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HOLBORN VIADUCT SUBWAYS, 
In the construction of the Holborn Valley via­

duct, and the streets connected with it, the cor­
poration of L:mdon determined to introdnce sub­
ways for ga�, water, Bnd telegraph pipes, and 
thus to pre'-ent the breaking up of the road sur· 
face, which is SI) o ften necessary with, the ordi. 
nary �ystem of placing them in the ground be­
neath the public way. As a means of convey. 
ing water, subways have, for some years, been 
used. in Paris, aud more recently in London. 

They were first introduced in London in the 

construction of Southwark slreet, from Black· 

friar s road to the Borough. The conveyance of 
ga�, however, requires special arrangements for 
ventilation to prevent the risk of explosion, and 
the wbways under the Holboru viaduct are be· 
lieved t() be the first constructed with a view to 
their safety when used for tbis purpo�e. The 
arrangements must here be explained. In the 
Holboql viaduct tbElle is a subwlJY, 7 feet wide 
and 11 fee�(linches ligh, on each fide of the 
rOlld, running between the great arches which 
carry tile roa<lway and tbe house vaults which 
support each footway. 'rhe subways are imme. 
diately D bove the sewerB, and are well drained, 
fioored with large �labs of York stone, and lined 
with iight gault briclw. In each subway a 14 
inch main pipe of the New River Company is 
carried by iron cllains ll! ar to the wall nearest 
the frontage uf the houses, Ilnd above it 10 inch 
gas mail)', bel,)l1ging tv the City of London and 
Great Central Gas Companies. are supported on 
iron hraekets projecting from the wall ; on the 
opl-ositedcie of the subway a pipe, containing 
tlO teleg�aph, wires, is' carried in a similar way. 
All tue p'pes urc so fixed that workmen can easi­
lyc.J;:"mine und repair Ih .. joints ; and, in antici_ 
palil1n !If the ntrW Imildh,gs, junctions with the 
gas and water pipes ha,'e 1>&n mnde for ea<:ll 
house; from thew juoctions the pipes will. be 
conducted through holes formed ip. the sides()f. 
the suj:)ways and cQmll\unieating with the hQllse 
vaults. .umneh pipes are laid on from the sub· 
ways to the strt<!t 'vatering post..- , and to the fire 
llydruuts in the slreet�, and gas is laid onto the 
street lamps. All tb.e usual valves, meters, and 
other a pparatus are accessible within ' the sub­
way itself. Rails are laid along the floor of each 
subway, vn which luns a traveling crane. to fa­
cilitate the ren: oval and fixing of the gas and 
water mains. 'rhe subways are .ventilated by 
means of small circular gratings fiXEd ill the foot­
ways alollg tho cent�r of <!lcll subway, and by 
flues wideh run up the party walls of tLe houses 
al.d terminate abo\'e the roof� . Every street 
lamp, Ilnd e\'ery post along the edge of the foot. 
ways, communirat�s also with the subway�, and 
is so perforated as toaet us an dficient ventila· 
t.or. WIt< rever practicable, tbe doors of en­
trance are also constructed of open iron work. 
Hitherto the ventilation has been perfGctly fifi. 
cient,und no danger is apprehended from the 
use of naked Ughts or from the gas jets by which 
the subways are lighted at times of inspection . 
One portlon of the vhduct subways, bet\"een 
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Farringdon road and Shoe lane, haR been lighted 
by means of Hyatt's patent vault light, an Amer­
ican invention introduced into England by Mr. 
Raywood, the engineer of the Commission­
ers of Sewers, who designed the Holborn via. 
duct. It conSIsts of a large frame of cast iron 
glazed with thick bosses of glass,ht info the foot· 
ways, at intervals, over the crown of Jhe arch of 
each subway, form ing a very efficient nieans of 
lighting. In Charterhuuse street, Snow hill , and 
in the other .subsidiary streets, there is but one 
subway, of a lower form, 12 feet wide and 7 fetct 
6 inches high, running under the center of the 
roadway. In these , the pipes ate l aid on dwarf 
walls al ong each side of the central pathway. In 
all other respects, the arrangements are as nearly 
similar to those already detailed as the circum-
stances would allow. 

. 

-_. 
Jasm ine Pipe Stems. 

In a recent number of"theRevue Horticole, M. 
Barillet describes the cultivation of the common 
jasmine (jasminum ojficinale), Ileal' Constantino­
ple, for the: purpose of tchibouk (pip;) making. 
The object SQught i� a long strai!l"ht stem, free 
from leaves and side branches. For tIllS pur. 
1lO1Ie the plan�,a,re g"own quickly in 0. rich soil, 
and d1'll.wn up b;y being grown in a sheltered 
situatiun, to whil'h th� �un has little aCCess at 
the sidei!, bnt only at �he top. Pinching is re­
sorted to,and d uring the se cond year's growth 
one end of a thread is attached to the top of the 
jasmine stem. This thr�ad pasees over a pulley 
attached to the post to which the j asmine is 
trained, and from it is suspended a weight, the 
effect of which is to keep the stem, always in a 
vertical direction. When the iasmine �tem is 
about two centimeters

' 
(say f in�h) .. in diameter, 

a cloth is w:apped IJ.round it to pre"�nt o.cce,s of 
dust and of the sun�s rays., Twic'i or thrice in 
the·Yfl8.,rthll Flem is washed w(.�" �j�l'on,water (eau de citron), whicll .is said .. to';give .the cIt-ar 
(attire) cplor,,�om\leb &steem�d,.,. When the 
stem,hasaequireda J,.'ngthof sd'inf15 f"et it ia 
cut down and perfo ra"ted by th�wolklllen, and fitted with a terra cotta' 

bowl sud an amber 
mouth piece. The length of the tchibQ.uk stema 
varies from one to five meters (3 i.et 10 16 feet 
about); in the latter case as milch as $100 is de­
manded !Ol' their purcbasA, 

-----. _ ... -----
AnnealIn;-. 

The cbange produced' 
by aomialing is not well 

understood. Most of the malleable metals as. 
sume two distinct forms: one cryst�ljine, which 
is the l'f'sult of flow cooling, and the oth .. r fib�rous. 
which is brought about by hamm ering or rolling. 
II hammered or rolled beyond a certain poInt, 
the metals become so hard that they cann'lt be 
bent without breaking. If annealed beyond a 
certain point, the metals become crystalline. The 
particles of the metal change their arrll.llgement 
without altering the external form. Hen ce it is 
necessary tJ prese."ve wire, such as is nsed in the 
manufactnre of pins, in a dry air, or under the 
surface of water. 

f.lECl'IO� vb'LONDON SUBWAY-NORTH SIDE. JUNCTliON OF CHARTERHOUSE STREET. SECTIONOF LONDON SUBWAY-SOUTH SIDE AT WEST END OF VLADUCl'. H 
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THE PANIC AND THE LABORING CLASSES. 

The daily journals of the Pllst week have exhibited such 
crowdfild columns of reports from all parts of the country, 
indicating the temporarily depressed condition of the manu­
facturing lind industrial intt'rests, that it is hardly neces�ary 
here to particularize individual cases as evidence of the pre­
vailing despondent feeling.' By far the majority of estab­
lishments are retrenching: some by reduction of working 
force, others by cutting down hours, and more by removing 
a percentage from the salaries of employeefl. While the out­
look is far from cheerful, there is a belief that the worst is 
over. The railroads and many of the iron founderies still 
take a gloomy view of affairs, and we notice that reductions 
of expense are yet being largely made. 

With all the facts in view, however, we still are inclined 
to adhere. to our belief in the passing nature of the trouble. 
We find much to applaud in the course adopted by many 
establishments, which, trusting to the early revival of better 

. times, are working straight on, with no greater alteration in 
their business routine than such as they are imperatively 
driven to make. So far as the producers of the necessaries 
of existence are concerned, we think little apprehension 
need be felt as to their rising superior to the disaster; but 
with reference to those who gain their living from the man­
ufacture or sale of articles pertaining to the luxuries of life 
there is a probahility of less favorable results.. 

' 

To the workmen, however,.tli� prospect is indeed dark; 
No pay on Saturday uight means, to hundreds, no dinner on 
SUllday-no rent for the coming week-no fuel to keep off 
he bitt�r cold of winter. In ordmary times, these mell 

might seek other employment, or turn to some labor, the re­
turn for which would keep body and .soul together; but 
now, when thirty thousand operatives in this city alone have 
been tbrust from employment, the chances of gaining com­
fortable support for a family are far from promising. Let 
employers 'put themselves in the places of tlleir hands, and 
imagine their own feelings in so dire a strait, and then 
think of t.he hardships which, perhaps through a mere scnti­
ment of over cautiousness, they entail, not only upon their 
mmediate workmen, bnt upon their families and the hoat of 

. other people dependent upon their small custom f@r a means 
of existence. It is for this reason, above all otherl!, that we 
advocate the keeping open of every industrial establishment 
while its bare expenses can be met, no matter if not a cent 
of profit be made, or even if some loss' accrue. Better far 
that the rich should sacrifice a portion of their wealth than 
that the poor should be left destitute or' driven to· pau­
perism. 

Another lesson, and a fruitful one, is to be gleaned from 
the pending crisis, which the workmen would do well to take 
to heart. It is the utter futility and hollowness of strikes, 
aDd notably thp.t of a year ago, when regarded in connection 
with the present aspect of affairs. It is strange that hardly 
twelve months should elapse before the very. condition to 
which a number of wrongheaded men strove. to reduce the 
employers, through coercion and an unjust exercise of 
power over the ignorant, should be brought.home to their 
own doors .. The defeat of the great movement of 1872·was 
complete enough, but it has been reserved for the pal!l.ic of 
1873 to give it double effect and to render its teachings 
indelibly impressed. 

As to the means of alleviating the condition of those who, 
it now appears, are to be so sadly reduced during the coming 
WInter, some organized plan will undoubtedly become neces­
sary. A contemporary suggests the divi�ion of: large cities 
into districts, and the appointment of suitaqle committees to 
visit the houses in each,.in order to solicit contributions to a 
general fund. Our opinion is that now is the tim� for the 
trades' unions to assert themselves, and to prove that they 
are unworthy of the odium under which they now labor. 
SeveJal. of these organizations. during the great 'strike 

boasted freely of their reserve capital and of the assistance 
to be gained from kindred societies in Europe. Now let the 
International and the British associations, which send such 
earnest emissaries here, come forward and render that aid 
which they have so freely promise;!. If the trade associa­
tions will join forCes, and labor, not merely in the interest of 
their own members btlt of all working men, they will do 
more towards elevating the condition of the laboring classes 
than they could accomplish by any number of successful 
strikes. 

------------4.�' .·� .•• __ ---------__ 
THE PROGRESS OF THE HELL GATE EXCAVATIONS. 

General Newton, of the United States engineers, the offi­
cer in charge of the government w(;rks at Hell Gate, has re­
cently submitted his annual report of progress made in that 
important undertaking. The various tunnels and galleries 
now aggregate in length 5,884 feet, of which 2,731 feet eon­
stitutes the advance of the past year. The total amount of 
stone removed during this period is 9,554 cubic yards, of 
which 7,619 yards were extracted by the Burleigh drill, 185 
by the Diamond, and the balance by hand work. About ten 
linear feet of holes have been made in each cubic yard of 
rock; and to explode this large number of blasts, 11,808 
pounds of nitro-glycerin, 1,218 pounds of giant powder, and 
3,445 pounds of black powder have been employed. In ham­
mer work, 9'03 feet of hole and 0 9 pounds of nitro-glycerin 
correspond to one cubic yard of rock blasted. 

'I'he report speaks very favorably of the operation of the 
Burleigh drill, �ach machine, it is stated, having- made for 
the year an average of 25 feet per ehlft of eight hours. The 
loss of steel by abrasion and drilling is estimated at 0'5!1-
ounces per linear foot, a calculation which of course mU13t be 
confined to rock of similar nature to that at Hallett's Pobt. 
The balance of the report refers more particularly to the 
operations of the steam drilling scow dur1ng the year 1872, 
reference to which has already been made in these columns. 
T::ere is the usual complaint of delay and increased cost of 
operations, owing to the lack of necessary funds. It i� 
strangA. that Congress is so apathetic in this regard. The 
importance of securing a free channel from Long Island 
Sound to the East River has been so frequently and so forci. 
bly urged, and so much money has already been expended 
in fruitlessly endeavoring to secure the same, that there can 
be no reason for withholding the means of completing a 
work regarding the ultimate success of which no doubt can 
be entertained. Delay, as General Newton has so often 
pointed out, only increases expenses, and besides indefinitely 
defers the hdvantages to be gained by both city and country. 
We were told ,during last winter that at that period a sum in 
the neighborhood of five or six hundred thousand dollars 
would be sufficient for all purposes. It seems to us that 
both our city and state authorities should, during the coming 
session of Cbngress, ebpecially interest themselves iu this 
matter, and, by the exercise of their powerful influence, en­
sure the appropriation of the balance now needed to. effect 
the speedy completion of ope�ations. 

... -.. 

A RECENT IMPROVEMENT IN GAS M·AXING. 

On another pag-e of thie issue willbe fourd an illustrated 
description o.j-an improv;ed plan of gas manufacture, which 
has recently. been put in practice at tl,Ie works of the Citizens' 
GltS Company in Brooklyn, N. Y. It is a matter ·of general 
information that the·' forcing of jets of superheated· steam 
through anthracite coal, over heated metal,or through a fur­
nhce fire,is not a new idea,nor is it our intention in the pres­
ent instan.ce so to infer. Some sixty patents or more have 
been granted for" water gas " and kindre4 processes, dating 
as far bltck as 1823. The system in general has found many 
opponents, notably, among otber�, the late Dr. Torrey: 
while Professor Wurtz, in published reports on the subject, 
has pobted out that it is impossible to conver� the steam 
entirely into hydrogen and carbonic .oxide. Some of the 
steam, he considers, is not decomposed, and, passing into the 
coal retorts, operates injuriously, probably by oxidizing the 
olefiant gas, In conclusion, the BAme author remarks that 
the greatest of practical objections is "the uncertainty of 
the quality of the product." 

Without entering further into the details of the subject or 
inviting discussion of the vexed question in the present con· 
nection, we fubmit simply a statement of facts as laid before 
us through the courtesy of the P,resident of the above named 
company, W. P. Libby, Esq. Whether gas experts may or 
may not hold that the operation and apparatus we have de­
scribed are economical, remunerative, or of any advantage 
whatever, is not the point upon which we wish to dwell. 
The books of the company, we are told, indicate no incon­
siderable saving, while the aspect of the works, the tbsence 
of the usual complement of hands, the diminished requir­
ment of coal, and fin'l.lly the satisfaction expressed by the 
official I! employing this threefold process, add still further 
testimony in corroboration of its appareut value ana utility. 

------------�.�, .. � .. --------------
POSTAL SCIENCE, 

It seems to 'Us that the postal regulations now in force are 
singnlarly inconvenient, not to say unjust, as regards pub­
lishers, who, in the ordinary course of their business, find it 
necessary to transmit large quantit.ies of printed matter 
through the mails. We have already called attentiou to the 
fact that we ate now preparing a special edition of sixty 
.thousan� copies tlf the SCiENTIFIC AMERICAN, numbers of 
: which will bemaile4, to persons in every city, town and vil­
lage in the United States. As the recipients of these papers 
�will in all castll! be non subscribers, the postage thereon 
must be paid irtlrlamps previous to mailing ; so that, at the 
rate of· two cents per copy, the aggregat� expenditure for 
·this item alone will reach th" sum. of twelve hundred :iollars. 
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Now sixty thousand papers would supply 1,154 subscribers 
with one copy each per week for one year. But each person, 
paying at his own post office, would be charged only five 
cents per quarter postage, or twenty cents for the entire 
period. Consequently, the 1,154 people would together 
aggregate the sum of about $231, or a very little over one 
sixth of the amount which we pay in advance in order to 
send all thIJ numbers at once. If, as it is urged, the low rate 
of postage to subscribers has for its only end the facilitating 
of the dissemination of news and useful knowledge, then 
why is it not equally fair to further the same obJect by giv­
ing- those who produce the means of imparting such infor­
mation similar advantages? Why should we, in tbe present 
instance, be required to hand out one dollar and four cents 
for sending fifty-two copies of our special edition at once, 
when if we forward the same number of issues of our regu­
lar publication, weekly for a year, our subscriber would be 
taxed only twenty cents? 

Again, is it not possible to simplify the mode of sending 
such masses of mat'er, to the interest of both government 
!lnd publishers? We are now obliged to purchase sixty 
thousand stamps-three hundred sheets-and go to the labor 
of pasting them on the wrappers, after which each stamp of 
conrse has to be cancelled in its passage through the mails. 
It seems that it would be a much easier proceeding fur the 
Post Office to detail one employee to weigh the entire issue, 
note the result, and thence calculate the charge at regular 
rates. 'I'his sum determined, we could pay it at once, the 
paper3 would be despatched, and the proof of prepayment 
might simply be a hand print of "New York-paid," or 
something of similar kind, applied by the sreme people and 
in the same manner as they would obliterate the ordinary 
postage stamp. The government would thus gain the cost 
of manufacturin� the sixty thousand two cl'nt stamps, while 
we should be spared the trouble of affixing them. 

In England, the sender is not obliged to stam]: his matter 
if the postage thereon equals or flxceeds one pound sterling. 
If, for example, he has two hundred and forty letters to tor­
ward, at the rate of a penny each, the office weighs them and 
receives the cash, stamping them paid in the manner above 
noted. Or, in other cases, if it be so desired, the pest office 
will emboss stamps upon wrappers or envelopes of any size, 
upon any variety of white paper, without any charge other 
than the face value of the imprint. These plans might w .. l1 
be put in practice here, and it seems might prove of no small 
convenience. For the English newspapers even a better ar­
rangement is in existence. Formerly there was a revenue 
tax on every journal, which covere� its transmission, free 
through the mail, for any number of times up to a certain 
date from that of its puhlication. London papers were sent 
from the publishing offices to those of the Internal Revenue, 
at Somerset House, where the proper stamps were affixed ; 
after which no further payments were rtquired. Now, how­
ever, the income goes directly to the post office ; but instead 
of obliging journals, likA the London Times, for instance, the 
circulation of which outside of the capital ie very large, to 
buy and attach innumerable penny stamps, an electrotype of 
the government imprint is locked up and struck off in the 
regular forms of the paper. An official is stationed in the 
press room to count the shet'ts printed, and the proprietors 
pay the tax called for by his report. 

The efforts toward postal reform, which have been for so 
long advocated by both press and people, were well inaug­
urated by our last Congress in the abolition of the franking 
abuse, the est,ablishment of charges upon exchange newspa­
pers, and the authorization of the postal cards, It remains 
for the coming legislature to continue the 'Work by reducing 
the postage on all letters, sent within the United States, to 
the uniform rate of one cent ; while, at the same lime, we 
trust lhat the discrepancieR which we have pointed out in 
relation to newspapAr charges may be fairly adjusted. 'The 
question of increasing the facilities for transmission, by 
means similar to those referred to above, is within the author­
ity of the Poet Office Department, and merits its careful con­
sideration. 

•••• • 
ON TR'E MOLECULA.R OHANGEB PRODUOED BY 

VARIATIONS OF TEMPERATURE. 

Professor R. H Thurston, of the Stevens Institute, has 
pr8pared a very interesting paper on this subject, in which 
is pre�ented, in brie: form, a history of the various practical 
experiments and the conclusions reached by different obst'rv­
ers on the above subject. He states that the most complete 
investigation ever made, particularly to determine the effect 
of changes of temperature in modifying the physical proper­
ties of iron and steel, was that of Knut Styffe, the director 
of the Royal Techn./logical Institute at Stockholm, Sweden, 
and supplemented by the experiments of Christer P. Sand­

berg, who translated the report of Styffe into English. 
The work of the first named engineer was done at the in­

stance of a committee appointed by the King of Sweden. It 
was commenced by Professor Angstrom, continued by Herr 
R. Thalen, of the University of Upsala, and by Engineer K. 

Cronstrand, and it was finally concluded, with the assistance 

of Cronstrand and Lindell, by Styife, who wrote out the re­

sults of the whole investigation and made the report public. 

These labors were begun in 1863, and extended over seve-

ral years. 
.-

The conclusions of Styffe were: 
"(1). That the absolute strength of iron and steel is not 

diminished by cold, but that, even at the lowest temperature 

which ever occurs in Sweden, it is at least as great asat or­

dinary temperature (abnut 600 Fah.)." 
"(2). That, at temperatures between 2120 and 3920 Fah. , 

the absolute strength of steel is nearly the same as at ordi­

nary temperature; but in soft iron, is always greater." 
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"(3). That neither in steel nor in iron is the extensibility 
less in severe cold than at ordinary temperature, but that, 
from 2660 to 3200 Fah. , it is generally diminished, not to any 
great extent in steel, but considerably in iron." 

"(4). That the limit of elasticity, in both steel and iron, 
lies higher in severe cold; but that at about 2840 Fah., it is 
lower, at least in iron, than at ordinary temperatures." 

"(5). That the modulus of ela�ticity in both steel and iron 
is increased on reduction of temperature, and diminished 
on elevation of temperature; but that these variations never 
exceed 0·05 pt"r cent for a change of temperature of 1.80 Fah 
and, therefore, that such variations, at least for ordinary· 
purposes, are of no special importance." 

The experimenter gives it as his opinion that the cause of 
the frequent breakage of rails in cold weather, and of arti­
cles made of iron and steel, is unequal expansion and con­
tra.:tion and the rigidity of supports, where, as is the case 
with rails, frost may very greatly affect them. 

Sandberg's conclusions, from 20 experiment�, are thus 
given: 

"(1). That, for such iron as is usually employed for rails 
in the three principal rail-maKing countries (Wales, France, 
and Belgium), the breaking strain, as tested by sudden blows 
or shocks, is considerably influenced by cold; such iron ex­
hibiting, at 10° Fah. , only from one third to one fourth of 
the strength which it possesses at 84' Fah." 

"(2). That the ductility and flexibility of such iron is also 
much affected by cold: rails broken at 100 Fah., showing, on 
an average, a permanent deflection of less than one inch, 
while the other halves of the same rails, broken at 840 Fah., 
showed a set of more than four inches before fracture." 

"(3). That, at summer heat, the strength of the Ab8rdare 
rails was 20 per cent greater than that of the Creusot rails; 
but that, in winter, the latter were 20 per cent stronger than 
the former." 

Sandberg suggests that this considerable decrease of tough­
ness at low temperatures may be due to the" cold -shortness" 
produced by the presenoo of phosphorus. Our knowledge on 
this point must remain imperfect until similar experiments 
have been made with iron free from phosphorus. 

The practical result of the whole investigation is that iron 
and copper, and probably other m1ltals, do not lose their 
power of sUfltaining " dead" loads at low temperatures, but 
that they do lose, to a very serious extent, their power of 
sustaining shocks or resisting sharp blowR; and that the fac­
tor of safety in structures need not be ill creased in the fo=­
er case, where exposure to severe cold is apprehended; but 
that machinery, rails, and other constructions which are 
Lv .·"�lst shocks, should have large factors of safety and 
should be most carefully protected, if possible, from extremes 
of temperature. 

••••• 
MEDICAL SCIENCE IN COURT. 

Nearly two years ago James Fisk, a managing director of 
the Erie railway and a prominent man in various steamboat 
and other enterplises, well known, doubtless, by fame to 
many of our readers, was shot by the hand of an assassin. 
The scene of the tragedy was at the Grand Central Hotel, on 
Broadway, in this city. Fisk had just entered the premises, 
and was in the. act of ascending the stairway of the ladies' 
entrance, when J1e was shot by a person standing on the 
landing above. The ball entered his abdomen just above 
the navel and passed obliquely downward through the intes­
tines, lodging in the muscles of ·the thigh. Another ball 
made flesh wounds in the arm. The assassin was Edward S. 
Stokes, wbo was almost immediately arrested and lodged in 
jail, while the wounded man at once received medical at­
tendance in the hotel, where, after lingering until the follow­
ing day, he died. 

Stokes bas had three trials. On the firat, the jury failed 
to agree. On the �econd, he was found guilty and sentenced 
to death. But the Court of Appeals, in consequence of cer­
tain informalities in the proceedings, ordered a new trial. 
This third trial has jQ.st been finished, resulting in tie find­
ing of the prisoner guilty of manslaughter in the third de­
gree. The highest punishment of the law, four years in the 
State prison, was immediately pronounced, and thus has 
termln'ated one of the most remarkable cases in criminal 
jurisprudence. 

To the superficial observ()r, the result of the trial seems 
strange enough. Here was a man ruthlessly shot down in 
broad daylight, and the shooting clearly brought home to 
the accused; yet he escapes with a comparatively slight pun­
ishment. It is even stated, on good authority, that nine of 
the jurors were in f;;tvor of an absolute acquittal, and con­
sented, with great reluctance, to the verdict given. The 
questions naturally arise: What basis had these jurors for such 
a verdict, and why, if Stokes shot Fisk, was he not found 
gnilty of murder? 

The defences were: 1. That Fisk had threatened to shoot 
Stokes, that on this meeting he drew his pistol, when Stokes 
discharged his revolver in s�lf defence. 2. That the pre­
vious threats of Fisk had affected the mind of Stokes, and 
that at the moment of the. shooting he was insane. 3. That 
Stokes did not shoot with intent to kill . 4. That the death 
of Fisk did not result from the shooting, but from poisoning 
l:Iy malpractice of the doctors after the shooting. It is to 
the evidence pertaining to thi6 last theory of the defence 
that we wish to direct attention, for it involves the testimo­
ny of some of our most distinguished physiCians, acting in 
the capacity of scientific experts. 

From this evidence, it appears that Fisk was attended by 
seven doctors and surgeons, all prominent men in this commu. 
nity, namely, Drs. Carnochan, TripIer, Steele, White, Sayre, 
Fisher and Wood. In the multitude of counsel, there is 
�e�ally supposed to be wisdom; but it seems to have 

cf titutifit �tUmtatt. 
proved otherwise in this case. Dr. TripIer began operations 
by deeply probing the distressing wound, an injudicious 
proceeding, according to some of the medical experts. Sub­
sequently Dr. Fisher, Dr. Wood and Dr. White each used 
the probe. Several glasses of brandy and water were ad­
ministered, also chloroform and morphine. The latter was 
administered by the mouth, and by llubcutaneous injection, 
six times within four hours. 

Dr. Wood testified that he told Drs. Fisher and TripIer, 
who were the choice of Mr. Fisk as attendants, that they had 
two lives on their hands, Fisk's and Stokes', and must ad­
minister the opium with their fingers on the pulse and watch 
carefully the condition of Fisk's pupil and of his intelligence. 
He ascribed Fisk's death ta shock, but admitted that the la­
ter symptoms, such as stertorous breathmg, were symptoms 
of opium poisoning. He had heard of many cases of recov­
ery from sedous wounds in the intestines; he had seen, in 
cases of hernia, a portion of the intestines slough away and 
the patient recover; he did not, in the light of authenticated 
cases, consider Fisk's wound necessarily fatal. 

Dr. John M. Carnochan, the distinguished surgeon, reached 
Fisk's bedside some seven or eight hours after the shooting. 
He did not think, when he saw Mr. Fisk, that he· exhibited 
the symptoms of shock; he had reacted; he thought the giv­
ing of two and a half grains of morphia-thirty drops-hypo­
dermically was a most danger,ms way of using opium; it 
was, he believed, at. least the cause of his premature death, 
that is, that it hastened his death. He thought Fisk could 
not intelligently have made his will, if he was laboring under 
shock. He related cases, that he had known, of penetration 
of the bowels which had not proved fatal. On cross exam­
ination, Dr. Carnochan said that he found Fisk, when he 
reached him, in an unnaturally somnolent condition; the 
wound did not kill him, the morphia did: there was a 
possibility that the wound had something to do with it, 
but he had none of the usual symptoms immediately 
following injury from a gunshot wound; there was 
nothing to indicate that he was suffering in any manner 
from the wound; it was a very dangerous wound, but not 
necessarily a fatal one. Q. You would expect him to get 
well? A. Of course I would. 

Dr. Gurdon Buck testified that the wound was alone suffi­
cient to account for death, and that the use of opium he 
regarded as a'proper treatment; but some of the symptoms 
agrged with those 01 opium poisoning. 

Dr. A. B. Crosby testified that he would consider such a 
wound fatal. 

Dr. Thompson, professor at the university, explained that 
death from sllOek arose from enfeeblement of the heart, 
while death from narcotism arose from coma or from the 
head. Probing, in abdominal wounds, while the shock 
lasted, he thought should rarely be resorted to. Chloroform 
was contra-indicated by sheck. -It should not be used while 
shock lasted. He thought he had seen death result from the 
administering of twenty drops of chloroform. He described 
at length the symptoms of opium poisoning, which ends in 
coma, and declared that, in death by shock, though there 
might be insensibility, that was different from coma. Snor­
ing was utterly inconsistent with shock. Deep breathing 
was the clear mark of recovery from shock. He declared 
that the symptoms described indicated tha: !.Ir. Fisk had re­
covered from shock. He thought the length of time exclud­
ed entirely the idea of death from peritonitis, and the only 
conclusion was that he died from an overdose of morphia. 

Dr. Macready was examined as an expert on the effect of 
the wound, and the effect of the morphia administered. He 
was inclined to think, from their describing the doses by 
drops, that one half mere had been given than was supposed, 
as ten drops would be fifteen minims. The administering of 
morphia hypodermically nearly doubled its power. He was 
strongly of opinion, from the description of the 'case, that 
Fisk did not die from shock or peritonHis. There was not 
enough peritonitiB to produce death, and the development of 
the symptoms were not those of shock. The symptoms were 
thoee of inflammation of the brain or urffimic or narcotic 
poisoning. There being no disease of the brain or kidneys, 
he ascribed the death to an excess of. narcotics. 

Dr. Marsh, deputy coroner, testified that he made the P08t 
mortem examination. In his opinion the death of Fisk was 
due to shock and peritonitis. But the latter was not suffi­
cient of itself to have caused death. As to narcotism, he did 
not make any examination. Subcutaneously administered, 
one twenty-third part of a grain of morphia had been fatal. 
Taken in the stomach, two grains had been fatal. As to 
wounds inthe abdomen, in the Crimean war ten per cent of 
those wounded had recovered; in the recent· rebellion war, 
twenty-five per cent had recovered. 

Judge Davis, in submittmgthe case to the jury, made an 
elaborate and excellent charge. HB- solemnly warned them 
against allowing themselves to be influenced by any _feelings 
of prejudice either for or against the prisoner. They must 
be wholly governed by the evidence before them. In refer­
ence to that branch of the defence here under consideration, 
the Judge was very clear and explicit. "If morphine, im­
properly administered, either alii to the manner or as to the 
quantity, caused the death of James Fisk, Jr., on the 7th of 
January, 1872, not as an accelerating cause, but an independ­
ent cause, being in itself the sole agent producing death at 
that time, then the prisoner is not chargeable witll. the death, 
because another and an independent agent produced that re­
sult, in which his act-the wound he caused-did not occur. 
* * I charge you, as the law on this subject, that if you 
come to the conclusion that the medicines administered were 
the sole cause of death, and at the same time that the pris­
oner intended to kill, that he fired the fatal shot with intent 
to kill, and inflicted a wound with that deaign, then it is your 

duty to convict him of an attempt to commit murder in the 
first degree." In view of this charge, and the medicai. evi­
dence, it would seem as if the jury had reason for giving 
the verdict they did, independent of the other points of the 
defence, which were well sustained. 

------------�.� .. �, .. ------------
THE GOVERNMENT BOILER TESTS. 

We have already announced the appropriation by the Gov­
ernment of $100,000 to be expended in an extensive and ex­
haustive series of boiler trials at Sandy Hook and at Pitts­
burgh. Although it was intended to conduct these tests dur­
ing the past months of September and October, it has been 
found that the extent of the necessary preparation has 
caused an unavoidable delay, existing up to the present time. 
Now, however, it seems that the experiments will be begun 
at once, and some 20 workmen are engaged at Sandy Hook 
setting up the ten boilers to be emp10yed. The latter are of 
the best material and construction, and will be placed in the 
posHion in which they are usually located upon steamers. 
The bomb proof shelter is to be built at a distance of 360 

feet from the boilers. Suitable pyrometers, thermometers, 
and other necessary instruments will be supplied, and self­
regulating gages are to be buried in the earth near the boil­
ers. 

The Government Commission eonsists of the follOWing 
gentlemen: Supervising Inspector Addison Low and C. W. 
Copeland, of New York, J. H. Robinson, of Boston., Super­
vising Inspector John Menshaw, of Baltimore, J. V. Holmes, 
of Ohio, Benjamin Crawford and Supervising InspectGr John 
S. Devinney, of Pittsburgh. The experiments will be wain­
ly to determine the truth or fallacy of the various theories • 
as to the causes .and conditions of boiler explosions, which 
theories are briefly: 

First: Explosions caused by the gradual increase of steam 
pressure . 

Second: Those caused by low water and overheating of the 
plates of the boiler; 

Third: Those caused by deposit of sediment, or incrusta­
tion on the inner surface exposed to the fire. 

Fourth: Those caused by the generation of explosive gases 
within the boiler. 

Fifth: Those Cltused by electrical action. 
Sixth: Those caused by the percussive action of the water 

in case of rupture of boiler in the steam chamber-Clark & 
Colburn theory. 

Slilventh: Those caused by the water being deprived' of its 
air. 

Eighth: Those caused by the spheroidal condition of the 
water. . 

Ninth Those caused by the repulsion of the water from 
the fire surface or plates. 

. 

The Sandy Hook trials will extend ever several days, and 
the results will be duly noted on these columns. The Pitts­
burgh tests will begin on November 12; and on their comple­
tion the Commission will return to Sandy Hook, with a view 
of experimenting up on various safety valves. 

------------... �I ... ' •• _________ _ 
SCIENTIFIC AND PRACTICAL INFORMATION. 

B;E'IRITUALIBM NOT PATENTABLE. 

Spiritualism: fails to meet with official recognition in the 
Patent Office of the United States. " Psychic stand" was 
the name of the device on which a Massachusetts inventor 
wanted a pateI!,t, because, as he stated, it would spell out 
words and sentences knOWJl as spiritual communications 
" through an alphabet not only invisible to the operator, but 
the very location of which he cannot know." "Moreover," 
he added, "the mode of its operation precludes all possibil­
ity of trick or imposture." The obdurate examiner, how­
ever, not only refused to perceive the peculiar merits of this 
useful invention, but gave, as an opinion, that spiritual man­
ifestations are" largely mixed with ignorance, deception, 
and fraud." The Office, it iii stated, offered to issue letters pat­
ent on the contrivance as a game table, thereby adding insult 
to injury on the exasperated inventor, who, shaking the dust 
of the capital from his feet, deplI.rted in a state of indigna­
tion bordering on absolute ferocity. The alleged offer of the 
Patent Office to issue the patent for a game table seems to us 
quite improbable. 

