .  144 ,008 
Car propeller, G. W. Earl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 ,IJ76 
Carriage, child's, W. H. Towers . . . . . . . . . . . . . . . . . . . . .  144,166 
C.rriage top, C.  A. Dearborn . . . . . . . . . . . . . . . . . . . . . . . 144,069 
Cartridge case, metalliC, S. W. Wood . . . . . . . . . . . . . . .  144,012 
Cartridge for fire arms, S. W. Wood . . . . . . . . . . . . . . . . 144,01i 
Cartridge shells with bullets,  A.  C. Hobb . . . . . . . . . .  143,981 
CRortridges, etc.,  cases for, S.  W. Woad . . . . . . . . . . . .  144,010 
Cosk for oil, etc., W . •  Jenklns . . . . . . . . . . . . . . . . . . . . . . .  144,103 
Casting. , steel, W. Kelly, (r) . . . . . . . . . . . . . . . . . . . . . . . .  5 .636 
Chain machine, Daykin & Case . . . . . . . . . . . . . . . . . . . . .  143 .968 
Chair, G. Feldk.%mp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 ,080 

Chairs , etc., spring for, W. T. Doremus . . . . . . . . . . . .  144 ,020 
Churn, L. Parmelee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 ,128 
Cigar bOX, E. C. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . 144,129 
Clasp, scarf, A. R. Weisz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,170 
Cloth cutting, N. C. Fluck . . . . . . . . . . . . . . . . . . . . . . . . . .  144,023 
Clothes pins, making, ,J. B. Smith . . . . . . . . . . . . . . . . . . 144,152 

Cock boxing, stop, W. H. Graham . . . . . . . . . . . . . . . . .  143 ,978 
Cock or outlet valve, waste. S. J. Olls.on . . . . . . . . .  143,995 
Corn ground marker, J.  H. Rynerson . . . . . . . . . . . . . .  144,146 
Cotton chopper and cultlvator, .A: F. Roberts . . . .  143 .997 
Coupling- and steering apparatus, J. McCreary, (r) 5,630 
Cutf holder, G. W. James . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 ,101 
Dead, preserving the, J. M. Gallagher . . . . . . . . . . . . . .  144,085 
Depilating animal carcasses, D. H.  Sherm.n . . . . . .  144,150 
Desk cover, J. Heymann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,027 
Digger, potato, E. T. Ford . . . . . . . . . . . . . . . . . . . . . . . . . .  144,083 
Drawing frame .top mechanism, J. C. Taft . . . . . . . .  144 ,162 
Dredge, etc., pepper, T. B. Atterbury . . . . . . . . . . . . . .  143,951 
Elevator, J. B. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,161 
Elevator, steam, T. W. Eaton . . . . . . . . . . . . . . . . . . . . . .  143,971 
Engine. fire, J. A. Sinclair, . . . . . . . .  " . . . . . . . . . . . . . . . .  :::'44,001 

Engine governor, steaID, J.  C. Hoadley . . . . . . . . . . . .  144,098 
Engine valve gear, steam, J. Wheelock . . . . . . . . . . . .  144.174 
Equalizer, draft, J. P. Beckenbaugh . . . . . . . . . . . . . . .  144 ,05� 
Equalizer, spring, H. Davis . . . . . . . . . . . . . . . . . . . . . . .  , 143,966 

Evaporating pan, G. W. Storer . . . . . . . . . . . . . . . . . . . . . .  144 ,158 
Evaporating pan, eto., salt. G. W. Storer . . . . . . . . . . 144,159 
Exterminator, potato bug, C. C ole . . . . . . . . . . . . . . . . .  144,065 
Faucet, P. Hille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 ,097 
Faucet, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.175 
Fence, portable, C. A.  Tb omas . . . . . . . . . . . . . . . . . . . . . 144,165 
Fence po.t, J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,035 
Fence rails, splicing, D. 'V. Knowles . . . . . . . . . . . . . . . 144,113 
Fire arm, revolving, J. Hupertus, (1') . .  . . . . . • • • . .  5 ,631 
Fire escape, Murset & Zubcrbuhler . . . . . . . . . . . . . . . .  144 ,122 
Fires,  extinguishing, J. D. S uttcr . . . . . . . . . . . . . . . . . .  144,039 
Fi.h grappling spear, J. W. Knapp . . . . . . . . . . . . . . . . .  144,110 
Floor clamp , H. J. O. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . 144,140 
Fork, horse hay, B. B.  Rockwell.  . . . . . . . . . . . . . . . . . . . 144.148 
Frier and broiler combined, G. Smith . . . . . . . . . . . . . .  144,151 
Fruit loosener, dried, Schmeltzer et aZ . . . . . . . . . . . . .  144,147 
Furnace mO'9-th piece, C. St ewart . . . . . . • . • . . . . . • . . .  144,002 
G.lter, M. M. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 .173 
Ga. motive power, O. Bolton, Jr . . . . . . . . . . . . . . . . . . .  143 .954 
Ga. retort mouth piece, T. F. Rowland . . . . . . . . . . . .  143,998 
Generator, steam, W. O . Baker, . . . . . . . . . . . . . . . . . . . . 144tC47 
Generator, r.team, E.  Goddard . . . . . . . . . . . . . . . . . . . . . . 144,C24 
Generator, steam, W. Golding . . . . . . . . . . . . . . • . . . . . . .  144 ,088 
Glass bowls, makiug foote d .  E. G. C.te . . . . . . . . . . . .  144,061 
Gong, door, C.  W. Penfield, . . . . . . . . . . . . . . . . . . . . . . . . .  143,996 
Grain sampler, J. J. Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,953 
Grindstone hanger, S. L. Blgnall . . . . . . . . . . • . . . . . . . .  143,952 
G uns, operating heavy, A. illoncrieff . . . . . . . . . . . . . . .  144,120 

