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GREAT TELESCOPES. 

Only eighty miles to the moon, or, rather, the human eye, 
to all intents and purposes, is brought within the above dis
tance to our attendant satellite, through the annihilation of 
160,000 miles of space by the immense refracting telescope 
represented in our illustration. Its magnifying power, in 
other words, is 3,000 times, and as the eye naturally receives 
a beam of light one fifth of an inch in diameter, this instru
ment, gathering from the surface of its twenty-
five inch object glass, will have an illuminating-
power 15,625 times greater. That is, it will 
convey that number of times more light into the

, eye. 
The object glas8, now the largest in the world, 

was recently made in England. It is by far the 
most difficult part of the apparatus to construct, 
for it must be without blemish, strim or wavy 
lines, of absolutely uniform density, and perfect
ly pellucid. To produce so large a lens, the la
bor is immense, for, with the increase of power, 
,",very defect is pr�portionately magnified. Even 
after the glass is cast, its grinding to exact curves 
and the application of the polish is a scr.rcely 
less formidable work. 

The tube of this telescope is of steel, of strength 
sufficient to prevent the possibility of flexure 
under the great weight which it has to carry. A. 
zine tube within serves to cut off any currents of 
warm air which would disturb the cone of light. 
The instrument is mounted on a pillar, twenty
nine feet high, on which it is adjusted with the 
nicest precision. Suitable clockwork serves to 
carry it around in following any heavenly body 
which is under observation. The entire instru
ment weighs nine tuns. 

Tlie next largest telescope is located in the ob
servatory in Chicago. It was made by Mr. A.lvan 
Clark, and its object glass is eighteen and a half 
inches in diameter. The two next in size, having 
objectives three inches smaller, are of German 
manufacture and are located nt Cambridge, Mass. , 
and Pulkowa, Russia. 

Tlmugh the instrument we illustrate is now the 
largest in existence, it will not long remain so. 
The Messrs. Clark, of Cambridgeport, Mass. , 
han', for some time past, been engaged in grind· 
ing a twenty-seven inch lens for our Government, 
which, when complete, is to cost $50,000. The 
telescope in which it will be placed will, in all 
probability, be located on some elevated position, 
or in the astronomical station to be established by 
the United States Coast Survey Bureau, on the 
Sierra Nevada mo\mtains. It will be situated at a 
hight of from seven to ten thousand feet above 
the sea level, in an atmosphere of great purity 
and eomparatively free from clouds. This great 
instrument will doubtless allow of observations 
which will add greatly to our knowledge of phy
sical astronomy. 

pprhaps it may be the fortune of our readers 
at SOllle future period to learn of the construc
tion of the million dollar telescope, to be built 
undpr g"overnm(>.nt auspices, the erection of which 
we- recently advocated in these columns In such II 
ease, instead of being eighty miles from the 
moon, as we now virtually are, we should reduce 
that distance to four or five miles. The magni
tudp of the results whieh could thus be obtained 
can hardly be conceived ; but the question of the 
(,xistence of human or other beings in the moon, 
which, from the times of that veracious scien
tist, Baron Munchausen, to the present day, haH 
distarbed the mental equilibrium of sensational 
would-be Hstronomers, might at least be definite
ly settled through the couvincing ageney of di· 
red optical proof. 

o _______ • __ • ___ .� .... �-.... -.------•• 

Novel Fire AlarID. 

Mr. N. M. Booth, Secretary and Superintendent of the 
Ohio River Telegraph Company, at Evansville, Ind., has 
lately put a novel fire telegraph and steam signal apparatus 
into operation in that city. 

The telegraph is so arranged that, when' the circuit is 
closed, it pulls the support from under a lever. The lever, 
being an extension of the handle to a cock, falls and swings 
back and forth, letting on the steam and cutting it off as it 
continues to swing. When oscillation ceases, the whistle 
gives a prolonged scream until the lever is replaced ready 
for another alarm. This line is only a part of Major 
Booth's invention, being intended as a signal to the engineers 
;.:) put on extra water pressure in the water pipes when a fire 
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occurs. On a recent trial a police officer turned the alarm background, and we might go on indefinitely, but we for
key, when instantly the steam whistle tooted out five or six bear. ." What's in a name, " if the well pays ? 
puffs and then settled down to a long shriek. . ----------.�.-.------... 

.. -------.. • ....------ .. --- Air and StealD Engines. 

NalDe .. or 011 Well... It is well known that the injection of a certain smallquan� 
We have frequently been amused as well as interested at tity of air amongst the steam that is to supply a steam en

the odd names given to oil wells in the oil regions, says tha gine has been found to produce improved economy of heal 
National Oil Jo'urnal. From 200 to ROO new wells are com- to a certain extent. There are obvious causes for this facl 

THE LARGEST REFRACTING TELESCOPE, 
pleted each month, and to each must be given a name by 
which it may known by the producers and pipe companies,  
and we do not wonder that owners should find a dearth of 
names or resort to those that seem odd. Should the same 
name be used more than once, much confusion and annoy
ance would be the result, and many times mistakes would 
be made that it would be next to impossible ever to correct. 
We find one man, who evidently thinks much of the game of 
cards, who has Dl1med his wells " High," " Low," " Jack," 
" Game, " "Seven Up," !ltc. Another man thinks more of 
such things r.s "Race Course," while " Reliable" and 
" Prosperity" and "Calamity" figure very conspicuously 
with" Faith," " Hope ." and " Charity. " Not far a,,'CY, and 
beneath the " Maple Shade," another, with " Wild Cat, " 
"Blal'k Shpp.p," n.n<l.. "n."Vil'F Hidg-p.," cloRely fill� 'I;' ;',(> 

('..onnected with the more efficient communication 
of heat from tHe fuel to the wat.)r and steam. 
For example the air may be previously passed 
through tubes which expose a large surface tc 
the fire in addition to that whieh the steam boiler 
alone presents, or the air may be itself part of the 
products of combuRtion, being freed from dust by 
suitable processeH. 

The following remarks are intl..'nded to sbow 
that according to the principleH of thermody. 
namics the air has a tendency, independently of 
the communication of heat from the fuel, to in
crease the efficitmcy of the steam in transforminj;!' 
heat into motive energy, and to show that it, i� 
worth while to test h,)w fnr this beneficial lI,etion 
can be carried in practice, by the aid of e:s-.peri
ments in which a larger proportion of air shall be 
employed than hits hitherto heen tried. It is 
well known that the efficiency of any heat engine 
is limited by the temperatures between which it 
works; the greatest possihlp, efficiency, that is, 
ratio of work done to' lwa.t p,xpended between 
given limits of temperat;tre, bp,ing expressed by 
dividing the range' of t�.lperature hy the abso
lute temperature at the 1iftther limit. 

In order that this theoretiCal duty may be real
ized, it is ess(,ntial tllltt aU heat whatsoever re
ceived by the working Hubstancp should he re
ceived at the highest limit of temperature, and 
all heat rejected by tlll..' same substance given out 
at the lowest limit ; for example, if the airis . 
heated at five atmospheres and coolpd at one at
mosphere, of absolute llresBure, the upper and 
lower limits of absolute temperaturfl benr to each 
other the proportion of 1'58 to 1, and thl..' thporet
lcal efficiency is about 0'37. In a steam engine 
working between the Harne limits of pressure, the 
theoretical limits of temperatnre on Fahrenheit's 

ordinary scale would be apout 2!lfi" and 212°, cor
responding on the absolute Kcale to 757° and f.\73" 
Fahrenheit., and the theoretical efficiency would 
be equal to 8:t+757- '124. It. i� easy to see in a 
general way t.hat inan engine in which the fluid 
employed consists of air and stpam mixed, the ef
ficiency will be something intermediate be'ween 
the quantities above Bet down, being less than that 
in which air alone is employed'. 'fIll' most effi
cient engine of nIl, theoretically, would he one in 
which nothing but dry air was PIllployed.  Here 
we are met by the fact that grell,t practical diffi
culty has been found to attend the employment of 
dry air, in particular that it has been found al
mOBt impossihle to prevent the heating vessel from 
becoming overheated, and (�onsequently burned. 
On the other hand, an engine worked with steam 
alone is liable to fall (�onsiderably below the cal
culated theoretieal efficiency. There is a certain 
proportion of ail' to Hteam which enables nIl th" 
heat required for raiRing tll" temperature to be 
produced hy the comp)'()�sion of the air, IJeing the 
surplus over and above that which is required in 
order to raise the temperature of the air itself, and 
thus the efficiency of the engine is prevented from 
falling materially below the calculated theoretical 
efficiency for steam. In the examples already 
given, the compression of dry air to five atmo
spheres would produce a rise of 390" Fahr. , while 
the actual rise required is only 84° Fahr. , and 

without going into a minute calculation of the surplus heat 
produced by the compression of the air, it may be mentioned 
as the result of such a calculation that the surplus heat so 
produced amounts to about three fourths of the whole he�t 
due to the compression, and that by introdllc.ing a mass of 
air at each stroke, equal to about one and one third the mass 
of feed water employed , the whole heat, necessary for rais
ing hy 84° Fahr. the temperature of the air a,nd water, may 
he obtained by compression of the air alone, to the grp,at hen· 
efit of the efficiency of the steam. 

The above example appears to he Rufficient to show that it 
is worth while, in what have lately been called aero-steam 
engines, to carry experiment further than has hitherto been 
done in the direction of thp introduction of large quantities 
of "ompressed !lit. 
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NEW BUILDINGS IN J[ADRAS FOR THE REVENUE 
BOARD Ol!'l!'ICES . .  

The Revenue Boll.l'd Buildings in Madras, India, of which 
we append an illustration, stands adjacent to the old palace 
of the Nawabs of the Carnatic. The latter structure, which 
is now used as a college, is constructed in the mixed Hindoo
Mahomedan style so common in the south of India, and the 
general effect of the exterior (which is colored dark red and 
white) is more pleasing than that of many buildings subse
quently erected by Anglo-Indians. The Government found 
it necessary to make extensive alterations and additions, and, 
by the desire of the Governor General, Lord Napier, these 
works have been carried 
out sa as to assimilate the 
Revenue Board buildings 
with the older adjacent 
structure. Mr. Chisholm. 
the Government architect. 
while keeping to the gen
oral lines of the old struc
ture, has taken his details 
and many forms from purer 
types of the style, and su
perior materials have en
abled him to adopt a much 
lighter form of construc
tion. 'Vhen the offices have 
been completed, the outlay 
will scarcely be felt, as the 
amount of rent now paid 
by Government for private 
offices represents capital 
equal to the expenditure 
involved. 

The material is the fine 
chunam of that coast, a 
well known and beautiful 
building stone. 

The building finds favor 
in the locality; both Euro
peans and natives seem to 
take a general interest in 
its progress, and Lord Na
pier, in 0. lecture delivered 
there some time back, 
makes the following aliu
sion to it: 

, 'Tho Government has 
endeo.vored, with the ad
vice of an accomplished 
architect, to exhibit in the 
im:,>rovements at the Reve
nUel Board an example of 
the adoption of the Mus
sulman style to contempo
raneOU3 use. Mr. Chisholm 
would b() the first to dis
c1aim-.e.nd condemn the ma
terial which has been forced 
upon him by necessities' to 
whic�l we are still subject
ed, bu t his design will be 
a practical demonstratilm 
of the viewJ which I have 
here o.lvocated. He has , 
paid th,e first tribute to the 
genius of the Po.st; he has 
set the first example of a 
revival in native art which 
I hope will not remain un
appreciated and uhfruit
ful." 

.... . 
The Practical Man, 

The practical man derides 
those who bring forward 
new inventions, and calls 
them schemers. No doubt, 
whatever they do scheme- . 
an d well it is for the coun- . 
try that there are men who, 
do so-it also may be true, 
that the majority of the, 
Bchemes proye abortive;; 
but it must be recollected l 
that the whole progress oiE 
art and manufacture has, 
depended an.d will depend l 
upon snccessful discover-. 
'ies which, in their incep-. 
tion, were and will b3l 
Bchemes just as much as! 
were those discoveries that 
have been and will be unfruitful; but the successful discov
eries, because they are successful, are taken out of the cate
gory of schemes when years of untiring application on the 
part of the inventors have, so to speak, thrust them down 
the throat of the unwilling practical man. Take the instance 
of Mr. Bessemer, who was heset for years by difficulties of 
detail in his great scheme of improvement in the manufac
ture of steel. As long as he was beset' the p::actical men 
chorused: "He is a schemer; he is one of the schemers; it 
is a scheme." Supposing that these practical difficulties had 
beaten Mr. Bessemer, and they had not been overcome to this 
day � The practical man would have derided him still as a 

schemer, although the theory and groundwork of his inven
tion would have been as true under these circumstances as 
it now is, Fortunately for the worl�, and kappily for him, 
he was able to overcome these most vexatious hindrances 
and make his invention that which it is. No one now dares to 
apply the term" schemer" to Mr. Bessemer, or "scheme' 
to hill invention, but it is as true now that he is a schemer 
and his invention a scheme, as it would have been had he 
failed up to the present to conquer the minor difficulties. It 
is a species of profanation to suggest, but it as true, that 
Watt, Stephenson, Faraday, and almost every other name 
among the honored dead to whose inventive genius we owe 

the development that has taken place within the last century 
in all the luxuries, the comforts, even the bare necessities 
of our daily existence, would, in their day and while strug
gling for Iij-lCcess, ha.ve been Bpoken of as schemers, even in 
respect of those very inventions of which we are enjoying 
the fruits.-Popula'l' &ience Monthly. 

------�----_.� •• �'4_�--__ -------

THE American cotton crop of 1872 will considerably ex
ceed that of last year. The acreage this year is 8,656,504, 
an increase of 945,305 acres over last year. The average yield 
per acre last year was 0-385 of 0. bale, making the total yield 
2,974,351 bales. At this rate the crop will be 3,290,000 bales, 

The Teeth--Treatment oC Exposed Pulp, 

While we are not always and under all circumstances in 
favor of capping'exposed pulps, says Dr. G. W. Klump, in 
Dental Oosmos, we believe that, when it is deSirable, a large 
majority of teeth so conditioned may be treated and restored 
to health; 

Our first effort is to remove all decay and foreign matter 
from over and around the pulp without injuring the pulp it
self; next prepare a piece of punk of suitable size, moist
ened with carbolic acid, tincture of aconite, or any good an
odyne, and after drying out the cavity carefully, place the 
punk over the exposed pulp and seal it up with cotton and 

lIandarac, being c&utious 
not to use too much 
cotton so as to cause a 
pressure on the pulp 
when the cotton swells. 
We let this remain in 
the tooth one, two, or 
three days, as the case 
may be, with special di
rections to the patient 
to come in, without re
gard to the appoint
ment, at the first ap
proach of pain. WoJ 
regard this last injunc
tion as highly necessa
ry in the proper treat
ment of an inflamed 
pulp. If we can, by 
this means, keep an 
exposed pulp ten days 
or even a week without 
giving any pain, we 
consider the case one 
favorable for capping 

.d with oxychloride. 
M We now remove any 8 decay that may yet re� main along the edges 
rtr0f the cavity, and in
C! sert, for a few moments p:t only, a pledget of cot-9 ton with carbolic acid. � We then prepare an-

other pledget of cotton � moistened with glyce-
role of thymol, and af� ter removing the for� mer pledget, place this 

1=1 in the cavity and again S seal up, say from five 

FCI to ten minutes. In the 
meantime we take as 

1=1 much of the oxychlo= ride and liquid as we 
o expect to use, placing 
FCI them on a glass slide 
J'I:1 near each other. We = select an excavator of 
J'I:1 proper shape and size, 
I> and roll some cottori = around it tightly, form-

ing a kind of cotton � probe. Having a bot
E-! tIe of collodion on 

hand, we now, by any 
means preferable, pro
tect the cavity from the 
fluids of the mouth, re
move the cotton with 
the thymol, dry out the 
cavity, and, with cot
ton saturated with col
lodion, give the entire 
cavity a coating. We 
now mix oxychloride to 
proper consistency, and 
introduce to the orifice 
of the cavity with spa
tula or flat burnishers, 
and with the cotton 
probe press to its pro
per place; keep it dry 
ten or fifteen minutes, 
then give it a coating 
with sandarac or wax, 
or, what is better, seal 
up with cotton and san
darac, and let it so re
main ten days or two 
weeks. If the tooth 

during this time remains perfectly comfortable, it may now 
be filled over the capping with the permanent filling. 

The above has, for some time, been our usual mode of 
practice. The almost unbearable pain which so frequently 
followed the capping, ,and which was such a serious cause of 
anxiety to both patient and operator, is by this means either 
entirely removed or so slight that it forms no important ob
jection to capping, and, as we would naturally infer, is much 
less liable to produce destruction of the pulp than when such 
severe pain follows the operation. We have capped very 
many in this way, and theyha.ve, with few exceptions, proved 
l3uccessful in every respect. 
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trate the law that, when a mirror r�tates, the angularveloc. 
ity of the beam reflecting from it is twice that of a reflecting 
mirror. That is, referring to our engraving, that while the 
mirror B passes from the perpendicular to its represented 
position of an angle of 45°, the, beams diverge to a right 
angle or 90°. This is shown by mere inspection from the 

PROFESSOR TYNDALL ON LIGHT. 
The eminent English scientist and investigator, Professor 

John Tyndall, has for the first time appeared before a New 
York audience, and in two masterly discourses has opened a 
series of lectures on the subject of "Light." Failliliar as 
we are with the admirable works of thie learned author, we 
naturally expected an able and entertaining di3quisition on 
the prolific subject he had Ilelected; but we confess we were 
unprepared for so excellent, clear and scholarly an elucida. 
tion of the most elementary principles of physics. He fairly 
placed light in a new light, and by his simple explanation of 
theory and splendid execution of experiments illuminated 
with the brilliancy of his genius even the dazzling rays from 
which he drew such treasures of learning and thought. 

It is a matter of regret to us that the pressure upon our 
columns and the rapid sequence of Professor Tyndall's lec· 
tures prevent our giving them verbatim; but the most in. 
teresting and striking portions will be carefully selected and 
presented as fully as our space will admit. An allusion to 
the favor with which his books were received in this coun-
try, and the circumstances which brought about his visit to 
the United States, constituted the introductory remarks of 
the opening discourse. After briefly glancing at the birth of 

position of the index. 
Passing to the subject of 

REFRACTION, 

Prof!'lssor Tyndall gave a short historical sketch, of the course 
of inquiry into the phenomenon 'from the year 1,100, by AI· 
hazen, an Arabian philosopher, to the first discovery of the 
principle by Willebord Snell in 1621. The bending of the 
ray in passing from a thin to a dense medium was admira·' 
bly illustrated by the apparatus shown in Fig. 2, 

science and in a few words tracing its progress to the time the lecturer observing that he preferred to produce direct op. 
of Newton, the lecturer entered upon his subject proper tical proof rather than ask the audience to believe facts from 
at its very beginning: The ancients, he said, satisfied them- chalk lines on the black- board. A Circular vessel with its 
selves that light moved in straight lines; they also knew two sides of clear glass is partially filled with colored or tur. 
that these lines, or rays of light, were reflected from pol. bid water; A is a movable inclined' mirror which may be 
ished surfaces and that the angle of incidence was equal to placed at any point on the periphery of the circle, so as to reo 
the angle of reflection. This knowledge constitutes our

, flect a beam of light from the'lantern either perpendicularly 
starting point. To the source of light to be employed duro to the surface of the water or obliquely, as represented. 
ing the experiments attention was asked, and after alluding Striking the liquid perpendicularly to its surface, the course 
to the generation of heat and light by combustion, Professor of the ray is shown in a bright vertical line in the water, so 
Tyndall brought together coke points, which being attached that it is unrefracted. Meanwhile the beam passes unseen 
to the poles of a small voltaic battery, glowed with a white through the air above the water. Laughingly observing 
heat. Whence comes this heat? Suppose, in the first in. that he was not addicted to the small vice of smoking, Pro. 
stance, when the thick wire was employed, that we had per. fessor Tyndall lit a cigar and puffed the smoke into the space 
mitted the action to continue till one hundred grains of zinc B, when the track of the ray became clearly apparent. Mov. were consumed, the amount of heat generated in the battery ing the mirror A to the position shown in the cut, the beam 
would be capable of accurate numerical expression. 'Let was caused to strike the liquid obliquely, when refract�on 
the action now continue with this thin wire glowing until was clearly produced as represented. Snell's discovery, that 
one hundred grains of zinc are consumed. Would the the quotient (the index of refraction), obtained by dividing 
amount of heat generated in the battery be the same as be. the s�ne of the angle of incidence by the sine of the angle of 
fore? No, it would be less by the precise amount generated refraction, was always a constant quantity for the same me· 
in the thin wire outside the battery. In fact, by adding the dium, whatever the obliquity of the rays may be, was then 
internal heat to the external, we obtain for the combustion of h' II d 'b d d f d t' f th corner grap lca y escrl e an re erre 0 as one 0 e . 
one hundred grains of zinc a total which never varies. Here, stones of optieal science. This was applied by Descartes to 
continued the speaker, we have an illustration of ,the con· the 
stant law that in physical nature we have incessant substi. 
tution, btit never creation. 

EXPLANATION OF THE RAINBOW. 

, Professor Tyndall then added some further remarks reo The bow is seen when the back is turned toward the sun. 
garding the electric light, saying that it would constitute the Draw a straight line through the spectator's eye and the sun; 
mode of illumination for experimental purposes, and noting the bow is always seen at the' same' angular distance from 
the fact that, during the intense glow of the carbon, the eye this line. This was the great difficulty. Why should the 
failed to see the coke points whence the light issued. This, bow be always, and at all' parts, forty-one' degrees distant 
he stated, is due to the spherical aberration of the organ, or from this line? Taking a pen and calculating the track of 
in other wurds, that the circumferential and central rays every ray through a rain drop, Descartes found that at one 
have not the same focus. To illustrate by means of a lens, particular angle the rays emerged from the drop almost 
the carbon points in the lantern were projected on the screen, parallel to each other, being thus enabled to preserve their 
The image was faint and nearly obliterated by a halo of intensity through long atmospheric distance; at all other 
light by which it was surrounded, A similar effect is pro. angles the rays quitted the drop divergent, and through this 
duced in the eye, the blur of light upon the retina being suf. divergence became practically lost to the eye. The panicu., 
ficient to destroy the definition of the retinal image of lar angle here referred to was the foregoing angle of forty. 
the carbons. one degrees, which observation had' proved to be invariably 

The theor.etical defects of the eye were alluded to-its that of the rainbow. 
opacity, want of symmetry, lack of achromatism and absolute Newton's experiment with, the prism was then described, 
blindness in part-which, said the speaker, caused an emi. and served to introduce the subject of the 
nent German philosopher to say that, if any optician sent him PHENOMENA OF COLOR. 
an instrument so full of faults, he would return it with Various well known experiments were made in the analysis 
the Aeverest censure. Referring to the and synthesis of light, proving that the colors of a spectrum 

PROPAGATION OF LIGHT, may be squeezed or blended together by the aid of a lens; 
its rectilineal nature may be shown by the simple experi- that an image of the carbon points, whence the light issues, 
ment of allowing the rays to pass through a minute orifice mlty be Quilt up from the colors of 'the spectrum, and that, in 
into a darkened chamber, where external objects will be pro· virtue of the persistence of luminous. impressions upon the 
jected reversed upon a screen. Every straight ray proceed. retina, the prismatic colors may be mixed together in the eye 
ing from the object stamps its color upon the screen, and the- itself, the impression of whiteness being the result. 
sum of all the rays form an image of the object, which is DISPERSION 
seen inverted because the rays crose each other in the aper· 
ture. To explain this fact, the lecturer made a small per. 
foration in a sheet of tinfoil stretched before the light in 
his lantern. A single reversed, though blurred, image of 
the carbon points ,appeared on tha screp-n. A second aper. 
ture produced another image, several orifices a number of 
images, until if l1he foil be removed altogether all these 
bright figures run together and combine to form the circle of 
clear light. 

ILLUSTRATION OF A LAW OF LIGHT. 

The law that the angle of incidence is equal to the 
angle of reflection was experimentally illustrated by the sim. 
pIc apparatus shown in Fig. 1. 

Is the drawing out of a white line into a spectrum. Newton 
supposed that refraction and dispersion were inseparable, but 
Dollond showed that,. by combining two different kinds of 
glass colors could be extinguished still leaving a residue of 
refraction, and he employed this residue in the construction 
of achromatic lenses. This point was illustrated by throw· 
ing a beam through a prism of water and marking with a 
pointer the position of the spectrum on the screen; then, by 
adding a prism of glass, a white image was produced, which, 
compared with the point noted, was still considerably refract. 
ed. The refraction and dispersion of bisulphide of carbon, 
as compared with water, was alluded to in order to show the 
great extent and richness of color of the spectra of the former 
substance. 

WHAT IS COLOR? 
Natural bodies have showered upon them, in the white 

light of the sun, the sum total of all possible colors, and their 
action is limited to the sifting and appropriating from this 
total the colors which really belong to them and rejecting 
those which do not. The portion rejected gives' them their 
hue. But what is black? Throwing a brilliant spectrum 

A straight lath 'is placed as an index perpendicular to a upon the screen, the lecturer placed a piece of black ribbon 
BUlall mirror, A, capable of rotation. The beam of light from in succession in the different colors. It quenched all, and 
the lantern is received upon the glass and reflected back consequently blackness is the result of the absorption of the 
along its line of incidence. The index being turned the mir· constituents of solar light. Taking a second piece of ribbon 
ror turns with it, and at each side of the former the incident he held it in the red portion of the spectrum; it.appeared as 
and the reflected beams are seen tracking themselves through black as the first piece. He then moved it along until it 
the dust of the room. This device enables us also to illus· reached the green, when it appeared of a vivid shade of that 

color. Therefore the. ribbon absorbs all the red and yellow 
light and offers mere darkness to the eye; while it rejects the 
green, and blue sha<l.es, appearing of itl> proper hue. The 
same was similarly shown with a red ribbon, which absorbed 
the green color and rejected the red. Why is it that on 
looking at objects through a red glass, all are tinged with 
that hue? This was answered by passing the dispersed rays 
through such a colored glass, when the spectrum showed 
nothing but the red, all other tints being quenched: A blue 
glass allowed blue, indigo, violet and green rays to pass, and 
a yellow glass permitted only the transmission of green, yel. 
low, orange and red. A very beautiful experiment was made 
with a solution of permanganate of potash, which is a very 
exquisite purple and unlike the pure tone of that tint in the 
spectrum. Passing the light through thc prism of that 
liquid, it was found that not only the purple but the red 
rays were allowed to pass, so that by the mixture of these 
colors the unusually beautiful shade was obtained. 

BLUE AND YELLOW DO NOT MAKE GREEN 
but white, as they arc complementary colors. Why is it then 
that by mixing chrome yellow and Prussian blue we obtain 
a green pigment? '[t was shown in the course of the above 
experiments that a blue glass permits not only the blue of 
the spectrum to pass through it but a portion of the adjacent 
green. A yellow glass, though cutting off the blue, also 
allows the passage of the green. This may be expressed as 
follows, representing the colors by their initials, those abo 
sorbed being in italics, thus: Blue glass, R, 0, Y, G, B, I, V: 
yellow glass, R, 0, Y, G, B, I, V. Now combine both glass, 
es; together they destroy every color but the green which, 
as experiment proved, appeared singly on the screen. Con, 
sequently the blue and yellow powders when mixed togethet 
absorb all other colors and appear to the eye as of the only 
color to which both are transparent. The blending of blue 
and yellow light to make white wil\ be explained in a subse. 
quent lecture. In conclusion, sll.id Professor Tyndall, we 
may profitably glance back on the �eb of relations which 
these experiments reveal to us. We have, in the first place, 
in solar light an agent of exceeding complexity, composed of 
innumerable constituents, refrangible in different degrees, 
We find, secondly, the atoms and molecules of bodies gifted 
with the power of sifting solar light in the most various ways, 
and producing by this sifting the colors observed in nature 
and art. To do this they must possess a molecular structure 
commensurate in complexity with that of light itself. Third. 
ly, we have the human eye and brain so organized as to be 
able to take in and distinguish the multitude of impressions 
thus generated. 

------------44H.�.�'�. __ -----------
FRESH GRAPES IN WINTER. 

Parties still having grapes 
on their vines at the end of 
October or the beginning of 
November can keep them 
fresh and juicy by observing 
the following method: When 
the first frost comes on, cut 
the grapes with a considerable 
stem, having one or two knots 
below and one above the 
grape (see engraving). The 
upper end of the stem is to be 
covered with beeswax to pre· 
vent the escape of the circu· 
lating juices. After the grape 
is thus prepared, remove all 
bad berries from the bunch, and place the stem in a bottle 
of water, having a layer of charcoal at the bottom, which 
tends to keep the water clean; then close the bottle with a 
cork letting the stem pass through the center, and cover the 
top with beeswax. Grapes prepared in this maimer will be 
sure to keep fresh and juicy all winter. DAHEIM. 

�.�---�--
A. Composite Countert'elt $500 Note. 

