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Correspon /ence with the United States Board of Navy Commi 

sioners, being replies to their circular asking information relativ 

to Steam Navigation, applicable to Government purposes. 

(Continued from page 236.) 

'o Com. Lewis Warrineton, President Board of Navy Commis 

stoners, Washington : 

> Str :—In replying to your enquiries dated September 3, respecting 
team vessels for the use of the Navy in navigating the high seas, | 

| endeavor to give my views upon the subject as fully as practica- 
» within the limits of a written communication; and in doing this 

| will first answer the queries propounded, in the same order as they 

re offered. 
Ist. “2s to the horse power of the engine.” By this question j 

resume is meant the power of the engiue in proportion to the siz 
tonnage of the vessel; and before answering it | would state that 
term “horse power,’’ as applied to the engines of steam vessels in 

is country, is but little used—the general mode of determining the 
power of the engine being by the dimensions of the cylinder, the 
pressure of the steam under which the engine is to work being sup- 
posed to be known. 
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In this communication I will give both the dimensions of cylinders 

and the horse power, according to the rules in coimmon use in Great 
Britain. 

It is a practice almost universal in Great Britain and other coun. 

tries of Europe, to make the power of the engines some given pro 
portion to the tonnage of the vessel, without regard to the relative 
dimensions or model of the vessel, or the depth of its immersio: 
The proportions in most general use are the following :— 

For coasting steamers running about 250 to 400 miles—one hors 
power to two tons. 

For coasting steamers running about 600 to 1000 miles—o: 
power to three tons. 

For steamers running about 1500 to 3000 miles—one horse pow 
to four tons. . 

These are the proportions in general use. ‘There are man 
ples of steamers recently constructed in which the proportion 
er has been considers ably greater. 

The proportions here given are only approximations, and 
arbitrary, as they are merely deduced from the common pract 
engineers; but the result is such as might have been anticipated, as 
is well known that when the distance which a steamer is to r 
without a new supply of fuel is increased, the size of the vesse] m 
also be increased, in order to render it capable of accomplishing | 
distance, which, taken in connexion with the fact that the resist 
a vessel to the propelling power, other things being equal, wi 
creased only yas the square of the linear dime sions, While the to 

increases as the cube of these dimensions, give sutlicient rea 

these proportions having resulted from their experience. 
That this rule of apportioning the power to the tonnage 

erroveous and without foundation, | will attempt to show. To 
this it will be necessary first to consider by what the resistanc: 
passage of the vessel through the water, which the propelling 

has to overcome, is produced. ‘This resistance is determined | 
following conditions,—supposing the general power of the m 
section in all cases the same, viz :— The area of the immersed 
The angle of entrance, and the fineness of the run. The lengt! 
ihe vessel. 

The error of the former method will be best shown by supposing 
ease. According to the rule given, a vessel of 600 tous would | 
an engine of 200 horse power. Suppose the dimensions of th 
sel in one case to be 

Length ot keel for tonnage 127 feet, 
Breadth of beam 30 © about 600 tons. 

And in the other case,— 
Length of keel for tonnage 169 feet, 
Breadth of beam 26 “ about 600 tons. 

And allowing the draft of water in both cases to be the same,—ss 
ioad draft 9 feet: it is evident assuming the angle of entrance, Il. 
and general model of the vessel, the same in both cases, that th 
sistance, and consequently the propelling power, to produce thie sai 



Steam Navigation. 291 

speed, will be nearly in proportion to the immersed section, or 
(30 X 9 = 270 and 26 X 9 = 234) as 270 to 234, (calling the im- 

mersed section a parallelogram ;) therefore if the same power is used 
in both vessels, that of 26 feet beam will have the greater speed, and 
this speed would be increased it the angle of entrance and run of the 
vessel of 26 feet beam was improved, as it might be from its increased 

length. 

From the foregoing reasoning we arrive at this conclusion, viz :— 
that in order to make use of the minimum amount of power, conse- 

quently attain the greatest economy of fuel, and also to obtain the 

createst amount of room for stowage of fuel, stores, &c., and accom- 
modations for officers and men; the greatest practicable length should 

given in proportion to the breadth. 

I give below the dimensions of both vessels and engines of several 

British and other sea steainers, by which the proportion of power to 
tonnage, and the relative dimensions of the vessel, will be seen. 

Two steamers built at New York a few months since for the Span- 
ish government: 

Length between the perpendiculars 156 feet, 
Breadth of beam 28 “ 9 inch. 
Depth of hold 14 “ 6 « about 600 tons, 
One horse to 3-75 tons: two engines 42 inches cylinder, 4 feet 7 

inches stroke: 80 horse power each. 

A steamer built for the Turkish government; the engines by Na- 
pier of Glasgow : 

Length on deck 170 feet, 

Breadth of beam 23 «6 

Depth of hold 13 “ 6 inch.: about 520 tons, 
One horse power to 4°3 tons: two engines 45 inch. cylinder, 4 feet 

sinch. stroke ; 60 horse power each. 

Another steamer built for the Turkish government; the engines by 
Napier of Glasgow : 

Length on deck 185 feet, 

Breadth af beam 26 “ 3 inch. 

Depth of hold 14 « about 616 tons, 
One horse power to 4:3 tons; two engines 46} inch. cylinder, 4 

leet 3 inch. stroke ; 70 horse power each. 

Steamer Firebrand of the British Navy: 
Length between the perpendiculars 155 feet, 
Breadth of beam 26 « 
Depth of hold 14 “ 9 inch. about 500 tons, 
One horse power to 4:16 tons; two engines 44 feet stroke; 60 

horse power each. 

Steamer Colchis of the Russian Navy: 
Length between the perpendiculars 156 feet, 
Breadth of beam 24 « 
Depth of hold 13 « § inch. about 450 tons, 
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One horse power to 3-75 tons; two engines 42 inch. cylinder, 44 
icet stroke ; 60 horse power each. 

Steamer Rainbow, in English merchant service, running from Lon- 
don to Antwerp: 

Length on deck 198 feet, 
Breadth of beam 25 « 
Depth of hold 12 “ 8 inch. about 582 tons, 
One horse power to 3-23 tons; two engines 50 inch. cylinder, 44 

feet stroke ; 90 horse power each. 

Steamer Nemesis—British government vessel, which has recently 
been used on the coast of China: 

Length between the perpendiculars 165 feet, 
Breadth of beam 29 « 
Depth of hold | about 660 tons, 
One horse power to 5°5 tons; two engines 44 inch. cylinder, & feet 

stroke ; 60 horse power each. 

Steamer Urgent—British Mail-packet between Liverpool! and 
Dublin: 

Length between the perpendiculars 172 feet, 
Breadth of beam 26 « 
Depth of hold 17 “ 5 inch. about 563 tons, 
One horse power to 2-1 tons; two engines, 62 inch. cylinder, 5 feet 

9 inch. stroke; 140 horses power each. 

Steamer Actwon—British Mail-packet between Liverpoo! and 
Glasgow : 

Length between perpendiculars 171 feet, 
Breadth of Beam 25 “ 10 inch. 
Depth of hold 17 “ 3 inch. about 552 tons, 
One horse power to 2 tons; two engines, 62 inch. cylinder, 5 tee! 

9 inch. stroke; 140 horse power each. 
] Steamer Princess Royal—Mail-packet between Liverpool! and 

Glasgow : 
Length on deck 208 feet, 
Breadth of beam 2s « 
Depth of hold 17 « about 750 tons, 
One horse power to 2 tons; two engines, 73 inch. cylinder, 6 feet 

3 inch. stroke ; 190 horse power each. 

Of the foregoing list those more recently built are in Great Britain 
the Rainbow, Nemesis, Urgent, Actwon, and Princess Royal—the 
Princess Royal being the last, and the others in the order in whicli 
they are mentioned ; and the steamers for the Spanish government i) 
this country. 

The two extremes in the proportion of power to tonnage are the 

Nemesis, which has one horse power to 5-5 tons, and the Actwon and 
Princess Royal, which have one horse power to two tons. ‘The rea- 

son of the Nemesis having so small an amount of power in proportion 
to her tonnage, arises probably from the fact of the draft of water 
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being very light—it not exceeding about six feet. In stating the 
amount of power that in my opinion should be placed in a vessel of 
any given tonnage, it becomes necessary to assum: the vessel to be 
of some given dimensions; and even then the amount of power 
might require to be modified to suit a particular case—or for a vessel 
to be constructed for any special duty, as for instance, if the vessel 
was to run as a mail-packet on any specified route, I am of the opin- 
ion that the power of the engines should be increased beyond that 
here stated. 

For a steamer of about 500 tons: 
Length on deck 175 feet, 
Breadth of beam 25 « 
Depth of hold 14 “ 6 inches, 

Two engines of 34 inch. cylinder, 8 feet stroke, = 80 horse power 
ich: or one engine of 464 inch. cylinder, 84 feet stroke, == 160 

lorse power. 

For a steamer of about 600 tons: 
Length on deck 185 feet, 
Breadth of beam 26 « 
Depth of hold 15 “ 6 inches, 

Two engines of 373 inch. cylinder, 8 feet stroke, = 90 horse pow- 
ereach; or one engine 50 inch. cylinder, 9 feet stroke, = 180 horse 
}) wer, 

For a steamer of about 700 tons: 

Length on deck 192 feet, 
Breadth of beam 27 * 6 inches, 

Depth of hold 16 “« 3 « 

Two engines 404 inch. cylinder, 8 feet stroke, = 105 horse power 
ich; or one engine 54 inch. evlinder, 9 feet stroke, = 210 liorse 
wer. 

lliese three vessels are supposed to have an easy angle of entrance 
ida fine run; the proportion of power to tonnage is one horse pow- 
rto 3-3 tons; but if the vessels were to be built witha full bow and 
ern, or the length was made less in proportion to the beam, it would 

‘ome hiecessary to increase the power of the engine in proportion 
to the tonnage of the vessel; but how much this increis? would be, 

ld not be determined until the dimensions and general model of 
> vessel were fixed. 
| have been induced to enter into the discussion of this question 

more fully than J should otherwise have done, as the efficiency of a 
‘eamer must, in a great measure, depend upon the power being pro- 
herly proportioned to the vessel ; for the reason, that if the power be 

small the efliciency of the vessel is in a great measure destroyed 
ahead wind, or running head to the sea; and on the contrary, if 

oo great, the expense of maintaining and running the vessel is much 
creased, without any adequate benefit being received. 