Hammer, power, J.  C. Butterfield . . . . . . . . . . . . . . . . . . 144,058 
Hammer, p ower, J. C. Butterfield . . . . . . . . . . . . . . . . . .  144 ,059 
Hammock .upport, O. Tufts . . . . . . . . . . . . . . . . . . . . . . . .  144,168 
Hand washing rubber, A. S. Mann . . . . . . . . . . . . . . . . . .  144,1 18 
Harness pad, J. Hughes (r) . . ,  . . . . .  . . . . . .  . . . . . . .  . . . • •  5,628 
Harnes. pad. J.  Hughes (rl . . . . . . . . . . . . . . . . . . . . . . . . . .  5,629 
Harness traces ,  eyelet for, N. Hiatt . . . . . . . . . . . . . . . .  144,095 
Harrow, M. K. young,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,044 
Heater, peanut, I J .  Kellogg, _ . . . . . . . . . . . . . . . . . . . . . . .  144,lC8 
Heating apparatus, water, T. M. Carroll . . . . . . . . . .  144,OGO 
Hoe, H. Parkm.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.127 
Hold1lack, G. D. Cle.ve.land . . . . . . . . . . . . . . . . . . . . . . . .  143,964 
Horse collar lining, Lindsley & Mackintosh . . . . . . . 143.9S7 
Horse power, L. R. Faught . . . . . . . . . . . . . . . . . . . . . . . . .  11&.974 
Horse power, J. S. Tadlock . . . . . . . . . . . . . . . . . . . . . . . .  144.040 
Horse stall, W. C. Davol ,  Jr . . . . . . . . . . . . . . . . . . . . . . . .  144.C68 
Ice cream freezer, R. P. BeiL. . . . . . . . . . . . . . . . . . . . . . .  144,(156 
Ice elevating track, A. Pfund . . . . . . . . . . . . . . . . . . . . . . .  144,138 
Ice pick, Boynton & Keefe . . . . . . . . . . . . . . . . . . . . . . . . . . 143,95� 
Iron and .tee! from gTanulated iron,  C. W<'od . . . .  144,009 
Knobs to .crews, attaching, C. H. Thur.ton (r) . . .  5,683 
Lamp, H. E. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,070 
Lamp, J. A. Pesse . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 144,130 
Lamp, O. N. Perkins . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  144,182 
Lantern, magiC, L. J. Marcy (r) . . . . . . . . . . . . . . . . . . . . .  5,�38 
Lock for alarm bOX, etc., J. iII . Fairchild • . . . . . . . . .  14-1,079 
Lock, hoop, T. E. Lucas . . . . . . . , . . . . . . . . . . . . . . . . • . . .  0;. 144,117 
Locket,  S. J. Smith .. . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . 144,11i3 
Locomotive air brake, G. Westlnghou.e, Jr . . . . . .  144,005 
Loom for pile fabrlo., J. C. Ellison . . . . . . . . . . . . . . . .  144 .077 
Loom shedding mechanism , !. L. Wilber . . . . . . . . . .  144,176 
Loom shuttle, M .  F l!�iel d B  . . . . . . . . . . . . . . . . . . . . . . . . .  143,976 
.Mlil smut,  H. A .  BlrD ard . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,t50 
.Mfll feeding device. S. Middleton . . . . . . . . . . . . . . . . . . 143,989 
Molc. and core , J .  Kelly (r )  . . . . . . . . . . . . . . . . . . . . . . . . . 5,637 
MUsic box cylinder, A. j<'rank [eld . . . . . . . . . . . . . . . . . . 1 44.084 
M usical ins t rumen t,  A .  Schoenhut . . . . . . . . . . . . . . . . . 144 ,148 
Nut lock, S. Peatfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  144 .131 
vleine from fatty matters,  C.  F. A. SiIr.onln . . . . . .  144.000 
Organ reed board, W. Munroe . . . . . . . . . . . . . . . . . . . . . .  144,121 
Organs, r.n for p arlor, W. O. Trowbridge . . . . . . . . .  144 ,167 
Oy.ter an<!,other credges, J. W.lmer . . . . . . . . . . . . . .  14 4,169 
Oysters, device fo.t' o p ening, D. M. Cleary . • . . • . . . .  14! ,C68 
Packing. metallic piston. W. A. Buyden . . . . . _ . . . .  143,956 
Pac'lock, etc . ,  D. K. !'.li1ler . . . . . . . . . . . . . . . . . . . . . . . . . .  143 ,990 
Padlock, comblnallon, W. C. Langenau . . . . . . . . . . . 144 ,114  
Paper dryer, E .  A .  Seeley . . . . . . . . . . . . . . . . . . . . . . . . . . 143,99� 
Paper fuldlng m.chine.  R J. Stuart . . . . . . . . . . . . . . . 144, 160 
Faper maclline, (). Wbealen , . . . .. . . . . . . . . . . . . . . . . . . .  1J4 , 1 72 
Paper rulmg macbine, Clltf & Martin . . . . . .  ' . . . . . . .  144.G64 
Paper, die for cutting, A. �nclkescamp (1') . . . . . . . . .  5,635 

Pavement. Davenport & Ward . . . . . . . . . . . . . . . . . . .. . 148.965 
Piano actio n,  F. Kotil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,986 
Pianoforte, upright, G. H. D.vls . . . . . . . . . . . . . . . . . .  143,961 
Pipe, bydrQ.ull� cu,hlOli. W. �ickett� . . . . . . . . . . . . . .  144,1<11. 

© 1873 SCIENTIFIC AMERICAN, INC
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Planter. cotton. p. seymonr . . . . .  ��=:=��::-:-;���-;-----�.411tdlStmtuii--------·A S ·  G'E A R , Andrew's Patents. 
Poc',et book fastenIng. F. HeUp • . . . . . . . . • • • . . . • . • •  144.094 f!!,t 0 

So!e Owner a�d Manu·f.cturer of the GEAR VARIETY N0t::�.
e::!ire!ti�t

tJ .. :v':::O;::.'!.'
t
.or Geared nOi8� 

Pruning hook. �. Christy . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.962 · . . - - - M�'B��f�:: Nn1fe�[t�ate�
e
����{s':��fJ:

n
i�J.u

s
. Sa\'it:pe8

t��r� E�::.daU'::ine
P�;::l:� Accident, i Pulley. suspenSIOn . J. A .  Evarts . . . . . . . . . . . . . . . . . . .  144,078 RATES OF ADVERTISING. $115. $,80. $420, $5S0-and Manufacturer 8moke-Burniul{ Safety Bol I"rs. 

Pu m p .  E. C. Wharton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144.171 
Back Page _ • • • • • • $1.00 a Ilne. snd Ue&ler m aU kinds of Osci l latinll Engmes. Double and Siugle, 1-�� 

Punching and shearing machine .  J .Kissel . .  . . . . . .  148.985 Wood and Iron Workl'ng lOO-Horse power. 
B dl & F 1 Inside Pall'e • • • • • •  'fa cents a line.  C t ' li I P 100 t 100 000 Gall Purifier. middling., ur ck u ler . . . . . . . . . . . . . . 144.056 . 

Y 
en 

:: dl':ute.UWJ's'i' Pnm""o tn th� W .. rld, p��: 
Purifier. m:ddlfngs. W. A. Clarke . . . . . . . . . . . . . . . . . . 144.017 lfinrrrav;ngsmay Mad adfJertlsements at the same rate per M .A 0 B I H B B. , �I .. d, l!land, Gravel, Coal, Grain, etc .. with 
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. 
t!Cfiir�fr�f!�H�Urable. and Economical. 

:Railroad switch. G. F. Beatty . . . . . . . . . . . . . . . . . . . . . . 144.014 B AI R D' S WM. D. ANDREWS & BRO., 

Railroad switch. S. H.  Jenkins . . . . . . . . . . . . . . . . . . . . . 144.102 C'1 HINGLE AND BARREL MACHINERY.- 414 Water Street. N ew York. 

Railroad switch. E. P. Wheeler . . . . . . . . . . .. . . . . . . . .  144.007 � Improved Law's Patent S\iHlgle and He&d!ng Ma· $425 Uprlght bngme and Tubular Boiler (4) HORSE 
Reg . •  lator for Injectors. Marden & Smith . . . . . . . . . 148.988 chl"e, sImplest and best In noe. AIS0
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also (10) HORSE 
and �') Cave Jointers, Stave l£qu£.llzers, eadtng Planers, v 

