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WHAT OAN BE DONE FOR INVENTORS-—ADVICE
GRATIS AND ADVICE FOR PAY.

For the information of our ngy subscribers, we
would state that it is the custom, at the office of this
paper, to examine models or drawings and descrip-
tions of alleged new inventions, and to give written
or verbal advice as to their patentability, without
charge. Persons having made what they consider
improvements in any branch of machinery, and con-
templating securing the same by Letters Patent, are
adviged to send a sketch or modet of it to this office.
An gxamin®tion will be matle and an answer returned
by early mail. Through our Branch Office, located
directly opposite the Patent Office in Wn.shmgton, we
are enabled to make special examinations into the
novelty and patentability of inventions. By having
the records of the Patent Office to search, and the
models and drawings deposited therein to examine,
we are enabled to give an inventor most reliable
advice as to the probabilities of his obtaining a
patent, and also as to the extent of the claim that it
is expedient to set up when the papers for an applica-
tion are prepared. For this special examination at
the Patent Office we make a charge of Five Doll#rs
It is necessary that a model or drawing é}ndt a
description of the invention should accompany the
remittance.

The publishers of - this paper have been engaged in
procuring patents for the past SEVENTBEN years,
during which time they haye acted as Attorneys for
more than TWENTY THOUSAND patentees. Nearly all
the patents taken by American citizens in ForeIGN
oountries are procured through the agency of this
office.

Pamphlets of instructions as to the beét mode of
obtaining patents in this and all foreign countries
We also
publish a large pamphlet containing the Parent
Laws of the United States with a digest of facts rela-
tive to the rights of inventors and assignees. This
pamphlet is important to every person who owns a
patentﬁor s about to apply for one. Sent by mailon
receipt of six cents.

For further particulars as to what can be done for
inventors at this office, see advertisement on another
page, or address Mgny & Co.,

No. 87 Park Row, New York.

are furnished free on application.

A GRAND CONTINENTAL RAILROAD.
——

We have a railroad system, so far as the engines and
tars running upon rails is concerned, but as it re-
lates to uniformity in the character of our railroads,
there is a decided want of 'system._ In the constryc-
tion ofsinachines and articles for public use, every

sensxble ma.nufacturmg company adapts machmery
to form the separate parts of their productions, so as
to obtain exact duplicates, in order that new parts
may at any time be fitted. The railroad companies
existing in different States have not exhibited this
wise disposition in the construction of their several
lines. In the Atlantic and several of the interior
States, the narrow gage of 4 feet 8} inches width pre-
vailg, excepting the New York and Erie Railroad,
which is a magnificent gix-foot track. In Ohio the
gage is 4 feet 10 inches, and in several other States
there are five-foot gages. In consequence of this
want of uniformity in our railroads, special locomo-
tives and cars are required for each gage, hence we
1 [ have no ge®eral railroad, and a change of cars is re-
quired wherever the harlequin gages conflict. We
have advocated a uniform system of tracks so as to,
geclre a grand national highway on the rail, from
the Atlantic to the Pagific. The grandeus and baw
fits likely to result froth svich a continental highwsz«
have been comprehended by one company, at least,

and measures have been in active progress during
the past two years to «carry them out upon a scale
which excites universal admiration. The objéct in
view is the completion of a grand trunk line of the
six-foot gage, extending from the Hudson river to
the Muzslssippl river, opposite St. Louis ; and from
thence it Was hoped the same broad ‘track would at
some future day B® carried to San Francisco. The
Atlantic and Great Western Railroad, now under the
course of construction, is a continuation' of ‘the New
York and Erie. It forms & jubction with'it at Sala:
manca, 416 miles west of New York, then proceeds
through Jamestown, N. Y., into Pénnsylvanis, pasg-
ing through Meadvﬂle, thence into Ohio going
through Ravenna, and Akron to Dayton, to connect
with the St. Louls Railroad, forming a line 1,200
miles in length of a contmuous six-foot gage. This
railroad was cotnrhenced in 1860, and sixty miles . oft
itz m“métmmedfhi May 1861, when it wis suspeird-’
ed for somé months: It lias since theh béen com-
pleted to Akron, and was lately opened to that place.

Upen that ot‘:caswn, Wm. Reynolds, Esq., President
of tHe Penasylvania diviston, stated. that ip ' thé
shortperlod of ssven ‘'months the means had been
furnished and the work virtually completed on 205
miles of railway, on nearly all of which distance, on
the first of June last not a shovel-ful of earth had
been turmed:- This was a rapldlty of construction
unprecedented in railway history, ahd wag the more
remarkable as no portion of the work Wwas sub‘con-
tracted, but was carried forward under the personal

{superintendence of the Engineer-in-Chief, T. W.