The ingenuity of counterfeiters is well illustrated by the 
following recent development at Washington: 

There was received, a few days ago, at 'the Treasury of the 
United States, a note purporting to be a United States legal 
tender note of the denomination of $500. It is composed of 
parts of different genuine notes of various denominations. 
The center is a part of a one hundred, with the" one" taken 
out il1 the center and upper border, and a "five" neatly in· 
serted. The left hand lower end oontains a l'ortrait of 
Andrew Jackson taken from a five dollar note, and the right 
hand lower end, a vignette from a ten. The scroll work, 
containing the figures 500, has been taken from a national 
bank.note. The back of the note is from a ten dollar United 
States note, the" ten" having been cut out and replaced by 
the" ovals" from the·back of a five. Although this note is 
not calculated to deceive bankers and brokers, it would be 
readily taken by thQ8e who are not accustomed to handling 
much money, as the engraving is all genuine. Fortunately 
its general appearance has no resemblance to the note of the 
denomination of which it purports to bell. genuine issue. 

------------4.� •• � ••• ------------
THE Boston Globe says: "Our friend Potts read some· 

where that electric sparks could be evolved from a cat by 
taking it into a dark room and rubbing its back. He made 
the experiment, and was Ilurprised to hear a loud yell, and 
to feel something clawing across his face. Then he missed 
the cat. Mr. Potts is now uncertain whether he was struck 
by lightning evolved from the cat's back, or whether she be· 
came unduly excited as he stroked her, and Iltroked back 
again; but he is certain that, when he undertakes to procure 
electricity again from a cat, he will first soothe her with a. 
shot gun." 
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4 Jtimtifi£ !mmtau. 
On the 31st, it rises in the morning, comes to meridian be- I Rocky Mountain Geological Explorations. (8;.O'rttspondtntt. fore 5 P. M. , and sets at about 11 P. M. In October last a party, under the lead of Professor O. C. ------- ----.- - - .- ... ,.--.---

Marsh, of Yale College, started from New Haven for the (For the SoIIi:NTlFW AlIIIi:BICAN·1 Meteorology. purpose of procuring fossils in the almost unknown region 
UTBONOltICAL NOTES. OBSERVATORY, VAtU;AR CoLLWE. near the Rocky Mountains. Several expeditions have been 

OBSERVATORY OF V ASSAlt COLLmE. TBElUlOME'l'ER AND .HAROMETER FROM NOVEMBER 15 TO made in former years by Professor Marsh and 'scientific 
]!'or the items of meteorological observations, for nearly NOVEMBER 30. students, and they have resulted in some important discov-

all relating to meteors, and for some of the computations, Highest thermometer at the time of recording was eries of fossil remains, which have shed a good deal of light 
in the following notes, I am indebted to students. at 2 P. M . .  November 25 . . . . . . . . . . . . . . . . . . . . . .  510 upon the ancient animal inhabitation o f  the continent, as 

The places of the planets are given approximate. ly only, Lowest thermometer 7 A. M., November 30 . . . . . . . . 120 0 well as given some important hints as to its geological for-Highest barometer 9 P. M. , " 17 . . . . . . . .  30'58 ti Do the aim beinll to furnish to everyday readers such Informa- Lowest " 7 A. M., 30 . . . . . . . . 29'550 ma 0 
l '  . tion as will enable them to recognize the principal planetl1. 'fhe October pL.rty went out with t Ie IntentIOn of continu-

M. M .  The highest wind w a s  from the southwest, on November ing these researches. They have lately arrived home in 
Me,eorlil. 30 at 2 P. M. There was no rain. good health, satisfied w ith the successful results ot the ex-

1 DECEMBER 1 TO DlWEMBEIt 15. pedition. 'l'he evening of November 27 was marked by an IlnUSUI> 
h h ·  1 d th I t Highest thermometer at the time of recording was At Fort Wallace they were joined by a military escort con-number of meteors. Th!l period w ic mc u es e as 

f D b ·  k t at 2 P. M� , December 27. sisting of Lieutenant Pope and eight soldiers, army wagons, week of November and the first 0 ecem er IS nown 0 L h 9 P M De be 12 70 owest t ermometer . . " cern r . . . . .  . . . . and mules for riding. The whole party had a competent be one I'n WhI' ch meteors are frequently seen, but there was Hl'ghest baromet'er 9 P M " 11 30'37 , . '  ., . . . . . . . . . IfIrlde, Edward S. Lane. They started from Fort Wallace no reason to locate the maximum of this period on any par- Lowest " 2 P. M., 9 . . . . .  , . . . .  29'63 
h and proceeded down the Smoky Hill Fork, and in this neigh-tI'cular evenl·ng. At 5h. 15 m. , before the daylig t was over Th I '  h t . d u_ a from' tile northwest December 10 at e llg es wm " - , ' , borhood camped out for twenty-five days. In this region and when the sky was so much overcast by thin clouds tha.t 2 P M Fu.ll f '  li ht • •  0 ram very s g . there were immense quantities of buffaloes, and tl)Jl party very few stars could be seen, a brilliant met�or, Rtarting from -.-----. .  ----........ shot while camping, about fifty of them . One herd wo,s the zenith, passed toward the west leaving a bright yellow TEdh� unlt

h

no.;?- �:a�:, �ctuallY Seen. 

Ii seen which it was estimated numbered about fifteen thou-train. 1'0 tlw ,tor of t e �ent'J.(l merwan : 
. sand. There were also great quantities of deer and ante-At. 5h. 40 m. another, so brilliant that it attracted the at-

In your iSSll6 of December 14, I see a statement, WhICh I lope. The time of the party was spent mainly in discover-tentl'on of a student who was not near a window, passed 
"7 h M J R H' d th t saw before in .L. c.ture, t at r. . . m ,  e as ronomer, 'lng fossils, and quite a lot of valuable saurians, pterodactyls from a point near the pole star to the horizon. Before 6 P. was demonstrating that there was a probability that a planet and birds were found. Of the first two classes, there was an M. so many had been seen that, as soon as it could be ar- is situated between Mercury and the sun. As I do not know especially good collection obtained, and there were II.lso some rang-ed a systematic look·out was instituted. Two students Professor Hind's address, nor the facts upon which he bases valuable bird fossils found. The largest bird fossil, Profesbeg'an �t 6h. 20 m. to keep a record. They were aided, at-

his opinion, I address you in hopes that the statement I sor Marsh said, stood fully six feet high. A large number ter half an hour, by three others, and the count was kept make will, by this means, fall under his eye. I do not know of fossil fish were found, not valuable enough to pick up. up until 8h. 45 m. , when it became cloudy. wh ether it . . ... 111 add to his store of knowledge, but it is a fact The daily life of the party was something as follows : They From 6h. 20m. to 7 P. M. , more than 200 were seen. The vital to his theory. In the latter half of .September, 1859- usually arose at from seven to eight o'clock, and, after lookfrequency diminished after 7 P. M. ,  but, in the 2h. 20m. du�- I cannot now fix the- exact date, though It may �ave been ing after their mules, prepared breakfast, which consisted ing which the watch was kept up, 795 were recorded. It IS about the 20th-1 saw the planet pass over the dI�k of the generally of buffalo meat, sometimes deer and prairie hens. not an easy task to trace the course of meteors in the few sun. I first saw it about 9 O'clock, my attention bemg called They were obliged to depend upon the government for such seconds of their apparition, but an effort was made to deter- to it by some boys who were looking at t�e sun t�rough supplies as tea, coffee, flour, etc. , obtaining them at wholrtmine the radiant point. T�e constellations Oassiopeia and smoked glass. It was then on.the eastern lImb: and Its ap- sale government price. After breakfast the party generally Perseus were named by the observers, but the greater num- parent diameter was about 2-1 Illche� . It took It about two started 'for the canons and spent the rest of the day in dili ber must have radiated from the latter. hours to pass over the SWI. As it is impossible for any of gent search for fossils, not returning to the camp till supper More than ordinary interest is  felt in the meteors of this the known interior planets to pass over the sun in the month time. On the pralrie they were thoroughly armed, each one period because they are supposed to be connected with Bie- of September, it must have been an unknown. planet. I carrying a ri:fle, revolver, knife and cartridge belt. The evela's comet. communicated this fact to the naval professors In 1 869, re- ning was generally spent in arranging the collection of fosThe evenings of December 7, 10, and 1 1  have also been questing that search be made for this interior planet at the sils found during the day, under Professor Marsh's direct.ion. reported to me (by students) as the dates of remarkably eclipse of that year, but nothing was ascertained. The party slept at night in the regular Sibley tent, heated bright meteors. Hoping that this fact may be of service to Professor Hind, with the Sibley stove. At Cheyenne they found the ther-
PosItlolll ; of' Plallet .. Cor January, 1 8 7 3 .  I make this statement through your valuable paper. mometer standing at fifteen degrees below zero, and very 

Mercury. St. Louis, Mo. J'OHN H. TWE. naturallv did. not care to do much outdoor work in such all 
Mercury rises on the 1st at 5h. 45in. , comes to meridian, --- . .  - .. ------.. .. atmosphere. Water was all frozen up, and thll most bittllr 

or souths, at 10h. 27m. in the forenoon, and sets at near 3 Sul phltc or Lilne III Cldcr. winter weather was experienced. From Cheyenne they took 
p, M. It is at its greatest elongation on thl\ 5th. January To tlw Editor of tlte &ientijie .Ame'l'ican : a southeasterly direction to Crow Creek in Colorado. Here 
lit . Mercurv rises at 6h. 4Om. , comes to meridian about half I wish to give my experience in the use of Bulphite of lime they camped seven days and explored the country ioward 
past eleve� and sets at ner.r 4 P. M. in cider : the Rocky Mountains. At this point Pike's Peak was in 

Venua. One writer thinks it may be injurious to the health ; if he sight. The explorations were not very successful, except 
January 1 ,  Venus rises a few minutes before 10 A. M. , will study the chemical effects of its use, he will see that it near the camp where they found one or two canons full of 

8 h d· 't' t r'ate tl e oxygen already com bones. There were found some rhinoceros' teeth, as WillI as comes to meridian, or souths, at 2h. 55m. , and sets near as no lSposl lon 0 approp 1 I -

P. M. bined, but prevents further epmbination, its own appetite bones of various rodents, and fossil turtles in plenty. 
J ary 31 Venus is nearly in the celestial equator ; it for oxygen being stronger than that of the cider. There is, ' . _____ • .._. . --- ----_ , .. 

ri :n� nine in the morning > comes to meridian a little after possibly, an electrical action besides, as the sulphite does Snow Plowing. 

3 ;' M . . and sets at 9 in the
'
evening. , not chemically combine with the cider ;  being insoluble, or A correspondent, W. W. of Evanstown, Wyoming 1'erri! very slightly soluble, it sinks to the bottom as so much sand. tory, states that a plo"V 32 :feet long, 11 feet wide, and 12 Marti.

. • .  What the effect would be on the blood I do not know ; but feet high, p�U8 58 feet for trucks and platform, is well pro-Mars is still very �mall, but its ru�d� l1g�t makes l� e:lsily 
I should think, as the blood was vitalized in the lungs, if it portioned ; and a weight of 50 tuns is enough. But, he says. known. When it souths on the 1st, It l� 4 above Spica, the should come in contact with sulphite in the stomach, no harm " the first side drift it strikes, it will throw something (1 star being east of the planet. Mars rIses on the 1st about would be ,done especially as a very doubtful quantity is ever think it will be the rail). The rail we use here is 4 inches 1 A. M. On the 31st it rises soon after midnight, comes to taken into the

'
stomach. high plus 3t inches wide, and Bome of the old pine ties are meridian at 511. 26IIl . •  and sets at about 11 A. M. The greatest danger would arise from an impure article ; two feet apart and spiked with a smooth spike. I have 

Jupiter. if the lime used was impure, especially if magnesia was shoveled snow in the same drift as John Chinaman. He told Jupiter lises before 9 P. M. on the 1st,  souths at 3h. 30m. : present, it would have the effect of Epsom salts, as I have me : ' Irishman all same as Hong Kong man, no count to 
A. M. , and sets about 10 A. M. known in several instances. If the sulphite is not neutral, it keep track clear of snow when it drifts 40 knots an hour, 

On the 30th jupiter rises at 6h. 24m. , comes to meridian will spoil the cider. It had better be acid than the opposite, snow plow and locomotive on �a;rbert side ' (topsy turvy). " lOt lh. 22m. on the morning of the 31st, and setA about 8 as free lime kills the life of the cider. This can be ascer- " I see, " continues W. W. , " no better method for clearing A. M. tained fromrthe taste ; if it has a caustic taste, discard it. away snow than the one the aboriginal American u sed beforl! All through the month Jupiter increases in appareni size, It should have, very little flavor, and nothing that is in the the pale face borrowed his corn. " 
and its position becomes more and more favorable for ob- least unpleasant ; it o]lght to taste very much like wheat ._. _ __ _  . __ .. .  ..._ .. .. . - ---. - . -.-. . .  
pervers. O n  the 31st, at lh. 22m. , i t  has, i n ' the latitude o t  flour. I BE CHEERFUL.-" Be cheerful, " says the man who is Vassar College, an altftude of more than 61 0 .  During the years 1861, '62, and '63, I made large quantities easy in his circumstances, missing no loved face at the table, The Nautical Almanac gives the time of the �1ipse� of of it ; I had a boy to help me, and in the sea�on fo� it, abo�t nor by the hearth. But does he ever consider how hard it the satellites, and according to that, the 3rd sate�Ite, Whl�h two months each year, there were few days III which he dId may be to be cheerful when the heart aches, and the cup. is the largest, passes into the shadow of JupIter, or IS not eat enoug� for a common forty gallon cask, and many board is empty, and there are little fresh graves in the eclipsed, on the 1 st at 6h. 42m. 7 ·�s. (Washington time) and days much more. I never knew of its doing him any harm, churchyard, and friends are few and indifferent, and even reappears at 10h. If'm. 38 ·5s. .A.-- glass of very small lllag· unless, perhaps, it stopped his working as much as he ,could 

I God, for the time being, seems to have forgotten us, so deso . nifying power will Sl\ow this phenomenon at pIaees above without it. WM. A. BARNES. ' late is our lot ? How difficult for one man to understand an-whose horizon Jupitpl: has risen. Bridgeport, Conn. , other in such different circumstances ! How easy to say 
On the 1st, Jupiter is east of the bright star Regulu8, in REMARKS BY THE EDITOR :-The use of sulphites to pre- " Be cheerful !" How hard he would find it to practice, were Leo, and they will b"ve nearly the sanle altitude when on vent the fermentation of liquors was early suggested by Lie. he stripped of all life'a brightness ! the meridian. On tr.e 31st they �ll b� ne�rer together in big, and has long ooen practiced in Europe and this country.- • '.' • right ascension, and j'qrther apart In deeqnatlon. At first the sulphite of soda was employed, but so much al- ... NEW GALVANIC BATTERY. -Gaiffe's new galvanic bat. 

Saturn. kali in the wines was found to be deleterious, and recourse tery consists of a vessel in which are' contained a plate of 
Saturn has' been a? J:)arently very near to Venus, during was had to sulphite of lime. This latter salt, when pure lead and a plate of zinc. Th� lead reaches to the bottom, the first half of DeC"mber, especially on the 4th. It sets and neutral, contains, in 100 parts, 41 parts of sulphurous while the zinc is but half as long. The bottom of the vessel 

on the first at half pa"t five, having passed lIleridian 10 min- acid. The sulphurous acid absorbs the oxygen and thus is covered with, Alayer of red oxid� of lead, and , the exciting 
utes before one. stops fermentation. Sulphate of lime, or gypsum, is formed, fluid is water conUWnil!g 10 per cent of sal ammoniac. The 

On the 31st, Saturt rises before the sun and sets before 4 which settles in an insoluble paste to the bottom and thus electro-motivo power . Qf tlUS . batwfY is . estimated at one 
P. M. , coming to metJ<i.ian before the sun. imparts no taste to the liquid. There is very little cider in third of that. of a . BUuIMijl � . .  Itrt in� resistance is 

UranU8. the market which has not been kept sweet by the use of very slight and it Is said to.be . very constallt.. It has the 
January 1. Uranu, ilomes to meridian at lh. 45m. A. M. . sulphite of lime ; and as this salt has long been recommended, merit of chea,p-"1iI1iI11.. 

sets about 9 A. M. , an'i rises at about 61 P. M. it is among tkere appears to be rio objection to its use. • I., • 
the small stars of Co/"-cer. • I . ,  • A PEcl1LIAB LocoMOTlVE.-A new locomqtive, named the 

.January 31. It comp,! to meridian at 11h. 38m. , having DocTOR PITHA, of Vienna, it is stated, has just received a Anthracite, which has been placed on the Albany and Sus-
risen 20 minutes after ' P. M. fee of 100,000 110rins ($50,000) on the ,  recovery of the young quebanna Railroad, has six driving ,wheels and carries its 

Neptune. Baron Todesco, the only son of a millionaire. The case en- water above the boiler: A tender is thus dispensed with. 
This planet, unlike he others, requires a large telescope. tailed an atten�ance of about two months, and the patient 

I 
The firing Ilp�aratus is stated .to be so arranged that the fires 

It souths� on the 1st at .  6h. 42m. at an altitude of (in this lat- remained entirely unconscious during 23 days. Professor last all day WIthout replenishmg, and the furnaces only .re-
i�ude) of 550 50' ,  Pitha's assistant also received a large sum o f  money. quire damping once a. week. 
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JANUARY 4, ! 873·] J dmtifi' �UlmtaU. 5 
EARLY TRACES OF l'ItEN. Blake, were •• evidently fashioned by the hand of man or ! mer proposes to suspend an entire saloon, after the fashion of 

some animal capable of using its anterior extremities so as ! a lamp or ccmplLss, in gimballs. As there is in every vassal, When quarrymen uncovered slabs of Connecticut sand to fashion objects to meet its wants, and apparently pos· when pitching or rolling, a neutral axis, on a point coinci. stone, bearing impressions exactly like bird tracks, geologists sessed of sufficient intelligence to use lines or nets for catch. dent with this axis Mr. Bessemer intends to hang his apart. reasonably inferred that, at the time �he ro�k w�s f?rming ing fish ; as it would seem that these instruments must have ment. . . .  and was as yet but wet sa.nd, there eXIsted gIgantIc bIrds or been used as sinkers. "  Dr. Blake pronounces the rock in The first POIllt to overcome was the mobllity of the load. bird.like animals, which strode along these ancient sea shores which these interesting specimens of primitive manufacture A passenger could not be expected to sit perfectly still in a much as be,ach birds do along the shores of to.da�. The fact I were disco'1ered, to be of an age not later than the pliocene fixed position during the voyage, while, on the , other hand, that t!'aces of birds had never been fou�d b�fore III strata so period ; while Professor Whitney, the State Geologist, is of were he to move or prome�de, the equil�brium of the appa. ancient, much less the popular theory that, buds were of later opinion that it is still more an cient . Anyhow, man appears ratus would be lost. The Illventor, findmg, therefore, that creation, did not invalidate the inference ; one pos�tive fact, to have antedated the upheaval of the coast range and the he could not prevent motion by his means , of suspensiol" as is well known, outvalues any amount of negatIve asser· attendant geological changes ; a remoteness in time which concluded he could arrest it the moment it began .  To this tion, and the old theory had to give way. makes the fossil skeleton found at Natchez and New end he designed a sabon-the description of which we find 
When workmen, digging a canal near Stockholm, came Orleans and the human fragments under the Florida canals, in the London Time8-70 feet in length, 30 feet in width, upon a buried hearth with charcoal on it, exactly like th?se seem co'mparatively modern. Yet at that distant period man and 20 feet in hight, carrying on the top a promenade deck which uncivilized people now make and use, the natu�al Ill· had existed long enough to overspread a considerable portion at a hight of seven feet above the ordinary deck of the ves. 

ference was that some one of more than brute intellIg.ence of the earth, if not the whole of it, since traces of such pri. Bel. The points of suspension of this saloon will be in u 
had lived there before the overlying earth was depOSIted. meval men have been found wherever they have been dili. line with the keel of the vessel and coincident with the neu. 
Had the hearth been slightly buried, say six feet below the gently sought for. tral axis of the ship when rolling. The saloon will be well surface, there would have been no qu estion of its artificial I Scarcely a decade has passed ' since geologists began to lighted and ventilated, and will be fitted at each end with 
origin ; it would have been accounted the work. of m�n �s i admit the possibility of finding traces of men in glacial or rooms for passengers , :rhe governing power consists of a. 
surely as if a human skeleton had been found lyIllg beSIde It. preglacial strata ; yet already human bones or .unques,tioll8r set of powerful hydraulIc apparatus connected on the under Should the inference be considered less legitimate because ble evidences of human handiwork have been found in the' side of the flooring, and so arranged that, as the vessel rolls 
there happened to be sixty feet of earth above the hearth ? deposits of those early times, in connection with the remains to either side, the pressure or resistance afforded by the �ater True, that accumulation of erratic blocks and: sa�d and sea of supposed prehuman animals, in England, Scandinavia, is instantly brought into play and utilized in checking the shells gave unmistakable evidence of great geologIcal changes Belgium, France, Spain, Italy, G ermany, India, Australia, motion. 'rhe device is controlled by a pair of very sensitive since the hearth was last used-glacial action, submergence and South America, as well as in our own country ; and the ,equilibrium valves actuated by a hand lever. At this lever of the land and its subsequent elevation,-all involving long more carefully the search has been conducted, the farther stands a steersman who, with a curved spirit level before 
periods of time ; but that told not so much against the testi. back the history of man has been pushed into the distant him, watches the slightest indication of the rolling of the 
mony of the hearth as against the belief that man was of past . Every inch of the ground has been fought over, the vessel, and in an instant suppresses the tendency of the samore recent creation. , firm conviction of the early investigators that man could not loon to follow the motion of the ship. 

Now that such witnesses have been multiplied to an almost be so old a creature causing them to receive every discovery The difficulty of pitching is overcome by increasing the infinite number, forming a continuous chain from the earliest with downright disfavor. Such an upturning- of all the re. length of the vessel so as to insure 10Dgitudinal stability. historic times far back into the tertiary period, the evidence cognized foundations of history seemed of necessity to involve The principle of the saloon is, in fact, carried out in a ves. 
is overwhelming ; the " alleged" antiquity of man, as it is some hidden error. But it did not. The facts are so numer. Bel designed by Mr . . E. J. Reed, for the channel passage. styled by those who have never investigated the matter. ous and intelligible that the most sk�ptical enquirers have She will be 350 feet long, with 65 feet beam over her paddle passes from the domain of hy.pothesis into the region of de· been convinced, and now not a few of them hold high rank boxes, and 7 feet 6 inches draft of water. The saloon will 
monstrated fact, The vista �f human antiquity opened up among the authorities of the young science of archooogeology. be placed amidships, in the position generally occupied by by these surprising discoveries is" indeed vast, so vast that Among these is the venerable Sir Charles Lyell, whose cau. the engines. The latter will be of 750 horse power, nomi. 
even those who have most patiently followed them and as· tion is not less remarkable than his courage. After study. nal, and are expected to drive the vessel twenty knots per sisted in their development are overwhelmed with the thought inO' some of the earlier discoveries of human fossils, he hour. The ship will be double·ended so as to enable them of it. No wonder, then, that those to whom it comes as a ad�itted their preglacial origin and thought we might expect to enter and quit existing harbors, and at each extremity sudden revelat.ion shou�d flatly re�use to admit its .reality. 

I to' find the remains of man in the pliocene strata. Writing will be pro;ided a ver� �ow free board, so that she may cut As Mr. Evans remarks III the clOSIng paragraph of hIS mag· after the discovery of such pliocene remains, Sir John I.ub- the waves InEtead of rISIng to them. nificent work on the ancient stone implements, weapons and bock set the time of the first beginning pf the human race In order to demonstrate the feasibility of his scheme ,  Mr. ornaments 'of Great Britain, .. it i s impossible not to s�m�a. as far back as the miocene, or middle tertiary period ; while Bessemer has constructed a large working model on the thize with those who, from sheer inability to carry theIr VIS· Alfred Wallace carries the date still fart�r back, int,o the grounds of his residence. The arrangement consists of a ion so far back into the dim past, and from unconsciousness eocene period ; this, however, on theoretical grounds, since wenty foot length of the hull of a vessel of twenty foot beam of the cogency of other (than the fossils described in the the traces of men earlier than the pliocene period are few sunk in a brick pit and carried on a longitudinal axis. I n work above mentioned) and distinct evidence as to the and somewhat questionable. In what is said to be miocene the ship is a saloon suspended as above described, and con .. remoteness of the origin of the human race, are unwilling strata near Pontlevoy, France, a M. Bourgeois has found nected with it is a curved spiritlevel, with a graduated scale to believe in so vast an antiquity for man as must of neces· n umerous wrought flints in a stratum containingthe remains and pointer, the latter of which the steersman always keeps sity be conceded by those who . . .  have fully and fairly of a long extinct animal allied to the rhinoceros, and beneath at the zero point. An oscillatory motion is given to the hull weighed the facts which modern discoveries have unrolled a bed which contains the mastodon, the dinotherium and the by a small engine connected to it with suitable gearing. This before their eyes ."  Yet while we sympathize with the natu· rhinoceros. Similar evidences of man's presence and skill motion amounts to 14° each way, representing a total roll of ral incredulity of those who lack the basis of intelligent have been found in the miocene beds of Aurillac, with the 28° with ten oscillations per minute, but notwithstandir.g judgment, we need not imitate their unreasoning assurance remains of animals long since extinct ; and at Poua.uce, an. this the cabin does not indicate a deviation of more than in co�tradicting the deductions of science while refusing to other observer, M. Delaunay, has discovered a bone of &. from 10 to itO from the horizontal. Mr. Bessemer considers examine either the ground of their own convicticns or the herbivorous c{,tacean of the miocene period, which bears the his idea but the germ of what may be thought out, and frank . evidence of the different convictions of others. . marks of cutting instruments, such as must have been mad«t ly admits that some other brain than his own may push on The geological proofs of the antiquity of man, to wInch when the bone was in a green condition. Doubtless these t,he work he has initiated. 
Mr. Evans all'.1des, are of threefold character : faint foreshadowings of man's presence in the middle tertiary We hardly think the plan will prove successful, aud are 1 .  The association of h llman bones with the bones of ex· will be strengthened by' future discoveries, as the first evi. convinced that Mr. Bessemer will find the short chopping t. inct animals, under cond itions which prove them to be of dence of his existence in the later tertiary ILnd quarternary sea of the channel, seemingly striking a vessel 011 all sides at equal age. . . ' . periods have been. once, far different from the regular oscillations produced in 2, The signs of human actIon on the bones of extlllct am· The time required for all the geological changes which his model. Moreover, unless there is some mistake in the mals : tho breaking of them to extract the marrow, after the have taken place since ma.n demonstrably entered upon the figures as we extract them from the Times, it seems impos. manner of existing savages ; the shapin� and �olis�ing of struggle for existence is simply inconceivable. The glacial sible that a vessel 350 feet long shol!ld not pitch in a very them for use and ornameI),t ; and more lllstructive stIll, the limit lately set to his history has been overpassed, and hil!! decided manner. We have crossed the channel repeatedly in tra,cing on them of the outlines of mammoths and other ani. dominion extended perhaps farther 'beyond it than it is back a ship 320 feet long, and in rough weather have experienced mals now extinct or driven by change of climate to distant of the present. .. We of the , present generation, "  says Sir pitching by no means light. Again, if simple pitching and , parts of the earth. . Charles Lyell, .. when called upon to make grants of thous. rolling were a vessel's only motion, the apparatus might an. 

3. The discovery of wrought stone implements, weapons ands of centuries in order to explain the events of what is swer, but such is not the case, unless, perhaps, in the long and orna.ments under undisturbed strata demonstrably be· cll.lled the modern period, shrink naturally at first from heavy and regular swells of the Atiantic. A chopping sea, longing to periods reaching as far back as the pliocene period, making what seems so lavish an expenditure of past ' time. " which is, par excellence, that found in the channel in rough if not farther. Yet, however much the imagination may take alarm at the weather, produces a spiral, so to speak, movement of the Detailed descriptions of tpese evidences, which are as mar- immensity of such periods, the sternest reason declares them ship, calculated to vanquish the strongest s tomach, while velous in number as in variety and interest, may be found to be necessary unless we stand ready to deny the orderly the sometimes unaccountabJe angles taken bv the decks can. in the elaborate works of Lyell, Lu.bbock, Wilson, Evans sequence of events. The same lIort of evidence which proves not, we believe, be avoided by any devil',Il based on Mr Bes. and other English scholars, as well as in numerous French the existence of man on earth six thousand years ago proves semer's principle. and German writinlrs ; or the evidences themselves may be his presence here as many thousand centuries. ------____ .�,--__ _ studied in situ, and in numerous rich collections of archooo
geological specimens, by any one disposed to do so. .The 
purposes of this article admit but the briefest mention of a 

--�------- . � -----
BESSEDR'S ANTI-SEA-SICX SHIP. 

few of the most ancient of these traces of early man. The channel which separates England from France has, 
First, for our own country. Perhaps the oldest skull yet from time immemorial, been a bugbear to the traveling pub. 

diilcovered is the one found in the pliocene strata of Cable lic of both countries. Innumerable are the books that have 
Mountain, California. Having no companion in its almost been written depicting the miseries of the passage from Do· 
incredible antiquity, it was natural at the time of its discov· ver to Calais, and equally multifarious ar@ the proposals and 
ery for men to ridicule the age accorded it, and to take refuge plans published, 'having for their object to connect the two 
in the assertion that it never came from tne pla,ce alleged, or, shores, and so not only abolish the wretched steamers now 
if it did, it must have come there by irregular means. But in use, but save the traveler from the discomforts of sea sick· 
when many corroborating evidences of human existence ness and exposure to the weather. As near as we are able 
during the pliocene period are found, as they have been, in I to discover, no less than thirty schemes have been advanced, 
the same strata under co�ditions which satisfy careful geol. ! including submarino tunnels, tubes laid on the bed of the 
ogists that the strata had not previously been disturbed, the channel, submerged roadways, embankments from coast to 
astonishing character of the testimony is not sufticient ground coast, steam packets of especial constraction with improved 

THE London journals state t hat that interesting young 
stranger, the hippopotamus recently born in the Zolllogicllo> 
Gardens, is being brought up entirely by hand. Like children 
generally . he is giving considerable trouble to his keep. 
ers, As an instance of his juvenile precocity, it is mentioned 
til-at he can already remain under water twice as long al!l 
his mother. 