THAT EASTERLY OURRENT. 

An attempt was recently made at San Francisco to find the 
easterly current, and by its aid to reacn. New York by bal 
loon in a few hours' time. The machine. took a fine start, 
having on board three passengers, who, instead of find;ng 
the breeze they wanted, struck a westerly current and came 
down in the Pacific ocean, happily near the shore. The bal­
loonists were received by boats and had a narrow escape. 

Donaldson made another ascension a few days ago from 
Newark, N. J. He found the easterlY current, which took 
him over the cities of New York and Brooklyn, landing him 
near Roslyn, L. I. In attempting to reach the earth, the car 
was swept 'Violently against a stone wall, and the aeronaut 
was considerably bruised. 

PETROLEUM IN BURMAH. 

According to the report of Captain Storer, agent for the 
British Government, there are at present about 150 wells 
worked at Yegnangyoung, which yield 62,500 barrels of oil 
a year. At Pagan there are about 50 wells. The oil from 
these wells is obtained in a more liquid atate, and more re­
sembles naphtha. It is of a brackish nature, and is better 
suited for lighting purposes than the Yegnangyoung oil. 

------------.. � .. �, .. -------------
THE back page of the special edition of this paper, to be 

published about November 15, has been all taken by adver­
tisers; a few more advertisements will be received for the 
inside pages anI! Business and Personal column. For terms, 
s ee inside. Order immediately. 
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AMERICAN LIGHTHOUSES. 
La"t year thp. LighthoQse Board of the U oited States had 

und er cbarge 179 � 3a and lake coast lights, 394 river and har· 
bo r l ights, 22 lightdhips, and 33 fog �igoals operated by 
steam or l1':)t air engines, besides large numbers of unlighted 
beacom aod buoys. Naturall y the great diversity o f  the 
cond!tiooA u�der which the American lighthouses have to 
be erected , and the fact that the great extent of coast has 
necessitated tbe d i. 
vision of the work 
of B u pe r i n t endence 
in to thi rteen dis­
tricts, € a �h with its 
own engineer, have 
1. d to cnnddna hIe 
variety of deEign, 
aod we ill ustrate 
hE'rewith two of the 
lightl>ouses 1 a t e  1 y 
erected by the Board, 
tbe first engraving 
showing t.he Race 
Rock I gl:.tho uAP, and 
the Stcond engrav­
ing that at T,Limble 
Shoal ,  ut Hampton 
Roads, Va. 

,citutific �mtdcan. · 
name given to M. insect , exactly resembling the fermer but 
hard ly one third its size. The aquacero remains out and 
sho ws its phosphorescen t light d Llring the entir e night. The 
brightest radiance of the cocuyo is found in the ventral re· 
gion ; and it appears at its great��t �plen dor when the insect 
flies or is d ipped in water. AlthouJh completely inoffel>.sive 
to man, the cocnyo is of q'larrels@me disposition, since it at· 
tacks its fellows in a terrible m anner: especially when a 
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portion. Whenever one of these dorsal or ventral organs is 
uncovered, its moist and brilliant surface darkens in color, 
and slow irregular mo vements, 

'
due to the contraction of 

tne striated muscular bunches ;vhich are inserted in the 
lower face, superven e. Section s  of \he differen t  qrgans show 
that they are lenticular in form, about one third 'as thick as 
broad, and are contain�d in a deep adipose f'nvelope. The 
latter is entirely formed of v�ry large cell llles, containing 

numerons fatty glo. 
buIes, as in the adi· 
pose tiEsu e , of in. 
sects j and it has very 
many healthy vessels 
in cQmparison to the 
rest of its ftructure . 
T he tissue prop"r (SA. 
mi.transparent and 
dam p, forming the 
central portion) is 
the m ost volumi· 
nous. It is composed 
of cell ull's which do 
not differ semibly 
from those which 
constitute the lumi. 
nous orguns of the 
lampyr(JJ. These cel· 
lules are closely con .. 
tiguous to each oth· 
er jun d  between their 
adjacent faces, are 
found only wind 
pipes an d nerve 
tulJes ,  with the �x­
ception of which the 
mass of the tissue 
thus comtituted may 
be subdivided into 
lobes and lobulp.s. 

The R(l.ce Rock 
lighthonsp. at the 
ea,tern entrance to 
Long Island Sound, 
is one belong ing to 
the tMrd district, of 
which Colonel I. C. 
Woodruff is engi­
neer. The , general 
de�ign of the struc· 
t ure is shown by the 
engraving, and we 
need mHely add here 
tlw.t the found ation 
con,ists of about ten 
tbou�and tuns of 
riprap stonep, weigh. 
ing from three to 
five· tuns each. The 

LIGHTHOUSE AT RACE ROCK-EASTERN ENTRANCE TO LONG ISLAND SOUND. 

foundation was completed in November, 1u71. 
The Thimble Shoal lighthouse is in the fifth district, of 

wllich the engineer is Major Peter C. Hains. This light has 
been erected to ta'o ' le , �i G of t.he Willoughby S ::.-it l ight 
ship, and it i� �ituat€ d on the shoalest point at the entrance 
to Ham pton Roads. A start was made with this lighthouse 
in May . 1872. and ou the 10th of June of that year the plat. 
form, which the screwing of the piles into the shoal was car, 
ried on , was completed. The shoal proved to be very hard, 
con&ibting of fint" 

Brown and Linnreus 
have already pointed 
out that the lumi· 
nous productIon of 
the pyrcp!toru8 is  
governed uy its will. 
The light appears 

number are confined together. The claw
's 'form its offensive first at the center of the organ and then extend s  ov�r its 

arm, with which it often penetrates the neck of its 'adversary whole surface. becoming morJ) brilliant and greenish as its 
so completely as to separate the thol'ax from the body. It fre· area enlarges. It is well known that, during repose and 
quently loses its weapons by tbe operation, M. de Dos Her. outside of all nervou s  influence, the electrogeneous appara. 
man03 mentions instances where the insect has nevertheless tUB of fishes passes to a state of electric ten8ion mere and 
continued to exist for some month s afterward. ' The mutila· more pronounced, from which the fishes free themEelves sud. 
tion of the members doubtless has tens death, the approach of denly when they �o desire or when under the experimental 
which C:lll be fore told by tho ' dllrken ing of the eyes which . influence of such and such physico. chemical action.  Now in 
when the c ueayo is in a state of health, are of a, yellowish the present case, consider the investigators, the probabilities 

compact sand , but by 
the 1 st of August, 
1872, the la,t pile 
was plan ted. The 
l l!;'ht i s  of the  fourth 
oraer, and  the gen· 
Hlil de.ign of the 
�truct nre is very 
neat. 

We may add, s!lYs 
E n g i  It e e r i  n g, to 
�hich j o " rnal we 
arG) indebted for the 
illustrations,  that the 
chairman of the En· 
gineering Committee 
of  the United States 
Lighthouse Board is 
Grneral Barnord , and 
the enp:ineer secreta. 
ry, Major George H. 
Elliot. 

The Cocuyo. 

are that the phospho. 
rescent tissue produ. 
ces little by little a sub· 
stance which accumu· 
lates slowly in the pro. 
ducing cells  them. 
sel ves independently 
of all nervous influ· 
ence, by operations of 
the same order hS those 
of various secretions, 
and that the only act 
by which the dis· 
charge takes place is 
voluntary. The prin­
ciple which rendf'rs 
lUlilinous d uring sev­
eral minutes the snb· 
stance of broken cel· 
lules acts like noctilu. 
cine,  II- nitrous coagu· 
lable phosphores�ent 
principle obtained by 
Phipson from the lu. 
minous mucus of eel'· 
tain scolopendrre, fish· 
es, etc. It is a natural 
principle of little sta. 
bili ty, of which the 
chemical and mole· 
cular segregat ions take 
place as scon as it tJe­
comes free, and which 
manifests itself by a 
production of light 
alon e, without h eat 

M. dll Dos Her· 
manos has recl)ntly 
succeeded, uf [er con· 
siderable trouble, in 
transporting from 
C uba to Fra nce some ' 
fifteen hundred liv· 
ing cocuyos. These 
in8Bcts he has sub· 
m itted t'> the French 
Academ y  of Science�, 
for <li�section and 
general examination. 

LIGHTHOUS:E AT ' THE THIMBLE , SHOAL, ' HAMPTON ROADS, VA. and in a manner simi· 

, lar to that caused by 
The co cuyo appears in Cuba ·generally toward the end of white. MM. Robin and Laboulbene have taken up these 

April, after the first rains, and aboundd in wooded places interesting insects as subjects of investigation, and we find 
aud cane fi<lds. It emerges at twilight, but its nocturnal , their report in full in a recent issue of Les Mondea.' SeveI'al 
pr.)menad e  1a,t8 barely over two or three hours. In hoJlows cacuyos have been diss . cted , and it is stated that, 'independ. 
o f  treeS . under masses of shrubs, among the young 'portions ently of the two phosphoreecent organs (which' are very a". 
of cane plantations, it finds bvoritt> places of concealment, parent in the form o f  oval shaped dusky yellow colored 
feeding lIpon tender leaves, the Roft Bubstances found in old spots, situat;d one on each side of the dorsal face, behind 
trllnks of trees, and analogous materia ls . , It,  appearil that the corselet), there exists a third , different from the others. 
dam pness is a condition essential to the in sect' s existence. The latt er appears to be a large plate, of a yellowish white 

At about the end of July, the cocuyo disappear$ j but in · tinge, placQd on the ventral lace of the body, between the 
sects may be kept imprisoned in baskets or 'cages, if care: t horax and abdoJmtlll. The insect exposes and render it lu. 
fully gU�J ded and nourished, until September or October. m'nous at will, especially when the elytroo and wings are 
The cocuyo should not pe confounded witb. th'!l aquacero, 8. epread and the abdomen a littllil turned toward the dorsal 

the accidental decomposition, putrid or not, of d ifferent kinds 
of tissue, m ucus, sugars, etc. 

The abundance of :lirates in the eubstanee of the , cel· 
lules where the disengai�ement of light takes place, it is be· 
Heved, indicates that uric acid is one of the crystalizable 
components resulting from the photogeniC decomposition of 
the above mentioned coagulable substance, since it is grad. 
ually eliminated , like the crystaline principles of similar dis· 
assimilations. 

------......... . .... .. ------
In St. Andrew's church, Dublin, an excessive reverbera· 

tion of sound has been checked by stretching wires acroslt 
the 9uilding. 
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A NEW IMPROVEMENT IN GAS MANUFACtURE. I hydrocarbon vapors which otherwise would be lost ; third \er holes in t heir upper surfaces, communicating with other 

There are few subjects of public importance
. 

which are and last, naphtha gas, or any of the petroleum products, apertures which, when several tiles are laid side by side, 
jnst at present eng-aging a greater share of the attention of which may be made of almost any richness that it is possi- form two longitudinal passages through them. Thus 01'­

scientific men than the economic .. l production of illuminating ble to burn, is led into thi s  mixture, insufficien� proportion ranged, thlee retorts are placed in each bench , in the usnal 
gas. The English technical journals-owing in no small moa- to produce the requi'site degree of illuminating power. In manner, and, when in use, are filled wi th anthracite coal. 
sure t@ the recent coal famine, coupled with the knowledge of other words, coal gives coke for fuel to run the works, and Once in a day, tho coal is raked back, ana about a bushel of 
the fact that, of the hnndred million s of tuns yearly drawn common gas ; hydrogen takes up the carbon vapors, and anthracite is thrown in ; and once in each week the retorts 
from the mines of the kingdom, fourteen are refilled. 
per cent of the aggregate amount is used ' FIG. 1 .  From an ordinary cylindrical boiler, steam 
for lighting :purposes, and hence rendered is led to a superheater, and thence to the 
unavailable for industrial or domestic  vertical pipe, marked A in our larg e engrav-

employment-have, of late, been filled ing (Fig. 4). Following its course for the 
with referen ces to the manufacture of gas retort on the rigbt, the steam e scap e s  from 
from petroleum products, resinous sub- tube, A, into t wo pipes which lead to the 
stances, and from coal by improved and dryers, the ends of which are represente<i at 
less expensive systems. B. Near the j un ction of the pipes with 

In our own columns we have already 0 tube, A, are placed suitable val vp,s to rpgu-
presented our views, as well as tbose of late tbe supply. The dryers, B, are made 
many valaed correspondents, regard;ng double ; that is, the steam enters an imide 
the advantages to be derived from tbe metal tube, by wbich it is cJlrI ied back fh'e 
generai adoption, in this country, of pro- feet into the bench, and then passes to and 
cesses for tbe utilization of other mate- through an inclosing metal tube, bllck to its 
rials than coal for the purpose noted. Sev- starLing point,  This is intmded to prevent 
eral valuable systems have been patented ; any wet steam from reacbing tbe clay s uo. 
and notably some for the use of petroleum perheaters or retorts in the bench ; and , 
and other hydrocarbon oils are in actual finally, the stGam passes out by t wo up ward-
employment. Of the relative merits of ly leading pipps,  which terminate each j ust 

the different plans, or as to the estimation above a rp,tort, at C, At the latter point, 
iu which they are held by those using each pipe connects with a short t ube wh i ch 
them, it is not O'll' intention bere to speak. joins it wIth clay superheaters placed j UBt 
Suffi,�e it  that, considering any or all in above the retorts, 80 that the steam, enter-

comparis )n with the employment of coal ing at C, trav�ls to the rear of the fu p"r -
solely, the question of coat of transporta- heo ter, wbich is five feet in length, aud then 
tion of the latter forms an important ar- returns, higbly heated,  in an o]: ening par-
gument in their favor ; and hence, so far allel · to the front, making its exit by the 
as we can learn, gas companies and engl- tubes, D. In the latter it is conducted down 
neers generally manifest no lll.ck of wiI- under the lo wer portion of the retort into 
lingness to entertain or experiment upon tbe Jongitudinal, passages formed tbrough 
suggestions or inventions having for their the tiles. Hence, it escapes up through tbe 
first o bj ect tbe reduction of this very ma� perforations and through the incandescent 
terial item of expenditure. coal, and is decomposed, forming hydrogen and carbonic ox-adds heat to the fiame, thus creating more perfect combus-

AS an instance in proof of this latter assertion/the Citi- tion ; and naphtha increases tbe lighting power to any de. ide gas.  
zens' Gas Light Company, of Brooklyn, N. Y. , have recently sired standard . The gas thus generated by this American process passes 

FIG. 2. into the hydraulic main, and thence is conducted to mingle 

introduced , in their works, apparatus for the manufacture 
of hydrogen, by the decomposition of steam under the 
Gwynne-Har ris or 
American hydro­
carbon process, 
and also for the 
preparation of 
naphtha gas, both 
of wh ich products 
are mingled with 
that obtained in 
the ordinary way 
from coal. AS a 

result, we are teld 
that, as against 
28 benches or 140 
retort:o in use in 
October, 1872, at 
present but 14 
benches are em­
ployed, two of 
which generate 
hydrogen , t w o 
naphth a  gas, and 
the rest coal gas,  
supplying lbe  full 
amount req uired, 
and yet wOIking 
only from 14 to 

15 hours per day. 
The Ill ocoss, brief­
ly stated,  is thrl1e­
fold : first, coal 
which prod uces 
the ordinary q Ilan­
tity of gas, but of 
inferior qual ity, is 
carbonized in se­
parate retorta ; se­
cond, bydrogen , 
generated in the 
mann!'r about to 
be described , is 
mingJed with the 
cos'! ge.s, giving 
it high incandes. 
ct nt power, and, 
besides, taking up 

Using coal alone, we are told that 9,026 feet of gas per 
tun was about the yield with the full complement of benches. 
Now, 13,000 feet . of ('oal gas and bydrogen mixed is pro­
duced, or an average of about 6 feet per pound of coal, 
which may be increase d  by increasing the hydrogen. 

AS the hydrogen and naphtba processes are quite distinct, 
we IIhall refer to each in dp,tail, separately. In our large en­
graving (Fig. 4) the artist bas shown the exterior of the hy­
drogen bench, and in tbe smaller engraving (Fig. 2) is lepre­
sented one of the retorts here used. Tbe latter, though of 
the general sbape and of the same material as the ordinary 
gas clay retort, differs from it in that it hilS 11. diap1Jragm ex· 
tending horizontally acrOBS the center, forming a double re­
tort, and is, besides, covered at the b<>ttom with tiles, one 
of whi�h is represented separately. The d.iaphragm is per­
forated. with mediu,m sized openings. The tiles have small-

FIG. 4. 

FIG. 3. 

with the gas generated by the bituminous coal retorf�. Tb e 
product of the tw� hydrogen benches is in the n'ighborhood 

of 100,000 feet per 
day, ana its e�ti. 
mated cost is, at 
outside figures, 30 
cents per 1 . 000 feet. 

IMPROVEMENT DT GAS MAliUFACTURE.-THE HYDROGEll RETORTS 

The naphtba em. 
ployed is deposited 
in a suitable reser. 
voir at some dis­
tance from the 
works, whence it i s  
pumped as de8ired 
into a tank, malked 
A in Fig. ,. This 
receptacle receives 
its supply in order 
t) deliver it by the 
pipeB, B, into tbe 
two hllge cylindri. 
OIl stills. Witl in 
the latter is a worm 
pipe which is filled 
with steam from 
the boiler by d I e  
pipeF, C. B y  mean s 
of a fan blower in 
tbe engine roolll , a 
current of air is 
driven into tbe 
stills by tbe pipe�, 
D, which mingles 
witb the vapor of 
tllp, naphtha ginn 
off through i ts heat­
iug by the interior 
steam coil. The 
gas then rasses 
from the �tilIs by 
t ube�, E, inte. the 
works, where i t  rnc 
tel's peculiarly ar­
ranged retorts, one 
of  which is �hown 
In Fig. 3.  I t  will 
be noticed that the 
vapor is conducted 
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to the back of the receptacle by a pipe, whence it escapes. 

After heating, the gas is conducted to a condenser, where it 
passes through a series of pipes surrounded by cold water, 
and .froIll which it is dra.wn by an exhauster and carried to 
the station meter, whence it goes to the main to mix with 
the coal and hydrogen gases. About 800 feet of gas per 
minute are thus made, a gallon of naphtha giving some 1M 
feet. This is of a uniform quality of 22 candle power. 

The'mixture of the three gases, as supplied to consumers, 
averages about 18 candles ; and by carefully observing proper 

. proportions in combining them, we learn that a very fine 
silver .white light is obtained . 

The process is unquestionably one of considerable econo­
my to the gas company, as is evident from the large saving 
in the number of hands employed, due to the dec1'68.sed num­
ber of benches used. Moreover, the raw material for the 
hydrogen, or anthracite gas, costs almost nothing, and a por· 
tion of the anthracite coal used is available for re.employ. 
ment as fuel under the steam boiler. Naphtha i s  not costly ; 
no cannel coal is required, and the gas coal, as we have al . 
ready observed, is of the type only serviceable in its pro. 
duction of the usual quantity of inferior gas. The main ob­
ject of the bituminous coal benches, where hydrogen and 
naphtha are used, is to make coke for fuel to run the works. 

The Perpetual M:otlon Seekel'. 
To the Editor of the &ltmtifle American : 

Ii 

Perhaps no. flnthusiasts are more contemptuously' regarded 
by soeiety in general than those who waste their energies in 
searching for a perpetual motion. Even persons who ha.ve 
little or no knowledge of the principlf!s of mechanics never 
fail, upon a mere mention of the subject, to testify unmeas­
ured disapprobation of the fruitless scheme, and, as a term 
of reproach to any whose visions appear to be Ut9pian, speak 
of their efforts as " savoring too much of perpetual motion. "  
Ortho.doxy regards the vlotim o f  this hallucination a s  an 
object of horror, his pursuit showing that he believes he can 
ereate ; men of science avoid him altogether, or, at best, reo 
gret the ignorance that prevents him from appreCiating the 
fact that motion is au equivalent term for expenditure ; and 
the whole world expands into a broad smile when the victim 
of this very prevalent mental disorder reveals the weakness 
that possesses him. It is lamentable and extraordinary that 
at this day, when no eJld of opportunity is afforded to even 
the poorest person · to thoroughly educate himself in all 
branches of knowledge, no lesl! than one hundred thousand 
individUals in the United States alone are wasting time and 
substance in this !leductiVf' and barren pursuit. So infatu· 
ated do they become by long application that defeat but stim. 
ulatf!s desire, until, disappointed, impoverished, disheartened 
and despised, the poor victim often seeks the suicide's grave , 

An opportunity was afforded me some months since to 
interview a veritable perpetual motionist, who was said to 
have tlxpended fourteen thousand dollars in constructing 
models, and who now belip.vel himself upon the verge of 
reaping the rew9:rd of his exertions . 4. ride upon' a ' street 
railway car to the end of the route" and· a waIk aeross open 
lots brought us to his cottage, whither he had retired from 
the crowd�d city, as he explained , that he ' "  might uninter· 
ruptedly pursue his invention to a surcessful conclusion. "  
We were permitted t o  enter the workroom containing his 
last model. It Consisted of the usual combIna.tion o f gear 

wheels, balance weights, springs and compensating levers ; 
it was of very large dimensions, and so elegantly made that 
we at once recognized him as a superior mechanIc , He ex­
perienced much satisfaction in explaining the principle of 
Its operation ; he talked learnedly of " the surplus power re­
tained by relative levers of unequal fulerum ;" he was quer. 
ulous on the subject of a criticism whicb his views had 
evoked from flomp previous visitor ; he spoke feelingly of 

the " untimely death of Thomas Babbage, who was ealJed 
away on the very eve of completing his calculating machine, 
thereby giving a victory to those who doubted his ability to 
accomplish the hbjP ct of his ambition " ;  Bnd he expressed a 
hope that he hhn.elf might live to rebuke a cold world, by 
giving it what it scorned to believe possible, a powerful self· 
motor . His wife ,  a pale anxious woman, had left tb e sew, 
ing machine at which she had been at work (and which was 
doubtless the chief support of the family) and, aocompanied 
by her little son, listAned to the conversation. Our failure 
to acquiesce in her h usband's views gave her a moment's 
apparent c"ncern ; but the cloud passed quickly from her 
mind, and she' manifested the touching confidence of a 
woman's loving nature. George Howard is dead. His 
model was purchased by a speculator who is now applying a 
Sf'cret actuating, attachment, prepa-atory to exhibiting it, in 
our large cities during the coming winter, as a real perpetual 

the collimator tube, carrying the slit and the prism of com­
parison. This entirely conceals the light of the Bunsen 
flame. If you cut a second piece, of a similar size and shape, 
and slip this on the eye piece of the telescope, or on the tube 
carrying the scale, by inclining it at a proper angle (which 
may readily be determined by the experimenter) a point will 
be reached which sha4es the eye from. the second light . .  One 
of the chief merits of the plan is that, histead of keeping 
one eye shut, as was formerly: the case, both eyes can be 
open, thereby not tiring the disengaged eye. 

By employing this device the fa.int lines in the spectrum, 
as, for inst.ance, the faint yellow line of lithia, are more dis · 
ti�ctly shown than by any other means. C. A. DAVIS. 

Philadelphia, Pa. 
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chalk or marble in a deep jar, or in a bottle like that used 
for hydrogen, and pour some muriatic acid on them. Effer­
vescence takes place, and a taper lowered into the jar is ex. 
tinguished ; or if the gas, which is called carbonic acid, be 
collected in another vessel, it may be l)oured from one vesse 
to another like water. The substance formed when marble 
is dissolved in muriatic acid is called calcium chloride, and 
may be used for some interesting experiments : Fill three 
glasses with water, and to the first add a little sulphuric 
acid, to the second some carbonate of ammonia, to the third 

.some oxalic acid and ammonia. On pouring the solution of 
calcium chloride into these glasses it will in every case form, 
unless too dilute, a milky liquid. 

10. To produce an intensely blue liquid, make a solution of 
• • • •  • blue vitriol, so dilute ItII to have but a faint color, then add 

Elliptic Pulle),.. ammonia, and it becomes intensely blue. To another portion 
To tILe IiJditor of the Scientific American : add yellow prussiate of potasn and it turns a reddish brown. 

Elliptic pulleys, such as here shown and 11 .  To make blue glass; bend a piece of platinum wire to 
now used at this place for driving auto· a hook at the end and heat red, then touch it on a bit of borax 
matic machines requiring a differential and heat unt il the latter melts to a little bead. Now dip it 
movement, are found efficient substitutes into some nitrate of cobalt and heat, when a fine blue glass 
for elliptie gearing i and where applicable, bead will be formed. , 
they will be·. found preferable for obvious 12. To form a yellow preeipitate, in a yellow solution, 
reasons. The diameter of the upper pulley take a weak solution of bichromate of potassium an4 add 
should be a mean between the transverse sugar of lead ; the effect is very pretty. 
and conjugate diameters of the elliptic pul- 13. To produee a beautiful purple. take a . dilute solution 
ley. The distallce between oenters of of chloride of gold and add a little ohloride of tin ; the color 
shafts, as now used, is :about twenty times formed is known as purple of Cassius .. 
the difference between the' transverse and · 14. To pour red, blue, and blaok ink from one bottle, fill 
oonjugate diameters of the elliptic pulley. three. glasses with water, and into one put a little sulphocy-

, Ordina.ry leather belts are used. anide of potassium, in another some yellow prussiate of pot. 
New Britain, Conn. F. H. R. ash, in a third a solution of gallic acid, or nut galls. :Qis· 

''' + . C: -" .'. solve a small nail in muriatic acid and dilute the solution. 
Simple 

'
Experiments ' ,or Yo ung (lheml.'.. On putting a drop of this chloride of iron into each of the 

1 . An easy way to prepare an invisibl� gas, that will burn glasses, the three colors will be produeed. 
with an intense heat, is to put some nails or strips of sheet 111. Yellow and white ean be formed similarly by pouring 
zinc in an old bottle with a'good, tight cork. The cork has acetate of lead into glasses contlliining bichromate of potash 
a hole bored in it, and a clay pipe stem, or better, a piece of and sulphuric or hydrochloric aeid, respectively. The white 
glass tubing with a fine opening at one end, is fitted into the chloride of lead dissolves in boiling water and crystalizes on 
cork. The zine is covered with water and a little sulphuric cooling. Sulphydric acid blackens lead. 
or ot�er acid added. The effervescence is violent ; and if the 16. Red . yellow and black are produced as follows : put 
cork is put in, the gas will escape through the tube. After some potassium iodide in one glass, bichromate of potash in a 
waiting several minutes, wrap the bottle in a cloth and ap. second, and 8ulphydric acid in a third. Pour corrosive subli­
ply a match to the end of the tube, when the gas will take :coate slowly into each. , and the three colors will appear. 
fire and burn with a colorless flame. If any air still remains Into a clean glass put a little corrosive sublimate and aud 
in the bottle, an explosion will take plaee. Hold a cold white potassium iodide, earefully ; the color becomes intensely red, 
saucer in the flame, and it will soon be moistened but not but on adding more it disappears entirely, and can be restored 
blaekened. This gas is ealled hydrogen, because, when it by the addition of more of the sublimate. 

burns, it forms water. 17. One other way to make a milk.like liquid is to pour 
2. To imitate the delightful odor of rotten eggs, it is only phosphate of soda into a solution of ' magnesium sulphate. 

necessary to plaoo some pieces of the sulphuret of iron in an 18. When a piece of silver is dissolved in nitric acid and 
old bottle and pour on water and oil of vitriol. The sulphu. some muriatic acid added, all the silver is precipitated, and 
ret, of iron is made when iron filings and sulphur are heated the precipitate may be dissolved in ammonia, or a piece of 
together. If the bottle in which this vilely smelling gas is zine may be placed in it and acidified, when the silver will 
prepared has fitted to it a tight cork and a glass tube bent so all be restored to the metallic state as a fine black powder. 
as to conduct the gas under the water in a second bQttle, We hope the above exper!Iuents will prove an amusement 
much ·of it will ,!>e dissolved and ca� be bottled up and pre'. for many of o ur young' readers ; and when- tkey-become 1!X' ' 
served for several days. This gas is called sulphydric acid, perts in exhibiting these " tricks of magic, " as we might 
and must always be prepared out of doors. 

. 
have called them, they will have also gained some knowl· 

8. To produce light; flaky clouds in a clear liquid, dissolve edge of the methods employed by analytical chemists in te'st­
a piece of alum in water and to the clear solution add ammo. ing for the common metals. Even practical men, who need 
nia (spirits hartshorn) and stir or shake it. The clouds will sometimes to handle ohemicals, will find that the above are 
be colorless and almost invisible. To another solution of reliable tests .  
alum, add just enough carmine or indigo to  color i t  distinet. .. • •• • 
ly, then pour in some ammonia. The clouds will now . be Another Trial oC the Gatling Gun--One Hundred 

red, or blue, and as they gradually sink to the bottom will Thou.and Rounds Fired; 

leave the !!olution colorless. This illustrates the method of The Navy Department, in order to determine the quality 
prp.paring what are known as " lakes. " The clouds thus of the solid head metallic cartridges made by the United 
formed are the hydrated oxide of alumina. States Cartridge Compa.ny, Lowell, Mass. , and to test the 

4. To convert a colorless liquid to an orange red, dissolve working powers and durability of the Gatling gun of TVtr 
some tartar emetic in water and drop in some of the solution inch ealiber, ordered that one hunared thousand cartridges 
of the vilely smelling su:lphydric acid. (See .N o. 2. ) N ext put of -flu- caliber (containing United States service oharge rbe 
some tartar emetic into a bottle with zine and sulphuric acid, fired in the gun at Fort Madison, near Annapolis, Md; The 
as described above (No. 1) for making hydrogen . After trials commenced on October 23, and lasted parts of two days. 
waiting long enough for all the air to be expelled, ignite the On the first day (the 28d) over 30,000 rounds were fired ; aild 
gas and 'Place a 'cold saucer in the Hame, when it will be on the 24th, 64,000 cartridges were fired, without stopping 
blackened ; 'aIld the spot thus formecI, which is metallic anti. to elean the barrels ; and after this unprecedented test, the 
mony, will not dissolve in a solution of bleaehing powder. gun (without the barrels being cleaned) was fired for accuracy 

5. Ana4<ig-&us experiments GOuld be performed with acid at a target 12 X 12 feet, placed 800 yards' from the gun ; and 
solutions of arsenic, but, oWing to its poisonous nature, we out of 80 shots fired, 29 of the ba' ls hit the central part -of 
would advise' our young friends to avoid its use. The suI. the target, striking point on and giving gOod penetration. 
phydric acid would form a yellow precipitate instead of ' a It may be safely said that this number of discharges was 
red one, and the black stain on the saucer would be readily never before made from· any arm in the world. 

dissolved by chloride of lime, or bleaching powder. Singular as it may appear, the fouling of the barrels did 

6, To produce a strong smell by mixing two dry powders, not increase after 4,000 or 0,000 rounds had been fi red. The 

each without smell, take pulverized sal ammoniac and stir in trials were made under the supervision of Lieutenant Com· 
a little dry whitewash lix;ne. A pungent ammoniacal odor is mander J. D. Marvin, United States Navy, commandant'

of 
evolved. Fort Madison. Many distinguished navy and army officers 

7. In one tumbler or wine glass of water, place a single were present at the trials. During a part of · the trials, the 
drop of oil of vitriol, in a second place some earbonate of gun was fired at the rate of over '400 shots , per minute. A 

______ ......... .. ___ -__ ammonia, in a third some hydro-fluo-silicic acid and alcohol, drum which supplied the cartridges to the gun, and' which 
The L8.Dlp and the 8pectrolJOOpe. in a fourth some bichromate of potash. Drop into each of contained 400 eartridges, was frequently exhausted in from 

motion. FORFEX. 

To the Editor of the Bcienti.flo American : these glasses some barium . chloride. In three of them a 50 to 55 seconds. 
For the benefit of those who have met with difficulties in white precipitate is forJ;lled,.in the fourth a yElllow one. Dip Of the cartridges used, none of the heads burst, none of 

examining a spectrum , c �used by extraneous light emitted a clean platinum wire in the barium chloride ; then hold it in the shells failed to extract, and there was only one missfire 

by the Bunsen flame Ul!ed to render the substanee under ex· a: colorless gas or alcohol flame, and a green color is produced. in about five thousand cartridges diseharged. "  , The cartridgea 
amination incandescent (especially when the 

'flame is colored The green fires in theaters are ,made with this subst&.nce. are headed by a new prooess, which prevents injUry to the 
by the saltl!! of strontia, lithia, ete.), and also the light emit- 8. To convert a fair com'P�ion into oile of Afriean hue, fiber of the metal from coxnpression. 

' . 

ted by the flame used for illuminating the scale, permit me persuade some fair lady to <improve her complexion with • ••• • 

to deseribe a s1mple piece of apparatus which very effectual· bismuth pearl pOwder (many. iio i't' V01nnta.rUy) ; .then let her · AT THE recent- meeting of the British 'Asso.c.iJl.tiOD" 0116; 6f 
ly shuts off the extraneous light. enjoy the perfume of the sulphydriollClidial1d�he mIl gradu- the ruled speeulum plates of ProfessOr ,RuthertPr!!. of 1ihia 

While recently engaged in examining the spectra of the .aI- ally blacken. A eurious instance of 'the -.etton of water on city, 2,800 lines to the inch, was exhibited , .by ;Mr.! N,o�n 
kalies and ' alkaline earths, I was exceedingly annoyed by an acid solution iii noticed by dissolving siibnitrate of bismuth Lockyer, who stated that in the, spectroscgpe. Jt j gave �e 
difficulties from the above named souroos ; and I eut a  circular In murI.atic acid, and then pouring- it into a glass of water, same amount of dispersion as a train qf t:Wl.lnty or thi,rty 
piece of cardbOard about nine inches - in diameter, with a when it gives the' Iatter the appearance of J;Ililk. glass prisms. By its aid, movements of j;he suU:s atmosphere 
hole in the=cent�r large enough to :slip on ,the extremity . .of ' 9: It" Fepar$ a gad-he&viar than�m, ,_ solne"Wece.s Q( &;s.slo:IV aft fiXe miles per se :lOnd could be meas�� ' . 
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AMERICAN ACADEMY OF SCIENCES, 

This select body met at Columbia College , New York city 
on October 28, when Professor Joseph Henry read an inter­
esting paper upon sound, with especial reference to its em­
ployment for 

FOG SIGNALS. 