“ The kind of engine.’ The form of engine in general use for 
ritish sea steamers, is that known as the English marine enzine, 
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with side levers. An engine with a long stroke is generally consid- 
ered by American engineers to have advantages over, and to be su- 
perior to, one of a short stroke, for several reasons ; and it is one ob- 
jection to the kind of engine mentioned above, that the length of 
stroke is determined by the depth of the vessel. The cast iron fram- 
ing in use for this form of engine is also considered objectionable, as 
from the nature of the materials, it possessing no elasticity, they are 
very liable to accident or derangement from the working of the ves- 
sel ina sea: and to provide as much as possible against these acci- 
dents, they are necessarily made very heavy. 

The cther objections are, the expense of building and keeping in 
repairs great weight, and straining the frame of the vessel. 

A form of engine used in the English Naval steamers, Gorgon, 
Cyclops, &c., and known as the Gorgon engines, are liable to some 
of the objections to the English marine engine, viz: the length of 
stroke being very short, those of the Gorgon and Cyclops being ouly 
53 feet; the depth of hold of the vessels being 23 feet ; and the action 
of the engine tends to work the frame of the vessel. The comnexions 
also are very short, and work at great angles. 

Engines of a kind called vibrating or oscillating engines, of smal! 
dimensions, are much in use on the river Thames, and in some in- 
stances have been used at sea, but their use has generally been cou- 
fined to vessels of less than 400 tons, and with engines of less than 
60 horse power each. On account of some practical difficulties, it is 
doubtful whether they would be suitable for vessels of a Jarger class. 

There is a form of engine which has recently been brought out in 
this city, which I consider preferable to any of those already men- 
tioned. It is called the right angled engine ; the two cylinders being 
placed each forward or aft of the other, and upon an angle of 45 deg 
with the keel; so that when the connecting rods are attached to th 
same crank-pin, the engines will be working at right angles to each 
other. The boilers are intended to be placed on each side ot the 
engines. 

This plan of engine is more suitable for the merehant than for the 
naval service, and is only applicable to vessels of the largest class. 
The objections to it for the naval service are, that the boilers being 
placed alongside and outside of the engines, there is nothing to pro- 
tect them from shot but the side of the vessel! itself. The engineers. 
when working the engines, will be at a distance apart, of from 50 to 
70 feet; a difficulty in arranging the flues of the boilers, so that they 
may be brought into one chimney ; also a difficulty in producing 1) 
requisite ventilation, and the length of stroke dependant upon | 
depth of the vessel. 

lam of the opinion that the inclined engines upon the plan of thos: 
now building forthe steamer Missouri, for vessels of the sizes named, 

are preferable to any yet introduced, for the following reasons : 
Any desirable length of stroke can be had without regard to the 

depth of the vessel. It is much more simple, and composed of a less 

number of parts; the expense of building and keeping in repair Is 

less ; it is less liable to accident or derangement ; the weight is muci 
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less. Neither the weight nor the operating of the engine, has any in- 
jurious effect upon the vessel, the whole power of the engine being 
exerted within its own frame: all the parts are accessible when the 
engines are in operation ; ; and the patterns for the engines require but 

little alteration to suit a vessel of a different depth from that for 
which they were originally made 
The only objection of importance to this kind of engine is, that it 

occupies somewhat more length in the hold of the vessel (for e1 ngines 
of a long stroke, which is preferred, but with the same stroke as is 
used in the other kinds of engines no more length is required,) than 
any other form. But an offset to this is, that the less length is taken 
upon the berth deck ; and if we take the manuer in which the coal is 
stowed into account, there are no greater number of cubic feet oecu- 
pied by boilers, engines and coal, than by the ordinary English ma- 
rine engine. 

3d. ** Should there be a single or double one?’’ Single engines 
having a long stroke are suitable for many purposes, such as running 
rom port to port on the coast, or surveying upon the coast, or for any 
arbor purposes. Where single engines are suited for the purposes 
for which the vessel is to be used, they are to be preferred to the 
double engines, for the reasons that,— 
A single engine of equal power to a pair of engines weighs less: 

first cost and expenses of repairs are less: they are better protected 
from shot, being in the centre of the vessel: occupy less space, and 
therefore, if necessary, could carry a greater amount of fuel, cargo, 
or number of men. 
They would also be better suited for coast or harbor purposes—as 

vessels fitted with a single engine will draw less water than those fit- 
ted with double engines, and a less number of engineers and firemen 
re required than with double engines. 
For general cruising or long cruises at sea, where there is no other 

chance of repair than doing it on board, the double engine is to be 
prelerred, as the parts being of less dimensions than when a single 
engine is used, will be much easier replaced or repaired on board 
ship, or in any small seaport town; and also in case any part of one 
of the engines should fail, the other would probably be able to take 
the vessel into port, or complete the duty upon which the vessel is 
Sent. 

| would remark that single engines, if made with a short stroke of 
ihe piston, are decidedly unsuited to sea navigation, as they could 
uot be depended upon in heavy weather. 

ith. * Should it be high or low pressure?’’ There is no doubt in 
ny mind that the low pressure engine is to be preferred. The ob- 
jections to the high pressure engine are,—that the ordinary high pres- 

re boiler is very objectionable, from the manner of being set in 
brick work ; but this objection might perhaps be obviated by making 
use of a modification of the locomotive boiler. This kind of boiler 
wil, however, be very troublesome, and liable to derangement at 

Owing to the temperature of the steam in high pressure engines 
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being much higher than in low pressures ones, it will be scarcely pos- 

sible to ventilate the vessel sufficientiy, as it is very dillicult to do it 
even when low pressure engines are used. There is greater danger 
from fire when high pressure engines are used. It is also found, ‘by 
experience on Lake Krie and other places where high pressure en- 
gines are in use, that if the boilers are placed in the hold, the great 
heat, together with the alternate dryness and moisture in the hold, 
soon destroys the frame of the vessel by a kindof dry rot. For these 
reasous, and also on account of the danger from fire when the boil- 
ers are in the hold, it isa practice at present almost universal on Lake 
Erie when high pressure engines are made use of, to place the boilers 
upon deck. 

With high pressure engines it is much more ditlicult to keep the 
joints tight than with the low pressure one, and the steam leakage 
into the hold is injurious to the wood work of the vessel. . 

The exhaust steam from a high pressure engine wil! discover the 
position of a vessel to an enemy when at a distance of six to ten 
miles, according to the state of the weather. ‘The first cost of high 
pressure engines, as well as the expense of repairs, is considerably 
less than that of low pressure engines. 

In respect to the form of boiler. For sea-going vessels I am of 
opinion that, taking into consideration the first cost, safety from fire, 
liability to derangement, facility of repairs, and economy of fuel, those 
known as the water-bottom boiler are the best. They will of course 
require some modification to suiteach particular case. The estimates 
which I give below for the engines and boilers for vessels of the three 
sizes mentioned in a former part of this communication, includes en- 
gines, boilers, and coal bunkers, with ¢heir dependencies, but do 
not include any expenses that may be necessary as a igen Vesse 
over and above those of a sailing vessel. ‘They are made out as a 
curately as possible, but might require some sligit alterations wl 
the amount and kind of fuel to be carried, and mauner of fitting up, 
are determined upon. 

The kind of engine estimated for, is the incline: 
those now building for the steamer Missouri. If the Euglist form 
marine engine is used, the cost will be greater than the amounts li 
giveu. 

) engine, similar to 

For a steamer of 500 tons: 
2 engines 34 inch. cylinder, and § feet stroke, with boilers, ©) 

bunkers, &e., complete. With boilers of copper $61,000 With 
boilers of iron $54,000. 

For a steamer of 600 tons: 
3 engines 374 ineh. cylinder, and 8 feet stroke, with boilers, ¢oa 

bunkers, &e., complete. With boilers of copper $73,000. Wi 
boilers of irom $85,000. 

For a steamer of 700 tons: 
2 engines 40} inch. cylinder, and 8 feet stroke, with boiers, coal 

bunkers, &e., complete. With boilers of copper $36,000. With 
R= 200 

boilers of iron $76,500. 



Steam Navigation. 297 

If single engines are made use of, of the dimensions given, as equal 
to the above double engines, the cost of construction will be reduced 
from 10 to 15 pr. ct. 

Not understanding precisely from the instructions of the Board, 
whether it was expected that I would give an estimate for the hull 
as well as engines, I have applied to Messrs. Bell & Brown, the build- 
ers of the steamers for the Spanish government, through Mr. Rhodes, 
the Naval Constructor, for their price for building steamers of the 
sizes mentioned, and received the following reply :—For steamers of 
the following character and quality, their terms are 80 dollars per 
ton, viz :—White oak bottoms, live oak and locust top, copper fasten- 
ed, with solid floor, including joiners and block work for the hull and 
spars; the cabins and sheathing copper notincluded. The materials, 
workmanship, and proportional sizes of scantling similar to the Span- 
ish Steamers. 

In anticipation of an application for estimates, &c., for steamers of 
amedium size, I have, during the past winter, occupied such time as 
could be spared from other duties, in preparing a drawing and de- 
tailed estimates of cost and weight for the engines, boilers, &c., for a 
vessel of about 500 tons—the engines being of the dimensions here 
given for a vessel of that size. This drawing and estimates I should 
ve much pleased to submit personally to the inspection of the Board. 
I will now, in compliance with the invitation contained in the let- 

ter from the Board, make some observations upon the subject gener- 
ally, and hope the interest I feel in the success of any steamer that 
may be built, will prove a sufficient excuse for doing so freely. 
The first point I would speak of is the proportion between the 

vreadth and length. It will be noticed, that in the vessels of which 
lave given you the dimensions, the length on deck is about seven 
umes the beam. This is nearly the proportion of the most recently 
ult of the British coasting steamers, and the experience in this coun- 

ry, upon the coast and the great lakes, has shown the length not to 
2too great. The advantage of the length is, that it requires little or 

0 more power to drive a long vessel than a short one, and the capa- 
‘ity for stowing fuel and stores, as well as the accommodations for 
the men, are increased ; or if this increased capacity is not required, 
the vessel has a lighter draft of water, which, for any service upon 
the coast or in harbor, would be advantageous. There is also less 
pitching in a long vessel driven by steam, when running head to sea, 
‘ian in a short one; the engines consequently work to better advan- 
age, and with less strain to both vessel and engines. 
| would also observe, that the opinion is now pretty general among 

‘teamboat builders, that flaring sides are much better than vertical 
nes, and for sea steamers the advantage is still greater, as the vessel 
would heel up less, when using sails with the wind abeam, and there- 
by the water wheel be more equally immersed ; there is also more 
oom on deck than with vertical sides. 
In confirmation of the opinion here expressed with regard to the 

‘ngth of a sea steamer, I would mention that in a conversation afew 
veeks since with Capt. Hosken, he stated to me that when he took 

~—s 
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command of the Great Western, he thought her too sharp forward 
for ocean service, but his experience had satisfied him that a steam 
vessel for ocean navigation, to be efficient, should have good length, 
and a very easy entrance; and he now regretted that the Great 
Western was not built sharper forward. 