---�---.. .... _ .. ------

IT has been decided to pierce the tunnel of St. Gothard, in 
Switzerland, by means of lithofracteur ; 25 tuns of this ex· 
plosive body have just been purchased by the engineers i:l 
charge of the work. Some idea of the extent of the undel"
taking and the exceptional hardness of the rock to be trE 
versed may be formed from the fact that at least 1 ,500 tUIl 
of lithofracteur will be the total amount required. 

for flatly rejecting it. More recently, similar fossil evidences harborage, and, lastly, a vast bridge which should span the • I •• ..  
of perhaps a still earlier presence of man on our Pacific coast twenty-two miles of dreaded water. All these ideas, involv. A YOUNG. Briton lately won a bet on spiders, in the follow 
have been discovered. At a meeting of the San Francisco ing as they do, not only a consummate engineering skill, but ing ingenious manner : He wagered that a f.pider which h{ 
Academy of Sr.ience, in May last, Dr. Blake presented the the expenditure of at tho least of a hundred million dollars, would produce would cross a plate quicker than a .spider t.o 
Society with a number of per:torated implements of serpen. are but dim visions of the future. At present Mr. Henry be produced by a friend. Each spider was to have its own 
tine, which had been taken from stratified rock near the sum· Bessemer, we-ll known for his invaluabl� improvements in I plate. His ?ppon�nt's . spid�r, howeve�, o� being started, 
mit of the coast range. 1700 feet above the sea. They were the manufacture of steel, steps forward WIth a saloon vessel, would.llot stir, whIlst Its l'lval ran WIth Immense Bp,ee.d. 
f'lJlnd, flmbedded in argill�ceous shales, in digging away the : constructed on a. princi�le which has already been applied to i The Q� was conse�uen�ly lost ; and the loser soon found out 
side of a hill 1vr the fouudation of a house, and, says Dr. : furniture, berths, and even state rooms, In short, Mr. Besse- the reason why : his fl'lend had a hot plate. 
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6 
l'RIIIE'S WASH: BOILER. 

The inventor of this device proposes to furuish an im
prGved and more effective circulation of the steam and water 
alllong the clothes by means of appliances which prevent 
the contents of the boiler from packing around, and so clos
ing the orifices in its sides. The illustration shows parts of 
the apparatus broken away, with sectional views of other 
portions, and affords a clear idea of the interior arrange
ments. 

A is the wash boiler, which may be of any suitable de
sign. B is the receptacle beneath for the soap 
and water. C C are chambers or channels closed 
at the top and connecting with the interior of the 
apparatus by means of the orifices, D. The spiral 
springs sho wn arc so arranged as to fit oycr the 
ends of short tubes around the perforations, 
within the boiler, and to extend through and 
among the clothes. E E are wing valves open
ing downwards as far as the guard, F, and pro
tected from being choked, by the clothes above, 
by the guard, G. These valves are hinged to a 
plate, H, which may be readily removed for 
cleaning the heating chamber. 

By means of the spiral springs, channels are 
afforded which admit of a free escape and circu
lation of the steam and water passing from tho 
heating chamber, B, through tho conductors, C, 
The springs may be either used separately, be
ing placed in and removed from the boiler with 
the garnlents or they may be attached to noz
zles, as shown, or directly to the walls. 

The' various portions of this device are easily 
accessible for cleansing or repairs, and the appa
ratus is claimed by its inventor to thoroughly 
meet all practical requirements. 

Patented through the Scientific American Pat
ent Agency, Nov. 12, 1872. For further infor
mation regarding agencies, sale of machines and 
territory, address Geo. M. Prime, Eldorado, Ark. 

------------�.� . • � . •• -------------
Litmus Paper. 

vVhen the physician and pharmacist buy litmus paper, 
says Dr. Squibb, they generally make the same mistake that 
the photographer does, and demand that it shall be deep 
in color, that the blue shall be very blue, and the red very 
red. '1'his is wrong in principle and in practice, particularly 
for physicians' uses, where slight traces of alkalinity or acid
ity are often important, and the palest instead of the deepest 
paper should always be selected. To prepare good litmus 
paper, the following formula may be useful : Take of good 
litmus, in· fine powder, 1 part ; water, 4 parts ; alcoh ol, 1 

part, all by weight. 
Put these ingredients into a bottle, and shake the mixture 

occasionally during 24 hours ; allow the sediment to . settle 
Aut completely, and decant as much as posslble of the clear 
liquid into another vessel ; then put the same quantity of 
water and alcohol' upon the sediment, shake again and, when 
again weU settled, pour off the clear liquid for use in dilut
ing the first portion of liquid, or for dissolving a fresh �r
tion of litmus. Separate about one fourth part of the first 
clear liquid, and add to the remainder dilute sulphuric �cid 
until it becomes of a purple tint, or gives a purplish blue 
color to a slip of white paper ; then add about one half of the 
separated fourth part of the solution, and if this should en
tirely restore the original pure blue color, again add diluted 
acid until a purplish tint is again obtained ; then add the 
remaining eighth part of the original solution to restore the 
pure blue color, or, which is more delicate as a test for acidity, 
a very faintly purple blue color ; then dilute this solution 
either with water, or with the second liquid from the litmus 
sediment, until a slip of neutral white paper dipped into it 
has a pale bJue or pale purplish blu e color. Here it is ne
cessary to remember that this paper when ' dry is many 
shades paler than when wet, and the dilution should be 
made accordingly. The solution making red litmus paper 
will not bear the same amount of dilution as that for the 
blue, and must be made of the proper pu rplish red color by 
the addition of dilute acid before dilution. The solutions so 
made will keep almost indefinitely, and may be passed on 
from one process to the next. The paper should be made 
from pure rag stock-not from bleached wood nor straw
should be quite white, and above all, must be quite neutral, 
and show no red spots or blotches when moistened with the 
blue solution. French or German filtering paper commonly 
answers well if of good quality. This is cut into convenient 
size, the larger the better, because there is less waste, and 
held by two comera, which corners are to be kept dry ; It is 
to be skillfully laid on the surface of the solution, first one 
side and then the other, then drained, and hung over clean 
glass tubes to dry. The vessel to hold the solQ,tion for dip
ping should be larger than the sheet of paper, and shallow. 

The sheets when dry are laid . together, and the edges 
trimmed off all round. They are then cut into sheets 8 to 4 
inches wide li.nd 12 to 18 inches long, according to the size of 
the paper used What is fold as " a sheet of litmurl pa.per" 
should never be less than 4 in�hes by 12, or 8 by 18. Such a 
sheet cut lengthwise through' the middle gives a strip which, 
when cut crosswise into strips a quarter or three cigh�L� f)f 
an inch wide, is of a convenient size and form for use. The 
sheet!!, one paler and one deeper of the �r,me color, if desired, 
should be rolled up together in a tight roll, slipped into a 
test tube and corked. In corked test. tubes they keep un
changed for an indefinite time, while the test tubes when 
empty and corks are always worth their cost to those who 
use litmus paper. 

In this form of sheets, however, the paper is not 130 con-

J titutifit �lUtritaU. 
venient for the phYSician as when cut into strips 1 to 2 inches 
long and a quarter of an inch wide ; and the writer finds that 
about 100 of such strips, put up in a wide mouth tube vial, 
corked and properly labeled, is a most convenient and 
popular form for physicians' use. One such vial of each 
color put up together forms a pair which no physician should 
be without. And most physicians will buy them if they 
can get them. These convenient little strips may be shaken 
out of the vial as wanted for use, but as the fingers, should, 
by rights, never touch any other strip than the one taken, 

PRIME'S WASH BOILER. 

it is best to take them from the vial by a pair of forceps 
from the physician's pecket case. 

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

BROWN'S IIIPROVED BEEHIVE • .  

As the embodiment of a long experience in apiculture, 
the accompanying invention will doubtless prove a valuable 
acquisition to all engaged in that industry. The inventor 
has aimed to so contlltruct a hive as to prevent the diseases 

to which bees are subject in changeable climates, and in win
ter to keep their dwellings sufficiently warm, so that the 
young insects may not be destroyed by the cold. Free ven
tilation in the breeding chamber is provided, and the hive 
generally is constructed in close imitation of the abode of the 
bees in their natural state. 

Fig. 1 represents a perspective view of the house and 
hive ; Fig. 2 a sectional plan, and Fig. 8 shows the interior 
of the chamber for holil.ing the honey boxes. The houee, 
Fig. 1, is constructed with a movable. roof or lid, and with 
two IIhutterl:l, A, which can be raised and folded back, de. 

signed to be closed in winter ·and opened in summer, and B, 
by which access may be had to the honey receptacles. Be. 'tween the floor and the shutter there is about one quarter of 
an inch of space left in order to insure a supply of fresh air. 
:rhe floor is movable. Fastened longitudinally in the inte
rior are cleats, C C, Fig. 2, which support the hive in place. 
The legs are provided with inverted cups or flares to prevent 
the ascent of mice, etc. 

The hive proper is arranged with perpendicular sides. The 
bottom consists of two inclined portions, D and E ;  D, the 

front, has a sliding cover whereby the. size of the 
bee aperture may be regulated, and is 'Provided 
with a small notch at F for ventilation when closed. 
The rear portion, E, is hinged to the hive, its for
ward inclined part constituting It lighting board for 
the bees. G, Figs. 2 and 3, is tho diaphragm di
Yiding the breeding from the honey chamber. It is 
pierced, as shown more clearly in Fig. 8, with two 
rectangular orifices in the center, which communi
cate with similar holes in the bottom of the honey 
boxes, H. The inventor has found, through long 
experience in the management of bees, that the 
eggs of the bee moth are always deposited around 
the comers of the hive. In order to remove these 
nuisances, and so to protect the bees from their 
ravages, he provides thQ four corner orifices, I I, in 
the diaphragm, G, which, whenever necessary, he 
scrapes with the instrument shown in Fig. 4, thus: 
detaching tho cocoons ;  after which, by means of a .  
small swab, he covers such portions with 0. strong; 
solution of brine, also applying the same liquid to. 
the bottom of the hive. This operation requires: 
but a few minutes, and may be accomplished with
out moving the hive or disturbing the bees. The· 
corner orifices, when not thus used, are covered 
with wire gauze. The upper part of the hive is 
closed with a movable lid, K, and front, L, which 
should not be left in position except when feeding 
a late swarm that have not secured sufficient honey 

for their maintenance. 
Fig. 1 represents the device arranged for summer use, 

that is, with doors open and lid of hive removed. In winter 
time these portions are all closed, and the two inch space be. 
tween the hive and walls of the house is packed with straw 
so as to secure warmth. 

The inventor claims that the apparatus, with proper man
agement; will prevent the vitality of the eggs being destroyed 
by cold, obviate the foul brood caused by chill and damp
ness (le.aving a black and decomposed mass liable to kill the 
entire colony), and lead to early swarms and an abundance of 
honey. The device is simple and durable, and is well wor
thy the attention of bee keepers throughout the country. 

Patented September 10, 1872. For further particulars re
garding sale of entire right, etc . .  address the inventor, Mr. 
Peter Brown, Taylorville, Ill. 

-----------.� . .. -----------
Telegraphic Experiment. 

Mr. Highton describes in the Ohemical News the following 
experiment : On November 4, the cable from Doyer to 
Boulogne was broken by a Rhip'R anchor, about 5 miles from 
Dover. By the kind permission and co-operation of Mr. 
Bourdeaux, the engineer of the Submarine Telegraph company 
I placed my instrument (shown lately to the Society of Arts) 
between the end of the broken cable at Doyer and the water 
pipes of the town. To our surprise we could distinctly read 
every message to and from Ostend, Calais, and Dover, on 
the Dever and Ostend and Dover and Calais cables. The ex
planation was as follows : Part of the electrical current 
which went to earth at the Dever water pipes went on to 0. 
second earth formed by the end of the broken cable, and in 
its passage made signals on the in strument. Thus the enor
mous fault formed by the Dover water pipes was not suffi
cient to prevent a perceptible current of . electricity passing 
on to the broken end of the Dever and Boulogne cable. 

We also asked the French operator at Boulogne to send a 
current through the broken cable, and got a feeble result ; but 
as we were not able, without special authorization from the 
French Government, to get him to put on such batteries a.nd 
instruments at Boulogne as were necessary, and the remain
ing cables were fully occupied with messages, we did not 
follow out this portion of the experiment. 

• ••• • 
ATMOSPHERIC SUBMARINE POSTAL COMMUNICATION BE

TWEEN FRANCE AND ENGLAND. -E. Martin describes a 
modified plan, which consists in the use of a narrow tube 
through which simply microscopic photograms containing 
the dispatches, produced upon collodion, are to be trans
mitted. It appears that this method of operating was first 
used _during the late siege of Paris, and has now been im
proved upon. The execution of these microscopic photo
grams can be conducted by day or at night by the aid of the 
electric light. The tube through which these light pellicules 
are to be transmitted need only be some few centimeters in 
diameter. The motion is imparted by compressed air. 

. .. � .  
AMERICAN IRON. -The Philadelphia North American says : 

" Certainly, if a country so limited in extent as Great Britain 
should dominate the iron trade of the world, as she has long 
done, we can, with our immense wealth of iron and coal, 
and our .fast accumulating capital, do that much. Twenty 
years hence, if we. are true to ourselves in the . meantime, 
the American iron product will reach eight or ten millions 
per year, and we may even be able by that time to export a 
tun of iron for every bale of cotton. The era of cotton and 
wheat in American commerce has been a great one. But the 
era of iroil now dawning upon us is del:ltined to be far 
gres.ter. " 

© 1873 SCIENTIFIC AMERICAN, INC.



. t  

Ititttfifit �mtritIU. 
O. D. MUNN. A. E. BEACH. 

, T :m El. �  • •  
ODe COPY. ODe year • • • • • ....-;-r . ..  .. 
01).8 COPY • •  Ix mol).ths • ' .  • •  • •  1 SO 

CLUB IUTBS I ���rcrg!e�:l:. �. �':'t!': :�ag -= :: 
TO BE HAD AT ALL THE NEWS DEPOTS. 

VOL. XXVIII. ,  No. 1. [NEW SERIES. ] Ttoenty.6ighth Year.  

NEW YORK, SATURDAY, JANUARY 4,  1873. 

(Jontent •• 
(TIlustrated articles are marked with an asterisk.) 

7 
A new Heet of effective iron·clads, if built, should consist States ; but our countrymen will not specially profit thereby 

of not less than twenty vessela, each capable of meeting suc- But to .return to the Moscow affair : 
cessfully the strongest foreign.built iron·clads, and would Among harvesters, the Johnson American Self.raking 
Cost thirty millions of dollars. Reaper is specially mentioned. As to steam fire engines, the 

Sikh a Heet might defend our shores and might success· first prize has been, as stated to have been, awarded to an 
fully contend with all existing iron-clads, but it could not American machine. 
prevent the destruction of our limited commerce by Heets of The display of war material was quite large, some very 
fast, lightly-armed cruisers, and it could not enter or ancient and curious pieces, of Russian origin, being exhib 
seriously threaten an enemy's port well defended by a system ited. Among these were queer shaped revolving mitrail 
of torpedoes. leurs, having trom twenty.four to forty-four barrels, five 

Abroad, the unarmored, lightly armed and fast vessels, feet long and three quarter inch bore. These were made in 
which it is now proposed to build, could best destroy an ene· the time of Peter the Great, but were discarded by him as 
my's commerce, and would easily avoid heavily armed Cl'llis· impracticable. A brass rifled cannon was shown, which was 
ing iron· clads, since the latter must always, of necessity, be cast in 1615-& hundred and fifty years nearly before the 
defective, either in speed or endurance, or both. idea of rifling guns was known in England. A rifled arque-

At home, we are already safe against attack, thanks to the buse made in 1661, several breech-loaders, and a revolviug 
intelligence and energy of the torpe!1o corps of both army gun: of the seventeenth century were also on exhibition. 
and navy. • '., • 

The exigencies of our late civil war gave rise to these now A SLIPPED EOOElITBIO AlID WHAT OAl'IIE OF IT. 

well organized and effective organizations. A correspondent in Connecticut, who writes to announce 
It would be impolitic to make public the results of their the sending of an excellent list of subscribers to the SCIEN 

unremitting and very truitful labors. The only suggestion TIFIC AMERICAN, shows how our paper has practically ben 
that need be made is that, to still further increase their em.· efitted him and his employers as follows : 
ciency, the best talent of the naval engineer corps should be " I have taken the ScIENTIFIC AMERICAN for nine years 
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10 better utilized in this now vitally important work than it has When I first commenCl\d to run a steam saw mill, I worked 
a yet been. by the day as sawyer. One day the eccentric slipped on the 
8 In brief, we may state that, in the event of our becoming shaft, and the engine, of course, stopped. The proprietor 
2 involved in war with the most formidable of foreign powers, 'being away, we were in a bad fix. The fireman did not 1 our harbors would be at once rendered inaccessible to the know how to set it again, and, practically, I knew nothing 
4 most formidable fighting machines yet put afloat, and this, about it myself ; but I recollected reading in your paper the � too, at comparatively slight expense. Were all the Heets of rule for such an engine (a common slide valve one). So I tried � the world to attack New York harbor, not one vessel would my hand and succeeded, the engine doing better work, with 
7 be likely to pass the Narrows. .A. Heet lying off the coast less fuel, making a gain of three cords of slabs in ten days. '  
� would be unsafe during the day and could be scattered or To the practical workman the regular reading of the SCI on wells. names of. . . . . . . . . . . . . . . . .  1 "TyndB1l on lIJrh!, Professor . . . . .  . . 

J'atent bU8iness ln Congress . . . . . . .  8 Vienna show fit \Jongress, the . . .  . . 
Patent decisions. recent. . . . . . . . . . . .  9 *Wuh botler, lmproved . . . . .. . . . .  . .  • destroyed during a Bingle night. ENTIFIO AMERICAN is unquestionably of great value. It in 

A worthy successor of Farragut would find means of de- sensibly educates the mind of the reader and, if he is a 
stroying easily the most powerful of an enemy's Heet with workman, renders him more intelligent, more skillful and 
the resources which are now made available by our torpedo more useful to his employer. It is the custom in some es 
corps. tablishments for employers to present their workmen on the 

BIlIDING.-Subscribers wishing their volumes of the SCI· 
ENTIFIC AMERICAN bound can have them neatly done at 
this offi.ce.-Price $1 .50. 

.. . .. . 
OVB lIAVY. 

The Secretary of the Navy has, each year Bince the com· 
mencement of the first term. of President Grant, earnestly 
�ndeavored to impress upon Congress and upon the country 
the vital necessity of preserving the effi.ciency of our dimin. 
utive navy. Congress has, at last, taken up the matter and 
is considering the advisability of authorizing the construc. 
tion of a number of new vessels of war. 

There can be .no doubt, in the mind of any thoughtful cit
izen, that the United States requires a navy, and that it will 
require one so long as we have commercial relations with for· 
eign countries, so long as we are liable to become involved 
in war with other maritime nations, and so long as a large 
share of the grea.t work of exploring distant parts of the 
globe can be best and most economically performed under 
the auspices of our navy department. 

How large and of what character, this navy of ours should 
be, is not so easily decided. We must, certa.inly, have a 
number of cruising vessela to do the work which falls to our 
navy in time of peace, and this work may be done by ships 
of comparatively light armament, of full sail power, and of 
good speed under steam : by such vessels, it can be done ef· 
ficiently. 

We believe that there is not a vessel in our navy which 
possesses all of the requisites of such a class of ' ships. The 
" WaIl1panoag " class had the speed, the sail power, and the 
necessary armament, but were originally defective in their 
machinery, and are now generally worthless in consequence 
of the decay and weakness of their hulls. It is to make 
good our deficiency here, we presume, that the Secretary of 
the Navy proposes building ten new vessels. They are evi· 
dently urgently needed, and it is to be hoped that they will 
be built and built quickly. In justice to the Department, to 
Congress, and to the people who pay for them, it is to be 
hoped that they will, when completed, embody the very lat· 
est and best modem practice. They should have iron hulls ; 
economical, simple, light and durable machinery, and an 
armament that shall not be rendered ineffi.cient by deference 
to the hobbies of any enthusiastic inventor or of any single 
man. The plans should be invariably endorsed by properly 
constituted boards. who should be authorized and required, 
also, to consult experts, of generally recognized standing, in 
relation to all plans. Such a course would protect the navy 
department from malicious or ignorant misrepresentation and 
abuse. 

We learn from the annual reports of the secretaries of our 
navy, commencing as far back as the administration of Gid· 
eon Welles, that our iron.clad navy, originally created under 
the pressing exigencies of civil war, and, as a matter of 
course, to some extent defective in design and hurriedly con· 
structed, has become as worthless as the first class of ships. 
The Dictator is the most formidable of our iron.clads ; but 
even the Dictator is of slow speed as comp� with more reo 
cently built foreign vessels, has far less invulnerable armor, 
and is equally inefficient in her armament. Once the most 
powerful and formidable of iron· clads, she is, to.day, com· 
paratively weak. This vessel, and others of our iron.clads, 
should not be allowed to become utterly worthless for want 
of proper care ; but we question· seriously the policy of build. 
ing a. new iron-clad Heat to compete with that of England, of 
Prussia, or even of spjIn. We are by no means certaln that 
thG day of iron-clads has not already passed, and that the per· 
fection of our variOIl8 systems of using torpedoes for both 
attack and delence may not have already rendered us inde. 
penQent of such terribly expensive engines of war. 

We have fixed torpedoes that may be made to explode return of each new year with a year's subscription to the 
when struck by an enemy's ship, others that may be exploded SOIENTIFIO AMERICAN. Proprietors find themselves abund 
from secure stations far away at any instant desired, others antly repaid in the greater industry and superior work which 
that may be rendered harmless when our vessels are passing ·their men give back in return for such attentions. Those 
among them and which may be then made to destroy any who have not already done flO should remember. that now is 
pursuing vessel that may attempt to pass them : and we have the time to register subscriptions to our paper. This is the 
torpedo vessela that can be sent out without a single human first number for 1873. 

being on board to attack a Heet anchored off the shore, and, Send in the names as fast as possible. 
directed from the shore, they will approach and explode a 

PBOFEBSOB TYlIDALi.·�; A 1II01lEY l'IIAUB 
charge of powder under any vessel that it may be desirlld • 

that they should destroy. During the evening of Professor Tyndall's fi rst lecture in 
We may rely upon our torp.edo corps, with confidence, to this city, while he was busy in . exhibiting the wonderful 

defend our shores and harbors against the world. qualities of light at the Cooper Institute, a thief struck 8 

Let us have our cruisers, therefore ; but let us hesitate light in the Professor's room at the Brevoort Hotel and car 
before commencing to build iron.clads. We may find that ried off $200 in gold from the Tyndall trunk. But that, after 
the expenditure of many millions, in attempting to rival all, is a small item when we consider that the Professor is 
other nations, may be saved us by the comparatively inex. bagging about ten thousand dollars a week from his lee 
pensive operations of well organized to�pedo corps, and by tures, one of which he gives every other night. 
the application of the wonderful .ingenuity of our inventors If other scientifia lecturers would bestow as much persona 
to the perfection of Hoating and sub-aq lleous torpedoes and attention upon the preparation of their public appearances as 
torpedo ships. does Professor Tyndall, it is Ilrobable that the demand for 

The inventive minds of some of our readers will find here their a&rviees might be increased. 'I'here is never any hitcl 
an interesting field in which to labor, and they may aceom- or break in the experiments, illustrations or speaking of Dr 
plish results of value to the nation while attacking a prob. Tyndall. The day preceding each lecture is devoted to a 
lem which, nearly a century ago, gave Hopkinson the text careful rehearsal of the experiments that are to be produced 
for his humorous poem, " The Battle of the Kegs," and with and his assistants are drilled in the manipulation of the ap 
which Bushnell and Fulton made creditable progress at 'a paratus by their leader with the same care that the leader of 
very early period in the history of our country. an orchestra bestows in the rehearsal of his music. 

• '.. • . Work and watchfulness are the keys to Professor Tyn 
THE J[0800W EXPOSITJOll. dall's experimental success as a lecturer. 

The great Russian Exposition at Moscow was recently • •• - .. 
closed, and, according to a correspondent of the .Engineer, the THE VIElIlIA SHOW III OOllGBEBB. 