The principal part of the paper related to abnormal phe· 
nomena of sound, of which a num ber of instances were 
given. In many instances the sound from a fog signal is 
heard at a great dis :ance, while it is inaudible at a much 
smaller distance. This was attdbuted to the effect of the 
wind on the sound. As a general rule the sound is heard at 
a less distance in oPP ' sition to the wind, but in one case the 
souud is al ways heard at a distance of nine miles against 
the wind during a northeast snow storm . This anomalous 
case is accouuted for by an upper stratum of wind in an op­
posite direction to the one at the surface. Another princi­
ple which is applicable to the explanation of several of the 
abnormal phenomena gf sound is that it diverges much 
more rapidly than light, so that a beam of sound produced 
by a powerful instrument swells out into a cone of sound, 
and it is on this account that refiectors have not been found 
to be of much use in enforcing the sound o� fog signals. 

Our sea coast is the largest i� the world, extending over 
more than 10,000 miles, and a considerable portion of this 
distance is beset with dense fogs. On the northwestern 
portion of the Atlantic coast, whenever the wind blows from 
a southerly dirOiction, it wafts the warm, moist air from 
over the Gulf Stream tg the cold current coming from the 
arctic region, and passing along our coast between the Gulf 
Stream and the land ; and thus, in the intermingling of the 
warm and cold air,the vapor of the former is condensed into 
fog. On the westprn coast, when the wind blows directly 
from the Pacific across the colder current from the north , a 
fog is similarly produced. Fog signal s, therefore, are 
almost as important as lighthouses. Accordingly the 1 ight­
house Board has devoted much attention to this subject ; and 
however our lights may compare with those of other nations, 
our fog signals are superior to any elsewhere adopted . The y 
con�ist principally of three instruments, all founded on the 
principle of resounding cavities, in which the air itself is 
the sounding body as well I.e the conductor of sound. The 
instruments are : (1). The fog trumpet, furnished with a 
reed and blown by air condensed by an Ericsson caloric en­
gine. (2). The siren trumpet, blown by steam from a high 
pressure tubular boiler. (3). The ordinary locomoti ve whistle 
of large size, blown also by a high pressure engine . These 
instruments can be heard in perfectly still air at a distance 
of from fifteen to twenty - five miles. 

ON THE CONSTITUTION OF THE SUN'S SURFACE-lilY 
PROFESSOR C. A. YOUNG. 

Professor Young,in a brief extemporaneous address,placed 
before the Academy his lat<lst views on that subject. Every 
one is aware, he thought, of the fact that,in the present state 
of science,it is impossible to regard ,the sun as anything but 
a gaseous body : the law of density , it seemed to him, could 
not be reconciled with the solid c0nstitution of that body ; 
lind it is difficult to see how it could be liquiti, as the liquids 
of which we know it m ust be. composed are largely metallic 
liquids. It is safe to fay we know that it is mainly gaseouB. 
Another thing might be said. The lun:.inous surface from 
its appearance has sOP.lething of the nature of cloud. We 
find rapid changes in the appearanl'e and cOD stitution of 
the surface. It is impossible to consider it anything but floc­
culi floating- in gas. But when we come to examine the 
overlying chromosphere with the telescope . we find evidence 
of violent outbursts from beneath, of extreme intensity. At 
first sight, it was thought that it might be only an apparent 
motion,or the same kind of motion that we see when a fiame 
jumps up from a coal fire, and simply is communicated 
among particles already in position. But that would not ac­
count for the disturbance of the spectrum liues. It is  not 
uncommon to find displacements of th e spectrum lines 
indicating motion (in a line that joins the mass with the 
observer) of one hundred, and sometimes two or three 
hund red, miles per second. There is every reason to sup­
pose that these masses, which we see-masses thrown verti­
cally from the sun ,-have really velocities of a correspond­
ing magnitude. The question that pressed upon his mind 
was to reC'Jncile that with the cloudy character of the photo­
sphere. If anywhere, the explanation, he thought, was to 
be found in the condensation that goes on the photosphere. 
If th� heat of sun is anything very great (it would melt 
about 40 feet of ice a minute over the whole surface), the 
amount that is turned from vapor into liquid, that is, the 
amount of condensation over the surface of the sun, is Bome­
thing very enorruoUR. On the surface of the earth a shower 
that gives us two inches in an hour is something tremend­
ous. The rain descends in buckets. But the rate is exceed­
ingly small compared with the rate of condensation on the 
surface of the sun. 

Now these droplets so produced would at first descend in 
fillets, with an accelerated velocity, and therefore growing 
slenderer as they fall. But soon th@y would come down to 
a place where the atmosphere and ga�es are d enser. The 
materials they would encounter in thti first 300 or 400,and still 
more in the first 3,000 or 4,000, miles would become denser, 
and the motion would be retarded_ They would thicken in 
it. Besides whatever weight of liquid drops down from the 
clouds in a minute, that amount of gas must travel upward 
in order to maintain an equilibrium. That would cause the 
currents passing upward to be extreme in their rdpidity , and 
the retarding effect would be still greater. It is  probable 
that a good deal of the descending liquid would be evapora­
ted at that point. But it seemed to him likely that the 

fillets would thicken and begin to coalesce, in which case comprehend our signals than those existing on more youth­
t.hey would form sheets. In that case we might get a sur- ful Venus. 
face something like a shee+, of water at Niagara The mass It would be more satisfying to .the inq uisitive mind if M. 
of the whole sheet would be vertical , aud desc md until a Charles Cros or the correspondent of our contemporary would 
portion of the sun would be reached where the rapidity of kindly ventilate their plans somewhat more in detail . We 
the evaporation would equal the rapidity of the descent. have heard somewhere of a scheme for signaling to the 
Then it would be st)mething like a series of descending ponds moon by means of long black platforms, arranged on wheels 
without any bott.om to them. If their velocity were re- and placed on the extended snowfields of Siberia ; anJ, if we 
tarded en tirely , their whole weight would be supported by remember rightly, it was proposed to roll these a.bout to 
the underlying atmosphere. The pressure would be some- make the letters of the Morse telegraphic alphabet. How thiug enormous. The gases would be forced up through the assumed lunar inhabitants were to interpret the symbols 
them, the whole being in the condhion of a liquid breaking up, was not explained. Somebody has also sug-gested huge mir­
the gas probably taking portions of the liquid and throwing rors arranged to send flashes of light to our sat .. llitp. 
them up. This theory is compatible with that of the gase- These ideas are all very nonsensical, but rather pale in !lib­
ous constitution of the sun. But we do not know what to surdity before that o f  M. Cros. The moon, to be sure, is 
do with the sun spots on this theory any better than on any only about 240,000 miles away, and our big telescopes carry 
other theory. Possibly they may be partly solid matter. as us to within a h undred miles of its surface ; if that million 
has been asserted. In that case, you might get a mass dollar instrument is ever made, probably we shall be able to 
Boating on the top of a more liquid portion . One element, se.e with reasonable distinctness whether clusters of ' habita­
which we are much nt a loss about at present, is to determine tions exist thereon. But Venus and Mars are re�pectively 
what amount of the sun's mass is to be referred to condensa· thirty and forty-nine millions of miles distant from ou r plan­
tion, and what to dissociation. et, and it is only by careful observation that the movements 

Among other papers presented and discussed was one of vast glaciers on Mars are estimated, or spaces near the 
upon poles, of forty thousand square miles extent, detected ; and 

RECENT FISH COMMISSION EXPLORATIONS, eveh the phenomena noted are merely supposed to be due to 
by Professor A. S. Packard Jr. , in which some results of 
the late cruise of the United States Coast Survey steamer 
Bache, in the shape of rare marine animals, were described. 
Near Portsmouth the dredge brought up a sea cucumber, 
mol podia boreali.�, new to the American coast, and tubes 
of a worm which occurs at the greatest depths off Norway. 
The latter came from the coldest abyss found during the ex­
pedition. The same author also read a paper on the " spira 
eles of insectB." in which the conclusion he has arrived at is 
that, no known hymenopterous larVal-that is, the bees and 
wasps-have more than two pairs of spirac'es on the thorax. 
Certainly at least,on evolution principles,it is considered, we 
are perhaps warranted, from the indications in existing cater­
pillars, in concluding that the ancestral type of lepidopter­
ous larVal was provided with two pairs of thoracic spiracles. 

Professsor Hilgard, on the subject of 
MEASUREMENT OF VOLUME, 

said that the kilogramme which was originally determined to 
be the weig-ht of a cubic decimeter (61 '027 cubic inches) of 
water, was not an accurate standard . and that there was an 
uncertainty of 10) milligrammes in its the.:>retic value. It is 
proposed to use a cylinder having a hight of a quarter meter 
and a cir�umference · of one mete�. . The weight of water 
displaced by it will be nearly 20 kilogrammes , which can be 
weighed to 10 milligrammes-equivalent to balf a milli­
gramme in a kilogramme or to a fraction of one two.millionth. 
The circumference is to be measured by developing it upon 
a rail way and comparing with a meter. The t wo rails are 
a little further apart than half the length of the cylinder . 

A communication was 'also received from Rear Admiral 
Sands, stating that the pr"'paration of instruments , etc. , for 
the observation of the approaching transit of Venus was in 
satisfactory progress, and that everything will be in readi · 
ness at an early day. 

• • • • • 
Cyrus

. 
W akefield, 

Probably few men have ever contr:buted more largely to 
the material prosperity of those around them than Mr. Cyrus 
Wakefield, the announcement of whose sudden death we 
notice in recent New England journals . As is well known, 
he was an extensive dealer in rattan furniture, with head­
quarters in New York and Boston, and a large manufactory 
in Wakefield, Mass. , a town named after him and to which 
he presented a fine public hall. He was preeminently a self­
made man, clear hea.ded, active and tireless in business, and 
apparently capable of perfOlming labors far in advance of the 
capabilities of ordinary individuals. ,Always charitable to­
ward others, his relations with the large number of his em· 
ployees was constantly friendly and cordi�J, while, through­
out his life, his efforts in the cause .of education were un­
tiring. About two years ago he gave $100,000 to Harvard 
Colll'ge, to erect the building which now bears his name. 
He was also one of the projectors of the Boston Globe , and a 
large o:;:.erator in real estate in the last mentioned city. 

Mr. Wakefield was born in Roxbury, N. H. , in 1811, and 
was consequently sixty-two years of age at the timtO' of his 
decease. He was also an inventor, and had taken a number 
of patents of no mell:n value. in relation to his own bllsiness. 

• • • • • 
Inter-Planetary C ommunication. 

Mr, Charles Cros, in a communication to the French Acad ­
emy of Sciences, thinks that the approaching transit o r  Ve­
nus will afford an excellent opportunity for establishing 
communication with the inhabitants of that planet--if any 
exist. He says : " It is possible that among the dwellers on 
the surface of Venus thfire may be some who are astrono­
mers, to whom it may occur that the passage of their world 
across the sun's disk will 'lttract our curiosity. Hence it is 
reasonable to suppose that these savants will perfect means 
to transmit signals to us precisely at the instant when they 
determine that multitudes of eartlJ.ly . telescopes are turned 
in their direction. " 

A writer in La Nature, commenting on this nGvel idea, sug­
gests that it would be better to reverse relative positions, ane! 
for Venus substitute Mars. Thll.t is to say, when to the Mar­
tial inhabitants our globe appears to be crossing the sun' s  
face, w e  should d o  something to attract their notice. As 
Mars i s  an older planet than the earth, it  is suppos,ed that 
its inhabitants are wiser · than we, and hence better able to 

the causes ascribed. 
------------.. �, .� . .. ------------

Engine Turning with the American Chuck. 

Looking at the American chuck, we see that the three 
teeth are worked to and from the center by a sp;ral coil, and 
that, when in correct working order, these teeth are drawn 
in regularly by winding up the screw, so that at any one 
time they lire all exactly the same distance from the center. 
Now, by nnwinding the screw, these teeth can be removed 
from the body of the chuck. I removed the teeth, aud, p�t­
ting two of them back into their proper places, I gave the 
screw one or two complete turns round ; then I replaced the 
third tooth, and the position of the teeth was as shown in 
Fig. 2. Fig. 1 being the usual position. 

The wood is first turned on the tru e  center (Fig. 1), each 
end being turned down so that the block assumes the form 
of a right cylinder. The chuck is now altered as ' shown , 
and the wood put in and made· fast_ It is evident that,when 
the latbe is put in motion, the wood will revolve on a new 
center ; and , by moving the wood round regularly in the 
chuck, a series of circles can be described as with the eccen­
tric chuck. 

In order to keep these circles at a regular distance from 
"ach other, I filed a line, a, on the face of the chuck, and 
drew lines across the base of my wood, passing tbrough the 
center, as shown in Fig. 3. Putting each of · these marks-­
A, B, C� D, E, etc -in turn against the line, a, a regular 
distance was maintained ; and by alternating the tooth wbich 
I took out, I was enabled to describe a variety of patterns .­
W. E, P. , in the Engli.sl. Mpchanic. 

----��----._�'.· �. 4. __________ __ 
The Water Supply or Paris, 

Two new arteFian wells have been in course of construc­
tion for 80me years in Paris, one at the Butte .d es-Cailles, the 
other on the Place Hebert. The former has been sunk to a 
depth of 1 ,725 feet, and it is expected that water will be ob­
tained at 1 ,890 ; its cost will bfl about $125,000. The other 
well, liJ>:e that completed after so many years' l\Lbor at Pasay , 
presents great d ifficulties ; and although thfl work is pushed 
on with activity, the progress is not more than 16 feet per 
month ; and it is believ.,d that 18 months' time will be re­
quired to finish the work. The boring tools now in use are 
worked by means of a steam engine of 40 hor�e power ; a 
load . of excavated soil takes from seven to eight honrs to 
raise it to the surface. The object of this well is not so 
much the increase of the water supply of the city . as the es­
tablishment of public baths and wash houses at a cheap rate, 
as the water, as it issues from the well, will be of about the 
temperature of 95° Fah. 

------------.• � .• ·�'4.------------
PROFESSOR HITCHCOCK, of Amherst Collpge , recently ex­

plored Miles' Clive, in Salisbury, Mass , with a guide. Hun . 
dreds of .feet below the surface thGir torches were suddenly 
extinguished , and ail there was no means of relighting them 
they remained below for hours. The professor fainted on 
emerging. 

------------•• � . ..... 4 ___________ _ 
AT the late fair of the St. Louis Agricultural and Mechani­

cal Association, there was a lal"ge display 0f flour samples . 
The flour was arranged in open barrels without brand or 
mark by which it could be identified ItS the product of any 
particular mill. Thu s prepared, a committee, cousisting of 
practical millers , $ubjected_ the samples to the severest teets, 
and made their award. The Anchor Mills, of St. Louis, re ­
ceived the highest awa�d. 

. ' . . . 
SPEAKING of the scheme to warm the Erie canal, the Bos­

ton P08t thinks the invention · might be applied to agricul­
ture. " 'l'here is no reason," it . says, . .  why the farmers 
should lose six months in the year just to whim the sea­
son. " Why not go f� rther and melt the barriers to the open 
polar sea T .' 
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ntt>ROVED FROST LOG DOG. 

The engraving sho wn herewith is a dde view of Brown's 
frosl dog, a new and useful device for holding frozen, knot­
ty, or crook�d logs while;) the same are being sawn. The ob. 
j ect is to clu tch the log instantaneously and hold it fii'mly 
while sawing the first half, or until the log is cut through 
and tbrough. It is  the invellti.on of a practical mechanic 
and sawyer, who, finding it impossible to bold frozen logs as 
firmly as desired , with any available means,  went to work 
and, with his jack knife, whittled out the patterns for his de­
vice. It has now been in use in circular saw 
mills in nearly all .sections of the country for 
over three years. 

The !lppUlatus is bolted down from three to six 
feet from the head end of the set beam, where 
the sawyer b as it under his immediate control, 
and the log is rolled on the set wDrks in . the ordi­
nary way and left or h eld in the position desired. 
By means of the hand le, A, on the back side, the 
whole dog is  drawn to ward. the. log uutil it comes 
to a bearing, working in long slidl's, B, bolted to 
the s"t beam. As the operator lets go this 
handle, it drops down, and is held firmly where­
ever left by the half circle gear, C. The bottom 
dog, D, is next drawn up by the handle, E, at the 
lift until it touches the log and is held up by th e 
little crank, F, which works in a movable nut. 
By pressing together, with the thumb and fore ­
finger, the two catches, 0, the other dog is in­
stantly placed in po sition on the top of the log. 
Tbese cat chps work in th e notched slide, to which 
they are attached, and to which is �ecured anoth­
er movable nut, �o that it is impossible for the 
G.og to slip up or down while the catphes are in 
action. The sawyer now turns the top crank, H, 
on the shaft of which there is a right and left 
hand t hread ;  thus imbeddiug both dogs in the 
log and holding the same immovable until it is 
entirely sawn , leaving only a thi n  slab in the 
clutch of the dogs. If it be desirable to turn the 
log when partly sawn, the crank is simply revolved 
back a half turn, loosen ing both dogd ; then the 
knee is thrown clear back in the .slides by the 
handle at the back of it, letting the log have a 
bearing against the kn<le at the right, as it is 
turned ove r with the sawn side against 't. The 
oprration, as before described, is repeated, and 
the dogs will hold up the las.t board firm and 
Bolid. It is claimed t hat the device.is so arranged 

J' titutifit �UltritaU. 
cnrve is provided with teeth facing those on portion, A. - Its 
lower extremity, C, is formed for drawing out tacks or lift· 
ing off stove lids. The third section, D, is terminated wi th 
a hook which adapts it to various purposes. The p(isition of 
the pivot i3 clearly indicated. Fig. 1 . shows how the imple­
ment is used for shelling corn, the ear being introduced Vel ­
tically between the toothed portions and the hammer edge 
placed upon the table. The 'shelling is accomplished by 
a downward motion and a quick -turn of the wrist. When 
laid npan the floor, as in FIg. 2, on the · hammer end beiIlg 

BROWN'S FROST LOG DO'S. 
that it is simply impossible to run the �a.w on t�e ends of the pressed down by the foot of �he operator, the leg or fulcrum 
dogs, as the latter are always half an inch inside and clear , raises the handles, which, together, form an excellent boot-
of the blade. jack. 

It is stated that the apparatus can be readily attached by N ot �ntent with all the applicatious of his device, as 

the sawyer to any set work� in the country having a beam abovo noted, the in ventor also sngg�Bts  that a recess might 
run lengthwise,and it is now in use in at least one hundred be arranged in some portion so as to adapt W to crackin g 
and fifty of the principal millHn N.ew England. The opera - nuts. 
tion of dogging a log, as described, is very rapid, and we Patents on combined implements of this kind and simpl", 
learn that the whole lime it takes for. the sawyer to fasten household contrivances of easy manufacture, without involv 
securely a knotty, frozen, hemlock . log doos not exceed a few iog large capital, al'e the class of inventions most in demand , 
seconds. and meet "with ready sale. 

Patented August 23, 1870, by John S. Brown, of Windham, I • . • . • 
N. H. For. further information address the Bole manuIac· H ydra ullc ItJ.:lnln� In CallCorn la. 

tu.rdrS, S. C. Forpaith & Co. , Ma{lcLester, N. H: Five yeMs ago,fifty inches of water was considered an un-
------......... • usually large quaotity for a compliny to p urchase, says the 

aOMBINATION C ORN SHELLER, BOOTJACK, ETC.  Oalaveras Chronicle. It  was conducted to the claim through 
.A h and corn eheller, a bootjack, a. hammer, a hook claw, a small canvas hose, with necessarily little pressure, and 

a tll.ck drawer, a pot lifter, and a wrench, are all combined precipitated against the bank from an iJlch nozzle. The, 

Fiq. 2 

in the single iul,rument represeuted In our engraving, the 
construction of which amounts to simply three pieces of 
metal fastened together by a sing� rivet. Mr. Anthony 
Iskp, of Lancaster, Pa • is the inventor, and he clearly de· 
serVEIi! credit for no small amount of mechanical iugenuity. 

The portion, A. Is providfd with a hammer at one end, e. 
fulcrum or rest near the middle, and a. curved stem, having 
teeth on one side. The part, B. is S shaped, and its upper 

stream had no more effect upon the gravel than would have 
been produced by the discharge of a six inch syringe. Miners 
were forced to " coyote " under the bank and " cave it down " 
to ·  get gravel to wash-a slow, laborious and expensive. 
method of procedure. The sluices attached to these primi­
tive " hydraulics " were never more than twelve inches wide 
or high,' and yet the capacity was ample for the 'require­
ments of mining as then conducted. That whole system of 
operations has been revolutionIzed. At pre�ent three hun­
dred inches of water is the minimum employed in any claim 
that aspires to the dignity of a hydraulic. Iron has taken 
the place�of canvas for hose, and the greater the pressure. 
to be obtained the better. Patent nozzles direct the streams 
that cut down the bank like grass beCore the scythe, and the 
mingled gravel and water find passage from th:! mine 
through a three foot flume. Really, more dirt is put through 
the sluices of a modern hydraulic in a week that was form­
erly washed during an entire season. And yet the cost of 
running ·one · of the mammoth hy- -

draulics ·of today is but a trifle, i f  
any, more than the expense o f  con­
ducti.lg Qne of the piddliog cnn. 
cerns that disgraced the name ten 
years ago. Water wOl ks chpaper 
than hands, and the employment 
of that element, to the almost en­
tire secluei!ln of manual labor, is 
the . principal reason why it .costs 
no m ore ta . wash a tun of gravel 
now than it formt;lrly c id to . move 
a single pound. 

Hydrnulic mining in this . country, notwitnstlj,nding the 
progre�s Illade during the past t wo years, is yet in its in­
fancy. .A beginning has scarcely been made. Two. third s 
of the abandoned grou!ld, from one. end of the country to 
the other, wlUpaY for re- working, aud .new mines �re con­
Brantly be' ng dillCovered and opeued. As an illustration wE! 
will cite one instJan.ce : Near Mllrpuys ill this county, a 
gre.wl mine, one hundred and sixty acres in extent, has. 
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lat(lly been located and patented . Beyond a little su perfi­
cial prospecting no work has bem done upon it. au d ytt a 
tenth interest in the ground was sold for $10, 000, the o ther 
day. Some curious individ ual has m ade an estimate of the 
probable yidd of the entire mine,  basing his calculations 
u pon the " prospects " obtain ed. T h e  res ult of his figuring 
is that the wLole one hundred and �ix t y  acre s will y itld an 
average · of ninety cents per �quare yard. ------....... . >; ..... -. ------New Mode of Llq�e�yl�/1: Gasu. 

By the application o f.  c(Jld and pressure 
suitably contrived machinE;ls, all of the gases 
with the exception of six, nitrogen,  hydrogen 
oxygen, marsh gas, carbonic oxide aJ;ld nitric ox 
ide : . have b�en r�.d ue:ed to a li<]uid condition 
This liquefact io� was first pPrfo:rmed by Faraday 

. and served to prove the fact that gases and vapors 
are not distinct in their natu7e. It may be re­
membered that the simple apparatus used during 
these initial experiments consisted of a b ent glass 
tube, having a long and a short leg at right an­
gles. Into the ,open end. of the longer portion 
was placed a substance from which gas could be 
obtained by hpat, after which the t ube was her­
metically sealed. The shorter li  nb " as then 
plunged into a freezing mixture, and heat ap­
plied to the larg€r portion, ge � eratin� large quan­
tities of gas. upon which, being con fined In a FmaU 
compaF s, the pressure . gradually increa$ed, final­
ly condensing the sume into liquid form In the 
smaller receptacle. The facts thus re(alled will 
indicate the i'll portan ce of a recmt experiment 
made by M. Melsens, a celebratEd chemist of 
Brussels, who, it  i� stated, ha� lately !!ucceded in 
obtaining wood charcoal in an absolutely pure 
stltte. So great is the absorbe nt po wer of this 
substance that it will concentrate in . its poreR a 
quantity of gas equal to its  o w n  weight. This 
has been used by Melsens in an ap oaratus similar 
to that of Faraday abo ve described ; and through 
its agency, h') ·has succepded in I queCying gases 
with great readiness. The charcoal , it Ecems, is 
placed i n  the long leg and allo wed to absorb as 
much gas as possible. The 1 �be is thea se aled and 
enclosed · in a tin pipe heated it) 2 12° IJ.y a currpnt 
of steam. The gas in the .charcoal Is thus dis­
engaged and caused to comp!ess itself into the 
short limb, paEsing almost immediutely into a 
liquid state. 1t is stated that· from one to. one 

and a half cu bic inches of liq uefied ·gas can be q ukkly ob. 
tained. 

-----------... � . .  � . .. -------
Taxes on K n ()w J ed�('. 

O. M. says : Please. a�k o ur next Congress to remove a:l 
iaxes on means of edii�ati�, such .as tl:ru. i.n:u:�;t.Mty o:i, 40 
per cent .OD philosop;hkaJ ·appal'atus. " 1  kri .. "v of several 
parties who propose to import telescopes and other scientific 
implements .for their .own use ; but on aBcertainin� tue fact 
of that enormous duty, they at once gave it up. I caunot 
see that it would lessen the profits of thos(l in this conntry 
who sell such instruments if the duty were removi>d , f,S the 
goods are. mostly imported ; nor wo'�ld it materiall y  in ter­
fere with such men as Alvan Clark, Ritchip, Zeutmayer, 
Spencer, and others, whose business depends mostly on their 
well knowu skill and illtegrity. Please lend your intl u�nce 
to assist those whose purses are scant, yet .who are trying to 
edu,?ate themselves and others. "  , 

------------....... ..  � . •• ------�-----
Fast Trains in Engl a n d. 

There has, been .a dispute as to which is the fastest traiu 
in England. ;  Precedence has been claimed for the 10 A. M. ex­
press from King's Cross. It alsu ass�rted that the Great 
Western express ,between Paddington and Exeter is faster_ 
Between PtHidington and S windon the dhtance is 77i m iles, 
and bath the . np and ·down · tr/i,ins t ravel it in 87 min utes, 
inclnding the starting and stopping, or at the ra.te of 53 '(12 
miles per hour. At full pace, the speed [s as nearly as possi­
ble a mile a minute . Th!l Great Wester.o railW'ay is built  on a 
7 feet gage, hu� many parts of the line hav.e a third rai l ,  al­
lowing narrow (4 feet 8� inches) gaze trains to run on it also. 

-�-'------....... . � . .  _------
LIGH T NING SHEEP SHEARS. 

This ingenious a pp lt rat uB, accordi!lg to the Ironmonger 
will shear six sheep in the time tha.t it now takes to denude 
one of his fleece. Anybody can operate it and do better 

work tpan the most skillful shearer with the old fn,shion� d 
shears. aud without danger of cutting the flesh. The han d le 
of the knife is arranged with a spring, and the lJIade, by 
pressin, the former, is caused to travel acr,)s� the sharp 
tee�h, 'which are first imbedded in the wool. The movement 
resembles that of the ordiuary sciesors ulade. Whfln the 
kIiiia'retu,rns, .it raises itself clear of the wool, allow�ng the 
Saine to- esca.pe uninjured by -scra.ping. 
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THE GREAT BRIDGE AT n. L0111S. 

In former numbers of the SCIENTIFIC AMERICAN, we have 
given various intel'ellting details pertaining to the remark&' 
ble WClrk In vol ved in building the granite piers of this great 
example of engineering. We have also given various Ulus' 
tn.tions thereof, and of the superstrUcture. We now pre­
sent an engraving whic� will intelligibly illustrate the Inge-

in July, 1874. The following interesting particulars are de­
rived from a letter in the New York Times : 

The river Is spanned by three arches springing from east 
and west abutment towers to piers in the river. From the 
abutments to the piers, east and west, the arches have a 
I!pan of 502 feet ; the central arch from pier to pier has a 
span of 520 feet. These arches are of cast steel . The 

top and boi1em row form what is technically called a chord, 
and theM," united together by main bra.ces in the form of 

the ]ette.r A. The two chords are nnited laterally by huge 
tie rods. That is the whol" pri nciple of the matter. 

The modus operandi is as follows : The tubes are brought 
in barges underneath the place where the men are work ing, 
and are elevated by a small stationary engine. The ends of 

the tubes arE' so nicely grooved 
that they fit in very tightly, 
even without the couplings. 
They are grooved also on the 
outside, to correspond w ith 
the grooves and fillets of the 
couplings. When the latter 
have been applied , an enormous 
pin, with a diameter of fi '<' e  
inches an d n. weight o f  1 0 0  
pounds, is  screwed through the 
couplings, going, of coursf', 
also thro ugh the united ends of 
the two t ubes. The brIdge 
being d ouble, thele o re tigbt 
rows of tubes, makIDg, for the 
side arches 340 to the span , and 
34� for the central one. The 
men a!'e working n o w  on the 
eastern half o f  the bridg!', the 
other b�ing in such a forw .. rd 
state that it has to be nf'gIecttd 
until the rest of the wOl'k ba­
lances it. In this gigantic work 
the utmost tho u ght of l i ttle 
taings is  imperatively n�eded. 
The moruent that one tube Is 
in place, the tube that ly, ]ances 
it on the other �ide of the pier 
must be lJUt into position . The 
strain upon the iron cables that 
support the tubes until they 
form a perfect arch is regula­
ted to a pound weight by means 
of hy draulic rams. When the 
temperature rises the cables 
stretcb , and the wllOle fabric 
of uncompleted arch ing sinks 
a litt�e. It has to be raiRed up, 
and the l ams do this by takIDg 
a little gentle pull upon tho 
cables, or, as the mariners 
would say, ..  hauling taut. " 
'fhis is effected by pum piug � 
little glycerin into the rams. 
If, on the contrary, tbe tem­
perature falls, the tables cun­
tract and tilt up the arching a 
trifle more than is required . 
Then the watcher over the rams 
has to pump out a little glyce­
rin, and the pressure on the 
cables is relaxed . This liLtle 
place 'where the rams are may 
be considered tbe grellt artery 
of the work. The perfect con-

I trol that Captain Eads and his 
a.sistant have over their off­
spril' g is sometimes evinced 
in an amusing way. The me­
thod of construction to pre. 
serve the just balance is natu-

I rally to build the tubes half 
way from each side of a pier 

, at the same time, so that one 
half balances the other half. 
The engineers CQ·mmenced in 
this manner with the pier near­
est thR w€�tern bank, building 
up, at the same time, the tu­
bing {rom the western abut. 
ment. When the latter Diet 
the western half of the first 
pier, the extremely hot weath er 
had expauded tLe :netal , and 
th e tube s wo uld n ot unil e. Ba­
ron FJadd i mmediately bought 
hundreds of bales of igunny 
bags, and packed tLe rerald· 
trant tubes in i ce. All n ight 
the thermometer kept ritli n g, 
but the ice did Its wOlk, lind 
they came toge, h : r  f O  closely 
that you CQuld not llave seen 
daylight bet ween thrm. The 
same re sult co �ld have been 
obtained by blasts of cold nir, 
but the Keystone Bridge Com­
p�ny, of Pit t�burgb, who have 
th.fl con tract for the su per · 
struct ure, Ivere in a hurry to 
close the western arch, so the 

nious manner in which the pl� of the luperstructura is bridge being double, the arc�es are double, but the principle ice was used. 
being executed. This work iII uow proceeding at St. Louis, can be more easily shown with one part ; for. as it ig. built, it The workmen now thoroughly understand the u andling "f 
and by l.ts novelty attracts the attention of engineers from is really two hrldges j oined together, and it co uld be mad� the tubes, and are p lltting them together on the eastern hall 
all parts of the world. Tb.e clUef engil1eer ot this gr$ll.t indefinitely bro!l;der or narro w8l' acoordin� to req uirement. at . the rate of twenty-tour a day. ',l'h e f' am �s, from which 
work is Captain JaOle. B. Eadl, of St. Louis, to W'�oie fam� The aroll 111 oomp03ed of tilDes, each twelve feet in length, the long cllrves of taDing sbnd, are all in3drted. T ue .J6 are 

808 110 mln of science the ,u� of t� atructU8 ' wiU e.d1l joined ta,68b.er by mOit admiu.ble oollplingd. Th.e�e a.re oaJled skewbacks, and are ot wrollght iron, fo rged in onc 
m"-llJ" 1a.u.reli. It is expected tb,at the bridp will be finished four sets c.l tUbed, arrangdd tw') above and two below. Th" -t>iooe of th.iee tun� V9ll'�ta.ble l!lpecimen of the �di. 
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work of Pittsburgh. The first tube, which i s  very short and 
stout, is screwed to this with four steel bolts, five inches in 
diameter, which go back into the very bowels of the pier, 
twenty. eight feet, and are then driven through an anchor 
plate. This fact will give a better idea of the huge m� sses 
of masonry serving as piers than any formal statements or 

that science is debarred from studying the internal mechan­
ism of a molecule which she cannot take to pieces any more 
than from investigating an organism which she cannot put 
together. But in tracing book the history of matter, science 
is arrested when she assures herself, on the one hand, that 
the molecule has been made, a n d  on the other that it has 
not been made by any of the processes we call natural. 

adhere. One specim.en caught had a. tube around him, an 
inch in diameter and a foot in length. . He was thrown into 
a . basin of water where he moved rapidly about, evidently 
ill at ease. The next day he was. lying quiet ; and about his 
neck was a ring of mud formed from the floating particles in 
his prison. During the evening, he was foun d  stre tched out 
at full length, trying to s wallow an anemone tha.t had been 
imprisoned with him. 

. measurements. The men engaged in the construction be­
long to a class which American enterpri se has called into ex· 
istence. They are bridge builders, working at nothing else ; 
and though not scientifically educated, have a rough and 
ready comprehension of the work they do, which tends to 
elevate their minds. They are trained to perfect exactitude 
in the smallest details. If a bolt does not fit perfectly, there 
is no thought of lI,ssisting it promptly with a sledge ham­
mer ; \mt there is an instant conclusion that, by some acci­
dent, the bolts have become mixed, and that this is not the 
special bolt for that particular hole. For down to the mi­
nutest scrap of iron, everytlling has been fitted at Pitts· 
burgh, and must fit here. To nearly fit will not do ; it must 
absolutely fit. The consequence of such exact training is 
exemp1ied in the conduct and manner of the men who are, 
without exception, the most intelligent and orderly body o f  
workmen I have ever seen. With such men rapid progress 
is certain, and there can be no doubt that the arches will be 
completed before' the end of November. But the bridge will 
not be finished th.JU, by any means. The roadways have to 
be built upon it. The upper one will be for omnibuses, foot 
passengers, etc., the lower for a double tracked railway. 
These two will be supported by struts, the longest of which 
near the piers, will be 56 feet, and then gradually dimin­
ished as they approach the center of tbe arch. These struts 
will rest upon the heads of the couplings where the tubes 
are strongest, and, as only a direct weight comes upon th�m, 
will be able to bear five times more than the bridge company 
will ever permit ; for the transit of trains will be entirely in 
the hapds of the company's o fficers . 