The fact that the Boston steamers, which have been the most sue. 
cessful of those that have run between Great Britain and this coun- 
try, are longer in proportion to the beam, and have an easier entrance, 
also supports it. As there are many purposes for which a vesse| 
with a single engine is as well or better suited than one with a doub 
engine ; and as the expense of building, fitting ont and keeping in re- 
pair, is much less than with the double engine, I would respecttully 
recommend in case more than one of these vessels is to be built, a 
part of them be fitted with one engine only. 

For large double-decked steamers, like those now building, boilers 
made of iron are very objectionable, on account of the diiliculty o! 
repairs and the expense of breaking up two decks, when thie boilers 
require to be replaced with new ones, and they would thereby be 
more expensive in the end than copper ones; but for vessels of the 
sizes now proposed, the boilers would be under but one deck, there- 
fore the expense and delay of putting in new ones would be much 
less in proportion than in double-decked vessels. It is supposed there 
is but little difference in vessels of this description in point of econo- 
my, between copper and iron boilers. Copper boilers are uot suit 
able for anthracite coal, as its action upon the copper destroys it very 
rapidiy—so much so, that in some cases I have known them to re- 
quire repairing in less than 12 months; whereas with other kinds ot 
fuel, they probably would not require repairing (unless from cetec 
tive copper) in from five to ten years. 

These objections do not hold good in respect to iron boilers—an- 
thracite coal having little or no deteriorating effect upon them. 

For the reasons I have mentioned, | would recommend that in cas 
more than one steamer be built, a part should be furnished with cop 
per boilers and a part with iron boilers; as thereby we shall b ell- 
abled to test their relative economy, and also the relative economy o! 

bituminous and anthracite coal. 
I would also respecifully offer the following suggestions with re- 

gard to the building of the vessels, viz : 
Owing to the hulls of the steamers now building being considera- 

bly adv anced at the time the engines were commenced, I have labor- 
ed under many disadvantages in placing the engines on board, by 
which this part of the work has been rendered more expensive (ha! 
it otherwise would have been; and my former experience, as We!) as 

the building of the engines for these vessels, has led me to the coucit- 
sion that the time required for building the engines is full as great as 
that required for the hall. One suggestion that I would therelor 

make is, that the hull and engines be commenced as nearly at the 
same time as possible. 

In planning and arranging a steam vessel, there are many ee 9 ol 
the arrangement of the engines that can be altered to accommodat 
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them to the most desirable arrangement of the other parts of the ves- 
sel; and vice versa, there are many parts of the arrangement of the 
vessel that might be altered to suit the best arrangement of the en- 
gines without ‘sacrifici ing any real advantage on either side ; provided 
it is done before the vessel and engines are commenced. Another 
suggestion that I would therefore offer is, that the Naval Constructor, 

Engineer, and such other person as might be appointed therefor, con- 

sult upon and determine those parts of the arrangements that are de- 
pending in @ measure upon each other, before the vessel is com- 

menced, thereby being enabled to have the vessel better arranged and 
more efficient, than if these points were deferred, to be determined as 

: vessel progressed: considerable expense being also avoided. 

AN iother suggestion that I will venture to make is, that the interest 
Naval C cnstrnctor and Engineer, so far as possible, should be 

livided—thereby inducing each to look to the grand result,—the 
success of the vessel as a whole, instead of each being interested for 

portion only which comes under his particular direction. 
lron steamers have been coming into use very rapidly in Great 

Britain during the past four or five years, and undoubtedly possess 
any advanta: ges over vessels built of wood. 

The Rainbow, Nemesis, and Princess Royal, mentioned in the fore- 

going list, are all built of iron, and another for the British govern- 
ent of the same dimensions as the Nemesis, has since been built, 

led the Phlegethon. The government have also several others 

t of iron. 

lhe advantages possessed by en steamers are the following :— 

Ist. They are hghter than timber built vessels, and therefore draw 
SS wate r. 

2d. Their capacity for stowage is much greater ina vessel of given 

nensions—as the thickness of the iron sides and frames is not more 

one-third that of a vessel of wood. 

l. Incase of grounding or striking upon a rock, the injury i 
h less than in a wooden vessel, as it would consist merely of a 

ge in the iron, or at the utmost a hole equal to the point of the 

struck upon; whereas in a wooden vessel the planking is injur- 

wr several feet, and perhaps some of the frames broken. 
it Their great security from fir 

ith. Their great durab itv, as they are not subj ct to dec ay I Vy age, 

to be injured by worms. 

th. As the hull is made tight by the caulking of the material itself, 
id of using a different material from the hull, as in the ease in 

seis made of wood; the motion of the vessel when at sea produces 
jurions effect upon the caulking, and they consequently are 

nd much Jess liable to leaks under all circumstances, than 
nilt vessels. 

ith. They are much cooler and more comfortable in warm cli- 
lates, and are much less liable to be infested by vermin. 
Sth. The expense of keeping in repair is but a fractional part of 

iat required for timber built vessels. 
uth. For revenue and other steamers to be used on the coast in the 
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winter season, they also possess another advantage; which is, that 
running in ice will not injure and cut them, as is the case with wood 
vessels. In fact, so far as injury to the hull is concerned, they might 
be run in ice with impunity. alii 

For the foregoing reasons I will venture to recommend that if a 
revenue or other vessel is to be built for service on the coast in the 

winter season, or at any time when they would be liable to meet with 
ice, it should be built of iron. 

I would mention (although it is perhaps hardly necessary to men- 
tion it) that iron steamers have been built in this country, and that 
they can be built as well in every respect in this country as in Great 
Britain, although at somewhat greater cost. Heretofore a great ob- 
jection to iron built steamers has been, that the compasses were af- 
fected, so that they could not be depended upon ;_ but this lias been 
overcome by a peculiar method of setting them. 

I will now close my report by requesting your indulgence for tiv 
delay that has occurred in forwarding it; as it required considerab\i 
time, reflection and calculation, to prepare it, it was impossible fo! 
me to complete it sooner without neglecting other duties. 

I remain, &e. 
Cuartes W. Cope.anp, 

Sleam Engineer U.S. N 
New York, September 28, 1841. 

To tue Boasp or Navy ComMissioners. 

GENTLEMEN :—Agreeably to the Board’s request for a report o! 
my opinion on the most eflicient plans of engine boilers and their tix- 
tures, the following has been made as early as practicable :— 

Ist. «ds to the horse power of the engines. ‘The power of engines 
to tonnage of ship, will depend upon the size, model, and the speed 
required. For a 600 ton ship, a power of one hundred and sixty 
horses will be required for a speed of eight miles an hour, in ordina- 
ry weather, or 1 to 3-75; for the five hundred ton ship, 1 to 3°5; fo 
the seven hundred ton ship, 1 to 3-88. 

2d. The kind of engine. The angular engine, about the ang! 
45 deg. This angle gives a stroke of sufficient length, the pow: 
being communicated through a connecting rod to the cranks, the air- 
pump to be worked vertical, this being the simplest arrangemeii! 
(see drawing.) Ist. In this form of engine there is a saving ol one- 
tenth in cost. 2d. A saving of one-tenth in weight. 

3d. Should there be a single or double one? ‘There should 
double engine, as a single one will not work sufliciently regular in a ] 
sea; for harbor steamers a single engine will answer. 

4th. Should it be high or low pressure? They should be conden- 
sing engines, acting expansively. ‘The steam should be of a high elas- Ty 
ticity, and cut off short in the cylinder. The steam should be cut off ( 
by the main steam valves. This is the most economical arrangement Sent 
in the use of steam. ia 

A pressure of fifty-five pounds to the square inch in the boiler; tee 
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that is, forty pounds above the atmosphere, and cut off at one-sixth 
of the stroke. 

If high pressure engines are used, there will be required one-sixth 

more boiler, and one-sixth more fuel, to produce the same effect. 
Consequently, there will not be any saving of room, or diminishing 

f weight, but an increase of cost, by consumption of fuel. 
The best form of boiler. The furnace and main flues uppermost, 

with the return flues under the main flues. With this form there 
Ist, a saving of room, of one-sixth. 2d, more convenience to repaii 

ose parts inost subject to wear. 3d, a strong form, thereby a de- 
ease In weight and cost. 

The boiler should be made of iron. 

Ist. The cost of an iron boiler being one, the cost of copper would 
two and one half. 

2d. The weight of an iron boiler will be one-sixth less than cop- 
Iron boilers will wear about two-thirds the time that coppei 

Ye 

in constant use. 

I'he sheets should be rolled to order, and covered with a coating of 

inc. ‘The zincing will cost one and a half per cent. 

The form of engine recommended. 
| up, the diameter of the cylinders 3s 

| 

For the six hundred ton s! 

hes—the length of stroke 54 feet. The engines to be placed at the 

gleof 45 deg. The air-pump to be worked vertical; thereby a 
ring of room. ‘The frame to be made of wrought-iron plates, and 
‘eted together. ‘The plates to be covered with a coating of zine, to 

serve the metal. The advantages of a wrought-iron frame are, 

the cost being the same as a wood and iron one 

Diminishing the weight one-fifth that of «a wood and iron frame 
2d. The boiler can be placed close to it without any injury, there- 
isaving in length equal to the length of fire room. The heat 

m the furnace doors would destroy a wood frame. 

1. Durability: When compared with wood it will last twice t! 
oth of time. 

The water wheel recommended is the conical wheel. The advan- 

ges are,—Ist, A more effective wheel, as the shock of each paddle 
liminished without a number of lengths or widths. 2d, The shaft 

| not require the same strength from the inboard rim to the end as 
the other wheel; thereby a saving of weight and cost. The en- 
es should be worked by the eccentric wheel, back as well as ahead. 

Very respectfully, &e. 
Signed) Joun Fanon, 

Engineer U.S. N. 

Philadelphia, October 21st, 1841. 

—} ithe Board of Navy Commissioners. 

