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RAILWAY BRIDGE, NEAR YORK, ENGLAND.

We publish herewith a view of & fine railway swing
bridge, erected over the river Ouse, near York, England, by
the North Esstern Railway. We are indebted to Engineer-
ing for tho illustration of the structure, which consists of
three openings, namely, one fixed span of 107 fect over all,
and a double swing span of 176 feet over all, leaving a clear
opening for vessels of about 62 feet, the river being naviga.
ble for small craft some distance above the bridge.

The swing portion of the bridge is sapported on a pier of
cast iron situated on the north bank of the river, this pier
being composed of one central column 7 feet in diameter,
containing & hydradlic accumulator, and eight supporting
columus cach 4 feet in diameter carrying the roller frame
and path. The weight of east iron in the pier, exclusive of
the fonndation cylinders, is about 280 tuns,

The swing portion is formed of two main girders, 176 feet
in length and 14 feet in depth between Hanges over the
swivel pler, whore they are connected together at the top by
cross girders, carrying a platform, from which is regunlated
the working of the bridge. Theflooring is composed of 23
sransoms, 26 feet long and 1 foot §inches in depth, which,
over the pier, are covered by £ inch plating, the rest of the
floor being formed of bars 8 inches by % inch, with openings
of 1inch.

The girders and flooring of the fixed span are of the same
form as those of the swing portion. The total weight of
wrought iron in both swing and fixed spans collectively is
401 tuns.

The swing portion is moved by means of hydraulic ma-
chinery giving motion to a pinion - geared into a cirenlar
rack.

{Phe superstructure of the bridge was designed by Mr. J.
E. Harrison, and erccted by Messrs. Pease, Hutchingon & Co.,
of Darlington, the hydranlic machinery being devised and
applied by Sir William Armstrong & Co., of Neweastle on
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Calltornia’s Growlng Industries,

A correspondent of the New York 7%mes, writing from Cali-
fornin, states that the mining Interests continue prosperous,
and most of the leading mines are dolng well, taking out a
good quality of ore, and paying dividends

.\lnny of the
lesser ones, however, continue

to levy nssessments (Irish
dividends); bat that must necessarily be tho cuse where no
working capital is set aside for the purpose of carrying on the
work of development. - *“It takes a mind to work a mine” is
amply illustrated ; but it is the history of nearly all the pres.
ent dividend-paying mines. They all had to travel the old
beaten tract, and occasionally relapse into their former candi-
tion. It Is expecting » good deal of a mine to continue pay-
ing for an endless period of time, when we consider the fear-
ful drain upon it to produce daily from 100 to 5600 tuns of
ore. It cannot be expected, you Know.

Take the Crown
Point and Belchor, for instance.

These two mines have pro-
duced, on an average, five hundred tuns daily for several
years., A tun of ore is six oubic feet, and a hundred tuns
mukes o big hole, They have taken out forty-six millions of
dollars in the last fonr years, and are now down in the bowels
of the earth some sixteen hundred feet, If anything were
wanted to prove the theory that the center of the earthisa
mass of seething molten matter, the intense heat in the lower

levels of somo of our deep mines would be conclusive evi-
dence. In the lower galleries of the Ophir, for instance, be-
_foro the recent air shafts were completed, the heat was so
“intenso that the shifts of men had to be changed every two
hours, (When I say “shifts,” I speak in mining parlance.)
Oceasionnlly they got & gush of hot water that made things
lively for them. After all the fussabout the great value of
our agricultural products being superior to the mining in-
torests, the grain production has only excceded that of mining
some four millions. In the earlier days we never dreamed
that California would prove an sgricultural country, and we
relied only upon mining; bat the two interests together are
protty good. It wonld be difficnlt to name # conntry, with

#3.20 per Annnm
ostage prepuid.

the same population, producing it equal in value—ninety-six
milllons in four years, that we have a record of, 10 say no.
thing of the large nggregate of the Chinese product, and that
of individuals, of which we haye no record, at least fonr
millions more—say one hundred millions in total, or an
nverage of two millions a month, and ennstantly increasing.
California is not suc¢h = bad country sfter all. Wait abont
five years, and you will see its product doubled. Another
evidence of onr prosperity is the constantly increasing manu
fuctures. We shall 8oon be able to sapply nearly everything
we require, thereby retaining in the conntry the money that
we have heretofore sent abroad. Conspicuous smong the re-
cent enterprises, I can mention the establishing of jute bag
factories, more woolen mills, and a watch manafectors. The
Cornell Wateh Company, of Chicago, has been transferred to
this place, and will soon be in operation—the advantages be-
ing an even temperature and Chinese labor. The Chinese are
probably the most intelligent and skillfal people for any such
purpose that ean be found ; quick to learn, always reliable in
their work, doing a thing always alike, never striking for
higher wages, never going on a spree, quiet and tractable;
and they are particularly skillful where nice manipulation is
required. The Watch Company will employ abont 150 men,
and the advantages of cheap labor will be manifest over
Eastern labor in these particnlars, to say nothing of the
difference in price. The company were paying on an average
£3.25 per day, while they will be able to obtain better opers-
tives here at £1.25—a saving of §2 per day, less the differ-
enee between gold and currency—not much, either, when we
take into consideration that their receipts will be in eoin.
The company will find a large outlet for their cheap watches
in China and Japan, the natives of those countries being
much addicted to purchasing timepieces. Every Chinaman
purchases a watch. Ther want to know about what time
they may expect to be pelted with brickbats and mud balls
by the enterprising young Americans, who are incaleated at
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an early agein this entertainipe sport. '
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THE YET.
s week two sdlitions of the SCIENTIFIC
‘e combjl::e orf which reaches the
» One Hundred and Ninety Thousand
coples, The gquantity of paper required for the two
editions Is Five Hundred and Thirty Reams, and the
welzht, Thirty=-Nine Thousand Seven Hundred and
Fifty Pounds===littic less than Twenty Tuns, We be~
Heve this to be the largest circulation of any paper of
Its class ever issued In a single week.

PUBLISHERS' CARD.

With this issue, the time for whick a large number of
our subscribers bhave prepaid, expires. In order that
our readers may experience no stoppage in the receipt of the
journal, and that we may not miscalculate the quantity of
the paper to print =t the commencement of a new volume,
we hope our friends will signify their intention to continue
the paper by early remittances.

The plan of discontinuing the paper when the time expires
for which it is prepaid, we think preferable to the course,
sdopted by many publishers, of continuing their paper indefi-
nitely and collecting afterwards. The latter course is too
much like having a bill presented for a suit of clothes after
it Is worn out. We shall be gratified to have every old sub-
scriber renew, and doubly grateful if esch will send one or
more new names with his own,

The safest way to send money is by postal orders, bank
checks, express, or deaft on New York, payable to the order
of Muonn & Co. Little risk is incarred in sending bunk bills
by mail, but the above methods are safe beyond any contin-

geney

Brxpixe.—Bubseribers wishing their volumes of the Scr- |
EXTIPIC AvmEnicaN bound can have them nestly done at this
office—Price §1.50.

ANOTHER NEEDED AMENDMENT OF THE PATENT LAW,

By the pmonl law, the grantoo of any Interest in n patent
has ninoty duys within which to flle Lils convoyance for record.
11 ho complies with that rule, his rights are determined by the
date of his deed. This furnishes abundsnt and unnecossary |
opportunity for frand, and often Imposes great hardshipy on
{nnocent and eareful purchasers,

Ho who after full examination finds the title of a putont
vomplote and unencumbored often foals safo in paying his
monoy therefor, und in making oxtonnive arrangoments for

ancs O stedvamanufaoture thereof,  Ninoty days thereaftor

ho may learn that an sssignment one day older than his has
Just boon filed in the Offico, and has rendered his title worth.
lems. This ought not so to he

In some of the States of the Union, the registry laws relative
to the conveyance of real estate have had a like provision, bat
Pr.
ority of rght is now generally given to the purchaser who
first fllow his deed for recard.  This is s wise regulation ; for
i wome one must saffer wrong, good policy as well a8 justice
dietates that it should be the negligent rathor than the vigi-
lant  Ix not this an squally sound maxim as applied to the
sale of a patent

At all events, the ninety days now allowed to the purchaser
of a patent i much too groat. No groat mischief would
result from allowing such & purchaser hardly time enough to
sond his deed 1o the Patont Office. If ho falled to do this, his
rights should be postponed to those of any other bona fide
purchaser whoso deed was first on record. A rule of vigilance
similar to that which Is olwerved In order to chargo the in.
dorser of a protested promissory note might best protect the

oxperionce has shown the Inexpediency of such a rule.

just rights of hoth purchasers, and would furnish little room | & deficloncy of £5,000 a week, and this increasing.

| for injury of the kind above roforred to,

But there in a still more erying ovil of & wimilar character. | comparison of the British tariff with our own, taking into
| A license under our present law need not bo recorded at all. |
| A bona Jide purchasor, who has waited ninety days before pay-
{ing the purchase money or doing any other irrevocable act,

may aftersards find, to his dismay, that there are licenses in
existence, running the entire Ufetime of his patent and cov
ering the whole seope of his conveyance, which iy thus ren-
dored wholly valueless,  Opportunition for successful wrong
are here presonted, for which there is no excuse. They are
unworthy of the Intelligence of the age and country. The

{ hand of reform should be anpplied here without delay,

or=

GOVERNMENT MONOPOLY OF THE TELEGRAPH LINES.

The argument of Mr, G. P. Lowery, before the Congres-
slonal Committee, In opposition to the Hubbard Postal Tele-
graph bill, containg much forcible ronsoning. Whether or
not Congress has the right to make telegraphic intercom-
munication a government monopoly is elearly s constitu.
tional question, based upon the interprotation of the sections
which confer upon the national legislature the power to
establish post offices and post roads, and to regulate com.
merce. The advocates of the scheme hold that, under these
provisions, Congress has the necessary power, and urge that

o0 | the telegraph must be regarded in similir Hght ox the mudils;
wi | if the government has the right to monopolize the dissemin-

ation of information through the carriage of missives in the
latter case, it has the snme right through the transmission of
signals in the former. The opponents of the bill, including
all the present privte telegraphic n:ponﬂom deny the
above premises, and draw a wide margin of diffe eLweon
the establishment of the post offices and ronds and that of
the telegraph.  They maintain that the post office is simply
the medium through which the government tenders itself to
carry parcols of a limited weight for a limited price, and this
entirely regardless as to the contents of the parcels, whether |
the same be & means of transferring ideas from one person
to another, or a mere mass of material substance. The tele-
graph, on the other hand, is per s¢ajmedium for transmitting
information, and nothing eclse.

Mr. Lowery elaborates these views with much ingenuity
and cogency in his argument. He points out that the post
office is an agency, the originsl design or motive of which
was, doubtless, to favor the transmission of intelligence,
public or private, between the people : its function is the
carrying of packages which may contain information. Be-
cause this possibility exists, and Congress controls the means
of conveyance, therefore it is nrged by the advocates of the
plan that Congress should control another medinm which
conveys nothing, but merely transmits information as such—
& clearly illogical sequence.

To borrow Mr. Lowery's illustration : Suppose A and B are
talking together a couple of feet apart. A crosses the street,
and the conversation I8 still maintained by raising the voices;
or one person may go to the garret and the other to the cellar
of a house, and yet converse throngh a speaking tube. They
may separate by a wider interval and talk by pre-arranged
signals made with their arms; or lastly, they may place an
interval of a thousand miles between them, and still continue
their remarks by the aid of the telegraphic wire. A’s mind
meets that of B just as instantly through the telegraphic
signals as through the mediaom of oral words. In the one
case a conducting wire, through which & current passes, is
the means; in the other, sound-conducting air, through which
certain vibrations are transmitted, serves the same purpose.
The extension of the telegraph, then, from between A and B
to between every individual in the United States and every-

| where else, virtually places all the people within the sound of

each other’s voices. If such were literally possible, then—if
the governmoent hns the right to control batteries and wires
in the one case—Iit has equally power to control the vocal
cords und air in the other: in other words, to provent people
talking to each other save on the puyment of tax—n reduotio
ad abswrdum too palpuble to need further demonstration,  Of
course the power onco In tho hands of any government to
control interchange of information betweon the people con-
vorts that govornment into a despotism very different from
that contemplated by the Constitution. ‘I'hat instrument,

however, is a rigid ono; und as it distinotly says “ﬂub“lh
post offices. and post roads” and “ regulate commerce,” and
dooa not say anything about controlling Information (however
transmitted), it may be takon as reasonnbly cortain that no judi.
clal intorprotation would discover In the plain provisions above
quoted the degroe of olusticity nocossary toextend them to an

(point of right, if the expedioncy of the changs were gn

! for socomplishing the object.
|an array of considerations and facts which demonstrate the

| tures are found to have excoeded them by $1,075,510. As

suthorization to congnu to amsume the M:
tolegraph lines.
There are many, however, who wonld be

willing 1o

That s, if, by suppressing the private corporstions
ing the lwlo‘mp‘l under government uﬂ “
conntry would be manifestly benefited, not
found to oppose sny lt“ll means, if such could hm
Buot here again we are et by

project to be plainly inexpedient. The latest reports of
European government telegraphs show clearly that, instead
of being a source of revenue to the countries where the system
has been adopted, they are & source of expense. Statistion
for 1873 show for the German Empire a deficit of $661,787,
France has » very slight surplas; but taking the
receipts of seven countrics—Germany, Hungary, Belglum,
Denmark, France, Holland, and Switzerland—the expendi.

for England, the London Railieay News, of Iate date, sdmits
In adverting to this subjeet before, we pointed out that a

consideration the enormous distances between points in this
country, shows in the end that our rates conld gain little in
choapness supposing our government to run the telegraph at
once as efficiently as that of England now does.  Again, the
English post office carries letters for o penny, and makes five
million dollars a year; ours charges three cents, and, nceord-
ing to Postmaster Jewell's report, there is a deficit of ight
million dollars. The Postmnster General may well assert
his intention to try and make the receipts and expenditures of
the Department bear some proper rolation to each other ; and
we may justly doubt even the sccomplishment of thix task
for some time to come. It is absard, however, to suppose
that, beside this, a postal telegraph could be made into a puying
enterprise, and not an additional burden on the taxpayers.
There are other objections to the postal telegraph which we
have not space here to detail, A government censorship of
news is not to be desired in these days of high party feeling ;
nor is the saddling of the country with an immense host of
new officials an inviting prospect—particularly when appoint-
ments will probably, as is the case now in other political
positions, be governed by every other consideration save that
of fitness for the work. The imposition of another tax is
ulso objectionable. The telegraph is not employed by a great
mnss of the population.  As it is now, it costs this class no-
thing ; ns it would be, they wonld he obliged tocontributeto its
support,

Postmaster Jewell’s report, to all appearances, gives the
postal telegraph scheme its practical quietus for this session;

~.
-

but ax the project is nevertheless to be b ?l""
discussed, It is, well o public

stand wherein it fails both in law and i et

government chooses to erect or telegraph lines for its

own use and benefit, it certainly has the right to doso; but
that it should compel the people to employ only dm; lln-.“
by legislating the great telegraphic corpomhu out of N
ence and securing to itself the monopoly, we decidedly dis.
believe.

THE TRANSIT OF VENUS.

Cable despatches from: three of the American expeditions
for the observation of the transit of Venus, respoctively
stationed in Japan, Siberia, and Tasmania, and from the
British parties in India, China, and Egypt, announce the re-
sults thus far obtained. Professor E. Hall, tel
from Viadivostock, reports that, as the planet advanced and
touched the sun's limb, the moment was signaled with se-
curacy ; but owing to the drifting of haze and clouds beatween,
it mimponlbletoobhlngwd photographs of the contacts,
After Venus had crept wbw\ymlhm’ldhk.bw-
ever, thirteen good negatives were secured, so that it will be
possible to map the planet's track on the photographic image
of the sun after the observers return home. Professor David-
son, at Nagusaki, was also troubled with cloudy weather.
The first contact could not be recorded, but the time of the
second one was obtained excellontly, A large number of ac
curate measurements were socured, however, and sixty clear
photographs. The astronomers of this party were remarkably
fortunate, as almost immediately after the occurrence of the
phenomenon the sky became thickly clouded.

Messages from the British parties to the Astronower Royal
state that at Thebes, Egypt, numerous fine photographs were
taken ; and st Cairo and Suez, the closing stages of the transit
were viewed under favorable auspices. The reports from
Shanghai, China, are discournging, and announce complete
failure of all attempts, owing to the cloudy weather. The
Indian observations seem to have been the most siccessful,

pwnnh of one hundred negatives of the planet’s position on
the sun's disk being secured, The dotails of the micrametric
measurements and of the instants of contact, it is also stated,
wore obtained with precision,

Professor Harkness, from Hobart "Town, Tasmunia, unnouns
ces bad weather, but good rosults, in the shape of one hundred
und thirteen photographs

Altogether the reports are encournging, and point to mﬂ-
ully fair success. The despatchos of Professors Harkness and
Hall are tho most important, owing to their stations W
far north and far south of the Equator, and m'hw
most trustworthy data.

In this connoction we notice n lm.
Rutherford, to the Z¥mes, in which Lo ree
u short teloscope and enlargomont of the

vontlon of un onlarging lons botwoeon tho 6 ¢
plato on which the photograph of the sun hhkcn.
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oy hs telauope. some forty foot in l(mgtix.

4017

t success in solar photogenphy, as well as in the .
hical record of the positions und nspoct of othu:l;:c gL
bodies, entitlo his opinions to the highest consideratio
since his suggestion to the above effect hns not been adopted
Ly our abservers, tho details of the results obtained by using
long telescopes will be looked for with interest, 1f thore be
any error or difficultios due to the latter cause, it would be u
.mt:: zoltm i:nl\;:“ lll);:lb.llc regret that Mr, Rutherford’s advico

Professor €. 8, Lymun, of the Shefield Seientific School
hus published an interesting communieation detailing u‘lcm:
copic observations of Vonus, made from the obsorvatory of
the above institution just before the period of transit, Whon
the plunet arrived at u distance of only half the sun's dinme.
tor from the sun's limb, its appearance became 1o longoer

_ that of & cregoent but of an entire ring of light, beuwtifully
dolicate, and brightest on the side toward the sun, It is only
when the conjunction oceurs very noar the node that the
planct can. approach near enough to the wun to have the
horizontal refraction of the planet’s ntmosphere, on the side
opposite to the sun as seen from the earth, defloet the solar
Ty 80 a8 to bring them to the observer,

It is to be hoped that other astronomers have watched this
interesting phenomenon: for beside its heanty and novelty,
it affords, with proper measurements, the means of determin-
ing the refractive power of Venus' atmosphere, which would
appear to be about one sixth greater than that of the earth,

&

THE PATENT OFFICE CLERKS,

We are informed by & Washington newspaper that the
Comuissioner of Patents is proposing to have the force in
his office increased without incrensing its expenses, by dimin-
ishing the puy of some of the old employees sufficiently to
provide saluries for the new ones. We hope this statement
is notrue.  That the present rate of compensation in the
Patent Office is not too great is proved by the fact that it is
insuflicient to secure the desired permanency in official station
therein,  When a clerk has acquired the experience and skill
that quulify him for the effectual discharge of his duties, he
soon finds some more lucrative employment elsewhere,
‘Phese situations are thus often regarded us stepping stones to
the real business of life, and are vacated as soon as the in-
cumbents have fitted themselves for usefulness therein,
This state of things will grow worse the more the rate of
compensation is diminished. As the higher grades of these
clerkships require the highest order of talent and skill, they

avenly
n; and

- should be made the object of ultimate ambition and desire to
~those holding subordinate positions,
~ therefore, be induced to seek more inviting situations olse-

These should not,

Mr. Rutherford's [ thon ealled Corne

1l aside, and told him that operuations must
bo stopped, bt in such n manner that the public wounld not
Supposo thit they had failed. Cornoll at once graspod the
hundles of his machine and started the olght ruules by which
I was drown ahend at w lively pace, By nn udrolt turn of
the wrist when unobserved, he ran his plow point agninst o
rock, wreeking the apparatus, thas demollghing the only
meany by which the pipe lnying could bo continued,  Subse.
(quent oxperimenting resulted in the success of the wire sle.
vated on poles,ns is well known,but the lnbors of the inventor
nnd of his faithful friend to raise funds to oxtend thelr projocts
were none the less unremitting. 8o hard-pushed wore they
ut one time that they opened u show of thelr instruments in
u store on Broadway, asking a small ndmission feo; but the
public failed to appreciste the chimerical scheme, and the

penniless, entirely so at one poriod, as he afterwards statod
that the lucky finding of w shilling in the strect prevented
his going dinnorless.

With the general recognition of the mugnitude and impor-
tance of the invention, Mr, Cornell began to reap the returns
for his zeal in its behalf, Tle was employed in the construe-
tion of many telegraph lines, through which means, together
with the increase in value of the shares of stock which hoe
owned in the Western Union line he speedily amassed n large
fortune.

The carly part of his life is a lesson of frngality and per-
serverance; his closing doys furnish a shining example of
liberality and benevolence, He struggled until he attained
wealth; but riches onco gained, he abnegated self, and de-
voted them to the welfare of mankind, His first publie act
of philanthropy was the endowmentof a public library in
Ithaca, New York, on which he expended some fifty thousand
dollars, Then followed the magnificent gift, first of $500,000,
then of two hundred acres of land with the necessary build-
ings, and finally smaller donations amounting to #11,000,
to found Cornell University, one of the few great
educational institutions which aim to teach men to keep
themselves, to send ont skilled mechanics, graduntes enpable
of earning their broad at once by their own work, not mere
book-worms, as ignorant of the world as of how to make it
support them,

Mr, Cornell for muny years took an nctive part in polities,
filling with honor several State legislative offices, He was
also Pregident of the State Agricultural Society, and was
lurgely interested in many railrond, banking,and manufactur-
ing companies, His fatal illness, which terminated on the th
of December, was induced by overwork in business nffairs.