Kennard, Esq. The magnitude of the work can
be appreciated when it i8 ‘remembered that it re-
quired nearly one mile of railroad to be constructed
daily. About a year ago, we gave a description of
some locomdtives that were being built for this road
at Paterson, N. J. Now there are 30 first-class en-
gines and 340 cars running on it; and 30 new loco-
wotives and 700 cars for it are in the course of con-
struction. Every foot of such a railway adds to the
solid wealth of our country, and in these dark days
of war and trouble, the construction of such-a rail-

road excites our wonder and commands ‘our admira-

tion. iIn expressing such an opinion we wish it
to be distinctly understood that we are not the
advocates of any special gage. We regret te étate,
however, that President Lincoln, in conformity
with the power conferred upon him by the Act of
Congress, has decided that five feet shall be the gage
of the Pacific Railroad. This will break up the uni-
formity of gage*for a great national ]ﬁghway, upon
which the eilks and the teas of the Orient could be
carried from the Pacific to the Atlantio ‘witbout a
change of cars. Theadvantages of a uniform gage
to form a grand continental highway, it seems to us,
should be palpable to every ope. - It affords us
pleasure to notice that our cotemporary, The Railroad
Record, entertains similar views. This is nota ques-
tion that should be controlled by minikin local in-
terest.and dwarfish views. It isa national question
of vast importance, and should be decided upon na-
tional principles. We trust the President will re.

consider this subject ; for, upon mature reflection, we
think, he must decide for a uniform gage on the -Pa-
cific Railtoad, whiob, when completed, will, in. con-
nection with the -Atlantic and Great Western line,
form the most magnificent railroad on this globe.
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for that purpose.

I8 YOUB BOILER SAFE?

Every manufacturer, and every corporated body
employing steam as a motive power, is immediately
and directly interested in this question. 1In cities,
particularly in the businesspart, the use of steam
power is very general, and almost every square rod
has its separate boiler. In view of thisfactit be-
hooves the merchants, capitalists, mechanics pnd en-
gineers owning or in charge of these boilegs to see
that they are always in as good order ag they can be
put. Experience has demonstrated the fact that very
many boilers are not only out of repair but totally
unfit to be used at the pressure at which they are
commonly worked ; and not only is this a fact, but
it is also true that these boilers have %become 50 by
carelessness and neglect. Without going further
into this par$ of the question, let us see what can be
done to nvert the evil. Boiler explogions are con-
tinually occurring, and, 8o far from being solved as
to the cause of them, remain a8 jnscrutable as ever,
While we cannot say, in every case, what the origin
of disaster has been, we may at least avert the possi-
bility of danger by paying some attention to® the
primary principles of boiler preservatidh. In the
first instance, steam boilers are too. often neglected.
Many engine-drivers know littleas to. how the boilers
are tonstructed or internally arranged, and being
ignorant, of course they are-incapable of giving the
boilers proper atlention. If manufacturers will
continie to employ such persons, when there is
plenty of skilled labor in the market, they and the
public must abide by the consequences. We cannot
do better in this article than to advert briefly to
gome of the causes which operate disastrously in
steam boilers. ’

Steam is generated from water; it ig pumped in
Too much water wastes coal, too
little burns tha boiler ;- the golden mean should be
‘Obgerved in all cases. The hight of water in the
boller, measured -by the gage-cocks,depends upon
their distance from the crown sheet. In general the
boiler-makers insert the flrst one at from four $o six
inches over. the ckown sheet of the furnace, the
second one six inches above the firsé, and the third
one at a like distance; thus water issuing from the
third gage-cock indicates that there is eighteen inches
of water on the crown gheet. This amount is never,
or at least should not be, carried in the boiler, as it
ig useless and wasteful, provided the tubes or flues
afe in the proper place. Keep the water, as a gen-
eral rule, between the first and second gages, or as
engineers call it ¢ scant two,’”’ and the best results
will be obtained. On trying the water do not pull
the handle of the cock round with a jerk ; that may
indicate a contempt of the force of steam, and be very
knowing, but itis Very bad practice. Open .the cock
gently and partially, so that only a slight.aperture
will be presented for the rush of the steam and
water, and the actual amount of water in the boiler
will be indicated. Steam naturally seeks an outlet ;
when the gage cock is opened suddenly the steam
raises the water to the opening, and does not, there-
fore, give a true exhibit of the water line.