Roofing, felt, E. f;hnrchfll . . . . . . . . . . . . . . . . . . . . . . . . . .  144.016 TUrnero, &c. Address TRb:VOR & Co. Lockport. N. Y .  VARIETY IRON WORKS Co . ,  Cleveland. O. 
Rule, extension, E. D .  Waterbury . . . . . . . . . . . . . . . . .  144.008 
Saddle tree. A. Teas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144.164 
Sashes. etc . • fasteJlng for, J. Hollely . . . . . . . . . . . . . 143.982 
Saw j Ointer. S. D. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,111 
Saw set. H. C .  Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,092 
Sawing machine. E. H. Stearns . . . . . . . . . . . . . . . . . . . .  144.154 
Sawing machine. stave . C. Murdock . . . . . . . . . . . . . . .  149,992 
Scissors pOints. cap for. C .  W. WlIIlam . . . . . . . .. . . . 144.177 
Screw threading machine. E. Horton . . . . . . . . . . . . . •  1 14.100 
Seat, folding. J.  n. Hal!. . . . . . . . . . . .  . .  . . . . . . . . . . . .  143.9'<9 
Sewing machine ereaser, W. ,T. F9.ulkRer . . . . . . • . . .  143,975 
Sewing sboe • •  gulde for, H. Bond . . . . . . . . . . . . . . . . . .  143.955 
Sewmg shoes. guide for. L. E. DeWaru . . . . . . . . . . . .  143.969 
Shearing machine. J. K. Priest . . . . . . . . . . . . . . . . . . . . . 144.l36 
Shears for metal, rotary, M. Stevhens . . . . . . . . . . . . .  144,155 
Shoe nppers. laying off. C. Glanville . . . . . . . . . . . . . .  144.087 
Shutter fastening. J. Parker . . . . .. . . . . . . . . . . . . . . . . . .  144.1�6 
Shutter worker. F. W. Nichols . . . . . . . . . .. . . . . . . . . . .  148.994 
Shuttle box mechanism. R. B. Goodyear . . . . . . . . . .  144.089 
Slate frame. A. H. Jocelyn . . . . . . . . . . . . . . . . . . . . . . . . . .  144.104 

FOR PRACTICAL MEN. 
--0--

c)!l lk'tl ribl�:IH':?F
d
I6n��5'it�����:. �io:��m;� 

sent, free of postage, to any one who will favor me with 
his address. HENRY CAREY BAIRD, 

INDUSTRIAL PUBI,ISHER. 
406 WALNUT STREET. Philadelphia. 

Sod> water. dispensing. W. Gee . . . . . . . . . . . . . . . . . . . .  144,086 GET RICH HOW ? Get Health. S end  2 5  cents 
Sower. planter. and cultivator, S.  D. Hopkins . . . . 144.099 for the SCIENCE OF HEALTH three 
Spark arrester. J. Bardsley . . . . . . . . . . . . . . . . . . . . . . . .  144.049 months. On Trial. Price $2 a year. Agents wantect . 
Spark arrestcr. J. L. Ferris . . . . . . . . . . . . . . . . . . . . . . . . . .  144.081 Address S. R. WELLS. Pnblisher. 389 Broadway. N. Y. 
SpIke bar. G. Douglass . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.074 
Spindle . L. C. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.067 
Spinning ring. J. W. Wattles . . . . . . . . . . . . . . . . . . . . . . . 144.004 
Spooling ilobbln holder. A. M. Wade . . . . . . . . . . . . . .  144.041 
S tarchi'Jg machine .  A. N. Dolph . . . . . . . . . . . . . . . . . . . .  144.0� 1 
stave dressing machine, J . •  r. Ralya . . . . . . . . . . . . . . . .  144.1S8 
Stave j ointing machine. C. Mnrdock . . . . . . . . . . . . . . .  148,991 
Stave sawlng machine , C .  Murdock . . . . . . . . . . . . . . . .  148,992 
Steam and air brake. G. Westinghouse. Jr . . . . . . . . 144.006 
Stove. cooking. J. Easterly (r) . . . . . . . . . . . . . . . . . . . .  5.627 
Stove damper. R. Worster . . . . . . . . . . . . . . . . . . . . . . . . . .  144 ,048 
Stove. heating. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  144.105 
Stove pipe thimble, V. Fath . . . . . . . . . . . . . . . . . . . . . . . .  143.973 
Saspenders ,S .  Hamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144.091 

CATLI N 'S  I NKSTAND BEST WORLD ,  
Atmospheric i s  t l , e  in the and t he 

O N L Y  one that will ALWAYS keep the inks F R KSH and LIMPID. Take no sub8titute, lwr buy a pre;,ent for lady or gentleman friend unti 1 you have see II i t ,  or seut for circular to CLEVlI;LAND MF'G Co. , 5 Chatham Square, N Y . 

To ENGINE BUILDERS-Wanted a party 
with suitable machinery to Build the American 

Road Steamer, and take one fourth interest in the Pat· 
ents and business. This is the most complete Steamer 
ever bunt, and can be seen in sllccessful operation at 
any time. Address G. W. FITTS. Patentee. Phlla . •  Pa. 

Suspenders, J. W. Wattles . . . . . . . . . . . . . . . . . . . . . . . . . .  144,042 ------ Barnes' F .... t & Steam Power Table. kitchen and ironing. J. Good . . . . , . . . . . . . . .  143.977 
Tassel top. H. C. Lees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144.115 
Teaching mUSiC, L. A. Seward (r) . . . . . . . . . . . . . . . . . .  5,632 
Telegraph. printing. G. L.  Anders . . . . . . . . . . . . . . . . .  144.045 
Tflegraph relay. self· adjusting. J. H. 8tombs . . . . 144,157 
Telegraph wire protection. E .  D .  Pritchard . . . . . .  144.135 
Thrashing and hulling clover. Bradley et a l .  (r) . 5,634 
Tobacco press clamp. T. J. Robertson . . . . . . . . . . . .  144,142 
Toy building block. A. Oberndorf . . . . . . . . • . . . . . . . . .  144.124 

Toy horn, W. A. HarwOOd . . . . . . . . . . . . . . . . . . . . . . . . . .  144.027 
Toy money .box. C. C. Johnson . . . . . . . . . . . . . . . . . . . . 144.106 
Trimming, W. Murray . • • • • • . . • • • . • • • . • • • • • • . . • • • . • •  144,031 
Trimming. W . .Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.032 
Trimming. W. Murray . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  144.08S 
Trunk. extension. G. Engelsman . . . . . . . . . . . . . . . . . .  144,022 
Trusses. pad for pUe. J. L. Rowe , . . . . . . . . . . . . . . . . . 144,145 
Tub:ng connectj�n. tlexlble. W. B. S .  Taylor . . . . . 144.163 
TuuL.ela and sewers, G .  Knoll . . . . . . • • . . . • . . • . • • • . • •  144J12 
Type casting machine. J. M. Conner . . . . . . . . . . . . . .  144.066 
Umbrella, Dugan & Moncrief . . . . . . . . . . . . . . . . . . . . . . 144.021 
Valve. balanced slide .  O. H. Gronberg . . . . . . . . . . . .  144.090 
Valve motion, P .  Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.048 
Vehicles. shifting tup for. M. B. Keller . . . . . . . . . . . .  141.107 
Ventilator. etc .• tent, R. & W. Brien . . . . . . . . . . . . . . 144,054 
Wagon and gate. T. A. & J. L. Brown . . . . . . . . . . . .  143.950 
Wagon, spring, G. A. Brice . . . . . . . . . . . . • . . . • • . . . • . . .  143,958 
Wa.rmer, foot. W .  Beissenbnttel. . . . . . . . . . . . . . . . . .  144,095 
Watrh case spring . U. A. Juvet . . . . . . . . . . . . . . . . . . .  143.983 
Watchmaker's lathe. C. V. Woerd . . . . . . . . . . . . . . . . . . 144.178 
Water traps, forming, W. A. Butler • . . . • • . . • • • • • • • .  144,OE7 
Water wheel,Kirkhart & Ramsay . . . . . . . . . . . . . . . . .  148.984 
Watering streett; and roads, ! .  Brown . . . . . . . . o • • • • •  144,056 
Whip socket. J. W. H. Doubler . . . . . . . . . . . . . . . . . . . .  144.012 
Whip soc:<ot. J. W. H. Doubler . . . . . . . . . . . . . . . . . . . .  144 073 
Whip socket • • r .  Heberling . . . . . . . . . . . . . . . . . . . . . . . . . .. 144.093 
Windlaes, W. Np-wcomb , . . . . . . . • • • . . . . . . . . . . . . . . . . .  14S,9� 
Windmill. S. H. Radway . . . . . . . . . . . . . .. . . . . . . . . . . . . .  144.137 
Winnower, reCiprocating, E .  Lombard . . . . . . . .  , . . .  144,116 
Wrecking appal·atus .  M. O.born . . . . . . . . . . . . . . . . . . . . 114.125 
Wrench, L, .B. Prindle . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  141.134 
Wrench. E. S. Scriptnre . . . " . . . . . . . . . . . . . . . . . . . . . . .  144.036 