Science is incompetent to reason upon tb.e creation of 
matter itself out of nothing. We have reached the utmost 
limit of our thinking faculties when we have admitted that, 
because matter cannot be eternal and self-existent, it must 
b ave been created. It is only when we eon template, not 
matter in itself, but the form in which it act ually exists, 
that our mind finds something on which it can lay hold. 
That matter, as sucb , should have certain fundamental 
properties, that it should exist in space and be capable 
of motion, that. its motiou should be persistent, and so on, 
are truths which may, for anything we know, be of the kind 
which metaphysicians call necessary. We may use our 
knowledge of such tr !lths for p urposes of deduction, but 
we have no data for speculating as to their origin. But tt at 
there should be exactly so much matter and no more i n  
every molecule of hydrogen is a fact of a very d ifferent 
order. We have here a particular distribution of matter, 
a collocation, to use the expression of Dr. Chalmers-of things 
which we have no difficulty in imagining to have been ar­
ranged otherwise. The form nnd dimensions of the orbits 
of the planets, for instance, are not d etermined by any law 
0f Nature, but depend upon a particular collocation of mat­
ter. The same is the case with respect to the size of tb e 
earth, from which the standard of what is called the metri­
cal system has been 'derived. But these astronomical and 
terrestrial magnitudeR are far inferior in seientific impor, 
tance to that most fundamental of all standards which forms 
the base of the molecular system. Natural causes, as we 
know, are at work, which tend to modify, if they do not at 
length destroy, all tbe' arrangements and dimensions of the 
ealth and the whole solar system. But though in the course 
of ages catastrophes have occurred and may yet 0ccur in the 
heavens, though ancient systems may be dissolved and new 
systems evolved out of their ruins, the molecules out of 
which these systems are bnilt--the foundation stones of the 
material universe-remain unbroken a:\d unworn . They 
continue this day as they were created, perfect in num ber 
and measure and weight ; and from the ineffaceable charac­
ters impressed on them we may learn that those as pirations 
after accuracy in measurement, truth in statement, and 
justice in action , which we reckon among our noblest attri­
butes as men, are ours because they are essential constitu­
ents of the image of Him who in the beginning created, . not 
only the heaven and the earth, but the materials of which 
heaven and earth consist. 

The hermit crab is a common but curious creature, resem­
bling a little lobster, armed with powerful claws and a very 
thick breast plate. He is a q narrelsome customer ; bat un­
fortunately for him, the after part of his body is soft and 
defenceless. Left to his . own resources, he is a great 
coward, but gets an accession of bravery when he discovers 
an empty univalve shell. This he ey amines inside and out 
turning it over and over until satisfied that there is no weak 
place in the rear, when he passes into it t ail first, and then, 
calmly folding his strong claws across the entrance, is ready 
for the fray. When a larger crab finds a shell that suits him 
in which a smaller one of his own species has already take� 
refuge, he unceremoniously inserts a claw and drags the 
little one out. The sheil  becomes the home also of a beauti­
ful hydroid which appears like a velvet coat of waving fibers. 
These, seen through a n:. icrosc@pe, resolve themselves into a 
triune ' creature, three bodies on one stem, each with its 
special function to ' perforn, making one little single life. 
One body absorbs food, another reproduces the young, while 
a third, armed with tiny jaws, defends the little community 
against other creatnres still smaller. 

Another odd specimen found was the goose fish or lophiu8 
Amerieanus. It is about two and a half feet long. a flat, 
thick mud- colored, mis-sbapen mon ster. whose small fins 
proclaim it not a rapid s wimmer. Burrowing close to th e 
mud, it elevates two little fishing rods, each about twelve 
inches in length, formed of a stiff elastic substance hke tlie 
spine of a catfish. These spring from the upper part of the 
nose ; and when not in use,lie back flat upon the head. Whe'u 
the first wants his dinner, however, the rods are raised at 
various angles and moved slowly about ; on the end of each 
dangles a red muscular fiber which dilates and contracts 
like a worm. Attracted by this bait, the unsuspicious pollak 
attempts to appropriate it. Slo wly the goose fish lowers i ts 
lip, and then suddenly engulfs the un wary victim in its 
mouth, which, set with great fangs, opens like an old fash­
iOl;led carpet btJ,g. 

--------------.� .• ,�.�.�-----------
Molecules. 

/ Professor Clark Maxwell lately delivered an interesting 
lecture before the British Association upon molecules,/ by 
which is meant the subdivision of matter into the greatest 
possible number of portions, similar to each other. Thus, 
if a number of molecules of water are combined, they form a 
mass of water. Molecules of some compound substances 
may be subdivided into their component substances. T hus 
the molecule of water separates into two molecules of hydro­
gen and one of oxygen. 

The ancient atomic theory, described more than two thou­
sand years ago by Lucretius, was that the molecules of all 
bodies are in motion even when t�e body appears to be at 
rest, and this is the accepted theory of today. In the case of 
solids, these motions are confined within such narrow limits 
that we cannot, even with the microscope, detect any altera­
tion in thei, ·  positions. But liquids and gases may be sub­
jected to experiments which afford convincing proofs of 
molecular mo:ion. If the ga�es oC ammonia and hydrochloric 
acid, for example, be placed in a glass tube, with a stratum 
of air between, the lighter gas, ammonia, above, the gases 
diffuse through the air and producA a w1l;ite clo ud when they 
meet. 

Air confined in a vessel presses, as we say, against thl' 
wall thereof. What we term pressure is simply the impact 
of the moving molecules against the interior surfaces of the 
vessel. The amount of the plessure depends upon the num­
ber of molecules of air or gas within the vessel. By the ap­
plication of heat,the movement Of the molecules is increased 
in velocity, and such increase of course causes each molecule 
to strike harder against the walls of the vessel ; in other 
words, the pressure is increased ; the law of such increase of 
pressure being as the square of the velocity of the lllolecules. 

Dr. Joule has calculated the velocity of hydrogen mole· 
cules, at the temperature of melting ice, at a little over 6,000 
feet per second. The molecules of ammonia move about 
2, 000 feet per second. The molecules of common air move 
with a velocity of seventeen miles per minute ; and if they all 
moved in the same direction, nothing could stand such a 
wind. Bnt molecules constantly impinge against each other ; 
and by this contact, their directions of motion are incessantly 
changed. 

iprofessor Maxwell has calculated the size and weight of 
bydr0gen mol�cules, and find s that about two millions of 
them, placed side by side in a row, would occupy a length 
of abou t one twenty-fifth of an inch ; and that a package of 
th�m, containing a million, million, million, million of them, 
would weigh 62 grains, or not quite one eighth of an 
ounce. 

Each molecule throughout the universe, says our author, 
bears impressed on it the stamp of a metric system as dis­
tinctly as does the meter of the archives at Paris, or the 
double royal cubit of the Temple of Karnac. 

No theory of evolution can be formed to account for the 
similarity of molecules ,  for evolution necessarily implies 
continuous change, and the mole;)ule is incapable of growth 
or decay, of generation or destruction. None of the pro 
("..esses of nature-, since the time when Nature began. have 
produced the slightest difference in the properties of any 
molecule. We are therefore unable to : ascribe either the 
existence of the molecules or the identity of their proper· 
ties to the operation of any of the causes which we call 
natural. On the other hand, the, exact eq;uaIity ?f each 
molecule to all others of the same kind gives it, as Sir John 
Hocschel has well said, the esse�tial �ha:ract�r of " a manu; 
factured al"ticllj, and precludes the idea of hs being eternal 
and self-existent. " . 

Thus we have been led, along a strictly scie�tific path; 
very Dear to the , point at wkich scie�ce; must · stop. Not 

----------�-.� ..• � . .. -------------
Odd Fboh. 

The summer's work of the American Fish Commission 
is of unusual interest from the fact that a large number of 
queer marine animals have bden brought to the surface by 
the improved dredging apparatus employed ; and, besides , 
much valuable information has been added to our knowledge 
regarding the habitat of various fishes and mollnsks. A cor­
respondent of Forest and Stream epitomizes, in an interest­
ing commuuication, the labors of the scientists who have con ' 
ducted the explorations, and we extract therefrom the fol­
lowing particulars rl'garding the p rogress and discoveries 
made : A live, calista con'Vexa (a species of clam), brought up 
in Casco Bay, has, it seems, upset the opinion that it 
was extinct so far north. Quohogs, which once existed in 
plenty and the shells of which are found in the Indian �hell 
mounds which cover Peak's Island on the coast of Maine, 
are now obtained only in a little cove in Casco Bay ; while 
oyster shells,  to which a saddle rock is but a pigmy, are 
thickly planted belo w the bottom of Portland Harbor, though 
as living organisms their species is now extinct. 

Down in these ocean depths, ' th@ animal kingdom takes 
from the floral tribe the duty of embellishment� but these 
flowers wave their graceful petals but to entrance a victim, 
which, when seized, is pressed close to its mouth and then, 
even if larger than its captor, is swallowed whole. Holding 
tightly to its prey, the sea anemon e  gra,dually protrudes its 
stomach from its mouth ; and turning it inside out,envelopes 
its dinner and then lies quietly waiting the death of its food 
and subsequent digestion. Then such portions as are not 
suitable are rej ected , and the stomach is aga;n stowed away 
for future use. The sea cucumber (pentacta jrondo8a) is 
,(Illother curious creature. First found , it is a small compact 
gherkin : but left to itself, it swells and developes into an 
immense cucumber. Two magnificent specimens of a star 
fish known as a goma8ter phrygianus were fo nnd in deep 
water, where an almost icy temperature made for them a 
constant winter. They arA four or five inches from point to 
point, and of a deep scarlet hue with a surface embossed like 
shagreen. Hundreds of a pale straw colored star fish (elene­
discus er'ispatU8), hitherto esteemed very rare, were brought 
up from these icy depths. Three large specimens of a rare 
and beautiful anemone (urticina digitata), the first perfect 
ones ever found, were also obtained, a discovery of interest 
from the fact that none of the species have been recorded as 
existing nearer the coast than George's Bank and at a depth 
of 400 fathoms. 
. Worms predominate in the hauls of the dredge. Many 

sorts and sizes were fonnd; from tiny' c:i-eat'ures, the peculiari, 
ties of which are distinguishable only , under the microscope, 
to the grand 'ceria1�tliu8' borealis, one of the anemone family, a 
foot in length. An have the same style of hOlise,and exude 
from th�ir bodies a \slime� which probably lias chemieal af­
fi nity f�r the lime in the water and which ' cause/! the nirid' to . � 'I ,. . ,  ' ' , 

Another curious find was thQ egg of a skate, lleeminglY,a 
dark colored case, of texture somewhat like a beetle's bac�, 
but tougher. It '\Vas shaped like a fisherman's creel, a rec­
tangle with the ends cut out, leaving a square center with 
four projections on which to wind the line. The egg she1l 
is not unusual and can be found on sandy beachos, thro'w,n 
up by the t:de, dried and empty, looking like the husk i?f 
some nut. The specimen found was opened , and the little 
creature released and placed in a basin of water wbere it 
swam around for several days. The yolk of the egg ' r�­
mained attached .and appeared quite as large as the. fish. 

• • • • • 
Kegula r Eatlng. 

Half of all ordinary diseases, says Dr. Hall in his Joul1nttl of Health, would be banished from civilized lifQ, and dYI! · 
pepsi a beco . e almost unknown, if everybody would eat but 
thrice a day at regular times, and not an atom between 
m eals,the intervals being not less than, five hours, tb at beiJ�g 
th e time required to digest a full meal and pass it out of the 
stomach. 

If a per80n eats between mealR, the process of digestion Of 
the food already in the stomach is arrested, until the la�t 
wbich has been eaten is brought into the condition of the 
former meal ; just as, if water is boiling an d ice is put in the 
whole ceases to boil until the ic') has been melted a�d 
brought to the boiling point, and then the whole boils to­
gAther. 

But it is a law of nature that all 'food begins to decay, after 
exposure to heat and mnisture for a certain time. If a �l 
is eaten, and in t wo hours another, the whole remains undi­
gested for seven hours, before which time the rottening pro­
cess commences, and the man has his stomach full of carrion 
-the very idea of which is horribly disgusting. 

As, then, .all the food in the stomach is in a state of fer­
mentive decay, it becomes unfit for the purposes of nutrition 
and for making good pure blood. Small w')nder is it that 
dyspeptics have such a variety of symptoms, and aches, and 
complaints in every part of the system, for there is not one 
drop of pure blood in the whole body ; hence, the nerves , 
which feed on this impure and imperfect blood, are not pro ' 
perly nourished and , as a consequence, become diseased. 
They " complain" ; they are hungry-and like a hungry man-­
are peevish, fretful, restless. We CAlll it nervousness, and 
no one ever knew a dyspeptic who was not restless, fretful, 
fidgety, and essentially disagreeable, fitful and uncertain. 

The stomach is made up of a number of muscles, all of 
which are brought into requisition in the process of digestion. 
But no muscle can work always. The busy heart is in a 
state of perfect repose for one third of its time. The eye 
can work twice in a second, but this could not be continued 
five minutes. The hands and fe�t must have rest, and so 
with the muscles of the stomach ; they only can rest when 
there is no work for thern to do-no food in the stomach to 
digest. Even at five hours: interval,and Elltting.tl:lri� a day, 
they are kept constantly at work from breakfast until the 
last meal is disposed of, ' usuaUy ten: · 'o'clock "at · 'tliglIt . . Blit 
multitudes eat heartily witliin an ,hour iof bed time ; thus, 
while the other portions of the body are at rest, the stomach 
is kept laboring until almost da,yJight, and mMe to begin 
again at breakfast time . .  No wonaer iSi it that the stomach 
is worn olit"':'has lost its power of action. Many girl., be-
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come dyspeptic before they are out of their teens, in conse­
quence of being about the house and nibbling at everything 
they lay their eyes oJ). that is good to eat. 

--------------�.�.� . .  
In the Ohronique de la Societe d' Acclimatation, M. Ruimet 

states that, by feeding silkworms on vine leaves, he has ob· 
tained silk of a fine red color ; and that by giving the worms 
lettuce leaves, they have produced cocoons of an emerald 
green color. M. Delidon de St. Gilles, of Vendee, has also, 
by feeding silkworms-during the last twenty days of the 
larva pel'iod-on vine, lettuce, and nettle leaves, obtained 
green, yellow, and violet cocoons. 

. . . - . 
THE AYRSHIRE Cow.-The Ayrshire is bred, and has been 

bred, for milk ; her inheritance is all in the line of milk pro· 
ducing. Her form indicates it ; her records prove it. When 
aged and dry, the same functions which ordinarily fill the 
udder fill her muscles with fat ; but while milking, inheri· 
tance, intensified yearly by selection, turns the energies of 
her system towards extracting materials from her food, and 
secreting the larger and richer part in the udder. As the 
shorthorn stands with the grazier, who has tried their qual. 

�mttit.an. 
$, 

Improved Metal Plauing Machine. 

John T. Klchner and William H. Odenatt, Philadelphia, Pa.-This machine 
Is specially deSigned for planing the valve seats of locomotive and other 
engines, It being secured to the engine by screwing Its stand holts Into the 
holes of the steam chest bolts when the steam chest Is removed, and to 
adapt It for attaching It to different engines, In which the holes vary In the 
distance apart. The top frame or disk on which a revolving disk Is arranged 
I. provided with Short radial arms for attaching the stand holts to, which 
are adjustable radially and clrcumferentlally. The feed acrew Is turned by 
a star wheel, which Is brought In contact with one or more stationary pins 
each time It makes a clrcnlt . 

Improved Car C oupliug . 
August Sehorg and Benjamin Van Valkenburgh. Coblesklll, N ,  Y.-A band 

which slides on closes the drawhead, and Is operated by a forked lever. The 
drawhead Is made In two parts, one of which Is attached rigidly to the 
truck by means of clips. The other part Is hinged, and drops dQwn hy Its 
own gravity when unsupported. Tbe parts are each recessed out to form 
the mouth and opening of the drawhead, and are held firmly together by 
the ban d when the latter Is slipped forward. At the top and bottom of the 
fiange Is a loop, which the forks of the lever enter. The lever IS held In posl· 
tlon by means of a forked Iron attached to the timber of the truck. The 
handle end of the lever Is bent upward to make It convenient to handle as 
well as to fasten. When the handle end of the lever Is thrown up to the 
truck, the band Is thrown outward, 80 as to keep tb.e drawhead closed and 
the couplln!l' link confined. In this posi tion the lever Is confined by a pin 
In the forked tron. When the lever Is thrown outward, the band Is thrown 
back, which allows the part of the drawhead to drop down ready to receive 

ity, so does the Ayrshire stand with the dairyman. By seek. 
Improved Apparatus for Graining 'Wood, etc. 

ing improved breeds, the farmer is adding materially to the Charles Falke, New York clty.-In nslng the extension roller, the requl. 

the link of the opposite coupling. 

profits of his farm, for he is utilizing the great power and site wldtb. of the article to be grained Is first taken, and the apparatus Is 

unerring certainty of inheritance.-Dr. Sturte'IJant. then adjusted by loosening the handle frame. setting the female screws 
====�===�========iC:==�==:=====:==== and shells to the desired width, fastening the handle frame again, Inserting 

- the band rollers an d fiexlble band fitting that width . The roller Is pressed �tttut �mtritan and gortign �attnt�. over the color board, which leaves the Imprint of Its grain on the periphery 
of the cylinder. The grain marks are thence transferrod to the snrfaces to 
be grained. Impl'Oved Apparatus for Extracting Cane Juice. 

Duncan MOfiat, New Orleans, La.-Thls Invention conSists In the arrange· 
ment of a holding device with the delivery rolls of tbe mm and the rotary 
cutting apparatus ; also of a vat containing a secondary steamlng compart· 
ment under the one Into which the crushed and chopped cane Is first reo 
celved, containing revolving chopping and heating blades ; also, stationary 
ones to continue the disintegrating process until the cane Is  reduced to 
pulp. The bottom of said compartment I s  perforated t� filter the Nice 
from the pulp as much as possible ; and has a spout leading from It to con· 
duct the pulp to an endless carrier, by which It Is delivered to pressing 
rollers to expel the remaining juice. The two compartments of the steam. 
Ing vat are separated by a valve, which Is turned from time to time to dellv· 
er the cane to the lower compartment In batches, Which have been snbject· 
ed to the steam In the npper compartment " sulllclen t length of time. Be· 
low the filtering bottom of the lower compartment there Is a trough, which 
receives the juice falling down from said compartment, and conducts It to 
the evaporator. 

Improved Needle Threader for Sewing Machines. 

Thomas Schofield, Grass Valley, Cal.-The hody or handle part of the 
needle threader Is of thin sheet metal, and the Instrument may be placed In 
an upright position .  At one elld of the handle Is a forward projecting 
guide piece which passes up and down along the Bide of the needle, nntll a 
hook strikes the eye of the needle and enters through It . The hook has a 
curved end of very small size, which takes up the thread and draws the same 
back through the eye of the needle . The rear part of the hook Is hent In U 
shape, &nd held In a groove In handle by means of a plate and screw. A 
small set screw regulates the distance of the hook from guide piece, to be 
adjusted to needles of different thicknesses. At the other end of handle a 
hook and needle guide are placed In similar manner, but under a right angle 
to the bedy of tb e handle, so that needles may he threaded from the Sides, 
back, or front. 

Improved Propelling Mechanism for Vessels. 

Lindsay Murdoch, Marble Hill, Mo.-This Invention consists In a horizon. 
tally sliding frame and a bar carrying at Its lower end "addle floats sliding 
vertically therein ima horizontally therewith. By this arrangement the 
paddles have parallel vertical and horizontal motions ,  so that they are pre· 
sented to and leave the water edgewise and move against It directly In the 
line of the motion of the boat. 

Improved Saw Sharpeniug Device. 

John 13. Drake, Goshen, Ind.-The file guide has, at one end, jaws to hold 
the file, and Is rounded at the other to sUde In a hole through an adjustable 
gUide , by means of which It may be placed at any desired hlght. This appa· 
ratus Is applicable to vertical saws as well as to clroular saws. By means 
af It the file Is carried In a straight line across the saw. 

Improved Automatic Fire Escape for Safes. 

Ira Parke, Mineral POint, M o .-It is proposed to have a safe resting on a 
platform having whe�ls, and pivoted at one end. while the end ne .t to th e 
wall of the building is suspended by an easily com"ustlhle rope or other 
contrivance, to be destroyed by a fuse or a gun discharged against It, or 
burned oll to let the platform fall.  The platform, whiCh Is arranged In 
front of a trap door In the wall opening Into the street, Is to unfasten the 
door In Its fall and force It open, alid the door Is to form a continuation of 
a descending track, of which the platform Is the other part, on which the 
safe will roll Into tb e street, and thus be saved from the fire. Fuse may be 
connected with the suspending rope, and arrange. I throughout all parts of 
the building, to Ignite the rope or discharge the gun against It when the fire 
breaks out In any part of the building ; and the fuse wal also be arranged 
to communicate the alarm to the 01llce or other apartment .  

Improved Tap Holder Attachment for Beer C oolers. 
Joseph Hyde Fisher, Chicago, I1l.-Thls Invention consists of an attach· 

ment to beer coolers for packing the hole through which the faucet projects 
to prevent the escape of the cold all', which Is composed of metal clamping 
rings, and a rubber packing ring, arranged In two parts, of which one Is 
fastened to the bOX, and the other to the door, In connection with the tap 
hole. 

Improved B oy' s Sled. 
Samuel D. Mott, M!lford, Pa.-The rear ends of two sprlnl\'s are 

secured to the frame work of the sled, to the forward ends of which I. 
attached a cross bar, In such a pOSition that the rider, when sitting upon 
the sled,  may rest his feet upon the said cross bar, either upon the outer or 
Inner sides of the side frame. of the sled, as may be desired. To the center 
of the cross bar Is pivoted a smllll runner, which Is made of a much less 
hlght than the sled, and the springs are made of such a strength as to hold 
the said runner away from the ground, except when pressed d own by the 
rider'S feet, resting upon the cross bar. To the rnnner 18  attached a cross 
bar, to which are attached the ends of cord •. By pressing the runner down 
to the ground with his feet, and pu1l!ng upon one of the cords, the rider can 
Incline the runner to one or the other Side , and thus guide the sled as de· 
aired. 

Improved Fouutain Hand Stamp. 
Francis J. Coutant, New York clty.-Tbls Invention relates to the con· 

strnctlou of stamps for certifying checks and for similar purposes, having 
special refeTence to what Is known as the " ribbon stamp ;U and conSists In 
a fountain for the Ink and Ill " mo nble pad. The shafts being Immersed In 
Ink, the ribbon Is of course saturated with It. As the ribbon Is drawn from 
tbe fountain it paBoeS betweeu two ]'lacking pieces, the objeot of which is to 
strip 011' th" surplus Ink from the ribbon and to keep the fountain closed. 
These p"eking pieces are made of elastic material, oompressed by means of 
the metallic plates and Berews. After leaving the paeking pleees, tile rib. 
bon 18 dl'aWln,ver1the.rol1fM'1! a·nd beneath the type plate, and then npward 
&nd Into the fountain. By this invention the tronble and expense of fre· 
quently renewing or 8at,u�tlng th�rlbbons are avoided. The pad, hy means 
of a lever, Is thrown upward against the ribbon and type, Instead of op· 
eratlng the stamp, ln the nsnal manner, hy 8 blow on the stem. With a pad 
constrnoted In'tM'; manner the stamping may be done wlth tlie same hand 
that holds the \'Iaper, orWith ol1e hand • .  ::::::: 

Improved Nut L ock. 
Daniel Sawyer, Washington, Ind.-A wa, b.er plate Is  nlaced npon the 

bolts before the nuts are screwed on. to which ie secured one or more pteces 
of stee" which are made thin �nd fastened edgewise, and upon the upper 
part of each I s  formed a spring. standing out a little upon one side, prefer· 
ably upon the side next the nut to be locked. A plate Is pivoted to the 
pieces near one end, and Is slotted so that It may be turned down upon the 
washer or turned back . The Inner edge of the slotted plate Is turned up at 
rll\'ht angles, and the steel piece Is placed at such a distance from the nut 
to be locked that the turned up part of the plate may rest against the side 
of the nut, and thus prevent the said nut from turning. By this construc. 
tlon, when the plate Is turned down, the steel plec.e passes through the 
slot In the plate and the spring springs out over the said plate, preventlllg 
It from rising. 

Improved Snow Plow. 
W!lliam J. Roberts, Cold Spring, N. Y.-A revolving bucket wheel Is 

arranged In front of the locomotive on a vertical shaft, and Is revolved hy 
meau' of a belt, or gearing maybe substituted, from a pullev on the axle of 
the locomotive to the pulley on the vertical wheel shaft. The wheel Is the 
frustum of a solie! cone. The outer edges of the buckets are parallel with 
the side of the cone, the ends being cut on the plane of the base and upper 
surface of the cone. A loose upper clutch revolves wltb the shaft, and Is 
dropped down by means of a screw or otherWise, and engages with the 
pulley clutch when It Is d esired t o  run the snow plow. As tbe locomotive 
moves forward, the wheel clears away the snow from tbe track and tbrows 
It to one side. 

Improved Fo ucet Attadlment. 
James Church, St .  Louis, Mo.-TllIs Invention 'lI'nslsts of .. cup of IU dl •. 

rubber or other elastic material, or partly of elastic materi al and partly of 
metal, combined with the faucet In such a manner that, when the b.rrel ls 
tapped, by driving the cork Into the barrel with the end of the faucet, the 
cup will prevent the escape of the IIqnld while the faneet Is being "djusted 
and before It Is made sulllclently tight to stop t · , e  leak. 

Improved Refrilrel'ator. 
Charles Camp, Mott Haven, N.Y.-This Invention consist. In a removable 

Ice box, fitted Into the upper part o f  the smaller o f  two compartments of 
the main box, so tbat It may be convenien tly taken out and put in when 
desired. The c�ld all' from the Ice chamber passes through • pipe 
and Into it horizontal hollow shaft, and escapes through the holes In the 
s' des of said shaft. To the end Jlarts o· the hollow perforated shaft are 
attached two four·armed plates, to the ends of the arms of which are 
pivoted the turned UP ends of shelves, so that the said shelves will always 
hang downward and be right side up, hoW\'ver the sbaft may be turned 
Thi s  construction enables any desired shelf .to he turned toward the door' 
so that anythinll' cau be readily put npon and taken from It. The sb elves 
are secured In any desirable position hy a long screw which passes in from 
the front of th e box through the end wall of the said box, so that Its for 
ward end may bear against the side of the end of the shaft, and thus pre. 
vent It from turning. 

Improved Washing Machine. 
Arthur M. Campbell, R line's Orove, Pa.-Thls Invention conSists In the 

com bination of the binding frame with the suds box of a washing machine 
to strengthen said box a!l'alnst the pressure of the operating mechanism . 
In the U spring, In combination with the lever and th e rigid arm attached 
to the presser board,whlch allows the end of the lever to be readily adjusted 
upon tile arm to adjust the presser board to the amount of Clothes to be 
"perated uPou. By suitable construction, as the presser board moves fo,.­
ward, the clothes are pressed between sai d  presser board and a stationary 
presser boa,rd, pressing out the water, which carries the dirt with it. As the 
pre'ser board moves back, the back rush of the water sweeps the clothes 
back from the stationary board, and turns them over 80 that they are ope. 
rated upon by the presser each time In a dillerent place, and are thus 
cleaned thoroughly In all their parts . 

Improved Printing Press. 
Jacob G. Peterson , Morg:antown, N. C.-The rollers are arranged In a reo 

clprocatlng carriage, which Is suspended on the type bed by the upper 
roller. The bearings of the lower roller are Immovable In the carriage. 
The bearings of the up"er roller are capable of moving up or down In the 
carriage, and have an a djusting screw by which the pressure of the rolle .. 
In the bed Is regul ated. The carriage has two toothed bars, extending 
from one side, between two wheels on th e crank shaft and the presser 
rollers, which are m ounted In stationary housings. The crank shaft being 
turned forward and backward hy a half revolution each way will cause the 
presser rollers to move forward beyond the type and back again, which 
makes the Impression on the paper. After each operation the tympan Is 
raised, the printed sheet Is removed, and an unprinted sheet Is applied, and 
the tympan Is lowered for Ihe next operation. 

Improved Quilting Attachment for Sewiug Machines. 
William H. Null, Blandinsville, Ill.-Thls Invention relate. to an Improve. 

ment In the class of machines for supportlng,stretchlng, and moving qullM 
or other fabrics across the feed plate of a sewing machine ; and consists in 
a peculiarly constructed carriage and a tilting roller frame, on which It Is 
supported, and In devices for holding and adjusting the fabric. 

Improved Plow Carriage. 
Henry M. Bullltt, Louisville, Ky.-This Invention consists of Independent 

axles far the truck wheels, bavlng a long nprlght arm at right angles to 
them Inside of the wheels, said iirm havlng a series of holes at short die. 
tances apart, and "onnected hy a sliort axle, wblch can be shifted higher or 
lower by changing It In the holes. From the center of this arm the bMm 
10 hung by " crotchet hanger, and Is connected by adjustable braces with 
the lower ends of the arms to maintain them In the upright position. The 
depth of the furrow is governed by the position of the suspending axle In 
the arms, and the plow Is supported entirely ahove the ground. for tran .. 
porting !it bom place to place, by adjusting the suspending axle In the top 
noies. 

' 
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Improved Pruning Instrument. 

W!lliam H. Collings, Raytown, Mo.-A pole of any desired length Is made 
hollow to receive a wire, which passes through It longitudinally. Upon the 
upper end of the wire Is cut a thread to screw Into the shank of the saw 
which projects above the end of the pole, and fits Into a dovetailed groove 
or socket In the side of a ferrule attached to the upper part of the pole, 
where It 18 secured hy a set screw. By this construction, In uslnl\' the In· 
strument, the hook Is passed over the twig to be cut, and the wire pulled 
down through the pole. The saw Is operated by the reciprocating move 
ment of the wIre and pole upon each other. 

Impt'oved Selt.Closing Faucet Attachment. 
Robert McConnell, William Truesdell, and Fredrick Mertshelmer, Omab.a , 

Nebraska.-An InSide collar, at the end of the faucet tube, serves as shoul· 
del' rest for It spiral spring, which eolls around a tubular valve, resting 
with Its other end against a shoulder of the same . Apertures at the end 
of the valve allow th e liquid to pass out through the tuhe when that end 
projects outside . A s o l i d  extension of valve , of smaller diameter than 
the same , ls threaded, and holds, by nut, a soft rubher disk 'tnd a strainer 
on the end of the tube . The rubber disk Is of the same diameter as the 
tube end, the atralner fitting clo sely over the same. By the joint action of 
the spiral sprIng and nut, the disk Is pressed firmly again s t  the eud of the 
tube, Glosing the Bame ellectivdy, so thai no llq1lid can escap E".  The faucet. 
when It I s  desired to draw ofi the fillid, ls turned In far enough to st rike the 
valve , forcing the same back, so that the disk Is carried toward the Inside 
of the vessel, and the apertures of the valve pass to the outside of the tube. 
The liquid enters, therefore, through tbe strainer and apertures Into the 
valve and the faucet, and Is easily allowed to escape.  

Improved B oring and Drilling M a chine . 
John J. Sheridan, New York clty.-Thls Invention has for Its object to 

furnish an improved dev1 ce for drilling, boring, cutting screw threads, etc. 
The machine may be adjusted by means of set screws , and Its base Is 
secured to the table by bolts , so that It may be further altered In position 
hy simply loosing the nuts of said bolts. Screws, which pass down through 
the base and rest against the tahle, enabl e the machine to be conveniently 
adjusted horizontally or plumbed, and the bolts secure It firmly In place 
when adjusted. Tbe upright frame of the machine Is made In the 
form of a segment of a hollow cone, ln two parts,  fianged and bolted toge­
ther so that the upper and lower parts may be adjusted upon each otber. 
Tb.e tool holding shaft passes up through the hub of a bevel gear wh eel, so 
that the said wheel may carry the said tool holder with It In Its revolution 
while the s aid tool holder may be free t o  move longitudinally In said wheel. 
The latter revolves in bearings in the frame, and f'ngagcfI ,  by tt gear Wheel 
and also by pulleys and band, with the driving shaft. The sh aft Is provided 
with two sliding clutches, and Is made to carry the band ;mll ey or gear 
wheel with it in its revolution, accord ing as one or the other of the clutches 
is thrown Into gea.r . A three armed lever has forks upon two of its al'ms, 
which enter groo'l'es In the clutches, s o  that one of them m.y be thrown 
Into and the other out of gear by a slngJe movement o f  tbe Jever. The 

third arm of the lever serves .0 a handle. Power I s  applied directly to the 
shaft by means of another sbaft m 3 etlng It at an angle and connected with 
It by bevel gear wheels To the upper side of the gear wheel, tt rough 
which the tool holder passes, and upon th e opposite sIdes of the center, are 
attached.studs, the upper ends of which are c o nnected by a bar. To the 
middle part of the bar Is swiveled a screw, which screws Into the upper end 
of the tool holder, s o  that the tool can be fed down t o  Its work or raised 
from Its work by turnll'g: the said screw In one or the otber direction.  By 
suitahle mechanism, each revolution of the I\'ear wheel feed" the tool sbaft 
down the distance of one thread of the swiveled screw. By a Rr itable 
device, wqen a. female screw thread has been cut, the cutter may be w1 1 h  
drawn from .aId tbread, all o wing the holder t o  b e  run out quickly, and 
without danger of Injuring said screw thread. 

ImprQved Bee Hive. 

George Miller, Battle Ground. Wa.h. Ter.-Thlg Invention consists In an 
tmproved bee hive fnrmed of a number of cel l s ,  provided wt",h a roof,  and 
supported by a single shaft or post from a base.  Around the foot of the 
uost is plac.pd a ve'u�el to reca:tve water to Pl'e:ven t ants an d other 1 !1 sects 
from crawling up. The main frames are formed of ' an upper and a lower 
plate within the cells, connected at their sIde edges by two or more bars 
Tn the top and bottom phtes of the main frames, and midway between the 
side bars of said m'.ttn frames, are formed gro oves to receive the top and 
hottom bars of the ,Ingle frames, so th at the said frames attached t o  t hem 
may be drawn out conveniently and without breaki n g  or otherwise Injuring 
the comb, or the comb In th e main frames. The bottom plates of tll A main 
frames are slotted. t v  give free PRssB,ge Ws.ys to the hees. The lower or open 
ends of the cells are closed with plates, which are secnred In place hy but .. 
tons pivot ed to the p�rtltlon walls. The buttons are semicircular In form . 
which enables them to toe turned to release one plate without releasing 
the other. 