United States were-extensively represented in the mechani· .After a somewhat lengthy debate, it bill appropriating the 
cal department ; not, however, by goods sent directly from su� of $100,000 to defray the expenses of American repre 
this country, but by machinery made in Austria, Prussia, sentation in the Vienna Exhibition has passed the House of 
Belgium, Russia and other countries, copied from American Representatives and has been forwarded to the Senate for its 
p atterns, the products of American genius, protection for concurrence. In addition, two naval vessela have been desig 
which by patents in the countries specified is practically de· nated for transport duty, to carry pianos, sewing machinell 
nied to our citizens. At this eJtpoeition, the show of AmerI. buggies and other goods of exhibitors to Trieste, Austria 
can sewing machines supplied from Germany was quite Space fCl'rbids our entering into any ruum� of the discussion 
large. The correspondent says :-" If that benefactor of in the House. The bill was introduced by Mr. Banks of 
mankind, the ingenious Howe himself, could have appeared Massachusetts, and the opposition was led by Mr. SheIla 
in the flesh and visited the Exposition, I think he would barger, of Ohio. The latter gentleman made an able argu 
have been highly' gratified, for the pet offspring of his genius, ment against the grant of the appropriation until the Aus 
in some form. or other, is continually to be met with, it being trian patent laws should be so modified as to protect Ameri 
more difllcult to say where it is not than where it is. " can inventors ; but the bill passed without this proviso, so 

The entire motive power of the exhibition seems to have that it now remains for the Senate to determine whether we 
been furnished by the American Corliss steam engines, ex· shall allow this golden opportunity of testifying to the world 
amples of which were supplied by several German manufac- our condemnation of these unjust and oppressive regulations 
turers. Indeed, so many of these engines were to be seen in tI:r escape. 
the exhibition that the correspondent is led to ask : " I  won· The amendment offered by Mr. Shellabarger, although i 
der if the inventor reaps any advantage from this patent in is a step in the right clirection" hardly, in our opinion, covers 
Germany 1" the entire requirements of the situation. What we need and 

This is only one of hundreds of el:amples of the way in insist upon is not a protection merely for the limited dura 
which the Germans, especially the Prussians and Austrians, tion of the show, but a permanent guarantee, ratified in 
appropriate the best improvements of English and American solemn treaty obligation that the rights of o ur citizens in 
inventors. Austria, in respect to their inventions, shall be upheld the 

Our Commissioner, Generai Van Buren, in his endeavor lsame as 8ol'l' the rights of Austrians in this country. . 
to procure a large appropriation from Congress to be wasted We eBfllestly trust that an amendment tramed in this view 
in Vienna, is endeavoring to satisfy the members that unless will be introduced and favorably co.sidered in the Senate 
the money is granted the UnJ-ted States will not be duly re- It is but a simple act of justice, it works no hardship to any 
presented at the coming Vienna show. But Congress need one, ' and secures to us advantages that are inestimable. We 
not give itself any apprehension on that score. The ingenu- have repeatedly shown that, in other continental countries 
ity of America will be well represented in all the meehan· patent laws exist as oppressive as those of Austria. The 
ieal departments, by the pirating manufacturers of Austria latter nation is deeply anxious to procure a full representa 
and Germany. No nation in the world will have its me- tion of American genius, and, were such an amendment en 
chanieal ideas so largely represented at Vienna as the United acted, there is little doubt but that the objectionable features 
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in the Austrian statutes would be repealed. This done, we be in antagonism to this Brotherhood of Locomotive Engi
SllOllld have gained an entering wedge toward ameliorating neers, which recently passed resolutions in St. Louis in op
the similar laws of other countries, and eventually we should position to the running of Sunday railroad trains ? The SCI
succeed in obtaining for our countrymen as full privileges in ENTIFIC AMERICAN believl3s in running them for :.;nails, pas
Europe as in the United States. sengere, and freight as a necessity. The Brotherhood believes 

Our representatives, in advocating the appropriation, seem in no such necessity ; but that the running on Sunday is a 
to look no further than the so-called protective certificate to breach of the divine command and an infract�on of public 
be granted to exhibitors. It should be distinctly understood morals. We are glad that the Brotherhood are not afraid to 
that the certificate simply purports to afford protection for a speak their minds in favor of all classes connected with rail

year ;  that is, it saves the inventor from the loss of his right roads having the rest of the Sabbath. Right is might and 
to a patent during the period of the Exhibition. There is must prevail." 
nothing to prevent an Austrian from gaining all possible The Witness, if it wishes to give reliable testimony upon 
knowledge regarding an idea, completing every preparation, this subject, should inform itself better before attempting to 
and at the end of the specified time putting all he has thus speak. 'fhe SCIENTIFIC AMERICAN did not urge the running 
acquired into practical execution. We have shown that of freight trains on Sunday, but spoke of the necessity of 
nOlhing can be accomplished by bringing infringement suits, running a limited number of trains for the transit of the 
aud that to this piracy there is no check. 'fhe certificate mails and the carriage of such passengers as from necessity 
therefore merely permits the inventor to delay his application had occasion to travel on that day. The SCIENTIFIC AMER
for a patent one year, and leaves him precisely where he ICAN further allegJd that it was no more sinful to travel in 
w()uhl be in the beginning, did it not elo.1.st. He must accord- case of necessity on a railroad, which was a public road, on 
ingly then manufacture within the succeeding twelve months Sunday and in a railway car, than to ride on an errand of ne
IJrecisely in correspondence to his drawings, etc. , and comply cessity in an ordinary buggy on a: comm�n road on the Sab
with sundry other similar regulations, or his patent, if he gets bath. 
une, is null. On the other hand, an Austrian coming to the The Witnep8 is also mistaken as to the objects of the 
United States with a new invention may, by our law, make, Brotherhood. We have received a letter from Mr. Charles 
adl and exhibit it all over the couatry for two years, and at Wilson, G. C. E. , of the Brotherhood, from which it appears 
tue end thereof obtain a patent for seventeen years giving that the engineers do not seek to stop all trains on Sunday, 
him complet.e and exclusive property in his dtlvice. He is I but only the unnecessary trains. He states that on some 
ll.Gt compelled to work his invention within any specified roads more traffic is run on Sunday than on any other day of 
l't!l'iod, but is 'at liberty to do precisely as he pleases with the week, and it is to prevent this and cause the Sunday 
hi� patent, which remains good for the term granted. trains to be restricted to such as are actually necessary that 

It is but little appreciated in this country to what an im- the Brotherhood have resolved. 
monse extent American inventions are manufactured abroad, In this laudable endeavor the Brotherhood well know that 
8.Ild what vast benefits the people of Europe reap from our they may count upon the aid of the SCIENTIFIC AMERICAN, 
ideas. The continent is full of devices of Ariterican origin, and to this end we will thank them to give us the names of 
and every new improvement of value is immediately adopt- the roads and their controlling officers who imposi'l in the 
ed there, pirated and manufactured to the exclusion of the manner stated by Mr. "\YiIson upon their engineers. 
American inventor. The scientific publications of the con- Inasmuch as the Brotherhood d" believe with us, as re
tinent are full of extracts from American patents, which presented by Mr. Wilson, that the running of certa:�� t rains 
they issue. with engravings. of all our latest and best im- on Sunday is necessary, the Witne88' ferv.id puff of the piety 
provements. which are promptly put in use. Of the dozen of the Brotherhood, as relates to the breach of .he Divine 
or more steam engine exhibitors from Austria, Prussia, Rus - command and the infraction of public morals, is entirely 
sia, Belgium, and other countries in the late Moscow Exhibi- wasted. 
tion, nearly every one displayed Corliss engines of their own 
manufacture, made after the patterns used in Providence, 
R. I. ; the entire steam power of the exhibition was supplied 
by these engines. In Russia, Prussia, Belgium, and Aus
tria, the McCormick reaper, Howe sewing machines, Bur
leigh rock drill, Blake stone breaker, Gatling guns, Hotch
kiss' projectiles, Colt's revolvers , Hoe's and Bullock's steam 
presses, Danks' puddlers, Westinghouse's railway brakes 
and hundreds of other American designs are well known, 
and many of them used ; and without doubt large numbers 
of our best inventions of the most recent dates will be found 

among the entries of foreign manufacturing houses in this 
Vienna show, 

"Ve should have been glad had the motion in the House to 
strike out the appropriation altogether prevailed. Not . that 
we do not appreciate the value of the Exposition, or fail to be
lieve that, in the words of a contemporary, we " ought to join 
in all peaceflll measures which belong to international cour
,esy and promote mutual goodwill," but simply to publish to 
the world that the United States failed to take part in the 
Austrian Expodtion, because Austria has refused to do jnstice 
to American inventors. This it is yet in our power to do, and 
the amendment that we advocate should be so worded as to 
deny the payment of the appropriation until the Secretary 
of State .receive official notification of the alteration of Aus-
trian laws. 

Our leading position among industrial nations, our wor!d
wide renown as a people of transcendent inventive genius 
and our unexampled progress in civilization during the past 
century are due in great part to the stimulation and encOGr
agement which our laws give to the inventor, teaching him 
to study new arts and processes, to develope new ideas and 
ffi the end to turn the results of his thought and labor into 

lIubstantial profit. Is it not evident that the stimulus; thus 
aftorded, would be infinitely increased could we make a 
world, instead of a country, the market for our productions ? 
<Jan it be controverted that t.he direct advantages to our peo

ple wou'Jd be invaluable, did they possess an exelusive and 

guaranteed property in their own original ideas in foreign 

countrres '( Or is not the fact plainly manifest that, were such 

rights secured to the United States and other people forced 

to come hither for the most useful improvements in science 

and art. we should place all other nations under contribution/. 

In view of. such benefits, the acqui rement of which is so 

ea�ily begun, it seems impossible that our legislators will 

neglect so "(llain a duty as to secure for the country the ad

vantage wlti<lh is now within their grasp. 

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

SUNDAY RAIL WAY TRAINS. 

A few weel\'.� ago we published a paragraph, copied from a 

reliable source, to the erl'ect that the Brotherhood of Loco

motive EnginCl(\rs, in their recent St. Louis convention, had 

passed a resoluUoll flaving in view the entire stoppage of 

railway trains on SOJ'lilay. We commented on such actioll as 

unwise, showing that ,  while we were as decidedly in favor of 
the general re5t from lab<lf, on the part of engineers, of one 

day ill seven, as anyboQ� COUld 'be, still we considered it to 

be a matter of public nec��srt:r that certain -trains should be 

run on the Sabbath. 
The New York Daily '1ti1" l..8S, in comm .. nt,ing upon our re

marks, says :  
" Is it not strange that the. bt>").,��''''"",, AMmcAN should 

------------44H ..... .. _______ __ 

THE NEW YEAR. 

'fhe present number of the SCIENTIFIC AMERICAN is the 
first for the new year of 1873, and we would remind thooe of 
. our readers who have not already done so that their sub
scriptions should be at once renewed. This will prevent in
terruption in the regular coming' of their papers, and save 
them the risk of losing any numbers. One of our subscrib
ers says that he regards the loss of a single number of the 
SCIENTIFIO AMERICAN like time lost in the prime of life. 
Send in your subscriptions as fast as possible. Terms, $3 a 
year. One copy of the SCIENTIFIC ·AMERICAN for one year 
and one copy of SCIENCE RECORD for 1873 will be sent for 
$4.50. 

Some idea of the interesting and valuable character of the 
SCIENCE RECORD may be gleaned by reference to the gene
ral statement of contents published in our advertising col
umns. It will. be noticed that every department of science 
is to be represented. Among the biographical illustrations 
several fine steel plate engravings Ilje given, among which 
are portraits of Professor Henry, 'i,f the Smithsonian Insti
tute ; Professor Pierce, of the Coast Survey ; Professor Dana, 
of Yale ; portraits of Professor Morse, as he appeared in the 
prime of life, soon after the completion of the first telegraph 
line, of Professor Tyndall, who is now lecturing here. and 
other distinguished men of science. 

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

RAPID TRANSIT IN NEW Yv .... _. 

ThQ New York Time8 does not look with favor upon the 
proposition to use steam upon the street cars, in lieu of 
horses, for the reason that there would be increased liability 
to accident without any gain in speed. Our cotemporary 
thinks that the only way to realize fast traveling in the city 
is by means of tracks removed from the surface. The two 
ends of the metropolis

' 
are now twelve miles apart, and the 

people suffer great inconvenience for a lack of quick means 
of communication. The discussion of the various plans by 
which this may be best effected is a matter of interest, not 
only to New Yorkers, but to the people of all large cities. 
Nothing so stimulates business, gives value to property, and 
promotes the comfort of city life, as prompt and safe modes 
of local conveyance. 

It is only by an elevated or an underground railway that 
rapid t.L·ansit can be realized in New York. The relative cost 
of these roads is about the same, namely, from one million 
to one million five hundred thousand dollars per mile. The 
elevated road is inevitably an obstruction, in whatever street 
it is built, for it is simply an immense bridge, which no one 
wants before his doors. On the other hand the underground 
railway is entirely out of sight, does not intel-fere with the 
streets, and disturbs no one. In London a shopkeeper in one 
of the main streets was asked by an American where the 
undergTound railroad passed. He said he did not exactly 
know. but he believed it was on the next street back, a block 
dIstant from his prettlises. But the truth was, the railway 
in question passed directly in front of the man's door, forty 

feet below the surface of the �rdnnd ; and the shopkeeper, 
who had m6ved in subsequent to t\le building of the road. 
was not aware of the fact, although three hundred tl'ains a 
day were regularly passing. It has been afiirmed by experi
enced engineers in this city that a single omnibus, clattering 
over the Broadway pavement. shakes the adj.oining huildings 

and makes more noise on each trip than would all the trains 
of an underground railway during an entire day., if built on 
that street. WelJ.'made 'cars slide along very smoothly over 
a properly constructed track, 

One anti a half millions of dollars a mile is an immense ' 
cost for. a city railway, and to insure its pec1l..niary success 
the first essential is to locate its route where its cars and ac
commodations will be constantly under the public eye, readi
ly accessible to the largest portion of the population. Such 
was the testimony of the eminent engineer, Mr. John Fow
ler, before the Parliamentary Committee in respect to the 
London underground railways. It is evident that the routs 
under Broadway in this city is the natural and proper line 
for such a road. 

A variety of charters have been granted for steam roads 
in this city ; but their routes are faulty, and none have been 
built, save the post railway on Greenwich street, which is 
far away from Broadway, and has proved a bad bargain to 
its original stockholders. 'fhey have not only lost their 
chartel,', but every CAnt of their original investments, amount
iIig, it is said, to over one million of dollars in cash. 

Another grand scheme was the Viaduct or elevated rail
way, the charter for which was granted to the notorious 
Sweeny & Co. The routes proposed were on side 
streets, east and west of Broadway. Although five millionG 

?f dollars were to be taken from the city treasury to help tho 
scheme, still such was its enormously expensive character, 
so defective the route, and so greatly was it disapproved by 
the public, that it was impossible for the corporation to pro
cure subscriptions enough to start the thing. 

Three other charters were granted last year, one to Mr. 
Vanderbilt for an underground road on Fourth avenue, east 
of Broadway, another to Mr. Gilbert for an elevated railway 
to run on a side street either east or west of Broadway, ac· 
cording as certain commissioners may determine ; and an · 
other to Mr. Swain for a double road, with both elevated 
and undergrou::� t�""ks, to run on the side stre, �s west of 
Broaa..way . . There seems to be- �o great obstacle to the p70-
curin� charters for !i ew York rail ways. The grand dimc" " <1  
i s  t o  secure Ul .:!ght route. 

Of the various plans for fast railwl.ly� in this city, that of 
the Beach .Pneumatic Transit Company, for an atmospheric 
railway under Broadway, has been the most carefully exam
ined and the most widely approved by the public. It has 
been shown that, for a cost of about one million dollars per 
mile, a double track railway can be built from the City Hall 
to Harlem which, with certain lateral branches, will give to 
our citizens the luxury of rapid transit all through the 
county. At the inception of this enterpriRe, the trustees of 
the corporation caused the most careful investigations to be 
made in respect to route and the method of building, and the 
unanimous conclusion was that the Broadway route was not 
only the most economical for construction, but afforded pro
mise of accommodating a larger number of people than an�. 
other line that could be selected. 

Great pains were taken to accumulate reliable evidence. 
Nearly all on the l"ading architects in New York were con
sulted in the matter, especially those who had had occasion 
to erect important buildings on the above thoroughfare. 
With an almost unanimous voice they joined in certifying 
that the railway could be built and operated on Broadway 
on the plan proposed by the company, without any moiest",. 
tion of or injurious effect upon adjoining Imildings. Th�. 
advice of the most eminent and experienced civil engineers 
was also taken, among whom were A. W. Craven,Eq. , C. E. , 
George S. Greene, Esq. , C. E. , Major General J. F. Barnard, 
U. S. Engineers, General Charles K. Graham, C. E. , all of 
whom, .after personal examination, certified in the most ';n
qualified terms that the work proposed by the compld. Y 
could be executed and the railway worked without injury to 
adjacent property_ 

The advice of prominent English engineers was also taken_ 
upon the subject, among whom were Mr. F. E. Cooper, 0'" 
the London Underground Railway, and Charles Douglas Fox, 
Esq., C. E. , the well known railway constructor and engineer 
of London ; all of whom fully coincided with our own engi
neers and architects. Mr. :b'ox did not merely write upon 
the subject, but had come to this country and made a per
sonal examination of the route. 

To illustrate the matter still further, and remove every 
lingering prejudice against the work that might exist in the 
minds of property owners, the company determined to con
struct a short working section of railway under Broadway, 
This they were enabled to do under the provisions of their 
original charter, which gives them the right to place pneu
matic tubes under the streets for carrying freight and par
cels. The company accordingly secured premises in the 
lower part of the large marble building at the corner of 
Broadway and Warren street, and, having constructed a 
novel boring machine, set it to work to excavate a railway 
tunnel down Broadway, below the foundations of the build
ings, under the water pipes, sewers and gas pipes, without 
disturbing the surface of the street, and with all the omni
buses, trucks, and the enormous traffic of the street going 
on directly over the heads of their workmen. So carefully. 
expeditiously, and successfully was this wllrk executed that 
the entire section of the tunnel, which is between nine and 
ten feet in diameter, from Warren street down Broadway to 
}.Iurray street, was almost completed and the track laid be
fore tlie newspaper reporters or the public were informed 
that anything of the kind was in progress. The work was 
then fnished up, a large blowing engine put in, a handsome 
passenger, car placed on the track, and the rail road set in op
eration. All this was done at an outlay of about a quarter 
of a million dollars. The admirable working of this short 
railway has been before described in our co; :unIlS. It will 
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be sufficient to say that, by means of the blowing machine, 
a current of air is impelled through the tunnel, and that i t  
drives against one end of  the car,  carrying it  along, just as 
the wind acting upon the sail of a vessel gives it motion. 
The car, on reaching the lower end of the tunnel, actuates a 
telegraph signal, the air current is reversed, and the car is 
driven back. Thus back and forth, indefinitely, the car is 
moved by atmospheric pressure, while the constant driving 
of the air current through the tunnel maintains a pure at·· 
mosphere and perfect ventilation. The car carrietl twenty
two passengers, moves with but little noise, and there is no 
gas, smoke, dust, or cinders to interfere with one's comfort. 
Many thousands of our citizens have enjoyed the ride under 
Broad \vay in the pneumatic car, and this method of traveling 
is not only well known here, but is highly appreciated. The 
works of the 'l'ransit CompaQ.y on Broadway form one of the 
most interestmg attractions in New York. For city pur
poses, this system of car propulsion is admirable. The ex· 
pense of its maintenance is estimated to be 80mewhat high
er than the locomotive ; but the pneumatic plan is 80 de· 
cidedly superior, in point of comfort and health to passen
gers, that the trustees had no hesitation in giving it prefer
ence. Its adoption was also recommended by the London 
engineer�, where, as our readers will remember, there is a 
smaller pneumatic railway of between two and three miles 
in length, which has been worked successfully for several 
years past. Several miles of other small pneumatic tubes 
are also now in use in London for the transmission of tele
graph messages between important points. 

After the Transit Company had, at the great expense 
lll

'
entioned, completed their working section of road under 

Broadway, they applied to the State legislature for an 
amendment to their charter, authorizing them to carry pas· 
sengers and proceed with the work. The members of the 
legislature visited the city, inspected the works, rode in 
the car and became thoroughly satisfied of the excellence of 
the plans. Both branches of the legislature, by very large 
majorities, passed the bill , and it was sent to the Governor, 
Hoffman, for approval. The notorious SweeJiy & Co. were 
then in the zenith of their power, and the Governor was 
t.he pliant tool of their wishes. At their solicitation, he vetoed 
the bill and then promptly gave his approval to the abortion 
known as the Viaduct bill, of which the public disapproved, 
and in which Peter B. Sweeny and his immediate confed
erates figured as chief incorporators. Last ypar the legisla. 
ture again passed the Be�ch Transit bill by increased major. 
ities in both houses, but Governor Hoffman re peated his 
veto. A new governor, General John A. Dix, a man of llluch 
higher capacity, takes his spat in the gubernatorial chair on 
the 1st of January, and the many friends of this excellent 
enterprise believfl that h(. will be glad to give it his approvaL 

In brief, then, the actual condition of the rapid transit busi· 
ness in Nf'w York is this : 'I'he only plan and route that 
fully meets the wants of the people, that has been thoroughly 
Hxamined, approved and endorsed by property oWl)ers along 
the route on which it passes a.nd by the general voice of the 
public, is that of the Beach Pneumatic Transit Company. 

At- a heavy expense this Company has already begun the 
work, and stands ready to prosecutfl it with the greatest 
vigor as soon as,the necessary authority of law is granted. 

9 
The ExamIner permlttecl the appeal to be taken. and the Board or Appeals • . • • ;;';�-;��O��lz�dby the Principalli:xaminer. and al�o by tho Board 01 ,�pp�aIB- 1 Lyman's Gear Chart 50c. E. Lyman, C. E. New Haven Conn. 

���!g��I��::'u"t a�l':e�I��� \�����t�!:��: �l:.�:i,n �� ��� �8�m�::f�u": �� Spur and Bevel W:heel!l and. Spindles. of great durability, cast 
sOTa�'g'O���:B'����lf����. ������een tli:,l�ha���� ?t�I;;esent condItion upon I to order by PIttsburgh Steel Casting Co. All work warranted. 
Its merits, but returns the same to the Principal ExamIner to have the prelim, I Wanted-(200) Two hundred pounds l oad Stone or magnetic Inary questlonB settled. � . 

d S I . Iron ore-must be best quality. Address James Foster, Jr . , &; Co., Opt!· 
Improve pectac e.. ! clans, CincInnati, OhIo. APPEAL OF JULIUS ltL""iG. I 

LEGGlCTT, Oommi88ioner: English Patent-The Proprietors of the " Heald & Cisco Cen· 
th!����"en�f���g��:Jg �n�ftX�ly���nl�7te";g�l's.R:��ag�es{�r':;��lr?Ir.:¥.:'!. trlfugal Pump" (triumphant at the rccent FaIrs) . hayIng their h�nds full at 
as they have heretol'ore been made. The advantage alle�d Is that whRe oxl. home. will sell theIr Patentfor Great Britain. just obtained. A gl eat chance 
tgi�i's\Se�r�.r��\;'ff'tt�I�E:������lsd���ct.::.� �1Il�fJ!�f;g,�'l!fc��: �:I���tb:}-' J for business In England. Address Heald, Sisco &; Co., BaldwInsville . N. Y. 

��J'�gl�?6',t.����i�':�l!:�r!��ui:n����:lrb"J�t?�11tgth��nol�f�f���'i!'ls ��� To Inventors-Wanted, by a responsible Philadelphia firm, via ted and .. better trame Is produced. the right to manufacture, on royalty or otherwIse, some useful lDyention The decIsIon of the Examiner, whlcb Is a1lirmed by the Board. proceeds up· In Iron Address giving dcscrlptlon of article Artlzan West Philadel. on a denIal of the allegation that a more ready and safe a�lIcatlon Of tfie . ,  , , 
:���ir.;l� F���slsl;:'��':,c��W; ri'N[:e� �X'ifp���t� j:���tI��a�h��e;� \�� phla P. O . •  Pa. 

. . ventton ls exhlblted. Wanted-A situation as an apprentice in a machme shop. l am satisfied, however, that It Is true a silver brIdge can be unIted to t�e Address H. J .  Scott, Fletcher, Vt. ���� �i"ti';,�i1:gW,� ':f�"a�ge::!��':t�:ft t;1�if� ?sn�h�f:t���t Ime�lo\n� mon method ofBJ1derlng by the use of an alloy were empl0.red, as seems to For the best Presses and Dies and all Fruit Can Tools, apply 
���'i��������e:11��n�r\l��en�x:��;�:���gl��'a' �;�:"°.:Jlv�rOI\�:I}h(�'i:'i�".i to Bliss & WillIams, 118 to l20 Plymouth St., Brooklyn. 
�e�.l'��f���lfsn�Nlu�:y:?e�·i,,!'tnt�����nlI!';e�n�:'\,!glb�r:d���r.I�U��� Wanted to purchase six large Windmills. Parties who are 
��nJ;b��;�ro':." l¥�t':,r�;��e�:��greg)�rii,I��tb!:' ������"W;��:ile���nn��� In a posItion to make estimates for same, will please address W. R. Grace &; 
OfT\:,: d::'Jl;?;'��['it':,'�����I�eikerefore overruled. Co., 41 Exchange Place, P. O. Box 5383. 

Trade Mark. 
Wanted-A new or second hand steam or tilt hammel', adapted 

APPEAL OF BYRON GRAHAM FOR THE REGISTRATION OF A TRADE MARK for weldIng or forming scrap and puddled Iron balls or blooms. Tilt ham· 
FOR HAEVRSTEES. mer must be operated by belt easily and economically. Address W., Box 

M .. II d t . d d  rI I d l  1911. P. O" New York. " anny. aB app e to harves ers (R R.jenerlC an eBC pt ve name, an I 
��fcl�%.l'���r��re'::'tSt�cJ;"p;�:e;��� �s .�';i�·I.a�e�c�f::t��� of .. Manny " Is Painters and grainers now do their best graining quickly with 
ot���'::a':;:f:"���r��f,!"-,;t�g�i ���g�lg!�t�ft�lr��:g�����{:.om those of perforated Metallic GraInIng Tool •. Address .1. .1 . Callow, Cleveland,Ohio. 
THACHER, Acting OOmmi8tioner· · ,Wanted-An energetic, competent man as foreman in Handle 
n�dl�t1g�rBh������h\'��t�?,� ��I��E����sr�1ut:t��U�:�t�"u1g'l:':fJ'�!Y:d�nd Factory. Wolverine, Niles, Mlch_ 

For Sale-One Iron Planer with tools and attachments, used 
Saw Mill Carriage. only three months : planes 8 ft. long. 3f.t. sq. J. lt. Abbe, Manchester,N.H. 

L tJ PATTEE.-INTERFEREXClll -APPEA.L. 

A h I I r t � III I b t d h h American Boiler Powder. for certainty, safety, and 3heapness, 
Ing �� rii:�I�fa: :g�rg �ntWl:� :;;��g; � a n':,��rI:1 fn�ns:\t �Ua� .

.. s ow· 
.. The Standard antl.lncru�tBnt." Am. B. P.  Co., Box 791, PIt ' lmrgh, Pa. 

THACHER, Acting Comm18stolle'f : 

,, ��:"t�I'.S ���?ha:�'iih"e�I�!�l::��;��E,���a6':;o��t:g� ����i� :Jda[t"I����a�� bere . Tile motion Is denIed. 
DECISIONS OF THE COURTS. 

United States Circuit Court, District oC llIa .. ".achu"ettlil. 
PARTON V8. PRANG. 

Copyright. 

P�I������t����Vra1J�orff:td�M�!��rf:;'�t�g;, a;����:��gs�n�Os�\� �nfe 
fli��';'.. eg;lt�id�' ��Y��I�� ���i;nae�ef��d��!�':t�e� ���gri,�'i:1��Jt c�n"°g-rl�: Aithoug� the complaluant had sold the Orif,lnal palntlngh which ultImately 
��t s�i:� r�;�����e�iie<lJ'f�nb�'la':.\'r':.� ��:"c�:n���g:��f:har�':.�:�.:\:x;ft�� plft'!,"� dl�I����ot't';,et���tr���tJ'.1[:.l'ieolg�IM.oJ,r.�?d!S81llr'i,�S�I�&��iCh a very "bre revIew of the general scope of the copyrIght law Is gIven, and the distinctions pOinted out between a copyrIght on a literary productIon and a cOl�:l::;:n�gt: E:I:�lJiuscrjPt are requIred to be In wrIting by the copy· 
�lt���h)t ��\���!1e�r�r:tb�e:� ��!:l�::�!gt���! Ahi�\:e�tcs����eg��� ��:� 
���:e�';&������n8� ���ii�l�I�� ttr������7�i���ka �a:r��cri�r:�� v���ol� 
:?:�:riOolri�� 8.:tj.�;!���e;.�:::"Ro'/,�;,ro�t�fi"t 1fwa':.n� �ir:llg�e;i;p��� Uon that the transfer of property should destroy and extinguIsh that. whIch prinCipally coustltutes the value of tile thlug transferred, meanIng not that tile rIght to publish dId not pass by tile sale, but that the exclusIve rIght of 
���l!�ai:��sfe�I';,� ��:c:'����e��;t��n�rg:ia�� 'isa���tal';,"J6lTc��fo�r��s�h� same unless It was so Intended by the parties : but If the sale was an abso· lute and unconditIonal one and the artfcle was absolutely and uncondltlon· ally delivered to the purchaser. the whole property ID the manuscrIpt or pIcture passes to the purchaser. includIng the rIght of publication, unless the same Is protected by copyr�lt, In whIch c ... e the rule IS different. 
�f��r:'ii�V�:P�.��'ft�nn��k V8��i�rog��,

o:¥i!'::, Mum., 518 ; Wood vs. 
UnfaIrness is not pretended In this case. and Inasmuch as the sale and delivery were In their terms absolute and unconditional, and wIthout any reservation, restrIction, or qualification of any kltld, the court Is of the opinIon that complainant Is not entitled to relief. 
.f.-IB�:::dr:��8��lg��;lIn, for defendan� 

]<'01' Circular of Surface Planers and Pat.ent Mitre .• )ovetailing 
MachInes, send to A. Dayls, Lowell , MaSB. 

Langdon Adjustable Mitre Box, with 18, 20, 22 01' 24 inch 
Back Saw . .4-ddress D. C.  Rogers. Treasurer, Northampton, Mass. ' 

Scale in Boilers. I will Remove and prevent Scale in any Steam 
Boller, or make no charge. Send for cIrcular. Geo.W.Lord,Phlladelphia,PII. 

Flour Barrel Machinery vVanted-The best Crozier and Cham 
fering Machlne-A MachIne to Shave fiat hoops-A Labor·savlng Truss Ma
chine-The most practical form to set barrels uP. that does not requIre 
skilled labor. Address P. O. Box 2583. Buffalo, N. Y. 

Sewing Machine Needle Machinery, Groovers, Reducers,Wire 
Cutters, &c. &c. Hendey Brc.'A, WolcottvIlle, Conn. 

Gauges, for Locomotives, Steam, Vacuum, Air, and Testing 
purposes-Time and Automatic Recording Gauges-Engine Counters, Rate 
nauges, and Test Pumps. All kInds fine brass work done by The Uecordlng 
Steam Gauge Company, 91 LIberty Street, New York, 

Steam Engines, Boilers and Pumps, Locom()tive� and Cars
New IIond Second Hand. Dulles &; Co., 424 Walnut Ht., Philadelphia, Pa. 

RoslI Bro'lI Paint and Hrain Mills, Williamsburg-h, N. Y. 
Dobson'" Patent Scroll SawR make 1100 strokes' per minu! <'. 
Satisfaction guaranteed. .Tohn B. Schenck'. SonR. 118 Liberty St . . . N. Y. 