GENTLEMEN.—We have had under consideration your letter of 3rd 
eptember, in which you request our opinion upon the following 

joints particularly, and such other suggestions as we may communi- 
ale relative to sea steamers. 

1. XI, 3ap Sertes.~—No. 5.—May, 1610. 

5 
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Ist. As to the Horse Power of the Engine. 
2nd. The kind of Engine. 
3rd. Should there be a single or pair of Engines ? 
4th. Should high or low pressure be used ? 
These enquiries if fully treated, would cover a wide field and justify g 

very extended treatise, but we shall endeavor to give our views in as Cj 
condensed a shape as possible. ay 

First as to the horse power. By this, we presume is meant tly 0 
proportion of power to the tonnage of the vessel. — This is a question 
which has occupied the attention of engineers and naval coustrue- 
tors for several years past, and we do not perceive that results, also- {a 

lutely satisfactory, are yet attained. In American practice, speed, 
without much reference to economy,of fuel, has been the object ained W 
at, and consequently the real power in American boats, much ex- t 
ceeds that of any other nation. If such were now the object, th th 

capacity of the vessel to carry the engines without too deep immer- 
sion might be the limit. On the other hand the English have in some 
cases sought economy in fuel without reference to speed. ‘That is, 
to traverse the greatest space with the least fuel, without reference to lo 
the time; as the resistance of the vessel increases nearly as the squat st 
of the velocity within certain limits, and consequently the power re- de 
quired nearly as the cube of the velocity, it is clear that by diminish- ju 
ing the power, a very great economy of fuel may be attained. irs 

To determine the power therefore for any given vessel, not eu 
her model but her speed should be given. It is fair to assume, how- d 
ever, that the government require vessels which combine speed, econ- 101 
omy and capacity to carry fuel, and as the proposed vessels are sma 3e 
for sea steamers, it is the more requisite that their qualities shou 
balanced as nearly as possible. wi 

To determine this point it is safer to be guided by analogy t! 
any theoretic caiculations, and therefore we depend upon it for a guid wa 

We can make no reference to American observations, becatise no 
connected series has been made, nor have we yet had any experienc shi 

in the constructions of sea steamers for long voyages. [It has beet wi 
the habit of our engineers to work from comparisons and to improv in 
by rectifying obvious defects. In England, careful observations hav tig! 
been made by comparing one vessel with another, making extended ‘aul 
voyages and noting the results ; opportunities for which we do no | 
yet possess. mit 

From an examination of these authorities we are inclined to © TY 
commend not less than three and a half, or more than four tonst ng 
horse power. par 

In speaking of horse power we do not refer to the cylinder wh ved 
must be of a depth and breadth suitable to the place in which it ss 
be put, but to the boiler, which is the source of power, which is mea- Os 
sured by its capacity and means of evaporation. 

Taking the boilers, therefore, at 124 superficial feet of heating sur- lagi 
face for each P. we shall have Uh 

hee 
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For 700 tons 172 P or 2187 feet surface. 
‘“ 600 « 150 P or 1875 “ 

re 500 = 125 P or 1562 “ 

We do not deem it necessary to fix at this time any size for the 
cylinder as its several dimensions must be regulated by the plan 
adopted, but would remark that a very large cylinder is preferable in 

order to use the expansive force of steam to greater advantage. 
Upon the best form of marine engines great diversity of opinion 

exists, and must continue until the trials now in progress shall have 
fairly tested the merits of each. 

The old English marine engine with lever beams below, (which 
we have understood was the original design of Fulton,) has stood the 
test of long experience in Europe, in competition with all the forms 

that are how known, and we are by no means satisfied that it is not 
still destined to maintain its supremacy. 
The form of engines named are the horizontal, vertical, and angular. 
The position of the horizontal engine on dec is tatal to that plan 

jor war steamers because of the exposure of the machinery to de- 
struction by shot, and that adopted in the Kamschatka with the cylin- 
ders on the keelsons, presents no advantages whatever, and in our 
jadgment is more objectionable than any other form in use. The 
frame work is necessarily more massive than the English marine 
engine to resist the diagonal strains to which it is subject. Its points 
d uppui are at great distances in longitudinal direction, and there- 
fore require a corresponding extent of framing to hold them to- 
gether. 

Practice has already shown that even the enormous frames with 
which her engines are sustained, are not sufficient ; and additional 
races have been resorted to, in order to prevent a movement which 

was too considerable to be trusted on a voyage. 

The working parts of a steam engine of considerable dimensions 
should in all eases be vertical when that position can be obtained 
without the sacrifice of other advantages : that is to say, there is less 

inction, less wear, and more certainty of the piston remaining steam 
light in that position than in any other, and consequently more cer- 
tainty of obtaining the entire effect of steam and vacuum. 

In the English marine or lever beam engine the necessity of trans- 
mitting the power from the cylinder to the crank through a number 
t parts is objectionable because of the consequent friction—all beam 
ngines are subject to the same objection. The number of working 

parts or joints in the English marine is the same as in the ordinary 
beam engine with parallel motion, or rather the number of joints is 
ess because the force pumps are worked direct from the air pump 
ross head. 

In this respect the inclined, or angular, engine hasa decided advan- 
tage, as the connexion is direct between the pistons and the crank. 
There are no parts liable to yield or become deranged, but the con- 
uecting rod, and the engine is reduced to a very simple form. 
Yarions plans have been contrived to adapt this direct arrange 
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ment to the vertical engine, still retaining a suitable length of stroke. 
The most suecesstful has been Seward’s, whose plans have been adopt 
ed to some extent in the English government steamers. His plan js 
to place the cylinder under the shaft, and make the connexion direct! y 
from the piston rod to thecrank pin. He is compelled in consequene: 
to shorten his connexions beyond the usual proportions. This causes 

the rod to make so great an angle when the crank is at half stroke, 
that a heavy strain is thrown upon the framing. In the case of thy 
Gorgon Frigate, the first fitted by this gentleman, the framing spji 
from that cause, on the first voyage. Still from all we can jearn, 
ihese etigines have performed well, and they certainly possess advan- 
tages worthy of serious consideration. 

First, their position is vertical which is always to be desired : they 
take up less room, are lighter, and can be made quite as cheap, pro- 
hably, as any other form. If we are permitted to place the shaft on 
deck, which in our judgment, is the proper place for it, a fair propor 
tion between the length of stroke and connecting rod may be attain- 
ed. The motions however are not so easy as with the long rod, and 
the friction is somewhat increased. 

Other schemes have been tried in order to obtain a vertical arrange- 
ment, without the intervention of lever beams, but with little success: 
among them may be ranked the sliding top, patented in England, 
in which the piston rod, attached by a joint to the piston, becomes 
the connecting rod, the stuffing box slides on the cylinder head 
to admit of the vibration. Humphreys effected the same object 
by enclosing the rod ina trunk or hollow piston, wide enough to admit 
of the vibration of the rod, which trunk worked through a stuifing box. 
Engines of this last construction are now said to be fitting on board 
the large iron steamer, building at Bristol, and intended as a consort 
to the Great Western. 

Neither of these plans will probably be brought into general use, 
being liable to serious practical objections. 

The plan of having the cylinder to vibrate has, we believe, never 
been attempted for large sea vessels, but engines upon that plan hav: 
been successfully used for small steamers and for stationary purposes 
and we are of opinion that a vibrating engine can be arranged tor 
marine purposes on a large scale, which would prove to be quite 
satisfactory in its operation. 

A judicious choice for a marine steamer among those plans which 
have been tried, rests, we think, between the English marine torm— 
the inclined or angular—and Seward’s, all having their advantages. 
We allude to paddle wheel steamers, our observations being confined 
to them. 

The vertical position of the former gives to it a decided preference 
over the inclined, for with the inclined engine, it must happen that 
as the piston wears it falls to the lower side, leaving an opening on 
the upper side for the escape of steam, and the position of the piston 
resting with its whole weight upon the lower side of the cylinder, 
gives it a tendency to wear more rapidly than when vertical. It is 
true the piston can be packed so as at first to be steam tight all round, 
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put in the slightest wear the evil is felt. The friction also is very 
much increased. ; 

In compactness of form the vertieal beam engine has the decided 
preference over the angular as arranged in the Missouri: if however 
it is found, as we presume it will be, that there is no special advan- 
tage gained by her increased length of stroke, the angle of ineli- 
nation can be increased to 45° and the length of stroke still preserved 

in the same proportion as the vertical, or about one third the depth ot 
the hold from deck to keelson. In this case the angular engine ean 

be brought into a very compact space, especially if metal be substitut- 

for wood traming. ‘The engine would be improved by this change, 
n the position of the cylinder being more nearly vertical. 
The next point of importance is the weight, of which we cannot 

eak With entire certainty, as we do not know what the Missouri’s 

machinery weighs. It, however, the massive wooden frame be con- 
sidered a part of the engine, we question whether there will be as 

wich difference in weight between the machinery of these two ves- 
sels as has been supposed. Otall the kinds named, Seward’s is the 
iwitest. 

The advantage of the direct connexion from piston rod to crank is 
mmon to both the angular engine and Seward’s. 

In cost the English marine engine is most expensive; hext we 
should rank the angular, and Seward’s the least. 
There is another form of angular engine which we proposed last 

year to Mr. Rhodes, the Naval Constructor—with which he expressed 
himself well satisfied. We intended to have proposed it to the Board 

Navy Commissioners, but found, upon examination, that the plan 

id been put in practice in Europe, and we could not therefore offer 
tasa novelty. This arrangement has been lately patented here, but 

hout any claim to origiaiity on the part ot the patentee. 

The idea is to place the two cylinders at right angles, and attach 
em to the same crank pin. The main object of this arrangement 
ng to avoid working through two pair of cranks, which is an ob- 

jectionable feature in the double engine as now used. This object is 
gained at theexpeuse of ine ug the leneth of shaft. This right angle 

gine Would oecupy the space of one engine in the breadth of the 
Ds and extend to the vethottwo; but the boilers might be place | 

Mth sides, occupying the whole breadth of engines and boilers. 
+ his arrangement appears to take up less space than the angular en- 

gue, side by side, but in reality the same superficial area is occupied, 
sno coal can be stowed alougside. By this arrangement vessels 

uot be constructed to turu upon their own centres, which, for war 
poses, appears to be very essential. 

Ou the question of single or double engine we reply, that the ad- 
lages of economy are on the side of the single engine. 