APPLICATIONS FOR EXTENSIONS. 
Appl1catlons have been duly filed, and are now pending 

for the extens ion oOhe following [,etters Patent. Hear. 
1=,8 upon the respective appllcatlonA are appointed for 
the days b eteluafter mentioned : 
27.020.-ENGINE EXHAUST PIPE.-G. Edwards. Jan. 14. 
27,0:S.-CALENDAR CLOCK.-E. M. Mix et al. Jan. 14. 
27,034.-HARVE.TER.-J. Butler. Jan . 21. 
27,319.-BENDING SHEET METAL.-O. W. Stow. Feb. 11. 

EXTENSIONS GRANTED. 

ll5.9S6.-CUT·OFF VALvE .-E. R. Arnold. 
25.9'18.-TACKLE BLOOK.-l. E. Palmer. 
25,9S4.-.BIT BRACE .-N. Spofford. 
26.003.-TELEGRAPBIO MAOHINR.-G. M. Phelps. 

DESIGNS PATENTED. 
6,966 .-TOY TARGET.-S. Hamm. Philadelphia. Pa .  
6.9 17.-SPOON HA.NDLE .-B .D .Beiderhase.New York city. 
6 ,96S.-FLY TRAP.-D. K. Thompson . Clark, Pa. 
6,969.-SpooN. Ero.-G. Wllklnson. Providence. R .  I. 

TRADE MARKS REGISTERED. 
1 .511 .-S1I1NGLES .-L. M. M. Blakely. New York City. 
1 .512.-FLouR.-Haxall & Co . , RIchmond. Va . 
1 .5 '. 3 .-FLouR .-Haxall & Co . • Richmond. Va . 
1 .514.-FIsB .-Ocean Trout Co . •  Port Monmouth. N. J. 
1.515.-GLAss SIIADES.ETC.-S .J . Pardessus & Co . •  N. Y. 

/SCHEDULE OF PATENT FEE!!! . 
On eaph C.ve.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $211 
On filing each application for s Patent (17 years) . . . $111 
On 1.8ulngeach original Patent . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examlners.ln·Chlef . . . . . . . . . . . . . . . . . . . . . . $10 
On .ppeal to Commle,joner Of Patents . . . . . . . . . . . . . .  $20 
On application for Rclssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for ExtenSion of Patent . . . . . . . . . . . . . . .  liIIIO 
On g,.,.nttng the Exten.ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $aO 
On filing a Dlscialmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $lO 
On an appllea.ti()ll for De.lgn (S�ye.rs) . . . . . . . . . . . . . . $10 
On a n  applloa.t!on for Design ('i ye.rs) . . . . . . . . .. . . . . . $1a 
On a n  appliCatiOn for Deslgn (U y�) . . , .. " . . . . . . .  S30 

Scroll Saw. 
'For the entire range of Scroll Saw· 
'lg, from the Wall to the Cornice 
;rflclret, 3 in . thick. Every Wood
vorker should have one. Fouryears 

1n market-thousands u stng them. 
_Persons out of work , or that have 

spare time. can earn with one of 
these foot power machines frnID 40 
to SO cts. per hour. It l s a pleasure to 
rue. one. -Say where YOll saw this, 

.. pnd send for fnll descrlp tton to W. 
F. & J. BARNES, Rockford, Winne· 
bago Co . • Ill. 

A S PECIMEN COPY of the AMERICAN 
STOCK JOURNAL, Hands3mely Illustrated with 

Engravings and filled with Cholce HeadIng Matter to 
interest the Farmer and Stock Raiser, and Three Pack� 
a�es of NEW FARM SEEDS sent z'ree to all who send 
Ten Cents for.postage . Address AMERICAN STOCK 
JOURNAL CO . • PARKESBURG. CHESlER Co . .  Pa. 

WORKING CLASS Male or Female ,  $' 0 
week, employment a t  
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return stamp, M .  YOUNG & (:0 .. 173 Greenwich St . . N.Y. 

rI�.h.l!; U illon lWll 1\lhJ2, Pittsburgh, Pa. 
The .tte"tIOl' of Englnecrs and Architects  IS  called 

��?e%:\,,:;;''l,,;�g ;r�
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prepared to furnish all sizes at terms 8 s favora,ble as can 
be obtalned.lsewhere. For descriptive II th �graph addre .. 
Carnegle.Kloman & Co. UJlion Iron Mills. Plttsburgh,Pa, 

Niagara Steam Pump. 
CRAfl. B. HARDICK, 

23 Adams st .. Brooklyn. N. Y. 

PORTABLE STEAM ENGINES. COMBIN· Ing the maximum of .mcleney. dW'ablllty and econ· 
omy. with the minimum of weight and price. They are 
WldelY lind favor&bly known. more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive circulars se¥k'll;n J �Pd'.I�<itBtE�dg�.ssLawrence. Mass. LIbert'!' st .. NAw York. 

SrI']'N('II ])1]' S For cutting bnslness , ( , I,. I , ) ..J  � � Htenclls.all slzes. A.lso .. ...1. complete OUTFITS for Clothmg 
�:�i��· tr�'in ���a�3�
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samples to S.M. SPENCER.l1;Hanover St .. Boston,Mass. 

'l'ou alii, WHY w e  ('.an srll  First 
Class '1 Octave l'ia,jQ:i lur $290 ? 
We answer-it ' thaI! $300 l-'hmo suld 

whom make 
prOfit.. W e  have 
silip direct to  (ami· 
price, and wurrant 

:--end for illustrated dr. 
over 500 Ban kNs • .M erchants, 

may kuow). using o u r  Pianos. 
Please state w here you saw 

U. S. Plano Co., 8 1  0 Broadway, N. Y. 

PATTERN & BRANDING LETTERS-SHARP, 
. Fiat or Rounl':Dl\, Surfales-Lar�e .tock. PAVE· 

���k. Let
terh�'tl�\'I��U��H.A��il��A�o�TONE. 

18 Dutch. cor. Fnlton St .. New York. 

NOTICE-Many of the cutters used on 
panelltng. carvlng,IDoulding and routing machines, 

a re intringements ot patent granted to me, dated. Feb. 
13th, 1�72 ; and I presume all honorable persons win 
cheerfully pay me a just sum for the use of said patented 
tool{, wi thont l I tlgation.  

FOR SA I,E-l'he above patent,;' also. patent for 
nsh·hook-both valuable. BE.l.d. F. ALLEN. 