The Berryman Manuf. Co. make a specialty of the eeonolllY 
anll safety 10 working Steam Boilers. I .  B. DaviR & Co.,  Hartford. Coun. 
!<'irst Class Steam and Vacuum Gauges, Engine Registers, 

DavIs ' RecordIng Gauges. New York Steam Gauge Co.,46 Cortlandt St.,N.Y 
Peck's Patent Drop Press. For circulars, address th" Rol, 

manufacturers. Milo. Peck & Co .. l1ew Haven. Conn. 
No good reason exists why that authority should be with. DI' C" kl' IIBon's 'Patent Sllaped Diamond Carbon Points and Ad Supreme Court of the 1.TnUed State., held. It is a shame that the Company should be delayed and 

Steam Engine Patent, justable Holder [or dressing emerywheels, grlndstone6. etc. See Scientific 
hindered in carrying forward this important enterprise in JAlIIIS Rus, Plaintiff In Error, V8. WILLIAM L. GoULD. American, July U aJ1d Nov. 20, 1869. 64 Nassau St" New York. 
whic� SO many of our leading citizens are interested, and In error tu the CIrcuIt Court of the UnIted States for the Western DIstrict For Steel and Iron Set Screws, send to Reynolds & Co. for . . . . of Pennsylvanla.-December term, 1871. by whIch the publIc convemellce WIll be so greatly promoted. Mr. Justice Clifford delivered the opinIon of the Court. Price LIst, New Haven, Ct. 
'rh C ' 11 h '  . .  b f . h I ' I Letters patent were granted to Wtlll&m L. Gould, on the 24th of January, e .ompany WI urge t mr petltlOll e ore t e new egIs- 1800, for a new and useful Improvement In steam engines. described In specl. Four Brick Machines, Combined with Steam Power (Winn's 
lat d ' t ' t b I d ill thO t' . d ' 1\catlon as .. a new and useful mode of operatIng alld handling" ,nch mao ure, an , 1  IS 0 e lope , w IS Ime succee • chines, whIch consIsts. a. the patent states, In so arrangIng .. nd construct. • •• ---- Ing the cranks or arms of the lifters and cam rods of puppet valve engines 

To Mall Subscribers that they may be operated and handled with ease and speed, by means of , levers and connectIng "ods, the whole beIng arranged and constructed In 
The regular receipt of the SCIENTII<'IC AMERICAN by mail the manner descrlbe<lln tbe specIficatIon. . . Process was Issued, and beIng served, the <Iefendant appeared and plead 

is Bufficient evidence to old subscribers that the time for as follows : 1. Thathe was not s.ullty. 2. Tbat the plalntUr was not the " origInal and first Inventor of the Improyement descrllled In tl.e letters pat· 
which they prepaId has not expIred. ent, and tendered an Issue to the country, whIch was joined by the plalntllf. 

. . • I Tne defendent l'equested the presIding JUBtlce to Instruct the jury �hat To new subscrIbers, the regnlar receIpt of the paper IS an when a combInation of mechanical devIces Is Clalmedl the patentis not m. 
acknowledgment that their money has been received at the l�����nh��r::�:s?!nao�o���::���I����f.fr�u::����:�rlgr"�h�f����{;:: 
office of publication. It is  a rule of the publishers to dis- ��o�a�'1, CJ�In::��;e°':��a\�.I�ii�l��t�':.\' ."ifn"J'g��gbWla�["e'i���tttg-n��Tfo';� 
continue the paper when the time is up for which it is pre . that the presIdIng Justice refusedlo gIve the Instruction a. to any one of the three claims, and that he instructed the JU� 1n respect to th" second 
paid. �l���}��te t�i �s: ��!:':n����dnt��os�t��W;ft�';. n.fi:::,e�k:;'��c'l:��I��f:t:: 

WOR'" 
• •• ...--- . -.-----.. ��:ttgE�'b�d���:��;;.�gt���f t��IM�':!e���lgftrti'el��I�h��::'�:' ag"dl�Fd no has been commenced on a new railway tunnel and the Inventloll consIst In a new combInatIon of old elements whereby a 

through the rocks of Jersey Hights. at Weehauken, N. J "  new and useful resultls obtained. 

patent). makes 40 M. per day, for Bale at a bargaIn . Address the manufac· 
turers, Jollu Cooper and. Co., Mount Vernon, Ohio. 

Absolutely the best protection against Fire-Babcock Extin· 
gulsher. )0'. W. Farwell. Secretary. 407 Broadway, New Y?rk. 

Hydraulic Jacks and Presses-Second Hand Plug Tobacco 
MachInery. Addres� E. Lyon, 470 Grand St .. New York. 

Steel Castings ... '1'0 Pattern," from ten pounds upward, can 
be forged and tempered. Address Collins &; Co .. No. �12 Water St .. N. Y. 

Heydrick's Traction Engine and Steam Plow, capable of as· 
cendlng grades of 1 foot in S wIth perfect ease. For cIrcular and Infor 
matlon Address W.H.H.Heydrlck,Chestnut HIll,Phlla. 

The Berryman Steam Trap excels all others. The best is 
always the cheapest. Address 1. B. Davis &; Co., Hartford, Conn. 

on the Hudson River, opposite New York. The tannlll is btt:I�:��:E�!ll: c�l:.������t��s��:I�etl:':i t\',���i:.��o�:o}h�n�n��r&c�'i:\�: meuts and tile su!f,Stltutlon of another mechanIcal devIce to perform the T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. to be fifty feet wide, about a mile in length, and will have ��r��I���C;!O�Ii��l.���:l.0�I�����f�ge�:��c"a����� ?: ���t��r��c�� ��� four railway t racks . when glven. as the'nstructlon was. wIthout any explanation. it was well Williamson's Road Steamer and Steam Plow, with Rubber 
• ••• • ca

����
e
:1�()d':i:�"J'a'h��� jc'�l'lBtructinghlS machIne omIts entirely one of Tlres.Address D. D. WillIamson, 82 Broadway, N. Y., or Box 1809. 

A CORRESPONDENT, writing for some missing bac;k nuP1- t,l�edg-l:'��I:f;:rY�:,e��lfftl,ar!��':irl�f�!Oa��l:�������stlf���n�:nt);�t��';; Belting as is Belting-Best Philadelphia Oak Tanned. C. W 
bers, says that the loss of any copies of the SCIENTIFIC omItted, which Is new or whlcb perform. a sUbstantlally.dlfferent function, Amy. SOl and 300 Cherry Street, Philadelphia, Pa. 
AMERICAN is like lost time in the prime of life. or If It I s  old but was not known at the date of the I'lafntUf'B Invention as 

__ �_. __ . _ ___ _____ • _____ �____ 
.. ���f:a�bt�����t�Jg�ltll�s�'�!t:�� �':.�����f�ll t¥:nq����g� nri:��rf6��fhs Boynton's Lightning Saws. The genuine $500 challenge 

h h plaInly erroneous as If warranted the jury In finding for the plaIntiff. Will cut five times as fast as an ax. A sIx foot cross cut and buck saw. $6 SCIENCE differs from learning in being prop etic ; W ereas whetller the IngredIent substituted for tbe one omitted was new or old, or E M Boynton 80 Beekman Street New York Sole ProprIetor. learning is a mere matter of the memory. whether the one substItuted was or was not well known at the date o! the . . , " 

------------.... . P
I
3����E������8se���')f�';.������:� ��aet,!'e'i1�mltted lngredlent' j For Steam Fire Engines, address R. J Gould, Newark, N J. 

PATENT OFFICE DECISION�, 
-F " h L di Ml Ell C b tt B kl " Y  b d Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

Patent Wren!'h . 
TnE OOLLINB OOMPANY, ASSIGNEES.-APPEAL FOB THB ItEISBUB 011' PATUT 

OF JORDAN & SMITH, FOR WRENCHES, OOTOBER 19t 1865. 
LEGGETT. Commi8sioner: 

It Is admItted that the device dIffers from the reterences cIted, and the ap· pllcant maintaIns that the words " substantially as descrIbed " su1l1clently IndIcate tile difference and define and limit tbe InventIon Intended to be se· cured by thIs claim. The real issue In thIs case Is whether tbe claIm present· 
�� �� 'g���1;��:��r1�11��I��t �:���:�tl� ����IIr .�;u�'\,"�ii·;:�ft�(!N: ",cludlng the nut, 01' otherwIse, to clearly dlstln�18h the Illventlon from the references, and then the words" substantlallf,.as described " may or may not ��I u���,h�g�'t:,�h�l:e�.�� well round a e lm, 1 would rather favor their 

!l-te decision of tbe Board Is afllrmed. 
Improvement In Cntter Bar. Cor Mowers and 

Reapers. 
APPEA_L OF lI. MEW Ji:S. 

LEGGETT, Oommi88Umer: 

hi;rnh::re"c"t�a�d-/�:';[;�I��::lI�:!�n:u�e���.r.;£';!��n����"e"h�r:.1 i.i�:n� ��nJ(i�W��r;g �n;����:hW;dr!t:�eoJ��;¥ t�e e�;!:;�lrc!.�rg�:.ls�gl� "i!�� 

acts lor t e a es.- 88 en or e , roo YD, ..... . " 88 uee 
ber Wheeler & Wilson Lock·Stltch Maclllne sInce 1858, doIng the entire sew- and conveying material bylroncable. W.D. Andrews & Bro.414 Waterst.N. Y 
Ing for thirteen adults ; It IB as easily used as a hand needle. A No. 2 ncedle For Solid Wrought-iron Beams, etc., see advertisement. Ad. dId "n the sewIng for 10 years ; It bas paId for Itself many tlmes over. and dress UnIon Iron Mills, Plttsburgh,Pa .. for IIthograpb, etc. *I1ey would not go back to hand·sewlng for ten times its cost. See the new • 
Improvements and Woods' Lock·�tltch RIpper. Mining, Wrecking, Pumping, Drainage, or Irrigating Machin. 

TTle Charge/or l1wertion under UI.t8 h�aa i. One Dollar a Line. If th. Notice 
e",ceed Four Linea • .  One Dollar aM a Half per Line will be charged. 

ery, for sale or rent. See advertisement, Andrew's Patent, InsIde page. 
Presses,Dies & all can tools.Ferracute Mch.Wks,Bridgeton,N.J 

Machinillts ; Illustnted Catalogue of all kinds of small Tools 
and Materials sent free. Goodnow & Wlgbtman, 23 Cornhlll, Boston, Mass. 

Gatling guns, that fire 400 shots per minute, with a range of 
" Minton & Co.'s Tiles," by appointment, Gilbert Elliot & Co., over ljOOO yards, and whIch weIgh only 125 ponnds, are now being made at 

Sole Agent •• No. 11 Clinton Place, 8tb St., New York. Colt's Armory, Hartford, Conn. 
Gear Wheels for Models. Illustrated Price List free. Also A New MachinG for boring Pulleys, Gears, Spiders, etc. etc. 
MaterIals or all kinds. Goodnow & Wightman, 23 Cornhlll, Boston, Mass. 

Millstone Dressel', J. B. Harris Patent, but little used, in per-
fect order, for f45. Shoemaker & Carter, Rush, Susq Co., Pa. 

No limIt to capacIty. T. R. Bailey &; Vall. Lockport, N. Y. 
The Berryman Heater and Regulator for Steam Boilers-No 

one usIng Steam :8olu,rs can aflord to be without them. I. B. Davl. & Co. 
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[ We herewIth pre8ent a SeNe8 qf Inquiries embracing a variety of toplC8 qf 
greater or 1es8 general interest. The questions are llimple, it 18 true, but we 
prifer to elielt practical answers from our readers.] 

1.-How can I do silver p�atiDg on carriage work with fom 

-T. R. 

2.-How is canvas prepared for painting pictures on ?-J. 
C. J. 

3.-Will some one tell me how horn is cleared or made 
transparent ?-A. J. 

4.-w·m some one please inform me how shot guns are 
loaded so as to throw the shot closely?-A. J. 

5.-Is there anything that will remove the taste of kero
sene from a cask ?-Z. 

6.-Can you inform me how to take the oil out of cotton 

waste In the quickest and cheapest manner?-J. C. W. 

7.-Can you give a recipe for making paste to stick to 

bright tin without l1rst roughing the tin ; a paste that will not peel off?-B 

W. & Co. 

8.-What is the best size to use for gildi,ng the engraved 
Unes on ornamental .walnnt work, and also for gliding on pine board?
W. H. C .  

9.-What is the best and cheapest process for gilding pic
ture frames, and how can I obtain the high polish or gloss on certain p.arts 
of the gilt surface ?-H. n. 

10.-What is the best means of cutting brass stencil plates 
with acid, and what Is the proper material with which to cover the portions 
of the plate that are to be protected?-J. J. C. 

11.-Is i.' possible to taka ink stains from dressed stone ? 
One of the fu. dSt buildings In our city has been defaced by the use of writing 
l1uld and some kind of syringe, In the hand of some spiteful unknown .-W. 
D. �. 

12.-How is the pearl work put on the many �ided part of 
ornamental handles of boxes, and on heads of canes, whips, etc.? From what 
Is the material obtained, and In what part of the world Is It produced, and 
what is the process ?-C. D. 

13.-Will some one tell me how thin, crooked ornamental 
patterns are made, ouch as stove patterns, column capitals, etc. ? And how 
are small castings made to have the appearance of bronze or copper, by 
a cheap process ?-G. w. 

14.-1 have a IAad cistern which leaks ; the plumber says 
It Is caused by the action of the water on the lead. It Is supplied from a 
well, and the water is not very hard. Do you know of any cement or paint 
which will stop the leaks and prevent any further corroslon?-B. F. 

15.-Does wood, aftllr it has been thoroughly kiln dried and 
treated with a non. absorbent of moisture, shrink and swell with variations 
In temperature, as Iron, brass, zinc, and pipe metal do, and to what extent, 
taking Iron ,!S the unit ? What Is the best non-absorbent to use to glve a 
bard and glossy l1nlsh ? Would liquid glass answer the purpose?-A. A. D. 

16.-I am building a cedar skiff and am desirous of ma
king It as Ught as possible. Is there any preparation that I can use In the 
place of paint and oil tbat will.])e as good and welgh less ?-J. H . R. 

17.-What can I use for a light in a dark lantern for night 
hunting that will enable me to see farther than ordinary kerosene or Signal 
olls ?-J. H. R. 

18.-Calfi;here be telescopic sights adjusted to a rifle barrel 
that would be of use in night hunting, at a moderate cost ?-J. H. R. 

1\),-1 want a J;!ubstance like glue, mucilage, or varnish 
with which I ean give oak wood one or two coats, to keep It from burning, 
or else make It burn very slowly. I want to mix up liquid iron with It. I 
don't mind If the wood burns, so that it burns slowly.-W. H. P. 

20.-How can I make a fireboard for a grate front ? ,  I have 
finished one, but it Is wrinkled and full of folds. How ran I stretch the cloth 
on the frame, and how can I paste the paper on the eloth so that It will b. 
stretched smooth ?-C. R. 

21.-Will some one give a rule for laying out for dovetail_ 
ing on a bevel, say for a hopper for a grist mill, or the corners of a carriage 
seat ? I ftnd very few mechanics who understand It.-T. 

22.-1 have a steam engine, cylinder of 1t inches
'
diameter, 

S inches stroke, which I wish to use for running a sewing maChine, and per· 
haps some other small affairS about the house . .  How can I build a boiler for 
It that will be cheap and safe, and will run It at 150 revolutions a minute with 
25 pounds pressure ? Can I make one to go on a cooking stove, or would It 
be better to set a boiler Into a common cylinder stove,or to make a boiler and 
furnace separate from any stove ? What thickness of Iron and how:large 
should be the safety valve, and what should be the length of arm and the 
amount of the welght?-J. E. S. 

SPEOIAL NO TlJ,. - TAi8 column 18 delJignBdfor tM Deneral intere8t and in

atruction Of our ,.eader8, not for IIratulto'1J8 replies to queatlon. Q/ a 

purely b'lJ8lnes8 or personal nature. W. will p"bliBh Buch Inqulrie8, 

however, when paidfor aB adverU8e1nllnt8 at ,I·SO a line. unae .. Ih. head 

of ., Bu8ineIJ8 and Personal. tt 

ALL r�ferences to back numbers m'lJ8t be by volu1nll and paDe. 

J. B., of N. Y.-Your windmill can, we think, �e patented. 

What is properly the damper in a stove ? Is the movable plate 
next the pipe called the damper, or Is the sliding plate in th.e front which 
shuts off the air properly the damper ? I .  contend the plate which turns 
the l1re under the oven Is not the damper proper, but the regulator, and 
the valve In tront Is the damper. The dictionaries are not expllclt enough 
to satisfy the understandings of dlfIerent persons. Answer : We generally 
deSignate the movable plate or dish within or near the smoke due as the 
damper, and the valve In front as the draft regUlator. The plate that sends 
the ftre around the oven might be called the oven damper or the oven reg· 
ulator. It makes little dlfterence what name you give to me�hanical parts 
provided people understand what you inean when you speak. 

Have any experiments been made with a sheet iron cylinder, 
l1lled with hydrogen or coal gas for the purpose of making an electro
magnetiC helix out of it ? If not, would you please to give me your opin
Ion, whether such a helix would heat the gas, and cause It to explode, lf 
there were a battery of 56 cells attached to It, or whether It would have 
no effect on the enclosed gas ? The knowledge of whether it would have 
any ell'ect on the gas would be a step forward to an Important InventIon. 

-D. Ill. B. Answer : Experiments have been made. A sheet Iron cylinder 

will not act as a helix with such a battery. The gas would not be percep
tibly affected, and would not explode If it were heated. It requires to be 
mixed with oxygen In proportion approaching 2 volumes of hydrogen to 
one of oxygen to make It explosive. 

Is metallic antimony a good conductor of electricity for a 
positive metal In a galvanic battery, and what Is Its conductivity relative 
to sUver or copper ? What number of copper wire would It take for an 
electro-magnet S inches long with a core of !I( Inch or 1 Inch dlameter?
-C. B. Answer : Owing to the action of the aCids, antImony would be a 
very poor material to use In a galvanic battery. In a thermo or dry bat
tery It may be used to advantage. It Is a much poorer conductor than 
sUver or copper. As to magnet, make your core a little longer, say 6 
incites, for the diameter you mention. and use No. 20 cotton or aUk cov
ered copper wire. 

M. M. S. asks : Suppose 130 is the larger, and 28 the smaller 
gear on a lathe, Can a screw be cut coarser than said gears will cut on 
same lathe without larger or small'" gears ? Is so, hOW can It be done ? 
Answer : There can no coarser thread be cut with those gears, except by 
the use of Intermediates on a stUd. 

It is argued that a person travelling, either eastward or west
ward, around the world-say at the equator-would l1nd on arriving at his 
starting point that he had either gained or lost o ne day of the week. Is 
this so ?-J. R. T., Jr. Answer : Yes. Make a calculatIOn on a terrestrial 
globe, and you will see for yourself. 

S. H. G. says : In the schedule of charges adopted by the In
stitute of Architects, June 4th, 1866, I l1nd the following : .. Drawings as 
Instruments of service are the propcrty of the architect." I wish to know 
how the architect can recover plans after such service. Answer : In the 
same manner In which a person may recover any other property of his, 
which may be improperly detained by another,-by due course of law. 

I have in my possession a stone, something similar, I pre
sume, to diamond. Enclosed Is a small piece, which I hope you wi11 glve 
a thorough examination. It has been tested by several In this place and 
they report it a valuable stone of some kind, but do not know for certain 
whether Itls a diamond or not.-J. M. McN. Answer : The fragment sent 
Is from a pure, limpid rock crystal ; this It Is, and nothing more. Of no 
value. 

E. B. M., of Tenn.-The crystals are sulphuret of iron or 
pyrites, and are valueless. 

J. H., of N. J.-The specimen you send is shell marl, that is, 
a mixture of clay and IImc containing small bivalve shells. 

J. A. B.-The mineral you send is chalcedonic quartz, of no 
specIal value, 

W. S. H. says : How can I arrange the exhaust pipe to my 
engine, so as to get the greatest degree of heat In the water in the tank;? 
And If I use a coU or worm, do I lose any power from back pressure ? Also, 
what would cause blisters on the bottom of the boUer ? And would they 
be considered dangerous with plenty of water in the boUer ? Answer : 
To get most thorough utilization of the heat of your exhaust steam, lead 
it into a receiver near the lowest pOint and carry 011' such as remains un
condensed by a pipe from the top. Sprinkle your feed or other water to 
be heated, by a rose ftxed in the upper portion of the receiver. The feed 
will thus be heated to the bOiling point If properly arranged. Place your 
pump so low, or the receiver so high, that there will be a good head of 
water above It, or you will ftnd pumping hot water a dlMcult matter. If 
you must draw and force your feed water with a single pump, you will be 
compelled to use a worm heater. If well proportioned, It ought to do 
good work without seriously increasing back prcssure. Give It plenty of 
surface, and do not make the pipe too small. Large blisters are always 
dangerous. 

S. W. H. J;!ays : Your decision between R. and W., page 394, 
In the matter of a balance wheel keyed on diagonally to the shaft, as 
shown In the llgure. seems to me unsound. You admit that It will always 
tend to turn itself untU lts axis coincides with that of the shaft, and say, 
.. this effort will be Il constant one, tending to bend the shaft, but does 
not necessarUy produce unsteadineBS In the shaft." Now unless the shaft 
be Inftnitely Inl1exlble (which was not In the proposition) It must yield to 
the unlimited ell'ort to bend It ; and If the shaft does yield It becomes 
crooked, and If crooked a greater weight will be thrown on one side of its 
axis than the other. In which case I think you will hardly maintain that 
Its steadiness would not be affected under high motion. If machinists 
may key on their balance wheels at 45 degrees to thin axes and furnish 
shafts crooked to any degree without affecting the steadiness of the mo· 
tion, I think that somebody deserves a patent for the discovery. Answer : 
If our correspondent will try the experiment, even with the extreme case 
supposed by him. he wlll ftnd our decision conftrmed, provided that his 
bearings are not left loose, lfhe experiments wlth a horizontal shaft. Wlth a 
vertical shaft, he may even leave his bearings quite loose and stili obtain 
steady motion, unless the driving force act as does gravity In the ftrst ex
ample. Cam shafts often illustrate this case, and our correspondent will 
readily be able to conl1rm what has been stated. We shall be glad to pnb· 
IIsh the result of his experiments should he take suMcient Interest In the 
subject to make them. 

H. B., page 373, Vol. XXVII., wants the working part of a 
rammer or scraper, to work In the ground among gravel. Chilled cast Iron 
will suit his purpose better than steel, as It Is harder than most merchant
able steel can be made, and far cheaper. It can be had In almost any Car 
wheel foundery where No. S cold blast charcoal Iron Is used. Let H. B. 
support the working edge If possible with l1ne cast Iron, which need not 
be chilled. If he wants holes In the chilled part, they should be round or 
oval, not square, as a square corner a:1fords a fine starting point for a frac· 
ture. Those holes should be cored. It Is very hard to drill Chilled cast 
iron:unless provided with suitable tools.-P. McC., of N. J. 

J. W. B., page 362, Vol. XXVII., wishes to know how to make 
good cider. Take good sound apples (the sweeter the apples, the richer 
the cld.Rr ; although apples slightly tart make cider of the best l1avor) late 
In the 11'11, the later the better, before freezing. Early apples and wind 
falls may do for vinegar, but will not make cider that will keep any length 
of time. Fill the barrel fun, put In the cellar, take out the plug and let the 
cider ferment for about ten days, keeping the barrel full with cider made 
at the same time. In this way most of the pomace Is thrown out. ThIs, 
however, is not very essential. After the elder has worked about ten 
days, take a long slim bag that, when IDled, will go In at the bung hole, 
put In about one pound of English muotard for every 30 gallons, and drop 
Into the cider, then cork the barrel air tight and let It stand about three 
weeks, then draw otrlnto another barrel. Or put back in same barrel after 
thoroughly cleansing It ; see that the barrel is fnll, then cork tight. CIder 
treated In this way will remain unchanged untU Warm spring weather, 
when it may be bottled for summer use. Cider will graduaJly get hard if 
the barrel is daily drawn from ; in that case bottle when the l1avor just 
suits. Sulphite of lime kills the life of cider and renders it as davorless 
and worthless as dish water.-E. H. R. 

To W. S. H., page 362, Vol. XXVII.-I have seen as smoky 
days in July as ever I saw in the fall, and several In succession. The Icaf 
burning theory will hardly do for July�-E. H. R. 

To tin brass pins, etc., the goods are to be cleaned free from 
oil ; then an earthen pot I. to be prepared. First a thin sheet of block till 
Is to be put at the bottom, then " steam pipe Is to be Introduced nearly 
down to the same ; next put a layer of the goods. then a sheet of tin a. 
before, n ext more goods, and so till it Is l1lled. Then 1111 up with water 
tnl all are covered, throw in some cream of tartar and turn on the steam 
just enough to keep boiling. After whitenIng, rinse In clear water, and pass 
through saw dust. In a small way, I have whitened ordinarytlnner's IVare 
by covering with tIn fOil, and boiling over the l1re, 1111!ng up the water as 
It evaporated.-W. A. B. 
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The Editor ot the SCIENTIFIC AMERICAN acknowledges 

with much pleasure, the receipt of original papers and con · 

tributions upon the following subjects : 

On Bursting Strains of Boilers. By T. W. B. and E. E. 
On a Geometrical Problem. By H. B. 
On Vulcanized Rubber and Rubber Belts. By A. E. V. E .  

O n  Certain Remarkable Effects of the Solar Rays. By O. R. 

On Perpetual Motion. By W. J; A. 

On the use of Belts for Machinery. By W. G. B. 

On the Action of a Balance Wheel placed out of right 
Angle on its Shaft.-By H. C. K. 

On Scientific and Mechanical Possibilities. By J. E. E. 
On Steam Presssure. By F. G. W. 

'Tnder thI8 IieadIng we shall publi8h weekly notes OJ 8�1nIl OJ the more prom .. 

tun' home and foreign patents. 

SPBING BED BOTToH.-Henry E. Maker, South Framingham, Mass.-The 
object of this Invention Is to furnish a spring bottom for beds ; and It con
sIsts In slats resting upon p:ns which pass loosely through holes in cross 
bars. The ends of the pins rest upon wires which connect pairs of springs. 
The slats are placed longitudinally or at right angles with the cross bars on 
the tops of the pins, and are In themselves elastic, so tbat they give or con· 
form to the tension of the springs and weight on the bed. 

SPBING BED BOTToH.-John Ralston, Mansl1eld, Ohio.-This Invention 
has for Its object to furnish an Improved spring bed bottom, and it consists 
In two scts of slats, upper and lower, held apart by cross bars having be
tween them spiral springs. Said cross bars as well _as the slats are elastic 
and give further spring to the bed. 

GABBAGE Box.-Morltz Bacharach, of New York clty.-This Invention re
lates to a new garbage box, which Is to be placed upon the sidewalks near 
the gntters of streets In cities and towns., and within which, to some extent, 
the moisture contained In the offal will be separated from the solid matter 
and ejected Into the gutters. The Invention consists In making the garbage 
box with an opening in the top and with a perforated false bottom, and In 
arranging on Its side a door aboTe the false bottom and an opening beneath 
the same. 

FEED WAT1IB .ApPARATUS FOB STEAl\[ BOIL1IRs.-John W. Youman, 
Mabile, Ala.-This invention relates to a new and Improved mode of intro
ducing feed water Into steam boilers. The feed water pipe passes through 
the rear head and extends forward to near the front head of the boiler, and 
returns back to and through the rear heall. This pipe Is lecated at or near 
the water line, and near the shell of the boiler. The feed water, ln passing 
t1lrough and before It reaches the return portion of the pipe, which Is perfo
rated, will become heated to near or quite the boiling pOint, and the sedi
ment contained therein will be deposited in the pipe, and may be blown 011' 
from time to time through .. small blew 011' pipe extending through the rear 
boiler head. This perforated tube may be larger In diameter than the other 
part, and may be arranged in the boiler so as to be just submerged. In this 
position It will serve as a surface blow off by shutting off the feed water. 

FENOE.-Edward M. Crandal, Marshalltown, Iowa.-The invention consists 
In an arrangement of rans, posts, and braces to form a cheap, strong, and 
durable, yet easily transported, fence. The corner post consists of four 
uprights, connected together by transverse bars, extending outward later· 
ally In different directions so as to support the braces. The uprights are also 
connected together by ralls, upon which the rails of the fence rest, the ends 
of the rails being notched and held down by wires. The uprights of the POEt 
are placed at a suMclent distance apart to admit the rail" and allow the 
fence to be extended at right angles In either direction. The other posts 
are made In a slmllar manner, but with two uprights, with braces extending 
In each direction to keep the fence upright, except that, at proper intervals
say once In four or l1ve rods,-braces, which support the fence longitudinally' 
are added. The fence may be made with any desired number of rails, and 
each one may be removed separately, so that a gateway may be made be· 
tween any two posts for the passage of teams, stock, or for otber p urposes. 

BED, SOl1'A, .A..lfD LOUlfGB BOTTOM.-Royal Jennings, RaCine, Wis., aSSignor 
to himself and Wallace H. Jennings, of same place.-Thls Invention relates 
to a new construction of bed, sofa, and lounge bottom, which is very light, 
graceful and elastiC, and at the same time durable and cheap to make. The 
invention consists In the arrangement of wire springs, clasps, and a wire or 
cord bottom. The spiral springs are of suitable number, each having Its two 
ends tormed Into hooks. The outer ends of these springs are, by the hotJks 
thereon, fastened to screws or pins that project from the upper faces of the 
end rails. When all the springs have thus been placed, a wire or string is 
fastened with one end to a pin of an end rail, then carried loosely along the 
outer sides of pins that project from the side rails, laid around a pin on the 
opposite rail, carried back to the l1rstend rail, and hooked to the l1rst spring 
thereon, and so brought back and forth and hooked to the several springs, 
and tinally fastened with its other end substantially as wIth the l1rst. All 
the while the string or cord Is left quite slack. Subsequently it is drawn 
tight by small clasps that are hooked over adjoining lengths of the wire at 
proper Intervals. 

SLOP PAIL.-John S. Jennings, Brooklyn, N. Y.-This Invention consists 
of a detachable seat for slop pailS, also a cover theretor, detachably con· 
nected with It, the seat being detachably connected to facilitate the clean· 
Ing of the palls, which can be done much morc readily and thoroughly when 
the seat is detached than when not so, as they have been heretofore made. 