Nieamers intended to navigate the ocean are usually fitted with 

ible engines, in order to effect a more uniform motion; when ina 
zh sea, this uniformity is facilitated by having ove engine working 

ittull power while the ether is passing the centre. We do not be- 
eve a ease could happen in which a single engive would permanent- 

ofr” 
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ly stop in a sea way, but there would undoubtedly be greater ine. 
qualities in the operation than when two are used. 

When the sea is running fore-and-aft, the paddles in long vessels 
are constantly liable to be at times nearly out of water, and at othe; 
times deeply immersed. In the former case the engine meets, for 9 
time, with very little resistance, and consequently acquires a consid. 
erable increase of velocity, which is suddenly checked when 1) 
wheel is struck by the next wave ; the engine is thus at one moment 
free and at the next strained to the utmost. In the revolutions of 
crank there are points where the engine exerts its full force to turn jt 
round, and other points where it exerts no force whatever to turn | 
crank—the latter occurs when the engine is “passing the centres,’ 
When a single engine is used, if the wheel happens to be deeply im- 

mersed when the crank is in this position, there is danger of stopping 
but when two are used one is at the point of greatest advantage. 
while the other is passing the centre, and consequently there wi 
always be a foree acting upon one crank to keep the engine in mo- 
tion; in a word, when a single engine is used, the force exerted to 
turn the crank is constantly varying from the whole pressure on th 
piston to nothing; and when two engines are used it is maintained ! 
more nearly uniform. 

For vessels intended for sea service therefore, it might not be ad- 
visable to adopt the single engine, but for those to be used for harbo. 
service, occasionally going out to sea, the case changes, because tl): \ 
single engine will be found to have the advantage decidedly in eeono- 
my of space, of fuel, of men and repairs. All our observations prov s 
the correctness of this opinion, and as a single engine vessel may | s¢ 
used as a sea vessel without diiliculty, we should esteem it sou 

economy to have a part of the small vessels now contemplated con- 
structed in that manner. Single engine vessels are in constant usi 

along our coast, where they experience as rough weather as co 
found on the sea. The Fulton is a direct case in point—she has tv 
engines, but they are not connected, and consequently possess non: 
of the requisites of the double engine: indeed the circumstances | 
that vesse! are more disadvantageous than with a single engi 
rying both wieels, because each engine is incessantly liable to hat 
her whee! immersed and free, without any counter check, wheres sa 
the single engine now proposed would be almost certain to have op t 

immersed to clieck the rapid motion of the piston when the opposi ef 
wheel is out of water with the sea on the beam; and as the ves pr 
will be smal! and comparatively short, it is not probable that wil! c 
fore-and-att sea the wheels would ever be clear of water. pr 

The remaining point of enquiry is, whether the engine shon tf 
high or low pressure. It is remarked in the cireular that “it! in 
lieved that high pressure engines may be used in ships to advantaz mt 
by saving room, diminishing cost, and decreasing labor. ‘The seco pa 
of these reasons is, to a certain degree, eorreet. High ae eg el ag 
gines, with the ordinary form of high pressure boilers, may be mai 
at a less expense than low pressure or condensing engines ; but then res 
the vessels would hold nothing else. If the Loilers were made of the pre 
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usual compact form used for low pressure engines, there would not 
be much saving of cost, because the greater strength and weight re- 
quired would go far toward equalising the expense of the whole ma- 
chine. Something may be saved in the weight of the engines, and 
in the space required for them, but this will ~be more than counter- 
balanced by the increased size and weight of the boilers. There will 
be no saving of labor, the same number of engineers being required 
for both kinds of engines, and if any difference a greater number of 
firemen for the high pressure. 
We are well aware that high pressure engines have frequently 

eet! proposed for marine steamers, but not by those engineers who 
have a practical knowledge of that branch of the business. 
A reeurrence to the practice of private individuals and companies, 

vill give a tolerable criterion by which to judge of the advantages of 
the two kinds of engines. The steamers built for sea voyages in Eng- 
ind and America, are we believe, without exception, condensing en- 

gines; and for river navigation the same is used almost as univer- 
sally, except on the western waters, where the character of the water 
issuch that the condenser cannot be applied advantageously; the 
mud is deposited so copiously that the condenser and openings soon 
come choked. Private parties operate solely with a view to their 
ywn interest, and their experience is not to be overlooked. 
The principal objections to high pressure engines are, first, —great 

want of economy ; and second,—the disastrous effects of explosions. 
It isa settled point, that the same weight of water requires the 

same quantity of heat to convert it into steam, aé all pressures, con- 
sequently under similar circumstances the same weight of fuel will 
onvert into steam the same weight of water, mye any pressure, or 

nother words the steam contained in a pound of water being the 
product of the consumption of a given weight of “ I, is of the same, 
r nearly the same, value under all pressures; it matters not, there- 

re, under what pressure the steam is generated, there is neither gain 
nor loss, 

If a comparison be made between the effect produced by the same 
juantity of water converted into steam, within reasonable limits of 
pressure, When used in the two kinds of engines and expanded the 
ime humber of times in each, it can be shown that under circum- 

stances very favorable to the high pressure engine, one-fifth more 
effect will be produced by the condensing engine, because in the high 
pressure engine the effect produced by the weight of the atmosphere 
cling with the steam upon the piston, in consequence of the vacuum 
produced by condensation, is lost; therefore, to produce the same 
effect with the high pressure, one-fifth more steam must be generated, 
ne-fifth more boiler surface ‘will be required, and one-filth more fuel 
must be consumed. Ina vessel of the same power as the New York 
packet Great Western, the increased consumption of coal in one voy- 

age across the Atlantic would be nearly 80 tons. 

Second,—The effect of explosion. It is true that boilers made to 
resist steam of high tension are just as safe as those calculated for low 
pressure, and that so long as water is kept over the flues there is little 
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danger; but when an explosion does take place, the consequences 
are terrific. With boilers of this description confined under a ship’s 

deck there is no predicting the consequences to the vessel and crew, 
while a rent may be made in a low pressure boiler without injury to 
any, except those within its immediate influence. 

The main requisites for a marine boiler are, etliciency in its heat- 
ing properties, and the facility with which it is freed from saline in- 
crustations. The boiler that combines these properties should 
adopted. The English have in most cases adopted a form of boiler 
with high square flues, which can be cleaned with great facility, but 
which do not appear to possess the power of communicating heat to 
so great a degree as some American boilers, 

‘The opposite extreme has been tried, of fitting the boiler with 
small tubes. ‘This arrangement contains an immense quantity of sur- 

face in a small compass, which, however, is not so eflicient propor- 
tiouably as the heating surface obtained from larger flues, becaus: 

there is no opportunity for the combustion of the gases within them. 
The advantages of both these plans will probably meet, by using flues 

sufficiently large to admit of easy purification and perfect combustion 
and yet not so large as to take an undue size of boiler. 

The boilers designed by Mr. Copeland tor the frigate building, hav: 
met our views in a great degree; they will undoubtedly prove efli- 
cient for the generation of steam, and the water bottom with which 
they are fitte d will aid very mueh in preventing the incrustation from 
salt. Sull they are not entirely satisfactory, and we have endeavored 
to plan one w hich shall unite to a greater degree elliciene vy, and at 
the same time give free opportunity for cleansing and repairing, a 
those parts which are exposed to the highest heat. 

You are aware that the frigate boilers, and indeed most marin 
boilers made in this country, are furnished with furnaces below, aud 
one or two setts of flues over them; thereby rendering it extremely 
dillicult to reach the tops of the furnaces for repairs or cleansing 
This disposition we propose to reverse, and construct the furnaces 
With their arch immediately below the surface of the water: then to 
allow the current of flame to descend through doubie return flues uo- 
ti! it finally leaves the boiler at the bottom of the back end, instead o! 
the top of the front end. 

By this arrangement the highest heat is at the surface, where th 
steam is generated, and the lowest at the bottom of the bouer, wher 
the cold water is introduced, 

The entire furnace top is accessible, and the top flues which first 
receive the tlame in complete coutrol for cleansing, and that portion 

of the chimney usually called the steam chimney, whie h first rece! 
the heat from the flues, surrounded by water instead of steam. Ti 
last property will be found highly advantageous, because when the 

heat impinges upon metal which is only surrounded by steam, that 
metal soon decays, while in this case it will be found as lasting as 
any other part of the boiler, as the water will absorb the heat mor 
readily than the steam. With a view of giving the board a distinc! 

idea of this boiler, we submit a plan which we had made for a sma 

ves VE 
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boat—by which its arrangements will be correctly understood. It 
should be remarked, that, if adopted, the form and dimensions must be 
changed to suit the size of engine and arrangement of the vessel. 

The next question that naturally arises will be of what material 
should marine boilers be constructed. 

The reply to this is, that which is cheapest. The choice is to be 
made between iron and copper. The original cost of copper boilers 

may be taken at 24 or 3 times the cost of iron—not the cost per 
pound, but the total. Copper being a weaker metal than iron, it is 
necessary to have the plates thicker and the stay-bars more numer- 
us. In duration the copper boiler has the advantage over the iron, 

but to what extent we can scarcely speak with certainty. Five to 
seven years may perhaps be prescribed as the limit of duration of 
on, running altogether in salt water, and twelve or fourteen years 
forthe copper. The copper boiler when unfit for use returns about 
two-fifths of its original cost. 
The risks to be run with the two materials respectively are,—first, 

with copper, certain and rapid destruction if exposed to an undue 
heat, Which may be the case if the flues are by accident left uncover- 
ed by water; and the destruction of material from the accumulation 
of soot or ashes in the flues near any leak which will emit steam or 
water enough to make the depositdamp. These are the main causes 
of decay. 

In the iron boiler the liability to injury from the first cause is di- 
ninished, because the metal will receive a higher degree of heat 
without impairing its tenacity. On the other hand, the iron boiler 
is more subject to decay from incrustations of salt and from external 
oxidation. This last evil is the more serious. 
The heavy expense attendant upon the removal of very large boil- 

ers would seem to indicate that they at least should be made of cop- 
per—the most durable material; but with smaller vessels this does 

uot exist. Boilers for vessels of the size now spoken of are easily 
removed and replaced by others. 

In naming the probable time of duration we have referred to pri- 
vate vessels. 

In government vessels where the use is not so constant, and where 
there is always plenty of assistance, better care can be taken of them, 
uid the causes of decay to a certain extent removed. If the external 
surface is kept tree from oxide by care in preventing its coming in 
contact with the damp air of the hold, one cause of destruction will 
ve removed. More time, too, will be allowed for internal cleansing. 
Frequent changes from salt to fresh water acts as a powerful sol- 

vent upon the salt deposits ; it takes up the salt until it becomes sat- 
urated. If, therefore, the engines are suffered to work several hours 
in tresh water whenever the vessel returns from a voyage, the blow- 
ocks will thoroughly cleanse the interior from all saline impurities 

that have collected. 