BostOIl. Mass 

'$425 A MONTH ! Horse and carriage furnished 
Expenses paid. H. B. SHAW. Alfred, Me ' 

PUNCHING 
AND 

DROP PRESSES. 
:;[ t��?r:s�t 11'1'1 <§��l';18 
& PARKER PRESS CO. 
MIDDt.1Il1'OWN. COS-No 

A.:. E. ILLING WORTH, Neville St. Foun
U. dry. Leeds. England, makes a 8p6cialt)' 01 
hIS 1.Q.inch Lathes. AU parts are mterchangeable 
being made in duplicate, by patent machinery, thus en 
Bur1ng ACClll'Il CV and Excellence of Workmanship. 

SAFETY HOISTIN G 
Machinery. 

NO. 348 BROfvV,ilv �f-$Syo�. CO .. 

NEW & IMPROVED P AT'l'ERNS.-MA· 
CHINISTS' TOOLS-aU .lzes-at low prices. 

_ E. GOULD. !l7 to 113 N. J R. R. Ave .. Newark. N.  J .  

W· OOD·WORKING MACHINERY GEN· 
erally. Speclalties. Woodworth Planers and Rich· 

ardson's Patent Improved Tenon Machines. 
Central, corner Union st ..... Worcester ... Mass. 

WIl'H RRB 'i' RUflG & J<ICHARDSON. 

MACHINERY 
Nl!: W and :.!d.HAND • • •  

Send for Circular. CHAS.PLACE 
, & CO. 60 Vesey .t .. New York. 

G LASS .-MOULDS for Fruit Jars. Patent T Lamps. .Bottles etc . •  made by:H.BROOKE. 14 years ",t White and Centre Streets. New York. The short. est ana cheapest way order direct of Mould Maker. 
I
JfiJ'#;���ULAR ATTENTION paid to MO{TLDS for 

The American Turbine Water Wheel, Recently Improvodand submitted to I.horough scientific tests by Jame, Emerson� showing t�e folIowf-ng USefule otlect of the power of the water utllized. being the l1ighest results ev· er known . 
Percentage of Part Gate : M, 50.08 j 
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ton. Ohio. 

PAGE'S Water Flame Coal Lime Kiln witb 
coal or wood. No. 1 Soft White Lime ar C�ment with use of water. C.D. PAGE, Patentee.Rochester.N.Y: 

The VARIETY MOULDING MACHINE 
CAUTION. 

N11��'K�UtWIA'U� x:r:.�
e
'k����fh�fs�8 

t
r�am�nhn

O
j� ted States Clrcnlt Court for the District 'of Massachu. setts has not re·examined the validity of that Patent since the hearing of Nov . •  1S72. The only pOint settled by the Court In its (iecislon of October' 2 3th 1872 was tbat the t I tle of th� Patent in MassaChu setts was in T. D. SCOTT ID stead of ComplaUlant. I have since said suit was Instituted. acquired all the tltle' T. D. Scott ever had. and shall hold all Infringers fot· dam. a

!j3�ston. Oct. 31. 1878. A. S .  GEAR. 

$100 to "'50 per month guaranteed � sure to Agents everv� where seHing our new seven strand White PIa tin-a Clothes Lines. Sells readUy at every 110us". Samples 
free. Address the GIRARD WIRE MILLS Philadelphia. Pa. 

WOODWORTU-SURFACE-PLANERS; 
$125. Planers ond Matchers. j;350. S. C. HILLS 51 Courtlandt street New York. 

MINERALS . Shells. Fossils, Bird Skin s, 
Artiflcial Eyes, Natnralist. Supplies and Objects O f  Natural Hieton. Collections of Minerals for Schools 100 Mineral SpeCimens f0r $10, arranged according to Dana. 100 Genera of Shel l ••  4!h. Shells for $12. CliAS. G. BRE WSTER. 4'6 Washington St .. Boston, Mass . Catalognes of full 8tock sent on application. 

MOLDING, MORTISING 
TENONING & SHAPING 

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

SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES. &c., 
RAILROAD, CAR, and AGRJ 
OULTURAL SHOPS &c., 

IIlI"'Superior to a� in use. 
J. A. FAY & uO. 

CINCINNATI. Ohio.� 

To Electro -Platers. 
BATTERIES. CHEMICALS, AND MATE. 

RIALS. In sets or Single, with books of instruction 
for Nlckel or Sliver Pla ting, bi, THOMAS HALL Manu. 
ltl����t�:����\����' i:�

r
Frr:;e .

eId Street, Boston, Mass. 

use, f����£it�f�r;,*��'i�i a.re also �il1'_ ""L"""ArE:D 
LINe PAT. 
of the mo.t 
catlon to 

Try street, 2d and 3d 

F�Iji��t"1-& 1h
A:' Ir'¥'itl��.ton , MasB. 

GEO. P LACE & CO., 121 Chambers qtreet. N. Y. 
P I&RCE & WHALIN6 .  Milwaukee. Wis. 
WHALEN TURBIN� No rtsks 00 purchaser l'amphlet sent free. BETH wlUl.El\', &lIston Spa, N. Y 

d»3'16 A MONTH to  Male or Female Agents. 
'1J NOVELTY Co., Biddeford, Me . 

5000 ��?i��I'f£\�1fo�*�r'fr��mm� $�8t��
e
�a�� 

Address N. H. WHITE,  Newark. N. J. 

MilLING MACHINE:!!. 
Universal or n Plain-Gear ond Cam Cutting. &c. 

Send for (h�A(',ript1ve catalogllp. _:to 
BRAINARD MILLING MACH. C O .  

11 5 .:Wate. St. Boston • .  

CHE A PEST AND BEST. 
Price. Only 10 Cents per Pound. 

Thomas'8 Fluid Tannate of Soda removes Hcale and 
does not injure the BOller. It proves entirely satisfac
torY where alJ other preparations have failed . One 
par"ty writes : " Each appllcation removed two Bushels 
of Scales from bis Boi ler, and the iron l ooks well where 
tbe Scales have come oft, ana it is saving 9bout ]5 per 
cent of fuel." 20ld In Rarrels 500 lb . •  X Bbls. 250 lb . • J4 Bbl •. 125 lb. Addrcs" orders to 

N. SPENOEH THOMAS. Elmira. N. Y. 

Cold Rolled Shafting. 
o:�i���� r.:�:� g�'igfl�t��

a
f�r':,�s1W I�"a'i,

e
y r�g:����i� 

to 24 ft. Also, Pat. Conplfnl;! and Self·olling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Cha.mbers Street , New Yorl",. 

Sturtevant Blowers. 
Of every sIze ann descg��'kn

G�o�rrcw £n
c��d. 

121 Chambers Street. New York. 
RE flWLDS ' 

Turbine Water 
Wheels . 

30 yea,rs' experience €n&bles me 
�o excel in Gearing Mins of a.ll kinds, 
"nd fnrnlshlng them reliable. eco· 
il,��ica��'b';\fA�ilcg¥�c9yallg�;r; 
Street, t\ ew Yor..;.:. 

PERFECTION OF SPEED ON W j,'i'ER 
WHEELS secured by the Rotary Hydraulic Gover· 

nor, under all possible conditions .  Never fal l s .  Under 
extreme changes ,  it operates the en tire gate in ten sec
onds . Warranty unlimited. No pay till testeri. J OHN 
S. ROGERS. Treas .• 19 John Street. Boston. Mass . 