WILL DO IT AFTER A FUNERAL,

open,  The most lmportant information, howeyor, communi-
entod in Dr, Potormunn’s letter, lies in the extracts from re-
ports by Captain Gray, of Peterhead. From observations
mado in 1868, this navigator concluded that no difficulty
would bo found in carrying u vessel to the Pole by taking the
feo nt about the latitude of 75° (where gencrally exists o deep
bight), sometimes running in a northwest direction upwards
of 100 miles towsrd Shannon Island, thence following the
continent of Greenland s long as it is found to sound
in the desired divection, and afterward pushing northwards
through the loose flolds of ice which will be encountered,
Captain Gray penotrated northward sgain during the past
summer a8 for ag 70° 45°. At that latitude, in August, the
fco was broken up, whereas “* down to 77°," he states, ** the
floes wero lying whole in the sea, clearly showing that the

revenue of the partners was vory small,  Cornell was almost ) ice in 80° must hinve been broken up, by o swell from the

north; beyond the puck to the north (whick I could see over),
thore wis & dark wuter sky, reaching north until lost in the
distance, without a particle of ice to be seen init.”

If two thoroughly equipped steamers be despatched, one
up the west const of Greenland, by way of Smith Sound, and
the other up the east const of the sume continent, there is not
much question but that one or the other would ultimately
reach this open water near the pole, the existence of which
so many have eredited. It has been the misfortune of late
arctic expeditions that all have been projected on too small o
senlo; and although they have performed excellent service
08 pioneers, they lncked the completeness in organization and
equipments necessary for the endurance of so long and ardu-
OUS 0 YOYnge.

The preparations for the British expeditions, we under-
stand, ure already under way, and the command hus beeu
given to Captain George 8. Nares, late of the Challenger,
We may conclude, therefore, that the long-sought problem
of reaching the pole is at length to be met by all the resources
of engineering skill and scientific knowledge, in presence of
which the solution cannot be far distant.

CHEAP FREIGHTS,

The American Cheap Transportution Association recently
met at Richmond, Va., under the presidency of the Hon. Jo-
sinh Quincy, of Boston, Mass. Mr. F. B. Thurber read =
report on railroads, in which he pointed out various abuses
incident to the general management of lines in this conntry.
Among these he mentioned watering stock, fast freight lines
run by concerns outside the companies, the present palace,
sleeping, and express car systems, and the fact of employees
being pecuniarily interested in the use of certain materials
and patents.  The conclusions were that the most effectual
and permanent remedy for the evils is competition, and that
the most effective competition will be found in railroads when

T
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- where, in consequence of inadequacy of compensation here. It is now considered settled by the most eminent medical ; > i#

e aall th , o larger number of employees is needed, lot | authorities that « large percentage of th si which pr they are owned by the peopl ;,F_T_‘“’_,,‘ml’m tof water ti
£ e ; epaBll - 1F by atiosnot noodad § ills irrciflas; 1ike-Naw Fork; te: dii-ba-thi backing tip of | courses and tho construction o Jarge
" o] thiey ought to be employed at any price. It is a false | foul gases through sewer pipes into: the apartments of dwell- :"’:‘" of ':‘";: '!:::W ’An-cx : ‘::::‘:: Do
' economy to fix the scale of official snlaries so low that they |ings. Aguinst these dreadful odors, the pipe traps commonly t15 believed, from the grain-growing sections e Vest to

will not command proper qualifications in their incumbents,
and it is almost an equal mistake to cumber the reoms and
halls of the Patent Office with those whose services are not
needed. Let all be diligently employed and fully paid.

If we are not misinformed, there are already nearly or
quite five hundred persons now on duty in the Patent Office,
With proper rogulations, and under a well arranged system
of labor, we believe that this number is fully sufficient for
all the business thit will be brought before the Office for many
yoars to come, The funds of the Patent Offico have been
contributed by the inventors of the world, and should be de-
voted to their benefit.  Itis due to them that this fund should
not be wasted or necedlessly expended, If it is now more than
suflicient to meot the snnual expenses of the Office, a diminu-
tion of the office fees would be n proper corrective; but it
ought never to be squandered on o multitude of officinls who
wre willing to serve on half pay.

EZRA CORNELL,

Just us the reports of the astronomers scuttered over the
Temotest portions of the globe, telling of the observations of
“w great natural phenomenon, are flashing over the wires, the
sad Intelligence reaches us of the death of the man to whom,
next to Morse, the world is indebted for the introduction of
that grandest of modern Inventions, the electric telegraph.
The immediate associnte and co-worker with the inventor,
iu fiem adherent through all the dark hours preceding the
triumphunt success of the derided project, the name of Fara

Cornell will puss to.posterity os indigsolubly linked to the

wlograph a8 to the noble university which remaing i monu:
went to his bonevolence und philunthropy.

Myr. Cornell was born at Westeliester Lunding, New York,
on January 11, 1807, His youth was spent working at the
potter’s trade with his father, but little opportunity being uf-
forded him to nequire more than the rudiments of  common
wihool eduention,  On uttaining his majority and for fifteen
yours therosftor, ho was at times o workmun in muachine
sliops and at thnes engugoed in sgriculture, earning but o

slender ineome. I 1843, ho becamo wequainted with Morse, |

und 8t ones deeply Intorested himself in the plans of that in:
ventor, At that period Morse was scoking a practionble way
of lnying his wires through underground pipes,and called in

i Corpell’s uid to assist him.  Cornell soon inventod o muchine

r weoomplishing the work, which was successfully nsed
uwuu:rcl?lid to shandon the underground system in
or of the poles. It is related that this decision was not
yed at until two thirds of the Congressional approprintion,
const the experimental line between Baltimoro
, had been expended, and it was ovident
ulsnes could not complote the undertaking, Morse

used offer but little proteetion.

There is a very sure and simple remedy; which at a slight
cost might be applied in every house in New York ; but which,
Wwe are sorry to suy, is rarely put into use until after there
has been a funeral in the family, In the case of the Deaf
and Dumb Asylum, in this eity, it required several funerals
before the parties conld be induced to look to the sewers con-
nected with the establishment,

The remedy wo allude to is the connection of the house
gower pipes with the kitchen chimney, so that all gases that
back up from the sewers will bo carried up chimney and not
into the house, *

We have repeatodly enlled attention to the excellence of
this remedy, have given engravings illustrative of the muethod
of npplication, have cited ingtances of its application in other
countries, have urged our architects to take spociul cure in
drawing up the specifications of new buildings to provide for
these oscape pipes.  We now renew these reminders.  Fur.
thermore, wo would respectfully nsk tho eminent und sceom-
| plished selentific gentloman who presides over the Board of
Hoalth in this eity, whother, in his opinion, the introduction
of escape pipes us suggested s notu desirable thing to necom.
plish, rogurded (rom o sanitary point of view? If it is,
ure thero any weighty reasons why the Bourd should not
{ssue an order forthwith, requiring all lundlords to put the
pipes in? The Board, wo believe, does not lnck nuthority in
the matter, It hwa only to spesk the word, and it will be
donw,

THE LATEST POLAR EXPEDITION,

| Dr. Augustuy Potermann, the colebrated Gorman  googra.
| pher, has rocently addressed o lettor, on the subject of past
explorations of the nretic regions, to the British Royal Geo-
graphical Society, which ix of thmely Intorost in view of the
present fitting out of another Eoglish oxpodition to that un.
known quarter of the globe, Dy, Petermunn bholloves, from
the results already sreived at, that with approprinto steam
vossels, making uso of tho oxtonsive oxporionce gained, the
cantenl aren will be penvirated s fur us the North Pole or at
"nny other pointy, He also states that the disputed question
16 to the proper route is clourly settled in favor of passage
through Smith's SBound.

Through the individua) labors of Dr, Potermunn, continued
wince 1805, sovensmall expeditions have been sent outs  The
dotails of tho oxplorations conducted hiuve not boen made
public; but generally, from the intevior of Greenland, in 80°
W, longitude to 50" B, east of Spltgbhergon, n width of about
ninety dogrees of longitude has beon surveyod, Begides thiv,
it Iy now known that the Norweglang,In frail fishing smucks,
have cirewmnavigated Nova Zembla, and have proved that
the Kurs and Siberian seas are for five months fn the yer

the seabonrd, would demonstrate how cheap freight can be
carried by rail;; und us soon as this is ascertained, public opin-
jon would soon compel existing roads to sbolish the sbuses
which are absorbing the revenues of the present systen,

It strikes us that any candid reader who peruses the col.
umns of the daily journals and endeavors to master the intri.
cacies of the strategic movements of the Pacific roads against
the trunk lines, the Baltimore and Ohio against the New York
Central, the Pacific Mail muddle, and the question of the
Saratogn sgreement, will arrive at no other conclusion but
that there is plenty of competition, though the chances of
choaper freights are by no meuns so generally apparent. The
recent completion of the Baltimore and Ohio direct road to Chi-
cago is, it is said, destined to have considerable significance, in
that negotintions are pending between its managers and those
of tho Erie line for s joint use, by the latter, of a portion of the
former route, which would render Erie independent of Lake
Shore. It appears, however, that, in spite of the pronounced
benefits to be gained by the Baltimore and Ohio completion, the
published rates of tho New York Central wre fur less alroady
than those of tho first mentioned road. Mr. Vanderbilt's
tablo of local frelght turiffs, compared with that of the Bal-
| timore road, shows rates aversging in the neighborhood of 40
. por cent losy for similar distances. For exumple ; From South
| Branch to Baltimore, 162 miles, is charged 62 cents; from

Schenectady to Now York, 161 miles, the winter tarift is 60
and the summer 30 cents, all first class.  Flour, per barrel,
from Parkersburgh to Baltimore is $1.30, 383 miles; from
‘ Buftalo to New York, 440 miles, 50 and 70 cents.
The Contrul besides gives specinl rstes to any one. A like
gomparison 10 the above shows that the tariifs on that road
| are actunlly loss thun those ssked by o Grangers on the
Ilinois lines.  Finally the comparison of the business done
| by the New York Contral for the past yoar, as compared with
‘ li{?:l, oxhibits an Incronse of 46,800 tuns in tunnage, and a
| deorose of #807,072.60 in carnings on freight. This looks
| more like practical cheap trangportation than any project b
| fore tho publio, while it disposes of the charges of illiberality
on the part of the Vanderbilt management. Mr, Thurber, in
the addross to which we rofer in our initial parsgeaph, goos
into fucts, fgures, and an elaborate argument 10 prove that
| the New York Central ought to und must churge n much
higher rate of freight, because it invests its earnings and
lssues stock representing the same, instead of using the
l earnings to improve the road and carrying the bulance aver
as surplus, after the faxhion of the Bultimore and Ohlo. It is
unfortunate for Mr, Thurber that actual figures domonstrate
exnotly the reverse of his lheot_etlo conelusions

Joluking dried and cut in strips make very strong beld
nciogs,
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THE UNDERGROUND RAILWAY, NEW YORK OITY,

NUMBER VL

Continned from page 387,

Division number two of the work commenoces at 70th streot,
ends at 103 street, and is under the charge of Mr, Sverre
e, C.BE. In this division is embraced a specimen of almost
every dosaription of construction upon the road.  From 7th
m«:t to a point 27 foet 74 Inches south of the south side of
80th street, & distance of about 173 feet, in a plece of heam

$* AVENUE GRADL

with rubble masonry 8 feot 6 inches in thickness, and on the
inuide of oach of the side tunnels with bricleworlk 1 foot 4
inches thick, thus giving to cach abutment n thicknoeas, ineln
wive of linings, of 15 foot 6 inches,  Through each of these
inner abutments are ent two mun holes, 7 foot in width and
70 feet npart,

The roofs of the tunnels are semicireular nrchoes: that of
the contral arch with a rise of 12 feet 0 inchies and a ypan of
o5 feot, and that of each of the side tunnels with a span of
16 feot and rise of 8 feet, ench with a uniform thickness of 2
feot. The ventilation is by means of exlindreionl shnfts, in

| N
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the three tunnels, At the end of these tunnels M‘lnlm
Inrgo tapering tunnel. It consists of a brick sogmental arel
with o span of 68 feet in the clenr, and rise of 15 foot 8 inches
nt the south end, and thence tapering off to n span of 50 fest
in the clear and rise of 12 feot 0 inches at Its north end, 165
foet further north. The springing lines of the proh are 12
feet above railroad grade, and start from the solid ledge wher-
over possible.  Throughout its entire length, it is lined up to
springing line with rubble masonry 5 feet thick. Wherever
it springs from the ledge, the skewbacks consist of two courses,
nnd abut against the ledge, hammered off to receive thom.

Fig. 15—THE UNDERGROUND RAILWAY IN NEW YORK.—THE GREAT ARCH NEAR 95th!STREET.

tunneling ; from this latter point to 92d street extends a sec-
tion of brick tugneling, 3.2373 f#et in length ; from 92d street
10 the harth side of 94th street is the rock tunnel, 550 feet in
length: from the north side of 94th street to a point 31 feet
6 inches north of the north side of O5th streot ix the partly
rock and partly brick tunnel, 2873 feet long; from this Iatter
point to the north side of 96tk street is the tunnel known as
the large tapering tunnel, whose length is 250 feet; from
$8th street to the north side of 98th _qn-.-i.:lhrr-- occurs an
open cut, 5373 feet in length ; and finally from this point com-
mences the stone visduct.

general character the same as those already deseribed, but
only 6 feet in dinmeterin the clear, and of & depth :l'pomllng
on the difference of grades. '

From a point 101 feet 10 inches north of the end of the rock
tunnel, the two side tunnels begin to curve in gradually
toward the central tunnel, which they intersect 191 feet fur-
ther north.  The radius of this curve is, for the center of the
tracks in each of the side tunnels, 1432°7 foet, and for the
center of the tunnels themselves, 17727 feet. From the point
where this curvature starts, the inner and outer abatments
are lined, each of them, with rabble masonry 8 feet thick,

We have in previons impressions described in detail sec.
tions of the beam and brick tunnel and open eut,
and shall not, therefore, repeat the description in
connection with similar work on this section, but
merely point out in what respects, if in any, these
tunnels differ from the onealready described. The
beam tunnel at the south end of the division is pre
ecisely similar to that on the first division. In the
beam tunnel, however, which extends from south
of Sth street to 92d street, several noticeabls
changes have been made. Thus from S0th to the
center of 85th street, the roof of the large central

conrsed ; the courses being not less than 16 inches, and the

— <™ AVENUE GRADE

4
The thickness of the arch varies at the sprix ine and
the erown, aud these dinsensivns sgalp vary P span,
Thus at the south end where the span 1« 68 foet rise 15

feet 8 inches, the thickness of the arch is 4 feet 4 inches at
the springing lines; a little further up the arch, it is 4 feet;
still further up, 3 feet 8 inches, and at the crown, 8 feet 4
inches, thus losing 1 foot in thickness from springing line to
crown. At the north end, where the span i= 50 feet and the
rise 12 feet 9 inches, the arch is 8 feet 4 inches in thickness
at the springing line and 2 feet 4 Inches at the crown, It
will be observed that the arch also loses 1 foot in thickness
nt the skewbacks between the two ends. This s of coumse
accomplished by a series of three offsets of 4 inches
each, passing around the arch, all of which occur
at the ventilating shafts. For instance, between
the south end and the first ventilator, the arch at
the crown is 8 feet 4 inches ; from the first to the
second ventilator, 3 feet ; from second to thind 2
feet 8 inches, and from the thind to the end of the
tunnel, 2 feet 4 inches, The details of this taper.
ing tunnel will perhaps be best understood by a
glance at Fig. 15, which represents a cross section

: 2y ) of the tapering tunnel taken st the junction of the
tannel is chu'\pvl hf@ a semi-circular to an ellip . twoside tunnels with the centrl tunnel, and shows
:‘;:l'.:flf:l.l’~:l!l‘lnl':&g~ ,'.-11 s ;},-1 :’0 :xrh-f--., l: :.- u 2 - 257 R the lh:'c |u|nurl- in qulm;‘tlin,kn nlnlt‘he‘ngmnu - m

ig. 12, page 371. he reason for this b s o TR o tal arch with its varying thickness, wi

change will be apparent by a glance at the profile membered that the tunnel preceding the tapering
of the road on page 208, which shows the differ 1 tunnel has o total hight from railroad grade to the
ence of grades 10 bo too small to admit of an arch 3 erown of the areh of 21 feot, and that this taper.
of 12 feet Ginches rise.  Again, from the center of R g i‘ ing tannel has o total hight in the clear of 27 foot
85th stroot to the south xide of 88th streot, wix TR 21 J N

¢ 2 inches.  The manner of joining these two tun.
rabble masonry abutments are built, so that each of nels is illustrated in Fig. 16, The roof of the con
the thiree arches rosts upon two separate alutments 2 g tral tunnel, which has elsewhere o thicknoss of 2
of it own ; the space betwoen the two inside nbut i feot, is incrensed 10 2 foot 8 inches for o distancs
ments, east and west (that is, between the abut of 5 feet around the face, and on the back of the
ment of the central arch and the inner abutment - : £3 arch at this point is built o rubble retaining wall,
of the side arch), is filled in with dry rabiblo ma ., 4 7 feot 4 inchos high, 8 feotat the bottom by 1 foot
sonry up o the springing lines, and the spandrols 1 nt the top, which ix on a level with the back of
above the springing lines with rabble cement ma the tapering tunnel. The back of the retalning
;“m::vu wI"hr contral arch is nlu'u elliptieal.  From " . a wall is lined with concrote,  The Joining st the
pose ‘; '.d street, the tunnel M.Ihv SRIE 0N ”‘."' 5%11“'" i fINR A fuce of the two small tunnels is made In o procise.
i "H :’-t‘ml‘ln the centor of IMl‘ln street, Omit o 0 ! i ad Iy annlogous way,
o lnv 0 prosent, the deseription of the rock i i‘ et ¢ (I il % Ax this areh s one of unusual span, we shall
‘::l:' 'l‘mm :A;l to ‘((mh‘-u...:. \‘«. \;rll n.L.l up T‘;, W& -u-{&. > | 9 B tuke oceasion in our next article 10 deseribe the

W partly rock and partly Lrick tunnels ALNTTRRIIM o N, i g " r rhie w od,
Thess tunnels begin st the north side of 94t ‘.'m"'. .9,;2‘( : centering on which I!Atulurn 1

street, where the rock was not of sufficient strength - ol T Ay s LU ) : . Tmmense Photographs,

and depth 10 allow of & k tunnel, and consist of
three brick arehios sapported wpon four abutments
of rock formed by thyee parallel cattings thrmoagh
the rock. The twoontsdde shutments are ¢ hipped
off smooth, and lined with 16 inches of brick, ear
red ap o the springing Hoes, which are 8 feet 8 Inches abovy
grade. The two inner sbutments are ¢ omposed of rock, enr
ried up above the springing lines, of an aversge thickness of

10 foet B Inches, and lined on the inside of the ceatral tannel

Fig. 16.-THE UNDERGROUND RAILWAY IN

curving of the side
tunnels, the luner abatments are made somewhst wedge
s thickness of 15 ¢

the point of curvature to one of 5 feet

shaped, tapering off from t 6 Inchies at

al the intemection of i

NEW YORK.
JUNCTION OF THE TUNNELS NEAR 95th STREET,

joints ent 1o lay § inch. Owing to th

Photographs have been made of the now Opers
Hounse, Paris, 4 feet 3 Inches in length, and 3§ fect
{4 inches in hight. They were obtalned In one
single piece, by well known processes, and with
the ald of u lunge and specially coustructed camen.
ALl the lines of the pictures are of remarkable excellence, the
moldings, the busts, the medallions, and even the minutest

| details Being reproduced with rare perfection. The sttemp

s belog made o secure pletures even Inrger than this
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& A NEW NAIL.
This Is & new form of nail, the peculiar fostures in which
Ao its sorew, shank, and the head concave underneath and
with teeth. In using it, a hole is first bored in the

wood as for an ordinary serew ; the nail is then driven in by
o hammor, when the teeth about the head will readily cateh

= LU L
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in the surfuce of the adjacent wood. The nail thus secared
can neither bo turned nor withdrawn without destroying in
whole or in part the fibers of the wood.

The invention will doubtless be of advantage In fastenlng
packing cases for shipping, as, in addition to forming a strong
connection, its removal, in case of any tampering with the

_ contents, ean bo at once evidenced by the condition of the
: box.

Patented March 17, 1874, by Mr, Joseph Lowensohn, of
Berlin, Prussia.

CONCEPTION OF THE TELEGRAPH,
{From sdvance sheets of the Life of 8, ¥, B. Morse, by . 1. Prine, |
The packet ship Sully, Captain Pell, salled from Havre on
the Ist day of October, 1832, for Now York. Among the
cabin passengers were the Hon. William €. Rives, of Vir.
ginia, retarning with his family from Paris, where he had
been as Minister of the United States; Mr. J. F. Fisher, of
Philadelphia; Dr. Charles T. Jackson, of Boston; Mr. S. F.
B. Momse, of New York; Mrs. T. Palmer, Miss E. Palmer,
Mr. C. Palmer, Mr. F. Palmer, Mr. W. Palmer, Mr. J. Has.
Tett, Charleston, 8. C,; Mr. Lewis Rogers, Virginia; Mr, W.
Post, New York; Mr. Constable, New York: Mous. de la
. Cande, Mons. J. P. Chazel, Charleston; Mr. A, Scheidler,
Frankfort, Germany ; Mr. and Mrs. Burgy, and others,

In the early part of the voyage, conversation at the dinner

table turned upon the recent discoveries in electro.magnetism,

: and the experiments of Ampére with the electro-magnet, Dr,
- Jackson spoke of the length of wire in the coil of n magnet,
\ and the question was asked, by some one of the company,
**if the velocity of electricity was retarded by the length of

the wire?™ Dr. Jackson replied that electricity passes in.
stantansously over any known length of wire. He referred to
experiments made by Dr. Franklin with several miles of wire

in cirouit, to sscertain the velocity of electricity, the result

being that Lie could observe no difference of time between the
touch at gne extremity and the spark at the other, At this

point interppsed (e romarks ** I the presence o

b electricl be made visible in any part of the circuit, 1 se¢
) no renson why intelligence may not be transmitted instants.
neously by electricity.” The conversation went on. But the

, one new iden had taken complete possession of the mind of |

Mr. Morse. It was ns sudden and pervading as if he had
recelved ot that moment an electric shock. He withdrew from
the table and went on deck. He was in mid-ocenn, undique
colum, undigue pontus.  As the lightning cometh out of the
East and shineth unto the West, so swift and far was the in.
strument to work thut was taking shape in his creative
_ mind,

B The purpose instantly formed absorbed his mind, and to

its perfection his life from that moment was devoted. He |

was the man to do the work. Hismind was eminently inven-
tive and mechanical. In his early youth and riper man-
hood, he had sought out many inventions. His name had long
been enrolled among inventors in the Patent Office of the
3 United States. Patience, perseverance, and faith were he-
mltuy traits of his character. He was now forty-one years

Of all the great inventions that have made their authors
Jmmortal, and conferred enduring benefit upon mankind, no
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Type Signals. Tubes for Wises. Telograph.