Improved Propulsion of Vessels. 

George Boncher de Bonchervflle, Quebec, CAnada.-This invention con � 
sl sts in all improved wave motor for turning the propeller Fcrew of a ship , 
vessel, or bo«.t. A heavy platform is susnended by pivoted rods RO as to 
vibrate freely with the pitching of the sh ip. The after rods are extended 
each some distance npward� and to their upward ends are pivoted bars 
which are also pivoted to vibratory rods which carry reverse(l I3prlng pawl s .  
These pawls move alternately ratchet wheels which a r e  rIgidly attached t o  
independent sleeves that are l o o s e  on a shaft, a n d  h ave each a large beve 1 
spur wheel . Between these wheels an d engaging with both Is a small bevel 
pinion on the propell er sbaft,whlch , b y tb e motlon of the two large wh eels , 
Is turned by eith er alternately In the ,ame dtrectlon . The vibrations of the 
platform are thus utlhzed and transferred to the propell er. Patents on this 
Invention have also been obtained lu England and various countri es on the 
continen t .  

Improved Incllnometet' o t'  Grading Level. 

Dr. John Thomley, Charlott esvme, Va.-This Invention has for Its object 
to furnish a simple and Inexpensive but efficient lustrnment for readHy 
determining grad�s. incll,nations or ang-' e!1l of variou� Qurfac es ; and it con 
sists in apply1ng a graduated extensible bar to tbe ordinary �arpenter's or 
mason's l eyel, and providing such means for adjll s tmen t and clamping the 
same as will enable It to support the level at various Inclln.tlon s and Indl 
cate tb.e grade. 

Improved Bee Hive. 

Johu H. Stockwell, Bronson, Mich.-This invention consists In maklnl\' 
the honey frame of a bee hive in separate section�, so a s  to tnrn like th e 
leaves of a book, tous facilitating Inspection,  �nd In making the case In 
sections,  locked detll.chably by s llltable llrojecttons and recesses, to enable 
too large a swarm of bees to be easily divi ded. 

l mproved G" ge Cock. 

Albert A. lIIurray, Baltimore, Md.-Th I s  Inventl on con.lsts In a cock 
valve and seat,the former arranged to rotate r.bout the stem in combination 
with a spiral spring that yields sulllclently to allo w  readlly the rotation of 
the valve and yet to hold It  In any position desired. 

Improved Car Coupling. 

William W. Haver, Schuyler, assignor to h i mself, Jamf'8 Atwell, of sam e  
place. a n d  William Gates, Frankfort, New York .-Tbe coupling p1ns ar e 
passed through the bumper h ead. and are made with shoulde.- upon thei r 
upper ends, which rest upon the upper sides of the bumper hea,fle a.nd are 
secured In place by pins passed through them at tbe lower stde of th e said 
hum per head. Upon the upper ends of the pins are formed hooks, which 
point toward the car bodies. The coupl",1\' link couples the car. by being 
dropped over the h ooks oCthe pins . A short stan dard Is  conn e cted wltb 
the middle part of the conpllng link and receives an arm whleb. ls pivoted 
to saM. standard by a pin passing throngh a longi tudInal slot In tbe _ald 
arm, to give the link the neMssary play to accommodate Itself tll the .... rl­
ons movements of the bumpers. The other or inner er d of the ann f� 
attached to a Ilbort shaft, which Is plvo'ed and to which Is a.ttMhed .. short 
arm, to the onter end of which Is pivoted the l ower end of the rod whlcb 
passes up through a keeper attached to the car body. To the rod Is attach e d  
a douhle stop to hold It In place. B y  this construction .  by raising t h e  rod 
the link will be raised from the hook pins. uncouplin g the cars ; and wben 
tJi� rod iS lowered, .the link wtll be lowered upon the hook pins, coupling 
the ears .  
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Improved Feather Renovator. 
R�ason B. Cooper, Monticello, N. Y.-The outer casing forms, together 

wIth the semIcIrcular bottom of sheet metal or other suUatle material ,  a 
S t eamIng chamber, the upper part of wh:ch Is of hexagonal shape and ar­
ranged with hinged lids, and perforated screens below them. A hollow 
shaft passes centrally I n  longit udinal dlrect[on throngh the chamber, and 
carries, near tne side walJs of the same, drum s ,  with perfor&.tioDs of the 
sides facing to ward the Interior. Longitudinal strips connect the drums, 
and act a s  s t i rrers on t heir rotation. The steam Is admitted t o  the hollow 
shMt from Its oPPosi te enc, and passes through the perforated drums to 
the IntfTlor of the chamber, being led out again by means of tubes at tbe 
top of the casing. The doors are tightly closed during tbe steaming pro ­
cess, to produce a tborough cleanstng vi tbe featbers . The condensed 
water, together w ith the dh t ,  collects at the bottom of the cbamber. and is 
dra w n  off thro ugb a dumping box. The drying chamber extends from the 
lowest point of the steam chamber along Its full length on the side oppo· 
,Ite the dumpIng box. I t  is provided wltb the ent rance and exit pipes 
through which tbe steam Is admitted and let out for drying the feathers 
after the steaming process Is completed. The outer doors or lids are 
opened during the drying and COOling process to allow the free passage of 
a current of cold air through the feathers. 

I mproved Manufactnre of Steel. 
HIlaire Andre Levallois,  Paris.  Fran c c . -This in vention relates to a com· 

pound prepared from soft iron, tungsten, and nickel , which forms a cast 
steel of superior quality. The proportions nsed are : f)f tbe first quailty, 
soft tron, ninety-three parts ; tungsten, six and one half parts ; nickel, one 
balf part. For the second quaUty, soft Iron, ninety-five paTt s ; tungsten , 
four and one half parts ; nickel, one h a lf part. For th e tblrd quality, soft 
iron, ninety-seven parts; tungs ten, two an:] one half parts ; ntckel. one balf 
part. The furnaces and crucibles employed are the same as those ordina­
rlly u sed In the manufacture of cast steel. The tungsten and nickel are 
mixed together and Inclosed with a suitable fiux In a soft sheet Iron tube, 
which Is placed in the c e nter of t h e  charge, said cbarge being sprinkled 
over with a quantity of tho fiux, varying (In prop ortion to the quantity of 
the metal treated) betweon one naif part and two ]Jarts of fiux to one hun· 
dr.ed parts of metal. As soon as the m�ss has become liquid It Is run oll In 
the usual way lOto " sand or metal mold, the latter being JlLed with a mix­
t ure of clay and percarburet of iron . Before a!ld during the process of run­
n i ng off the fused metal, a vacuum is  produce d  in the meld by coverlng t he 
b o ttom of the hnnel with a d :aphragm of parchment, which is destroyed 
by the contact of tbe fused metal. Wben the alloy is  run Into a metal 
mold, the ingot is  removed as soon as It becomes solldified. It I s  tben on· 
nealed in a closed vessel , and allowed t o  cool gradually. The steel pro� 
duced as "'>ove described may be hammered in the same way as ordinary 
s teel The llux Is composed of blborate of soda, calcined silex and carbon­
ate of lime, pulverized in a mortar, mixed tog ether, placed in small qU1n· 
t i tles  in a crucible heated to a white heat, and, when liquefied, run oft on a 
fluted cast iron pla t e .  Finally, the flux thus obtained is crUShed into small 
particles before It is used. 

I mproved Vessel for Transporting Grain in Bulk. 
Fra n cesco Demartini.and John Cherttzzu , New York citr.-Cross stays llrc 

placed about half way between the deck and the bottom of the vessel, and 
are conne c t e d  for the support of the sides. St"auchions are placed on each 
of tne cross slays , supported at right anll'les with the deck, and have par­
ti tion boards upon eacb side, which divide the portion of the hold above 
thc ero03 stays Into three compartments.  T:,e p.rtitlnn boards on the in. 
sides of the stan chions extend from Ihe deck about one third the distanoo 
t o  the s t a y s .  Those attached t o  the outer sHes of the stanchions extend 
from tbe cross stays npward a short distance above tbe lower edges of the 
Inner partition boards ,  so Ihat Lhe two boards of each set of stanchions 
lap past each other. The compa"tmen t s  are connected by the spa ces 
b e t w l en tbe s tancblons, s o  that the grain may pass over the outsIde 
part: t l o n s  from t h e  outside compartments, a n d  under Ibe Inside partitions 
into the central eompar. ment. This Is done as the vessel rolJs and Is ca 
reened. Tbe result is, the cen tral compartment is soon filled after t!te ves. 
scI  c ommence'" t o  1'011 ,  and tbe grain in tnat compartment i s  retained. By 
t his  Improvemen t ,  shifting of cargo, it i s  c : aimed ,  is so prevented that no 
d amage can occur, nnd the vessel Is navlg�tcd as easily a s  It is when laden 
with Imm o v able cargo. 

I m proved 1!'o l lling Camp B aker. 
Froderlck LehD< n, Marqnette,  Mich.-The object of t h is InVentiou Is to 

provide (for the use of s urveying parUes, expedi tions.  and others, who are 
obliged to encamp in the field a t  some distance from hnman haOltations,) an 
improved baker, w hich can be readil� folded up after nse. The Inventi on 
con sists of a main part with two side wings and a top hinged to It, which 
are arranged and connected by suitable rods for carrying the baking pan. 
The latter i s  placed in a horizontal p o s [ tlon by elevating the main part by 
m eans of hinged supports. The main ond hinged parts may be folded np so 
as t o  incase the pan and lock all the parts safely togetber. 

Improved Combined Padlock. 
Wm. C.  Langenau , Clevcland, Ohlo.-Thls Invention relates t o  permuta 

tion lock and consists In novel means by which the combination of num: 

bers mav be conveniently change !' .  The p e cuJlarl t y  of this permutatlo� 
locks consists In pivoting a plate on a .tud tbat b a s  projections wbich act 
in con junction w i t h  notches o n  a subj aeent plate and thns allow the 
changes of combination to be easily effected. 

Improved Broom Hangel'. 
Mary A .  Clifford, Boston, Mass . -Th ere is a metallic spring loop and an 

open spring band , the two being connected by eye s .  This bandls made 
large enough t o  receive the sman end of a band Ie, so a s  to told It by frlc. 
tion. The loop Is h ung upon a nail, and t h ns Euspends the broom. 

. 

I mproved Windmill. 
George Stearns, Eldt rado MillS, Wis.-This Invention consists of novel 

c o ntrivances for causIng a pumping wlndml11 to stut and stop self.act. 
fngly by the Influence of the water ralsen up Into tbe tanks and by weights 
It also con sists of an ingenious contrivance for adjusting the vanes to t ake 
the wind morc or less, by the intluence of the wind ; and It also consists af 
ar. extension of the frame to the front side of the wbeel, to furnish a bear. 
ing fo, the front end of the shatto 

Improved Wheel for Vehicles nUll Mode of Deta.chinl!' Horses. 
Rolh R. Jones, PIllar PoInt, N. Y . -The tire IS semicircular in form ,  or 

h a s  its  e dges bent Inward, so as to enter grooves in the fells . .A.. n u t  is in ­
seTted In an open cavi ty 'n the felly, and a sheet motal cap Is then applled 
ovcr the felly at tbat poin t ,  and I t s flange covers the lateral opening of 
saId cavity.  A screw b aving a head pa8�eB through nut and cap. The end 
of the spoke tenon rests or abuts un the screw head. The sheet metal 
s o cket I s  divided longitudinal ly 10 a d a pt It t o  bc fitted over the screw head, 
and is tigh tly clamped around the nut and aroun d the spoke tenon by rings. 
W " en It Is  desired to di scon nect tbe felly and spokes,  the bands are s l i d  off 
the socket, and the l a t t er may til en be sprung off t he h e a d  of the screw. 
Ano ther improvement in wheels by the s a m e  fn'· e ntor CODS"Bta in a metal 
plate,  let Into thc fell y  In the ax's of the spoke, and secured by a pin.  The 
b earing pIece for the end 01 the spoke i s  clamped on the felly by a key. 
The cop bas fllnges overlapping the sides of the I cily to H cure I t  agains t  
splHtlng. T h e  bearing p i e c e  m a y  be cast together wi th the c�p . The spoke 
i s  slotted a t  tbe end suitably to be fitted on the plate and key, and It is  
firmly secured thereon by a pla t e  bent around th e spoke ar d se cured by 
bands,  whICh are driven on tight and secured by solder. An ela'tlc waober 
I s  placed between the band and cap to lessen the shock s .  The same inven 
tor has also paten t e d  an Improved device for det.chlng horses from s.hafts: 

Near each en d of t h e  whltlletree Is attached a sbort arm, In the outer aide 
of which i s  formed a recess to receive a projection formed npon the Inner 
side of a s[mllar arm, which Is pivo t e d  to the end of the wbltlletre e .  With 
the pivoted arm Is conLeeted a spring so as to draw back the arlll whenever 
i t  may be released. To the onter side of the short arm Is  attached a loop 
to receive the tug and prevent It fl om sticking upon the projectl,n Of the '  
o ther arm and being carried WIth ,aid arm when i t  Is drawn back . T o  two 
leve rs 13 co nnected an eye by means of which the levers are operated t o  
wlth d,'sw cltches and allo w the plvote i arms to spring back. releasIng the 
tug. T.n eye m '1 be o perated by hand, or hy a wire extending to the car­
riage a u i!  .e�ilrei In sue" a posItion that It may be readUy reached by a 
perJ;)u III • .\ld. Cloul .... e . to dehch the horse when desired. 

$citutific �tutritnu. 
Improved Mode ot Operating Bellows of Fur n aces. 

Hugh Crumllsh, Buffalo, N. Y . .,...This invention consists I n  the means for 
causing the bottom of th e bellows to remain always p arallel with the tOI 
while being moved u p  an d down .  

Improved Machine for Shaving ShinglE S. 

Thomas H .  Carter, Bremen, Ky.-This invention con81sts in combining 
with rotary radial drivers , cutting blades se� in the dire ction of chords lesf ; 
than the d Iameter of the circle wltilln which the driver rotat es ; also In th, 
relative arrangement of regularly intervaled drivers and blades, the sets 01 
each differing In number ; also in combining rotary drivers and stat1onar� 
knives with gut des and springs to hold the shingle blank In operation. 
TUs machine is entirely without cog wheels , or any o ther mechanism so 
liable t o  get out of order, req uire frequent repair, and create delay as well 
as expense .  'I.'he power requlred. is very small indeed in proporti on to the 
amount of work that may be accompUshe d .  Of course .  on the same prin · 
clple, a large or small machine may be constructed ,  the number of kntvN 
and drivers, as well as  other parts. being variable ; but, with one horse. 
seventy�two t housand shingles may be shaved in a satisfactory manner, iu 
it working day of ten hours, by cllreful and practised worKmen. 

Improved Horse Hay Rake. 
Burton .r . D o wning, M l t chell, Iowa.-Th is Invention has for Its obj e c t  to 

fUrnilo:lh an 1mproved horse hay rake so constructed that t h e  teeth can b( 
conveniently 1 .l s e d  to dump the nay when deSired by the a dvance of ;hl 
machin e .  By s uitable cons truction, when a sufficient amount of hay ha� 
been collected by the teeth, the drI ver with bls foot pushes forward th, 
end 01 a lever which throws the parts of a clutch in to gear, and the movu · 
ble part of sal'l clutch Is carried around wtth the axle. ThI s dra w s  a chain 
forward, the first effect being to raise a pawl from a rack. The second ef· 
fect Is  t o  draw th e  upper arm of a lever forward, wbicb raises the rake 
teeth and dl,charges the collected hay. 

Improved Coal Scuttle. 
Amasa S.  Thompson, Li r tle }I""'alls,  Minn . ,  assignor t o  himself and LouiEl 

Vasaly, of same place . This Invention relates to coal hods or scuttles ; 
and It consists In Ihe cover,made in two parts, which are hinged at oppo­
site sides so as to be opened and closed by the ball. 

Improved lUachine ' for M.anufact nring C,u'pet Lining. 
Ed ward II. Bailey, Brooklyn, N. Y.-Th is invention eODsists of apparatus 

combined with the machin ery nsed for arrangtng the bat and the paper 
sheets togeth er, by whicn odoriferous substances are sprinkled upon and 
mixed with the bat in regnlar and uniform quantity while t h e  Unln g ls be· 
ing made and befure the bat Is inclosed between the papC1 s .  The inven· 
tlon also consists of apparatus for pasting Ihe paper to cause I t  t o  unite 
with the bat, gaged t o  the paper rolls by rollers, and cau s e d  t o  rl,e np to 
the paper rolls as they decrease In size by cords and weigh t s .  

Improved Wagon Seat. 
Michael Likes, ManSfield, Ohio ,  asstgnor to himself and J. R. Barr, of 

same place . -This Invention con,lsts In prOVIding the wagon seat with 
risers or supports,  which are of angular form in one direction ,  and pivuted 
to the sides of the wagon bOX, and produced under a certain angl�, so that 
tbe seat Is not only thro IVn forward, bnt Inclines a t  the same time beyond 
the foot board . 

Improved Children'� Building Blocks. 
Abraham Oberr.dorf, Jr., Baltimore, Md.-Tbis I nvention r e l a t e s  to 

blocks wherewith chlldren may be amnsed and their minds lOstructed by 
the combination of saI d blocks 80 as to present the s embla nce of well 
known obj ects. The Invention conSists  In making these blocks of such 
relative shape that,although comparatively few in number, bouses,hridges, 
arches, chairs , roekers , cupolas, tables, fences,  windmills, the letters of the 
alphabet, chandelierS and other ar icles of l nrniture and of a n  arcbltec· 
tural charRetor, may all be produced by their dtfferent combinations . 

Improved Hay Elevator and Carrie),'. 
Cyrus R. Kirkpatrick, Lata,ette, Ind.-This invention furv l.bes a device 

fJr ralslug hay from the load, tn a perpendicular line, t o  any required hight , 
and then carrying it in a h&ri7.ontal l1ne to any part of the barn, after which 
the Car ts re turned by a weighted cord a n d  the empty fork lowered to the 
pitcher w i thout any exertion on his part. It  c o n s i s t s  of a n  Iron bump .. 
and latch pivo ted together and held III a car w hich b a n g s  o n  a I rack sus · 
pended by hooks from t h e  raf t er s  of t h e  barn . The 1"leb has an elbo w ,  
extcndlng nownward, which i s  fork ed and forms a rest for a trip block 
placed on the rope; so that, when tbe trip block strike. the bumper and 
unl atches the car. tb e forke d rest is thrown nnder and 'snpport s the load 
while traveling back Into the barn. When tte car ret urns over the load or 
fioor, lt is latched fast, the forked rest files from u nder the trip block, and 
the fork Is  lowered for another load.  The car slides on hard wood slides, 
and the t rack Is spllceable alld supportable at any pOint.  

Value of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to Inventors, 
ROBABLY n o  Investment o f  a small sum o f  money brings a 
greater return than t b e  expense Incurred In obtaining a patent 
even when the Invention Is but a small one. Larger Inventions 
are f�und to pay correspondingly well. The names of Blanchard, 
Morse, Bigelow, Colt, Erlcssou, Howe, McCormick. Hoe, and 
o tbers, who have amasse d  immense fortunes from their inven. 
tlons, are well known. And there are thousands of others who 
have reall zeu large sums from their patents. 

Mor� than FIFTY THOUSAND Invent o l  s bave availed themselves 
... f the services of MUN� & Co. d u ring the T WENTY-S[X y ears 

they have acted as s Jlicitors and Publ!shers of the SCIENTIFIC A MERICAN 

Tbey stand a t  the h ead In this class of b us'neos ; and their large corps 
of a;;.ls t a ms, m o s tly selectea from the rank s of the Patent Otlice : men ca 
pabl e  of rendering Ihe best service t o  the Inventor. from the experience 
practIcally o otalned wbl'e examiners in the Patent Otllce : enables MUNN & 
Co. to do every thing uppertalnlng to patent.s BET'IER and CHEAPER than 
any otber reliable agency .  HOW TO�" . 

. ' , .. 
This Is the closing Inquiry In �. - n early every let ter,do scrlblng 

o B T A I N ·11 some Invention w hich comes 
t o  this otlle e .  A P08it:ve an. 

swer ean only be had by presentin g  a complete application for & patent to 
the Commissioner of Patents.  AD a pplication consists of a Model,  Draw. 
ing, Petit iO" , O a t h ,  and full Speclficat len. Various e tlieial role s and for. 
malitles must alEO be observed. The d fo r t s  of the Inve ntor to do aU thIS 
bUBlness himself are generally wlthont success . After great perplexity and 
delay, he Is usnally glad 10  seek the aid of persons exp erien ce d  In patent 
bnslness, and have all the w ork done over again . The best plan I s  to s olici t 
proper advice at the begInning. If the parties consulted are honorable men 
the Inventor may safely confide his Ideas to them, they will advise whethe; 
the improvement Is probably patentable. and will give him all the dlrectbns 
needfnl to protect his rlgbts . 

How Can I Best Secure my Invention 1 
Th[s Is an Inqnlry which one Inventor natnrally asks another, who has had 

some experlenee ln obtaining patents.  His answer generally Is a s  follows· 
and correct : 

Construct a neat model, not over a foot in any dimension-m,allerit·  po ... 
sible-and send by express. prep aid , addressed to MUNN & CO. ,M Park Row 
New York, togethe� with a description of Its opera tton and mErits .  On te 
eel!)t tnereof, they will epml� the Inv.6ntlon carefully, aw advise you a� 
to Its patentablllt)'. free of charge. Or • .!f yeu.have not time. or the means 
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at hand, to construct a model, make as good a pen and luk sketcl: of the 
Improvement as possib�e and send by mail. An answer as to the prospect 
of a patent will b2 receIved, nsually, by return Of mall. It is someti m e s  
best to nave a search madf' at t h e  Patent Office. S uch a meaSUre often save 
th E' �O!l't of an apl l1cat1on for a ne.tent.  

Prelinlinary Examination. 
In order t o  have such search, maKe oue a wrl�ten descrIption of the mven · 

Cion, in YGur own words, and &. penCil, or pen and ink, Bke"t'Ch. Send thesE:. ·  
wltb the fee of $5, b y  mall, addre." , d  to MUNN & Co., B 7  Park Row. a n d  In 
due Hme you will receive an acknowledgment thereof, followed by a writ · 
ten report [n regard to the patentability of your Improvement. This special 
search is made with great care, among the models an.1 patents at Washing. 
tont to aseertain whether the improvement presented 13 patentable. 

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

applica tions for themselves, or through · other agents. Terma moderate 
Address M UNN & Co .• stating particulars. 

To Make an Application f'or a Patent. 
The applicant for a patent should furnis!:!. a. model of hIS Invention if sus· 

ceptible of one, although Bomet·lmes l �  may be di.spensed with j 0 if tbe In. 
vention be p, chemical producU on, he must fUn llsh samples of the lngred1� 
ents of which hIS composition 00nsists. These should be securely packed , 
the inventor's name n18rked t:n them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mall. The safest 
way to remit money is by a draft, or pos al order, on New York, payable to 
the order of MUNN & Co. Persons who live in remote parts of the coun try 
can usually purchase drafts from their merchants on ,heir N e w  Y ork c o,... 
respondl:nts. 

Caveat ... 
Persons desirfng to file a cave<i.t can have the papera prepared in the short 

est !fme, hy sending � sketch and description of the Invention. The Govern -
meat fee for a caveat Is $10. A pamphlet 01 advice regarding appJlcatione 
for patents and cavcats Is furnished gratiS, on application by mail. Address 
MUNN & Co .. 37 Park Row, New yo,k. 

Reissues. 
A re1ssue Is  gran ted to the origmal patentee, h1s heIrs, or the assignees of 

t.he enUI'£' Interest, w"'1en, by reason of an tnsufficien t or defect1ne speClfiCc. · 
tfon, the orlginal patent is Invalid, provided the error has arisen from inad · 
vertence, accident, or mistake, without any. fraudulent or deceptive inten­
tion. 

A patentee may, at h!B option, have in his re1ssue a seFlarate patent for 
each distinct part of the lOvention comprehended in his Original application 
by paying tbe required fee In each case, anet complybg with the otber reo 
qnirements of the law, as In original applications. Address MUNN & C o .  
37 PaI'k Row I tor full particulars. 

Design Patents. 
Foreign deSigners and manUfacturers, who Bend goods to th1s country 

mp,y secure patents here upon their new patterns, and thus prevent others 
from fabricating or .elllng the same goods In this mar!.et. 

A "patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design lor a manufacture. bust, statue, alto 
reli evo, or bas relief ; any new and original desIgn for the pnntmg o f  wool.  
en�  Silk, cotton,  or ot'ler fabrics ; any new and origInal llnpreSSlon, orna. 
mellt, pattern, pri!lt ,  or picture, to be printed, painted, cast, or otherwise 
plaf'ed on or worked into any o.rticle of manufacture. 

Design patents are equally as important to citizLns as to foreigners. For 
full particulars send for pamphlet to MUNN & Co., 37 Park Row, New York .  

Fordl!;n Patents. 
The popnlatlon of Qreat Britain Is 31,OJJ,0)D ; of France, 37,000.00) : Bel.  

glUm, 5,000,000 : Austria, 36,000,000 : PrUSSia, 40,OY),O JJ ; and Russia, 70,000,000. 

Pat�nts may be sei.ured by American citizenf:, 1!.l all of thesE" couutri es .  
Nvw i s  the time, v; hile business I s  dull a t  home, [ 0  take advanta g e  r I these 
Immense foreign fields. Mechanical imprOVeL.ICn lit of all kinds are al waYB 
In demand in l!: urope. There will never be r. bf..t,," 1 time than the present 
to take patents abroad. We bwe reliable bUSi n e ss connections . 1 th the 
principal capitals of Europe. A large shard oj 8,1l the patents secured In 
foreign countrIes by Americans are obtaine(l throurrh our Agency. Addres!) 
MUNN & Co., 37 P�rJi: Row, New York. Cll culars with fuil Information OL 
foreign patents, furnished free. 

Value of' �tend{)d Patents. 
llId patentees realize the fact that thetr lOven tto:ls are likely to be more 

productive of profit during the seven years of ,xtension than the first fall 
tenn for which their patents were granted, we t�lnk more would avail them. 
8�lves of the extensivn privilege. PatCl'lt3 gra·lted prior to 1861 may be ex. 
tended for seven years, for the benefit of the i·Iventcr, or of his heirs in. case 
of tile decease of the former,by due appll cati m to tce Patent Ollice, ninety 
days before the termlilation of the patent. The ex\ended Ume inures to 
the benefit of the invdntor, the assigne e �  u·Ider the first term having no 
nghts under the extenSion, except by special agreemont. The Government 
fee for an extension is $ LOO, ana it is nbc€'ssarj t o  at good professional service 
b. obtained to conduct the business before tJe Patent Ollice. Full informa­
lion a8 to extensions muy be had by addnso' ng 1I1UNN & Co., B7 Park Ro w .  

Trademarks. 
Any person or 1Irm dom[clled in the Uni ted States, or any firm or corpora. 

tion residing in any foreign country wherQ simIlar prlVlleges are extended 
to citizens of the United States, may register their designs and obtain pro ­
tection. This Is very important to manufacturers In this country, and equal. 
Iy so to foreigners. For fnll particulars address MUNN & Co., 37 Park Row , 
New York. 

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

force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent 1U Canada, the appllcan t must fnrnlsb 8 
model, speCification and duplicate dra wings, substantially the sallie as in 
applying tor an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fiftlX'n years (government fee $60) . 
The five anc ten year patents may be e'<tended to the term of fifteen YC8J's. 
The formalities for extension are si'llple and not expensive. 

American inventions, even 11 already patented in thlE country, can be 
patented In Canada proylded the .2.merlcan patent Is not more Ll'an one year 
old. 

All persons who desire to tako ant patents In Ca,"ada are requesLed to 
�ommun;cate with MUNN & Co., S7 Park now, N. Y., who will gI v e  prompt 
attention to the business and fur'l lsh full Instruction. 

Copte .. of' P a t ents. 
Persons deSiring any patent Issued froro � 836 to �7ovember 26, 1867, can be 

supplied with Official ( opies at a reasonahle cost, tlla price depenc'�ng upon 
the exttn t of dra wings and length ot SDe cl jcatl on+ 

AnY' patent Issued smce N o vember 27, 1,Qn, o t  whl ,h time the P�tent Otllce 
commpnced printmg the drawings and spe )il1cations, may be had. bY :''3mjt. 
ling to this otllce $1. 

A copy of the claims of any patent 1.med sin ce 1838 will be furnished 
for $J. 

When ordering r opies, please to remIt £or the same as above, and state 
.:.ame of patentee, title of inven tIOn, and date of patent. Address MUN.N 

& Co . •  Patent Solicit"rs, 37 Park Row. Nil" York ctty. 
MUNN & Co. will be ht..ppy to See t n veJlL Jrs in nerso n ,  at tb eu· Office, or to 

adv1se them bv lettar. In all cases, thev rr..ay expect an honest op nton. FOl 
such consultatIOns, o pInlOns and adVIce, no charqe .. � made. Write plainly 
do not use penCil, n(or p�le ink ; be brleL 

All business comILl trted to our care, a'ld &11 cons'lltat1ous; are kept 8�·el. 
and strictly conf!dp.ntiql. 

In all matters per taining to patents, such · as conrluctlng InterferenC'e5 , 
procuring extensioL.s, drawing assignm mts, examinations into the vaHdJ.ty 
of pa.tents,  etc., spE-cial care and a.ttention is glven. For info!:"mation, and 
for pamphlets of In.tru,tlon and advJce 

Ad<lress J.'O'lfNN &; CO •• 
PUBLISHERS BCIE� l'IFIC AMERI(JA� , 

87 Pa.rk Row, New York. 
Olri'lOB UT WASIUNGTON-Oonler F and 'fda at:reet.IIo oppoflte 

l"IItent 0lII0e. 
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Protect your Building3 with Patent Liquid 
Slate R o o f  elli nt.  Fire Proof and Elast'c and very Cheap. 
Send for Clrcnlar of Price. and Certl ftcates. Now York 
City Oll C o  •• 116 M a . den Lan e .  N e w  yorJ< . Sole Agen t s .  

Patent on a powerful popular Microscope 
for Sal.. Address J ames II. Logan. 12 Ced .. Avenue. 
Allegl1eny. P ... 

Br, ss Gear Whee' s, for model s, &c , made to 
order. by D. Oilbert & Son. �12 Chester St., Pbila . •  Pa. 

For Sale, or to be manufactured on Roy­
alty. an Improvement In Drag Saws.  by wblcb tbe stroke 
of tne Saw can be Increased or decr.ased.  o r  stopped en­
tirely, Indep endently of tbe Power. Address Stow & 

E d dy. Mlift n.  Obl o .  
Wanted-A situation by a n  Engineer to run 

a Stationary E ngine Addres. Box 40. Ml llbnrn. N. J .  
Builders o f  Ditching MachinE s, please send 

address, with descrl ptlon'  and prIces, to T .  Hodgson. 
Amhe rst. N. S. 

Wanted-Sci entific Americans from Jan . to 
July. J 8iO. and from July. 1871, to Jan .• J 878. l n  good con· 
dltlon . C .  A. Shaw, 1 ! O  Tremont St . •  Boston. Mas • .  

" A Combi� ed Hand and Po wer Planer." for 
Machi nlots.  Send fora Circular, to J o s .  A. Sawyer & Son, 
W orces t.er, M.ass. 

Pattern Letters and FiO'urps, to put on pat· 
terns of c •• t l ngs,aU .lzes.  H. W ii;lght,Senec,\l'alls ,N .y. 

Notice of Remo val -The American Photo 
TIelle!' . Prlntlng Co.  (Woodbury Proces.j  have removed 
to No. 621 North 24th Street, Phlladel pbla, t o  wblch N o .  
p l oa.e addre.s a l l  orders, & c .  I .  Carbutt, Man ager. 

Station'tr y and Portabl e Steam Engines and 
Boilers.  Send'for Circular.  Clnte Bro thers & C .... Scbe· 
nertady. N. Y. 

Superior to all others-Limet & Co.'s French 
File..  Th 'y a r e  ch,aper than �Dglfsb file . .  'I bey are 
h '. Rvler. b e t t e r  fiulshpd.  and better t empered. Send for 
price· U s t .  l1om.r Foot & Co.,  Sole Agents, �O Platt 
Street. New Y o rk.  

For Sale - S ,'cond hand Planer, nearly new. 
Pl an e s 4 ft.x2 f t . xl9 IDcbeS.  En quire a t  J). Frtsble & C o  • •  
New Haven, C o n n .  

Teleg raph & Electri cal lnst's-Cheap inst's 
for learner. - Ilodels a n J  light M acb 'y. O. W. Stocl!.1y, 
S ec . •  Cleveland, OhI o .  

]So inconvenitnce is ever felt  in weari ng the 
New Elastic Trnss w hich reta!Ds tbe Rupture. nlgbt an d 
day, tlJI cure d .  Sold cheap by the Ebstlc Truss Co.,  68i! 
Broad way, N e w  York. 

Buy Wood Working Machinery of Gear, 
B03ton, Mass. 

So.mething for Inventors. See Ad. page 317. 

Lane's Monitor T urbine Water Wheel at 
the Fait· of the Ame rlc,n Institllte. See advert'.,  p .  817.  

See tha Barnes Foot and Steam Power Scroll 
Saw, at Fai rs American Ins titnt o,  N e w  Yo.rk. and Chi· 
cago Indnstrlal Exposition.  

Buy Gear's Improved Variety Moulding 
Machine. Warerooms, Boston , Mass. 

For Sal e, cheap-A vertical resawint.!' ma­
c h l n e . ln good order. ltoff a n d  H u n t lngtoll·. mak e .  prlee 
'S�O. En quire at  18 C ortland St., In truoK store.  N.Y, 

Bro wn's Coaly ard Q u a rry & Contractors' Ap· 
paratus for holsting :iud conveY1ng matt"rlal bY lron csDh • 
'IV.D. Andrews & llro. 414 Water st.N. Y. 

English Roof Paint, aU mixed in oil ready 
for use. 5Oc. a gaUol'r, lHi Malden L a n e ,  N ew York: 

Patent Petrol eum Linseed Oil works in all 
p ai n t s  a. Boiled Linseed Oil. Price O!lly 50cts. a gallon. 
116 Malden Lane. New York . 

Tool Chestfl, with best tools only. Send for 
drcular • •  T .  T. Pratt & C o  . •  58 F u l t on St . ,  New York . 