This circumstance presents a strong motive for making the depot 
lor steam vessels upon a stream of fresh water. 
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In view of economy, therefore, we should decidedly recommend 

the adoption of iron for the small steam ships now contemplated. 
With much respect, 

Merrick & Towns, 
Southwark Foundry. 

Philadelphia, October 1, 1841. 

{To be continued.| 

Extracts from the Report of the British Railway Gage Commis. 
stoners. 

Speed.—In treating of a difference in the speed, other circum 
stances besides the mere gage, must be considered. ‘The inclinations 
and curves of the Great Western Railway, between London and 
Bristol, and even for 40 miles beyond Bristol, are, with the exception 
of the Wootton-Basset and the Box inclines, particularly favorable to 
the attainment of high velocites; and it is important to remark, that 
the inclinations and curves on that part of the Northern and Hastern 
Railway, where the competition in speed with the Great Western 
was the most successful, are generally of a similar character. 

One of the principal motives professed for constructing the Great 
Western Railway on the broad gage was the attaining of high speeds, 
and the credit of the proposers and defenders of that construction has 
therefore been deeply engaged in maintaining them. 

The etfect of gradients on the speed of the Great Western trains, 
even with the powerful engines used on that line, is shown in tl 
Time-table, where we find that, while the speed from Paddington to 
Didcot by the express train is 47} miles per hour, trom Didcot to 
Swindon it is only 41-1; and from Swindon to Gloucester only 31-7; 
from Swindon to Bath it is 48-2, but returning only 37-2; from Bris- 
tol to Taunton the speed is 46-3, and from ‘Taunton to Exeter ouly 
39-2, 

We must observe, however, that while the Great Western Coinpa- 
ny have not altered in any degree the plan of their engines, the higher 
velocities of the narrow gage lines have been attained by the intro- 

duction of a more powerful kind of engine than was employed at au 
earlier period, and probably the new engines now used on the nar- 
row gage lines are as powerful as they can well be made within the 
limits of their gage; whereas the broad gage lines have still a means 
of obtaining an increase in the power of their engines, and of increas- 
ing their speed, provided the road be in a condition to sustain tle 
great increased force which must result from any increased weight ot 
the engine moving at such high velocities. 

Whether the permanent way is in such a state at present, is very 
questionable, or even whether it be possible in all vicissitudes ot 
weather to maintain it in such a condition. We ought not to ‘ose 
sight of the fact, that since the introduction of express trains, the accl- 

dents arising from engines running off the line have been much mor 

common than in former years; indeed, these accidents have beet 



Report of British Railway Gage Commissioners. 311 

more numerous within the last seven months, than within the prece- 

ding five years, and it is questionable whether this contest for speed 
ought to be carried to any greater length. We are, indeed, strongly 
inclined to the opinion stated by several engineers in their evidence, 
that it is the stability of the road, and not the power of the engine, 
that will prescribe the limits of safe speed. 

On the first introduction of passenger railways, speeds of about 12 
miles per hour only were anticipated; the rails then employed 
veighed only 35 lbs. per yard, and the engines about six or seven 
tons. As soon as speeds of 20 and 24 miles per hour were attempted, 

t was found necessary to have rails of 50 Ibs. per yard, and engines 
veighing ten and twelve tons. Since that time the rails have been 
nereased in weight progressively to 65, 75, and 85 lbs. per yard, and 
the weight of the engine on the broad gage exceeds 22 tons, aud on 

narrow gage it now approaches 20 tons; indeed, we have seen a 
row gage engine on six wheels weighing 30 tons. We doubt, 

wwever, Whether a corresponding stability has been attained in the 

ad itsell. 
. * = 

Conclusions.—Al{ter a full consideration of all the circumstances 

that have come betore us, and of the deductions we have made from 
tle evidence, we are led to conclude.— 

Ist. That as regards the safety, accommodation, and convenience 
of the passengers, no decided preference is due to either gage, but 
that on the broad gage the motion is generally more easy at high ve- ng ) , 

2ndly. That in respect of speed, we consider the advantages are 
vith the broad gage. but we think the public safety would be endan- 
zered in employing the greater capabilities of the broad gage much 
yond their present use, except on roads more consolidated and 

more substantially and perfectly formed, than those of the existing 

Srdiy. That in the commercial case of the transport of goods, we 
elleve the narrow gage to possess the greater convenience, and to be 

more suited to the general tratlic of the country. 
ithiy. That the broad gage involves the greater outlay, and that 

‘e have not been able to discover, either in the maintenance of way, 

the cost of locomotive power, or inthe other annual expenses, any 
idequate reduction to compensate for the additional first cost. 
Therefore, esteeming the importance of the highest speed on ex- 
‘ess trains for the accommodation of a comparatively small number 
persous, however desirable that may be to them, as of far less mo- 

t than affording increased convenience to the general commercial 
tratlie of the country, we are inclined to consider the narrow gage as 

‘ which shonid be preferred for general convenience; and, there- 
it Were imperative to produce uniformity, we should recom- 

} nend that uniformity to be produced by an alteration of the broad to 

ué harrow gage, more especially when we take into consideration 

that the extent of the former at present in work is only 274 miles, 

while that of the latter is not less than 1,901 miles, and that the alter- 
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ation of the former to the latter, even if of equal length, would be the 
less costly as well as the less difficult operation. 
We are desirous, however, of guarding ourselves from being syp- 

posed to express an opinion, that the dimension of four feet eight ani 
a half inches is in all respects the most suited for the general objects 
of the country. Some of the engineers who have been examined by 
us have given it as their opinion, that five feet would be the best 4 
mension for a railway gage; others have suggested five feet three 
inches, five feet six inches, and even six feet, but none have recom. 

mended so great a breadth as seven feet, except those who are mor 
particularly interested in the broad gage lines. Again, some engi- 
neers of eminence contend that a gage of four feet eight and a half 
inches gives ample space for the machinery of the engine and all th 
railway requirements, and would recommend no change to be mad 
in the gage. 
We may observe, in reference to this part of the question, that th 

Eastern Counties Railway was originally constructed on a gage of 5 
ft., and has since been converted into a gage of 4 ft. 84 in., to avoid 
a break of gage; and we have been informed that some lines in Seot 
land originaily on the gage of 5 {t. 3 in. are about to be altered to 411. 
84 in. for the same reason. 

Whatever might be the preferable course, were the question now 
to be discussed of the gage tor an entire system of railways, wh 
none previously existed to clash with the decision, yet, under tlie p: 
sent state of things we see no suilicient reason to suggest or} 
mend the adoption of any gage intermediate between the narrow 
gage of four feet eight and a half ine ‘ey and the broad gage of seven 

feet; and we are peculiarly struck by the circumstance, that alwiost 
all the Contiansal railways have am formed upon the fow 
eight and a half inches gage, the greater number having been und 
taken, after a long experience of both the broad and the narrow gag 
in this country ; nor must the fact be lost sight of, that some of thes 
railways have been constructed as well as planned by English engi- 
neers, and amongst that number we find Mr. Brunel, the origina 
projector of the broad gage. Mr. Brunel was also the engineer o! 
the Merthyr Tydvil and Cardiff line, which is on the four feet eig! 
and a half inches gage; and we think that the motives which led to 
his adoption of the narrow gage in that instance would equally app!) 
to many English lines. 

* * * ~ * = . 

Guided by the foregoing considerations, we most dutifully s 
to your Majesty the following recommendations :— 

First,—That the gage of four feet eight inches and a half be d 
clared by the Legislature to be the gage to be used in all public rail- 
ways now under | construction, or hereafter to be constructed, in Great 
Britain. 

Second,—That, unless by the consent of the Legislature, it should 
not be permitted to the Directors of any Railway Company to alter 
the gage of such railway. 

Third,—That, in order to complete the general chain of narrow 
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cage communication from the North of England to the Southern 
Coast, any suitable measure should be promoted to form a narrow 

ce link from Oxford to Reading, and thence to Basingstoke, or by 

iy shorter route connecting the proposed Rugby and Oxford Line 
with the South Western Rat way. 

Fourth,—That as any junction to be formed with a broad gage lin 

rould involve a break of gage, provided our first recommendation be 

opted, great commercial convenience would be obtained by redu- 
ing the gage of the present broad gage lines to the narrow gage of 

ir feet eight inches and a half; and we, therefore, think it desirable 

it some equitable means should be found of producing such entire 
formity of gage, or of adopting such other course as would admit 

> narrow gage carriage passile, without iluterruption or danger, 

yng the broad gage lines 

(Signed) J. M. Freperic Smiru, 
Lieut.-Col. Royal Engineers 

G. B. Atry, «fstronomer Royal. 

Perer Bartow. 

P I) pen lix to the Report. 

a 

Trade, July, 1845. 

Miles of railway compieted in the United Kingdom, 2,264 

Of which on the wide gage of 7 teet— 

Great Western : _ ; 1184 

Cheltenham branch : ; ; 12 

Oxford branch ; ‘ 10 

Bristol and Exeter , ; 76 
Bristol and Gloucester . ‘ , 273 

—— 274 

On the gage of 6 feet two inches, but intended 
to be altered to 5 feet 3 inches— 

Ulster ‘ ; ‘ ; 25 
On the gage of 5 feet 6 inches, but intended 

to be altered to 4 feet 8$ inches— 

Arbroath and Forfa ; ; ‘ 154 

Dundee and Arbroath ; 164 
— $2 

On the gage of 5 feet 3 inches— 

Dublin and Drogheda ‘ ; 32 

On the gage of 4 feet 83 inches ; 1,901 
—_——— 2.264 

Number of miles of railway sanctioned in 1844 787 

Of which on the 7 feet gage— 

South Devon > , , ‘ , 63 

On the 5 feet 3 inch gage (Ireland)— 
Great Southern and Western . P 1223 

Un the 4 feet 84 inches gage . : 6024 
iSag 

Vou. XI, 3ap Sertes.—No. 5.—May, 1846. 27 

Return of Railways in Great Britain, furnished by the Board of 
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Total made or sanctioned on the 7 feet gage ; 3664 
Ditto, ditto, ditto, on the 4 feet 83 inch gage 2.5033 

Number of miles of projects for which plans and sections 
were deposited at the Board of Trade for 1845 8,000 

Of which on the wide gage of 7 feet : 658 
Number of miles of railway comprised in Bills which have 

passed the House of Commons, and seem likely to be 
sanctioned by Parliament this session (1845) about 2.841 

Of which in Ireland on the 5 feet 3 inches gage 772 
On the 7 feet gage— 

Bristol and Exeter branches ; 29 
Cornwall i ‘ : ‘ F ; 66 

Exeter and C rediton : ; 54 
South Wales ’ : , . , ; 21] 

Wilts and Somerset ; : : :; 129 

$404 

Exclusive of the 
Oxtord and Rugby . ’ ; 504 

Oxford, Worcester, and Wolve thampton ? 974 

588i 

Or, inclusive of the Oxford and Rugby, &e. , 5884 
On the 4 feet 83 inches in gage be ‘ , 1,628 

Grand total of railways made, sanctioned, or likely to be 
sanctioned, up to present time, July, 1845— 

On the narrow gage of 4 feet 84 inches. 4,1314 
On the wide gage of 7 feet : ‘ i774 

Lend. Railway Mag 

On the Preservation of Wooden Railway Sleepers. By M 

BovcneERie. 