ORIOINAL SKETCHES FROM MORSE'S XOTE-BOOK.
was so_complotely grasped st its inception as this. His
! puoruuhh book wes alwsys at hend, in which he
of objects which met his oye, or of lmages
his mind. | Bcores of these books are now in exis

tence, in which his earlior and later pencilings am preserved ordinarily. At each end of the glass atdier s space may be
As he sat upon the deck after the conversation at dinner, he | set off of sbout ten feet in Jength on the whole width of the
drow from his pocket one of these books, and bogan to make room, 1o be used as & laboratory and dressing room. The
minrks to represent lettors and figures to be produced by the room will thus have s total length of cighteen meters, or
agency of electricity at a distance from the place of setion. | about twenty three foot,

First, ho arranged ten dots and lines so s to represent figures | For the portralt photographer who Is sometimes obliged to

referring (o words.  Next, ho drew the wires in tubes. Then | accommodate the sltter who cannot come to his atilier, the
came the magnets, and by snd by cog rules, 10 be used in

rogulating the power, In the course of a fow days his book |
prosented several pages of the first marks ever made in the

Invention of the Telegraph, [All of these drawings and

marks are given in facsimile in the volume.)

He wrought incessantly that day, and sleep forsook him in
his berth that night, Hix mind was on fire. In a fow days
he submitted these rough drafis to Mr. Rives, who suggested
various difficulties. Bat Mr. Morse wus ready with a solu
tion. Mr. Fisher states that Mr. Morse illustrated to him hix
signs for lotters, to boe Indicated by a quick sucoession of
strokes or shocks of the galvanic current, to be earried along
upon a single wire. After several sleepless nights, while
his mind was in labor with the subject, he sunounced it at
the breakfast table, and explained the process by which he

|
FRENCH FuHoOTO TENT.

annexed engraving of a tent, forming = posing room, will be
found useful. The front faces the north in northern latitodes,
and is turned, on the contrary, to the south in southern lati.
tudes. Use a gray blue cloth background, which is about six
feet wide by seven feet high. In travelling, it is rolled around
the supporting pole ; the top and the sides, forming curtains,
arc made of thin stuff, and held by rings to the rods of the
framework, which are taken apart with great ease, 10 be
packed into a very small compass.
i In this portable atflicr, excellent portraits may be obtained,
and the time of posing is one half less than in s glass house.
| proposed to accomplish it, He then exhibited the drawing The professional photographer and the amateur will be hence-
| of the instrument, by which he would do the work, and 50 | forth able to work with advantage in the open air, and obtain
1compl~,-tel_\' had he mastered all the details that five years very fine negatives of portraits and landscapes, with a bag-
| afterward, when a model of this instrument was constructed, age relatively light and easy of transportation.
| it was instantly recognized by Captain Pell aud others, as the -
! one he hind devised and drawn in his sketch book, and exhib-
{ited to his fellow passengers on the ship,
| Captain Pell says: *“ Before the vessel was in port, Mr.
{ Morse addressed me in these wonds: * Well, captain, should Senperic
| you hear of the telegraph, one of these days, as the wonder
{ of the world, remember the discovery was made on board the 5
‘ 1 ship Sally."" IEEESIIERCTS) GRSt S— ——vnat tha steam lan of the valve
gl“'1,'(hum‘§,| nppears-from his own nnnlunnii{ha recollec- | e . =
tions of the captain and passengers, gentlemen of the high-
| est respectability and intelligence, that on shipboard Mr.

| PACSIMILE OF THE ORIGINAL SXETCH, MADE BY MORSE, OF THE ELEC~
TRIO TELEGRAFPH—TAKEN FROX HIS NOTE BOOK.

A Hot Bearing Alarm.
This device, the disgram of which we extmct from the

{ Morse had actually drawn out and recorded a system of signs, |
'compoa(xl of n combination of dots and spaces, to indicate
letters, figures, and words, and o mode of applying the elec-
tric or gulyanic current so 08 to make these signs permanent
upon paper, to be passed nlong in the instrument which he
had invented. The INVENTION was accomplished and an-
nounced ere the inventor set foot on his native shore.

|
FRENCH PHOTO SKYLIGHTS. !
*In France they do not have as much sunshine as we:i ’
therefore,” says Mr. Wilson, in the Philadelphia Photogra- ‘
| pher, *the construction of the skylight hashad evenmore| p. .. roavetridlle, conslsts in a cylindrical bos, A, provided
énttemiun there than we give it. Every device is employed with o perforated bottom, B, and pla ced directly over the
| for securing a proper light, and a. proper quantity of it, and | jo,rm,1 * e box is filled with a prepared grease which melts
| for aaoiding anything that may obstructit. Weall know oy coriain temperature, to which it must be raised by the shaft
l how many skylights are obscured by an accumulation of dirt becoming hot. As the compound liquifies and escapes through
and dust and ruin on the outside. Ilave known of several | . . perforations, a disk, C, which rests thereon, descends,
cuses where photographers have complained that their lights | thereby tilting the lever, D, and so making contact between
continued to work slower und slower, when, lind they looked | i3 ph;lcu, Eand F. The latter are connected by an electric
upon the outside, the guilty cause l\;ot:d lulw:o bt‘:‘;: ";fr." ‘:’I; circuit with a bell which sounds when the lcu;r?nt is cz;t::-
arent. But, in o measure, to avoid that labor, the Trench | jqneq  The pipe, G, serves for the ordinary lubrication of the
{:w the plan made plain by the figure annexed. It is not |0 a1y iupnluggvaml that this device might be profitably
without seversl adyantages. used upon journals not readily uccessible.

e ]

Tho Shipping of the World,
The Repertorio Generale delle Marina for 1874-75, recently
| published, gives some interesting statistics respecting the
pumber of sailing ships belonging to the different nations in
the world, with thelr tonnage, It may be remarked, how-
| ever, that the following only relate to seagoing ships, vessels
for inland navigation not being included:

Natlooality No. of sips.
British, s s esseessess R 20,533
American..... “aee 6,369
Norweglan, ... .... sesunaen 4464
Ialian, s ci'censeassnasssess 4543
Fronch., . coceesnsossnsntas 3,780
(OTINAN, .« v sassnssnnssasna J,4§3
Spaniah, covvvierraniananaa 2,074
rOeK: is ss essentensassance 2!
BWeRlnh. . o2 conssesntntsnee 1 X
Russinn, , oo veasreercnsnas 1,408
Dutellic oo oevosvassansavesa 1,418
Danish. . cosvrrsosansnnsss g
AUSIEIAN. . .o vnvnsanssnanae 35
Portugnese, . .. coovsveeses 419
Turkish,, .ocovinnssvenasen N
' FRENCH PUOTO SKYLIGHT :fon:h l‘\'\l::;'r(;::u C S TRReR :lvég
entral AmMOrican, o« sovnes
‘It is similar to the ordinary construction, differing, how- 4 Belgian a1
| ever, in form. The sash is curved. The advantsge of this ASBHE, vcnd ot ay s e 85
; : : ¢ with the
arrmngement i alluded to above, and to do away w T A S -
beam which absorbs tho freest and is most actinic part of the Total., oo ovvns 56,259

disely gle of 45", | ives the total tunnage of the stéam.
E it strikes the sittor at precisely an angle of 46% | The same publication g

!li‘%?:lo::::;o par: of tl:o roof u:u)' bo sloping both ways, the i ships of all nations to be 5,244,888, of which 8,015,778 tuns
| proportions of the atdlier and tho glans sash remaining o8| belong to England,

L R i Mt oo
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THE CONSTITUTION OF THE SUN,

Y PROYRESOR O, A, YOUXNO,

Number IT,

THE PHOTOSPHERE

As to the nature of the photosphere, or visible surfaoe of
tho sun, all the observable phenomena, with hardly an ex-
ception, concur in representing it as a sheot of l\llllfllﬂ\l\'
cloud : its peculiar granulated structure, the swift mobility of
its constituont filaments, and the remarkable appearances,
presented by the spots and faculw, are all consistent with this
idea and readily explained by it. And if, as Is most likely,
according to what has been said, thie main body of the sun is
in fact & huge globe of mingled vapors and gases at such a
temperature that eyen the enormous force of solar gravity
can only reduce them to a density a little greater than that of
water, it 1§ perfeotly easy to account for the existence of
such @ cloud sheet: it is simply a necessary consequence of
the cooling of these vapors at the outer surface of the globe,
where they come in contact with the cold of space. Under
such eironmstances condonsation must result, for just the
samo reasons and in the same manner as that which produces
the water and snow clouds of our own atmosphere: minute
drops or flakes must be formed, not of water and fee indeed,
but of the materials which wo know to exist upon the sun,
and must descond in fiery rain and hail into the central depths
to be again refivaporated, And as the desconding matter is
continually replaced by fresh supplies from below, there
must result & vortical ciroulation of ascending streams and
jets of vapor contesting the supremaecy with down-pouring
cataracts and sheets of the products of condensation; and in
consequence the upper surface of the clond layer must be in
a state of continual and intense disturbance, ns obsarvation

direotly shows.

For it is found that the solar surface, when axamined with
a powerful telescope, is by no means uniformly bright, but
mottled with a peculiar textnre which has been very varlonsly
described, but may well enough be accounted for by suppos-
ing it to be formed of columnar clouds, floating vertieally in
the atmosphere of vapors out of which they are formed.
Here and there the surface is marked by brilllant streaks
known as the facale, most conspicuous near the edge of the
sun's disk, which on account of the absorption of the solar
atmosphiere is much less brilliant than the center. They are
simply pliotospheric clouds, whose summits rise above the
general lovel of the surface, and sometimes form visible pro-
jections on the limb. Bat the most singnlar objects, and the
most interesting, are the spots, whose origin and phenomena

L3 ST TR ;)

irregular formi, and consist essentinlly of two parts, a central
‘umbra,” ag it is called, surronnded by a lighter fringe
known us the *‘ penumbra.” The ambra contains usunally one
or more rounded spots much darker than the rest, and known |
a8 ‘*nuelel;” even the darkest nucleus, however, is dark only ‘;
by contrast with the intenser light around ; for when, by means |
of & peculinr eyepiece, invented by Mr. Dawes, who first dis- |
covered these nuclel, we examine the umbra, excluding all |
light from the surrounding regions, it is found that even the |
darkest points are far too bright for the unprotected eye; and !
by the help of Professor Langley’s polarizing eyvepiece the
eolor is seen to be a purple tint, closely matching that portion
of the spectrum near the fixed line, H.

That the spots are hollows, having a depth varying in dif- |
ferent cases from two to ten thousand miles, may be consid- I
ored as an established fact, admitted now almost without |
dissent. The spectrum of the umbra of a spot is found to |

]

differ from that of the nelghboring portions of the solar sur-

face, first, in & general darkening of the whole; second, in &

widening and deepening of many of the dark lines, with, on !
the other hand, a thinning and sometimes even an actual |
reversal of others; and third, in the presence of certain dark

bands, sharply terminatad on one edge, but shading graduslly |
on the other. Now all these phenomena are just what might
be expected in a cavity filled to & great depth by the nearly |
transparent gases which elsawhere form a thin layer over the |
sun’s surface \

!
Bpectroscopic observations on the chromosphere slso show l
that sround the spot there is an unusual and violent up-rush | 87¢% is sl

of hydrogen and other materials from the central depths

There is & well marked periodicity in the frequency and |

violence of our magnetio stormns and their accompanying an

roras, which exactly corresponds to that of the solar spots

- -

FENDULUM GOVERNORS

Number 11

in which the hight of the balls is always the

same, w

such & governor, the

wtever thelr position, is sald to be isochronous In

alls enn only maintaln the middle posi

ton, corre wponding to the ordinary load on

he engine, when
the Istter is at its proper spoed, any change of

speed cauning
the governor 1o act upon the regulator in such mMANnOr as
: .

10 correct the variation at once, if sufficiently powerfal In
order to fulfi] ¢ 1

is condition, the centers of the balls. as thev

r!:w;'-. their positions, must describe ares of parabolas, as
t L @ that o 16 ball changes its position, so does
the point a iich the centor of the all rodl cuts the center
of st the ve high i f ball
to thess point re siways the In this m of para

bolic governor, the end of the gove v : de of flex
1, and Is bung 10 the eod of & curved check, L G H I

B, which is slled the svnlute af the

ble ste

parmhnls The eom

anoc g pevt 1L

| struction of the parabola and its evolute are shown in Rig. 4.
The weight of balls, length of arms, and rosistance to bo
| overcome are first ascertained ; and from these, the hight of
|the balls ean be ecalculated when the ongline Is at speod,

" B ———
The Lall rods of n governor are ench 12 inches in length .
thore is o wolght of 80 pounds connected to the spindls by a
lover 0 inched in length; the resistance of the controlling ina

chanism 18 20 pounds, and the rods connecting thig meochan.

| Then drayw two lnes, B 1%, 1 13, at vight angles to each othor, | ism with the governor are ench 1} inches long.  The govemor

|

Make B C equal to the calculated hights. From C, draw any
number of lines, C ¢, C &, ete, to DE, and, at each
point of Intersection, erect a perpendicular to D E, From the
middle point, %, of C ¢, draw & perpendicular to Ce; the
point, p, in which it meets the perpendieular through ¢, is one
point of the parabola, Bisect each of the other lines, C d,
C g, ote., by perpendiculars, and the points in which these
perpendiculars out the perpendiculars drawn through d, e,
ote., will be other points of the parabola, From each point
so determined, as from 7, draw a line, as s, parallel to the
line drawn throngh C, to determine the given point. From
each point, as §, in which this line cuts B F, erect a perpen-
dicular, a8 s ¢, and from the point in which It cuts the per-
3 a4 ¢ g, throueh the aiven point of the varabola,
draw a line, as L g, parallel to D E, till it meets the line, ns
1 s, first drawn, In this way, points L, G, H, I, K, of the
evolute of the parabola, are determined,

Another manner of making the balls move in parabolic

wn in Fig. 5, the balls aliding up along pais

bolie guides, as they chiange thelr position

It has been shown that the weight of the balls does not
| affect their position, if the governor has no resistance to over
md the weight of its

come be own part In practice, how.

| ever, & governor acts upon the controlling mechanism, and
:

| should have its balls ‘.x.-lu.r(\,.yu-vl 0 s Lo oxort the requisite
foroe The necossary welght is thas ealeulnted: Moasare the

wenslon of ench ball from Its econ

Idihl.lhv‘
{ ter If
f{r..xnn ity center to vach point from which it i suspended. As.

¢ weight, measure also the distance

certain the resistance of the cantrolling mechnnism in pounds,
| and measuare the length of the conneetions by which the gover-
| nor overcomes this re from their polats of suspension |
to their points of attachment with the controlling mechanism
1. Multiply each welght or re tance by the length of sl
connection, and divide b he lemgth of the ball rod; add
these quantities together, and d 1o the by 2
2. Assume the greatest peed of governor that will occur
inder ariation of load o the . itbiract the proper
-l.rr-: of avernor fr th Wl divide by proper
h[l('
D ! antit b ! v the first part of the rule
by the secor [uant I'he result i) be the welght of the
This rule X nple wnd 1t may be slmplified by |
applying It AN eXamy

in connoctod with the enginoe 4o ns to make 800 revolutions per

| minute whon the engine is at speed, and the greatest namber
[ of rovolutions per minute under variations of specd 18 to be
8560, What s the proper weight for each hall 2

1. Multiplying the weight on the spindles of 80 ponnds by
0 and dividing by 12, we obtain 225 pounds as the mluivn'
lont weight, if its connection were of the same length as
those of the balls, Similarly, the equivalent resistancs of tho
controlling mechanism is 156 multiplied by 13 and divided by
12, or 26 pounds, The sum of these weights is 25 ]Nlullr]ﬁ';
and dividing by 2, we obtain 125,

2. The difference between the greatest number of revoli-
tions of the governor per minute and the proper number is
60, and this, divided by 300, is 0167, nearly.

8. Dividing 125 by 0167, we obtain 74:85 -+ pounds, s
that the weight of each ball should be about 875 pounds,

It will be evident, from what has preceded, that & pendu.
lum governor which is very sensitive cannot be very power.
ful, nor one which is very powerful be very sensifive: and
that, in order to obtain great power, It will be necessary to
use very heavy balls, Our readers have, donbtless, observed
that those governors which give the best satisfaction are ar-
ranged with a view to sensitiveness, the controlling mechan.
ism being actuated by the application of a very slight force.
It is probable that governors of any design will be subject to
similar conditions, since a great resistance in general requires
considerable force to overcome it,

We have been at great pains to simplify the rules con-
tained in this article, and we think our readers, by applying
them to a few examples, will readily nnderstand them. The
principles stated are of interest and value to all who are en.
gaged in the construction of governors.

Gorrespondence.

The Patent Office Tea Set,
To the Editor of the Scientific American :

In answer to your inquiry as to what has been done in ref-
erence to the illegal presentation to Commissioner Leggett,
I would say that it was stated on good authority that the Assist
ant Secretary submitted the question to the Attorney General
for his opinion, and that it was finally concluded to drop the
matter, and do nothing about it

That it was a plain, open violation of the law is clear, and
is admitted by tho more haneet of those who participated in
it. The leading ones—those who Headed the sithecription
and gave the most, some of whom sre soon to come before
the Senate for confirmation—fearing the effect of their ille-
gal not, now seek to evade it by denying that they gave any
thing. The ground on which they do this is that, although
they subscribed, they did not pay their subscriptions until
after the 1st of November, which was some time after the
plate was purchased and presented. Possibly, in order to
avoid the effect, they may not have paid it yet; but that the
present Commissioner headed the list with $£50, and the As
sistant Commissioner followed with 225, or more, is pot de
nied, and cannot be, truthfully. This, to say the least, is a
most cowardly and mean attempt to crawl out and leave blame
to fall on the subordinates, nearly all of whom subscribed
under compulsion: merely to retain the goodwill of those in
authority, or to come in, and thereby to retmin their places
or secure promotion.

Again, they urge that they did not violate the law, because
the subscription, although made early in October, was dated
November 1, so as to have it appear that it took place after
the Commissioner was out of office. This only makes the
matter worse, because it shows on its face a knowledge of the
{ law, and a deliberate attempt to evade its plain provisions

Again: they urge that it was at best but a technical viola
tion, because, although legally Leggett's resignation did not
take effect until the 15t of November, still practically he was
already out of office. The trouble with this is that it is not

 true, for not only did he remain until after the presentation
}tﬂc(nln-r 10, T think it was), but the Office records show that
| he acted as Commissioner and made decisions after that—at
! least so I am informed and belleve. It has also been stated
that this matter of the presentation originated with the Iady
employees. This is not true, and it s all the more unmanly
| for these parties to seek to shift the respousibility from their
A cortain woman did

own shoulders to those of the women
| originate, or at least carry out, the plan of presenting
i the eane; but the tea wset presentation originated with,
| and wax carried out by, the male employees. A certain ex-
| aminer, who hoped and expected to be made Assistant Com

| missioner, was the main mover in the matter, and pcnuvnnll_\'

| circulated the subseription paper

Not only was the whole proceeding a palpable and wilful
violation of the law, but they were so told at the time, by
soms who refused to subscribe, for that among other reasons
The wholo matter, both In the transaction itself and in the
neglect to enforeo the penalty of the law by the Secretary, in
but & fair Nlustration of the contompt for the Iaw manifested
of Iate by the Patent Office officials Jaues,

— e

Guear Britary Las formally accopted the Invitation of
the United States to contribute to the Centennlal.

THERE s no mode so effectusl to Impress ideas on the mind

s that of exporiment aided by reflection
’




Nusnen X1V,
WY JONIUA Wown,

In the experimont reforred to in our last, the valve had (In
tho first instance, whon it had no 1ap) one sixteenth ineh of
lead 80 as to give that amount of exhaust opening when the
piston was at the ond of the stroke. In the second instance,
however, whoen the valve had % of stoam lap added to it, it !
Wwna 80t 80 a8 10 havo not more than A of lead, the author
baing convinced that, when a valve has suficiont lap to glve |

|

|

tige be glvon an nmount of lead that would otherwlse be de:

ollodly dotrimental, [t would appear that, in the carly

days of steam enginooring, one of the advantages due 1o add-

ing lap to the valve (a free exhaust) was largely attributed

- to the lead of the valye, since sufficient lap to out off the

B tenm supply when the piston has traveled three quarters

s or evon more of its stroke will give a sufficiently free ex-
haust, even supposing that the valve has no lead at all.

Raferring agalu to the advantage in economy due to using

(or, nx It is commonly called, working) the steam expansively,

it 18 solf.evident that, if wo have steam at a gage prossure of

50 1bs. per inoh, (that is, above the pressure of the atmos.

phere) and permit ity escape at any pressure above that of

the atmospliery, we shall not have extmcted from it all the

power it contains, because it may be used at tho initial pres.

sure of 50 1bs. per inch during a certain portion of the stroke,

und, by then boing permitted to oxpand itself before being

exhnusted, may be employed to porform duty as steam of 49,

48, 47, ote. 1bs. por inch, and %0 on down to that point st

5 which the indicating needle or hand of the steam gage will

stand at zero, denoting that there is no longer any pressure

A in the steam. This last, however, is not actually the case,

since the pressures marked on the gage are in cach case 15

Ibs. per inch loss than the actual pressure of the steam when

) the needle stands at that point, which 151bs. serves in a high

pressure engine to overcome the atmospheric pressure: which,

] In consequence of the exhaust port being open to the atmos-

. phere, acts upon the exhaust side of the piston as back pres-

sure, and therefore has to be overcome by an equal pressure

; of steam on the opposite side of the piston; so that, when a

high pressure engine uses its steam oxpansively, so that it

exhausts at the gage pressure of zero, it has extrncted from

the steam all the useful effect passible in such an enging, but

at the same time not all the useful effect or power which the

stonm contains, ns will be hereafter explained, This leads

us naturally to another consideration, which is that, if steam

bo used, expansively in a high pressuro engine to an exces-

sive extent, the result is an actual loss of power, bocauso, if

’ the steam on the one side of the piston is at a pressure less

- B than the atmospheric pressure on the other, the lattor acts of

1 course as n retarding force to the advancing piston.