Pate n t  Chemi cal M"tallic Paint-All shades 
groun d  In 011 . and aU mixed reftay for ns e .  Put up In 
c.no,  b arrel •• and half barrel s .  Price, 50c . •  $ 1 .  and $ 1 . 50  
per gll.  S e n d  for card of cnlors. N e w  York City Oil 
Com pany. Sole Agent" 116 lIalden L�ne. New York. 

Belting-Best Philadelphia Oak Tanned, 
c. W. Arny, aOl a nd 80S Cberry Street, l'h lladelphla. Pa. 

Mercurial Steam Blaet & Hyd raulic Gauge� 
of all press·l ' e s .verv acc urate . T.Shaw.913 Ri dge av" PhU . 

Root's 'WrouO'ht Iron Sectional Safetv Boiler . 
1 ,0;0 In use. Addi"css Root Steam E-1g1ne Co.  �d Aven ue 
and 28th Stre e t .  N e w  Y ork . 

For patent Electric 'Vatch clocks, addrees 
J erom , R ,ddlng & c ,,.. 30 Hanover � tree t . B oston ,Mas s ,  

Miuing, 'Wrecking, P umping, Drainage, or 
lrrlgl:1otllJg I\J.schmen , !Of" tlRlt! or rent. 60ti tr.dVt:)rt18t1mE.nt., 
Andrew's Patent . 1Ds1lte pa.ll'e. 

Lathes, Planers, Drill s, Milling and Index 
Macb !ndS. Oeo. S .  LIn coln &. C o  .. Hartford. Conn. 

For Solid Emery Wheels and Macb.inery, 
sen d to the Union Stone C o . ,  I)oston, M ass .. for cIrcular. 

All Fruit·can Tools,Ferracute, Bridge ton,N .J. 

, For bast PrtlilSeS, DIes a.nd Fruit \Jan 'rooia 
BU •• & Williams. cor. of PlVI!louth & Jay,Brooklyn. N .Y ,  

Drawings,Models,Machines-All k inds made 
to order. To wle &. Un\l�r Mf'g Co., dO Cortlandt St., N .Y. 

1<'i ve different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
arger .Izes have a ra .. "e of over two mHes. These arme 

ue IIlalspensable In modern warfare, 
Machinists-Price List of small Tools free ; 

Gear Wheel. for M odels. Price List fre e ; Chucks and 
Drills, PrIce LI.t free. Goodnow & Wigbtman. 28 Corn· 
11111. Boston. Ma.s. 

For Solid Wrought-iron Beams, etc.,  see ad· 
vertlsement. Addres.1Jnlon Iron Mills, Plttsburgh , Pa., 
for lithograph. etc. 

2 to 8 H.P .E ngines,Twiss Bros.N.Haven,Ct. 

Hydraul ic Presses and Jack�, new and sec· 
ond Jiand. E. Lyon. 470 Or.nd Strder,  New York . 

Damper ltegulators and Gage Cocks-For 
the hest • • dd res. lIt urr' II & KeIzer. Baltimore. Md. 

Steam Fire En O'ines ,R.J .Gould,N ewark,N.J. 
PE Cl!.'. P dtent" Drop Press. 

·
For circulars, 

a d dress M i l o ,  Peck & Co .. New Haven. Coun. . 
A t  Amerlcan l nstitute a �d Chicago Exposi. 

tIon-Bo ult·. UnrlvRled Paneling, Variety "M o l ding &nd 
D ovetailing M achine.  Mannfac tured by Battle Creek 
Machinery Comp.ny. Batlle Creek. Mich. 

S ure cure for Slipping Belts-Sutton's pat­
e n t  Pulley Cover Is warranted to do double the work 
before the be l t will s l i p .  See Sci.  Am , June 21st. 1878. 
Page 888. Circulars free.  J. W.Sut· on,9; Liberty St .• N. Y. 

W e sell lLl l Ch emicals, Metall ic, Oxides, ar,d 
I m ported Drugs ; aitw , U NIckel Salts " a n d  Anodes fer 
PI�tlDg,  with fun prin ted d i rectIon. on Nickel , hI pam· 
phle.t form. which we m a l l ,  on receipt of fifty cents, freQ. 
A Treat i s e  on " Soluble Glass " we mall for *1  also . Or • .  
'd ers will receive prompt att ention by addressing L. & J, ' 

W: Feuchtwanger. 55 Cedar Stre.t, New york. 

1titufifit 
Mechanical Engineer and Draft�man .-An 

active and en erget ic mao , wltb good address and educa· 
t lon.  wanted, as outside mall . t o  solicit orders and make 
blmself gen erally uspful. Address, wllh references and 
expectati ons, New York Poet Office. Box 2918. 

$10-A County Right , N ew Invention ; 
Model. $ 1.25. by Express. Address. for 80 days, I. H. 
Swink, Dn bUn, BncJ<8 Co., Pa . 

Workman's Hand Book-Indispensabl e to 
all e:tgag€d In Manufactnrlng pursuits . For Cabinet 
Maker8. Upholsterers. Undertakers, Picture Frame 
Make .'8, Flnl bers, & c "  it contains Important fDforma· 
tlon , and new rEceipts of great value. PrIce $1,50. Malled 
to any a<J.dress by C. Abel. Cheboygan, Mich. I;==�;;:::=======;;;:;;;;:::;::======:::;-

J. K. asks : How can I obtain a varnish or 
other I1quld. t h a t  would be perfectly 011 proof, and not 
c rack when spread on a fiexlble surIace ? Soluble glass 
wl11 not do.  

G. W. B. asks : What is the best prepara­
tion tor dyeing felt to &;g108SY black ? 

L. W. asks : How can brass be ma de of a 
perma:<ent dark brown color wltbout tbe use of paInt? 

G. W. C. asks : If two locomotives were 
p l a c e d  at tbe summit of an Incltne and allowed to de· 
scend of their own gravity (all things being equal except 
the slz. oj wheels,  wblcb are four feet dlamQter OR one 
and sIx feet diameter o n  t h e  o ther) . which wlll reach 
the foot of the hill first ? If eitber. wby ? [Tbls is  a 
good p roblem for 80me of our younger readers, and w e  
would b e  glad t o  hear from th em on t h e  mattor.-ED8 , ]  

H .  M .  H .  asks : How can I prepar e test lead 
for assayer·. use ? I want to get It free fr(lm 811' er.cop' 
per. etc • •  and to have I t  a8 nearly pure as p ossible .  

C. E. R. llsks : H o w  can I make ink which , 
if used on b l ue writing paper, will take the color out. 
leaving a clear ,wh I te letter ? 

C. C. says : I wish to make a small specu· 
lum for a lPfiect.ng tele.cope. t .  Can I elec troplate ·
the surface of mt mold wlth specnlnm metal ? 2 .  If so. 
how can I pOlish tbe surface o f  my mIrror ? 8.  Is tbere 
any way' to d� termln e  the dip of the speculum that will 
be nec, f sary to o vercome all aberration ? Answers ; 1 
and 2. Specnlum metal , being an alloy of copper Bod tin. 
you cannot plate with It ; but yo u can of course plate tbe 
surface ilf your mold with sUver. whlcb. when polished. 
gIves an excellent refiectlng snrface. Polish with cba· 
mols leather and Paris whIte . 8 .  A par. bollc form given 
to the mirr or of a speculum will prevent aberrati o n .  

C. A.. C. asks : 1 .  How can I bleach or whiten 
sponge ?  2 .  How can I make It sllver·coatlng solution ? 
AnswerS : 1 .  Spong. can b� bleached by first soakIng I t  
I n  very dilu te hydrochloriC (muri .tic) acid to remove 
colcareous matter, and then in cold water. changing it 
frequen

·tJy and "queezlng .the sjlong� out each time to 
remove all traces of tbe aci d .  It is next soaked In 
water holdIng a little sulphurous aCid, or (be tter) a very 
l i ttle chlori n e  In soluti o n .  Th� sj)(,nge after1ards Is 
repeatediy wasbed and soa.ked in cl<;an water, scented 
with ro.e or orange flower water and dried. 2 . Yon can 
silver brightly polished articles of copper or brass by 
using the following ml xtur� : Silver dust (fin e )  2O gralns, 
alum SO grains. common salt 1 dram, cream of tartar 8 
drams ; rub them together to a fine po wder, make into a 
poste witb wate< and rub on the Burface of the copper 
or b rass . The .Ilver p9wder i.  made by precipItating It  
from a solution of nitra t e  of silver by mes.ns of a copper 
pls.te. 

• .  'V. H. W. M. ,asks : What vegetable or 
· m l n eral substance does tb e grape vine absorb from the 
earth In order to color tbe grape skin s purple ? Is the 
change 

'
dne to the action of tbe ODn ? H . so .  what trans· 

formation does tbe gN pe go tbrough ? 2.  What Is tt e 
best a n d  cheapest manner of preparing skel eton leaves 
for orno,ments ? 8 How can I remove Ink from a Brus· 
sels corpet ? OxaHc acid a p pearell t o  take it  all out ; but 

. when the carpet dried, tbe dark color of the I n k  returne d .  
Answer : I .  T h e  change of c o l o r  from the green unripe 
frui t to the purple grape Is due to a molecular cbange. 
caused by the chemical actIon of light , o r  tbe natural  
organic changes in the frui t ,  on coming to maturity. A 
molecillar change doe. n o t  Indicate any chemical cbange 
In composItion . The Infiuence of heat in effecting tbls 
change may ne seen in the case of ordinary yell o w  ana 
red pbosphor n s .  Heat has elfected a molecular change 
without altering the chemIcal composition ; 2 .  Collect 
dry leaves and boll them for an hour or more In the fol· 
lowing mixture : Dissolve 4 ozs. wasbing soda In 1 quart 
hot wa ter. and add 2 ozs. qUIcklime ; boll together 15 
minutes. and ponr off the clear portion after . settling. 
Boll tbe leav�s in this solution until the fieshy matter 
of tbe leaves I s  Boft. Put the leaves then Into cold 
water. and rub the soft p ortion away. Then place tbem 
for a bont 15 mlnutp.s in a solution of bleaching powder 
(chloride of lime) wltb a little vinegar. Lastly w a sh In 
cold watar and dry. 8. Damp thupot witb Doillng water 
and rub q uickly Into it some finely powdered oxalic acid. 
Repeat If necessary. 

L. H. W. asks : Wh at will be the differen ce 
between tbe p o wer of a Bteam cyHnder three Inches In 
diameter with six inches strflke of tbe ordinary constrnc· 
Uon, making two bundred revolutions per mlnnte, and 
that of a rotary steam engine with the sanle amonnt of 
steam snrface on the periphery of a seven inch drum. 
making tour bnndred revolutions per minute ? wm tbe 
same proportio n h old good in all sizes of engines ? An· 
swer : Yeu can readily calculate this for yourself In any 
case. Th e  po wer exerted bv tbe reCiproca ting engine 
= area of piston In square Inches X twice length of stroke 
X number of revolutions per minute X steam pres.ure -+-

33,000. The power of the rotary engine = area of piston In 
square Inches X mean circumference of revolution X nJl!ll' 
ber ot revolutions per minute X steam pressure -+- 33,000. 

J. N. N. says : W,hen a common house fly 
dies upon a mirror or.  p,.ne of gl.s s .  It Is  found sur­
rouoded by a kind of opaque vapor. or substance resem· 
bHng vapor. for about a sixteenth of all lncb in aU dlrec· 
tlOns . Can you teU me tile cause ? An. wer : It I.  a mold 
or fuogus that springs ·from the decaying body of the 
fiy. 

W. C, C.' asks : Why do railroad men con­
tinually grumble a 1 0Ut cast Iron wheelB .  and yet can· 
not be prevailed upon to ulre any otber ? Answer : 
C1imed cast Iron wbeels ' Bre conSider.d · ,by. maRY rail' 
road ·mon to be. the-' best • .  ' The prinCipal obj ection ·to 
wrou/:ht ::;Oon and Iteel wheels is the cost . _ 

�tUtri'Jn. 
. D. asks : If a patent is granted for an nr­

lIele o f  product In the Uni ted States. can a party put np 
the same article In Canada, and export It across the 
water or ship i t  inlo the United S l ates for sale on p�y. 
Ing dnty ? Answe r :  In this cou ntry no person has the 
right to sell. use, or make a patented article with o u t  the 
consent of the patentee. 

E. W. C. asks : 1. What is the greatest 
horse power obtainable by a tnrblne water wbeeJ ? 2.  
What Is soluble gl ass. and bow Is It mannfactured ?  S. 
What Is the analysIs of S81 t ?  Answers : 1. Thp. horSe 
power capabl e of being ererted by a turbine wbeel is 
limited only the blgbt oftall. quantity of water and size 
of wbeel . 2 .  Soluble glass Is a smcate of potash. or of 
soda. or " donble silicate of both . It can b e  made by 
fusing t ogether 1 part S11lC8 and 2 parts carbon ate of 
po tasb or soda, or 54 r arts dry carbonlte of soda, 1� parts 
of dry carbonate of potash and 192 parts s!ltca. 8. Com· 
mon salt Is cbloride of sodium. a co mbinatio n  Of tbe 
two elements chlorine and sodlnm. It con tains, when 
pure , 60 of chlorine and 40 of sodium In 100 parts.  

A. R. ask s : Is it true that a locomotive en­
gine,when towed for a sbort dlstance,would fill the boiler 
(by suction )  full of air, taking tbe supply tbrough the 
exhaust n ozzles. making the boiler a compressed air reo 
ceiver, and by tbiB means store up p o wer sufficleut to 
propel the engine ? T h e  engine Is supposed to be In full 
wori'lng order. with the cylinder cocks closed. The 
pressure (over a certain amount) WOUld. I mamtaln. be 
relieved by the air escaping by the way It entere d .  An· 
.wer : Sucb an occurrence mlgbt take place under ce'" 
taln clrcnmstances, depen ding, upon the direction In 
whlcb the engine was moving and tbe po sition of til e 
link. 

M. H. S. asks : What is used for bronzing 
small cast Iron pieces. so that the bron zing does not cor· 
rode sr wear off? Answer : The metbod most common· 
ly emploved is to use .. bronze lacquer. Sometimes 
bronze Ior,wdf r Is put on with sizing.  

D. asks : W h at will destroy cutch brown 
on S I l k  or wool . 8[ d not Inj ure the goods , s o  tbat a good 
black can be dyed on I t ? Answer : Wash tbe goods 
thorougb ly and exp08e them I.: a clo,e chamber to tbe 
fumes o f  burn i n g  snlphur. or plunge Into water mod· 
erately Impregnat e d  with sulphuro>:8 acid gas . After· 
w ards wasb thorougbly and dry. 

n. J. J. flays : 1. I havQ a blue flannel shirt 
with a white fianDel Dosom ; the latter cann o t  be taken 
off. and I would like to k n o w  bow t o  clean tbe whi te 
fiannel without Inj uring the blue Ilannel.  Will ammo· 
nla or etber do It ? Wb a t  wfJI clean tbe blue flannel 
w i l bout lnju, l n g l t ?  Answer : Wash your fiann el l n  tb e 
ordinary manner, b o t  Imme:se at once In warm water, 
not In cold. and let thc o p eration of wasblng be done as 
quickly as possible. Tbl s  will preven t .  in somp cases, 
the removal of the coloring matter. and .. Iso shrInkage.  

G. H. asks : 1 .  Is there any chemical com· 
pound whlelt wl\1 give to dark hair a permanent, natur· 
al gray color ? In other words. can you destroy tbe vital· 
ity of the balr without Injurin g  its growth ? 2. What Is 
the nature o f  the dye that some lad es  use to give tbeir 
balr the appearance of age ? 8. Is tbls dye permanent ? 
4. Has it ever been demonstrated tbat explosions of 
boilers, not manifestly dne to low water, are caused by 
generati on of elec , r\Clty o r by some power greater tban 
steam, Insi de ot th , bolle r ?  If not. what Is the accepted 
theory on tbls point ? Answers : t. We think n o t .  2. 8. 
They empley a powder. 4, Onr theory of boiler explo­
sIons Is tl1at . they o.cc.� . becausc the pressure of t!le 
Bteam Is greater tban the boi ler can· sustain. 

S. T. W. asks : What is the American stand· 
ard for a horse power, and what difference Is there be· 
tween the Ameri can and t b e  English stand ards ? Ali· 
swer : Tbe English and American units for borse power 
are the same, namely, tbe work performed in raIsing 
88.000 Ibs. one foot higb in a · mlnute. 

S. P .  asks : I f  a rope has a horse hitched 
to each end, the borses � ulllng in opposite dIrections 
with a force of 500 los.  each,' wbat I. the s train on tbe 
rope ? Answer : 500 1bs.  

J. S. asks : What ingrc;!dient s are used to 
ren der nentral to e.eb o ther two or any number of dlf. 
ferent col ors of oil paint. so as t o  '<eep tbem from run· 
nlng toge t her on water or wblle wet,  and the process of 
mixI n g  the p & l n t s  wilh sucb substance. ? Answer : If 
you have In view toe finishin g  of water colors with oil 
paints.  a method to prevent tbe different colors runn l D g  
togetber I s  to c o v e r  the water color. w h e n  perfectly dry, 
with a tbin coat of size. carefully applie d .  

J. G. D. T. asks : Does cor fined gunpowder, 
when ignited. expand gradua l l y  until It l:irea k s  i t s  e n ·  
closure. or does It create an explosion wHhout any grad· 
ual expansion ? Answer : Expansion Is necessary to 
explosIon.  In the case of gunpowder, It takes place 
qul8kly. 

S. B. L. asks : How can I temper small 
tool s ?  ,Answer : You shOUld beat the articles to a stra w 
color. aDd plnnge tbem Into water wblch has the chm 
taken off. You may be able to product a better temper 
by dissolving some soap In the water. To heat to a 
straw color, place the articles In a p o t  of meltedtallow. 
over a fire.  W1:.en the tall o w  i s  beated to such a degree 
that it just commences to smoke, withdraw tbe articles. 
and plnnge them Into the water. 

W. M. ask s : What will take the stains of 
pears and apples out of linen and cotton ? knswer : 
Wash the articles tborouglJly In hot soap and water. and 
then apply, with a rag or sp onge, a little aqua ammo nta, 
commonly called spirit of hartshorn . 

C. N, asks : Does not the use of a bucket 
pump. Instead of a donble acting one. Involve the loss 
of over J.6 of the power tnat wonld be available by tbe 
nse of the latter ? Suppose that the head be 1 02 feet, 
wbleh gives a pressure of 45 l b  • .  ; to tOls  b e , d  add 10 
feet. as the loump Is  set In the water. whlcb will add 
about 4 lbs. to tbe 11ft on tbe bucket. tbe d iameter of 
tbe hucket beIng 5 1  Inches : 57 lnch�s <liameter-2551·1646. 
which X 49 Ibs. pressure gives a load On the bucket of 
1.7588 '23 lbs. ·Tbe diameter of tbe plunger (bemg 40 
Inches) gives an area of 1256'64, whlcil X 4l\ gives a water 
load of 56548 ' 8 .  Answer : The dOUble acting pump ordl· 
narily has a cb ect< valve at  tbe bo ttom of the delI very 
pipe. so tbat l h e  head of waterin the pipe I s  not avail ... 
ble In the down stroke . It wonld appear, tben . tbat tbe 
only loss In the bucket pump. wblch l .  not also Incident 
to tbe donble acting one, arises from not ntillzlng t h e  
WJlght of t h e  bncket a n d  pump r o d  In t :" e  down stroke , 

W. F. S. asks : 1. Is it safe to blow off at 60 or 70 Ibs , tbe certificate allO WIng me to carry 80 I b s . ?  
The bOller IS 5 years o l d  a n d  In go od condition . 2 .  I am 
lf1'eatly t roubled about keeping packing In around valve 
.rod a n d  piston. The engine runs very h o t .  It mak&a 
2W revolutions al!d the packing burns out very quickl y .  
S. I s  it easIer to keep u p  steam with a little over one 
gage of water, or Is It better t o  have tbe boiler full; 
after it oDce raised to the requlredpressllre ? Answers:  

1 .  If you are In doubt about ronr bon.r. '-he be&t pIa 
wonld b- 1 0  test It.  A convenient methr d \1 as g . " ,  n I n  
our answers ' 0  correspondents.  a obort l Ime a g o .  2. Try 
asbestos pack ing. S. We do not telleve there Is much 
difference In eIther case. 

W. W. J. asks : How can I temper mallea­
ble Iron. or convert I t  i n t o  ste�l ? A nswer : We suppose 
you refer to the case·hardening of I.·on. Heat tbe Iron 
to redness, cover it with prussiate of potasb. and plunge 
It into cold water. A better process I s  to heat I h e  iron 
in an alrtlgbt box. containing onlmal carboD . W h iCh may 
be prepared by Slightly burnln.;: horns or h o o f  • •  and reo 
dnolng tbem to po wder. Keep the box a t  a l igh t r e d  
heat.  for an h o u r  or m ore. and t h e n  empty I t s  eonten l B  
f n t o  c o l d  water. Either process hardens the I r o n  o n  the 
surface, but does not convert the whole material Into 
steel.  

R. M. sayR : I have a steam engine, 14 inch­
es cylinder and 20 Incbes stroke. making from 100 to 120 
strokes per minute. running w i thout governor,  Tb e 
vah'e has very small lead, scarcely one thirty-second of 
an Inch. I want to k n � w  If more lead would not gIve 
me more power. and also let the engine IUn more pasl. 
Iy ? A bout twenty year. ago I had an engine o f  2 feet 
stroke , with but small lead ; I rad occasIon to change 
the run of the engIne ; and In d J l n g  so. I bappened to 
give her nearly � Incb lead, wblcb made her rnn . I  tblnk. 
one fourth flO.ter, With tbe same amou n t  of s team. An. 
swer : Tbe proper amount of lead can best be deter. 
mined by experiment, and you can probably hit u pon It 
after a few trial s .  

. J. says : I n  rid ing in the bed of a creek , I 
came across a spot that sou n d e d  hollow ; no outlet c o u l d  
be seen ; t b e  bottom w a s  eand a n d  graTel.  and tbe creek 
was moderately full only. Wbat wonld be t h e  result "f 
oigglng ? 2. Does It Inj ure a sbot gnn t o  01\ I t  Inside ? 
If 01\ Is :osed. what kind Is b e s t ? Answers : 1, If y JU 
should dig over the s p o t  where tbe bollow sound was 
perceived. you w o uld pro bably tap a cave, o r  n a tnral 
bollow in the eart t .  Such are produced. espe clalls In 
limestone distrIct • •  by water, whlcb bas dlsiolved or 
washed away the mlne,al  substance wblch o t lgln ally 
fined them. 2. If you use any 011 for your gun. us� some 
kind tbat wUl n0t ox' dize or thIcken, such as watch· 
maker.' 011 ; and use very IIttid o f  t:.at. 

F. X. M. says : Our men in . the shop u�e 
soft soap to remove the grease nL d d .rt l r om tllel .. h a n ds 
wben they quit w o rk. ThiS,  tbey find , causes crack s . t o  
come ; but I f  t hey d i p  t h e m  I n  vinegar j ll. t a f t e r  wasbln g 
w ith tbe s"ft .oap. tbelr hands ,, 1 1 1  remain soft and 
smootb. and any cracks on the hands w l 1 1 lmmedlately 
heal up. Can you give the cb emistry of t his ? Answer : 
In the ordinary carele, s manu facture of soft soap. t b ere 
is apt t o  be sometimes a n  excess of alkali or lye, above 
that mecessary for comple t e  saponifica t i o n .  This bas a 
(austic action on tbe skin, making It roogh . and oth er· 
wise Inj uring I t . After nslng soap tf thl. kInd,  wasblng 
In vinegar removes the excess of alUlI fram t h e  hand • .  
Vinegar, being a n  aCid. combmes w l t b  the alhll,  form· 
Ing a neutral and soluble salt . 

D. F. asks : Will carbureted air burn in an 
atmospbere of Its own carbonic a c l <1 .  under " pressure 
of 60 Ibs. to the !Dch l Answe r : No. 

S. R. asks : What can be done to mak e gas­
o.lne gas burn s teadily wbcn a draft of air ,pr gu s ,  of 
wind strikes the fi ame ? Coal gas Is not alfect. d by 
winds nearly as m uch as tbat of gaSOline.  Answer : The 
peculiarity you speak of I II due to chemi.cal eauses wblch 
It is dlffic�lt to e b vlate , . C,()al gas or .heavy ·C8I hureted 
hydrogen is a complete cbemlcal compou n d  with little 
orno mechanic,,1 mixture of I ncombustible sub,nncts.  
Its combustion. tberefore. gIve s  rise t o  a stea�y fiame, 
tbe ligh t being p l o d nced by Incandescon t pe rtlclas of 
carbon. and a complete chemical decomposi t Ion o t  the 
bydrocarbon taking place. In carbure ted aIr. bowever. 
made by passIng atmospheric all' througb napll l� a. c t c . , 
we have merely a mecbanleal mIxture of a h y d rocarbon 
vapor with an Incombustible gas .  namely, the a t m o s ·  
pbere . The nitrogen .  byfar the large r  portion o f  tbe 
air. not being combus tible. I. rapidly dl lven olf through 
the lI ame. glvlng rise to the fil<lkermg unstable fiame 
o r  carbureted air. 

M. asks : What should b3  the form and 
Ize o l tbe fire box for a vetllcal  bOIler ( w i t hout fiues) 

8 feet by 1 �  feet.  made of N o .  14 I r o n  ; a n d  w h a t  pressure 
WIll  s uch a boiler safely bear l A u s ", e r : T h e  bo.ler 
should kave a lIue all around I t .  e x t e n d i ng nearly up to 
the top (tbe smoke pipe conn ecting at one sid e ) .  a n d  
t b e  gra te sho ul:l b e  ... Iarge a s  t h e  diameter o f  t h e  fi u e . 
The boiler wU! sustain with safe l Y  a pre ssure of aDout 
85 ponnd. per sq uare Inch.  If. as we suppose,  Its dlame· 
ter I s  lS lnches. 

E, E. H. asks for an explanatiou of our 
recipe for preservIng cider. Ans w e r : Read � pall of 
sugar Inste.ad o f  � part.  We have since learned from 
the maoufacturer that the sugar may b e  om_t t e d ,  with 
advantage . when the j uice is  gOud.  The sugar I s  a p t  t o  
cause too great a fermentation . I f  s ugar !Je a d d e d .  
however. experience would teach wbat qUftntlty to use . 

J. R. asks :  When an electric battery is ap· 
plied to a person for some ti m e ,  and he k eeps sbaklng 
afterwards as If b e  stU! hid hold of the h a l1 dlQS.  Is It 
right to apply the battery to take It off 111m agam. or t o  
l e t  t h e  electrlc!ty remaIn In till It goes of I t self ? An· 
s we r :  Any trembling or shaking of the muscles or limbs 
after an electric s b o ck Is  a sign tbat the sbock has af· 
fected the nerves too severely. and not t!lot any free 
electricity stJll continues to circulate In tbe body. An· 
other appli cation of the battery would only make mat· 
ters wors e .  

J. T. asks : How is it that steam taken from 
a boiler will force water Into same boller, tbat Is. force 
it agamst Itself ? Answer : In the action of the Giffard 
Inj actor, steam I s  condensed. and the power previously 
existing In it is expended In the propulsion of the water. 

G. W. asks : 1 .  What is Javel l e water ? 2. 
What Is the e a siest and most economleal way of pro· 
clIrlng oxygen gas ? 8. How is soda w 9 ter made ? 4. 
Wbere can I ge t  Bloxam's .. Chemistry ?" Answer: 1 .  See. 
p. 278 vol. 26. 2 .  Heat tbe binoxide of ma·ngauese to a dull 
red heat In an Iron retort.  l ib .  of good e om mercia I blnox· 
Ide of manganese will yield from 5 t o  6 gall ons of oxy· 
gen. 3 .  By charging water nnder pressure with car· 
bonlc acid gss, pro cured bV the action of sulphuric acid 
on,jDarble dnst or a n y  carbonate . 4 .  See onr advertls· 
ing: columns for publl sbers. 

O. A. D. asks : When, where, and by whom 
were spectacl es I n vented, a n d  w b a t  first s" gge sted tbeir 
use ? A n s wer :  Spec tacles ware Cr.r Invented In t b e  
tblrteenth cen tury. Francisco Redl . In a trea t ise o n  
spectacles, says that tbey w ",re invented between the 
yeart 1260 and lSIl A. D • •  by a monk of Fl orence n a m e d  
Alexander de Spina . Muschenbroeck s a y s  t b a t  It Is In· 
scribed on the tomb of Salvlnus Armatns, a nobleman 
of Fl orence, who died in 1817. tbat be was the inventor 
of spectacles .  By others Roger Bacon , in Englan d ,  who 
died in l29"J, has been considered the Invento�. 
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T. B. W. asks : If a steam boat runs 

eight miles In an ho ur. frem ,oint t o  point (In still 
water) , what distance would she run with the help of a 
fonr mlle c�rrent ?  Ans wer : The speod of the vessel 
wonld be Incre'bed by the speed vf the cnrrent. If the 
re.lstance or the air Is neglected. 

. 

J. S H. P. asks : 1. How is carbolic soap 
made ? What proportion of the (pure) acid Is used ? 2. 
In midwinter, when the thermometer In the room stands 
at 8()0 or 85' . though clad In thick under and o o ter gar· 
ments. we call It  only comfortably warm. But In sum· 
mer at the some tcmperature . thongh clad In the thin· 
n e s t  posslNe garments. we loU in the shade and call It 
Intolerably hot. Why Is this ? Answers : 1 .  Carbolic 
acid soap I.  made by adding from 5 to 20 per cent of car· 
bollc aCid. according to tne use to whlcn It IS to be ap· 
plied. 2. We do not always feel the same degree of tern· 
perature, for example. 85" Fah . •  to be lUvarlably op· 
'presslve or hot. This Is owing to the fact that the at· 
mosphere at this temperature sometimes coutalns more 
mois ture than at others. The drier the warm or hot at­
mosphere. the less the heat Is felt. owing to the rapid 
evaporation of perspiratIOn from the surface of the 
body. Dnrlng a cold clear winter'. day the air contains 
much less moisture than In summer. so that. although 
we may be In a room artillcially heated to 80° Fah . or 
above. It  may not feel uncomfortable. the Insensible 
perspiration rapidly passing olf and cooling the body . 

C. W. E. asks : Ho w can I make an electro­
magnet to be operated by ali earth battery ? Answer : 
Y.on can make an earth battery by s[nklng two large 
plates of copper and zinc In moist earth. and counectlng 
them by conduct,tng Insulated 'wlres attached to eaeb. 
Such a battery was constructed by Baln In 1841. Y.ou 
can make an electro· magnet by w[ndln g stout copper 
wIre. covered with silk. around a piece of soft Iron lIent 
.In the form of a hor.e shoe.  care being taken that the 
coUs are wound In the .ame direction around each bob· 
bin. e[ther from or toward. the axl. of the magnet.  The 
more numerous the coils. and the greater the power of 
the electric current. the stron�er the magnet.  

W. S. B. asks : How can I anneal gold after 
It has been cast ? Answer : We think you can do It by 
heating the gold. and allowing it to cool slowly. 

C. R. asks : 1 .  What is the best and most 
o c onomlcal constant battery ? 2. I bave heard of a 
thermo·electrlc bRttery. Is tbere one of practical utll· 
Ity ? Answers : 1. Daniell's battery I. recommended for 
con stant action. It Is  not expensive. and no gases es· 
cape from It.  It conslets of a cylinder of copper. In 
which is placed s cylindrical veo Bel made of unglazed 
biscuit ware. or porous earthen ware. Into this porous 
vessel a rod of amalgamated zinc Is place<l. The copper 
vessel is iH[ed with a sa turated solntlon of sulphate of 
copper with a little sulphuric acid . The porous cell Is 
tlll ed with dilute sulphuric ac[d.�nd on a perforated shelf. 
tlxed to the upper part of the copper cylinder. are p[aced 
crystals of sulphate of copper (blue vitriol) to keep up 
�he strength of the solutio n .  2. Tbermo·electr[c bat· 
terles have been made of cons[derable power. but we 
k)loW of none tbat bave ever come into practical use . 

D. H. M. asks : How can I separate iron 
from copper and brass ?' Answer : If you heat the met· 
als ,ln a cru<ible, the bra.s . . wm be melted tlrst. and 'can 
b ", poured otl. 

S. asks : 1 . ' How ie aniline mad9 from coal 
tar ? "hhat apparatus IS necessary ? 2. How are bronze 
powders made ? 8. How are the various colors produced 
from anlIlne ? 4. Can you give me a &0011 recipe for 
Worcesler.hlre sauce ? Answers : 1 and 8. The basic 
portion of coal tar or coal tar naphtha. that Is. the least 
volatile products of the dist1iatlon of these su bstances. 
is strongly agitated with hydrochloric acid In excess. 
This Is done on the larg� Aca[e In vesseh lined With lead. 
The clear portion 0 r the liquid Is then decanted and 
evaporated until acid fumes appear. It Is agal n ft[tered 
and neutraUzed with potash or mIlk of lime and dlstllled. 
The por�lon that passes over at 860° Fah . Is crqde ani· 
line. By the action of bichromAte of potash on sulphate 
of aniline. Mch sbades of purple and violet are produced. 
2. To make a bronze powder. mix peroxide of tin and 
sulphur. of each l parts'. sal ammoniac 1 part. Expose 
to a low red beat in au earthenware retort untt! snl· 
phurous fumlls cea.e to be given olf. 4. Tbe followIng 
recipe gives a tlne sauce : Port wine and mushroom 
ketchup. of each 1 quart ; walnut p[ckle 1 pint ; .oy M 
p[nt ; pounded anchovies M lb. I fresh lemon peel. 
ml"ced shollot s  and scraped horseradish of each � ozs. ; 
allspice and black pepper (bruised) of each 1 oz. ; cay· 
enne pepper and bruised celery seed of each l( oz. (or 
curry po wder :1( 01..) ;  diges t  for 14 days • •  tra[n and bo ttle . 