(Translated from the “ Bulletin de la Soci¢te d’ Encouragement.’ 

My attention has been given to the improvements which might bi 
etlected in the properties or qualities of different kinds of wood by 
impregnating them with various matters, and I have observed and 
noted down tacts of very great importance concerning their incom- 
bustibility, harduess, flexibility, and color. 1 am now desirous of di- 
recting attention to an important result connected with the economy 
of Vr \ilways, viz., that woods of an inferior quality may be used fo! 
the sleepers which support the rails. 

As far back as the year 1838, I was fully aware of the importance: 
of preserviug wood buried in the earth; and in order to arrive ata 
correct idea of the preserving properties of various substances, and 
their cost, I made experiments upon a thousand young chesnut and 
pine stems, of about the dimensions usually employed for propping 
vines. ‘hese were divided into eleven series of equal number; on 
of these series was left in the natural state, and the ten others were 
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each impregnated, by suction, with a different saiine solution, care 

being taken to vary the degree of concentration in each series. The 
compositions used were bic hloride of sodium and mercury, salts of 
iron, copper, zine and lead, chloride of sodium, chloride of calcium, 

mixtures of chloride of sodium with soluble metallic sulphates, mix- 
tures of chloride of calcium with certain pyrolignites, and lastly, raw 
py roligne ous acid. 

After having been prepared, and carefully ticketed, the whele 
were buried in the ¢ arth to the depth of about one foot, and left 

there for two years and a half; upon being examined after that time, 
very interesting and unexpected results were observed, and which 

will, at a future period, form the subjects of a special communi- 
ation. 

At present I shall confine myself to the statement of the fact that 
the unprepared pieces of wood, and also those impregnated with the 
salts of lead, were found to be worm-eaten throughout the whole of 

that portion buried in the earth, and so rotten that they could 
broken with a slight touch. Those prepared with the salts of iron 
were also considerably deteriorated, whilst the eight other series 
were not in the least affected. Several experiments proved to me 
that they had preserved all the properties of new wood of the same 
kind. 
Relying upon these results, and believing myself warranted in 

iudging of older woods, I concluded that the fact was now established 

beyond a doubt, of the possibility of greatly increasing the durability 
frailway sleepers. I therefore boldly presented myself to a compa- 

ny, and offered to prepare part of their sleepers, but, to my great sur- 
prise, ny Opinions were rejected, the first objection which met me 
was, that the wood upon which the experiments had been tried was 
not the kind of wood required for the manufacture’ of sleepers; and 

was further objected, that in a question of such importance no 
clusions would be acted upon unless arrived at in the most direct 

manner ;—meaning thereby, that they would not accept as a fact 
proved beyond dispute, the long duration of prepared oak, until 
blocks of that wood of the length and diameter of the sleepers 
had been buried in the earth after preparation, and left there some 
time. 

These observations appeared to me to be very just, and I felt that 
[ could only oppose them successfully by going again through a 
series of experiments which would last several years. This I under- 

look without he sitation, taking advautage of the favorable position in 
hich I was placed by the Minister of Marine, who sent me to pre- 
an wood in the forest of Compiégne, where, in November, 1842, I 
caused 100 blocks of various kinds of wood (beech, elm, birch, alder, 
uid outside oak,) to be cut in lengths of about 8 feet, and varying in 

diameter from 9 inches to a foot. Some of these blocks were left in 
their natural state, a larger number were completely impregnated 
with the preserving liquors above mentioned, and ten blocks received 
the solutions throughout one half of their length only. 
The operation having been thus finished, the whole of the blocks 
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were buried in the earth, in a place enclosed by walls, in the presence 
of the Inspector of the forest and several! of his agents, and also an 

otlicer belonging to the marine department, who had been sent wit) 
me by the minister. A certificate was drawn up of the time at 
which the experiment was made, and the nature of the wood: ty, 

copies of this certificate were made, one being sent to thi 
covernment office, and the other remaining in the hands of 
spector of the forest, 

After waiting three years, in the month of November, 1845, I pyo- 
ceeded to dig up and examine the blocks of wood in the preset He 

the parties who signed the certificate, and also of the Mayor of ( 

privy if 

1 
t 1) le | 

pi¢gne, the chief engineer of the navigation of the Oise, the eng 
iu ordivary, and several other persons. ‘The following we: 
Suits :— 

Ist,—The unprepared blocks, of all the different kinds of wood 
were in such a state of decay that they were easily penetrated by any 

soft substance throughout their whole length. 
2ndiy,—The blocks completely impregnated were in a state of per- 

fect preservation, and were stated, by the parties present, to be appa 

rently improved by being buried. 
3rdly.—The blocks prepared throughout one half of their leneth 

only were those which offered the most conclusive results. In faet. 
the two halves of each block (although, when buried, the wood was 
the same throughout) presented a remarkable difference. The pre 
pared half was.as firm and solid as new wood of the best quaiity, 
while the unprepared half was covered with mould, and could easily 
be reduced to powder. 

It appears to me that the importance and bearing of these results 
will be readily appreciated ;—they evidently prove that by preparing 
beech, elm, birch, alder, and outside oak, sleepers may be mad 
durable as those made from the heart of oak. It is even proba 
that the prepared sleepers will last longer than those made from oak: 
for the best oak, after remaining three years in the ground, undergoes 
a material change, whilst the prepared sleepers appear in as good a 
condition as the best new wood. 

With regard to the advantages which would result from the em- 
ployment of my processes, to prove them I have ouly to state that th 
cost of preparation is about 3s, 6d. per cubic yard, and that the cos 
of oak is about 30s. per cubic yard, whilst that of the other woods 
upon which my experiments were made does not exceed 16s. pe 
cubic yard, Lond. Jour. Arts and Sciences 

Description of a Safety Lamp with Mica Sides. 

The ordinary safety lamp of Sir H. Davy, though admirably adapt- 
ed to fulfil the object of its inventor, the prevention of explosions ti 
mines, still labors under the disadvantage of giving a feeble and in- 

distinct light. This is especially the case when the wire gauze, With 
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which the lamp is surrounded, is very close in its texture. If an at- 
tempt is made to increase the light by enlarging the size of the meshes 

of the wire gauze, the safety of the lamp, particularly when exposed 
to the currents of fire damp, is considerably diminished. 

The first safety lamps of Sir H. Davy had only a wire gauze at the 
top and bottom, the sides being formed of plates either of horn or of 
glass. The objections to horn are, that it transmits the light but in- 

ditlerently, and is itself combustible. Glass, besides being brittle, and 

the refore apt to be broken, even by a slight blow, is liable to the still 
more serious inconvenience, that if a drop of water shouid fall upon 

t while hot, it runs a great risk of immediately splintering. When 
he damp state of most of our coal mines is considered, with water in 

ny places continually falling from their roofs, it is obvious that 
this 1S by no means an unlikely occurrence. 

It was these considerations which induced me, in the year 1835, to 

get two safety lamps constructed with double plates of mica inserted 
their sides. Mica is certainly not nearly so transparent as glass, 

it for su purpose as the present it has several advantages. It 
tough and does not fracture readily, and it may be heated very hot 

iid then dipt into cold water without sustaining any injury. 
The first these lamps, which I got constructed so long ago as 

1835, differs from an ordinary safety lamp in being a little larger, and 
having a square, instead of a round shape. It is iuclosed in a 

single sheet of wire gauze, except at the upper part where the gauz 
s double. imp had a tinued reflector piace d on one of its sides, 

d on thy site one it had a double plate of mica of a little more 

nau i yreadth, and nearly 4 inches high, set in a light cop- 
per frame, firmly riveted into the wire gauze. A single plat 
mica might perhaps lave done perfectly well, but to give still greater 
security, tM tes of mica are employed ; these are laid as close to- 

gether as } , one over the other. The lamp is also farnistied 
th a ser , made of a piece of coarse wire gauze, whiich slides 

pon the strong upright wires at the two front corners of the lamp to 
ch it is fastened, This screen can be drawn down in front of th 

mica when the upp is Hot la use, SO as lo diminish the risk of aecci- 

nt or injury. A small sheet of wire gauze might be substituted t 
screen: it could be fastened to one side of the lamp by a hinge. 

nd to the opposite « y a latch, and though fitting closely to th 
iplates, be yet removable at pleasure. Such an arrangemeut 

Would certaiuly give even a greater degre » of security than the pre- 

hit one 

The second lamp milar in shape and construction to the first ; 
Wire gauze, how , is double ail over it. It is also turnished 

th double plates of mica set lu copper frames, and inserted into 
ree of its sides in precisely the same way as in the other lamp. 

The bottom of this |amp has a uumber of small holes drilled into each 
ts corners The re covered with a double sheet of wire gauze, 

Che object these holes is to give an increased supply of air to the 
imp in lieu of what it has lost by its sides being partially closed by 

C mica piates, 

i i 
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Fig. 1, in the annexed cut, is a representation of this lamp. Fiz 
2,a section of the bottom. 
The size of the mica plates in this lamp is per- 

haps unnecessarily great. One inch and a quarter 
broad by 24 to 3 inches high would probably be a 
more convenient size, and a single mica side, as in 
the lamp first described, would, I apprehend, be suf- 
ficient for most purposes. 

The lamp just described gave a very excellent 
light, superior both in distinctness and extent of 
range, to that of the ordinary safety lamp. When 
tested in the severest manner, by exposing them to 
currents of coal gas blown strongly agaimst their 
sides, and to the vapors of aleohol and ether, they 
were found to be perfectly safe. 