Tho steam passuges between the valve seat and the eylin-
der bore, and the clearance between the piston (when it is
at the end of its stroke) and the oylinder cover, are spaces
which have each to be filled, during each revolution of the
eng'ne, with live steam ; and if the engine is not worked ex-
pansively, this live steam escapes without giving any of its
power to the engine, and is lost, except in so far ns it was
necessary to fill those spaces. If, however, the engine is
worked expansively, the expansive force of such live stenm
i extracted from it and applied as useful effect upon the pis-
ton, the result being an appreciable gain in the economy of
steam, especinlly in those engines which, by reason of having
the valve seat in the center of the cylinder, have very long

g ~ steam p-asages not merely beenuse of the length of such pas.
3 ‘sages, but also beeause in such cases the steam port serves al-

. ternately as the exhaust port, and has therefore to be made |

of lnrgor proportions than it would need to be if employed as

n steams port only, since un exhaust port always requires to

i Jutye o larger aren than o steam port, Hence the content of
5. _gnch passages, together with the clearance before reforred to,
' bears o large proportion to the whole contents of the cylinder;
and 1o extract power from the steam contained in them, by
utilizing its expansive force, is & considerable gain to the en-

From what has been already said, it will be perceived that

# high pressure engine, to work to the greatest possible nd.

yantage and economy, should work Its steam  expansively to

such o degree thut it will be exhausted at zero of the pres.

wure guge, or in other words at a pressure of 15 1bg, per inch,

“that being equal to the pressure of the atmosphere on the ex-

huust side of the piston. The point in the stroke st which

it muy be necossary to ent off the supply of stoam fo the eyl-

inder, in order to effoct such an nmount of expansion, will

vary to the pressure of the initial stoam and the

length of the stroke of the engine, and must hence bo deter.
mined aceording to those conditions.

An approximate ealculation, ax to what extent the steam in

u oylinder Is working expansivoly and its pressure at the ter-

~ mination of each Inch of piston stroke, may be made by mak-

- ing the whole distance the piston has moved (under both live

A, ﬂ.mﬂu steam) the denominator and the distance it has

‘moved under expansivo steam the numerator of a fraction,

and then multiplying the initinl pressare by tho numerator and

~ dividing by the denominator of the fraction; then subtract

* tho quotient from tho initial pressure, the last product being

ire of the steam. Thus: Supposing the Initial pres.

0 steam admitted ton cylinder to be 60 1by, per square

ﬁ?m :: ?in plston l’\mko to be 20 inches, and the

/ o the eylinder to be cat off by tho valve

a moderately free exhaust, there Is more to be lost by back |
pressure from excessive lead than to be gained by the small | su

amount of assistance it lends towands making the exhaust | tieth inch of the stroke or piston movement,
more freo.  L1fn valvo has no lap at all, it may with advan. |

Scientific American,

sure of steam will there be In the cylinder
At the end of the tenth and twentieth inches of its stroke, re.
spoctively:  Here the tenth inch of stroke —whole lllll;nco
moved by the piston = 10, distance moved by the piston un.
dor expansive steam =05, hence the fraction Y: then the
Initial pressure 80 x §=300+10=20; then 00—30 = 30 = the
Ibs. pressuro on the plaston when it had arrived at the end of
the tenth inch of ita stroke.

Again: Whole distance moved by piston == 20 inches, distance
moved by the piston under expansive stoam 15 inches, hence
the fraction }§; then the initial pressure of the stoam 60 x 15
=0-4+20=45; thon Initial pressare 00 —45 =15 = the pres-

ro of the steam in pounds per inch at the end of the twen.

! By making such a ealealation for every ineh of the platon
movement and setting the figures In & column aud adding
| them together,and dividing thelr sum total by the number of
| inches in the stroke, we arrive at a tolomably sccurate estimate
 of the average pressure of the steam upon the piston through.
| out the stroke,
A review of the above calculations discloses that, as before
| stated, the pressure of the stesm has decroased In preeise ratio
to the increase of the space it occupied, that is 1o say, when

supply being cut off) there was five inches of the length of
and when the piston was at the tenth inch of its stroke and

length of the cylinder,the pressure was reduced to 30 1bs. per

did as live steam, and had therefore fallen to one fourth of
its original or initial pressure. It is to be noted, however, that
while such a calculation is absolutely correct as applied to
any one definite point of the stroke (making no allowanes for

in its results if we take a number of such points to obtain
therefrom the actual average pressure of steam throughout
the stroke, for the following reason: Suppose we ealculate (by
the given rule) the pressure of the steam per inch upon the
piston when it had concluded its sixth inch of stroke. Here
the whole distance moved by piston =8 inches, distance moved
under expansion =1 inch, therefore the fraction is }; then the
initial pressure =00 X 1=860+6=10,then again initial pres-
sure 60 —10=050= pressure of steam per inch upon the pis-
ton at the termination of its sixth inch of stroke. Now while
50 1bs. per inch accurately represents the pressure of steam
upon the piston at the termination of its sixth inch of move-
ment, it in nowise represents the average pressure of steam
per inch during the whole inch of movement, because the
piston commenced that inch of its movement or stroke under
60 1bs, pressure of steam per inch, and not until it kod con.
cluded that inch of movement was the pressure reduced
to 60 1bs. per inch. Nor will it avail us to take the mean
between the two,that is 55 Ibs. per inch, as the average pres.
sure for thas inch of movement; hecause,so long as we caleu-
Iate the pressure at every inch of the stroke, we shall have
the same discrepancy between the pressure at the beginning
and at the end of the inch of movement, whether it be at the
fifth, sixth, orseventh inch, or at 53, 64, or 74 inches of the
stroke. To get a more nearly correot result, we must take a
greater number of points in the stroke such as overy half or
quarter inch of the piston movement; the more points taken,
the more nearly correct will be the result obtained. It is,
howaever, generally considered as sufficiently correct for prac.
tical purposes to take as many points as there are inches in
the piston stroke.

With a common slide valve, it is not practicable to cut off
the steanm supply to the cylinder sufficiently early in the
stroke to effect so large n degreo of expansion ; because,in the
first pluce, it would require the valve to have an excessive
nmount of steam lap, and the exhaust would take place too
early in the stroke, thus causing the piston to travel a large
proportion of the latter part of the stroke without having
any pressure of steam behind it; and beeause in the second
place, when there is the large nmount of steam lap on the
valvo necessary to cut off earlier in the stroke than at two
thirds (that is, carrying full steam two thirds of the stroke)
the ndmission, expsnsion, and exhaust of tho steam to, in,
and from the cylindor becomes very irregular in the forward
a8 compared to the backward stroke of the ongine, which ir-
rogulnrity will bo shown and trented upon in conneetion with
tho piston movemont, steam supply, ote. Toobviate the de-
feot (anbove referred to) of & too enrly exhaust, the valve may
have lap added to its exhaust side,that is to say, the oxhaust
port of the valve may be made narrower than the width be-
tween the two nearost together edges of the steam ports of
the eylinder face, ns shown in Fig. 51, C bulng the exhaust

the piston was at the end of ita fifth inch of stroke (the steam |
the eylinder filled with steam at a pressure of 80 1bs, per inch; |
the stoamn had expanded so 8s to occupy ten inches of the |

inch;and the same rule applies to the twentieth inch of |
stroke, for the steam then occupied four times the space it |

the steam in passages and clearance) it is not entirely correct |
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when the piston I exhaust lap retaing the steam in the cylinder longer, I8, 1o

that extent, cramps the exhaost; and as o quick moning en-
gine requires a more free exhaust than & slow ronning one,
the latter may have ita exhaust more covered by the exhaust
lap when the pision is at the end of its stroke.

The objection 1o & valve having clearance Is the open com.
munlcation permitted betwoen the steam and exhaust ports,
which, though it exists for only s compamtively insignifi-
cant space of time,is & radical defect,especially when it Is borne
in mind that, as we have already shown, & slide valve should
always have steam lap,and therefore will always have s pro.
portionate amount of exhanst opening, in addition to that
given to it by the lead of the valve. Clearance, then, Is an
expedient which should never be resorted to, It being &
blunder applied merely to remedy o blunder. Cloarusice o
o valve having much lap on its stesm side in altogether in-
ndmissible, since it Is not requisite to give s more free ex-
haust, while it assists in letring the exhaost stesm eseape
earlier in the stroke; and by this means, it adds to a defect
inherent in slide valves having much steam lap, which is &
too early exhaust,

A slide valve is sometimes given what is ealled clearance,
that is to say, it is made wider in its exhanst port than are
the two nearest together edges of the steam ports,so that (re
ferring to Fig. 51) the port, C, of the valve would overlap
the steam ports to the mmount of the clearnce, giving to
| them both an open communieation with the port, €, and

| therefore with each other during the Instant of time at which
| the valve is in the center of its travel. Clearance on the ex-
haust side is therefore the very opposite of lap on the ex-
hanst side of a valve. The object of clearance is to give
| the valve a more free exhaust, and it is therefore only re-
| sorted to in cases where, the valve having little or no steam
{lap, the exhaust steam cannot freely escape,

Common slide valves, however, work 1o better sdvantage
when the lap is so proportioned as to cut off the steam at from
two thirds to three quarters of the stroke than at sany other
point, because of the comparatively long stroke of the valve
(and hence large eccentric) necessary when much steam lap is
brought into requisition, and beeause of the large amount of
friction between the valve and cylinder faces in consequence
of the pressure of the steam on the back of the valve. There
are of course many devices for balancing such valves and
some for reducing the pressure to a minimam, but none have ax
yet appeared whose benefits have proved such as to canse their
general adoption for locomotives or small stationary engines,
to which the application of the common slide valve is now
almost universally confined.

Toreduce the friction to a minimum, that part of the cylin-
der fice upon which the face of the slide valve works may
be raised above the gencral face upon which the steam chest
beds, ns is shown'in Fig. 51, so that the steam lap of the valve
muy have the steam on the under as well 55 the outer side,
and be to that extent relieved of the outer pressure. In sneh
case, the width of the projecting faces (marked D in Fig. 51)
should not be any wider than is the bridge (of the cylinder
face) between the steam and exhaust ports; otherwise the wear
of the face of the bridge will be the greatest and the valve
seat of the cylinder face will wear hollow,the valve springing
(to fit such face) from the steam pressore on its back. Espe-
cially is this the case where a high pressure of steam is em-
ployed. It is not uncommon to cut awayr these faces leaving
thom full only around the edges of the ports, which cutting
is porformed by a slotting drill.

It is advantageous to make the steam ports long and nar-
row rather than short and wide, so that,when the valve com-
mences to open, whether it be on the steam or exhaust side,
a small amount of opening will present a comparatively large
aren for the ingress or egress,us the case may be,of the steam:
hence the supply and exhaust of the steam to the cylinder
will be Inrger in proportion to the valve movement, and
therefore more instantancous. A long port will of course en-
tall a broader valye surface, and hence increased pressure of
the valve to its seat; but this is compensated for by the de-
oreaso in the stroke of the valve (and hence in the diameter
and stroke of the ecccentric) permissible with the long port,

The rule sometimes given by which to caleulate the re-
quired area of a steam port is, say, for a fust ranning engine:
One eighth the area of the piston is the proper area of the
stoam port; the exaployment of such a rule, however, gives &
result bearing no definite relation to the piston speed, and
lenves o wide margin of difference,since cither 500 or 600 feet
of plston trayel per minute is o fust running engine; whereus
the amount of steam required to pass through the port for
the one spedd (supposing both pistons to be of equal diame.
ter) Is double that required for the other; while if the port
aren 18 larger than necessary,it causes a serious loss of steaw;
whorens If it is too small, it wiredraws the steam and falls
to supply steam at full pressure to the oylinder. The follow-
ing rule, given by Mr. Bourne,appears to meet the exigencies
of the cuse, by giving the port an area proportionite to the
quantity of steam required to pass through it The rule is;
Multiply the nrea of the cylinder in square inches by the

port of the valve and from A to B being the lap on tho ex.
haunt side. Such lap i, howevor, only possible when there
i n good deal of lap on the steam side of the valve,

The amount of exhaust lap is at all times to bo governed
by the speed at which the engino in to run. A fust running
ongine, cutting off Its steam supply ot abont one half stroke
(which in the extreme limit of expansion permissiblo with o
slido valve), may have oxhaust lap to half the amount
of tho steam lap; a slow running engine may have ex.
haust lap to nearly threo quarters of the smount of the

pistan has traveled 5 inches of it stroko, what pros.

steam lap.  The reason of the differance s that, as the

spoed of the piston In feet per minute, and divide the pro-
duct by 4,000; the quotient is the nrea of each steam port in
square Inches.

EvEnry subscriber of the SCIENTIFIC AMERICAN ought to
bo an agent for the increase of its elreulation. Whosver reads
the paper can aid in this matter very materially by recom:
wending 1t to his neighbors. In the absence of I‘!ﬂ‘.l. we
appeal to our friends to lend us a hand,  Let us have & ‘sub-
seription bee,” such as we remember in our early duys, when
all turned out,with oxen, horses, plaws, and shovels, 1o doup
)’mma good work with dispateh,
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3 FOUR.CUTTER PLANING AND MOLDING
TRYING-UP AND SUESER T

We lllustrate herewith a new wood planing and molding

manchine introduced by Messrs. Wi, Furness & Co,, of Liver
pool, Eag., for the combined purposes of dimension planing,
or trying-up, and planing on all four sides timber of any
Jength, and up to a given width and thickness,  The tanchine
1« shown sdapted for trying-up or planing perfectly level and
out of wind a piece or pieces of tirnber up to 20 feet long, 20
fnelies wide, and 10 inches thick, This is done in the ordi
pary way by revolving horizontal cutters, driven by two
bands, one on each side of the machine, the table with the
timber tmyeling under the cutters at the desired rates of foed,
a quick return motion being pro-
vided for bringing back the table.
The novel part of the machine
consists in the feed works, which
are here shown to be behind the
table. Theso feed works are
formed of four ealender rollers
powerfally  gearced, betwern
which works the bottom cutter
bead driven from a countershaft
fized 1o the framing of the ma.-
chine. The side cutter heads are
in ndvance of the second pair of
feed rollers, and are also part of
the feed works. One side cutter
head is & fixture, and the other
1% worked in or out on slides by
moeans of a serow, It will thus
bo seen that the feed works com
prise the feed rollers and neces.
sary driving gear, bottom and
side cuttor heads, and pressure
rollers, ete. The whole is car-
ried by four grooved friction roll-
ers, running on two turned rods
supported by the framework of
the muchine and a hracket at the
back.

When it is desired to use the
feed works for tonguing and
grooving, molding, or planing all
four sides of the timber at once
(says The Engineer, from which
we seloct the engraving), the ta.
ble of the muchine is run forward
till the end is almost under the
top cutter head, when the feed works can be eusily drawn
woross the framework of the machine. It fixes itself in V
slides ; and the bands for bottom and side cutter heads having
been placed o their respective pulleys—which are fixed on
the ends of the spindles, so that no lacing or fastening is re-
quired—the machine is ready for work. It will work any
sizo of tmber up to 4 inches thick and 12 inches wide. By
the removal of the side cutter heads, which is a very simple
operation, surfacing or panel planing can be done by the top
cutter head alone up to 20 inches wide. A very lmportant
feature of the machine is the rapidity with which the feed
works can be removed when the machine is required for try-
ing-up purposes, about five minutes being required. A great
advantage, and worthy of attention, in this combination of
two efficient muchines is that they only occupy the same
space as one machine, and only require one pulley upon the
sliaft of tho mill to drive them.

NEW MECHANICAL CONSTRUCTION FOR COMPOUND TOOLS,

W have lately had brought to our notice an entirely novel

construction for scissors, pliers, shears, and
other tools of similar nature, which is an in.
vention of considerable utility and meriy, and
which will doubtless commend itself as a valu.
able uddition to the kit of everymechanic. In
using implements with pivoted juws, a large
purcentage of the power is wasted In useless
strain on the pivot, In the present device, the
pivot is sbolished, and the jaws are so ar-
ranged as to be foreed together by s pow-
erful cam lever. To add 10 the utility of the
tool, these jaws are made interchangeable, so
that a single stock msy answer for saw gum-
mers, pliers, shears, saw set, pincers, and a
maltiplicity of other implements.

Referring 1o the engraving, Fig. 1, A Isthe
stock, B B’ the handles, C C the operating
Jaws, and D, a spring for opening the latter,
The stock ix recessed to form two side pieces,
between which the shanks of the jaws are pi.
voted at cund b, The upper jaw, ¢, Fig. 4,
has & long shank which is recessed pear ity
hesd to recelve the cam, B', which is formed
on the bandle, B, The end of the shank of the
under jaw, C, which is pivoted, as stated, ate,
impinges against the shank of the upper jaw.
The cam lover handle, B', is pivoted at a.

When the handle, B, is brought toward the
stock handle, the cam on the former presses
against the shank of the upper jaw. From
this last, motion s communieated to the un.
der jaw, so that each is made to spproach the other. By re-
versing the handle, B, & more powerful leverage may bo
brought to bear on the jaws. The cutting odges are thus
forced together square and true, not overlapping so as to tear
the material apart, 84 is frequently the caso in pivoted cat-
Ung tools. There is therefors less strain on the jaws, and

they are consequently more durable. A recess s provided
through the jaw, C, through which bolts or wires to be cut
may oxtend, so that a bar of any length may be divided

suarely at any desired point Ench jaw is tempoered sepa-
mately, theroby giving to both an improved temper, unattaing
ble in the urdinarily constructed implement, Finally, the jaws
are caslly sdjustable, so that in cuse of injury they may be
" -\4H|,\ removed and others substituted, or, as nbove stated,
tooly for a different purpose may be insertod

We are informed that, since the date of the patent of the
invention, by Peter Broadbooks, of Batavia, N. Y., Novem.

bor 18, 1878, important adaptations of the system have been

made, so as torender it suitable for the tools of aver fifty

TRYING-UP AND FOUR-CUTTER PLANING AND MOLDING MACHINE

| clusses of m echanics, including, among others, tongs, press.
| ey, bolt cutters, pruning shears, punches, pipe wrenches,
'nud horse shoenail clinchers. The construction of the im-
plement lust mentiongd is shown W Fig, 2. “Theé arrange-
ment of parts is the same as in Fig. 1, except that the jaws
| are shaped differently and are provided with serrated faces.
The juw operated by the cam lever goes under the hoof, and
theangle of the latter enters the curved portion between the
jaws. The corrugated face of the upper jaw, therefore, takes
against the incline of the hoof, and, as it is rubbed down
the same by forcing the handles together, the corrugations
catch aguinst and clinch the nails. This is done guickly
and without injury to the hoof, thus saving to the animal a
large amount of the suffering often caused by the usual mode
of clinching.

Wo have tested various sizes of pliers constructed after the
plan described, and find that they cut nails and spikes with
great fucility, one little instrument, no larger than a conduc-
tor’s punch, biting off shingle nails as easily as if they were
pins. The device is excellently suited for saw gummers.

BROADBOOKS' COMPOUND TOOL.

The adaptation of the invention as a hand vise is shown in
Fig. 8, and as a shears, in Fig. 4

Further particalars and descriptive circalars may bo ob-
tained by addressing Messrs, 8. P. Allen & Co., care of

New Discoveries In the Mammoth Cave,

Professor F. W, Patnam, of the Pnhody Mﬂ’d Sei.
cuces, Salem, Mass., has meently explored the Mammoth
Cave in Kentucky, and has visited several eaverns mh.
fore entered. His investigationy hayve resulted in
colored fish without eyes, thus exploding the theory hither.
to held that all eyeless fish ure colorless. White fish with
eyes, and crayfish both with and without those Organs, wore
obtained, presenting many new festures of greut interest to
naturaliste. Skeletons of human beings, mounds, and & lnrge

variety of valuable archaological relies were fonnd in the new
chambers,

———— e  ——
Chenp ‘l'elempiy.

President Orton's roport of
the affairs of the Western Unlon
Telegraph Company isnot ealey.
lated to inspire much hope in
those who believe that the gov.
ermnment can run the lines at
cheaper rates to the public. Op
the 1st of January, 1873, & re-
duction of more than fifty per
cent was made in the meximum
tariff between the most remote
points on the company’s lines.
This, though occasioning & tem-
porary loss of revenue, has re-
sulted, during the last few
months, ina large increase. The
reduction was from $7.50 and 85
to $2.50. President Orton now
adds that, owing to Messrs. Ed-
ison's and Prescott’s quadruplex
nppamtus, which is, at the pre-
sent time, working successfully
between Chicagoand New York,
and by which two messages are
sent in the same direction and
two more in the opposite direc-
tion simultancously on a single
wire, he believes it practicable
before long to cut mates down
still lower, and ultimately to
establish but four rates for day
messages, namely, twenty-five,
fifty, seventy-five cents, and
one dollar, with half charges
(except for the lowest) for night
messages.

Decline of City Trades® Unlons.

+ The repeated strikes, and the suffering caused ghereby to
the workmen participating, are at last beginning o open the
eyes of the latter to the evils of trade union rule, It appears
that the unions in this city since 1873, taken as & whole, have
lost fully one fifth of their members—aggregating 9,000 men.
As a rule, these people have found employment, and doubt-
less now perceive the advantage of steady work, even at
lower wages, over starving in idlencss in the hope of getting
ultimately a few dollars more. Some societies have suffered
in a remarkable degree, notably the painters and coopers,
which have lost respectively fifty and forty per cent of their
members, The building trades show a decline of twenty-five
per cent; the shoemakers, twenty per cent, and the cigar
makers, thirty per cent. The horseshoers, tailors, hatters
and ‘longshoremen maintsin their strength, though the
numbers of the latter bid fair to be much depleted through
the recent difficnlties with the shipowners,

>
The Highest Luke In the United States.

Dr. Harkness has discovered, in Plumas
county, Californis, a body of water, probably the
most elevated in the United States, the baro-
meter registering a hight of 7,380 feet above
the sea level.

The lake is of trinngular shape, having its
longest dinmeter about one mile and three quar.
ters in length. The water during last August
was intensely cold and of a deep blue color.
The outlet is into Warner Valley, over a de-
clivity of some 2,000 feet. The California Aca-
demy of Sciences has named the lake, after its
discoverer, Lake Harkness

~ > o—
Ignorance and Crime.