W. W. B. says : In making gas from petro. 
leum . there are several ':Imcultles of which the most 
ser[l>us Is the deposit of carlion In the sbape of dry pow· 
der In the retort s .  I\nd other trouble. between the retort 
and the gas holder. Petroleum is the ftnest gas·making 
materla[ we have. taking Into consideration Its price ; it 
wUl yield from 6.000 to 8.000 feet per barrel. and the .np· 
ply seems to be Inexhaustlb[e . It Is a question of �at 
Imflortance to the 011 producer to get .a .teady market 
for his 011. and to the people to get " cheap and good 
light. Both of the.e objects would be attained by a 
p\'1lctlcal so[utlon of this question : Can gas of good 
quality. and cheap. be manufactured from crude petro­
leum on a large scale ? I say tlla t It cun. and It  can be 
done by any mechan[cal arrangement t o  Inject air and 
petroleum In graduated quantities Into tbe retort. , and 
I also ny that It will convert all the petroleum Into gas 
of high I1lumlnat!ng quality and leave no carDon In 
any shape, either In retort or pipe..  I have proposed 
the question to many gas men. but nobody seems to 
know anything about It.  except that petroleum Is a dlf· 
tlcult thing to handle In gas miLking. I write to you to 
ask : 1. Will not the Inject!on of air. and petroleum Into 
the retort convert all the petroleum Into gas ? 1. Would 
there be any deposit ·of carbon on the re tort. or pipes ? 
S. Woulc Ht be a permanent gas or a mechanical mixture P 
4.  Would there be danger of explosion from Injecting a 
graduated qu."tlty of air Into the retort P An.wer ! 
Petroleum being a mixture of various hydrocarbons. 
that is. various chemical combinations of hydr"gen and 
carbon that are for the most part liquid at ord[nary tem· 
peratures. lt Is obvious that. It  cannot be changed Into a 
permanent gas without decomposition , or a new Inter­
ohange of It. element ••  forming new chemical com· 
pounds. It !s found that, when petroleum Is submitted 
to a high temperature without acce ' s  of oxygen. de. 
compo.ltlon takes place . a quantity of nncomblned car. 
bon being deposited. It 1s eviaent . then. that the perma' 
nent gas formed I. a bydrocarbon with a less proportion 
of carbon th�n the IIqu[d petroleum . To convert all the 
petroleum submitted to heat into a gaseous body. some­
thing must be supplied tbat will combine with the extra 
carbon and form elth .. r another' Ulnmlnating complmnd 
or oae that call be removed by oubsequent purlllcation. 
When petrolenm burn. i n  the air. Its element. combine 
wIth oxygen. forming carbonic acid gaa anll VApor of 
water. The InjecUon of air or oxygen Into the decom. 
po.lng retorte would therefore defeat the objeot In view 

that of making a permanent Ulnmlnating gas .  It wonld 
simply cau.e a combustion of the petroleum core ra pid 
than that which takes place in the o pen air. besides the 
risk of explosion. It would be far more philosophical 
to Inject hydrogen with the petrolenm Into the retort. 
Or to decompose the petroleum In an atmesphere of 
bydrogen. This hydrogen could be readily formed by 
de�omposlng superheated steam by mean. of red b ot 
anthracite coal. Indeed. superheated steam alone In 
contact with the decomposing petroleum might yield a 
portion of Its 0XY!ren to the extra carbon. thus obviating 
Its deposition on the retort. forming carbonic acid gas 
which could be rem oved by water. If free hydrogen 
were liberated. it would Increase the heating pToperties 
Of the l1ame . We simply mean here to Indicate the phil. 
osophlcal method of experiment . bearing In mind the 
constitution and amDlt!e. of Chemical bodies. Nothing 
but practical trial In this way can solve the problem of 
the utilization of petroleum In the manufacture of illu· 
mlnatlng gas .  

J. M. asks : How can I make an induction 
coil to use with two large Grove's cups ? With this ar· 
rangement, can I make an electric light ? An.wer : You 
can make an Induction coil as follows : In the ftgure. the 
primary heavy wire coll i s  about 85 feet long. and wound o====1z�� I .i , i � 
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ronnd a glass tube. Outside of this Is wound the second 
ary tlne wire coil of about 1.400 feet. Battery contact 
Is broken and renewed by the rotation of a soft Iron bar. 
h. which. mounted between two brass pillars . Is  placed 
Immediately over the axis of the con. ln wblch ls p[ace d a  
bundle of soft iron wire . T h e  current of t h e  batt ery 
passes through the plnar d and the axis carrying the 
Iron bar. and cont .ct Is broken and renewed by the 
point i dipping as h revolves Into and out of mercury In 
the brass cup U. OB the pillar a. tbrough which the clr· 
cutt I. completed. The binding screws In front connect 
with the ends of the ·coar.e Interior COil. and for con· 
nectlon with the battery . Two screws behind connect 
wIth the ends of the tlne wire coli. trom which the oec· 
ondary current is derived. and fro n which .hock. may 
be taken. water decompo.ed. etc. Y.ou cbnnot make 
the e[ectrlc light with this arrangement .  That require. 
that the Ilne wire 0011 should be wonnd round a soft lron 
horseshoe magnet. wlilch Is made to revolve rapidly In 
front of a permanent or temporary electromagnet. 

J. K. asks : Is there in existence a means 
or contrivance to start. and keep In motion · for one 
minute only. a machine which uses S h orse power ? The 
power which runs the mac)lIne I s  unable to set It in 
motion. and cannot even assist In It. What may I em· 
ploy to start the machine ? Answer : We hardly get 
yonr idea ; but as the question [. s tated. It would f eem 
possible to apply some other power, say that of a steam 
engine . to start the machine. 

=A. L. B. says : In your answer to I. E. E., 
the method by which the Lexington Avenne Synagogue 
Is lighted by.electrlolty Is Incorrectly stated. The bnrn· 
ers In the Synagogue are not lighted by the galvanlo 
current 'heating a platinum wire . but by Induced elec· 
tr[clty. produced by a new frictional apparatu. and con· 
denser. contained [n one small case. The electricity. 
generated bv tnrnlng a crank. Is stored up In the con· 
denser. which. when a sumclent quantity and IntenSity 
Is arrived at (depending upon the number of burners to 
be lighted) . Is discharged. producing a .park at eacb 

. burner-the circuit bemg there broken-and Ignites the 
gas which has been turned on Immediately before the 
discharge. 

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

J. E. H.-SllIceou. earth. apparentIy lnfusorlal. Infu· 
sorlal earth I. used as a polishing material. under the 
name of electro-.mcon . 

J. R. E . -Blue clay. a .llIcate of alumin a .  
P. S . -Hypersthene ( o r  Labrador hornblende). with 

Iron. 
W .  W. B . -Galena (eulpblde of lead) . 
T. F. H.-Galena (.ulphlde of lead) . 
J. W. C . -Micaceous Iron ore . 

OOllllllUNIOATIONS RECEIVED. 

The Editor of the ScIENTIFIC AlmBICAN 
acknowledges, with much plea.sure, the reo 
ceipt of original pa.pers and contributions 
upon the following subjects : 

On Crucibles. By L. T. C. 
On Silicon Steel. By C. W. H. 
On Heat. By H. C. F. 
On Perfect Combustion. By C. R. 

On a White Blackbird. By J. S. B. 
On Using Heat Twice. J. A. H. E. 
On Transit on the Canals. By R. D. R. 

On the Art of Inventing. By K. 
On LUnar Acceleration. By J. H. 

Also enquiries from the following : 
c. K. C .-P. W.-W . H.-W. H. S.-E. J.-E. H. K.­
S. E . J .  
Correspondentl wilt> write to ask the address o f  certain 

manufacturers. or where speolfted articles are to be had . 
al.o those having gooda for sale. or who want to tlnd 
partnera • •  hould .end with theIr oommnnlcatlons an 
amount.umolent to cover the co.t of publication nnder 
the head of .. Buslnes8 and Perso.nat .. whioh il epeolan y 
devoted tl> enOll enqnlrlel. 

rOFFICIAL.] 

Index of Inventions 
roR wmCB: 

Latten Patent of �e United States 
WERE GRANTED FOR THE WEEK ENDING 

Ootober 14, 1873, 
UD EACH BEARING TRAT DATE. 

[Those marked (r) are reissued patents.] 

Air oompresslng apparatns. R. S .  Pardee . . . . . . . . . . 148.884 
Alarm and clrcolt. electrical. J. H. Guest • • • • • • • • • •  148.691 
Annunclator. electrlo vote. T. B. Doolittle . . . . . . .  148,679 
BQklng p o wder. bread. Kopplng & Weideman . . . . 148.580 
Barrel bead. A .  Hanvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,571 
Baton, pollceman·s. Beery & McDonald . . . . . . . . . . . 148 610 
Bed bottom. S. Pearson (rl . . . . . . . . . . . . . . . . . . . . . . . . . .  5,6C4 
Bedstead fastening. T. W. Moore (r) . . . . . . . . . . . . . . .  5.608 
Bee hive. J. H. Shook . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  148.648 
Belt olamp . E .  Ainsworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.604 
Belt shifting apparatus. O. H. Wade . . . . . . . . . . . . . . .  148.786 
Boller. cullnary. J. H. Corey . . . . . . . . . . . . . . . . . . . . . . . .  148.678 
Boilers . dead light for steam. J .  C . Hoadley . . . . . . .  148,574 
Bolt and rod cutter. L.  H. Smith . . . . . . . . . . . . . . . . . . . .  148.645 
Boot channeling m achine. C. S.  Dunbrack . . . . . . . . .  14.1.561 
Boot edge welt. J. Gre en . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.628 
Boot heel plate. G. Rolm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14S.7U 
Boot nailing driver. A. S. Libby . . . . . . . . . . . . . . . . . . . .  148.699 
Boot sole •• fi nishing. Falrfteld &·Messer. Jr . • • • • • •  148.1562 
Boots. manufacture of. W . H. Ferguson . . . . . . . . . . .  148.687 
Boots. etc • •  heel for. Gebhard & Schwarz . . . . .. . . . . 148.668 
Bottle corking machin e .  J. Armstrong . . . . . . . . . . . .  148.606 
Bottle. cosmetic. M. H. Huntington . . . . . . . . . . . . . . .  148.627 
Brick machine. D. W. Glendlnnins . . . . . .. . . . . . . . . . .  148,569 
Brush, rotary. G. Carll.le . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.668 
BrUSh. scrubbing. C. Herold . . . . . . . . . . . . . . . . . . . . . . . .  148.695 
Bung. H. K. Hazlett . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . . . 148.5'18 
Burner. oxyhydrooarbon. J . D .  Averell . . . . . . . . . . . .  149,555 
Caliper. W. H. Miner . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . 148,&14 
Can. Oil. J. G. Evenden (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5,597 
Can. 011. W. A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,587 
Can for oils. etc • • J. G. Evenden (r) . . . . . . . . . . . . . . . .  5.598 
Can. sheet metal. ,T. G. Evenden (r) . . . . . . . . .. . . . . . .  5,599 
Cans. forming seamle.s.  M. Von Culln . . . . . . . . . . . .  149.785 
Cans. etc •• tlll!ng. C. S. Buoklln . . . . . . . . . . . . . . . . . . . . .  148.618 
Candy cutter. F. Quinn . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  148,590 
Car axle box. L. Schulze . . . . .  . . . . .  . . . . . . . .  . •  . . . . . .  . . .  148.592 
Car coupli ng. G. Edm')nds . . . . . . . . . . . . . . . . . . . . . . . . . .  148.680 
Oar coupling. J. H. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,686 
Car coupling. W. D . Pope . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,688 
Car coupling. G .  W. Putnam . . . . . . . . . ·; . . . . . . . . . . . . . . lI8.i16 
Car coupling. E .  R. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.720 
Car coupling. J. Se[s[ove . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.598 
Car coupling. E. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.728 
Car coupling. O.  Taylor . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  148,646 
Car wheel. A. F. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,560 
Carriage. chlld·s. r,. Havasy . . . . . . . . . . . . . . . . . . . . . . . . .  148,624 
Carriage. chlld·s. J. G. Kamphans . . . . . . . . . . . . .  , . . . .  148,628 
Carriage shaft holder. A. C. Maxtleld . . . . . . . . . . . . . .  148,582 
Carriage spring. G. Hop.on . . . . . . . . . . . . . . . . . . . . . . . . . 148,5'76 
Carriage top joint. J. H. Combe . . . . . . . . . . . . . . . . . . . .  148.689 
Chair foldlog. D. N. Selleg . . . . . . . . , . . . . . . . . . . . . . . . . .  148.7Z1 
Churn . J. L. & T. H. Britt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14d.612 
Churn dasber. I. B. Compton . . . . . . . . . . . . . . . . . . . . . . . . 148,559 
Clo ck calendar. A. Frankfeld . . . . . . . . . . . . . . . . . . . . . . .  148.618 
Coek. J. W. Faxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  148,688 
Copy holder • .  W .  It. Carter . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  148.616 
Corn husker. G. W. Carr . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .  148.66'7 
Cracker machine. J. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.686 
CraCker maohlne.  G. J. Kingsbury . . • . • • • • • • • • . • • • •  148,579 
Cultivator. C . M. & D. E . Hall (r) . . . . . . . . . . . . . . . . . . . 5.601 
Cultivator. wheel. Matchet & Smith . . . . . . . . . . . . . . .  148.681 
Cutter head. H. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.565 
C utter and planter. potaoo. L. J. Mewborn . . . . . . . .  148.'107 
Dice box. J. Twamly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,599 
Distilling pure alcehollc spirits. C. Andersen . • . • .  H8.654 
Domin o .  B. Louineau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.7OI! 
Door hanger. S.  L. Blgnall . . . . . . . . . . . . . . . . . . . . . . . . . .  158,557 
Electr[c signaling. R. K. Boyle . . . . . . . . . . . . . . . . . . . . . 148.688 
Electric railway .ignal. S. C. Hendr.Ickson . . . . . . . .  148,694 
Engine governor. steam. C. R.  Rungvl.t . .. . . . . . . .  148.642 
Eng[ne. rotary steam. Shaw & Baker . . . . . . . . . . . . . .  148.'l2S 
Equalizer. draft. W. W. Hinman . . . . . . . . . . . . . . . . . . . .  148.too 
Fare box. T. L. Johnson . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 148.698 
Fence . picket. R. H. McGinty . . . . . . . . . . . . . . . . . . . . . . 148.682 
F[re arm. revolving. Forehand & Wad.worth . . . . 148,568 
Fire escape. C .  Dietrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.6'l7 
F[re extln�u[sher. portable. I. C. Andrews . . . . . . . . .  148.605 
Forceps fer sooutlng hogs, G. Stephenson . . . . . . .  148.780 
Fumigator for hospi tal use, T. J. Mayall . . . . . . . . . .  148,58S 
Fnrnace . chimney. L. Wh[te . . . . . . . . . . . . . . . . . . . . . . . . 1 48.789 
Gage.cloth marking. E .  E. Emery . . . . . . . . . . . . . . . . .  148.681 
Gage . registering steam. P. Maltby . . . . . . . . . . . . . . . . 148;680 
Ga& retort . T. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.675 
Glass ware . mold for. G. H. ·LOmBX . . . . . . . . . . . . . . . . . 148.629 
G[obe holder. C. H. Barney . . . . . . . . . . . . . . . . . . . . . . . . .  148.656 
Gun. breech loading. etc . ,  B. &. w. G. Burton . . . . 148.614 
GU:l. machine. C. Stensland . . . . . . . . . . . . . . . . . . . . . . . .  148.729 
Harness attachment. hitching. T. J. Dobbs . . . . .. . .  143.678 
H .. rrow tooth . W . H . Plat t . . . . . . . . . . . . . . . . . . . . . . . . . . 148.713 
Harvester. T. N. Foster (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5,606 
Harvester. T.  N. Foster (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5.607 
Harvesting machine. Bayliss. Brown & Lamont . .  148.609 
Heel burnishing macblne . C. W. Glidden . . . . . . . . . .  148.690 
Heel hand tool. S. L. Riker . . . . . . . . . . . . . . . . . . . . . . . . . .  141:.718 
Hinge . H. Manneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.704 
Hol.tlng apparatus. N. S. McFarland . . . . . . . . . . . . . .  148.706 
Hose, hydraulic. L. R. Blake . . . . . . . . . . . . . . . . . . . . . . .  148.661 
Ind[cator and safety valve. J. Smith • . • . • •  _ • • • . • •  148.844 
Iron and steel. E. Peckham . . . . . . . . . . . . . . . . . . . . . . . . .  148.687 
Iron from slag. J. J. Vinton· . . . . . . . . . . . . . . . . . . . . . . . . . 148.600 
Latch for door •• locking. E,. Hal.ey . . . . . . . . . . . . . . .  1�.692 
Llqu[ds . coollng coil for. W. Gee . . . . . . . . . . . . . . . . . . .  148.689 
Lubricator. J. MoL . Power . . . . .. . . . . . . . . . . . . . . . . . . . .  148.689 
Mall p ouch b older and oatcher. B. F. Bean : • • • . . .  148,657 
Malt dryer. W. W. Hughe. (r) . . . . . . . . . . . . . . . . . . . . . . .  5,60'" 
Map exhibitor and cabinet .  W.A. & G. R[ce . . . . . .  148.717 
Matter. composltlon of. G. T. J. Colburn (r) . . . . .  5.596 
Measure . tailor ' •• J. ,Beaudry . . . . . . . . . . . . .. . . . . . . . . 148.556 
Metal working machine. H. B. Sevey . . . . . . . . . . . . . . 14S.'l2S 
Mill. grinding. R. & S. Patterson . . . . . . . . . . . . . . . . . . . 148.710 
Mop holder. E. M. Naramore . . . . . . . . . . . . . . . . . . . . . . . 148.688 
Mortar mlxer. Hoagland & Mickel . . . . . . . . . . . . . . . . .  148,5'75 
Needle and shuttle tbre�der and knife . J. Slack . . 148.726 
Nut device. d[vlded. F. A Huntington . . . . . . . . . . . . . 148.626 
Ores. reducing. J. H. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . 148.662 
Organs.  pneumatic actlon fo� . T. Wln.ns . . . . . . . . . . �;602 
Packing. piston. T. J. Mayall\ . . . . . . . . . . . . . . . . . . . . . . t48.705 
Pan. amalgamating. I .  s .  Finke· . . . . .. . . . . . . . . . . . . . .  148.685 
Pan. evaporating, · D .  Wateon� . . . . . . . . . . . . . . � . . :. ". l48,849 
Paper bag machine. L. C. Crowell. . . .  .. . . . . . . • . • •  148.674 
Paper ruling striker. J. D. Co.nnolly . . . . . . . . . . . . . . .  148.672 
Pavement; .torie. T.  D . ·  Owen . . . . . . . . . . . . . . . . . . . . . .  148.587 
Peat machine. Clayton & Howlett . . . . . . .. . . . . . . . . . 148.61 , 
PhotographiC embo.slng pres •• E. E. Barker . . . . . 148,608 
PhotographiC printing frame. W. H. Jacoby . . . . . 148,5'77 
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Piano action. F .  L. Trayser . . . . . . . . . . . . . . . . . . . . . . . . . 148,64'1 
Pinchers . sh oemaker· • • T. B. Shelly . . . . . . . . . . . . . . .  148,694 
Pipe for buildings. lire. H. Palmieri (r) . . . . . . . . . . .  5,6C8 
Pipe for water works. stand. G . '  W. Pearsona . . . . .  148.711 
F1pe machine .  curv ed. R. Connable . . . . . . . . . . . . . . . 148.GiO 
Plpe. ourved. R. Connable . . . . . . . . . . . . . . .  : . . . . . . . . . .  148.6'11 
Pltman. F. R. Gl asoock (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5.600 
Pitman rod. S. N. Wate . Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  148.648 
Plane. spllnt. H .  L. Weagant . . . . . . . . . . . . . . . . . . . . . . .  148.7S'i 
Plowing machine. 1. Utter . . . . . . . . . . . . . . . . . . . . . . . . .  148.'784 
Plow, W. Blackstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.660 
Plow. L. C. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  148.6;.0 
Plow. snow. Sweet & Noble . . . . . . . . . . . . . . . . . . . . . . . . .  14ll,781 
Power. transmitting. J. Rankin . . . . . . . . . . . . . · . . . . . . .  148,640 
Press. cotton and hay. D. Reynolds . . . . . . . . .  , . . . . . .  148;641 
Press, hay and cotton. J. Muller . . . . . . . . . . . . . . . . . . . . 148,588 
Prlntmg press feed gage. G. Wilcox . • • • • • • . . . • • . • .  148,652 
Pruning implement. A. P. lJettersworth • • • . • • • • • .  148,659 
Pump for mines. portable. W. E: Sidney . . . . . . . . . .  148.'724 
Pump, steam and vacnnm. A. J. Simmons .. . . . . . . .  148.'725 
Railway rail. B • . Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i48.708 
Railway Signal. electriC. S. C. Hendrlck.on . . . . . . , 148.1194 
Rake. J. 0.· Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,678 
Rake. horse hay, W. H. Hartley . . . . . . . . . . . . . . . . . . .  148.5'72 
Rake. revolving horse . M. K. Flory . . . . . . . . . . . . . . . . 148.664 
Refrigerator. W. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . 148,607 
Refrigerator. J. Rohrer: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.591 
Refrigerator and oooler. C. D. Hicks . . . . . . . . . . . . . .  148.625 
Regi.ter and Indicator. E. P. Wheeler . . . . . . . . . . . . . 148.851 
Reln holder. J .  W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.668 
Roof. ftre and waterproof. J. Long . . . . . . . . . . . . , . . .  148� 
Rootlng. composlte, R. S. Jenn[ngs . . . . . . . . . . . . . . . .  148,6S'i 
Saddle tree. side. J. Strans. (r) . . . . . . . . . . . . . . . . . . . . .  5.609 
Sash holder. Anderson, Walden & More . . . . . . . . . . .  148.655 
Saw. jig. M. E. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.650 
Saw set. M. E. Trne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.598 
Saw sharpenlng machlne. E .  W. Phelp .. . . . . . . . . . . .  148.712 
Scales. bag holder welgb [ng. A. H. Bell . . . . . . . . . . . .  148.668 
Screw cutting machine .  M. B. Flynn . . . . . . . . . . . . . . .  148.685 
Sewlng mach[ne corder. J. G. Powell . . . . . . . . . . . . . .  148,589 
Sewing machin e table . W. H. Boyer . . . . . . . . . . . . . . . .  1411.6.1 
SeWing machine treadle. S. B. Bnsiltleld. (r) .. . . . . .  5.595 
Sheet metal bending machine. C. F. Brand. . . . . . . .  148.558 
Shovel handle. Pomeroy & Owen . . . . . . . . . . . . . . . . . . .  143.714 
Shlp's .alls. stay fer. C. Freeman .. . . . . . . . . . . . . . . . . .  148,1168 
Shutter fastening. J. A. Morris . . . . . . . . . . . . . . . . . . . . .  148.585 
Skin •• removing dirt from. C. Turner . . . . . . . . . . . . . . 148.788 
Soap, 'Snrface to bard. W. V. Wallace . . . . . . . . . . . . . .  148.601 
Spark arrester, locomotive. M. Brassll1 . . . . . . . . . . . .  148.664 
Spirits. distilling alcoholic. C. Andersen . . . . . . . . . . 148.654 
Square. protractor. rule. etc •• C. J. Sholf . . . . . . . . . . . 148,595 
St[rrnp. N. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.792 
Stone. artltlc[al. W. E .  Ferslew . . . . . . . . . . . . . . . . . . . . . 148,56S 
Stove. J. G. Widman. (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,805 ' 
Stove. base burning. A. Hathaway . . . . . . . . . . . . . . . .  143,698 
Sugar cane. preserving, W. Green . . . . . . . . . . . . . . . . . .  148,622 
Tag fastener. J. M. Goodridge . . . . . . . . . . . . . . . . . . . . . .  148.621 
Telegraph cable. T. Tommasl . . . . . . . . . . . . . . . . . . . . . . .  148,597 
Telegraph. printing. L. T. Lindsey . . . . . . . . . . . . . . . . .  148.'lO2 
Telegraph circuit. L. T. Llndsey . . . . . . . . . . . . . . . . . . . .  148.'700 
l'elegraph regulator. L. T. Lindsey . . . . . . . . . . . . . . . .  148.'101 
Thill coupling. J. C. Thompso.n . . . . . . . . . . . . . . . . . . . . .  148.59S 
Thrashing machines. separator for. S.  R. Perkins 148.588 
Trap. anlmal. B .  F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.'72'1 
Uterine supporter. A. C .  ByJm1 . . . . . . . . . . . . . . . . . . . . .  148.615 
Wame baker. S. S.  Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,564 
Wagon. dnmplng. Greer & Thomason . . . . . . . . . . . . . .  148.5'10 
Wagon seat. I. Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.715 
Wash bench. A. G. Emery . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  148.1562 
Wa.her cutter. H. E. Whipple . . . . . . . . . . . . . . . . . . . . . .  148.788 
Washing machine. Nixon & Babcock . • • • • • • . • • • • • •  148.709 
Watch key. Allen & Hall . . . . . . . . . . . . .. . . . . . . . . . . . . . .  148.656 
Wateh,"double stop. A .  Frankfeld .. . . . . . . . . . . . . . . . .  148.619 
Water. purifying. G. DemalI1y . . . . . . . . . . . . . . . . . . . . . .  148,6'76 
Water traps .  forming. W. A. Butler . . . . . . . . . . . . . . . .  148.665 
Wool. etc • •  cleanSing dYed. J. E. Ackroyd . . . . . . . .  148,608 

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

for the extension of the followIng Letters Patent. Hear. 
'ngs upon the respective applications are appOinted for 
the days hereinafter mentioned: 
26.860.-MAKI:NG TINWABB.�S. J. Olmsted. Dec. 81. 
26.002.-I.AHP.-G; Neilson. Jan . 7. 
9O.46'7.-8nrGBING PIGs.-A. Denny et al. Jan . 14. 

EXTENSIONS GRANTED. 
25.'796.-JAOQUABD MAOBINB.-A. Babbett. 
25.79'7.-HABVlCSTBB.-E . Rail. 
25,8O'1.-HBM FOLDBB.-L. Clark. 
25.814�SLBBPING CAB.-J. Danner. 
25.848.-CULTIV ATOB.-T. McQuI ston. 
25.862.-WBBDING·HoB.-J. M. Adams. 
25.867.-COVBBING SADDLE TRBBs.-J. Maolure. 

DISCLAIMER. 
25.'I96.-JAOQUABD MAOHINB.-A. Babbett. 

DESIGNS PATENTED. 
6,956.-DooB KNOB.-J. o. Holln, Boston. Ma.s. 
6,957.-RUBBBB BOOT . -L.L. Hyatt. New Brnnswlck. N. J 
6,958.-STOVB.-J. Martino .  Philadelphia. Pa. 
6.959.-PIOTUBB FIUlIIB. BTO.-J .Nonnenbacher. N.Y.City 
6.960.-STATUE.-J. Rogers. New Y.ork city. 
6.961.-KITB.-S . M. Simonds. Philadelphia. Pa. 

TRADE MARKS REGISTERED. 
1.488�BLAOKING.-L. Amson & Co •• New Y.ork City. 
1.489.-BLAOKING OB GRBASB.-L.Amson & Co .•  N.Y.. city. 
1.490.-BARREL. OF WmSKY.-Derby et al • • St. Louls.Mo . 
1.491.-CORSBT SPBINGS.-F. L. Egbert. New Y.ork city. 
1.492.-BmRTs.-Kohn & Co .• Ph!ladelphla. Pa. 
1 .493�BRUSHBS.-J. M. C .  Martin . New Y.ork c[ty. 
1.494.-CLOTHES WBINGBR8.-Queen City Wringer Co. 

Cincinnati. O. 
1.495 . ..,.BAKING POWDDR .-Royal Baking Powder Co. 

New Y.ork city. 
1.496.- STOVBS.-J. Spear & Co . •  Philadelphia .  Pa. 
1.497.-GBINDING MILLs.-Stranb & Co ••  CinCinnati. O. 
1 .496.-RuBBEB BoOTs.-Candee & Co • •  N e w  Haven . C t .  
1.499.-QUIOKSILVlCB FLASKS.-Qulcksllver Mining Co • •  

New Almaden. Cal. 
1.500.- WINDOW POLI.tr.-H. M. Wade .  Phlllldelphia. Pa. 
1.501.-MBDIOINB . -J. L. Graham. Pltt.burgh. Pa. 
1 .500.-LuBBIOATING OIL.-Leonard et al • • New Y.ork city. 

S<JHEDULE OF PATENT FEEI!I I 
On f)ach Caveat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On each Trade-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. �II 
On tlllng each appl1catton for a Patent (17 yearB) . . .. 111 
On IS8n1ngeach originaIPatent . . . . . . . . . . . . . . . . . . . . . . . .. � 
On appeal to Examlners·In·Chlef . . . . . . . . . . . . . . . . . . . . . . . 10 
O n  appeal to Commissioner of  Patentl . . . . . . . . . . . . . . . �O 
On application for Rels.ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630 
On appl1catlon for ExtenSion of Patent . . . . . . . . . . . . . . . 8110 
On granting the Extene1on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8110 
On tlling a Dlsolalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On an application for De81gn (8� ysars) . . . . . . . . . . . . . . . 10 
On an application for Dee1gu ('1 years) . . . . . . . . . . . . . . . 813 
On an appl1catlon for Dell1gn �4 :rean) . . . . . . . . . . .. . . 838 
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sent, free of, postage, to any one who will favor me with 
bls address. 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER. 

406 WALNUT STREET. Pblladelpbla. 
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V a l u a b l e  B o o k s  
ON 

Heat, Steam, 
AND 

The Steam Engine. 

Box - A  Practical Treatise o n  Heat : A s  ap­
plied to the useful arts ; for the use of engineers, 
architects, etc. By Thomas Box. �l uthor of Practical 
.!Iydraulics. Illustrated oy 14 plates. contamlng 1 14 
ligures. l�mo . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  $4 .25 

Burgh.-The Slide Va1ve Practically Con­
sidered. Ry N. P. Burgh. Completely Illustrated. 
12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00, 

13urgh . -Practical Rull's for the Proportions 
.of Modern Engines and Boilers for Land and Marine 
Purp0ties. fly N. P .  Burgh, Engineer. 12mo . . . . . . $1.50 

Campin.-A Practical Tre ·. tise pn Mechanical 
Engineerlog : Comprising metallurgy. molding. cast· 
mg, forging, tools, workshop machinery, mechanical I 
manipulati on, ma.nufacture of s team engines. etc. etc. W1th un appendix un the analysis of Iron ' and tron 
oreB. "By Francis Campil1 , C . E. To which arc added. 
observations on [he cOlls truction of steam boilers,and 
remarks upon fUrnaces used .for smoke prevention j 
(5��, a�d

C
Jg£�ello��n:�����

i
1�1�st1�recfwit���i:i��:8 

and 100 wood engravings . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6.00 
Colburn.-The Locomotive Engine: Including 

a descrl ption of its structure, rules for Estimating its 
capabIl i ties, and "[')ractical observatlOlls on its COll-
�:�m�

on
A·��::�i�f���

e
�tin�.� .��:.��. �.�:��.��: .  :�t��5 

Main and Brown.-The M arine Steam Engine. 
By Thoillas J. Main. F.R., ABs 't S. Mathematical Pro. 
fessor at the Ruyal Naval College, .P.lrt smouth , and Thos. Bro wn, Assoc. I nst . C. E. Chief Engineer R.N . ,  attaChed to the Hoyal Naval College . With numerous Illustrations. In one vol. , 8vo . . . . . . . . . . . . . . . . . . . . . .  $5 .00 

Main and Brown .-The Indicator ,md Dyna. 
IllOmeter : Wi th their practical ap�,cat!ons to the '����l ���i�l

e co�rele't �o�:�o�h�'anl�rh�:�'�r��!: Assoc. Inst . C . E . ,  Uuief Engmeer R.N. , attached to tbe R. N. College. Illustrated. From the �'onrth London EdltlOn. OYo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 00 
N orris . - A  HallG book for Locomotiye Engi­

neers tlull Machinists : Comprising ' ,the prQPortions aud calcul�tlOnB tor constructing lq",oJnotive� ; ruNn-
���.�

f
et;.

tt
ifff s:����U�

a
���l�:, b��rf��J

u
J:�h:�1�:i Engmeer . .New ed'n. Illustrated. 12Jlo.i�clO' lh . . $2 . 00 

Roper.-A Catechism of High Pressure or 
Non-Condemllug Steam Ene-ines : Including the mod­e1ing, COllSLl'G.cting, running, and management ,f Steam .i!.:ngmea and steam boilers. Wltn Iilustrations. By Stephen Roper, Engineer. Full bound tUCkS .. $2 000 

Templeton.-The Practical Examinator on 
Steam and tb, Steam Engine : With instrnctlve refer­ences relo1th'e thereto , arranged for tne use of engi­neers, studl nts, and otners. By William 'l'emplt-wll, Englne,r. 12mo . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 

Watson.-Tne Modern Practice of American 
Macl.llnistB and Englne�rs : Including the construction, 
appllcat1o�, and upe of drills ,  lathe tOO lS, cutters f01' 
boring cyllllders, and hollow Wurk generally, with the 
most ecullomlCitl speed of the" same ; tue results verlp 
:fled by actual practtee at the lathf>, the vise, and on the 
ftJor, together With wo·rksho p management, economy 
of manufacture, the steam f'ngine, builers, geal s , bel i p  
ing, etc., e Le • .By �bert P. Watson, la.te of the bOlEN� 
TIFIO AMERIOAN. 86 engravings . 12mo . . . . . . . . . . .  $�.50 

WiLiams.-On Heat and :lc€ am : Embracing 
new views of vaporizatio n ,  condensation. and explo­
sions. By Charles Wye Williams. A. 1. C .  E. Illustra· 
ted. 8vo, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $<I.5U 
pr Tbe above. or any of my BOOKS. sent free of post. age at. The p ubUcatioa prices. My new aud revised (JAT­

AL0 3 UE OF PBAOT�OAL AND ::lOIEN'l'IFIO BOOKs-96 pages, �1��d���
s.
free of postage, to any one who will furnish 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER 

406 WALNUT STHEET, Philadelphia . 

LIGtiT GREY IRON CASTINGS made to 
order l'romptly. LIght worK our Specialty. Address },iV1NGSfON & UO . ,  Iron Fouuders. Plttsburgb, Pa . 

A S PECIMEN COPY of the AMERICAN 
STOCKJOURNAL, Handsomely Illustrated with �����:t��� ;��mfii;

e
a�dw��gc���fs�;:��ciJ�f,h��

tt
:�ci� ages of NEW FARM SEl!:DS sent Pree fo all who send Ten Ceuts for postage. Address AMEHICAN STOCK JO UH.NAL (;0 . ,  PARKESBURG, CHES'lER Co., Pa. 