FEEDING CANALs.-James G. Brewer, Lone Tree, Nebraska.-Thls lnven
tion consists in an Improved mode of conducting water from rivers which 
tlow over shifting sands or quicksands Into canals or races to enable the 
water to be used as a motive power. The Inventor drives piles into the bot
tom of the river, or Into the sand near the river, so close together a8 to ex· 
clude both sand and water, or at least the sand, and InclosIng a larger or 
smaller space, according as more or less water is reqnlred. The piles form a 
close curb all around the inclosed area except an opening for the canal or 
race. The water rises through the sud in the curb, which forms the begin· 
nlng ot the canal, and 110ws through the said canal or race to the place 
where It Is to be used. Should the sand rise with the water, the sand may be 
kept back by wire screens, which, ln this case, will not choke, as the water 
rising through the clean sand Is free from sediment. This invention enables 
the water of the Platte, Arkansas, and other similar rivers, to be uoed for 
water power, which heretofore has been Impossible. 

MITTENs.-John L. Whitten, Essex Junction, Vt.-This invention relates 
to the construction of mittens made, either In wholfl or In part, of leather, 
and consists In the mode of cutting the leather, and In the pattorns for the 
parts of the said mittens. 

MEDIOAL COMPouND.-Herman l'hemel, Esconawba, MiCh.-ThIs invention 
relates to a new medical compound, which Is Intended for use agaInst stom
ach diseases In cases of cholera, etc. It Is composed of the following ingre· 
dlents : bog bean, wormWOOd, juniper berry, valerian, gentian, potash : tho 
remainder, alcohol or alcoholic liquor-such as whisky. 

FENOE.-Harrison McMullin, BateSville, Ark.-Thls :nventlon has for its 
object to furnish an Improved fence. It consists of a number of planke rcsl· 
Ing above each other and supported by blocks of stone or wood. · Tbe low 
wall thus made Is surmounted by crossed stakes and a rider. 

CAR COUPLINGs.-David Walter, Evansport, Ohlo.-Thls invention consists 
in a gravitating self·coupllng hook, which Is raised by th� link when It en
ters the bull'er, and engages saId link automatically, which said hook Is pro
vided with a rOlling or OSCillating guard, which falls between the link and 
tbe point of the hook whenever the end of the link Is thrown upward more 
than Is usual In the ordinary working condltlons -as, for Instance, when a 
car jumps the trsck and ell'ects the uncoupling, so that the cars remaining 
on the track will not be forced off by one already off. 
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GRANARY.-Charles T. Moorman. J r  .• Jamestown. O.-Thls Invention haS CO)[BIN1ID C1LI.IR AND BED.-Jonathan H. Gre.n. of Louisville. Ky.-This 

for Its object to furnish an Improved granary. which shall be so con.tructed nventlon consists In a chair composed of a supporting frame having legs. a 
that rats and other vermin cannot get Into It. which shall be lIrm and SOlid. .eat frame hinged to .ald frame. and a back frame having arms attached 
will not ..  creel'" with weight. will protect the grain better and may be thereto. and hinged to .ald .eat frame 80 that the part. of chair may be un
readily moved without Injury to the building. The entire granary I • •  up- folded to make a bed. 
ported upon po.ts which are set at an angle of about forty degree •• and STEAM BOILER AND FUBNAoE.-George W. La.cell. Syracuse. N. Y . •  as . are arranged in pairs. the upper end. of the post. of each pair being lIrmly .Ignor to himself and Hugh Robinson. Jersey City. N. J.-Thls Invention has 
sccured to cach other. Hanging posts are Inclined at an angle of about for It. object to furnish an Improved boiler and furnace for generating thirty degrees in the opposite direction from the above mentioned post.. .team and for heating and evaporating purposes.whlch shall be so construc. By other and suitable construction the granary Is fully protected from rat. ted as to consume the smoke and combustible gases that may be developed 
and other vermin. as the Inclination o· the o'{oosed parts affords them no In the combustion of the fuel. and which shall. at the same time. be .Imple 
chance to stand or sit and gnaw. In construction and of greater steam generating. heating. or evaporating 

EARTH AUGER.-Isaac N. Pyle. Cameron. Mo.-The Invention consists power than boilers and furnaces constructed In the ordinary manner. The 
of an earth borcr In which two jaws are a1llxed to the lower ends of upright tops of the :ftre chambers are left open. and the air to support the combu.
arched plate.s, which are, respectively, attached to the pendent arms of a tion passes in through the said open tops and passes down through the dead 
shank. This shank Is double. Its upper or stem part. being held together by coal to the live coal In the lower part of said chambers. where the combus
means of stra.ps placed around them. A wedge can, from below, be forced tioD takes place. The smoke and gaseous products of combustion pass 
In betwecn the parts of the shank to spread the jaws and plates to a suitable through openings or lIues In the side of the lower part of the bOiler. where 
cxtent. Tbe plates arc Slotted. and are secured to the pendent parts of thc they mix with air entering through perforations In the bottom of .ald boiler 
shank. Two other curved plates are placed between the plate. and have and are consumed. The perforations In the bottom of said boiler are regu
jaws lIexlbly attached to their lower ends. and are only used In sand. The lated by means of a damper. The walls ot' the boiler are made double to 
jaws serve as valves to let thc sand In and prevent Its escape. thus constl- form a water spacc. The water spaCCij between the double walls of the lIre 
tuting a trap In which the sand bored out will be collected convenient for chambers are connected by pipes. Into one of which the water Is Introduced 
removal. from the pump or rcscrvoir. The other end of the pipe, that is broken to 

BAKE PAN.-Richard D .  McDonald. Jersey City. N. J.-Thls Invention connect with the pump or reservoir. Is connected with the space between 
<elates to apparatus to be placed In ovens for baking bread or roasting the double walls of the boiler. so that the water. before : passing Into the 
meats, and all similar purposes ; and it consists in the mode of connecting boller, circulates around all the fire chambers. The spaces between the don
the parts together, or more definitely in a beveled flange around the edge of ble walls upon the opposite sides of each fire chamber are connected by 
the upper part of the pan. The angle of this lIange. from a vertical line. Is pipes which nre coiled or zigzagged across the Inner ends of said chambers 
deSigned to be about the same as that of the sides and ends of the lower so as to be exposed to thc heated products of combustion as they pass from 
part of the pan. and Is design cd to form. with the lower part. a tight joint. said chambers Into the Interior of the boiler. The water space between the 
.0 as to confine the gases or steam generated In the Dan from the article double walls of the boiler Is made wider at the lower than at the upper part 
being roasted or baked. I to form a contracted well or chamber. Into which the smoke and other com-

bustible gaseous products of combustion from the lIre chambers are Intrq-
BURIAL CAsE.-Colllns C. W. Morgan. of Holly Springs. MI.s.-Thl. lnven· duced. and in which they are burned by the aid of the air Introduced through tlon relates to connecting the two parts of a burial casket-made of terra the openings In the bottom of the boiler. which openings are regnlated by cotta or other suitable material-by means of clips or clasps. and to con- the damper to Introduce exactly the amount of air required to effect their 

.tructlng said clips or clasps with handles. thereby ,l!spenslng with the thorough combustion. The lower part of a water pipe I. coiled to form a 
necessity of the handles ordinarily provided for c01llns. dome-shaped partition at the top of the contracted part or combustion well. 

SUBSOIL PLOw.-Chrlstian Myers and William Gummow. of Marysville. In which the gases nre consumed. which dome· shaped colI. In a measure. 
CaI.-The invention consists In the mode of adjusting the sub.oll plow. Checks the ascent of thc smoke and gases and secures their perfect combus· 
whereby it  can be shifted Independently and also arranging It with the tlon. Thl. pipe may pass up Into and be combined with the dome or steam 
common plow In such a manner as to avoid the nccesslty of the off horse chest. The steam Is conducted away through the pipe. The Incombustible 
walking over thc loosened bottom of the furrow or In a very deep furrow. products of combustion pass uP. through short pipes Inserted In the double 
�s In subsolllng In the common way. !t also avoids the tramping or packing walled top of the boiler. Into the space between thc said top and the bottom 
of the loosened earth In the bottom of the furrow. common to the ordinary of the dome. whence they pass Into the space Inclosed by the jacket. which 

BRACELET.-WilIlam Edge. of Newark. N. J.-Thls Invention has for Its 
object to improve the construction of chain work bracelets. so as to better 
adapt them for keeping their form when worn. while at the same time 
making them more beautiful and elegant In appearance. It consl.ts In a 
bracelet formed by turning the edges of a piece of chain work down over 

Incloses the dome and projects down along the sides of the boiler. The 
lower end of the jacket Is left open. and Is surrounded by another jacket 
which Incloses the lower part of the boiler and the lower part of the first 
jacket. and extends up .0 as to overlap the lower part of the dome. The 
bottom and the top of the second jacket arc closed. and the Incombustible 
products of combustion escape from Its upper part Into the lIue. 

the edge. of a metallic plate. CAR COUPLING.-C. S. Flower. of Klckapoo City. Kansas.and C. F. Graves. 

WASHING MAOHINE.-John Turner. Oakdale Station. Pa.-Thls lnventloll 
ha. for its object to furnl.h au Improved wa.hlng machine. and It consist. 
lu the two clo.ely .lotted .elf·adjn.tlng rack. and the vibrating lever 
pre •• er. slotted at right angle. with the racks. The clothes to be washed 
are divided. and part Is placed npon e ach side of the presser. As the press· 
er I. moved In either direction. the clothes In front of .ald presser are 
forced against the rack. the plv"ts of which enable the .ald racks to adjust 
themselves so that the clothe. may be pre.sed evenly. As the presser reo 
tires. the clothes fall back Into t he water to be again saturated. 

WHEEL FOR VEHIOLE.-Walter D. Howell. Newburgh. N. Y.-The main 
body of the hub Is Mst with a closed outer end and with a solid ring flange 
for the outer edges of the Inner ends of the spokes to rest against. At the 
Inner .�de of the lIange Is formed a ring groove to receive the Inner ends of 
the spoke •• the·.houlder at the Inner side of said groove being madc low. 
The Inner end. of the spokes are made widest at their extrcme ends. and a 
ring plate Is made. somewhat dishing so as to press against the edges of the 
.ald .poke.. Upon the outer side of the plate Is formed a circular bead. 
which lIts Into a circular groove In the .Ide of the nut. so as whcn the nut 
I. screwed up to hold the segmental plate securely In place. Putty. with 
Iron 1IIlng. mixed Into It, may be placed between the plate and the edges of 
the spokes to give the said plate a firmer hold upon the said spokes. Upon 
the Inner surface of the h\lb Is formed an off.et or shoulder. and In the Inner 
surface of the Inner end of the hub Is cut a screw thread luto which screws 
a tubular nnt. and when the hub and nut are scrcwed together It will be 1m · 
possible for the wheel to work Itself loose or off. By this constrnction a 
chamber Is left between the end of the halved nut and the shoulder. which 
Is designed to be 1I11ed with sponge. and thus to serve as an 011 rcservolr. 
Into which 011 may be poured. 

For 
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SCHEDULE OF PATENT FEES . 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
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O n  Is.ulng each orlglnaI Pat0nt • • • . . . . . • • • • . . . . . . . . . . . . . . • . . . . • . . . • . . . . . . . . . .  $�O 
On appeal to Examlners·in-Chlef . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . $10 
O n  appeal to Commissioner o f  Patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $;l0 
On appllc .. tlon for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . • . . . . . . . . . .  $30 
On application for Extension of Patent . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  $iiO 
011 granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�O 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  $10 
O n  a n  application for DeSign (three and a h .. l f  years) . . . . . . . . . . . . . . . . . . . . $10 
O n  a n  appllc .. tlon for DeSign (seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 ii 
On an application for De.lgn (fourteen year8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 

D:3AWERs.-John IBellamy. of Ncw York clty.-Thl. Invention con.l.ts of Hlckory. lowa.-Thls Invention has for Its object to furnish an Improved 
draw ers for men's wear. In which the parts forming the legs are cut by car coupling. which shall be so constructed that It will uncouple automatl
novcl patterns. the outlines of which are of such form that with Inllexlble cally should one or more cars get off the track. turn over. or drop down be
l:laterial the legs may fit the wearer tightly and not draw or bind across the low the level of the other cars. Upon the forward end of the draw bar Is 
l=:1 ces. as drawer. of lnllexlble goods now are apt to do unless madc ullconr-· formed the bumper head. which Is attached to the car In the ordinary 
fortably large, manner. The forward part of the bar or head becomes gradually wider. and Ash ejector for steam engines. G. P. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,535 

F",,'rrrER RENOVAToR.-Theodore J. Adams. of Ansonia. Conn .-This Ill- upon the upper aide of Its forward end Is formed a strong upwardly project· Auger. hollow. J. Deming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.570 

,,""tion has for Its qbject to furnish an Improved apparatus for renovating Ing lIange. for the lower end of the . conpllng pin to rest against to .ustaln Auger. hollow. M. L. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.57& 

tcn�hers, moss, hair, etc. In using the machine, the substa.nce to be reno. the draft, and which :ls made :In the arc of a circle. A block, made of cast Awnings, frame for shade, J. Drechsler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133 ,572 
,,"tcd Is placed In an Inner cylinder through a door. which Is then tightly Iron. Is pivoted. toward Its rear end. to the bar. Its forward end does not Bath. vapor. Estabrook and McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.57� 

closcd. and steam Is admitted through a hollow gudgeon which entcrs the extend qnite to the lIange ; to Its side edges are bolted bars or plates made Bed spring. M. M. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.663 

Inner cylinder through the perforations of the wall and a pipe. which Insures of wrought Iron. and the forward ends of which extend forward to the Billiards. chalk holder for. R. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 133,603 

lIange. and are notched upon their lowcr edges to fit upon said 1Iange. To Bluder. temporary. Gaffney and William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,581) 
the substanee being thoroughly acted upon. the steam entering the sub· and between the forward ends of the bars Is swiveled a short bar through Blackboard. F. G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.533 
stance both from the outside and center. When the substance has been which the coupling pin passes. By this construction should one or morc of Boat-detaching apparatus. W. M. Woods. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.6UZ 
m1llclently steamed the steam Is shut off and the door opencd. allowing the the car. get off the track or turn over. the block will swing around upon Its Boller. kitchen. W. B. Scaife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.668. 133.669 moisture to escape. the heat communicated by the steam being su1llcient to plvotl';g bolt. and as soon as the end of the coupling pin has Slipped from Boller fountain. wash. R. S. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.654 
evaporate all the moisture and thoroughly dry the substance. the end of the lIange. the .wlveled bar will turn. allowing the coupling link Boller Jlue scraper. steam. Freeman and Armbruster . . . . . . . . . . . . . . . . . . . . IM.57!! 

LETTER: Box.-Anna T. Sinclaire. of New York clty.-Thls Invention has to slip from the coupling pin. By suitable construction. when the cars are Bolts and nuts. cutting .crew thread. on. G. Emlg . . . . . . . . . . . . . . . . . . . . . .  133.574 
for Its object to construct a letter and newspaper drop box. whose contents In proper position upon the track. a spring holds the block down upon the Boot and shoe rand. J. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.687 
wlll .Jle protected by a false bottom whenever the lid Is opened. so that the draw bar ; but should one or more of the cars drop below the level of the Boots and shoes. machine for 'cutting rands for. J. H. Walker . • . . . . . . . .  133.686 
;fraudulent removal of letters or papers I. effcctually prevented. The In· othcr cars. the forward end of the block will be raised. compressing the Brake for land conveyances. M. T. Ko.lnskl. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.587 
ventlon consists In forming the .ald false bottom of two hinged plates that spring and raiSing the lower end of the coupling pin above the lIange. al- Buckle halter. A. McGaffey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.657 are arranged within the box and connected with the lid, or secured In .uch lowing the swiveled bar to turn and the coupling link to slip from the coup. Burial cases. mold for cement. P. B. Viele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.684 
manner a. to overlap each other when thr lid Is opened. and drop apart ling pin. Butter bucket or package. N. L. Burnap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.628 
when the same Is closed. BRICK MACHINE.-Henry B. Ramsey. Rockville. Ind . •  a.slgnor to A. K. Button holes. securing. J. Watters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,554 

HAND VISE.-Thoma. Overton. ef Corpus Christl. Texas.-The object of Stark, of same plsce.-Thls Invention relates to the class of brick machines Can. 011. B. W. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.683 
this Invention Is to furnish an Implement or tool for the use of mechanics, adapted for a simultaneous and continuous working and dI.charge of the Can. sheet metal. J. L. Delany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.635 
which can not only be used as a h;'nd vise for holding small articles, but clay. The lower end of a vertlcal shaft revolves In the center of the bottom Car brake. F. M. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.629 

which can be attached to bits or augers for gaging the dppth of the hole of a tank attached to the frame. The upper part of the .haft revolves In Car coupling. G. W. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.539 
bored. and also countersinking such hole for screws. A slot Is provided In bearings attached to the upper part of the frame. and to its upper end Is at- Car coupling. T .  P. Clines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.565 
the screw head. for convenience In setting saws. tached the swecp or lever by means of which the power Is applied. To the Carpenter's plane Iron. A. N. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.683 

dl� I Carpet fa.tener. J. C. Craft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.568 
FOLDING Box BED.-Alfred G. Bayles. of New York clty.-Thls Inven. .haft within the tank. and at uerent h ghts. are attached radial knives or Carpet stretcher. H. N. Tuckcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.552 tlon has for its object to furnish an Improved folding box bed. which. when arms by which the clay Is worked Into proper condition for entering the Carriage spring. A. A. Livingston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.651 

folded, will occupy but little space, while at the .ame time furnishing a molds. The lowest knife revolves near the bottom of the tank and Is so Carriage top prop. J. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.619 convcnlent receptacle for clothing and varlou. other articles. and which. formed as to force the clay through an opening In the forward part of the Cart. dumping. G. Zoanny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.615 when opened out. will furnish .. complete bed. The box or body of tIle bcd said bottom. made of the size of a brick. An adjustable frame Is secured to Cartridge 10ader.J. S. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.607 is made In two parts which are hluged to each other at one side . and mal' be the frame below the tank to support the molds. The molds are In.erted be- Caster. furniture. A. H. Llghthall .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133 .650 
opcned out. The spaces on which the two parts of the mottec"s rest. are neath the middle part of the tank from one side. To a shan pivoted to the Cement klin. J.  E.  Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.66 1 made of such " depth that the edges of .ald parts may p roj ect suflic!ently lowcr part of the frame work arc attached arms which project upward and Chair. D. L. Akers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.55" above the mattress to give space for the bed clothcs. 00 tlut when the bed pres. against the rear side of the mold last Inserted and push lt forward be- Chair. adjustable. R. A. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.3:0 I s  made up and the edges of the bed clothes tucked In around the cdges of neath the openings Into position to receive the clay. By suitable mechan- Chair. barber's. F. J .  Coates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . 133.566 
the mattress. the box may be open cd an(l closed without disturbing the Ism the molds may be moved forward twice at each revolution of the shaft. Chair. folding. F. B. Fabrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,576 make up of thc bed. The adjacent cdges of thc two ;)arts of the box. upon The rock shaft Is drawn back to Its place. when the arm Is released. by a ehalr seat. Bjorkman and Lagergren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.62

2 Its hinged sldc. are cut away .o that they may not Inconvenience the .leeper. coiled or cqulvalent spring. and It lIIay be operated by hl1.lld to move the Chair and step ladder combined. C . B. Rawson . . . . . . . . . . . . . . . . . . . . . . . . . .  133.594 thc mattress. when the bed Is opened out. bulging over said rece .. ed eerges lIrst mold forward beneath the openings before thc machine Is started. As Churn da.her. J. A. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.626 
so as to be continuous. The edges of the part opposltc the hinges may be the lIlled molds move out upon the frame. they arc removed by the off·bear- Clothes dryer. J. N. Valley. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.176 
provided with a board, which, when the box 1!!1 opened, serves as a. fOO t era. Clothes dryer, W. J. Hadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,580 board to thc bed. The bolstcr. when arranged for use. Is placed upon a CORN MARVESTER.-Jacob Bowers. lola. Kansas.-Thls lnventlon has for Cock. compre.slon. Balley and Portcous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.558 
partJtlon, the ends of which rest upon Inclined cleats attached to the box. Its object to furnish an Improved machine for cutting and shocking corn. Coffee roaster. A. Broman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.625 nnd the Inner edgc of which I. hinged to the edge of the horizontal partl. The whecls. are .�curely attached to the axle. so as to carry the said I Coffee roaster. Dalley nnd Dougherty . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  133,633 tion. The part of the box beneath th" partitions Is divided Into three axle with them In their revolution. The forward part of the platform is plv_ I Corn husker. hand. S. H. Mitchell . . . . . . . . . . . . . . . . . . . .  :" . . . . . . . . . . . . . . . . . . .  133.659 
" paces adapted to hold clothing and other purposes. oted at Its rcar end to the framc. so that . the forward end ofithe said part Cover. rick. P. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.516 

MACHINE FOR CUTTING NAIL PLATEs.-Thomas Searle. Pottstown. Pa.- may be raised and lowered to cut the corn higher or lower. as may be de · Cultivator and plow. L. R. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.614 
The Invention consists In constructing and combining a feed table feed sired. The forward end of the pivoted part of the platform by suitable Cuptaln fixture. H. B. Gingrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.641 
rolls and clamp r olls with sheet cutters. so that a pair of tong. ma; pass means Is  held In any position Into which It may be adjusted. To the for· Dental tool for separating teeth. R. Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.617 
freely and conyenlcntly nearly up to the cutters and thereby cause ne3rly ward end of the pivoted part of thc platform are attached two stationary De.k. school. R. A. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.551 
the whole sheet of metal to be utilized. Secondly It consists In bringing knlvcs. the Inner edges of the forward parts of Which Incline from each Earth closet. C.  A. Wakefield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.685 
the frame that holds the feedln mechanism so tha� It other. to scrve as guldcs t o  bring thc stalks Into proper position to be cut Embossing and compressing machine. hydraulic. J.  Robertson . . . . . . . . 133.543 g may be turned back 

I by .. vibrating cutter. which Is plvotcd to the platform. The forward part I h i C P L I from the cutters and allow casy access to them. Thirdly it consists In Eng ne. ot a r. . . eav tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.649 
... uslng the feed rolls to rotate a IIttlc after the sheet has �eached onc or of the sldc .edges of the cutter are made Incllncd or curved. to adapt It to Engine. ash ejector for steam. G. P. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.535 
both of the gages so as to Ingure that any Slight disarrangement which may 

servc as gnldes to conduct the stalks Into proper position to be cut. and the Engines. valve gearing for steam. J. N. lIackworth . . . . . . . . . . . . . . . . . . . . .  133.529 
have taken place will be remedied and the sheet presented to the knives re .. part of the side edges concaved to give them a better hold upon the Fence. Iron. J. Gorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSS.52S 
always at exactly the same angle . stalks while cutting them . The cutter Is vibrated by the advance of the Fcnce. portable. J.  R. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133 ,542 machlnc. To the platform are attached two upright frames. between which Fence. portable. G. McQulstcn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.638 IMPROVEMENT IN THE ART OF DENTISTRy.-Robert. Arthur. M. D . •  Baltl. 
more. Md.-The Invention consists In It method of separating or spacing 
teetll by means of a thin abrading disk. which I. rotated between them. 
and which complctes the operation In greatly less time. with much less 
pain and annoyance to the patient. and In a far more workmanlike manner. 

RAILWAY SNOW PLow.-Jerome B. Hulbert and Jame. Anderson. of Her. 
mono N. Y.-The Invention consists. lIrst. In making the lower part of the 
sides of a snow plow vertical. and the upper part of said .Ide. backwardly 
sloping. so as to cause the snow to rise a. 1t Is pu.hed laterally after pas.lng 
the pOint. and the less compacted upper portion thereof to be turned Over 
one side of the track. Secondly. it con.lsts In hinging the sides of a .now 
plow so as to ad .. pt It to light or heavy snows. Thirdly. It consl.ts In the 
mode of combining an open front plow and .crew with elevations. drive 
mechanism. and air forclng.apparatus for compressing. elevating and dls
cha.rging snow, 

thc corn stalks. after being cut. are carried back to the rcar part of the plat- Fermentation and distillation. J. E .  Siebel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.677 form. To thc top bars of the upright frames are attached springs which are Fire arms. breech loading. W. Richard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.665 deSigned to keep thc corn stalks from falling forward while being carried Fruit jar. N. C. Burnap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.518 rearward. Proper means are provided to serve as a reel to sweep the top Furnacc. reverberatory. J. Westerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.68S parts of the corn stalks Into the space between the upright frames and hold Furnace for heating crucibles. B. A. Mason . . . . . . • . . . . . . . . . . . . . . . . . • . . . .  lSS.5SS them In. or nearly In. a horizontal position. A further combination of in · Furrowlng · machlne. P. Jotter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.537 genlO�S devices removes the corn shock from the platform and sets It on the Gas. carbureting hydrogen . R. V. DeGninon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.569 groun • Gas tubing. manufacture of lIexlble. G. L. Burnham . . : . . . . . . . . . . . . . . . . . 133.5&). 
TERRA COTTA GRAVE COVER.-Colllns C. W. Morgan. Holly Springs. Miss. Gate. T. D. T .. ylor . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.682 

-This Invention consists of " terra cotta cover for graves. being In the Gate post. portable. W. A. Dillon .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.571 form of an fnverted hollow cover adapted to Inclose the mound. with a Glass. mold for working. Aubin and Colne . • • . . . . . . . . . . • . . • • • . . . . . . • . . . .  133.515 
base resting on the ground Bround it. the base being a large prOjecting Graln dryer. Mey and Dopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.590 
lIange with " groove descending from the head to the foot. and forming a Grain bagging scoop. G. B. Chaflln . . . • • • • . . • • • . . . • . • • • . . • • . . • . . • • • • . . • . • . .  133.562 
water course for conduotlng the water .hed from the cover I"to a gutter I Grater. vegetable, J. Keagy . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  1a8.585 
at the foot to prevent It from wa.hlng the earth away around Its base. Gunpowder. L. and E. Dupont . . . . . . . . . . . . . .  , .  , . . • . . . . . . • • • • • • . • • . • • • • • • • .  133.52:j: 
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I 2  
Harrow. A. W. Bohaker . . . .'  . . . .  : . . . .  ' . . . . . . . . . . . . . .. .. . . . . . . .  , . . .. , .. . . . . .  , 183.623 
Harvester. friction gear for. H:F. alld G. F. Shaw . .. , . . . . . . . . . .. ; . . . . . . .  183.675 

Holder. work. E. P. Forbes . . . . . . . . . .  ,' .. '; ' "  . . . . . . . . . . . . .  , . . . . . . . .. . . . . . . . .  183.524 
Horse power. W. Schuyler . . . . . . . . .  , . . . . . . . . . ' . . . . . . . . : . . . . . . . . : . . . . . . . . . . . . .  183.546 

Horseshoe. J. Stickney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.549 
Icc houses. ftllln"s for wal1s ot. C. Stol1 . . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . . . . . . .  ISS.sao 
[nsect powder. H. S. Danziger: . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  ISS.'54 
Iron and steel In runways. refining. S.  M. Wickersham . . . . . . . . . . . . . . . . .  :ISS.6oo 
Journal box, Belf-lubricating, W. W. Crane, (reissue) • . . . . . . . . . . . . . . . . •  ' 5,170 
Kiln for making artlficlal .tone. D. M. Sprogle . . . . . . . . . . . . . . . . . . . . . . . . . .  183,547 
Knife scourer, F. O. Harvey . . . . . . • • • • . . • • . . . • • • • . . . . . . . • • . . . . • . . . . . . . • • . .  1:13,645 
Lamp chandelier, R. S. Mains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183,589 
Lamp, street, F. Schumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,672 
Lamp, light honsc, S. K. Jackson; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,647 
Lathe, H. E. Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.598 
Leather straPB. creaslng roll for. J. F. Moloney . . . . . . . . . . . . . . . . . . . . . . . . .  lSS.66() 
Letter box, S. S. Wllllaml, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.691 
Lever for latches. C. C. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSS,583 
Loom shuttle check . E .  W. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSS.624 
Lozengc cutting machine, preparing paste tor. W. E. Damant (reissue) 5,171 
Lubricator. F. R. Gla.cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 133.581 
Mash tun. C. Stol1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.679 

Mill. cider. J. I. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  133.609 
Mitten. E. V. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.689 
Moldlng bung bu.he •• apparatus for, J. More . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,59Z 
Moldlngmachlne eutter., machine for .haplng. W. H. Brown . . . . . . . . . .  133.627 
}Iuff. R. M. Seidl . . . . . . . . . . . . . . . . . . . . . . . . .  ::-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.674 
Nail plate •• machine tor cutting. T. Searls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.678 
Ore jigger. J. F. Ut.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,606 
Organs. swell for pipe. F. H. Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,531 
Packing, pl. ton. J. M. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  188.519 
Paper puncturing device, T. F "Corry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.567 
Petroleum. treating. E. Sehalk . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lSS.598 
Photographic plate holder, W. L. GIl1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,526 