We doubt if more striking evidence of the
necessity of compulsory education laws and
the provision of means for their rigid enforce-
ment could be found than appears in a sug-
gestive fact in the pages of a recent report of
the National Prison Association. This volume,
which is filled with coplous statistics of prisons
and convicts in this country, deals incidentally
with the causes of crime, making its deduc
tions from the various prison reports of the
mental and social condition of the incarcerated.-
Ignomnce is proved 1o bo the worst evil with
which & community must struggle. Forty-
eight per cent of all the convicts in the United
States can neither read nor write, and only one per cent of
the aggregate have acquired a superior education. W trust
that the eaforcement of the compulsory laws already en
acted in some of the States, will soon justify the wisdom

Pollock, Weaver & Co., 17 West Main street, Rochester, | that prompted them, and lead to an improvement in the

N. Y]

average education of the lower classes,
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 TRON-FRAMED THRASHING MACHINES,

‘We illustrate herewith an iron-framed thrashing muchine
the manufacture of which has been wude w specialty by
M Marshall, Sons & Co., of Galnsborough, E}ngi-nwi,
@hnw out, necording to Enginecring,  large num.

- ber of these machines,  Fig. 1 is a sido elovation, which
‘shows the framing, stiffened around the edges, and at intor.
~vals in the lengTh by plates. 1t also shows the nrrngoment
of the pulleys for driving the drawm, shakers, fan, ete, The
‘other view is of a longltudinal soction through the conter of
the machine, and shows elearly tho arrangement of drom
~shakers, shoos, barley awners, sod fan,  The engravings oxf

plain the arrangement of the machine thoroughly, and we

and use more metal in the con 4
struction of frames fo
ing and similar machines, o 47

[The Telegmphlo Journal, |
ELECTRO-DEPOSITION OF METALS,

DY J. T sarRaadve

———
< [Coneluded from page W, |

The connecting wires should bo secured fo the objecty
while under water, nnless, which I8 much botter, they ¢"|‘m
be saldered on before eleaning; it In usunlly bot!;r to have
two or three wires to an object, 40 ax to diminish the resist.
ance, and to shift the points of contact oconsionally, In order

e e ——

obtained. If the surface Is very large in proportion (o the
current, the deposit will form in separnte crystaline granules,
chiefly on the edges and corners, and a deposit formed under
these cireumstances will develop into s series of nodules
capable of easy separation from each other. If the surface
i# small compared to the current, the deposit will be of &
brown color, and have no coherence ; this state, also, will be-
gin to show itself first at edges und corners; there the deposit
moy be quite friable, while n good metal iy forming st the
middle of the plate. The principles of liguid conduction
nceount for these effects by shiowing that the curront acts
in a higher degree at points and edges, just as charge does
in static electricity, hocause at these there can be set up the
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MARSHALL & C0’S IRON-FRAMED THRASHING MACHINE.

nged not, therefore, attempt any detailed description, but | to avoid furrows upon the fuce; it ix better also to make the
confine ourselves to the special features of this machine, | actual contact by short pieces of fine wire attached to o larger
s other than the iron framework mentioned above, The dram | condugtor not in contact with the object. The general prin-

out, né shown In our second engraving, to receive a number

of iron bars, to which the beater plates are attached, this

arrangement beihig found preferable to introducing wood be-
b- neath the beaters, The concave at the back of the dram is

Mh of steel, mnd the rings placed upon it are slotl.edi

ciple to be kept in view Is to mako the resistance of these
connecting nrrangements as small as possible, and yet to
avold anything which shall interfere with the contact of the
liguid and its free circulation over every part of the surface
to be coated,

{

entirely of wronght iron. The shakers consist of four boxes,
the straw platforms being srranged as shown. They aro
actuated by two erankshnfts, one ut each ond, connected with
the shakers by brackets, The cranks are provided with
long bearings, and u collar nt ench end, over which the top
bearing block overlaps, to keep out the dirt. The reciprocat-
ing dressing shoes are hung on spring rods, as shown, und
are worked by a crankshaft similar to those for the shakers.
The whole of the blast employed in the machine is taken
from one fan, shown in the second engraving, one part being
taken under the riddle of the main dressing shoe, and the
other thrown upwards to act on the corn as it passes {rom
' the cleaner to the screen. The elevators are entirely within
~ the machiue, and 1ift the grsin from the reservoir. We may
~ 3dd that & thrashing machine of this type was exhibited by
fensrs. Marshall & Co,, st Vienna. And wo would also state

: rors of agricultural machines in this country
do well 10 take the hint from the English builders

IRON-FRAMED THRASHING

most numerous lines of polarisation towards the opposing
surface. We learn, in fact, that there are two sets of condi-
tions to be attended to,

The first point is the strength of soluffon. If we passa
strong carrent in a weak solution we get the brown powder;
if, without altering any other condition, we add saturated
solution of the metal, the deposit may become good. In every
solution there are several different jons present at the elec-

. -~ -

. | Bl Gy - .
MACHINE-SECTIONAL

According to the conditions wo sot up will be the nature of
tho metal deposited ; that s to say, its molecular condition
us to coheston, ete., will depend upon the relutlons of fares
ta which the doposit is exposcd, Color also dopends, In
groat dogree, upon the moleenlar condition of the surface;
for Justunce, gold in very thin films s o greenish ting, owing
to the light reflected through it; in a very finely divided
state, as when chiemically precipitated, it is o dark brown; in
jts ordinary condition, also, the presence of very small quan.
tities of copper and silver greatdy modifies the eolor.  To
socure doposits of good quality and appearance, therefore, it
is dosirable to ascertain those relations of energy which set
up the conditions upon which good deposit depends.

If we pass o strong ourrent into a weak solution of copper,
the metal deposited will be pulverulent, if, by means of ro.
sistances and varying battery power, we pass 4 fixedd curront
{uto & solution, but eflect the deposit upon a surface of grad.

ually diminished ares, a series of instructive results will be

VIEW.
trodes: thus, in thecase in polut, with a weak solution, only
w small part of the cathode can have copper turned towards
it; by far the greater portion of its surfaco must be In con.
tact with the hydrogen of the water or neld; the conditions
ure, In fact.

(S0, H.80,

H.80, H.0
11,0 CusSO,

Ho HSO,.
Now, if the current (or quantity) is larger than the Cuia
equivaleut 1o, of course H, is st free, and this will reduce a
neighboring atom of copper, but not in contact with the
electrode; that is to say, the deposit will consist of detached
molecules, and most likely of a compound of copper and hy.
drogen. This would not vocur 1f the current also were wouk,
becanse o weak current tueans a low tension at the electrode,
and hydrogen can be wet freo only whoen & certaln tension
has been reached, sufficlent to supply the requisite specifio

Cathode

——

i
|
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energy ; besides, the slow eurront would be able to find sufll-
clent copper {n ovon a very dilute solution.

1t {5 obvions, thorefors, that solutions slionld be sufficlently
wupplied with metal for all likely roquirements, and the
stronger they are the moroe rpldly they are to be worked,

The other point to bo studied I8 the relation of the current

the solution and to the work, and this the most important,
3 %lt 14 under control and s constantly varying with

1 ohjerts,  We have seen that there is a point so near
balanoe that the extr strength of current concentrated on
th edges dostroys the coherence of the deposit,  Now, If we
armange soveral vessels in sories, all alike except in the differ
onee in the area of the eathodo in each, and connect them to
& battory, we ean produce such o condition of things that, by
the same eorrent and from the same solution, and with the
wame size of anode, wo shinll obtain every gradation of deposit,
from brown Toosoe powder toslinglohard erystals.  Hore, then,
we find & relation between the quantity, or current, and the
area over whieh it Is distribmted—a relntion which is rarely
pointed out with the definiteness required, for this ix the
fundamoental condition of good working., Of course this is
practically known, or there conld be no suecess in depositing, |
bt the prinoiple can only be understood by a distinet concop-
tlon of measurement and of the melecular relations of
eleotricity, :

This pelation we may examine ander the name of density
of enrrent, for which als we require a unit; this is conveni-
ently furnished by the chemic unit of current and square
jnch of surface. Weo must therefore ascertain, by experi-
ment, for any given solution, the range of density of cur-
rent which gives good work. Such an experiment is mnde
by using a cathode of a fixed area, so that by varying the
battery power we onn examine the different quality of de-
posit prodaced.  Having thus ascortained the rate of deposit
adapted 1o the solution, the density of current can be con.
trolled by similar means In actual working, so s to secure |
1he conditions of good working and the rate and quality of |
deposit we desire, |

CHEERFUL FOR ADVERTISERS,

The Special Edition of the SCIENTIFIC AMERICAN is lmlug!
printed and mailed as fast as it can be gotten off.  Orders for
advertising in that edition have been so large that we have
been induced 1o make it twenty-four pages instead of six.
teen,

We hope soon to be compelled by advertisers to make every
regular issue of our journal of the same size.

Those who have advertisements in the Special will be
gratified to know that we shall print of our first edition—
now on the press—Oxr HuxpreEp AND Forty.rive Tuoou.
SAND copies, and 1t is expected that the demand will be so
great that a secondl edition of from 25,000 to 50,000 will be
roquined.

NeEws Aaexts will be supplied with the Special Edition
bLr the American News Company at the same price as the
regalar issue; and, in ordering, they shounld be careful to
state Special Edition,

.
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DECISIONS OF THE COURTS.

United Siates Clrenit Court,~=-Northern District or!
Ohilo,

CLOTER AEED NACHINE FATENT, —JONN C, DIRDSELL ¢4, A. XCDONALD of al,
20MY O, PIEDAELL 04, THE AMILAND MACHINE COMPAYY of al,

{April term, 1%:1.)

:

Swarse, J.: ,
These are sults fn equity founded o certaln patents lssued to the com- |
i Ding. macklr Ty !:J .JS" out clo'r‘cr seed, Except lncooe ‘
par bered t in both cases contaln the same |

. ¢ 44 10 the state of the art down to the period of the al
In pos of.lﬁcom.&_hmm. 3 = e
that thoe ciover beads were detached from bawmfuu ‘
o . by the tramplog of bonﬁ.hrmm%m . by cutt ‘
Mtwmmmtnxcwm mmmd{hebeﬁu‘z‘l
mmm««un;-wuwtuwuhrmm the heads In

ol

e Seid by 2= Ssatrament EBoWD A A siripper, and, after mowing, b =
lﬂmu%xh! o8, The heads were also 1 det h ‘nbg.yor!un 5
derignod ¥ for that pa . Hulllsg out mondm-d-tmctm

[

e was el rpose |
coss. was usually dooe . e used for that o
Machines for %myn?d lhou{ for hulling were hmueutlvpgorked :‘torl‘:e

t's bitl

;IM MeDonald and others is f
No, 1 and the original patent, xo."“gﬁ‘,’ o
‘endants i that case with Infrin & all the claims,
= .’lhc mm;::.d the u:&d.cl:‘lm olb:“ or’ m tent,
patentee cannot rged wi iaving a 0N nvention because
solicitors, without his knowlodge, neglected to file his application In the |
Ofice, for more thau two yesrs after It had been sworn to, and was in

n will 00t be held forfeltod 1t was used for experimental |

n two
e bill
.lhr«- in |

[ water will In this arrangement eseapo direetly from the beating pipes

i by tie rods having n washer and head at one end and & washer and

|Mlnmkmg¢behnndbunmbhwﬂh rogard to the bilade to

1 | welght,a portion of the same Is thrown above a horizontal line drawo

tmproved Holding Jack for Wagon Bodles,

| Willtam 1. Crane, Stony Creok, Mioh,—This (nvention oconsists of !

| n couple of rests for the support of n wagon body, mounted onn |
horigontal suppart, one boing jolntod and tho othor nttached to it
Bald support is mounted on the top of o standard, In which It s onpa-

Bl of tarning on 1ts axis. The standaed turns on 1t axis, so that |

tho box may bo turned and shifted nbout, aod presontod and held In |
| varlous positions for the convenfence of the workmon In dressing,

findshing, and painting it,

Improved Adjustablo Doead Fulley. |

Augustus Nowoll and Asa 1 Cook, of BEele, Pug sald Nowell |
aselgnor to sald Cook,—The loose pulley i entively supported by the |
box, there helng o spaee loft wround tho shaft, The two arms of the
doubilo hanger are beld againgg, the sldes of the box by means of o
Bolt, which passes through the lower extromity of the snld arms,
The doublo cam of the shifting lover, ns It moves the loose pulley in |
and out, prosses the tim of said pulley sgalnst the rim of tho fust
pulley, thereby cansing sufficient friotion botwoen the pulloys to fm- ,
part motion to the looso pulley, sald motion belng requisito to foolli-
tito the shifting of the belt. A complotion of tho movement of the
lovor withdmws the pulley from contact with the other pulley, and
lonves It at rest. The opposite movement of the lover npplies the
friction ns before, shifts the belt to the loose pulloy, and allaws it
nnd the belt to como to n rest,

Improved Rotary Evaporator,

Advelon Quern, Mariborough, N. Y.~Tho tubulor arms of o rovolv-
tng carrvier support heating pipes, which are avrangod parallel with
the shnft, 8o that the water will flow back to the hollow hub,  They
nre armnged also (n elustens, by conneoting them at ench end to a
hollow ring., Partitions in the hubs and hollow nxlo prevent the
wator of condensation from running baok into the lower portions of
the lubs: they nlso separate the steam on entering the pipes. The

:

l

by gravity, and thus offer no obstruction to the entrnce of the ‘
stoam ; but it will not escape until the pipes rise above the horizontal |
plane of the axis, =0 that the partitions will keep it from falling to |
the bottom of the hubs, and will cause it to flow out at the escapo |
side through the hollow shaft. By tho sepamtion of the hub into
which the stenn entors, the steaim is divided and applied equally to
all parts of the evaporator. The steam enters at one side, and the
witor esoapes nt the other,  This apparatus s applicable to use in
vaouum pang, both as a heater and agitator.
Improved Truss Bridge.

John L, Miner, Brenham, Tex.—The objeot of this Invention I8 to
provide n strong and cheap bridge of improved form, The stringers
which are bolted to the pier caps are formed by bolting two parallel
beams to each other. They are connected by two sets of zigzag
braoes, placed the one set at the upper part, and the other set at the
lower part, of said stringers, the braoes of the two sets crossing each
other at thelr centers.  The two stringers are securced to each other

nut ut the other end, the said tie rods passing through the space be-
twoeon the two sets of braces. The side walls of the bridge are formed
of wall plates, brmoes, and tie rods.  The cap plate §5 made in three
parts, the centml part being parallel with the stringers, and at a dis-
tanoe above them of fifteen feet or more. The end parts of the cap
plates are Inclined, and extend to the ends of and are bolted to the said
stringers. The tie rods are vertical, pass through the stringers and
through the cap plates, near the upper ends of the braces, and have
wishens and heads upon their lower ends, und washers and nuts upon
tholr upper ends.  The girders are attached to the stringers, and, in
conneotion with the joists, support the planks that form the road bed.
Improved Iluminating Root Plate.
Willtam L. Smith, Jr., P. O. Box 81, Brooklyn, N. Y.—This fllumin-
ating tile i made of malleable metal, so as to make it Ughter and less
Uable to break than when made of cast fron.  Holes are formed in a
metal sheet with collars in*it of a size to sult the glass. Another
sheet §s ndded, In which holes are made of a size to prevent the glass
from falling through, thus forming seats for the glass to rest upon.
The holes in the two sheets are punched, so as to correspond with
each other in position, and the two sheets are fastoned together,
Improved Hoo.
William Moore Faunt Le Roy, Fredericksburg, Va.—This invention

-

sult the varfous purposes for which hoes of varfous kinds, as well as
shovels, are used.
Improved Wagon Jack,

Frank Judson, Des Arc, Ark.—For opomating the jack, a lever is
ralsed as far as it will alow, and a cateh is placed as far out on the
mck of the lever as possible.  The lever Is then pressed downward to
ruiso the center post. A pin i plaoced through the lowest visible hole
above the upper part of the standard for sustalning the welght there-
on, and the operation of mising the centor post Is then repeated until
the wagon or other object to be holsted §s at the required hight.

Cutting Block Holder for Leathor Workers,

Elins P. Newton and Hiranm A. Titus, Gloversville, N, ¥.—This cut-
ting block holder has ndjustable ends provided with pendent exten-
stons nnd connected by scrow rods at top and bottom to provide for
longitudinal adjustment.

Improved Welghlng Scanles,

Heory M. Weaver, Mansfield, O.—~Theso welghing scales may be so
adjustod that the net welght of any article pliced on the platform
may bo dircotly read off at the dial plate. By tho position of the

falth, more than (WO yours ore | %
i not one to he regardod wﬁh favor; bntﬁr é‘?e‘:‘n;m aviished

’mﬁ frum the declsion of the Commissloner of Patents, - |
ing s refssue, At 1L embraces the same nvamlm: ns the orl;tncﬂ ;-cln \ :n-':x"d ‘

the contrary can boshown ouly by u comparison of the papers In the two {
A rolwsned patbut ean anly bo lmpescliod for frand by s bill tn oquity brought |
ale In produc.

for the purpose by the Government,
A combitscion ts legitimate whett all the eletnents codpe
Ing a result, and ary 4 gl (belr several ?Smu.... Are not

wmediate succession. 1t i suf

Wro pees o i, tho

slmulitancously : if performed In §

an Ivention proves sg 10 what -

- .“Tnmot nnwne'm,l perior ks been known hefore, it
X clover machine with two hy not affect the valldity of

eytnders does
putent for & machine for oae oylinder for thrashing and anoiher

: Eave been abandioed after belng expertmentad
umg“ patent for & successfal machine, M""? -:lﬁgf;

18. 8, Fieher, tor com !
L'c Wiitiy and 0-’:::%:. for defendants. )
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Becent American and  Foreign Patents,

% % fmproved Sash Balance,
ewton J. Skages, Talludoga, Ala. ~By suitable construction n oo
" rd
I pressod nud clitnped agninst the mde bar of the sash by tho down-
ward movement of the block into the cavity of plato, Tho blook
l;-“ nlndmto gm !:o mm t:y ‘munnn of u knob, the stem of which
yartionl slot in th le )
e 0 nngle of the plate, and 1y
Improved Muuning Gear ror Wagons,

Willlam H, Blmmans, Memphis, Tenn.~This invention comsists n
oonnoeting tho reach 1o the front running gear by means of o (b
through which the king bolt passos. Tho tube s secured 16 the axle
Indepandently, and thus rolleves the ktng belt of strain

to the pivoted polnts or edgos of swinging bars, so that, by
rising nbove thoe line, it proportionnlly loses ts power ns a counter
welght, und causes a polntor to deseribo oqunl distances, on n dial
Flnu-. when equally inerensod wolghts are placed upon the plat-
orm.

Improved Grate,

Jonathan Moore, Jr., Brooklyn, N. Y., asslgnor to himsolf and Lo-
remzo D, Longhi, same plice~The bottom portion of the gmte is
made (n two parts, one being a door to which the other part fs a
frame. A button on the under side of the frme swing® under the
door wndd holds it up. The grato can be opened for cloaning it out
without the ald of a lever, the button belng readily turned by the fire
hook, shovel, or any instrament. The hinges are protected from the
nshes and cinders.

Improved Horse Detacher,

Anatole Ehret, Telegraph Clty, Cal.—The traces have loops by which
they are hitched to hinged bolts at the ends of the singlotrees. A
#pring catch Is thrown by a spring (n front of the hinged bolt, to hold
the bolt in position for confining the troe, The spring oatohes are
conneotod with sway bam by olinins,  Whon o lover I8 pushed out-
wird, the affect 1s to draw baok tho spring oatolios, which dotaches
the truces from the siogletroos,

Improved Soldoring Muachine,

Willlam D. Brooks, Baltimore, Md.—Ihis Invention relates to thit
olass of soldering machines whioh {njoot n flame upon can Joints, so
s Lo maelt the solder and allow 1t to bo uniformly disominated along
tho seam, whethor It be In soldering the oap, top, or side seam. Tho
Invention cansists in providing, on n burnor ond o gux outlet of tho
compound blawpipe, & continnous slot or aponiog, so that all parts
of the seam muy simultanoously reoeive the stne quantum of bheat

i
|

Improved Gate Hinge,

Stephen G. Peabody, Chmpalgn, Ti,, nsdgnor to hitmself and 1y
D, Chinddon, same plnoo.~This is o hinge for gates, heayy ®
%0 constructed as 1o provont water from entering ubout the ply
and also mlr-olmln:. l: ,‘n;l';xmu-ln Cups aro formed upon the ¢
ends of the parts of the hinge. In one ey colled spring,
which causes the hinge to oloso itself whmp lﬂvbﬁ: = R

Tmproved Apparatus for Making Extraets,

Juling Robort, Gross Solowits, Austein, asignor Ktz
R, Sleg, Now Orloans, La,~This Is an ?t'npmvod o i am
tenotors in a singlo battery, togothor with conducting apg connoeting
pipes and heatord, for muking extmots of jules from by the
process of diffasion, s deserfbed [n the patent granted to the samo
Inventor, October 3, 186, The plants are st cut Into thin sioes
and placed In extrctors, togothor with water, and allowed to
for a short time, when the Juloo s replaced by other Juleos of
strength than the romalning Juleo in the cells of the plants, snd s
until all the juice Is extemoted, The thick julee & drmwn off to
factory, for the subsequont treatmont; while the thin julees
passed through tho heaters for being warmed, to be used for other
diffugions, until made thiok enough to be conducted away. By sultp.
ble prrngoment of plpes and oonnections, the operation Is carried on

continuonsly and In mocossion In nl) the different stages without In.
terference of one with anothor, ) y

Tmproved Guide Whoeol for Oar Trucks,
Nuthan M. Hale, Cloburne, Texns—This invention consists (n p-
porting horizontal wheels that run under the flanges of a contrnl T
roil on springs, tho elasticity of which nllows the wheols to rise and
pass any obstaole without stopping the car or injuring the truck,
Thig allows tho wheold to bo fastened to the cow catcher, and renders
unnecessary the clovation of the maln mils to an oquality with the
central one,

TH1

Improved Double Cultlvator,
James M, Holladay, Twyman's Store, Va—This invention relalrs
to cortaln fmprov in double coltivators. Tt consists fn the v -
culinr construction of devices for adjusting the tongue or polo from
the rear for the purpose of adapting the implement to billddo ou '«
tivation, and also In the peenllar construction and armngement of
the parts of a traction frame, so Jointed and sttached to the carrfago
as to ndmlt of the eultivator proper being lifted from the ground and
suspended about the axle for the purpose of transportation. 1t con-
aiste, further, In the mannor of plvoting the traction frames 5o as 1o
adjust the cultivator lnterally to the (rregularities of the row, and o
deep or shallow cultivation,

Improved Palnt Brush,

Etlenne X. Thiorcolin, Shark River, N, J.—This invention consisis

of a tapering handle with metallio socket, connected by guide strips

or prongs of the same with the top and side part of the outer bristle

binding socket, after the handlo has been carried centrally through
the bristles to strongthen it and make It more dursble.