There are, however, other things equally as im-
portant as the quantity of water in the management
of steam boilers, and these we will consider. Let us
examine the braces and their relation to the work re-
quired of them. Take off the manhole plate, and
get inthe boiler. It is a good plan to do this once
in a lifetime at least, as we can then fix the general
appearance in our minds. Take a flat chisel or a small
iron barand sound the braces ; possibly some will nng
like "a bell, while others vibrate slowly,3tko a
loosened cord take out the latter and aﬁorten them,
they are too slack. See to the jaws of all the braces
that they be not split or cracked ; take out all those
braces which are worn thin by rust or the action of
scale or deposit; in @ word, set them up to their
work. In some boilers there are not braces enough.
The crown sheet, particularly, is weak when it is flat,
and requires the most consideration. Ascertain the
pressure of steam on your boiler, divide the area of
the crown sheet into inches, multiply the inches by
the pressure, and you have the weight in pounds
which the furnace top has to sustain. Reduce the
pounds. to tuns and you will have som® adequate
conception of the crushing force on a fire-box roof,

- Look also if there be scale forming on 'theé flues or
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crown sheet ; if there is, it must be removed. Salt

water deposits scale very fast (we have some in our
possession over two inches thick, being a part of the
lining formed in the boiler of the steamship Cwhawba
some four or five years since), fresh water not so
quickly ; in all hard water, however, there is more or
less lime, which acts injuriously by forming a base
to which the other salts and minerals, held in sus-
pension by the water, adhere. Some engineers re-
move the scale by a pick hammer made for the pur-
pose ; they are not very efficient and are dangerous
tools in the hands of inexperienced persons. Another
plan to remove scale is to produce a sudden heat by
a train of shavings or turpentine in the flues and fire-
box when the boiler is cold; the expansion of the
metal cracks the parasiticcoating, and is supposed
to remove it in sheets of greater or less size. This
method works tolerably well, but cannot be relied on
in all cases ; it is also dangerous as being liable to
burn the boiler. The best way to remove jscale
without harm to the boiler is to take either slippery
elm, flaxseed, or any other mucilaginous seed or bark
and throw it into the boiler; by some peculiar
action, which we are unable to solve, the scale is
loosened and comes away in large pieces, and may
then be removed through the hand-holes. We have
tried the slippery elm with success in many cases,
and it has never failed us.

Ifthestay andsocketbolts of the water-spacesleak,
they must be taken out and replaced ; they are beyond
remedy. The flues, by whick the heat is arrested in
its passage and imparted to the water, should be as
clean as possible, and ought to be swept every week ;
dust and cinders accumulated in them check their
conducting power, and the temperature in the smoke-
box will be much higher than it ought to be if they are
neglected. So also with the deposits'in the fire-box
from the grate. Many ignorant engineers permit a
stratum of ashes to lay around the edges of their
grate bars and the water bottoms, supposing that
leakage is prevented thereby. We desire ¢o inform
such slovenly persons that the leaks have been
caused in the first place by this very practice ; doubt-
less they apply the poultice on the principle that “like
cures like ;’’ at all events it is a nuisance that should
be stopped. So also with the water bottoms and legs
of the boiler, keep ashes and water away from them
and they will last longer. If leaks occur, stop them
in a legitimate way; gend for a boiler-maker and
have them caulked, though an engineer should be
capable of doing such work himself. Ithas been as-
serted that horse dung, slippery elm, flock and other
fibrous or flocculent matter would stop leakage in a
steam boiler.
but itis an empirical one ; a leak in a boiler is evidence
of weaknessin that part, the object is not to cover it
up, but to strengthen it, and this can only be done
by caulking or by renewing the seam with another
sheet.

Finally, in reviewing this subject, let nsassert that
although the origin of steam-boiler explosions‘ can-
not be positively stated, we know that certain causes
produce certain effects, and that neglect and careless-
ness have no business any where in mechanical mat-
ters, much less ought they to be visible about steam
generators. Boilers should be clean inside and out,
and strong as well. It is of no use to put on dabs of
putty to hide leaks, or to fill a boiler half full of
horse manure for the same purpose. Make a radical
cure, take out the bad part and replace it with a new
one ; ifthe cocksleak—-the blow-off or gage—grind
them in and make them tight. The blow-cock too
often runs away with fuel that'no one thinks of ; it
permits the heated water to dribble out, little by
little, this water has to be supplied by other, less
hot, thus incurring a needless expenditure. Stop it.
Grind the plug in tight. Take care of the safety
valve, and don’t have it sticking fast, or corroding,
or leaking, try it everyday ; load it properly and use it
properly and it will do goodservice, but not otherwise.
How many engineers are there in this city or in
others that will conform to the above rules—reliable
and standard ones, and proved by actual practice and
experiment ?