Pipe. molding, J. D. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.584 

l'lpc moldlng machlne. D. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.652 
Planing machine. mlter, .J. Mann.bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.653 
Planter. corn. T. H. Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.618 
Plow. T . H .  Burge.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.517 
Plow. W. H. Conaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 133,631 
Pot. coffee. M. Hofman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSS.582 
Pot. ooffee. F. !. Tarlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.681 
Pump. acid. L. H. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.639 
Purificr.mlddllngs . L . lI10wry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.662 
Rallroad frog. J. Brahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.559 
Rallroad track. J. Y. Kepler . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.586 
Railroad rall j olnt. H. WlIllams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.612 
RallroRd switch lock. J. L. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.558 
Roll for condenscrcards, rub, W. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,638 
Rolling mill •• plate and sheet guide for. J. Moore . . . . . . . . . . . . . . . . . . . . . . . .  133.591 
Rubber c03ted buckles. etc .. manufactnre of. R. C. Dnnham (reissue) . 5.172 
Rubber to buckles. ring •• etc .• applylnghard. R. C. Dunham (relssne) . 5,173 
Safe. burglar proof. J. Farrel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.637 
Sap spout, C. C!l. Post (rel •• ue) . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.175 
Saw mlll. A. D.  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,630 
Saw bench rest, E. Moo�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,661 
Saw table gage. P. G. Finn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.577 
Saw .tralner. scroll. J. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.568 
Screw taps. threading. A. and A. E. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.527 
Screw thread. on bolts and nuts. machine for cutting. G. Emlg . . . . . . . .  138,574 
Separator, grain, King and Cronkite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.643 
Sewlng machinc, S. 8. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,553 
Sewing machine treadle, A. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.618 
Shaft coupling. R. W. Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.620 
Ships, construction of. J. Betteley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.621 
Shoe and other lacings. metal tip for. W. B . Moore . . . . . . . . . . . . . . . . . . . . . .  133.540 
Shoemaker·. la.tlng plnchers. A. Dufoult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.521 
Sidewalk. concrete. L . l'. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lSS.544 
Sofa, fOlding, R. Stewart. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133,548 
Spark arre.ter for locomotive •• W. Martlen . . . . . . . . . . . . . . . . . . . . .  133.655. 133,656 
Spirits, distilling alcoholic. H. Fake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.523 
Sponge tent., Implements for the manufacture of, W. Sch�de . . . . . . . . 133.671 
Spoon, mixing. W. S. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.564 
Stamp canceler. J. E. Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.604 
Stamping .heet metal. L. W. Hemp . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  133.582 
Stone, hardening artillcial. G. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.666 
Stonc, kiln for making artifiCial. D. M. Sprogle . . . . . . . . . . . . . . . . . . . . . . . . .  183,547 
Stove. cooklng. H. J. Buttnn . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  133.597 
Stove, base burning. C. O. Westland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.608 
Stove poUsh. lIquld. H. A. Holme . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,584 
Stove feet • • hoe for. A. D. Coles . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . .  lSS.52O 
Telcgraph line Insulator. H. J. Roge' .. . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,595 
Tile fioorlng. hollow n. Kreischer, (rel.sue) . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  5,174 
Tobacco jJ.anger. C. E. Phelps . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .  lSS.541 
Toilet bracket. J. S. Fletcher . . . . . , . . . . .  ' "  . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . .  lSS.640 
Toilet brn.h, S. Barnes. (reissue) . . . . . . . . . . .. . . . . .  , . . . . . . . . . . . . . . . . .  5,168. 5.169 
Tooth, nail and, other brushes. G. A . . Scott • . . . . . . . . . .  , . . . . . . . . . . .  , . . . . . .  133.599 
Tooth and nail bl ush handle, G. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.600 
Trap. animal. H. J. Baddeley . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  183.557 
Trap . fiy .  S. Friend . .. . . .. . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.579 
Truss. J. L. Rowe . . . . . . .. . . .. . . .. .. . . .. . . . . .. . . .. . . . . . . . . . . . . .  , . . . . . . . . . . . . .  183.667 
Tube • • peaklng. W11I and Finck . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138.610 
Tubing. machine for bending, W. T. Farre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183.686 
Type, Beroll cornel', Stephenson�.Thompson, and Blakf' .· . . . . . • . . • • • • .. • • 183,678 
Valve, balanced, Gardner, Ranson and Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  188,525 
Vehlclc wheel, W. H. Trenwlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.605 
Wagon, dumping, C . G. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,602 
Wagon, dumping, Wl11lams and Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.611 
Wagon spring .eat. J. R. Rudulph . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.1196 
Wagon and carriage brake, J. J. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.643 
Wagon brake • •  elf acting, F. M. Hartman . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  133,644 
Wagons. end gate for. W. W. Hinman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,646 
Walter , dumb. L. Carrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,581 
Wash board blank. B. D. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,545 
Washing machine. Schatz and Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.670 
Watche •• safety hook for, Harris and Imho .. t . . . . . . . . . . . . . . . . . . . . . . . . . 183.64Z 
Weaving pile fabrics. J. Shinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183.670 
Wea\1ng chalr seats. frame for. Aldrich and Watkins . . . . . . . . . . . . . . . . . .  133.616 
Windmill. E. and D. C. Stover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138.601 
Wire spring mattress. F. W. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSS.533 
Wrench, W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.586 

APPLICATION FOR EXTENSION. 
Application has been duly filed and Is now pending for the extension 

of the following Letters Patent. Hearing upon the appllcatlonls appointed 
for the day hereinafter named. 
ZS.26S.-BOTTLE STOPPER F ASTENING.-H. W. Pntnam . February Z6. 187S. 

EXTENSIONS GRANTED. 
2Z .165.-PuMP.-A. Cooley. 
2Z.364.-CAB SEAT AND SLEEPING COUCH.-P. B. Green .  
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1.lI18.-SUGAR CURED HAMB.-J. GnUBB & Co •• Cincinnati. O. 
1.079.-DRBIIB TRIJOIINGS.-W. I. Peake. New York city. 
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Y" I ' f '  P ' model • •  peclficatlon and duplicate drawings, substantially the s8";'e a� 'in 

a' 0'8 · t' t ·  applylng'tor an American patent. ' , 

: tor ten years (government fee,�) or for fifteen y�ars (government fee $00) .  
, , : .: 

.0. ' R',' ' e·n .·.· 

S·.,· ' :  l.'he patent may be t�Jten 'ont either lo! five years (government tee or $20). 

I The five and ten yearpateDt. may be' extended to the term of fifteen years. ; Tho formalities for extension are simple and not expensive. 

'AND HOW TO OBTAIN THEM. 
i Amerlcail Invention •• even Ie' already patented In this country. can be : patented In Canada provided the American Patent Is not more than one year I old. . 

Practical Hints to Invontors. 
AU persqns who desire t o  take out patents i n  Canada are requested to 

commun�eate with MUNN & Co., S7 Park Row, N. Y., who will give prompt 
attention to t.he bmJinesR awl furnish full instructfon.  

Foreign Patents. 

Th.e population of Great Britain is 31,000,000 i of �'rance, 37,(0),000 ; Bel-
gium, 5,000,000 ; Austria, 86,000,000 ; PruSSia, 4O,000,ruo ; and Russia, 70,OCWl,OOO. 

ROBABL Y no Investment ot a .mall BUill of money brings a Patent. may be ser,ured by Amerlc�n citizen" In all of these countries 
greater return than the expense Incurred In obtaining a patent Now Is the time. v; hlle bu.laess ls  dull at home. to take advantage of the.e 
even when the Invention III but a small one. Larger Inventions Immense foreign fields. MeChanical Improvement" of all kinds are alway. 
are found to pay correspendlngly well. The names of Blanchard. In demand In 1<:urope. There will never be II bett"r time than the pre.ent 
Morse, Bigelow, Colt, Ericsson, Howe, McCOrmick, Hoe, and _ to take patents abroad. We have reliable busine.ss c�mnections with the 
others. wb o have amassed Immense fortunes from their Inven. principal capitals of Europe. A largo shard of ,,11 the patents secured In 
tlons. arc well known. And there are thonsands of others who foreign countrle. by American. are obtained throurrh our Agency. Addre •• 
have realized large sums from their patents. MUNN & Co •• 87 Park Row. New York. Circulars with full Information or 

More than FIFTY THOUSAND Inventors have availed themselves foreign patents. furnl.hed free. 
of the s.rvlces of MUNN & Co. during the TWENTY·SIX years 

thev have acted as solicitors and Publisher. of the SCIENTIFIC AMERICAN. 

They stand at the bead In this class of business ; and their large c�rp. 
of 0 1818tants. mostly selected from the rank. of the Patent Otllce ; men cap· 
able of rendering the best service to the inventor, from the experience prac· 
tlcally obtained while examiners In the Patent Otllce : enables MUNN & Co. 

to do everything appertaining to patents BETTER and CHEAPER than any 
other reliable agency. 

HOW TO � This Is the closing Inquiry In � nearly every letter. describing 

OBTAIN 
some Invention which comes 
to this otll.e. A po8itt�e an· 

wer can only be had by presenting a complete application for .. patent to 
the Commlssloner ' of Patents. An application con.lsts of a Model Draw· 
Ings , Petition, Oath. and full Specification. Various otllclal rules and for· 
malltles must also be observed. The efforts of the Inventor to do all this 
buslnes. hlm.elf �re generally without .ucce... After great perplexity and 
delay, he I. n.\lally glad to .eek the aid of persons experienced In patent 
bUSiness, and have all the work done over again. The best plan 18 to solicit 
proper advice at the beginning. If the parties consnlted are honorahle men. 
the Inventor may safely confide hIS Ideas to them ; they wlJl advise whether 
the Improyement Is p�obably patentable. and will give him all the dlreetlons 
needful to protect his rights. 

He",' Can I Best Secure My Invention 1 
This is an Inquiry which one Inventor natnrally asks another, who has had 

some experience In obtaining patents. His answer generally I. as follOWS. 
and correct 

Construct a neat model. not over a foot In any dimension-smaller If pos· 
sible-and send by expres •• prepaid. addressed to . MUNN & Co .• 87 Park Row. 
New York. together with a description of Its operation and merits. 6n reo 
celpt thereof. they wllJ examine the InventIOn carefully. and advise you as 
to Its patentabl11ty. free of charge. or. If you have not time. or the mean. 
at hand, to c'lnstruct " model, make as good a pen and Ink sketch of the 
Improvement as possible and Bend by mall. An answer as to the prospect 
of a patent wlJl be received. usually. by return of mall. It IS sometimes 
best to have a search made at the Patent Otllce ; such a measure often saves 
the cost of an appUcatlon for a patent. 

PrellJnlnary Exalnination. 

In order to haTe such search, make OUt a written descrip'tion of the inven
tion, in your own words, and a penci1, or pen and ink, sketch. Send these, 
with the fee of $5. by mall. addre&�3d to MUNN & Co;. 87 Park Row, and In 
due time yen wllJ receive an, acknowledginent ,ther�of. followed by a writ· 
ten report In regard to the patentablilty ot' your Improvement. This special 
.earch Is made with great care. among the models and patenis at Washing 
ton, to ascertain whether the Improvement presented I. patentable 

Rejected Cases. 

Rejected case •• or defectiYe paper •• remodeled for parties who have made 
applications for themselves. or through other agent.. Term. moderat.e , 
Addre.s MUNN & Co., stating particulars. 

To Make an Appl1catlon Cor a :Patent. 

The applicant for a patent ShODld furnish a moilel of bls Invention If 8US· 
ceptlble of one. although sometimes it may be dispensed with ; or. If the In· 
ventlon be a chemical productiOn, he must fnrnlsh samples of the Ingredl· 
ents of which his composition con8lsts. These should be seeurely packed. 
the inventor's name marked oil theta, and sent by express, prepaid. Small 
modelS. from a distance. can often be sent cheaper by mall. The safe.t 
way to remit money I. by a draft. or postal order. on New York. payable to 
the order of MUNN & Co. Persons who live In remote part" of the country 
can usually purchase drafts from their merchants on th�·tr �pw York cor· 
res ponden t.a. 

Caveats. 

Pel'8ons desiring to file a caveat can have the papers prepared In the short· 
est time. by sendlng a sketCh and del!Cription of the Invention. The Govern· 
ment tee for a caveat Is '10. A pamphlet of advice regardlng applications 
for patents and caveats is tnrnlshed gratis. on application by mall. Address 
MUNN & Co .. 87 Park Row. New York .. 

Value oC Extendt'!d Patents. 

Did patentees realize the fact that their Inventlo"s are likely to be more 
productive o f  prollt during the seven year. of "xten.lon than the first full 
term for which their patents were grtlnted. we t!llnk more would avail them. 
selves of the exten.lon privilege. Patents gra'lted prior to 1861 may be ex. 
tended for Seven years, for the beneftt of the i::lventor, or of his he:i.rs in. case 
of the decease of the former. by (lue application to the Patent O!llce. nlnety 
days before the termination of 'he plltent. The extended time Inures to 
the beneftt of the inventor, the Rssignee3 u"lder the first term having no 
rights under the extenSion, except by Bllectal agreement. The Government 
fee for an extension Is $loo. and lt I. nece.sary that good professllmal service 
be obtained to conduct the business before the Patent Otllce. Full informa, 
t10n 8. to extenBlons may be had by addreSSing MUNR' & Co . . 37 Park Row. 

Copies oC Patents. 

Persons desiring any patent I.sued from 1836 to November 26. 1867. can be 
supplied with otllclal copies at a reasonable co.t, the price dependlng upon 
the extent of drawings and length of specl �catlon. 

Any patent I.sued since November 27, 1R6 1. at which time the Patent Otllce 
commenced printing the drawings and speoillcations. may bc had by remit· 
tlng to this otllce $1. 

A copy of the claims of lillY patent Is,ued since 1836 wlll be furnished 
for $1. 

When ordering copies, plesije to remIt for the same as above, and state 
name of patentee. title of Invention. and date of patent. Addre.s MUNN 
& Co .• Patent Solicitor •• 87 Park Row, New York city. 

MUNN & Co. will be happy to Hee inventors in person, at their otHce, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions and advice, no charge is made. Write plain ! 
do not u.e penCil. nor pale Ink be brief. 

All bUsiness committed to our ca.re, and all consultations, are kept 8ecret 
and 8triCtly co1ljf,dMtttal. 

In al1 matters pertaining to patents, such as conducting Interferences ,  
procuring extensIons, drawing assignments, exa.minatlons into the validity 
of patents, etc., special care nnd attention Is given. For Information, and 
for pamphlet. o f  InRtruGtion "nd advice 

Addres. 
MTfNN &; CO., 

PUBLISHERS SCIENTIFIC AMERICAN. 
37 Park RoW', Ne'" York. 

OFFICE IN WASHINGTON-Corner F and 7th .. treets. opposite 
Patent 01!lc�. 

OF THE 

S C I E N T I F I C  A M E R I C A N . 
The Best Mechanical Paper tn the World ! 

A year's numbers contain over 800 pages and several hundred engravings 
of new machines, useful and novel InventlC'lls, manufacturing establish

I ments, tools, and processes. 
The SCIENTIFIC AMERICAX I"  devoted t �  the Interest. of Popular 

Science, the Mechanic Arts, Manufactures, Inventions, Agriculture, Com
merce. and the Industrial pursuit. gcneral1y. and I. valuable .,nd Instructive 
not only In the Work.hop and Manufactory, but also In the HODsehold. the 
Library. and the Reading Room. 

To the Mecll,anlc and Ma!'lbufa£turer ! 
Rel.sues. i No person engaged In any of th l! mechanical pursuits should think of 

, .  doing without the SCIEN'rI7IO AMERICAN. Eve:-:,- number contains from six 
A relBme is granted to the orlginsl patentee. his heirs. or the assignee" of [

.
to ten engraving. of new machine. and Inventions wh!ch canno t  be found 

the entire interest. when. by rea80n ot an InButliclent or defecti·,e speclfica· In any otber pubUcation. 
tlon. the original patent Is Invalid. provided the error has arisen from Inad· I 
vertence. accident. or mistake, without any fraudulent or deceptive Inten· I Ohemists, Architects, 1lfillwrights and 1i'alrmer.�. 
tlon. ' , 

� The SCIENTIFIC AMERICAN will be found a lIlo.t u.eful .i ournal to 
A ·patentee may. ' at ,jlls option. have In his relssue a 8eparate patent for I them. All the new dl.coverles ln the science of chemistry are glven ln i',g 

each distinct part of the Invention comprehended In his original application 'columns ; anol the Intere.ts of the architect and carpenter are not over
by paylng the required fee In each case, and complyl:lg with the other reo looked. all the new Inventions and dl.coverles appertaining to these pur. 
qnlrements of the law. aa In original applications. Address MeNN & C o .  i 8nltS being pub!lshed from week to week. Useful and practlcal lnformatloll 
87 Park. Row. for full particulars. 

I p!,rtalnlng to the Interests of millwrights and mlllowners will be found pub· 
Tradelllarks. IIBhed In the SCIENTIFW AMERICAN, which Information, they cannot p ossibly 

obtain trom any other .ource. Subjects In which planters and farmers are 
Any person or 1Irm domiciled In the United States. or any firm or co:-pora. Intere.ted will he found dlscusse(l ln the SC�ENTIFIO AlIERICAN. many 1m. 

tlon resldlng ln any foreign conntry where similar privileges are extended pr.ovements ln agricultural Implements being Illu.trated In Its coiumns. 
to citizen. of the United States. may register their deslgn8 and obtain pro· We are also receiving. every week. the best scientific .Journals of Great 
tectlon. This Is very Important to manutactnrers ln this country. and equal Britain. France and Germany ; thus placing In our pos.esslon all that Is 
ly so to forelgne... For full particulars address MUNN & Co •• 87 Park Row transpiring In mechanical science and art In these old countrle.. We .hall 
New York- continue to transfer to our columns copious extracts, from these Journals, 

Design Patents. of whatever we may cleem of Interest to our readers. 
Foreign designers and manufactnrers. who send goods to this country 

may secure patents here upon their new patterns. and thus prevent others 
from fabricating or .elllng the same goods In this market. 

A patent for a design may be granted to any person, whether citizen or 
allen. tor any Ilew and Original de.lgn tor .. manufacture. bust. statne. alto 
rellevo. or bas relief ; any new and Original de.lgn for the printing of ;wool 
en, Silk, c-:;�to� . or other fabrics , any new and Original impression, orno.· 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufacture. 

De.lgn patents are equally as Important to citizens as to foreigners. For 
tuil particulars send for pamphlet to MUNN & Co .• 37 Park Row. New York. 

Canadian Patents. 

On the first of September. 1872. the new patent law ot Canada went Into 
force. and patents are now granted to citizens of the United Statell on the 
same tavorable terms as to citizens of the Dominion. 

In order to apply for " patent In Caooda, the applicant must fnrnlsh .. 

T E R M S .  

One copy, one year 
One copy. six months 
One copy, four months 

�.oo 
l,'j() 
1.00 

One copy of Sclentillc American for one :rear. and one copy of engrav· 
ing, " Men of Progress," 10.m 

One copy of Scientlftc Americnn for one year, and one copy of " Science 
Record," for 1873 4.50 

Remit by postal order. draft or express. 
The postage on the Scientific American Is five cents per quarter. payable 

at the omce where received. Cana.da subscribers must remit, with subscrlp 
tlon. 25 cents extra to pay postage. 

Address all l�tters. and make all Post Otllce orders or drafts payable to 

MURK &. CO., 
37 Park Ro"" NeW' Yo.rk. 

© 1873 SCIENTIFIC AMERICAN, INC.



�dl1trtiSttntut'. 
RATES OF .l.DVERTISING. 

Back Pall'fl _ - - - - - - $1.00 a line. 
Inside Paw .. - - - - - - - '73 cents a line. 

EngravingB ma1l htad advertiBement. at t"came rate per 

line. by measurement. a8 the letter�pre8,fJ. 

BAIRD' S 

FOR PRACTICAL MEN. 
c"f:l i�D ri61'M'Ml#I6n1'gB���aJ�g�: �!o:��liV� sent, free of postage, to any one who wfil favor me with his address. 

HENRY CAREY BAIRD, 
INDUSTRIAl, PUBLISHER, 

______ �6 WALNUT _���1>-ET, PI1n,,-d-,,�phla: 

BRICK PRESSES For Fire and red brick 
manufactured at No. 309 

�th St:,_����eljlbl".�tabIlSh"d�Il44,.��: MILL��: 
TO 

RAIL RO AD CONTRA CTORS. 
A large anrl d" slrJble contract 1B about to be let. First 

class parties, wIth large capital, maa:: learn particulars as 
below. No others ncc�i'f.flri.E�'k:'i&�BBINS P. O. Box 8870, New York City. 

M--ATHtJSHEK-��� �gffiii��iiuY\���:-
PIANO -F' G CO The finestfouch and aCtion. 

J1L • Tbe purchasers delighted. 
New Haven, Conn. The pamphlets sent free. 

PLATDlUM 
APPARATUS, VESSELS, SHEET,WIRE,&c. 
LABORATORY AND MThVixCTURING PURPOSES. H. M. RAYNOR, No. 25 BOND STREET, New York. 

Native Platinum, Scrap, etc,. purchased. MANNING'S BOLT CUTTER, Power 
or Hand. Price, Including Taps and Dies Cut· 

tlng Bolts W' a 1}<1I, 9 sizes, $130 Counter Shaft with 
Cone Pulle),, $35. i:lend for circular to H. L. MANNING, 
�a�'f'ri:��l�b��\�:;:B�sron tIfft:,�C!k1; *�,��� ggi! 
cago';' Gatl, Gray & Gordon, Cincinnati ; Kelley, Howell & 
�ud����_la_d_el_ph_l_a_. ________________________ __ 

Purchasers of Saw Mills 
are notified that we have commenced,stllts In the U. S. 
��rfl�:i.�:I�r��:f:i���f.�fo�!s�:r���t� a�';t��.asf�� 
nEE & Co., New York, (selling agents of Belknap, Ely & 
��ii��rt���ldi!t·14������':,!f.'i';''i�t�?:c�t!�n�!�r�mr� 
�.:'rl.���u��c���t,r��a s��lgst t�:��!yeM���eDJ ��� ties, or an)' other, In violation o'lour rights!. as we 8�all 
c�?�ei.t;gl\l����!il!f�n���gf:llll�X;i�!t °ir o�i ::�'o��f lJie t"r the use of the same. Our patentR cover improvements in bead-blocks gene
rally, setting devices, dogging devices, tapering devices, and frictional set works. Descrigtlve pamf,hlets sent to Rny address, and copies of Lane s patents llrnls�l'M:�°:Pr¥'�f�·� BROCK, 

____________________ M����e_I_le_r_,_V_enn __ o_n_t: 
The best terml!l offered. AGENTS WANTED for ExploTlLtionslD 

.A. :P- :El. I C .A.  
Dr. LlvID,BlonedIBco'B",d. The H ERALD-STAN LEY 
��Nlplm=�G M.:gCtu:��:pt!il� ��"t::rlD�ti�l� � 

rI'IO THE vVORKI�G CLASS,male or female, 
$60 a week guaranteed. Respectahle employment at home, day or evening; no capitaf required ; full 1nstructions andvalnable packa�e of gocds to start with sent 

free by �a¥oJ3&r�sco.,t�l6g��t���'ft'�l.�'Wew York. 

F E L T . 
Cheapest, best, and most durable non· conductor known. B0ILERFELTING WORKS, 46 Courtlandt St., New York. 

WHAT NEXT ' The great juvenile MBgazlne, 30 cents a year, with a $1 Chromo free, Specimen 9 ccnts. JOHN B. ALDEN, Publisher, Chicago. -- - -- - -- - - - ---- - - - - - . - - �----- -

MACHINERY s�n���r crr�$ar�g;t��P��CE 
, & CO.; 60 Ve8���t., New YorJr , 

- PROTECTION AGAIN. FIBE, 
HALL BROTlIhS 

Are prepared to intro 
duce their " System of 
Sprinklers" into Mills, 
Factories, &c., at short 
notice. Call and see a 
practical operation 07 
S(tme at their works, 

36 CHARDON STREET,  
mO S T O N . 

$1:: t $"O flf>r I1ItY! Ag"nta wantf!dl All r.l11."""'. orwnrkfnJtreo. 
tJ ,() ... pip.,  ofeithe.l s e x ,  YOlln.IC oro1d, fIIake nlOre lIloneya.1. 

,,"'{)I'k fOl' l\!t in  t . •  \:lr spnre momeuts orall  tht� ' ICla thnn a.tanythl� 
II.e, PUl·Ucu.ll1nt free • .AtblnlJilil O. ti':Ul'ou..a; CO •• l·Ol'tlliD.d. llaiu .. 

To PATENTEES-Patent Rights Bought 
and Sold on Commloslon. A�nts make $500 per mont;,. Addres. NATIONAL P. R. AGENCY, Philadelphia, Pa. -------_._--

Andrew'S Patents. 
Noiseless, Friction Grooved. or Geared Hoist-ers, suited to every want. Safety !;tor" Elevators. Prevent Accident, if 
Sm��:.eHBeliri af,'!�!r!if:il��:�k. 
Oscilll,!. Iif�nes, Donble and SinKle, 1-2 to IOU power. Cenu-Hi nmps, 1 0 0  to 1 00,000 Gallons 

If::d, an , 8re:�er.u8:a'/�:�fn��!����� out injury. 
t!�tl!�tc�':f!�s�nrable. and Economical. 

WM. D. Allf��:� s�r!'�?New York. 

WOOD-WORKING MACHINERY GEN-erally. Specialties Woodworth Planers and Rich· ardson's Patent Im&rOved'Tenon :Machines. Nos. 24 and 26 Central, corn'WrT�'k�Y ��'8lf�rR¥�:ARDSON. 

, I 1 [ 1 I 1 1 1 r�:::'�j W h U ,LJ�\., h I 
.l- - I F'. G N  , BE 4 MS &- G/r{)F/�"'� 

THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects 10 caUell to our Improved Wrougbt-Iron Beams and Girders (pat· ented) , In which the compound welds between the stem �ri ii���e�f �h���f��i:rfn':.';.�� :�tYr�I�G�\?g,��;r, �e ��� pre:gared to furnish an sizes at terms as favorable as can be obtained elsewhere. Fordescrlptlve lithograph address Carnegie, Kloman & Co, Union IronMIIlB,Plttsburgh, Pa. ��.---- - -WOOD CARPETING. 

PARQUET AND INLAID FLOOItS. Send stamp for IfillBtrated price list to the NATIONAL WOOD MAN'F'G CO., 
942 Broadway, New York. 

LADY AND GENTLEMEN AGENTS 
WANTED-To sell the Protean Button Hole Lan· cet and Sewing Machine Thread Cutter. 25 cents. Needle Threading Tbimble, 25 cents. Morocco Needle Book, 50 cents. Samples mailed on receipt of price. �10 pcr day, sure. H. W. HINMAN 599 BroadwaY'_��_"'_l'0rk, __ _ 

WINDOW GARDEN ING. 
--------�.� . . �--------

Free, Free ! SEND FOR A SPECIMEN COPY. 
The Ladies' Floral Cabinet.-A beautiful new Home Paper, devoted to 

Flowers. Wlnd"w Gal'lIenlng, and PlctoriBl Home Reading. Exqnlsitelylllnstrated. 
Specimen c1Wes ftee to every fiower·lover In the country. Only 75c. a year. and a 
pacWii.���oG:����i,::r:'::A <;;�� "i;gis :::::6\:oIR��;:::e�vellv��':.f·to cui. 
ture of Plants, Bulbo, and '\Ilowers for In.doors ; the handsomest ever published. 
PrIce, $1.50. BOOk-store. have It. Every Woman Her Own Flower Gardener. By Daisey Eyebright . 
.'\. charming new Book on Flower and Ont-door Gardening for Ladles. Prlce, 5Oc., 
or bT��d:t'a".i���; tbabluet Initial Note Paper, rose or vlolet.tlnted ; your 
g������\,a��t�r� nlri�����:'t�s:me present ; highly perfumed ; attractive 

100 Papers at Clnb Rates. Every paper, 250. to 5Oc. les8 than full price. 
sen:t.i::md��il��ftnrist.-A handsomely Illustrated Malt8Zine, devoted to Archl
tecture l Flowers, Gardening, Fruits, and Cottages. an trial 8 months, 00c. ; 
6 months. $1 ; 1 year. $2. 

I1lustratea Pro.pectus and Premium List of all the above free on 
receipt of stamp. 

HENRY T. Wn.LIAMS, Proprietor, 

Machinery, 
Wood and Iron Workln" of ever61 kind. Leather and 

��t�e�rl��g& ����r2i'cl:':�b:' �ll&\�A;, '{;�., N.Y 

MachlDlsts' Tools. 
The largest and most complete assortment In this coun try, m��'W'�WI1i "ITEAM ENGINE COMPANY 121 Chambers & 103 Reade Streets, New York. 

------- -------�----------

Sturtevant Blowers. 
Of cvery size and descg���'li�o�t�'hW &nJ't.nd. 

121 Chambers & 103 Reade Streets, New York. 

OTIS' SAFETY HOISTING 
Machinen-. 

NO. 348 BROPDVfr-, l1f$�oA. CO •• 

182&-- J U B IL E E ! 1873. 
Better than Pictures is the Hew York Observer, The Great American Family New!'paper. 