Machine for Smoothing and Cornering Panels,

Jacob P, Bock und John H, Weaver, Lock Haven, Pa., assignors of
one third thelr right to A, N. Raub, same place.—This isan improved
machine for smoothing and cornering panels, so that the sandpaper-
Ing of tho ralsed part ut one side thereof may be obtained, at the
same time with the broad level portion at the other side, by mechnn-
feal means in place of by hund work, There are vertically rotating
heads, with detachably Inserted pads, covered with sand paper for
smoothing both gldes of the paoel, and adjustable detachable bits for

i
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by a cofled spring.  The tube and rod moves upward through
brush head, and strikes aguinst a stop. This leaves the
the cavity of the tube empty to receive

i
2
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through
caved upper end of ashort tube, through which
passes, and all the parts are carried down together by the
tinued descont of the bandle. By suitable arrangement, when
brush has been removed and another brush head arraoged (n
thimble, n slight pressure with the operator’s foot upon tho end
n bent lever will release the tube, and allow it and the pointed
to be forced up through the brush hoad by the welghts,

Improved Knob Spindle Fastener,

Eugenoe F. Lincoln, Boston, Mass, assignor to himself und John €.
Hancook, same plnce.~This Invention consists of a littlo alide boit
inside of the rose plate, to lock the knob spindle by sliding Into

L
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forward. Thore 15 also a spring for throwing !
15 pulled out of the slot to release the slide bolt. The object I8 fo
provide a simple insddo lock for fstoning the door of water and
other olosots, sleoping rooms, oto., tetporarily, without having to
change the key from ohe side of the door to the other,

Improved Seedlings Puller,
John & Swaney, Marengo, fown.—As the machine is dmwn for-
ward, the Jaws aro opened to allow the plants to pass between thom,
and to grasp the sald plants and dmw thelr roots from the ground,
As tho Jaws are agaln openod by the opener, the plants will drop
a concavity formed in the frame, whence they are taken by an
tendant and bound. As the plants pass up atthe rear side

of the plants befare they are dropped into the recelver.
Improved Machine for Rubbing Ol Cloths,
Charles Rommel and Willinm H, Crane, Elizabeth, N, J,, nssignors
to thumselves and Wisner H. Townsend.—This fovention consats of
n reciprocating rubbar, to which simultaneous revolving motion s
imparted by 1ts conneotion with n shnft with cranks armuoged (n op-
posito dirootion.  Tho rubber frame supports tho pumicesto
blocks on n allding (nterlor feamo, which 8 hung b‘mna
handle, to bo readily ralsed with the pumicestones, for J
tho cloth below tho same,

Tmproved Car Axle Hox Support.
Charles Blllmeyer, York, Pa/This Invention relates to |
of trucks which are intonded for tareow gage ronds, and whi
let down, as respects the axle boxes and the load, w0 as

and its due proportion of solder, n porfoct and relfable Soint balng
thus always formed

. - .
mwamm.u-mmmmum
averturming the tars. :



—

s Keientific

Aumerican,

- Business and Pevsonal, R o v e e s ik

The Charge for Tnsertion wnder this hend &s $1 o Line. | Mach'y Co., Mattho Orfek, Mich,, Box 227,

—— : Rings of & Saperior Quallty—-Whitins. |
 Agric ‘mmw, ville Spluulng :n-:-‘::o: nm--rnm. w'::

~ Pertiitze s % Water 81, N, Y,  sample and price Ust,

‘Wanted to Manufacture, oa Royal
ma.:t Tron, Address lenjemin m?&‘-mm!: !
“Ma o ot itk i
ﬁmmm bl og wuqnmu."

P S WVERSNE TP 2y PONDENTS 7
H. K. will ind a recipo for coment for

For Power Hamtiors or Bolt Hoadors, the bost, | grindstones on
P, vol, SL—-J. H. B, will il a
5. C. Formith & Co., Manchester. N. 1. recipe for hard comont on p. % vol. 19, and n de-

Foot Iathes. Wi, K. Lowls, Cloveland, OBO. | seription of porcelaln on p. 8 vol, %.—F. W, D.

Address W. H. Rishol, Danville, Pa., Agont for = will find an explanation of the shirt polish mystory
the Sale of Patents, on p. 20, vol, fL—F, H. M. will find n roclpe for o

Foot Lathe, now, Batawin's make. Wil be sold | sitver plating solution on p. 28, vol. d1—J. ¥, will |
eheap, Address Dy L Stephons, Riverton, Conn, Ao that o prooess of tompeelog mill ploks s e

Wantod the addeoss of makom of the shinglo mn-

after the mixture got cold and hard,that 1 oould not |
getltout aof the mold; 1t adhered to the wood.
Ploaso to toll mo how to construct a mold so that
the substance will readily come out whet oold and

not adhere 1o the moll, A, Try conting the mold
with parafia,

(11) M. I P, pays: We use in our kerosens
lnmps n powder which provents broaking of ohime
noys. It lssald to destroy the naphtha. Can you
inform mo of any Ingrodionts that will answer the |
abave purpose? A, You do not state the mode of
applying the powder In question.  If you will sond
s nsamplo of tho powder and a desoription of the
mede of application, we will endeavor to answor
your question,

Is thore n comont for mending cmoks In fron
pots? AL Try glycorin and Htharge,

(12) K, ¢ H, nnks: What ingredient in sonp

ehine wiloh cuts with a thin knifo, welghtod to prevont
bending. ¥, L. Johns, Caleatta, Clay Co,, Ind.

* Second hand Horlzontal Engine, 23 In. x 00, for
Sale.  Apply to Watts, Campbel)l & Co,, Newark, N, J.

tailed on p. X8, vol, $L-Ge L O will find divoos | bt thit, whon ooming in contact with the eyes or
tions for monnting eliromos on p, 61, vol, 81, HL L an abroslon of o slkdn, onoses it to smart? A, The
. will dnd directions for presorving fron from vast | alkall it containg, 2 Can there be manufnetured
on p. 2, vol, 81; for palnting brick walls on v | an eective articlo of sonp tha twill not enuse suol

S, vol LW, I, M. can olean ohamols skins by |

Bvery métal worker should have a Universal | 0 ;
Jland Pisner. For Catalogue. J. K. Sul y : procoss dotalled on g, 91, vol. 3L-W, 0, K, will
SUERRY Mg find a desoription of the cultivation of the oastor |

tarer, @ Duanes Stroot, Xow York, ‘.
John W. Hill, Mochanical Engineer, Dayton, Olio, | 20 O P 55, vol. 1. ‘
Drawiaga, opinfons, and advice. (1) . 8. 8. mays: | contond that if two |

Price only throo dollars—The Tom Thumb Bloo- | casks wee put on an equal Tovol, nod a one Inok plpe |
tric Telegmpli, A dompact working Tologrph Appartus, | {g fastoned nivtight in the head of one ond, aml‘nllz i
Tor sondlng Iomaied, making magnoth, the eleotrlo Iehty | (1l pipe stinllarly In the other, cach pipe belng |
mm::m- 'M;""“'m“"" vy “-"n:' PUEIR | 5 feet high nnd flled with water, tho pressure will
wﬂl “| mmcn;tmmmdﬁmnmm; | boas much In ono disk ns the othor, Is this so?
ofprice. P. C. Beach & Co., %) Brosdway, New York, ;A. The prossure on oqual and similar arcas (o the

Cast fron Staks, Wash Stands, Drain Pipe, and | 0 8% will be the same.

Sewer traps. Sond for Price Lisc. Hafley, Parrell & Co.. |  (2)J.C.asks: Can you tell what to pat on al |
m&- L= m‘bnmlmmmlomuwvemeﬂmnbml witer |

M, mmv Paint Deyer mm“lg:;.h oolors can retmadn on the surfaco? A, Try gentle |

oolar, quality, and price, Sond fur descriptive olrealar to steaming.
) A. W, Pratt & Co,, 8 Fulton ftreet, Now York, (3) G. V. says: lintend to pump water for
3 Rue's “Little Giant" Injectors, Cheapest and | irrigation. T have to carry the water 60 foot in an
Dest Boller Foader fn the market, W, L. Chase & Co., open tank or trough, the amount of water lobo[
¥, 35, 97 Liberty Street, New York. pumped being 1,00 gallons por minute. 1 can af- |

For www%u-uun Deams, ete., see 8dver- | ford to give it a fall of 3 inches in the whole. What |
e tross Unlan Tnom Milie. PUISVGTER. P2.. 197 | should be the dimensions of the trunk 7 A. Giv |

the trunk from 134 to 2 times the oross section of

m&:'m “u::e“?‘*mm mf?:ﬂ' the dischargo pipo of the pump. 2 Would pino

'!‘ For particilars, address Providence Stoam and Gan lumber 1 inch thick bo heavy enough? A, Yes,
Pipe Co,, Providence, K. I. (4) D.J. T, asks: 1. What porcentage of
Hotehkiss Alr Spring Forge Hammer, bost in the | boiler pressure (8 the mean efootiyve pressuro on
market, Prices low. D, Frisble & Co,, Naw Iaven, Ct. | piston [n an ordinary slide valve engine with throt~
For Solld Wheels and Machinery, send to | tle valve wide opon? A. From 75 to 80 per
the Unlon Stone Co., Boatou, Mass,, for clreular, cent. 2 I have been running for elghtoon
'&ﬂh.hhs‘(:'lﬂ W—'l“'dw N!!:?’Vghl:g 'l:::ﬁ months an engine with 10x16 inches oylinder, and T
Scale Stesm Boller, meks notice that some of the bolts that hold the fuce
the "‘*r: Tound satisfactory. George W, Lord, Phile- | yice o stoam ohest, also to oylinder head and pis-
m.. o ton head cap, are being out away asif by aeid;
nﬁf """r 0’%? le:"_’mﬁ gnltnnhml Fire | some of them ure reduced to about ono half their
A A t Rohi original slze.  The part affected {s that which poasses

m@mm,&ﬂﬁfm&:xi’#“d through the steam ehest plate, the piston head cap,

: 3 and the eylinder head. Tt 8 not rust, for the pacts
i Fatent Cutos. T D Btotuon, | 1 ve bean kept perfoctly well lubricated. “Tan you

For the bost Portabie’ world. nddress | (el me the cause and # remedy? A, Probably
mmmmmw New York. cansed by water carried over with the steam, o

Ww Druinage, or Lrrign- which case the use of dry steam will be s provent-
#ale or rent. Sce advertisement, An. |ive.
* Patent, .

for

:- Inelde page How can I mako n first class Babbitt metal? A
. _All Fruit-can Tools, Fermucute, Bridgeton, N.J. | You will have to experiment 1o got the metal |

H; ;Prnnd):ahmm&mmh"'”"m"
. Lathes Machinery for Folishing and Bufing | (5) E. P, asks: What process is used in
Metuls. E. w'm“;"‘sm’iz“:&"’ i casting stecl or iron into {ngots, %o s to prevent |
Iron Frame Band Saws, cheal an blow holes on the outer surface? The process 1
Addrem S, C, Formaith & Co., Manchester, X, I, bave used is casting through a sprue into bottom
Trown's Coalyard Quarry and Contructor’s Appa- of mold, causing metal to flow upward. This pro- |
Fatas for holsting and conveying materials by tron cable. | ooy (s ot sutisfictory, and T wish to know how it |
can be remedied. A, Make your mold with a loug |

W. D. Andrews & Hro., 14 Water 5t,, New York,
l”"“,{"‘“‘.‘“!ﬂ.m‘"w neck, (nto which the alr may riss and leave the |
- e blowholes In the top part of the casting, which ls'

Send forcircular. W. L,
o 90 & 71 BL., N
Chase & Co., % & 77 Liberty ew York. 40 be ot off.
(0) J. A, T. asks: I desire to construct n

m and Ollcans, Draper, Hopedale, M.,

For Surface Planors, small size, and for Dox
Gorner Grooving Machines, send to A. Davis, Lowell, | refloctor telescope, 1. Can ground spoouli bo pro-
Maxs, cured in this country, 444 or 644 inches In dinmetor?

N > “8olon " A. Yes. 2 What would be the probable cost of n |

A llz?mm W lh?:lc r?z?&,g"&mﬁxﬂ 4 or 0% Ineh spoculum? A. For sllvered glam
Mi#tle buttons on the dowks of the inanagery, siguals are sent | mirrors, parabolized, $10 for each square declmeter
to persons 1o the various departments of the establisli- | (4 inches) of surfuce. The foous s six times the
ineut. Cheap and effective, Splendid for shops, ofices, | diameter, and the highest power equals twico the
dwellings. Works for any distance. Price 89, with £00d | b6 ture expressed in millimotors (0fty per nch). |
Dattery, F. C, Beach & Co., %3 Broadway, Now York, | " o1 you give me a full explanation of the |

Slakors. - Send for freo lllustrated Catalogue construction of small sized reflectors? A. The |

. For bost Prewsos, Dios, and Frult Can Tools, BUSS | pogijgh have devoted much talent and money to
‘W' ooF, of Plymouth sod Jey, Brookiyn, N. Y. the construotion of reflectors without adequate |
Mg&m&%ﬁm N‘,‘:"&‘m?" l?b:rh:mlg:: rosults. he dlagonal plane of the Newtonlan ob-
MW work than tho ordinary method, ',,;. struots tho bost part of tho mirror, and Its sup-
Olreulars, address P, & F. Corhin, Now Britafn, Conn, ports add diffeaotion wings to the Imuage of o star. |

" Cut-off Eagl - | Seill the silvered mireor costs but ono ifth, and its |

The | ondloy ne -~ The ¢ v . taftl h tio |

1 Coespeat, Bent, and Mow Feanomieal steam- power In the {;";‘;‘;‘:;::“"3..“'" i e ot

United States, Send fur otrenlar, W. L, Chase & (o, | :

95 and 7 Liberty 81, Now York. 9 (7) €, asks: Doos a fence over a hill eoatain
Peok's Patent Drop Pross.  For clroulars, nddros | xnetly ss many plokets as a fonce on level ground,

Milo, Peek & Co,, Now Haven, Coun, | botwoon the samo points, the plekets bolng  the

m M ..nd Goar “';m {?J m“"* List | syme distance npartr A, Yos,

Mroe, Goodaaw & Wightmwn, 2 Coruhtil, ot , Mass,

8 aat St Gavre Coss Coco- (%) M, naks: What do opticians mean by

Noles tmmersion lensos ¥ AL An Immersion lens Is i i
only nerd all

makers who ..:::,..u:'.:f' -l:‘:::“'h“ .'?-,,. | ervscople objective which has Its front and back
““ll New York, Send for catalogue. combinations so adjustod that o Al of water,
] : - Machines -Stinjhe, Jolning the front surfisce wod the thin glas cover

weunomioal and Anmble, giviag universal satte | Of the oljoct, completes the correction fur spheris

’,__ of this

| madderin a bag of fine and strong calico, lange

| shoahd welgh 5§ ai ox

pain? A, No,

Which wonld bo the most servicoablo application
for ondinary New Jersoy yellow plno wuu.lwt!
boarding, me, whitowash, or coal tar, o nd which |
would be the coolest In hov weather? AL Tho |
whitowasl,

(13) 8. LT, asks: What is the mode of |
etching engmvings, ete, on glas? A, Seo our!
answer to P. M., No. 4, p. 2%, vol. 3l Tho|
printing Ink protects the glass with which ft iy in |
contact from the corroding action of the ncld. Mr, |
Napier, the patontes, prefers to have the glas |
ground lod or ¥ 4 hoeforehand, wheo |
the objoots stand out In relief. If the veneor or
cname! is colored, of course the pleture remains
colored, while the body of the ginss s white. This
ulso answors J. G. (3,

(L) J. H. asks: How much more power, if
any, will be required to tarn a wheel one foot In
diameter four times around than to turn a wheel {
feet in diameter once round in the same time? A,
Multiply the reslstance by the distance through
which it §« overcome In each case, which will give
you measures of the power exerted In turning the
two wheols,

(15) J. C, D, says: I wish to rin my sewing
machine by water power, and propose tho follow-
ing plan: A water wheel 15 inches (n diametor, n-
closed in n watertight mse, to bo adjusted under
the table of the machine, with n tank, resting 2
feet above the toor and 30 feet on u horfzontal
line. The tank to hold about 20 gallons, with o
pipe loading to the wheel 14 inches In dlameter.
The jet from this plpe to be 14 inch In diameter,
and striko the water wheel at about 4° below
the line of the shaft; o dischargo pipe to bo adjust-
ed at the bottom of tho wheel oase. WI thiy run
the muchine for ordinnry domestio sewing? A
This plan will doubtless answer well,

(16) W. H. G. ssk«: If a loaded shipatioat,
were elovated one half the number of feet which
it draws, would It capeize? A, Generally It would;
but the load might be o disposed that the ship
would remain upright.

(I7) A. M. asks: By what process are rais-
ins manufactured? Can the gmpes grown in this
part of the world be used for this purpose? B.Tho |
grapes are dried, elther in the sun or in ovens. We
donot think it likely that ralsins made frowm the

pyritos (sulphide of coppory, This solution bs coms-
monly callod blue vitriol. 2. If the residue s the
ocopper precipitated from the water, what becomes
of thelron? A, The lron takes the place of the
copper fo solution. 3. What s the proper name of
the water after the copper s taken out? A. The
solution of sulphate of fron is called groen vitriol.

In certaln purts of the country addscent (o the
mines, there provatis among the cattie n diseass
which the natives call milk sicknew; they say the
cattie never have it uniess they have bheen feoding
In dark caves or plaoes in the mountalng where the
stin soldom shines, To what §s it sttributable? A,
Probably to some polsonous substance contalned in
the water, which could be determined by an analy-

sle.

(21) W, S, B, anks: 1. How sclence ever glven
adectlen unswor na 1o the causo of the Gulf Btream?
AL It s due to the flow of the hented wators of
tho torrid zone townrds the poles, the direetion of
the flow belog Influenced by the earth’s rotation
and the forms of the continents. % How swiftly
does It low, and how wide f= §its current? A, Tho

| maxtmumn velocity of the Guif Streamn Is five wiles

an bour, and the average less than one and o half,

(22) J. W_asks: 1. Does lead contain snl-
phurio vapors and oxygen vapors? A. No. 2 When
lead melts, doos it expand and fores the yapors off 7

{'A. No. 5. When the lead &5 conling, docs it re-

absorl thoso vapors from the air? A, No.

L I» there such a thing as malleable glass? A,
No. 2, Fluochydrie acid convdes glass. Is the
glass converted loto a vapor or into silicle acid? A,
It attacks the silicic actd in the piass, combining
with it to form hydrofluo-silicic ackd. 3. Can the
wlass o obtained by evaporating the flaorbydric
acid? A, No,

Doy fum and magnesium combine togothes
A. No.

If four grains of arsenioand two grains of potas
slum were combined together, wonld the combion-
tion begreen? A, No.

(I P. E. V., of Paris, France, nsks: 1, Will
you please glve more precise details for preparing
the watorproof paper described on p, 146, vol. 312 |
have tried the process, but fafled. A, A conoen-
trated solution of borax in warm water should be
made, to which is added the shellae In o fine pow-
der. The paper, after saturation In the solution,
may bo pressed betwoen rubber rollers and dyfed,
2. What Is nqueous solution of shellae in borux ¥
A. Shellao I3 tho purified resin which exudes from
tho brunches of severnl trees in tropical climates,
and in particular from the ficus indica, Seus roliglons,
and riamnus fujulyy, 1t §s 2oluble in an aqueous o
lution of borax, by which it may be distingulshed
from most common resins,

(24) . B. F. asks: What i= the thickness
of the earth's outer crust? A Nothing is deflnitely
known as to this. Some philosopbiers fix ® miles
as the thicknes of the earth’s crust, and others im-
agine ¢ to be 125,

Should erearma be allowed to sour before churn-
ing? A. No.

L Is silver better than bruss or German silver for
acormet? A There Is some difference of opdnion
on this subject, but the geoeral belief is that there
is no particular advantage in employing silver. 2
What is German silver composed of * A, Copper,
zine, and nickel.

Is gold the heaviest metal? A, No.

Is the contennial tower progressing? A You
should apply to the projectors for information.

¥ would pare very favora-
bly with those that are imported.  We cannot refor |
you to any work espocially devoted to this sutiject. |

(18) J. N. &S, say: We want to drive a|

shaft ut o right anglo to our line shaft, and wish to |
know if wo can do it with friction pulleys. The
speed of Une shaft s 300 per minute, Of what ma-
terinl and how should the pulleys be constructed ?
A. You can do it with friction pulleys, made of
cnst lron, (f you have sufiicient surfuce.

(19) M. F. D. asks: 1. How shall | make o
dry rose madder suitable for painting on wax for
flowers? A, Incloso 2 oxs. troy of the finest Dutch

enough to hold three or four times as much. Put
it into u marble or porcolain mortar, nud pour on to
fta pint of clear soft cold water, Press tho bay in
every direction, and pound and rub (t about with
the pestlo, s much us can be done without tearing
ity and when tho water Is loaded with color pouy It

Wehave heard nothing of of it, late.

(23) C. E. . asks: What is the rule for
finding the meun of the thermometer when part of
the observation are above and & part delow zero?
AL Add all the nogutive readings together, and sub-
tract the sum from the sum of the positive road-
fogs. Divide the difference by the whole number
of rendings,

26) S, K, U, asks: What is oxygenized oil,

| used for testing olive oll? A, Several oils bavo the

property of absorbing oxygen under certaln condi-
tions, among whiob s bolled Hnseed ofl. This lntter
may be possibly tho oll In question: but oo wmen
tion can be found, In sclentific works, of any oll
specifically numed oxygenizsed.