RICHARDSON, MERLAM &, CO. 
-

Mannfactnrera of the Is,test Improved Patent D9r.� 
els' and Woodworth Planing Machines, Matching, SUBh 
t��l:n��aI�rlut��

n
���8a�1��S:fc���s��la �

h
a�ln�: X��: 

�{?n��B, ����� ���B,�r��JAW�hr��;
O
latt��, :���s�:ri�r; 

other kind. of Wood·worklng �rachjnery. Catalogued 

���tg::���::
s 
W�;eg�u�g�u�

a
ii��rty���J;}��

t
�V.'k:Vft 

WOODB URY'S PATENT 

Planing and Matching 
ond Molding Machlnes, Gray & Wood', Planers, Self.olllng 
3aw Arbors, and other woo(1 working machtnery. 

s;';tid�o�lZ�l�rRA � �� �1����irv8��,;��l,:rR�t,hl1. 

HARD WOODS 
IN LOGS PLANK, BOARDS & VENEERS. 

The choicest and largest Stock in ID:arket. OU1' own lmA 
portAt!on and mAnufacture .  I!lEA SONED MAHOn. 
ANY. WA LNUT, HOLLY, RED and SPAN I S H  
CEDAR, our Specialties. GEO. W. ltEAD & CO. , 

MILL AND YARD 186 TO 2UO LEWIS STREET, 
COl'. '6th St . , E. It . •  l' ew Y (1 rk .  

nrSend for C.talogua & Price LIsl . encloslng SC. stamp 

ID iefe grone unb t�atige (Elaffe unfrer lEe> 
bBrferung madjen mir befouber� barauf  
lufmerfjam , bas unfre �irma burd) i�re  l!5er. 
liinbung mit lffiaj�ington unb b.en europiiijd)cu 
,pauptflabten, Iiefonbere l!5ortf)c.ile aur G:rla1t� 
gung Uon in- unb au�riinbifdjen l,j3atcnten 
liietct. 

Seber G:rjtnber, gieidjbier \lJefdjer 9Ctltion�n. 
tiit ange�Brig , ij1 burdj bie rilieraien \).latenige. 

le1,}e ber l!5erein:gten @:Staaten aum \).lateutjdju\i 
fiir G:rjtnbungen [medjtigt . Unfre �irma ift 
bercit, gcj1ii\it auf 26jar)rige G:rfaf)rung ,  bentjd)e  
(grjtnber jeber 8eit .au [matI)en uub 3ll miif3igeu 
\).lrcijeu rajd) ullb piinftiid) \.j)ateutc au crfangen. 

IDie IDentfdje IScctiOll i f! in b en .pan bell 
fli�ig er b cutjd)cr  Sn9enieurc, �"e ldjc in ber 
Dffice perjiinHdj mit G:rjtnllern ucrfc�telt 
werben. 

�cr "Scienti£c American " mirb ill jcinen 
@:SpaUcn bie liebeutenbereu G:rjtllbnngen li e
Ivred)ell .  

([orrefponben3 crb eien unb  prompt beant· 
mortet. !j3 amVQl cte  in bcutfdjer ®pradje wer· 
beu aUf l!5�daugen franco 3ugcfanH. 

�bref�re : 

�&uuu & go., 
"Scientific .t1.merican" Patent .Agentur, 

3 7  !Plitt mil"" 
New York City. 

© 1873 SCIENTIFIC AMERICAN, INC
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Advertisement8 will &e admitted ontht&page at the rate oj 
$1.00 per line for each tn8ertlon. l!Jngravtng8 mall 
head advBrttsements at the 8ame rate per line bll nteas
urement. a8 the letter·press. 

AMERICAN SA W COMPANY, 
NO. 1 FERR Y ST., NEW YORK. 

Movable·Toothed Circular Saws. 
Eccentric Geared Power Presses. 

JjIamonds�� Carbon 

HARTFORD 

Stea'Jn Boiler 
INSPECTION & INSURANCE CO , 

$500,000. 
ISSUES POLICIES OF INSURANCE, after a careful 

nspeetlon of the Boilers, covering all loss or damage to 

'Boilers, Buildin[s, and MachiHery, 
-ARISING FROM-

,STEAlVI BOILER EXPLOSIONS. 
The business of the Company Includes all kinds of 

STEAM B OILERS, 
STATIONARY, MARINE, & LOCOMOTIVE'. 

'<l:;'��tl���r:�
tlg� ggi'a1��'i1�f �g� plan of the Company', 

HO liE OF FICE, ill Hartford, Conn •. 
'or at any Agency. 
,J. M. ALLEN, Pres. WM . B. FRANKLIN,Vice Pres 

J .  B. PIERCE, Secretary. • 

BOARD OF DIRECTORS : 
.::r. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Presiden" 
Lucius ,r. Hendee , . . . . . . . . . .  President lEtna Flra Ins. Co. 
�h':ie�h�1��1.;acil.�.��
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R. W. H • •  Jarvis . . . . . . . . . . .  .rrcs't Colt's Fire�Arm8 Mfg. Co. 
'T. O. Enders . . . . . . . . . . . . . . . . . . . . . . . .  Sec. lEtna Life Ins. Co. 
�1!��W1�:I'��W�ANjd;I�. �!";e ����,n�M ����

n
;{..�: 

Arms Man 'f'g Co. 
t:��i8�iri����.·.·.·. ·.·.·cj.O·ri9:to�rro�1����!�\f��g:8fe�: 
�";:;. �!!::;'�o'ii: :oli�:Jer,

r
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W. B. Bement . . . .  of W B . Bement & Son, Phlladelphla. 
S. P .  'rJl sker . . _ , '  of Morris . ' I  asker & Co., Pbtladelphia. 
C. W. Freeland, Treasurer Dwight Man'f'g CO . , EoBton. 

}jew York 01l1ce . . . . . . . . . . . . . . . . �39 Broadway. 
THEO. H. BABCOCK. Manager. 

R. K. McM U KKAY , Inspecto' 

T H E  

S O I E N C B  R BC O R D  
A Yearly Compendlnm of Scientific Progress and 

Discovery. 600 pages, octavo. Price $2 . 50, 
Illu strated. The volnme for 1 874 
will be issued in January ne1t� 

ThQ volumes for 1 872, 1873, 
DOW ready. 

12.-GEOLOGY AND 
l3.-ASTRONOMY, 
14. -lllUGRtU'HY. 

'j"lms NEW A.ND 
splendid annnal book presents In brief form the 

most interesttn� Facts and 
DIscoverIes in the varloUB 
Arts and Sciences tha. t have 
transpired during the nrece· 
ding year of title, exhfbitlnl< 
In ODe vlew the General Pro
g l ess of the World In the fol· 
lowing Departments : 
1.-CH j;;MISTRY AND MET· 

ALLURGY. 
2.-MECHANICS AND EN· 

GINIiI!:RING. 
a.-ELECTRICITY, LIGHT 

t.-¥:tJNJ£g��:"'Embra. 
clng New and VsefDl ln
ven tiona and Discoveries 

5._�tl�:iWy
to 

A1�
E £AW¥i. 

CULTURE. 
6.-AGRIC ULTURE. 
7.-IW RAL AN]) HOUSE 

HOLD ECONOMY. 
8'-1!�fl��-t:trTI��D

I
��: 

GlENE . 
9.-NATURAL HISTOHY 

AND ZOOLOGY. 
10 & ll .-METEOROLOGY 

TERRESTRIAL PHYS· 
ICS, GEOGJ.U.PHY. MINERALOGY. 
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bold, In every Library. 
6OO pages. Oc'''''u. Handsomely Bound. With Engrav· 

tngfi. yrlCe $2,50. 
Sent by u,all to all parts of the conn try, on receipt of 

the price. A liberal dlRcount to the trade and to "an· 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLISHERS, 
37' Park Row. N ew York City. 