�ILICATES OF SODA & POTASH, SOLU 
BLB] GLASS in all forms. Cblorlde of Calcium. 

agnesia in native form. Hydrofluoric ACId . .Nickel 
Salts, Sulpl1 ate and Chloride . Metals and Metallic 
���::neIe��f:�i b�i��. a��l ;���b

B
�:;�i�l�l�n�

r
E��:; 

made to order oy L.  & J. W. FEUCHTWANGEH. Cbem. 
I
s
�d�ro�sI�lr�����s:� ����G�:,�,

t
$f.�fpir°ri�· y ;  " Fer-mented LIquors," $3 12 per copy ; ' " Soluble Slass," $1 

per copy; " N!cKel,H 5Oc. pel' copy. All mailed free. 

PATTERN & BRANDING LETTERS�SHARP 
Flat or Ronntll<lg Surfaces-Large stock. PAVE: MENT Letter!" snltable lor ARTIFIIJIAL ' STONE. 

WORK. vANDEHBURGH. WELLS & CO .• 18 Dutch. cor. Fnlton St • •  New York 

NEW 
Cheapest and Best Mode of Introducing 

MACHINERY AND INVENTIONS. 
-------- : 0 : --------

E N G R A V I N G S . 
A few Illustrations and descriptions of Illach!nes or article s  of utlllty. whether they have already appeared 

n this paper or !n other publlcatlons. w!ll be receIved for Insertion In tbls Special Edition on reasonable terms. 

MUNN &. CO., Publishers, 
. fi' 

A S G E A R f:) to �20 ��:��f�itt;�!!:;���;����d����e��;::;�:�:t 
• •  ' W"ork for uI!J1n their IBpa.rEi momentl 01:'3L11 ths Mme thaD d anythiDf 

Sole Owner and Manufacturer of the GEAR VARIETY 'f,f.'\(fj" i?..xUc"J...t.n\ f�, &.d.mtWMI �om!M�la �(\)n,."li'Q!t't.�d-�s., 
M

�S��J�� Nnti;,�I�r;.te�
e
t��Vts'�:J;fJ:

n
M5�.

us
- SHINGLE AND BARREL MACHINERY.-

$175, $,30, WO, $5S0--and Mannfacturer Illlproved Law's Patent Sklngle and liead!ng Ma-
and Dealer in all kinds Of . ch!Re, simplest and best in use. Also, Shingle Heading 

Wood and Iron WorkIng and �Lave Jointers. Stave l£qusUzers , Heading Planers, 
Turners. &c. Address TREVOR & Co. Lockport, N - Y. 

M .A. C B I N  E B. _ Y ,  srI-']rN I' ('II ]) n� s �?:nc�;:,
t
�Wflz��.

Sl
lr:� 

Steo.m Engines & Mecho.nico.l SnpplIes, ... :J.J.. ) .J  complete OUTFITS for Clotblng 
56 TO 62 SUDBURY ST .• BOSTON, MASS. 

ii:':�;;:�
s ;;'��n ���0
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s
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th 

s�:J
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MACHINERY NEW and �d.H�ND... samples to S.M.SPENCEH,ll'1Hanover St.,Boston,Mass. 
Send for Clreular. CBAS. LACE 

NEW & IMPROVED P A.'f'l'ERNS MA , & co. 60 Vesey st .• New York. 
CHINISTS' TOOLS-sll sizes-at low pr!ce�� 

• 

1832. SCHENCK'S PATENT. 1871. 1';. GUULD. !l7 to 113N. J R_ R. Ave" Newark, N. J . 

WOODWORTH PLANERS 

To Electro -Platers. 
BAT'fERIES. CHEMICALS. AND MATE-

RIALS, In sets or Single, 'Vlth books of instruction 
���t;;�f::IE%C��l�l;in�l�

t
ifr�;J'lefdH��!� ffo"ito�. �.e,�: 

lllUstrated catalo,"-ue sent free . 

$376 A MONTH to Male o r  Female Agents . 
NOVELTY Co., Biddeford, Me. 

M A e H I N E S , . BAND SAWS, 
SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES. &6 .. 
RAILROAD, CAR, and AGHr 
CULTURAL SHOPS &c., 

prSuperlor to a� in use. 
J. A. FAY & uO. 

CINCINNATI. Oblo:'!! 

PUNCHING 
AND 

DROP PRESSES. 
For the Best dnd Cheap­
est Address THE STILES 
& PAHKER PRESS UU. 
MJDDLR'I'OWN. Co �w. 

G E. ILLING WORT H. Neville St . Foun­
• dry, LMds, England. makes a Specialty 01 

hIS "to.inch Lathes. All parts are Illterchangeable , 
beIng Illade In duplicate, by patent Illachinery. thus en­
suring Accuracy and l!:xcei1ence of Workmansnlp, 

�"J< 
pr For price and Photo, write dlre�t .  

FOR SALE--The right t o  manufacture and 
Sell tbe Patent Stave Grain BAskets !n the States of 

OhiO, Pennsylvania, and New York . Said Baskets pro 
tected by numerous patents issued to Horace C. JoncE 
and otbers . G. 1. BRE WSTER, Appleton, Wis 

O NE OF L A NE'S CELEBRATED and populat 
CIHCULA.R SAW MILLS will he shown in opera· 

l ioll, untn Nov. 15. at tbe Fair of th American Institute, 
New York CIty. For circular and price IIst, address Lane 
Manufacturf Llg Company, MontpeUer, Vermont. 

S OMETHING FOR INVENTORS-A pra c­
'- tical �ystelll for the Sale of Patent Rlgbts. showIng 
IJiventors how to dispose of their own Patents with cer� 
a!nty, safety. and proJit. A genuine thing. All Inven· 

tors need it. '  Send f:tamp for explanatory circnlar and 
specimens. S. S. MANN & CO.,  213 Hoffman Street, 
Baltimore, Md. 

HARD WOODS 
IN LOGS PLANK, BOARDS &; VENEERS. 

The cbolcest and largest Stock In market. Our own IIll­
portation and manutacture . �EASONED MAHOG. 
ANY. WALNUT, ROLLY, REU and SPAN ISH 
CEDAR, onr Specialties. GEO. W, HEAD & CO . •  

MILL AND YARD 186 TO  200 LEWIS STREET. 
cor. 6tn St . , 1£:. tt., .New Y ork . 

ITSend for Catalogug & Price Llsl , cncloBlng Sc. staillp 

SHORT HAND l liO words POl' mlnnte i,{ 
• 4 weeks. Send stamp for 

Circular. J. A. GHAY, P. O. Box 4,847', N. Y. 

C YLINDER, AND DANIELS PLANERS. ) CARRIAGE-MATCHERS, TENONING. and other WOOD­WORKING MACHINES. Send for Citculars. 
S. HEALD & SONS. Barre, Mass. 

VALUABLE PATENT FOR SALE. WENDELL'S PATENT DOOR STOP AND FASTENER. It ·is now introduced into nearly every State. and will eventually replace all otbers . Thi. entire PATENT. W' tb tbe MachInery. if deSire'!. will be sold low and on e'sy terms. WENDELL & Ft<ANCIS. 486 Walnut St., Phlla. 

OTIS' SAFETY HOISTING 

..... . .  Machinery. 
NO_ 348 BROfD�U� 'f��o�'t CO •• 

WOOD.WORKING MACHINERY GEN-
erally. Specialties. Woodworth Planers and Rich· 

ardson'. Pstent Im
�

roved Tenon Macblnes, 
Central. corn'�hT

nJ'knR'iiY 1Ig�i'i't:rilt�MARDSON. 

$100 t ""60 per Illonth guaranteed o ..,.. sure to Agents everyp 
where selllng our new seven str�nd White Platina 
Clothes Lines. Sells readily at every house. Samples 
free. Address tpe GIRARD WIRE MILLS, Phiiadelpbla,Pa. 

RE l.'NOLDS' 

Turbine Water 
Wheels . 

30 yeo.rs' experience enables me 
to excel In Gearing Mms of all kInds, 
and furnishing tbem reliahle, eco 
&,��

ica
�i(l.t¥A�£����

c
l

a
flE��fi 

Street, � ew Yor...:. 

GLASS � Jf"OULDS for Fruit Jars. Patent 
Lalllp.,l.l� Bottles etc . ,  made by H.BROOKE. 14 

years at White and Centr� Streets, New York . The shortp 
est and cheapest way order direct of Mould Maker. W' PARTICULAR ATTENTION paid to MOULDS for 
INVENTOI{S. 

·Y ou a�l;: 'V H Y  we cun sva First 
Class 7 Octave Piallo8 tor $290 ? 
We �mswer-1tC08i8 less than $300 make any $600 PiUIl-D hOht 

Agents, ali of whom make 
ct. pl·ofit. W e  have 
but shiV direct to famip 

price, and warrant 
I"(>ud for illust.rated cir-in w hich W �  to over SOO Ballk{'�'� .Merchants 

of whom you may kuow). llsiu,g our Pianos: 
and Territories. Pleulie state where you saw 

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

RICHARDSON. MERIAM & co. 
Manufacturers of tbe Io,test 'mproved Patent Dan­

els' snd Woodwortb PlanIng Macblnes, Matchlng. Sash 
���l���aI�rcl����

n
A��B8�1��8�c������'8 �

a
JI�ftf: X:� 

tJiI���B. t��� ��:r
s
'w �'J w�hrn���ol,itt��. ���S�:ri��; 

otber kind, of Wood-workIng Afachinery_ Catal0
Wt

es 
���fi:'i2����

s 
W�;e�gu:f�tlh

a
il��t/!e*��

t
��k. �t 

'l'he American Tnrbine Wo.ter 
Wbeel, 

Recently !mproved and submitted to 
thorough scientiJic tests by Jame. 
Emerson) show1ng the following Uii!tj­
fule effect of the power of the water 
ntlllzed, being the hIgbest result. ev. er known . 

Percentage of Part Gate : JO, 50.08 ; 
�p�9r�eh�'o�8�1for:;· ��f� ; �,

.�:90
. 

A fut: re
�
ort may be obtained of 

�J'n� �t!o� 
LLS & TEMPLE. Day. 

PAGE'S Water Flame Coal Lime Kiln. with 
coal or WOOd. No. 1 Soft White Lime or Cement. wltb use of water. C . D .  PAGE, Patentee.Rochester,N.Y. 

In �����������l�i:� �ii:��T. �� �n'�.L:�L''!.!l.RATED 
of the IllOSt 
cation to 

Try street, 2d and 
","Stocks of tbIs Sbafting 

F����}:L�<5:t �J;�IkJb';;';''b�r. 
P IERCE &; WHALI l' U .  Mllwankee, 

FOR SALE-A Valuable Patent for the . Prevention of Down Drafts In Cbimneys. Sllllple and effectual. At this Beason of the fr.eali. tb� would sell 
�'::ftlg��e���;�eijUe'i��\�?¥a. 

WM. . YE 8. 631 Wal-

WOODB URY'S PATENT 

Planing and Matching 
&nd Molding Macblnes. GrAY &; W00q'S Plallers. Belf-oillng Saw Arbors. and otber woOd working machlnel'Y. S. A. WOODS. 5 91 Liberty street. N. Y. ; Selld for ClrcuJ.ars. l fi'l Sudbury stroet. BostOl1.lI 

MILLING MACHINES. 
Universal and Plain-Gear and Cam (Jutting. &c. 

Send for descriptive catalogue to 
BHAINARD MILLING MACH. CO.  

115 Water St. Boston • .  

THE HQ,RTON LATHE CHUCK, from 4 
to 36 Incbes,-wltb tbe new Patent Jaw. Address 
THE E. HOt<TON & SON CO._ Windsor Locks. Ct, 

BUERK'S WATCHMAN'S TIME DE-
TECTOR.-Important for ai, large Corporation. 

���b ::�':,.��g�¥
r
���ur��WJi���fo':,"�� �

f
w�?g��.i��� 

patrolman. as tbe saille reacbes different stations of bls 
beat. Send for a Clrenl"r, J. E. BUERK. 

N. B.-TbIs detector Is c�v�;e�
O
�yl·�o

B
g�

t
g?p�::�i., 

PartIes nslng or selling tbese In.truments wltbout au­tborttv from ille wlU be dealt witb according to law • 

Cold Rolled Shafting. 
o:�:���� ��:� ��'i:�M�

a
f��':,1s'i.�

e
.{ I���Y f���ml� 

to 24 ft. Also. Pat, Couplln� and Self-oiling ad1ustable 
Hangers. GEORGE PLACE & cn .• 121 Oh"mbers Street, New York . 

Sturtevant Blowers. 
Of every size ana descg��'lrGio�r1'h\l! �n

c'b�
nd. 

121 Cbaillbers Street, New York. 

PATENT PUNCH ING 
Wltb all�ltd:..tl!�Mo�e�enT.i,tn Yo�la�a��d to eve-
ry kind of wDrk. WARRANTED SUPERIOR TO ALL OTHERS. 

Presse$ adapted to all kinds of work In store ready for 
sb!pment . 

MOSES G . WILDER. 121 Chambers St., New York . •  

WORKING CLASS Male or Female , $:'0 
week, employment at 

����·::�F�����
i
�e�tW.;:t���f������;��;1�h

v
:t�

u
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return stamp, M .  YOUNG & 00., 173 Greenwlcb St.,N.Y. 

THE Union. 0 Iron. Mills, Pittsb11l'gh. Pa, 
Tbe attentloli of EngIneers and Aroh!tect8 1.  called 

to our Improved Wrongl\t-lrGn Beallls and GIrders (pat· 
ented) . 1U wblch tbe compound welds between the stem 
�f! :����f ����f��!irfn

r
:,';.�� ��trr�l�C�I�����, �e !�: 

�
re

�
ared to furnish all sizes at terms 8.S favorable as can 

c"a �����iI��ii:r6o�¥fn1��c@�XM1�? �f[t�tt��g���� 
P Th· B It you are a fool or lullR ass IS Y tic. but if yon are sane 

an<1Wlsh to make money 
address, EUREKA PORTABLE TABLE CO., st.. I._onfs . 

NiagaTa Steam Pump. 
CHAS. B. HARDICK. 

2S Adaills st" Brooklyn. N. Y. 

Jln deufrd)" (lr�nder. 
�iefe groj3e unb t�iitige (HaITe unlrer 18e. 

bllHerung madjen tuir befonber(l barauf 
llnfmerfjam ,  bali un Ire �irma burdj i�re l!3er­
binbung mit llBaj�ington llnb ben europiiijdjen 
,paulltfHibten, befonbere l!3ortl)�ile aur �dan. 
gung 110n in. unb aU(lianbijd)cn spatenten 
bietet. 

3eber �rfinber, gieidjbieI tueIdjer \Jlationali. 
tiit auge�ilrig ,  ift burdj bie IHmalen spatenlge. 
feye ber l!3minigten If5taaten aum WatentjdjulJ 
fiir �rfinbungen bmdjtigt . Unlre fiirma i� 
bercH, geftiiyt auf 26iiil)rige �rfa�rung ,  beutjdje 
�rfinber jeber 8cH au berlltl)en unb 31t miij3igen 
Wrcilen raldj unb lliinttIidj !j3atente 3U erIangen, 

�ie �entjdje �ectiolt i� in ben ,piinbcn 
fli�iger beutjdjer 3ngenieure, ':"cidje in ber 
Office llcrjilnIidj mit �rfinbern I1crfel)ren 
JUerben. 

!iDer "Scientific Am erican " . tuirb in leincn 
®paItcn bie bebeutenberen �rfinbungcn be­
'llrtd)elt . 

([omjlll.lnben3 erbetcn unD llromllt beant­
tuortet. Wampglete in beutjdjer lf511radje tuer. 
ben aUf l!3e�Iangcn franco augelanbt. 

�brejfire : 
�uuu & go., 

"Scientijic Aomerican" Patent Agentur, 
8 7  IPAd Ill.,,,,, 

New Yor� Cit¥-

© 1873 SCIENTIFIC AMERICAN, INC



3 1 8  

A lfve"', Bemem8 w , tt be tUtm tted on tll.t3 page at � rate 0" 
81.00 per l.ne 10f' eaeh .nser'wn. /!)n(J .. av·nfJ8 mat 
head adverU.ement8 at the sams rate per line bv "0.ea8 
urement. a8 ,�'" letter-f)re88. 

1dtufifit l\mttitllU. [NOVEMBER 1 5 .  1r 873. 
J 

H 
i� P. BLAISDELL & CO . ,  

fIi'" T. V. Carpellfer; AClvertlllll, jl.a"enl. Allar,.. 
Box 778, N.w York city. 

UNIVERSAL JAW ,, 0  )[ANlJl'AOTUBBB8 OF THB "BS1 
D R  I L L 0 H U 0 K . 3 � i  Patent Drill Presses. with Quick Q. Il .  RBID'S PATENT AUGUST 12 1878. � 8 Q1  Return Motl'on Most POWERFUL Cbuck made. H"ld. dnh. from O to �.� ::I . , and by turning down sbank. to ". will bold-wltbout sUp. " .R In the Market al80 other MachinIst Tool .. ping In tbe moRt lrllinIl Worll'-uP to one lncb Inclusive. It...,"" '" ' 

actfon Is dirfct. qulelt alld positive . Mecbanical trovement ° � SUD FOB CUTS. 
Is Buch tbat lt can'lj,t cloll.8<lI. or ln an1/ Walf " get out of o ... � =.. W'lRCESTER. MASS. 
der ." , Bas now been !n constant use six months, worklng,s � , , • 

E Wh l E e d perfectly. Every CbttCk1B ooldon lUllwarrant. to be returu.o e J>;  ROGERS TANNATE OF SO D A ,  agamst 'mflry eels i' . merv n'n ers ed and casb refunded If not entirely satlBfactory. AddreBB:;;Ill'::: Incrnstatlon In boUers ; geuerally approved hy -.\ J F'. A. H ULL & CO . •  Manufacturr. .... Danbury. Ct. .. ,,; ScI�!lt1sts and EnglneerB. Send for
. 

BO'lk. FOUR 

�r � Send for llluBtrated lIe.cripLlve Clrcn arB. � :;... OUNCE8-COSTING ONLY 9 CENTS-DA l LY. WILL D n l l n �Dl lnr MONonE r ��=������������������==�=���������������� �.G���a� ��:� , r\U U U lJ D nb 1 1 U  GOo  A .  S � LUBRIOA TORS. ���, ����c!���;�a��fac�reRo�<:'�:�f
&
a��fo��li 

JUST PUBLISHED ! A D REYFUS' transparent Self-act· Tannate of Soda. for abovQ ¥urpose. ls our EECLUSIVB 
.. Fact. and Bu!!o:pstlon. regar� lng Ihe Right Choice .and Ing Ol'ers. for all sorts of Machinery �����:��r

J'����te�
y Infr ngewrnts of .ame w11l be 

Rlgbt U.e of Solid Emery Wbeel. ana Em"y Grmd- . . . and Shafting; are reliable In aU seasons. 
IBg �J achlnCl Y." 124 pages. W n:l¥g Eu�¥ifC'l

n
-ioIlhM:ttIyN;te�T� T H .£  

ThlB P�mphlet Is offered 10 the Publlc as the most now odopted by over 150 R. R. In thp U. S., com"lete "'anual on the .ubject of Emerv Grinding yet d b  b d d, of t tI g1 eo SOl 'I!I WI' 0 II R II  0 ft R D publIshed, Spnt. po.t·aald. on receipt of� cents . 
�nATI11�r&rfH�Eyj�S,�'M'£l�rt:st.: N.Y. . ollil A" ,., Addre •• THE �N(T�:CO .. Stroudsburg, Pa. S F O R  

HOW ABOUT YOUR PAY ROLL ? 
PORTLAND CEMENT, 

Is not THIS the time-now when wot-k1ng forces are 
teinJ! reduced, and each m'l u's e:t!vrt is to 8te ho w FEW 
II{t'l dB he ('an get ulong with-l� not , lhis the time to 
s'tudy cAl'efully the chlimR of labar .. ,.ovin(J torJlfJ ' How 
much WBges will a goe d F,merv Grlndmg Machine dra w ?  now many men now worklug with File, suo 
�Wl;t

s
;���n��� �

o
J�t���·t

l
il�

n
: �lii' ;·�·�';,r!si'"ft�� many Pay Ro l l  Swelling men wfll I t  t ake t" do, wIth 

Vise and FUe, what OND man will de WIth ths.t nevt-r .. 
dnllll lg Ho tary 1<"l1e • •  TanHe Emery Wheel ? Thct File t:�1�8����� ��,�sSrle�t�18. of Adamant, and whose speed 

'VIUHl m,,;n 'y is SCtLrce. Labor Savin'?' Tools are cheap ! 

B U I L D E RS 

And Shaped ll1amoncl Carbon Points, Indlspen.able for 
i�:J'���lsTeWa:J'���CrGJ!�������cilf�:�.&��

u
fUr�� 

J.  DICKINSO ., . Patentee , 64  �a88au St . •  N .Y. 

CHAMPION SPRING MATTRESS-The 
) lotes' and best Im�rovemenl. 00 yoo want a 

bealthy and com fort.kle bed � Bere It I.. Tbf softest, 
eaSIest, CL.f18

�
est, most popular, and durable 8�ring Bea 

��eTe
a

�ft�outW. 
b
\v'i.I�ll;ag��p��:a

e
�j t��a�i��� ��:: 

M::r1b��:.t'P�:�ry s������:u�!���!�'b��fet�� 
e
�g:�t;. 

C.a be lifted. turned, or rolled up like . blanket. Both 
sides aUk� 1\0 frame. no wooden slats, no l:itraps. MaJ 
be u .eo on floor without bedstead. No nn<ipr bed re­
quIred. Needs only holf thickness of b�lr mal <res,. The 
regular size double bed. I ft. 6 In. ov 6 rt� contains 19'1 
T���l M�?:�b���� t�r�n!r'm���y ,;r�f��e��li.�n ����� 
other. Warranted no{teless. Any sizes made to order 
Sond for pl .torlol (Ircul ... Retail price of rlouble bed. $IS. Ship pet!, ty 'Ingle bed or quantity. to .11 par,. ot 
the w-"')rlu. LlolI!ral dfQcoant to the tr9.de. Agents want­
ed. Cb.mplon � orlng Mattress Co .. M&Kers. 102 Cbam· 
bers dt . cur. LJburcr" New York. 

KE'F.P YOUR BOILERS CLEAN. 

ANTI  LA M I NA 
prp.vents anq remOve!! 8cal� In Steam t:kulers-doee no? 
kn]Ul c the [ron. In use over five years. Patented. . J. J. ALLE1\ 'S ';ONS. PhlJadeJphla.P • •  

IIAND SAW MILL-Saves the labor of 3 -
men. S. C. llILLS. 51 Courtlandt St . . New Y ork. 

C IV IL ENGfNEERI N G  SCHOOL, O1'Uniou College. Sch enectadv. N.Y. 
T�lOrough course of instructton and field practice. 

UnrIvaled colleetlon of appMratus. Tuition. $SO per tenD. 
���I::a'W�n�e:g3;:� �����

v
6�M�f�'¥.·· F!rO�n�g�:� 

!�J' ������g!�M�;.�'ll�e*: �'O\:1��.I����l: Sclentillc. 

Todd & Rafferty Machine Co. 
MANUFACTURE RS OF 

The celebrated Greene Variable Cut·OffEnglne ; Lowe's 
Palent Tubular and Fluo Boilers : <'laID Slide "alve Sta. 
Hoaary. Ilolstlng, and Portable Engine •. Boller. of 81 1  
kind.. Steam Pumps. Mill Gearing. 8h.ftlng1l.&c. : Silk, 
1�:liPs

a
��lfIi:m�

n
Ja��rihliri�fa��:r�
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80.t:<tt!�grK: 18tH' Tools ; for JudsolJ 's Governors snN Stop·Valves : 

:"' tllrteV'f ut  Blowers ; aL:d VUferentlsl Pullev·Blocks. 
WAREROOM�. JO BARCLA:i s r  .. NE W YORK. 
WORK::;. PATERSON. NEW JEt<:l}';Y. 

From the best Lon��l��nN��:b':�'
Clf3���I�?�. 

A Practical Treatise OD Cement rnrnlsbed for is cent. 
SUPIIB...JDIA. TIIB.S 

Save fuel. and supply DRY steam. Easily attacneCl to 
any botler. HENRY W. BULKLEY. Engineer. 

98 LI Derty til., Rew York. 

PWPftmeters For testlnl!" Uvens. Bol1el 
. .7 .. ....

. 
• due., Blast furnaces, 

Snper·Heated Steam. 011 Stills. &c. 
AdClre.. HEZ, RY W. BULKLEY, 

98 Liberty St., New York. 

AMERICAN' SAW CO., 
No. 1 Ferry St. , New York. 

Movable-Toothed Ciroular Saws 
P J!.RFORATED CROSS-CUT, 

AND 
SOLID SA WS. 

ALSO 
I V:§ � S & B R O O  K E S  P � T E N T  Eccentric-Geared power Press. 

Machinist's Tools, 
EXTRA REA VY AND IXll\.OVED LUCIUS w. P�!el�!PFACTUiwl 
Wuerooms, 98 Llbert���t.rf�lrt%"�IIt. 

BUILDING PAPER ! 
For Sheathing. Roofing, Deafening, Carpet Lining. and as a substitute for Plastering. b'md for Sample! 

,nd Circulars, to B. E. HALE & Co. , 56 .\; 58 Park Place, N. Y . .  or ltOCK RIVER PAPER Co. , Chicago. 

STEAM BOILER AND PIPE COVERIITG 
HOUSTON'S PATENT 

TURBINE WATER WHEEL. 
Simplpst, Strongest. Cheapest. Best. 
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highest percentage ever shown In , reliable test and 
tbe bhrhest av,,- age re­sults "vel' "I/tained. In 
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Ity over aU others . Eme .... 
flon's fnlJ report furnished OD 
applfcaUon. Send tor Clrcu· 
lar. 
MERRILL & HOUSTON 

IRuN WORKS, 
Belot t. WlsoonslU. 

RANSOM SYPHON CONDENSER perfect. 
and maintains vacunm on Steam Enll1nes at cost of 

one oer cent i ts valae. a.nd bv its UiJe Vacuum Pane tUP 
run Wltu fUll vacuum Wlthout Air I:'umo. Please call at 
tbe Company's olllee, J3u1falo. N. Y. Clr(.nlara sent to 
bnyadores8. 

ENGINES AND BOILERS FOR SALE. 
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Mann Por�8ble EI!pue. 

H 8x12 Ames Iron Works 
" 7x14 Wood, Taber & Morse u 
u 6x12 Greenwood " 
" 7.12 Tifft Stationary EnglDe with 12 b. Loco . BoUer. 

7xl2 Woodbury. Booth & Co. EngIne with St'y Bo!Jer 
.. 25 H.P. Locomotive BoUer. 
All m running order and l ittle u.ed. BoUers recently 

tested. GOOD WIN & WHITE. OIl l:lty, Pa. 

1873 and 1874. 
Oatalogues Free. 

Machinists'. Blacksmltbs.· Model Makers', Pattern Ma· kers'. Organ Bul laers', Piano Makera', snd Tools and 
Snpplle. for aU clas.cs of Mechanic.. ' 

A. J. WILKINSON & CO •• Boston. Mas . 

Malleable Iron & Steel Oastings 
HADE TO PATTE� B� 

C A R R , C R A W L E Y  & D E V L I N . 
O F F I C E , 3 0 '1  A R C  H S T R E E T , P H I L A D E L P H I A ,  P A . ,  

·Mannfactnrer. al.o of FINE GREY IRON CASTINGS, and an. assortment of BUILDING AND CABINET, 
CARRIAGE AND SADDLERY HARDWARE for tbe Trade. 

STATIONARY \Nfl PORT\Rl.E STEA�I gaINES. 
Babcock & Wilcox Patent Safety Boilers, 

LEFFEL 'S  DOUBLE  TUR B I N E  WAT ER W H EEL  •. 
SHAFTING, PULLEYS. HANGERS AND GEARING. 

P O O LE & HUNT, BALTI M O R E .  

BlDS AND PROPOSALS For the constrnctlon of the OIL CITY GA S 
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FOR SAL E OR RENT-A Spl endid Foun- Commuclcatlons by mall mayhe arldressed to the nnder. 
dry HmldlDJr. wIth New and Improved Machinery. slJrned. ISAAC M. SOWERS, Mayor 011 CIty. Pa . 

The bnlldlDll ls well arranged for the purposes of a Foun· . 
drXd�r,::�:able Iron workSF�Mlri'�¥DM�O'pANY' .· THE BEST SOLID EMERY 

Tippecanoe C'ty. Miami Co .• O. �g��I;.
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AMERICAN TWIST DBILL COMl'4NY, 
Woonsocket,R. I. 

M�I!!E�l:ll��Jtr BVnT C A R P E N T E R S  
A specimen copy of ihe AMERICAN BUILnER mailed to 
you free by sending address 10 CHARLES D.  LAKEY. 
Pnbll.\ler. 23 Mnnay Street. New Y ork. 

WIllS /B.OPS. 
Jobn W. ltl ... on & Co .• 43 Broadway. New York. 

�OYE'S MILL FURNISHING WORKS 
are the largest In the Unltf d States. They make urr Mtllstones, Portable Mtlls. fmut Macblnes, Packer •• Mill PIcks, Water Wheels, Pulleys nd Geanng, speCially ada,tecl to lIour mllj": T�'j}'8-& :�-JrAiuJsIO. N. T. 

1 8 7 3 . 
& Compendtum of tbe Sclentillc Pro�ress alld D1l1Cove 

rles of thp Precedtnfl' � ear. Il\ustroted with 
over 150 Engravings. 60U pages, 

octavo. Price, t:l. 

TH1S NEW AND 
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l ess of the World In the fO�. 
lowIng Departments : 
1.-CH Kl\1l:!Tlt Y  AJ.�j) MET· 

AL L U RG Y. 
2.-MECHAN ICS AND EN· 

GIN E K EmW. 
a.-ELECTRICITY, LIGHT 
c.-¥:tJNJrg� f�Embra 

clng New anti Useful In'' 
vell tloos and Discoveries 

5._��!l-t.t'1y
to ��J1E J1A\Ui. 

CULTUltE. 
6.-AGIUCULTURE. 
7.-1<0 RAL AJ.'<J) nUUSE· 

llOLD Kl:ONOUL 
8.-llA fElUA MEDICA, 

rHERAPEUTW�. HY· 
GlEN E 

'.-NATURAL IIlSTORY 
AND ZOULOGY. 

lZ.-GBOLOGY ANU 
la.-ASTRONOMY . 
14. -BI06MPHY. 

10 & 1I .-METh01WLOGY 
TERHESTUlAL l'Il Y�· 
W�. GEOGlU.l'UY. 

MlNEKALUG Y. 

Evel'y person wbe deetres to be well lnfonned concern­
Illg the Progress of the Arts and Science. sbould bave a 
copy of SClUOB RBooBl> FOR 1818. It I. • m"sl 1.1· 

�:ee:.:\'t�:s��:�J��b��:�otlb�:��hOUld bave . place In 

�fnag�s'��::fi llan<1somely Bound. Over 150 L'n -
8ent'!:y.matl to All parts of tbe country. ou recetpt of 

the price • .  A lI
.
beral dloeoliAAJo tbe Iraae anti tQ .. an· 

vaaeen. · Forule at aU the 1ll1il cl pal llookototte. 
MU�"N &: CO., P UBLltlHERS, 

3'1 Park Row. 1'II ew YOI'll Clll". 

TIm SOZElV'IIF1 0 AMERIOA}; w11l be sen I one year 
... d one copy of B C1EA OE RECOR.D FOB IJ18. OD "ecelpt of '4'50 • 
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The Pulsometer or Ml;lgic Pump. 
The Simplest. most dnrable and eftectlve 

steam pump now In u.e. Adapted to an 
Flltua.t1ons and perfonus all tht-' functiOns �ea� :�3�a��?lIN �� ����I�
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N.otblnfl' to wear oul . \\ fU pump gntty 
or,IDuday water without. wear or In lOry to 
Itl parts. It cannot get OUL of order. 

C. HENRY BALL & CO . ,  
20 CO(tl . .  ndL Street, 

New York City. 

BOGARDUS' PA,T,!<.N'l' UNIV �RSAL EC­
CENTRIC MILLS. for Itrlnding lIones. Pot Shells, 

0 .... Old Crucibles. �'ire l:l�, �uaDos. 011 l:ake, Feed, 
Corn, Corn and Cob. 'rabacoo. ::)llutr, ::;ug,. r, �a I t 8 ,  Roots, 
��::B�g��d�':t,°ti:r�t: I���:�:idwt:�::��Bc�i;�l 'l�O� 
groand by other Mills. Also, for Paints, PriULt'ra' lnk

s
, 

Pa�te BlackIng, &c. JAMES BOGAUDU:l. corner White 
an.d Eim Streets, New York .. 

�idJL�,�AII O�..j'AIIJiP�u� 
The SCIENTIFIC AMERICAN IS devoted tQ the Inter. 

ttOts · of Popnlar Science. the Mechanic Arts. Manufac· 
tures. Inventions, Agrlcnlture. Commerce, and tbe m· 
dU8triai pnrsult. generany, and fs valuable and Instruc­tive not only in the Workshop and Mannfactory. bui also 
In the Boneeholtl, tbe Library, and tbe Reading Room. 
'l'M Best Mechanioa1 Paper tn th,e World 

A year's nUDlbers contain over 800 pages and severa I 
hundred enlrlavlngs of new machines. nseful and novel 
Inventions. mannfacturing e8tabllshments. tools. and 
processes. 

To tM Mec7uJ,nic and Manufactu1'er ! 
No person engaged In any of the mechanical purSUIts 

sbould tblnk of doing without the SOIENTIFIC AMBRI, 
OA>!. Every number contains from six to ten engraving. 
of new machines and IDventlons whlcb cannot be fonnd 
in any otber pnbllcatlon. 

One Copy. one year TERMS. 
One copy, SiX monthl 
tlne oopy. four montha 

ts.Ot. 
1.5(. 
1.00 

One oopy of Sclentillc Amertoan for one year, and 
one copy of engraVIng, .. Men Of ProgrellS " 10.0l 

One copy of Sclenttfie American for one year, and 
Olle COPJ of .. Science Record," for 1818 • 4.50 

Remit by postal order, draft or express. 
' , '  The postage on tbe Sclentillc Amencan II live oeDtsper 
·quarter. payable at the ollloe wl:l�re receIved. Canada 
8n,bacribers must remtt, with 8nbscrtptlon, 25 cent. extra 
to pay postage. 

Addre .. an leners and make all POfit OlIIce orden and 
dl'afH p&yabl. to 

�"lr !wORlI YOU . 

THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON. & CO.'. INK. Tench and Lombard Its. ,  Pblladelphla. and 59 Gold It .• New York. 

© 1873 SCIENTIFIC AMERICAN, INC