(31 R, S. asks: What is the gasor smell
proceeding from newly baked bread 7 My dwelling
{8 connected with o bake house, and the smell from
1t large quantity s pencetratiog, and very disagroo-
able. Tsitunhealthy ? A, The smell is duo to the

off. Repeat tho procoss until the water comes off
but slightly tinged, for which about b pints will be
sulfiolent. Heat all thoe lquor in an corthen vessel |
till It is near bolllng, and then pour it into o kirge |
basin, Into which place 1 oz of pulverised alum ; |
stir the mixture for a short time, and whilo stirring

pour in geatly about 134 ozs. of a stumted solution

of suboarbonato of potash ; let It stand U cold, to

pottlo 3 pour off the clear yellow Hguor, wid to the

procipitate o quart of boiling water, stircing ie well; |
and when cold soparate by titmtion the lake, which
Frosh madder root bs supe-
rlor to the dry. 2. How shall I make eadmium yel-
Jow for the same purpose? A, Cadinfum yellow
gmiphide of cadmim) §s a compound of salphur
and ondium,. 1t s obtained by peecipitation from
asalt of eadmivm by a current of salphuretted hy-

Diekinson, 64 Nassau 56, Now York.
Portable Bagines, 24 hand, perfeot ardor,
B g BLA00; IR D, ., B,00, Address 8
Co., Manohuster, X. 1.
Eagines, now and rebulit 24 hand, o
Juen, Iwinps, and Machinist’s Tools,
45 Corthandt ¥t,, New York,
& Monitor stitobhed.
Cherry 8¢, Mitladel-

Iy —1st closs: new

prfeos,  Plalo and Oat o

§ Holatng Kugloes; the colebir:

| Bollers of all kinds; Climax
Ml o the market

oul aboroation, which corrootion depends ina dry
oljoctive upon the thicknoss of the front lens. Ob-
Joctives of 100 lnch and shorter foous wro made to

| work cither dey or with lmmersion by @ sorow ool
lar adjostmont,

(M) Z T, K, asks: What is the horse power
| of an undorshiot or curront water whiel ¥ fout in
| dlwmoter, of 15 foot face and 3 feot doop, ranning
{n & current which moves 4 miles an hour? A,
Multiply 0884 times the square of the velooity of
tho water fn foot por second, and divide hy 55420,
Ax to your othor guory, soo wrticle on felotion of
wWator I plpes, p, 44, val, 20,

(10) 1 O W ownys: [ melted L Ih. vesin and
11b. pitoh together, in an fron vossol ; thon, whilo
bot, I poured the contents of the veseol into u
wooden mold, in the shape of o brick. But I found.

:

drogen gas, or by an alkaline carbonate

(20) J. N. P, saya: The copper mines in tho |
orountaing of Bast Tennessee are socond fo very |
fow In the country. | recontly observed a precipita- |
ting provess which interested we very much.  Two |
shafis have boen sink to a dopth of Aty or sixty |
foot. and & stroam of so-oalled “ copper water ™ bing l
boon ftruck.  Pumps are lnserted, and this water s i
pumped futo w vory long trough, runniog nearly |
lovel. Into this trough s put a lot of old scrap fron,
Eyery twonty or thirty foet along tho trough are
pits, about two feot desp, Into which tho precipls
tatod coppar I nwopt. 1o i then shaveled out and
Ia ready for tho relinoey. L OF what does this
water conslet?  What is the proper name of 1LF A,
A solution of sulpbiate of copper In wuter, and
probably proceeds from the oxidation of copper

escapo of the gusos and volatile compounds geners

[ ated from tho breadstulf during the process of for-

mentation, and expelled by the beat. Weo know of
no case where it has proved unwholesome to »
marked degree.

How can [ dotenuine whethor water is podsoned
by passing throngh Joad pipe? A Render tho wa.
tor nckl with dilute of) of vitrdol, and sdd sulphar.
ctted hydrogen to (L A bilsok cofomtion tndicates
tho presence of ol

When plaster of Purts his been used to fasten the

| parts of @ lamp togethenwhat will saften it o thai

the parts cun be sepamted & A Dilate muriatio ackl,

{26) N. E L, says, in reply to Y. M., who
has trouble in moking witer with bis pump at 20
revolutions: T am using & small engtoe, and | wes
tobd 1 comdd not sick water from a well about 3
foet doop with 3§ tnoh pipe. | put in the pipe ; and
near the pump in the suction pdpe, I put o T Joint
with about 1 foot of M plpe, with the end sob
dered up. This serves és a water or alr chuber.
I have 00 trouble In rusniog A0 revolutions per
minte, J. M. ahotuld put inan ale chasber about

| five times the cnpacity of b pup, AT Jolnt wnl
chataber, with

a ploce of pipe may 4o, b “an ale :
the water dmwn from the bottom and mmlr
pipe ooaning in o few Inches above, so that, while it
Ix premplng, 16 will not provent & steady fow af wi.
ter futo the cluumber, will be better. Tho pump
now his 1o start the witee (0 the whole longth of
tho supply plpe; and (o faoty the pump will foc o
e i A
OvOrReomE, an Ly
water from the pump 10 the ale chamber to start,

BN e o |
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N0 | Wateh hnlum, K. Clmpin,
Wateh barrel, K, Chapin .
Wateh guard sttachiment,
Wateh plate, B, Ctwpin, ...
Water closet apparatan, A, MoO|

Scientific Amevican,

the air ohamber 0 8 nare R0 T L TOGME, o ovusesnnnrninnnnsinrsniiienine 157,23 | Labrieating mmmum'l. W, €, TINON, , covvvvinnns
not be able to rn At | Bee bive, I, O, Peterson, >  eeiriens 07000 | Lubricating oup, J. E. Lonergan,

that, T think the sup- | Beer faticot ventflator, IT. Growlll,. o o 107,172 | Lubrteatar, spindie, Btwts & Righy... ..

hope J. M, will tell | Boer with n-.vh-mlnz.d G Krmwdy coees BTN | MUIW, conductor for rolling, J. Goarfng (r)

X tohell., ST veesvncers IR | Noxele, exhaust, G, Sewoll, . 5 aqishs veves
BRoIeR. A, Your ::::r::lm‘r:h;:n:. :"lm uoy ceere MNT008 | Nozzie for steam cylinders, a. )‘n-nnll ....... voveod IR0 | Wator whoel, M, K, Washibum, .
ot e U SR R e N U bt | Tacking af comenser tabo, oto,,W. A, Lighthall,. 157,007 | Water whiee), turbine, O, Hosly.....
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you seom to eomslder (t. Kl no ono Notler water ofrontntor, N WIard, oo, L I0T.050 | Paper pulp, filing Aber i, 11 Doemiing. .. IBT 0 | Window Blind, screen, J, I, Olayk, Jr

such o Al ehnmbor Wik Inve onuse 1y e saehine, Martin & Lyto, .,

.... 157,200 | Papor with emery, ete., contlng, 1., Bawards, . 157,004 Window enntng, W, J, Rop
Relok mold, J. Tresdway....

7,807 | Pawland mtehot, J, Corbett (.. 6,000 | Wreneh, 1L D, Rouse ...

Y o e, O, YIROr. oo .' y |n S| Pog cutter, A, Whiteemaore, ., AT 8 | Wrenoh ratehet, J. Bowers,
Te ) 1, L. F. says, in roply o F. B M, & ::::‘:Il:: ';\..";‘h'mn-u:.r‘f .................. P ln;,'m I‘:‘: l-mllm-m'llunu- U, M. 1oy « A6, M7 e e |
4 “. query ll to sosquioxide of mungmnose s Tho [yt os 60 T N Ky, oo 157,180 | Phflosophiteal estimator, ¥, M. Htaptr .. . 107, APPLICATIONS FOR mm
of mangunose I8 found in 168 anhy= | ning machine, J. Plokering. ... ....... 167,101 | Planoforte metal frame, J. E. Atwood o IOTANT L 0 sltentions hiave heen duly l6d and are ‘nuw
drous state as braunite, and o an bydomted sate a8 |y e o 0o Wells. TR RS 157,140 | Pipe, water, J. A. Calantarfents, MWW por the extenalon of the following letters patens. .
mangunite. Tt may bo obtuined by passing chlorne | yeie patehed, ¥, 0, Scholee.. ..., .... + 197,27 | Piane, beneli, Dunean & TaIboL........ ::;":; Ings upon the respective applications are sppointed for
through mangunous carbonnte, placed In watermand | gy sud taneot, clostog, Darotr «f al soreears 107,008 | Plane buodle, F. Goodoow........ conerneninaenn W00 0L vn Nerelnaftor mentioned s
aftorwards applying diluted nirelo Ackd 1O FOMOYe | jutier salilng scales, A. A, BKISNer. L., 187,280 | Planter, corn, 8. WHBBE o ::;:: 01,00, —Frrey Maowine. <O, 1L, Denlson. Feb, 3.
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and is regandod 08 o totrad, althowgh 16 forms vt | Car, sarely, 1L 10 Myer........... S «on AT, | Pottery .,,.mu"nunrh- el " T A=
0 A . : v Pross, H. K. Buarnolte cooiiiivisivins
one chlordde, (n which It s blvalent,  Nickol ohlors | Carrlage top support, 2. C. Brown..., LA L ' une AN v
e (N1 1) may bo propared by dissolving the ox- | Chatr, sdjustable reclining, AvRERD. . .ooveiin... y87,081 | I'roms, cotton, W. Koehl.... EXTENSIONS GRANTED.

WO, ~Fine Esoare,<E, B, Larehor,
0,651, ~Hanvenren,—8, W, Tylor,

L 187,104 | Prows, cotton, J, C, Btokes, .,

0 Chopper, meat, Edwards & Morlan .
1o on carbonato of niekel in hydrochiorio aclil, By | Chor 0 1S SN | o ooton. W. 1. W sl

A simplo process, the niokel carbonate may bo pro- | CHoper, meat, A, Nitinger, Jr......
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On Suet Butter. iy J. Lo Door, sash, L. W, Tatum, .... . 153,05 | Sash dovetalling machine, Pennell & Zimmer...... WM | 1 en  wicnow SCREEY.—G. Shatswell, W ™
‘ On o Now Projectile. Iy W. L. A Doors, rall for sliding, J, D. Skeer. . 157,25 | Sash fastener, W. C. Alden........... “ 7,811~ INKATAND CovER ~H. €. Wileox, W "‘""“, sden, Ct

vo 6,147 | Saw mill dog, G, W. Baker.. L 155,16 AT, —MONUMEST, — Borgner, Lebanon,

. 157,142 | Saw mill dog, J. A. Fordon... 108 z.n —:m.\me -1::.: o.mnaa.wml:t.;..n.c
157,101 | Saw mill dog, L. P. Glibert. oo WIT | 2i60t0 7,876, ~CARPETS.—F. W, Green, Omnge, X, J,

167,099 | SBaw mill dog, N. Hunt....... oo 83002 | 7 45 10 7, 884.—CanrETs.—H . Horan, East Orange, N. J.

157,188 | Saw tooth swage, A. G. Ronse. covnnene WL | 7 ges _ panLor HEATER.—A. T, Jones, Stamford, Conn.

167,061 | Seaffold elanp, W. Smith., woe 107,280 | 7 096 _Hor CroseT RANGE.—A. T. Jones, Stamford, Ct.

A Draw frame stop, D, W, Hayden (r)
Also enquiries and answers from tho following : TR ST LoD A A WO s

3.6, 6~8. W.R—E. W, H.—. A, F.—X, Y. Z.— | Dv Y
4 e " ng machine, R, R, Osgood......
2 "‘. o Sl P Do D=F. R D= | 1301 tor drtiling metal, band, D, D, Mackay.
e bh Dl roek, C, 8, Pattison ...

HINTS TO m‘,"ﬁmmsm{xm_ Elevator, 11, 11, Biske,.,.

|
|
|

ways be given.

Enquiries relating to patents, or to tho patenta- Feathor renovator, J. C, West....
Vility of inventions, L'dgl:me;zs cte, mm‘m bo Fence, portable, J. M. Overpeck

Elevator, hucket, H, Port,...

Correspondents whose Inquivios fall to appoar | Elevator, hydmulle, A, Grany
should repeat them. If not then published, they | Engine crank, W, M. BOgEN «eveenenine
may conclude that, for good reasons, tho Bditor de- | Eovelope, A, €. Fleteber .........

ciines them. The address of the writer shonld al- [ Explosive compaund, €, W, Volney.
Faueet, tool for finlshing, I, Softe..

157,185 | Serew driver, I. Allard......
167,126 | Screw driver, W, F. Patterson........
157,147 | Sceder, plaster sower, and harrow, L. Dague,
167,167 Secdlngmehlne. A.C. Enm
157,148 y ore, C fleld & H
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157,255 | Sewing machine ruffler, L. Schaltz. .. ...oveveie., 157,228
157,214 | Sewing machine table, E. . Adams, .
Fonee, wire, J, F, GIdden, ,ceves .. v 157,121 | Sheep shearing devices, E. Chaquetta. .. ... 157,156, 157,157

published here.  All such questions, when initials
only are given, are thrown Into the waste basket, o4 ;:::?De.-l B. De Boucherville .. 157,060 | Shutter and window fastener, J. C, Ryckman,

« 15,07 | Sleve, metallic, C. B. Porter

oo WLOST | 7 a7 —CanpET.—L, G. Malkin, New Y E
i e < n, ork efty

7,888, —\WniTrsa Parer.—C. D. Myers et al. N, Y. ¢lty.
789, —Canrrr.—H. Nordmann, New York elty,
7,890 & 7,81 —BrTToNs, —H.E. Bostwlek, New Milford, Ct,
7,892 to 7,901, —EMBROIDERY ., —E. Crisand, New Haven,Ct.
7,008, —Fork HANDLE.—C. Osborne,N. Attleborough, Ms.
7,908, —STATUETTE.—T. J. Palrpoint, Providence, R. 1.
7,904 —O1LoLome.—C. T. & V. E. Meyer, Bergen, N. J.
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it would fill half of our paper to print them all | gy, extingutslier, Mm nounﬂ.. um. 3y
but we generaily take pleasure in answering bretly | Pood, preserving, D, Snedeker............ ...
Uy mal, Iif the wrifer's address s givén. Fork, hook, shovel, and hoe, G. H. Perkins.
Hundreds of enquiries analogous to the following
arv sent: “Who ercots wire tmmways? Who
buys broken window glass? Who builds en-
! ¥ines und boflers for small bLoats? Whero can
} spoctroscog io apparatus be bought? Who sells
]
]
i

155,177 | Sleeve adjuster, A. Perego.......ccouniee
157,103 | Snow plow, hand, C. A. and G. B, Parker..
Soap frame, J. HUEKeNer. N .viinrrene
Soda water cooler, M, S, Andrews........
Spittoon lifter and holder, N. K. Ellaworth,
Stove, base hesting, V, Vermilye......... . 120
Stove, heating, J. W.EIHot. ....oooviiniinnin
Stove, reservolr cooking, J. F. Quimby (r)...
Stoves, oven door for cooking, E. W. Harvey..... 157,124
Street sweeping machine, R, A, Smith (v)....

157,051 | Stripping, peeling, and splitting, 8. Kub,
157,268 | Syriteh, J. A. DUEEM. «.evvvvrennnssnnss
157,%8 | Tuble for undertakers, C. B, Simmony..
157,127 | Thimble skelns, setting, E. ¥. Edwards
157,288 | Tinner's machine clamp, W. H. Burnett,
157,07 | Tobaceo cutter, S. Rodgers ...
157,216 | Toy, G. W.HAWK ...ceuvnes

.. 157,218 | 2,052 —CuEwixGe Tomacoo,—Allsn of al., Clnetonall, 0.

photographic chemicals that can be relied on for

quick work ¥ Allsuch personal enquiries are print- Y a? 3

ed, as will be observed, in the column of * Bu- | parces svactimens. . B Foams.
siness and Personal,” which isspecially set apart for Hamness saddle, F. W. Maldels. .
that purpose, subject to the charge mentioned at | garvester, A. Gruy... ........
the head of that column.  Almost any desired In- | Harvester cutter, G. Sweet.............
formation can in this way be expeditiously ob- | Harvester knives, grinding, E. W. Phelpy..
tained. Harvester rake, Peckenpaogh & Miller. .

2,00, —Corsxt, —Ottenhetmer & Co., New York clty.
2,060, —Soar.—Reed & Co., Pittsburgh, Pa,

2,000 to 2088 —SaLr.—Union Paclfic Salt Co.,S.F'clsco,Cal.
2,089, —Tonacco.—Frishmuth & Co., Philadelptia, Pa.
2,00, —PrLe RexEny.—C. Mayne, New York city. s
2,001, —Mreprorse.—Dr.J. Simms & Son, Wilmington, Del

] ——————————— | el shave, M. A. Tyler.. 157,110 | Toy pistol omlinson

i g y 8. T ) 2,08.—5rG AR, ¥7C.—~DeCastro & Donner Co, N, Y, city.
Y OFF Y Hemp brake, T. JODES.....euveuenrasees 197,006 T 3 L uam , WO 5 vatke X
& § ICIAL.] el 3 o Toy pistol, J.T. Trowbridge WD s (02,097 — W oOLES GoODA—~W.

- ‘ash Mills,La
- 157,084 | Trace fastener, R. Whiting ... R LA X.W_Burchell, Washington
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‘ INDEX OF INVEN Indexing wheel, H. H. Edwards .. 157,163 | Umbrells and 1, W. M. H 153,00 . B
{ s TIONS Indiestor, low water, B. B. Carpenter. . 157,118 | Valve, globe, J. ATTAGE .ereinveeeriasres .« 157,002 SCHEDULE OF PATENT FEES. <
1 Ironiog board, A. H. Swaln............ 157,22 | Valve, globe, J. Broaghton.. .. 137,117 | On each Caveat S10 =/
H Letters Patent of the United States were | Jack, ifting, D. T. Weleh.. 157,254 | Vehicle wheel, W. Beers .... .. 137,00 | On each Trade mark.... 23
Granted In the Week ending Kflz, brick, W. S. Colwell..... 157,000 | Vehicie whael, H. C. Habbell . 157,158 On filing each spplieation for & Patest (17 years)..... 813 -
Ladder, step, Brown & Sweet. 157,188 | Veloctpede, J. F. McClure. .. .. 157,210 | On lssuing cach original Patent......cociiicniiieren- 820
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Alpbabet case, Basde & Sangeter, e ... 187,20 On application for Deslgn (7 YEarR)...ooesssrssssnnes ,
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clreulars sent on -gpl(mu»n Addre

THE HOADLEY u) Ln\\'ncncu Mass.

SHIN B GLE & BARREL MACHINERY.
STA v‘\m;f'rlm}sm OINTERS EQUALISEES, Anp
4 EES, AND
HEADING TURNERS, 9
BAILEY GAUGE LATHE—For turning all kinds han-
dles and Cabinet work. Stmplest best In use. We
manafacture a full line o \\'ood and Iron “orklm..
Machinery, S(c-m Encinu Address
\lLl-.\ & VAIL, Lockport, X. Y

M ehlno of lmprou-d Styles for m.-klmx
SEINGLES HEXDTNG RED ST

Sole makers of lhc well knmru hu-:o'rxn an - Punr
SHINGLE AND HEADING SAWING MACHINE. For circulars,
address TREVOR & €O., Lockport, N, Y.

ICHARDSON, MERIAM & CO.,
» Manufacturers of the Iatest improved Patent Dnnlel-
and Woodworth Planing Machlnu Matching, Sash a
Molding, Tenoning, Mortising, Bering, Shaping, Vi cmc‘l
aod Circalar Re-sawing Mach nes, Saw Mills, Saw Arbors,
Scroll Saws, Rallway, Cut-off, Rip-saw Machines,
Spoke and Wood Turning Lathes, and varjous other kinds
of Wood-working Machinery. Catalogues and price lists
unl on -ppuuuon Manufactory, \\orcc-ur. Mass,
Warehguse, 107 Liberty Street, New York 17

RON BRIDGES—CLAREKE, REEVES & CO.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nut Street, ladelphia, Pa.
peclnltko—.\ccunle Workmanship—Phenix columns—
Use of doublé refined fron. No welds, All work done on
the premises, from ore to finkhed b IMustrated
Album mafled on recelpt of 75 cents.

AD\'LI!ThEPS’ Send tl‘enéonre cents to GEO. P,
WELL & CO., 41 Park Row, New York, for thelr

newspapers, and estimates showing cost of advertizing.

Pamphiet of one Aun~drea pages, containing 1ists of 3,000 ! W.\XTED. l.\l‘\lm\l.\'ﬂfl,\'—.\ Bolt and

Must bave

%0 Kuo Ie&ce-Box Recipes and Medical sugg

00 Answers to Correspondents, oo Law, Love,
lnd mno

e rest

- \ .rk-box A l?ltlﬂ' embracing advice
of Dresses, thoe selection of

and Cutting
@ ﬁlmrlcnl Lo, c(c ete,, and a variety of

ng matter.

SUBSCRIBE FOR THE NEW YORK WEEKLY
AND YOU WILL B8
AMUBED, ENTERTAINED, INSTRUCTED,

and choored by the weakiy visits of & r that has neye

talled to morit the eateem of jts millfous of readers.
Terms Lo “Subscribers: |

Oune yenar—1copy (posiaye One Month,,, .
Jree).,..... ¥| Two !

“" 2 coplu 0 ’ Three **

" Four ** iiiiiens $1.00
" n "

)n{ T‘J ‘or u Club of Elght, all sent at one
Ilmo, wlll boo {tied to s Nioth Copy Fuex, Getters up
of clubs oan afterwurds add aingle coples nt $3.5 each.
chclmou coples can Do seen At every post-ofiico
BT A B T e
N0 REMUTTANOEN ONW, nlways

procu 5 ldt:u on Now YOrk, or & Poat- Qe Money Gy
dcr. it pouthlo. Where nelther of those can be proe ured,

d thie monoy bull:llmlw ;u “ )ltl‘(‘t,u‘v;il‘lunl;lln d ll‘:w

oen roduced « Cents, un (0]
mgumllon tr "l‘o.n nynlwm has boen found hi the postal

on

F u rluu w‘ﬂ vlrlu-lly an absolute protect NRgalnst
3 oa by mall. ALL

l’omlrluuhin ure obliged to register

sLiers Whenever requostod to 4o Ko,

B & Sy, do not omit oy lox
m.:dr g “ﬂll'ordvr of the Post-OMee Depart-

nent this is lb-omly NECORNAry L0 eusure propt delly -

ury of lettors,

THE NEW YORK WEBKLY POSTAGE FREE,

nm we will prepay the postage
on ﬂ)?ﬂdl.\s“r J.m\l\“r l:(l.l\‘ 'huw In liw tme lu‘-oud‘n
'“ﬁ ne, unl mall subkeritiers will horeafter recelye
the -&' #Oll WEEKLY postuge [ree.