PenniEs.—People who pay a premium for pennies
are perhaps not aware that the United States Mint at
Philadelphia will exchange any quantity of cents at
par for Government currency.

This may be a convenient practice, ;

BREECH-LOADING versus MUZZLE-LOADING GUNS.

An interesting communication on the above sub-
ject, on another page, deserves general perusal. The
differences in the general construction and use of
muzzle-loading and breech-loading fire-arms are
pointed out, bnt so far as it relates to their compar-
ative efficiency, all the questions involved have not
been presented. At short range the old smooth-bore
American musket, with a cartridge containing one
iball and two buckshot, was more destructive of life,
in battle, than the rified musket. For general ser-
vice, however, the latter is esteemed the best, because
it is more accurate at longer ranges. Our corre-
spondent asserts that the accuracy of a gup depends
mainly on the weight of the barrel and the finish of
the bore ; and as a breech-loader can be furnished
with a barrel like that of a muzzle-loader, he con-
cludes it must be far more efficient, as it can be
loaded and discharged fifteen times faster.

It is indeed self-evident that if a breech-loading
rifle can digcharge all its bullets as accurately as a
muzzle-loader and fifteen times more rapidly, it
must be fifteen times as efficient. But here lies the
doubtful point. The weight of the barrel and the
' finish of the bore are not the only elements of accu-
{racy in a rifle. - We have heard first-class marksmen,
] who had tried all-kinds of breech-loading and muzzle-
tloading rifles, assert that the former were not re-
liable—they could never trust them in shooting a
i string of shots. Three reasons have been given for
{the superior _accuracy of muzzle-loaders. First, a
rifle will not shoot accurately unless its bore is kept
clean. When loading at the muzzle, the cartridge
or the patch carries down the residue of the former
charge, cleaning the barrel and giving the bullet a
more free passage out. In a breech-loader the bullet
carries the residue or dirt before it, thus impairing
its free and equal egress. Second, the bullet must
be perfectly centered and fitted in the bore when it
is loaded or it will not carry straight when dis-
charged. - It can be perfectly centered and swedged,
if required, at the muzzle and rammed down accu-
rately, so that its flight may be trusted. In the
breech-loader this cannot be so perfectly accom-
;plished. An exception to this may be claimed for
the chambered breech-loading rifles. Third, muzzle-
loaders are not liable to leak at the breech; but in
breech-loaders the flash of the charge in the face
of a marksman renders his aim unsteady—he
becomes liable to shut Yis right eye and dodge
when he draws the trigger. We have seen this
_!exempliﬁed in the use of the earlier Sharp’s rifles.
"Copper cartridge cases obviate leaks at the breech,
but they are too expensive for use in the army, and
a good fire-arm should be capable of use both with
and without a cartridge. Unless a rifle can be trusted
for accuracy, the rapidity with which it can be loaded
and fired is of but secondary importance. Breech-
loading rifles are more complex in their construction
than those which load at the muzzle; still soldiers
way keep them in good condition with very little
more care. If the conditions of accuracy belonging to
mugzle-loaders and a perfectly close fit in the breech
were supplied to them, they would be far more
efficient and desirable. We have understood from
verbal reports that the large number of breech-load-
ing rifles furnished to the sharp-shooters in our
army have not given satisfaction. Reliable inform-
ation on this subject would be instructive, because
rifles, like machines, can only have their relative
merits fairly tested by actual service for a consider-
able period of time—not by a few trial shots.

A — e

SORGHUM CANE AND SUGAR.,

Sugar has become one of the necessaries of com-
mon life in all countries. Hitherto its chief supplies
have been obtained from cane cultivated in hot lati-
tudes. The possibility of deriving sufficient quanti-
ties from a species of cane cultivated in mild lati-
tudes, such as in otr Northern and Western States,
forms a subject of deep and general interest. The
farmers in our fertile Western and North-western
States have lately devoted much attention to this
question, and from information with which we have
been furnished, we believe it is proceeding toward a
satisfactory conclusion.