THE S OlE1!l1'IFI O ll,MERIOlll!/ will be sent o».e year 
and one copy of S 01El!I OE REOORD on receipt of $5. 

SCIENCE RECORD FOR 187'2 and 187'3 now 
ready. Each $2.5U . 

BUERK'S WATCHMAN'S TIME DE· 
TECTOR.-Important for R1. large Corporations 

���h �!�1�gwr���ur"a��c:{:s;;gtli.':,"�1 ���r���i�l�� 
patrolman, 9.S the BRme reaches dl1ferent stations of his 

;beat. Sen-ti for a Circular. J. E.  BUERK, 
N. B.-This detector Is c�v�':e�

O
�yl'�o

B
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t
g�F�::�io, 

ll?&rtle. usln� or seiling these Imtruments wlthont au· 
'thorltv frOID me wIn be dealt with ar-cording to law. 

NOYE'S MILL FURNISHING WORKS 
are the largest In the Unlttd States. They make 

:Burr Millstones, Por�able Mills, E'mut MachInes, Packers, 
1>1111 Picks, Water Wneels, Pulley, ."d Gearmg, apeclally 
.f,dspted to lIonr mlli" T�lfM'il �a�J'W,':iuralo. N. Y. 

Jcbutific · 
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UNIVERSAL JAW � �  
D R I L L  C H U C K . i s ",  

c. H .  REID'S PATENT, AUGUST 12 1878. � g :  
Most POWERFUL Chuck made . Holds drills from 0 to �,�� = 

and by turning down shanks to �, will hold-withont slip· " .� 
ping in the most trying work-up' to one inch inclusive . Its ""'.:1 w 
action Is direct. quick and positive . Mechan/cal m ovement; � 
!re��R
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perfectly. Every Chnck is Bold on/ull warrant, to be return· " b � 
ed and cash refunded Ifnot entlrez satisfactory . Address ;00'= 

Send flr'Itu�t�1�d
&D��crft�l�� �r:��r�:8.D

anbUry, Ct. � �:; 

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

JIANUFAOTUUBS, TBBNTON, N. J. , �OR Inclined Planes,Standing Ship Rigging Bridges, Ferries, Stays, or Gnys on lJerrlcks & lJranes mer Ropes, Sash Cords of Copper and Iron. Lightning Condnct81'8 of Copper. SpeCial attention given to holst. Ing rope of all kinds for Mines and Elevators . Apply for CI .... ular, giving price and other Information . Send fOl DamJ)hlet on Transml.slon of Power by Wire Ropes A larlle S Lock constantly on hand at New York Warehouse. No. 117 Liberty street. 

TRY THE VICTOR DRILL CHUCK.-Warranted to hold with a clasp of the hand Tri. nmphant at Vienna. HUBBARD & CURTI�S MANU. FACTURI�G CO . ,  Address Middletown. Conn. 

LUBB.IOA TORS. 
DREYFUS' transparent Self.act· 

Ing Oi1el'8, for sorts of Machinery 
and Shafting, are e In all seasons, 
l�"h

ng �'¥tf R �o�
E

cIyif;t��; 
... 1kIi ..... now odopted We over 150 R. R. In the U. S., 

�"ti'll�
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r
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o
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PORTLAND CEMENT, 
From the best Lon

��n=f)�'ts
·
C113���1&?�.

" 
A Practical Treatise on Cement furnished for '25 cent. 

SUPIIR-BIIA TIIRS 
Save fuel, and SUP!ri DRY steam. EasUy attsenell to 
any boiler. NRY W. �Ul!��ls�,

n
�e"':¥orl<. 

pyrometers For testln/t Ovens. Boller 
• due8, Blast furnaces, 

Super·Heated Steam, OU Btms. &c. 
Address RENHY W. BULKLEY, 

S 
A 
W 
S 

98 Liberty St� New York. 

B 
A L U M I N O U S  A N D  O R N A M E N T A L  U I L D I N G  P A P E  

P A P E R  C A R P E T I N G  A N D  O I L  C L O T H . 

W. R. H. ROGERPr �15�� FOR SAMPLES AND PRraE LIST . � 
DAVIS & CO 

� 
.. " ""�""�. N •• Yo". . . '""" . m •. R 

STATJONARy 'i\ND PORTARLE STEMt ENGINES. 
Babcock & Wilcox Patent Safety Boilers, 

LEFF El'S DOU BLE TUR B I N E  WAT ER  WH EEL,. I B
OGARDUS' PATENT UNIV ERSAL EC· 
CENTRIC MILLS. for "rinding Bones. Pot Shells, 

Ores, Old Crucibles, F'ire VIay, Guanoe, 011 Cake, Fee-d, 
Cor�, Corn and Cob, Tabac('o, Snuff, bugllr, Salts, Roots, 

\ Spices, Coffee, Vocoa·nut, Flax·se�d, Asbestos, Mlca, To
, matOf'B, Saw dUt:lt. Horn . &c., and whatever cannot be 

SHAFTING, PIILLEYS, HANGERS AND GEARING. 
P O O L E  & H U N T ,  B A L T I M O R E .  

groaud by other Mills. Also, for Paints, Printers' Inks, 
, Paste Blacking, &c. JAMES BOGABDUS, corner White 

and Elm Streets, New York. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest. Best. 
1�. 

t
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o
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highest percentage ever 
shown in 8. rellable test and 
the highest average re
sults ever obtained. In 
practical use i t is everywhere 
demonstrating its superior· 
Ity over . all othel'll . Emer· 
folon's full report furnIshed on 
application. Sendfor Clrcn· 
lar. 
MERRILL & HOUSTON 

IRON WORKS, 
Belolt. Wisconsin. 

STEAM BOILER AND PIPE 

COVEIlIIlG 

BIDS AND PROPOSALS 
For the construction of the OJ L CITY GAS 

WORKS, and tbe supplylnl< of t,he city with gas. will 
�Td:��!r��e ����
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e
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e
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detalled drawings, and must state the price of t;onstruc· tlOo, and the  lowest rate at WhICh gas will be furni�hed 
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afte r agreeri upon .  
Information in regard to  the w9rk. required may be  

obtained at the city 01l1ces, o r  through the mall . 
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sll<ned. ISAAC M. SOWERS, Mayor Oll City, Pa . 
THE BEST SOLID EMERY 

WHEELS and patent Grinding Ma· 
chIDes arf" manufactured by the 
AMERICAN TWI8'f DRILL COMPANY, 
Woonsocket, R. I . 
liar' EVERY WHEEL AND EVERY 

MACHINE WARRANTED. 

BUILDING PAPER ! 
F?r Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. bend for Samples 

and CIrculars, to B. E. HALE & Co., 56 I'< 58 ParI< Place, N. Y., or !tOOK RIVElI P APE" Co. , C'hicago, 

NEW YOUK STEAM ENGINE CO. 
MANUFACTURERS OF 

Machimists' Tools 
OF ALL DESCRI PTIONS, 

98 Chambers St. , NEW YORK. 
B U I L D E RS 

IRE TANITE 
Emery Wheels 
�r�D�����RG 

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

; merJGrinders 
M�NR�E LOo�A. 