$3 A YEAR WITH THE JUBILEE YEAR BOOK. SIDNEY E. MORSE & CO., 3'7 Park Row, New York. 
_ . _ _ _ _  Jjlr"_ SEND FOR A SAMPLE COPY . .All 

The I SAVE MONEY by purchas Ing the best Plano·Forte. Do not de· clde wbat make to get until you wt1te 
A· R· · .. ·: 1' 0 N lfor onr Illustrated clrcnlar,whlch we mall free. Tbe " Arloll Plano " con· ltalns tour patented Improvements that make It more durable tban any 

PIANO plano In the m"rket. 

I Write for Circular, and mention 
is I 

where you saw this notice. 
Address THE ARION PIANO· 

THE BEST ' 
FORTE COMPANY. 5 East Four

• i teenth Street, New York City. 
Write for Large Illustrated DeSCriptive PrIce List to 

PITTSBURGH, PA. 
Double Single, Mnzzle and BreeCh-Loading Rilles. Sbot Guns, Revolvers, Pistols, &c., of e,!�!"y kind, for men or boys, at very low prices. Gun�; Pistols, ,I to '25. 

ALCOTT LATHES, for Broom, Rake, and ==-_H...:o...:e_HandleB. s. C. HILLS, 32 Courtlandt St., N. Y. 

FOR SALE--A second hand Hewes & Phil. lips Steam Engine, 13 1n. cylinder, 36 In. stroke ; will De ready for delivery 20tb Dec. i previous to wblch time 
w:.rk b�t�e:&�;:�:,IW. J�t the S nger Mf'g Co's Silk Mill, 

5 Beekman Street, New York 

__ �;E,�ew�� 
The Simplest, Cbeapest, Bnd Best In use ! Has but one needle ! A Child can Run It. AGENTS WANTED IN EVERY TOWN. Manf. Florence S. M. Co. Send for circular and Sample S�f�fE� Kl!.TJTTING MACH. CO., Bath, Me. 

WOODBURY'S PATENT 
.Planin(J and Matching 
and Molding Mach'fues, Gray & Wood's Planers, Self·olllng Saw Ar���: awMiS'i; wool �'ri���fy���:.1�,err.·Y. ; Send for CircUlars. ( 67 Sudbury street, Boston. 

Buy BARBER'S BIT BRACE. 
EDWAKD H. HOSKIN 

CONSULTING AND ANALYTICAL CInlMIST, 
Chemistry as appJt:d"t�lb,�'::t�' Mannfact�rers and Medicine. . 

·.��1�i�:t��1:i at full gate, and over 78 per cent at eight-tenths gate. Send for CIrcular to , T. H. RISDON & CO., Mount Holly. New Jersey. --------------
NE -W PATTERNS. 

MACHINISTS' T80LS-all sizes-at low prices. E. & R. J. GOULD, 97 to 113 N. J. I;;,!a�Ii..N. J . 

BURDON IRON WORKS.-Manufacturers of pumpl� Engines for Water Works, High and low Pressure En nes, Portable Engines and Boilers of all kinds, Sugar mSI Screw, LeveriiDroP1and Hydraulic Presse!!" Machinery n general. UBB, RD & WHIT. TAKEt<, 10 Front Bt., Brooklyn, �� __ 

O o r r u g a t e d  I r o  D, 
Iron Bn�%��L¥of�'1>�h��I'li'i1:C& ROOF CO., Send_f<>r Circulars. Omce, 5 Dey st., New York. 
1\'-ASON'S PAT'T FRICTION CLUTCHES .pt..!. are manufactnred by VOln& W. MaBon & Co., 
Ne�I�����'¥AhM.e�i�i·llo� lk��n�o�n� street, 

'fHE " PHILADELPHIA" 

HYDRA ULIO JA OK. 
P ISTON guided from both ends; all working parts g1)arde . trom dust ; single or douhle pumps c�lIndert4-shaft .. :!ocker arms, pistons, etc. entirely stoel: ��: � ciJl�r :N�����lf.hla. I PHILIP S. JUSTICE. 

INVENTORS' NATIONAL UNION. E. H. 
sOIR�:��:m��o;:S Jl:n"J'��aclrlu�:;'. York. Patents 

WOOD AND IRON Working Machinery Gage Lathes, Cabinet Makers' Machinery, Shaping Machines, Band Saws, Shingle and Stave Macblnery Band Saws, Cable and Sheaves for transmitting power Engine LatneB, Uprl..Kht Drills Key Seat :Machines etc. IIlus. Catl. free. T. R. BAILEY & VAIL,Lockport, N. Y. 

BUERK'S WATCHMAN'S TIME DE TECTOR.-Important for all large Corpora�ollf ��� �:��g��r���nr���ct"{�s;'-��fo':.b�1 �f";�fg��oai�� 
g:;�?l�:�d����e�frT:l::.aCheg �itt'e���. Y��'ft,Of hI. 

N. B.-This detector Is c�v�re1JO�i'�oB��tg�p�r:�t. Parties using or sel1!ng these Instruments without au thorlty from me win be dealt with according to law. RICHARDSON-;--MERIAM
-&CO---:--- -- - - -

Manufacturers of the latest Improved Patent Dan leis' and W60dworth Planing Machines, Matching, Sast 
t��I�.:'�:r'Mrt?i.���nA��.a�Y��·�fc�����§'a��lfif: X:� ttil'n�':' ���� ��rs\v��law'�;;rn���Ol8t��t ���s�:rI�:' other kinds of Wood-working Machinery. Catalogue. and price lists sent on application. lIlanufactory, Wor cester, Mass. Warehouse, 107 Liberty st, New York. 17 1 �HINGLE AND BARREL MACHiNERY�"""': U Improved Law's Patent Sh1�le and Htr.c!!lg Ma-
��t,res:��l��SI�te�, ��:;���';;lIze��o'Je��fnl: IM::!�f ��rners, �c. Address TREVOR & Co:, Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN-
Ing the maxImnm of emclency, dtlrablllty and econ· 

�fle'I;�:J�����tg:;m�!w'ri�I��r:�Unrl9'lio T�e1h:r� use. All warranted satlsfactor), or no ... Ie. Descriptive circulars Bent rc�'W�i"fit'Jlly �d2b��'tawrence, Mass. Liberty 8t., New York. 

RIVERVIEW Military Academy, Pough
_ _ __ keeps!e, N. Y. A tborougb·golng school for.�oy-,,_�_ 

Niagara Steam Pump. 
CHAS. B .  HARDICK, 

23 Adams st., Brooklyn, N. Y. 

P. BLAISDELL & 00.,  
MANUF AC'fURERS OF FIRST CLASS .1' MACHINISTS' TOOLS. Send for Circulars. 

________ J_ .. _C_k_so_n�s-'t., Worcester. Mass . 

Milling Machines. 
STANDARD, UNIVERSAL, INDEX, CAM
l. CUTTING and PLAIN, In every variety, of unequal· led deB�n and first·class workmansb�. Send for lllu.· 
g�.�1he���r�� ��J�io,Blo';.����D wo���I.i1GH��C;i�:' 
FOOT LATHES.-T. SHANKS, Baltimore, Md. 

LATHE CHUCKS�HORTON�:pATENT 
fro"" 4 to 36 Inches. Also for car wheel.. Addl C8S ::-__ -=-:--

1':_. _H_O_R_TON & SON, Windsor Locks, Conn. 

Iron Citv and Siberian Iron Works. 
R O G"'E R S  & B U R C H F I E L D, 

Refined ChBrcoBI:a:.;TB��i"���O�beet Iron, Brands Apollo and Sibericn. SpecIalties : Stampln!!:, Butt_Ot', Trunk, Lockt.Shoyel, Tea Tray, Show Card, 'Jagger, WJ.U ap other kinas of tine Sheet, from 12 to 40 gauge. Cut to SIze, as reqnlred lIy tbe trade. Equally to any Imported ��mce ann Warebouse, 108 Water St., Pittsburgh, PR. 

CHAMPION SPRING MATTHESS---The ) latest and best Improvement. Do )'OU want a healtb'!. and comfortable -bed ? Here It Is. The softpst. ea81es , cheapest, most popular, and durable Spring hed In market. Sold by_ all leading dealers. No stock com. plete without It. Wholly composed of tenacious tempered steel sprlngs, 80 umted that the pressure is equally iIIstrlbuted. Easily moved or carried about the house. Can be IIftedtjurned, or rolled up Ilke a hlanket. Both sides alike. .N O  frame,no wooden slats. May be used on tloor wlthont bedstead. No und,r bed required Needs enly bait thickness of hair mat ess. Warranted nOIReles8. Any sizes made to order. end for pictOrial circular. Retail prICe of donble bed $12. Shipped, by s1ngle hed or quaRtity, to all parts of the w@rld. Llb'Jral dl •• count to r,be traue. F. C. BEACH & CO., Makel s, lSI and 
133 Duane Street, New York. 

PUNCHING AND 
DROP PRESSES. 

:�rhXd'::'NfI� ���Is & PARKER PRESS CO., MIDDLETOWN, CONN. 

WA:NTBD 5Q MACHINISTS used to first class work . t Steady, reliable men can find good.pay and Bteady wor at Passaic, N. J. Address NEW YORK STEAM ENGINE COMPANY, PassaiC, N. J. 

$lt� S��t�etv"6¥'btrTljl�f�f<b��gl� t:��[,.��a�le�ll'�&r 

E S TA B L I S H E D  1858 . 

SILIOA Til OJ' SODA In lts var!ous!orms. PHILADELPHIA QUARTZ CO. 

© 1873 SCIENTIFIC AMERICAN, INC.
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A. S .  ·C A M E R O N  & C o., 
AdvertlsemenlB will b e  admitteli on this page a t  the rate Of 

$1.00 per line for each lnser:ion. Engrving8 ma'!} 
head advertl8emenIB at the 8amJ rate tJer line by mea,' 
"urement, a8 the letter-pre88. 

ENGINEERS, I-

Works. foot of East Z3d Street, New York City. 

ST£/tlVr PUMPS, 

T H E  

Adapted to every Possible 
Working Model.{j 

And Experimental Machinery, Metal. or Wood, made to 
order by T. F. WERNER, 62 Center st., N. Y. 

MA CHINISTS' TO OLS 
NEW PATTERNS. 

ENGINER�UfsDft¥El}/Mlit� kILLS ' CAR WHEEL & AXLE MACIUNERY, &c. 
NILES TOOL WORKS, 

Cincinnati, Ohio. 
. -------------------

RANSOM SYPHON CONDENSER perfects 
, and maintains vacuum on Steam Engines at cost of one per cent its value, and by its use Vacuum Pans are rnn wIth full vacuum without Air Pump. Send to WM. 
�:��J;p'1,�y �:ta1tw..I��·N B�s.tF�r l�rr�EI"i:.ona, call, or 

THE HEALD & SISCO 

Duty.-Send for a Price List. 

MAHOGANY, 
ROSEWOOD FRENCH WALNUT SATIN WOOD, HUNGARIAN ASH, CEDAR, ETC. 

Large and Choice Stock Foreign an,l Domestic Woods, ln 
VENEERS, BOARDS, AND PLANK. ImPOa�&�GM�n�:c�if1N & co., 

l"O & l"� Centre St" N. Y. 
Mfll and Yard 186 ',0 200 Lewis St., cor. 6th, E. tl. 
Orders by mall promptly "nd faithfully executed. 
IIJrSend for Catalogne and Price List . 

MCNAB & HARLIN Manufacturing Co., Manufacturers of 
BRASS COCKS 

FOR STEAM. WATER AND GAS. 
WROUGHT IRON PIPE AND FITTINGS. 

caWg��rat"d catalo��,�l.§"1c.0��E �r���diJZJl�h' 

8C I S . C Il  B II C OBD 
F O R  

� BEACH'S Scroll'Sawing Machine,Improved 

� l'Ilaranteed the cheapest and .  best In nse. Thirty 
::: days' trial given. Send for illustrated/circular and price 

list. Address B. L . . BF;A(;H, 90 Fulton St., New York. 

1 8 7 3 . 
A Compendium of the Sclentillc Progress and Discove· � rics of the Preceding Year. Illustrated with Steol "' Plate and o��gv�n¥�����. 

600 pages; � 
THIS NEW AND SPLENDID BOOK will N 

be published about Jan�ary 15, 1873 . Its contents will � "mbrace the most Interesting Facts and Discoveries In 0 the various Arts �i.d Sciences that have transpired durln� � 
���f:���egl��.!W�rl���lp��I��d�w��� D���r��e,?t��era 
l .-CFEMISTRY AND METALLURGY. - Embracing P!.i�.i;:�r�����lr��!t�l�hY:r!�c,,���e ��i!: accounts of all the chief Chemical Discoveries, 1m· adas and also In Great Britain Sendf"r our newDlnstra 

Pnrodvuesmtrle"nltAs'ratnsdwPlrtohceeSnSgreSalvnltnrgoSd. uClemd�rnotvheemVeanritsOUlnS ted pamphlet, containing hundreds of references to Taa: 
II to ..-: ners,Paper-makers, Contractor8,Brick-makers, Distillers , the Processes or Working IronidSteel, Lead, Copper, etc., with 20 pat.es of the stronge�OsSlble testimony. 
��fol���';:pda:�fu:,a��S��IPtn!�otJ�w "l'{f��; ��Y�:r::�g��'k �f�n�>rtedI1��� S. Pn��i����g:��t 

�._ttn�c'WxM��er��a�*�l����l*t. _ Embracing �:i'e��:r:�b��1::J'f'i:':Np':,��:�!����:t��'8ri���h3t':t��� descriptions of New Mechanical Processes, Inven· Including one from New York. As a Wreck1l)g·Pnmp, tlons, Public Works, Improvements In Steam En· and as an Irrigatori It Is unrivalled, both for cheapness 
fJ:::i i<:!il�IMfgt�r�e���'l�lhf:��I��':(l.a81��i and emclency. It a so makes a splendid Fire Pnmp. 
En!l!neerlng, Bull5Ing, New MechanIcal Inventions, 

8.-�rE8i-'Wlc1�¥�:£faih. HEAT SOUND.-Embrac· Ing the latest Improvements In teleFn"&I'j\and Tele· 
f:���, �re�&I�1�fli�;J�ivc�"ctn��e�ullp"p�r��tl�':{� of Electricity In the Arts-with engravings . 

•• -TECHNOLOGy.-Embraclnf, New and Useful lnven· 
��o"v"e���t�lf;o;��f�����yn\�nJ�: ���iin�r.:: menta,New Machinery New Proccsscs, New ReCipes, Improvements pertainIng to Textile Industry, Weav· 
i':.�uR�rr:fta�g�o��rli ��go�h;t:':,1o*�:r���::rI�1 Products, Anlmai, Vegetable, and MineraI-with en· 5.-rot��"Y AND HORTICULTURE.-Descriptlons of New Plants, Trecs, Shrubs and Flowers, Introduced dUring the preceding year, with New, Usefnl and In· terestlng l'-aeto in relation to Cultivation, Propaga· 6.-��'tfdijL;b%f.':.���nrniI Useful Information In the branches of Agriculture, with Notices of New 
�[g:el:;ro��;r ��g!:��nf�e�t1: PJ�rl��' J:g:,::!j�� Manures, Information concerning :Homest1c Animals, 7.-lrtfiU1s,::w�' Il6t!�eJa�t'·E�6�oe�'f:��Wiat. est Information concerning Building Materials, Im· provements thereon, Improvem.ents in Houses, Furnlture,Llghtlng, Heatlng\Ventllatlon, Laundry Pro· ces8es and Aj,paratus, Va uable Information relating 
We!O�g�t�af�f�r:t�:Cl����e:ri�t!O;r:!�.�����, Miscellaneous Information pertaining to the House· 

8.��l�E'Ilj� 'i3role�sTHERAPEUTICS, HYGIENE. 
-;,:x����c'&�!�'Ve�g��:�t:,in�rllff:'�p���:Wg�:� I."e'!; Health Inventions and Appliances, with much Inter· 

9.-W,tl¥!H�n,{t·W��!f>8RY AND ZOOLOGY.-·The latest discoveries In Microscopy, Implements and Appllan· ces ln Microscopic Investigation, Sclentillc EXf.lora. 
��e��'i!;���Ok�fK: t:t����rn�l�f��gl�1o�1:!3bf� 
��xef��Be�1���ft�O e�arX::��188.Btrds, Ueptlle8, Fishes, 

10 & 11.-II1ETEOROLOGf, TE�RESTRIAL PHYSICS ,  
���;dRle��ft'rl�w��n������;!��\��ix1;\::,��r::� and Discoveries, Including descriptions of the Great 

12._��t6'i:'J��arlNljlt�n·Wi�rt'�:'iY._The Latest and 

STEAM ENGINES�\ 
PORTABLE & STATIONARY. ' 

" THE BEST, CHEAPEST, MOST DURABLE." 
, Improved Circular Saw Mills, Screw aJUl 

Lever Set. !It'T Send for Circular 
UTICA STEAM ENGINE CO., Utica, N.Y. 

G. G. YOUNG, GENERAL AGJUfT, 4� Cortlandt St., New York. 

�no"r��,Ii�J���rl of'W��gI��hJ�a'i����I���e��tJl:: 
13.-�si�8�g�8¥.�If:c��e����:�\�:����:�te8 and For steep or 'flat Roofs, In all cHmates, 

Information relating to the Planets, Comets, Meteor· ASBESTOS ROOF COATING. ites, Aurora, the Sun, with Reports of Astronomical 
14 &Pf1;���T6�\�r�Ji�,ssNIt�R6�g�¥':��To et�. hies of For restoring old Tin, Felt, and Shl�le Roofs, 

distinguished Men of SClencCpwlth ste.!f-pFate and ASBESTOS BOILER FELTING.. other Portraits. Notices of rominent Men con· . Tbe best non-conductor, and the Ugh test and ID'Jst e� ���e�oiYl:�Itt.rts and Sciences, recently deceased, nomlcal covering for Steam Pipes, Boilers, 011 Stills, etc." whether housed or exposed to the weather. 
In���'llr"o":�.:'s��� �g�lrl�ttso a�� �mA���",!l!��I';{'g���� These materials are prepared ready for use, and can 
copy of SerENcE RECORD FOR 1873. It will be a most In· b"n"J'�¥rWd'II,t�l'! "iflE"l'fHING FELTS, ASBESTOIJ tereotlng lIlId valuable Book. and should have a place In BOARD, ASBESTOS PAPER, ASBESTOS, ASPHAlr every Household, in every Library. TUM, &c. 600 pages, Octavo. Handsomely Bound. Many Engrav· Send for Descriptive Pamphlets, Price Lists, Terms to In�s. Price, $2. Dealers, etc. 
th�e��I��.mfllfge�l\ Pdl����:'tt�g ������eO�;�cte�P;a�: l Established � New OmCe�87 �AiUl'��NE, cor. vassers, For sale at aU the principal Bookstores. � tn 1858. I GOLD STREET, New York. 

MUNN & CO., PUBLIEHERS, 
31 1'ark Row. N llw York City. 

THE S CIENTIFIC A,lfERICAN will be sent one year 
anrl one copy of B CIENCE RECORD FOR 1878, on 
receipt of il4. 

SOIENCE RECORD FOR 1812, uuiform with the 
�_bo_'v_c_._Pr_l_ce_���.�W�. ________________________ ___ 

- quality of their materials and workmanship, the duo 

m 
GILARDOUR'S 

PATENT WATER AND FIRE-
. 

PROOF ROOFING TILES. 
The BEST ROOFING known, and a very lucrative article of manufacture for Brlckmakers. Potters, and Pipe Manufacturers. Addres" Mr. L. HAMEL,89 S. Exeter St., Baltl· more, Md. Agents 'Yanted. 

ELEVATED WIRE RAILWAY. 

�I\OE MAfi!.<, Union Stone Co., aD Patentees and Manufacturers of E�'i.fle'!n�e/J�t�.:1!��\:::;�s 
MeChanIcal Uses ' GRINDERS, SAWGUMMERS� DlA· ¥£:fJ�RrIG��w.D S PA 

�8:'e��Anl\t:;���: Cuttfng, Leather Splltti1lg, and al 
Oll'lI'IOX, llFExOHANGli: STlIEET, Bostou, Mass. 
.BlIANCJiI ()FFICES t W. S·. Jarboe, 9S Llbe� Street, N. Y. 

IITSeai1 fo� clrJu�r?Ommerce Street, lladelphla,Pa. 
--- ----::=-:-===:::---=--=-=--MORRIS, TASKER & CO., 

�UFACTURERS OF 
ADRICAN CHARCOAL mON 

Boner Tubes . 
WROUGHT·mON TUBES 

AND FITTINGS, FOR GAS, STEAK, 
WATER, AND OIL. 

prSteam and Gas .Fltters' Supplies, l\Iachlnery for oal Gas Works. &c., &c, ' 
NO. llJ GOLD ST .. NEW YORK. -------"-" 

American Saw Co. 
No. 1 Ferry Street, corner 

Gold Street. New York. 
1dA.1(UF ACTUB1CBB 011' 

Patent Movable Toothed 

CIRCULAR SA is, 
Patent Perforated 

Circular, Mill, 
AND 

Cross·cnt Saws. 
r:r-Send for Descriptive Pam· phlet. 0- WNERsOF PATENTS AND ' OTHERS 

deslrln!f to contract for the manufacture of Light 
Machinery, Sewing Machines, Sewing Machine Attach· 
ments, etc., etc., a.re ,. equestea to correspond with THE BRIDGEPORT MF;G CO., , BridJleport Conn. 

We refer, by permission, to The Whee1er & Wllaon 
lIanufacturlng Company. 

sI,.��i��t .. ��,�� A�l:h����tl�rru��StJ�a���t�:��nror�:� In use, rewlers it undoubtedly the most economical. We ;are also the sole ma.nufacturers of the CBLEBRATED COL
.LINB PAT. COUPLING, and furnish Pulleys, Hangers, etc., 
��tl�: �ost approved styles. J��J�tt���e:i'I'N':r.PIl' 

Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal st. Chicago. W'Stocks of this Shafting In store and for s"le by ;FULLER DANA & FITZ, Boston, Mass. GEO. pLACE & Cq,�l26 Chambers street, N. Y. 

PIERCE & WHALll'lG, l\111waukee, Wis. 

t1iiend for Circulars. :MURRILL & KEIZER, BaIt., Md E M E" RY �:!:��::'io;t�� s!!��; 

��l��a o;;::� ��rt. s�fta Wheels fUrnished, care· 
1�!7te�t�1d t�� ::k:��hlna'i:a�����dsg:���ctllrl�g:rs ��� 

The use of wire ways for transpot"ting coal, ore, and other purposes, Is becoming in extensive UBe abroad, and beginning '0 receive attention In the United States. The subscriber has juet received a patent In this conntry (see description In Sclentillc American, Dec. 14th), In which 
�fafe�':1����}ga�n;%M�u��fi:t����;'fJ��i���f:A��J'R; 

SUPIIB-BII.A. TIIBS ! l/l...., fuel, and SUPIlI)' DRY steam. Easily attache<! to 
aJl;W boiler. HENRY W.BULKLEY, EnJrlneer. 

all purposes, ready for frhmedlate use, that can be run with pertg.ct safety. Address AMERICAN TWIST DRILL CO., Woonsocket, U. I. 

B U I L D E RS 

the construction of wire ways, and It Is believed that 
f:�:�:lsb�� f�ml'1,'!,�gg���".:nw?.��r�tie 'tW;J:��\r'c��t tallsts who will fnrnlsh the means for procuring patents In some or Illl forelf conntrleli> For fnrther p'artlcu, 1�a�l\\lre2B GEO:RG :JW.LoUl. , atentee. Pol'li DOIIIJe, 

9S Llbe.-ty St., New York. 
"D..... te For Ovens, Boller dues, 
A " .. ollie re. Blast furnaces, Snper. 
�d Stew, 011 StillS, .tC, Ji\:'W�lsw. BULKLEY, 

98 Liberty St., New Yl>rk, 

PETER COOPER'S 

Rofinod Noats' Foot Oil 
FOR FIRST CLASS M.<l.CIUNERY. ' --0--' 

e I!.s°l'ot���sb��8f�,� �m�· and 's warranted pure and 
�For sale at Wo. 17 Burling Slip, New YQrk. 

The Tanite 00., 
Inventors and Builders of Special Machinery 

connected with Emery Grinding. Solid Emery Wheelsl from >6 inch to 2 teet III diameter Emery Grinding Mach nes at $15, $80, �50, .75, and $110 Stove Rests, $6. Diamond Tools, '15. SreClal Tools and �:'!i-�t'i1J'll'�� 10N�riifi)T�J'fAP��! LL USTRATED 
By means 'If exten81�e additions to their factory and 

�
h
��':lfeu. l[�ri;;�";i�;� j�7ine�

r
�r��':.ct�g:r

t
�':i�

e
ro 8UPPl1l prom/itll/ their increa8ing demand for their cel,,· 

bratea and STANDARD MAKE OF GOODS. All Good8 
801d by 'fH�] TANITJ<] (;0. are made by them at their Qwn Factqry, under lheir own .Pa.tent8 and PrOCe8Se8. AdUress THE TANITE CO., 

Stroudshurg, Monroll Co., Pa. 

-THi:- T AiiITB-CO�'S-
E M  E R Y W H E E L  S and EM E R Y 

G R IN D IN G  M A C H IN E S  
Are kept In Stock, and sold at Factorv Prices, by CHAMPLIN & ROGERS. 155 Fifth Avenue Chicago NILES TOOL WORKS ... Clnclnnatl .9 .  E. INLOES & CO Baltlmore« J. F. JEW",TT & CO., Mobile . HAWKINS &. DODGE, Newar� N; J., and E' ANDREWS, WllIlams. ��'dk�:- t�;,!eL o��. & CO., Hamilton, Ont., Canada 

THE !j!'ANITE'SO. have n� Agencies in New York or New England.:,' ==:::--cc�-

THE TANITE CO. do not Exhibit or 
Compete at any Fair in the United States this Year. 

ISAAC S. CASSIN, Engineer, late Chief En� 
. glneer of the Philadelphia Water Works, No. 431 Race St., Philadelphia. Pa. Water Works constructed, Surveys ana Estimates made, Drawings and SpeCifications, and all kinds of Hydraulic Machinery and materlalsfurnlshe!!. 

1 )  i « \ I I I  C t i l ( 1 - J If >> i 1 1  ted 
s:rE�\ l\'I I)I� I J�T�S , 

Always Roliablo. 
Wright's Double.Actin�Bucket

Plunger. 

STEAl PUMPS. 
Made by the Valley Machine Co. 

EASTHAMPTON, Mass. 

REYNOLDS & CO. 
MANUFACTURE Screws & Bolts 

For Mact.1nery of every variety. ALSO Bridge aad Booof Bolts. 
STEEL &: IRON SET SCREWS 
A Ipeolalty. Also, Smail Articles ; for Patentees, in great numbers, at . 

No. 145 East St., New Haven, Conn. 

IRON PLANERS, ENGINE LATHES, Drills, and other Machlnlsts' Tools, of s'1P,erlor qual· Ut;, °ann�"fl�c:':.�3��:�IMtwF:i� ��'i.l0:ANti'f £��cijIl1: ING CO .. New Haven, Conn. 
rd815 to 1250 per month. :;,v:I'l:n�eI: 
:mal� to Introduce the GENUINE IMPROVED COM· 
=tf�Chl��!flf sft��,I��,Sie1T:f!�k;-r�?I�I�d, bl�a� 
d braid lind embrolde. ln ... most superior manner. Price � only $15. Fully license" and warranted for live years. � We will pay 1,000 for any machine that will sew a 

..��::.�geft ��'i.:Ce�ett�tl!.�ia�[lcml��k'I�m�h��,a�; ""second stltch can be cut, and still the clotl> :a<111ot be 
��ulled _",p!,rt without tearing It. We pay Agents from �;�� �tP������:t �r::o��f���ebe �:d��mfJs�·�o8� 
<�a��?I�� �r �?·\:.��1����ass. ; Pittsburgh, Pa. (;hl ·  

KETl.P YOtrll BOILERS CLEAN. 

A N T I  LA M I NA 
prevents an<lrelllOveseCBie In Steam Bollers-<loes no� Injure the Iron. In use over live years. 

J. J.  ALLEN, Patentee. Philadelphia, Pa, 

Machinist's Tools, 
EXTRA HEAVY AND IMPROVED. LUCIUS W, POND, MANUFACTURER Worcester, Mass. , Warerooms, 98 Llbert),?���tt;r�I3I��:kAgent. 

WIRE R OPE. 
;J O H N A. R O E B L I N G ' S  S O N S . 
. JlANUPAOTURBB8, TRENTON. N. J. fOR Inclined Planes,Standing Ship Rigg�g, 
• Bridge •• Ferrtes, Stays. or Guys on 'berrICk. & Cranes, 

ner Ropes, Sash Cords of Copper and Iron Lightning 
Conduct"rs of Copjler. !'lllecial attention given to holst. 
Ing rope of all kinds for Mlues and Elevators. AI.PI.r for 
:i,�:[ef),riln!rl��IS:fot g}h��-i��obr:WI��' Ro��s. fOX 
arge stock constantly on hand at New York Wa,..,hollse, No. 117 Liberty street, 
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