Conventions of the cultivators of the sorghum
cane and manufacturers of apparatus, sirup and sugar,
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have been held in various States, and the proceed-
ings of these have been briefly noticed in our col-
umns. At such a convention, held at Columbus,
Ohio, it was asserted that the sugar of the Chinese
and imphee canes was grape, not cane, sugar. This
is ah important feature of the case, because the lat-
ter sugar possesses more than double the sweetening
power of the former. In order to solve the problem
samples were sent to Mr. C. W. Wetherell, Chemist
of the Department of Agriculture, in Washington.
In his report on the subject, dated January 13, 1863,
he says that he has examined two samples of the
sugar (one from C. Cory, of Lima, Ind., and the
other from J. H. Stezl, of Ohio} by the microscope
and with polarized light, and compared them with
New Orleans sugar, and he has no hesitation in pro-
nouncing them cane sugar.

A convention of sugar-growers was held at Adrian,
Mich., on the 23d of January last, at which Mr. C.
Cory presented the following report, which contains
much practical and interesting information :—

Of the several samples of sugar noticed in your pre-
mium lists, twolotsrepresenting some fifty pounds of the
same girade, were made purely of the commen Chinese
cane,the four otherlotswere manufactured from the new
variety known asthe ¢ Otaheiten’’ or ‘‘Sugar Cane,’’ and
represents upwards of seventy pounds, produced from a
half load, i. e., 1,264 kbs. of cane. The crop was grown
on a rich prairie soil of sandy mould. It was planted
akout the 10th of May, and was much retarded »y deep
covering and By long, heavy raing, bmut grew rapidly dur-
ing the middle and later par: of the season. Lime, ashes
and plaster were used in the hill during its early growth.
Awout the first week in October the leaves were stripped
and the cane carefully sheltered. On the 8th of the fol-
lowing month the tops of the stalks were taken off, and
from five to six feet of the Wwutts passed carefully through
the mill, giving 57 per cent. juice and 43 per cent. bagasse.
To the juice a small quantity of liquid lime was added to
neutralize in part its acidity, and to aid in its defecation.
It was then divested of its scum and otherimpurities, and
concentrated to itsrequisite consistency, by ®eing passed
in a thin, transverse current over the intensely heated
surface of our clarifying and evaporating pan. After
whichit was strained through a ltnen cloth,while hot,
into shallow moxes, and deposited in a warm room with a
view to its granulation. As an unusual thing in the case
of our Northerncanes, it commenced granulating during
the processof evaporation,and within about twelve hours
after its removal to a warm room, formed almost a solid
mass of crystallized sugar. That this is veritawle cane
sugar, and not sugar, as sometimes hinted, of a Wogus -
kind called grape sugar, we have the enlightening testi-
mony of numerous witnesses, including dealers, refiners
and chemists of noted amility.

Mr. Cory has sent us two samples of sugars derived
from Chinese and Otaheite canes cultivated in the
West. He says :—¢ The profitable making of sugar
from these, especially the Otaheitan variety, recently
introduced, will, I fully believe, soon be most
clearly demonstrated.”” We have also received a
communication on this subject from J. M. Moss, of
Waverly, Iowa, which we will publish in our next
issue. It is our intention to present allthe practical
information we obtain on the cultivation of the
sorghum canes and the processes and apparatus for
making the sirup and sugar, so as to furnish all who
are interested with reliable knowledge on the subject.

Chinese Grass---Flax-cotton Cloth,

We have lately examined samples of a very beau-
tiful fabric made of wool and cottonized Chinese
grass, by L. W. Wright, No. 140 Devonshire street,
Boston. The grass is bleached and reduced to what
is called ¢ the cotton state,’”’ at a cost of only three

| cents per pound. Mixed with a certain proportion

of wool it makes cloth of excellent quality. The
fiber is long and strong, and the cloth soft and fine.
We believe that this new fiber is superior to common
cotton in its application to such purposes. It can be
dyed by the same processes as cotton and common
fiax. We are always gratified to chronicle the ine
troduction and success of any new manufacture. We
have been informed, also, that quite a number of
factories in New England have lately engaged with
success in the manufacture of coarse flax fabrics,
such as burlaps, &c., which were formerly imported
from Europe.

NEw ZeanaNp.—The European population of New
Zealand is stated by the Registrar-general at betwcen
101,000 and 102,000 at the close of the year 1861, but
it was impossible to ascertain with absolute accuracy
the number of the gold-diggers. The increase of
population in three years had been nearly 72 per
cent.

FixE specimens of coal have been found in Indjana,
and the inhabitants of that State are confident the
deposit will prove to be a rich one.
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