JUST PUBLISHED ! 
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ing Machinery." 124 pages. 
This Pamphlet Is offered to the Publlc as the most 

�oml'lete Manual on the subject of Emery Grinding yet 
p�J�;:'��' .Jiti: IFltyj;�:it8b��
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HOW ABOUT YOUR PAY ROLL 1 
Is not THIS the time-now when working forces are 

being reduced, and each man's effort is to see how FEW 
har,dB he can get along with-Is not this the time to 
���& W:���

I
Y .il�f �

la
i�(�d O

f
E:::���·

s
g::tri'gj��IUac�&� 

draw ? How many men now working with .F'lIe, and 
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many Pa:\, Roll Swelling men will It take t .. do, with 
Vise and File, what ONE man will do with that never· 
dulling Rotary �'lJe, a TanUe Emery Wheel ? That File 
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}�� ��e�'les:tIS of Adamant, and whose speed 

Whe!l 1!l0ney Is scarce Labor Savin!: Tools are cheap 

1873 and 1874. 
Catalogues Free. 

Machinists'. Blacksmiths,' Model Makers', Pattern Ma· 
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s: orl:�gha�fc��rfi', and Tools and 
A. J .  WILKINSON & CO., Boston. Mas s 

THE PULSOMETER. 
The simplest, most durable and efiectlve 
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Its parts. It cannot get out of order. 
Bran c h  D e p o t s 1-11 Pemberton 

Square, Boston, Mass. " 1827 Market St., 
Phlladelr.hl.

s 
Pa. ; 59 Wells Street, Chi· 
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Street, St. LouiS, Mo. 
HALL & CO . , .w ()ortlandt St., N.Y. City. 

lVorkers lVanted 
For WOOD'S HOUSEHOLD MAGAZ INE, 

which with Its Premiums, Is one of the most attractive 
ln the country. 

Price of Magazine, 

OHB DOLLAR 
A YEAR. 

Commissions liberal, offering a lucrative and agree· 
able bnslness to those willing to give It proper attention. 

Vol. XIV. begins with January, 187'4. 
Examine our Clubbing & Premium Lists. 

Two first·cla.s periodicals for tpe price of one. 
IT Far specimen Magazine and further Information, 

Address, 
WOOD'S HOUSEHOLD MAGAZINE, 

Newbur!:h, N. Y. 

S. E. SHUTES, Publisher. 

WIRB ROPII. 
John W. Mason & Co., 48 Broadway, New YorI!:o 

OVEMBER 

P, BLAISDELL & CO" 
KANUFACTUBEBB O F  T HE  BEST 

Patent Drill Presses. with Q.uick 
Return Motion, 

In the Market, also other Machinist Tool .. 
SEND FOB CUTS. 

WORCESTER, MASS. 

ROGERS' TANNATE OF SODA, against 
incrustation in boilers j, generally approved by Scientists and En�lneers. !lend for BOOK. FOUR 

gElI:
S
;;gWl'p c<t��F�,,9A�E���lliiIJ'j;0�k� WITH IVERAGE WATElI AND PRESSURE. '25 centS the pound. Address JOS. U. ROGERS & CO. Madison, Ind. Dr The manufacture or use of any form of Tannate of Soda, for above purpose, Is our EXQLU8IVB right under pat�nts. Ally Infringements of same w1ll ba !!irorously prosecuted. 

NEARLY 1,000 NOW IN USE. 
We offerthe.e Planers to our customers, believing them 

to be the best for the price that can be found. They will 
plane thinner and thlcker,plane 
more and do It better than any 
other of their weIght a"d price, 
and. at the same tlme",le •• Uable 
to I<et out of order. These plan· 
ers are capable of earning them .. 
selves and paying the expense of 
running them In from eight to 
ten days . They have met with 
merited Buccess wherever they 
have been introduced, and never 
ft��i"wfl\V�lae�;�� r:��m�l��: 
and d�wn to les, than )fi Inch In 
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the reach of those of smal1er means, and their small size 
(Sxa feet) adapts them to many small shops, where & 
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manufacture three slzea, with either single or doublb 
rollers, 16, 20 and 24 lncbes w ide. 
Price of 16 inch Planer, single roller . . . . . . . . . . . . . . .  $105.00 

u 20 I i  H '" I i  • • • • • • • • • • • • • • • •  ]00.00 
24 " " . • . • • • • • • • • • • • • •  140 .00 

Price to plane 24 Inch wide , double roller . . . . . . . . . .  165.00 
U u 20 u . , ., " 145 00 

Price of Conntershaft and Hangers . . . . .  ::::::.: : : :  2O:0� 
:: Extra Rutters, per Batr, �t i��b:: : : . : : : : :: : �:� 

For Illustrated c'rcnhrs, sent free, address GEORGE 
PARR, M.n>lfacturer of l1echanics' Tools and Light 
Machinery, Buffalo, N .  Y. 

CHAMPION SPRING MATTRESS-The 
latest and best ImQrovement. Do you want & 

neltlthy and comfortable bed? Here It Is. The .ofteot 
"aSlest, cheS

B
est, most popular, and durable S
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De usea on fioor wlthou.t bedstead. No under bed reo 
qulred. Needs only half thickness of hair mal tres •• The 
regular size double bed, 4 ft. 6 In. oy 6 1\., contains 1!r� 
ateel · upholstery springs ond welgns only thirty 
Ibs. 1\1ore springs tor your money ln this bed than III any 
oth�r. Warranted noiseless. Any sizes made to order 
Send for pl.torial elrenlar. Retail price of double be� lfi�' ��l��

e
�'I�lr:l'}jj!��::t �� �:�i!�e. t'i:��f:���. 

g�r����Pdg� ����c\�M':�¥�r��" Muers, 102 Cham· 

RANSOM SYPHON CONDENSER perfectll 
and maintains vacuum en Steam Engines at cost of 

one oer cent tta value. and bv ita use Vacuum Pan� are 
mn with full v&cuum without Air Pumn. Please call at 
the Company's olliee, .Bu1l'alo , N. Y. Circulars .ent to 
any address. 

ests of Popular SCience, the MechanIc Arts, Manufac
tures, Inventions, Agriculture, Commerce, and the In .. 
dustrialpnrsults generally, and Is valuable and Instruc. 
tive not only In the Workshop and Manufactory. but also 
In the Household, the Library, and the Reading Room. 
The Best Mechanical Paper �n the World 

A year's numbers contain ever 800 pages and several 
hnndred engl&vlngs of new machines, usefnl and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufaeturer ! 
No person engaged In any of the mechanical pursuits 

shonld think of doing without the SCIENTIFIO AMERI· 

CAN. Every number contains from six to ten engravings 
of new machines and mventlons which cannot be found 
In any other publlcatloB. 

TERMS. 
One copy, one year 
One copy, SiX months 
One copy, (our months 

eSA 
1.51. 
1,00 

One copy of ScientifiC Amerlaan for one year, and 
one copy of engraving, .. Men of Progress .. lO.OC 

One copy of SCientific American for one year, and 
one COpy of .. Science .Record," for 1873 4.50 

Remit by postal order, draft or express. 
The jlostage on the Sclentl:l1c AmerlCan Is five centoper 

quarter, payable at the 01l1ce where received. Canada 
subscribers must remit, with subscrlptlon, 25  centl extl& 
to pay postage. 

A.ddre88 all ieUe .. andmakeall Post O1!lce orders and 
drafts payable to 

M1JHH &. 00. 37 PARK B.OW Nri'.W YOU. 

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

ombard sts. Phlladelphla, and 5\J Gold .t., New York. 

© 1873 SCIENTIFIC AMERICAN, INC