ALL LETTERS SHOULD BN ADDRESAND TO
STREEYT & SMIULH, Propriotors,

205,27, 20 and 31 Rowo St., N.Y, PO, Box 4806,

A FORTUNE on Aui Iy {he Tablier Ktam

uniness. ddrou DUI(MAN
U'I'IIHOIL AND BTAMP WORIH, Bnlllmuru Md.

Seeond Hand Engines and B Boilers,
e e R

DRILL GAUGE.
One pair of Chasers sent !ru to any address for 75¢,

SoREW CHASKES.

10, 12, 14, 16, 18, 20, 22, M, %6, 23
in. Drill'Gauge, lndh snsable to all ‘im use Twist Drills,
sent free by mall for §1.50. Price List of Small Tools free,
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.

CE.\TL\E TURKEY OIL STONE ARKAN-
X SAS AND WASHITA O1]. ST(
BOYD & CHIBE, N.

ANKRUPT'S SALE OF HORIZONTAL

and Vertical Steam Engines. Also new and second
aud Machinist's Tools. Send for circular at 3
THE YALE H ON WORKS, New Haven, Conn.

SAW THAT IS A SAW.—Self-Feeding,

cuts 8 inch plank same case as 1 foch, 1 man do
fike amount of work as 8 men, L. B. COXE & CO., ¥
\\mvr\m.u New York

AND BAW MILL—Suvos the labor of 8 men. S, €t
l llll LS, 81 onrllnmu \I y New Y

Also,

«» Manufacturers,

to Malo and mh \uumn. Iu thelr
Consts NOTHING y 1L, Partioulars
0. VICKELRY a\ ln . Augusta, Mo,

Todd & I{u fferty Machine Co.

S \1‘l‘l‘lkl “l-‘(m Enginei Lowe »
s celebrated Greenoe Variablo Cut- Rin J 4

z"nlll(‘v(l;ll'l'uhulurumllllu Bollers; Plain Slide Vilve Sia:
tionary, Hofstipg, and Partble Engl Bollors ur ull
Kinds, Steam Fomps, Ml Gearing, 8 unhu.‘\(v I\
Tow Oakum, Bagging, Ropo, Flax,and Hemp Iuh nun
ARonts for the New lrn-'n Munofacturing Co,'s Maohin-
18t's Tools; for Judson's Governors and Btop-Valves;
Sturtevant lllunvrn. unnl Diferentinl l'ull«) Hlocks
WAREROOMS, 10 ROLAY ST,, NEW" YORK
WORKS I'A l'M(\()N \h\\ JERSEY, g

Important to the Trade.

A cheap Mucllage, sultable for pasting Lubels on
Tin Cans, Wood, Iron and Stono. o
The Boluble Glass Liquid and Jelly for Soap, Co-
nwm Artitelal Stone, Paint and Firoproof Wood,
5 Hydrofiuoric and White Aelda, for Etehing.
4. Nlckel-Plating Matoriala, ‘-nu». Anodes, Rouge,
5. (lass Manufacturers, Articles, Arsonio, Mangunoso
nighest strength, Zafro, Oxides of Cobalt, Umnfum,
g Muarble Patty, Fal-pnr. Fluorapar, finost ﬁ}lwi Cry-
olfte, Tnlc. Asbastos, Black Loml,‘n | raro Ohomicals,
7, Bteal Makors' Ingredients-—Wolfram & Mangaueso,

=

Gln’nn

I I'E UCIII‘ W ‘\NGER & O 0., |

FULTON 8T,

™eE

TRADE ENGINE.

-

Hoselopa 1o nwullon Perfoct
In workmanship—all Ught parts
vl Cust Bloal,

Every lu}(lun Indieatod, il
Valvo correctled 1o give the (AN
ent nttalnabile rosults

Warnnted wuperior to  any
seml < portabile 'f:nuhn it the
Innrket,

Reud for Frice List and Clr
cular,

HeErusax & Hencougr
ovk M'v'a. Co.
Dayton, ()hlu

A.matour Workers in

f

WOODS,

Cedar', Bir

G,

OUR FE
ROOFS s

X

e,

upward luuh 10 noevo
wood, llnll{ Walnut,

196 to 20 Lowls 5L, foot Sth & ot S, K.

W Orders by mall will have prom "
tion, Encloss Mamp for ( -mh,yu‘,: :.;:}1‘;",?.-‘: |'|

( CR COVERING FOR H()llllh AND

PIPES saves l-rnl: ‘wr Cont |

Asbestos Felting

5
--_ﬂ/ | S,

ANGY W00DS

Can be -u r[-llml With the following ll\l(l' and RARE

laned ready for use, i t M, 10 3451n. and
lrp;m) onh-‘r: Ilmu wmul Hatin-
Ahogas; y
kye Maple. gany , Evony, led and White

W. H('ud & Co,

LT, CEMENT, .\\I) I’\I\"l‘ FOR
the ln--l 1o the mnrkﬂ
Co.

3106322 Front St,, N.Y.
TURBINE

Water Wheels

More than four titnes ax
many of James Leffel's ui-
roved Donble Turbioe Wa.
or Wheels Iy operation than
auy other kind. 21 alzes
tde, ranging from X o
00 Inoles dismeter, under
heads from 1 to 280 feet,
) Buccessful for every pur-
pose, Large new pamphlet,
the finest ever published
contafnlog 180 pages ane
j over W fine flustrations,
sent free to pmin inter-
eated In water powe

JAMER n-'}vn.ou ).,
Springfield, Ohio, & 109 le—
erty Bt, \vw York Clty,

Cor

lrnnllulldlngm Roofs, Shutt

Send for Clroulars,

rugated Iron,

LY 10N BIDOE &
Omee 5 l)v) 8t.,

l{()t\}' cO.,
Now York.

Ono guide

c‘-)

ETECs Liawvcning from 25° to 9.

count 1o catyvassl

SHIPE'S PATENT PLANE GUIDE.
Indispensadle to all us'ng the Plane.

More than twice the amount of bevel.
Ing or squaring can be done, by the
of this device, than without {2, and do e |
more accarately & with Je »ux-(-mlm 0.

It can be attached to any plane, wood
or jron, and sdjusted 1o any desired an-
xie In a moment’s time, hy & scale in de-

sent Lo any address for &3,

IDg agents and the (rmd l‘tn‘wr“_

sale by State or County, For mnlcuhn, ln ulre of
' l\luam. ., awner of

nul\:.nll.
rva, O,, onaol[l M. M.

\letge uctmllnfflrh.. owner of Michigan and Wisconsia.
from o herurrlury.

V. N, &
Minerva, stark Co., Ohio.

a3 SMALL MILLED MACHINE SCREWS made
? to order. Samples and price list sent free. ?

Curris M'y'a Co., Brattleboro, Vi.

Bottle
15 years Col
thing new |

VENTORS.

LASS \lOl'Ll) S

for Fruit Jars, Lamps
., Ink thdv ete., made by H. BROOKE,
K. WiITE and CENTEE ST, N. Y.
n glass, you will requlre a mould (or dle).

PARTICULAR ATTENTION pald 1o MOULDS for IN-

Send model or drawing ; Inclose stamp.

AGENTS WANTED.

Men or women. $34 a week, Prool

furnished. Business p.c»:rurdhonu-
Y, able with no risks. A 16 page circular
# and Valuable Samples free. B~ A postal-
card on which to send your address
& copts but one cent  Write at once to
F. M. REED, Stu sT., NEW YORX

Riv

I the latest improvements and be in thorough working or- | ¢ /el By Corrring, and f
ce, and where the wa- | o0 o the most approved syl

der. Ausw

| Iron Co.,

A

! Nolu'leﬁs. Friction Grooved, or Geared Holst- |

ot Macliine—also a Nut Machine,

er by letter, stating price

d | chines may be seen, 1M, HOBERTS, Secretary Molsle |
Montreal, Canada,

wdrews’ Patents.

ors, suited ¢ Ko] every want.

34, 40, 48 threads to | ~n|ny Store

‘mnk wﬁnnulu Safety
| Oncilluting Engines,
O-Horse

Centrifu

evators. Preveat Accldent, it
Belt, aud Eugine Break.
Boile

a1 Pampe 100 to 100,000 Gallons

r Minute, Best Pump;'ln the World, pass

lud. ~und. Gravel, Coal, Grain, ete., with-

DII

| All L§, hl. ~lulrle. Durable, and Economical,

send for Ci

ou
WA, D. ANDREWS & BRO.,

114 Water Strect, New York

MACHINERY.

IRON &

OF EVERY DES

Cold

HANGERS, PULLEYS

WOOD WORKING MACHINERY
CRIPTION.

Rolled Shafting.

, COUPLINGS, lII‘.L]l\(-. &e

&0, Send for ll)unlmlq d ¢ atalogue and l rion List,

GEORGE

PLACE & CO,,
21 Chambors & 108 Roade Sta,, N, Y, \'ln'

Planing & Matching,

Moulding,

1o rn»lnu and Tenoning Machines, Serall

Saws and General Wood. \\'urkln Muo hlunr)

JOHN B, SCHENCK

send for ¢

K'S SONS§ Mattoawun, N, Y.
Tatalogue. N L Ilwn\ By N Y, ( 1y,

S35 per

At home, male or wmuh' N
Work woel, dey and oveniog. No Capleal,

for a.

cont retury

We soml volunble packoge ot
goods by mall, froe, Addross with ten

stamp, M, Youxa, 17 Greonwich 8t NeX. |

IMPROVED  PATTERNE~MACHINISTS!

\Yl W &
TOOLS—all slzes—at low prices

g, GOUL

D, 07 0 113N UK. 1, Ave,, Nowark, N,

per duy at home. Torms frée, Address
$5 R $2° Gro, Hnunn\ & Co, Portlund, Mo,

04 now articles nd

Yeoarly Auouu
52400 the b«t hmlly Paporin Anwrh o Wikl
amily Journal, 300 B

\wo $5 Ohromos.

e'way, N, X,

' i
\ very liberal dis- ’ lnterest In an old established House, d
!

For any-

PATENT
uu) Molding Machines ;‘:u) Mﬂeﬂtc-ﬂlmn. E

unlng paw Arbors, and other wood. warking machinery.
L WOOD'A MACHINE O, « S Lierty Bt
! *n ud for Clreulars, ole. 1 07 Sudbory S1.,

| \ MATEL RS FOOT & ENGINE LATHES,
ol

l,u-(ma.

Tighest sward st Pranklin [nstitote Semi-Coentey-
Exnibition. seud for clrevlars, ¥, K. CHANE, NS¢
J

TANOK Bireet, Newnrk,

l JOR BALE-—<At llnl! Price—A Denmend
Dinlutogrnting MILL; bas heon used only as s trial, and

15 4 good us now
KK AM

LUDLOW VALY BS,

llH: -10\1 CO,, % Park Place, Xew York

~ EAGLE FOOT . LATHES,

Fwall Enxine Lathes, Hand Planers for
metal~Silde Keste, Cleenlar wnd Voot
. Beroll Saws-all of the nestest destgn snd

puperior fnlsh. Our exlalognes desoribes
every ool neves
or Alnateur, as wel
Holiday »

e Boys Tor the

WM, L. CHASE & CO,,
% & Vi Liberty 8¢, New York

NEW & SECOND- HAND,
Send for Clronlar, Cuss LACE
3 & CO., () Vesny at,, Now York.

MACHINERY, X

Niagara Steam Pump.
CHAS, B, HARDICK,
W Adams Bt,, Brooklyn, N. ¥

For the B d ¢
UNGHYS il e
& "HESS €0,
DROP PRBBSES )lmux.uou:.'. Coxs. :
invested In Btocks snd Gold pay»
$10 to $1000 X0 per ceut a month. ;:'n'lll')r

particulars. Trsnnioge & Co,, Bankers, 2 Wall 8¢, N,

U

IRON
- Brams & GieneERS
l‘lll-. Unlon Tron Mills, Pittshureh, Pa.

The attention of Koglovers and Arenilioots s called
1o our 1, ioved Wroughis-lrou Bessss and Girders (pat-
tented), 1o which the Comy oMnd wellds Detwoe o the sem
and fAang v, Which iuye proved so objectionabie (n the ol
wode of lHlHH'J'lIHIh.., aro entirely avolded. We sre pre-

pared Lo furalsh -n #izos At terios as favorable us ean be
obta.ned clynw For descriptive lithogmph sddress
Carnegle hluuun 6 Co,, Unton Iron \lul- Pittaburgl, 'n

l).\H \l ¥oi SALE—Tue O LAX BOILESR

CoMPOSITION atd Patent Paint, for removioy sod
preventing incrustatlon, however thick, in Steam Hollers
of every description. Has been thoroaghly tried and tested
by the largest Stesm users In Eagiand. The paing s re
markably chesp, and wili abone keep Boflers, &c.. free for
§ months or more. Patent right for Am erica 1o be soid
Full particalars, aprn to the Works, 19 Vietoris St
,mn.c::t.ud Englazd

60 g“ - wech A..dren::x-u to all. Articles
” Bianin Tre

o LINISGION & BEO., % % or Chicage”

I ARTNER WANTED —An mf‘v nious Ma

chialst with $5.000, and capal
ight :xmuhau’nf: business,

throughout the country. Address Box 09,

l ng AL 2

‘ Sewing Machines, thcr;l'..rt and General Nev 2
pages and forty columns of cholce misceilany and rea

| matter. WILSON SEWING MACHINE CO., Pon u-uu-
! ‘nb‘c"p'm!. price Frrrexx Cxw T Abnum, wit
{ elezant chromo free,

] and DEALZES in SEwIxG M4
Address, 3 v

CLEVELAND, OR10, U, A

7 OOD-WORKING \[ ACHINERY GEN-
enally, Specialties, Woodworih Planers and Bieh
ardson s Patent Improved Tenon Machines,
Ceatral, corner Unlon St., Worcester, Mas:
WITHEREY RUGG & RIC u ARDSON

|

[ PATENT
It OLD ROLLED
‘ SHAFTING

strongth, a
Olher Lo use,
We are also ihe sole ma Al«!u

CUELENR A Y'
ey», Hangers,

Pr
application to JUONES & l AL
Try Stroet, Tod and 3rd Avensos, Pittsburgd, Fa
SF Stocks of lm- shartiog (o store and for sale by
2 \\ \ .\ FITZ, Boston, Mass.
CE& 121 Chambers sroet, N. Y
CE .t \‘vll\Ll\u. Milwankeo, Wis.

SAFETY HOISTING

:,v

ouble n....k Siogle, 1-2 to OTIs Machinery.

OTIS, BROS, & €O,
NO. SIS BROADWAY, NEW YORK.

1 Prize Plct ut free ! An
The Toll-Gate [ Emmammeraios
]1.-cnd‘ Address, with stamp, E. C. ABBEY, Bufislo. & \
IRST CLASS STATIONARY ENGINES

~all alzes—Cast Steel Cylinders, Rods and Strape
| Finest Vertical and Portable Englues, Sto S H.P. A
dvn HLOOMINGTON IRON WORKS, )-Vm.ruug“

N QAVE YOUR BOILERS, SAVE FU EL,
A} and increase Steaming capacity of your Bollers.
e Thomas's Fluld Tanuate of \«Ln to remove Scale
It is in Barrels 50 1., & Bbls. 3N b, i Bhis, 125 10, price
10 conts perib,, less than one third w ce of other prepa-
ratlons, and Superior to all others. Single applica-
tons have removed bushels of Scales, It saves ¥ times
{ta cost lu Fuel, and W times (t» cost In Repalrs of Boll-
ey, snd gives Boller i(ta fall -lr-mlns- “ pnclu.
whieh no Jncrwsted Boller can have. heen thor-
oughiy proven iy lmmln-l- of Rollers, \xmrv.« onders to
N P\( ER HIU\I AS, Elmira, N.

"I' B COUNT'S PATENT LATHE DOGS,

< hoth Steel and Tron t Trou and Steel Clanps, Expand.
thie ““mmy.‘ &¢, Sold ut wholgsalo prices during the
bard times, Send for ustrated List 1o
WL LE COUNT,
South Norwalk, Conn

PEREECT

NEWSPAPER FILE.

—_———

The Koch Putont Flle, for preserying namn‘pon
mugaslies, and pariphlots, by been recently lmproved
L aud price peduced,  Subacribers to th !‘Cll ‘Ju AME-
mma ean bo supplied for the low pr o0 of m-ll.
[ or $1,85 at the ofilcy ur this gh Hew \‘r l
‘ fnseription, ** SCIENTIFIC RICAN,' ln Il
[ censary for avory one who wishos to proservo vlpﬂ'.

| Addross MUNN & CO..

Publlahiers “ SCTENTIVIO AMERICAN,"

|
|
:i




414 Keientific American,
© Aawetisements. (W] Inproved Foot Lathes.

- e ~ 3 AR MY srpite  Lathor, Small Gear
G T T "'w‘“““' 5 | r:‘l‘a'lnllllr-,:'l\nmll'lnm-m1.-rmn-lul. Hall
mm s sl s o< 35 contna line (I CRLLEURE 7o rs(ng Machinps, Slio Teata, oot

|
M e fawa for Ught and heavy
the same rate 1) Heroll Sawa
Brgnings may head advertisements at :

prrhr. mcanreienl, . ‘ work.Simil Power Sceroll Saws, Foot
bk how (e Uiter. prem. . Ad- 4 - Clronlar Saw \l:rh!n-n Ii:--"nlrn\
3 r have one o "
st be reoeived ab publication afice as | hest,  Many nadrn\‘f("u;l"p‘ I‘ﬂ‘\c\  AYE o of (he

JALAIOE e Tree. !
paty o Pichay morning to appear n nert e, | SETTicles for Arifsansor Amatedrs
o

: MORRIS, TASKER AL.;;;B L'PHIA
ASCAL ITIRON WORKS, PHI 3
% TASKER IRON WORKS, NEWCASTLE, DELAWARE.

ST | TASKER STREETS, PHILADRLPITA
OPFICR R ARMHOTRR - BIFTH and TR G OLD STREET, NEW VOIK.
g‘: R and WARRTOUSE g "N, 8 OLLVER STREET. NOSTON.
Rofheltrers of Wronght 1ron Weldid 'Tulm-‘ Q‘I_nm. wnivanized, ihbar comted, TOr gk, stoam aid wator

3 ol

& : (4 O] Wi oblie and Castng, Gas anid Stoam Fittings, Brass Valvos ane
&E- b .:‘1«:4"3&'3:}!{?:?4"’1"&3.'“u"'.'i:y‘ l:nln CGax and \\‘Nl-r ipe, Street Lamp Posts and Lanterns, Improved Coal |
AT | |

(s Appamtas, lmproved suagar Machinery, o, We would call the

kspecial Attention to our Patent Vuloanized Rubber-coated Tabe. |

THOMAS T. TASKER, Jn, STEPHEN P, M, TARKER,

pra—

THE MOST

POPULAR SCIENTIFIG PAPER

LN THE WORILI
THIRTIETH YEAR,

X .
'-X NEW VOLUME of this widely-ciretulated and splendidly lustrted papor comumances on the fonrth of
i

o~

REYNOLDS & (0.

MANUFACTURRE

Serews & Bolis

For Machinery of every variety,

PUBLISHED WEEKLY.

January. It is published wrekny, and every unmber contaios sixteen pages of useful foformation and
a Jarge number of original engravings of new luveations and discoverios, 4

REPRESENTING Engineoring Works, Stenmn Machinery, New Inventions, Novelthes in Mechatiion,

ALsG S

Bridge nnd Rool Rolts. Address JOHN A. ROEBLING'S SONS, Manufactor. | Manubictures, Chemistry, Phiotography, Architecture, Agricultare, Horticulture, Seiones and Art,

STEEL & IRON SET SCREWS C |ers, Trenton, X. J., or 117 Liborty i, New York. The following olasses o all parts of the warld are petrons of the SCLENTIFIC AMEBERICAN, spi
A Ialty. Also. Small Articles Wheels and Rope for conveying power long distances. | |t enjoys the wideat elrenlation of any woekly newspaper of the kind,

for ,unh;(;““n :;Y'“ nnn{lu-r- at Send for Clrcular, L MECHANICS find in the SCTENTIFIO AMERICAN the lateat and woost yvaluable information conevrning
’ ® Pace & - 8 = AT IR T T thelr varions Trapes, aod detalls of all the atest and best improvements in Madseny, Toors, asn YRArn ¢
No. 145 Bast 8t., New "‘."_.l." Conn. DAMPER B T Axp LEVER | together with sneh nsefnl knowledye na will tend to digulfy their occnpations and lighton their Mhors 4
REGULATORS GAGE COCKS, INVENTORS find in the Scirxrmne Aseucay all neosssary instructions how 8 seoure Lerreas-Paresy
PLANERS. MURRILL & KEIZER, 44 Holllday St., Balt, | for thelr (nventions ; also excellont (Zustrations sl deseriptions of the best inventions made (n this country
R.\'l‘-l.\‘_}t LATHES. DRILLS &e.  Send for Price List. sl in Barops ; likewise an Orsrcaac Lasr of a1l Patonts grantad soekly st Washington, with numerons explans.

New Haven, Conn i~ Do Your Own Printine 14 i e
GO X“'slﬂr Pross for cards, labels, envelo, 2 MANUFACTURERS fiud {n the SCIENTIFIC AMERICAN illnstrated articles demeriptive of the mot
Nt 3 Portable s ;f l.;r':rr:fiA‘:fofl'n cwo"ﬁ recently invented machines ased in various manfacturing operations, the differsnt processes being lucidly
Ma cnl n l Sts lln-;n‘t'-u Meon do thelr pﬁﬁmgn'mi deseribed 5 also, practical recipes of mneh value o manufactarers, mackinists, st thy honsehold.
Nh‘.m”l‘m:' xave maney and inerogee ENGINEERS find in the SCIENTIFIC AMERICAN wvalusble deseriptions of all the best inventions
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