I transmitted these lamps, in October, 1835, to the 
London Society for the encouragement of the Arts. 
They were returned to me in 1836, with an intima- 
tion from the Secretary that the Society did not ap- 
prove of them. On receiving this verdict, except 

showing them to Professor Graham, then in Glasgow, 
and to some others of ny friends, I took no other 
steps in the matter. 

About a year ago I happened to state to my friend, Mr. G 
Professor of Civil Engineering in the University of Glasgow, 
had a number of years previously constructed two safety lam 
mica sides. Professor Gordon, a short time afterwards, 
the circumstance to Mr. Smith, of Newcastle, the maker ot 
Stephenson’s safety lamps. Mr. Smith approved of the 
made several Jamps with mica sides, which were fouud 
perfectly well. The form of these lamps, Protessor Gordo 
me, was an octagon: a square I should think simpler, 
whole preferable. Perhaps the simplest and most economic 
of employing the mica would be to form it into circular 
about an inch or more in diameter. Such disks could easiiy 
With a screw into the body of the lamp, exactly in tiie sam 
the glass lenses in some of the safety lamps at present in u 

A safety lamp, filled up with mica plates, must pro \ 
fourth or fifth more thanan ordinary safety lamp. This mus 
be a considerable hinderance to their general employment. 1 sliot 
think, however, that they would be found useful by a mine suri 
or any person who might wish to examine the state of a mine m 

carefully than an ordinary workman is in the habit of doing. 
When the lamps have been some time in use, the plates of m 

require to be cleaned. This is best done by washing them will 
ter, and then gently rubbing them with a cloth fastened to the end: 
a rod. Care must be taken not to rub the mica with any hard su 

stance, as it scratches pretty readily. o 
{The author is now aware that Sir H. Davy proposed mica as 

more suitable material than glass; but the fact does not seem to! 

Fig. | 

ie ahead ——l 
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much known, and, therefore, deserves to be brought under the nov 
tice of those interested in our coal mines, where accidents from in- 
flammable gas are unfortunately not uncommon.—Ep. | 

Glas. Prac. Mech, and Eng. Mag. 

AMERICAN PATENTS. 

List of wimerican Patents which issued in the month of June, 

i845. With Remarks and Exemplifications, by Cuarves M. Ket- 

Ler, (ale Chief Examiner of Patents in the U. S. Patent Office. 

for an improvement inthe method of Hanging Carriage Bodies ; 

\rnold Hlosmer, Bath, Summit county, Ohio, June 2. 

On each axle there is an arch piece, to the upper part of which two 

arch pie are suspended, and on these latter the carriage body 

placed, wi prings interposed, so that the carriage body is free to 
wing; and the perch being made with a swivel, the wheels can pass 

ver regularities in the road without tilling the carriage body, as in 
mode now practiced. 

Claim.—* What I claim as my invention, and desire to seeure by 
the combination of the three following particulars :— 

of the jage body or box upon vibrating arches: 

| des, and ippendage, the semi-circular hoop ; and 
SWiv¢ the % PCii, al OL Which aS herein Gescribe : 

2 Double Acting Bellows ; Wm. Lillie, of Edwards, St. Law- 

yuntv, New York, June 2. 

differeut compartments of this double acting bellows are con- 

ected by means of a flexible tube, and the valves are arranged to 
ond } thr this ri; 

im.—-* What I claim as my invention, and desire to secure by 
tent, is the manner in which I have combined the apart- 

its of the bellows by means of the flexible tube, and the arrange- 
1 48 

it the apertures and valves, as set forth. 

For improvements in the Portable Bath; John Cutts Smith, 
Chelsea, Suffolk county, Massachusetts, June 2. 

Claim.—* I claim the combination of the upright column or post by 

i the showering apparatus is sustained while being elevated or 
essed, with the portable box, as described; the said column con- 

sisting of the sections or pieces, having two dove-tailed grooves in 
front side of each of the sectional parts, and each having a dove- 

1d tenon made to fit the dove-tailed groove, as above set forth, 

| having a flexible cord or chain with a screw and nut at one ex- 

mity, and a head at the other, for drawing the parts together; the 
ls being constructed for the purpose of portability, and being 

as. wseC 
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packed within the bottom or reservoir, and operating substantially as 
above set forth. 

“ T also claim the folding-box as herein set forth—that is to say. 
the two halves of said box, constructed with the side, when they are 
hinged, removable, and their edges that come together when open 
covered with india-rubber, as herein set forth, or with other suitable 
substance, so that when they are opened, and the cambering cleats 
screwed on to the bottom, they shall form a water-tight joint,—the 
reservoir being without any extension or partition across its centra 
part, such as must exist if two boxes having two sides were em- 
ployed, and which would interfere with the feet of the bather.”’ 

4. For a mode of making .@djustable Patlerns for Cutting Boots: 
Joseph Rider, Wooster, Wayne county, Ohio, June 2. 
The leg part of the pattern is made of two pieces connected to 

gether by means of two slots and pins, to admit of adjustment toi 
different sizes; and to these are attached by slides, toe, heel and f 
pieces—all provided with scales to regulate the various sizes re- 
quired. 

Claim.—* Ilaving thus fully described my improvements in boot 
patterns, what [ claim as my invention, and desire to secure by let- 
ters patent, is combining the plates in the manner described by means 
of the curved slot and straight slot, arranged in the manner and fo: 
the purpose s t torth. 

“[ also cum the combination of the draft piece with the slide, in 

the manu rein specified. 
*T also cau, in combination with the front pattern, the sepa 

pieces for measuring the toe and instep as set forth; and fast 
claim the combination of the index or the toe piece, for the purpos: 
above specified.” 

5. Fora Spark Arrester; Wm. C. Grimes, Philadelphia, Pennsy!- 
vania, June 2, 

The patentee says:—* The nature and principle of my invention 
consists in giving to the upper part of the chimney of a locomotive o! 
other steam engine, such a form as to cause the gaseous current as it 
passes througli the same, to circulate or revolve around a horizontal, 

cylindrical screen ; tending by this circular or rotary motion to throw 
all the sparks or other solid particles from the central sercen oul- 
wards to the walls of the cireular or seroll formed chamber, trom 

whence, through proper openings, they escape into an exterior rece| 
tacle prepared jor the purpose, while the gases readily pass into th 
central screen, and thence eseape at the open ends of it into th 
mosphere direct, or through short vertical side-flues constructed fo! 
the purpose.” 

Claim.—* What I claim as new, and as constituting my invention, 

and desire to secure by letters patent, is the giving to the gaseous cur- 
rent a rotary motion around a cylindrical ex other formed screen, by 
giving to the upper part of the chimney a curved, ¢oiled, or colve- 
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juted form around the screen, substantially in the manner as herein- 
before shown and set forth.’ 

§. For an improved Jnstrument for Drawing ; Erastus W. Ells- 

worth, East Windsor, Hartford county, Connecticut, June 7. 

The patentee says :—“ My invention consists in a mechanical ar- 
ngemeut which so combines an index in the focus of the eye-glass 

a telescope with a pencil, crayon, blunt point, or other marking im- 
nent, that when said index is apparently made to pass over the 

itlines of any object, the said pencil, crayon, blunt point, or other 

uarking implemeut, shall trace the outlines of said object.” 
Claim.—* What I claim as my invention, and desire to secure by 
(ters patent, consists im a mechanical arrangement which so com- 
ues au index constructed of cross-hairs or spider-web lines intersect- 
each other at right angles, or a dot on a plane lens, or any other 

similar contrivance, placed in the focus of the eye-glass of a telescope, 

vith a pencil, crayon, blunt point, or other marking implement, that 
whe 1 said index is apparently made to pass over the outlines of any 
bject seen through the telescope, the said pencil, crayon, blunt 

point, 0 ‘other marking implement, shall trace said outlines as herein 
reser;bed.” 

7. For improvements in machinery for Breaking and Cleaning 
Flax and Hemp ; George W. Billings and John Harrison, Glas- 
gow, Howard county, Missouri, June 7. 

The hemp first passes between fluted rollers, to be broken, and 
then to a wheel or endless chain of slats having a continuous move- 
ment; and whilst on these slats it is acted upon by a series of swords 
rscutchers, which act alternately between the slats, so as to avoid 

the tendency to break the fibres, which is alleged to be the case 
when all the scutchers strike together. 
Claim.—* We are aware that hemp or flax has been broken or 
eaned on a cylinder of knives, the whole set of beaters or breakers 

striking at onee between the knives as they rotate; and therefore it 
will be understood that we do not claim this general character or 
principle ; but what we do claim, and desire to secure by letters pat- 

t, is the arrangement of the beaters or scutchers to strike one after 
the other in succession, in combination with the continuous move- 
ment of the bed, knives or slats, as described and represented 
herein. 

S. For a machine for Casting Printing Types; David Bruce, Jr., 
Williamsburg, Long Island county, New York, June 7. 

The patentee says :—* In the construction of this machine I have 
endeavored, as near as possible, to imitate, by mechanical means, the 
process of casting types as usuatly performed by hand. With this 
view | have placed the mould on what I shall denominate the erane, 
itan inclination of about fifty degrees from the perpendicular, to give 
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greater freedom to the discharge of the type; and, as in the process 
of hand casting, the lifting of the matrix precedes that of the opening 
of the mould.’ : 

We are under the necessity of omitting the claims, as they could 
not be understood without the drawings, which are too complex and 

numerous for publication ; the object and general character are clearly 
indicated above, 

9. For a machine for Cutting India Rubber into Threads or Strips ; 
+ Horace H. Day, Henry G. Tyer, and John Helm, Jersey City, N 

J., June 7. ; 
The patentees say :—“ The nature of our invention consists in 

passing the sheet of india rubber over a roller, with or without 
grooves or channels round it, and cutting it by means of a gang of 
knives, which are made to vibrate rapidly across—the knives being 
kept continually wet by the dripping of water upon them.” 

Claim.—* What we claim as our invention, and desire to secure by 
letters patent, is the combination of the gang of knives or cutters with 
the roller for cutting the threads or strips, according to the principl 
above described.’”’ 

10. For an improvement in the Re-action Water Wheel ; Theodore 
Timby, Cato-four-corners, Cayuga county, New York, June 7. 

This is for an improvement on a wheel patented by the same per- 
son on the 27th of September, 1844, and noticed in this Journal, vol. 
ix, third series, page 330. 

The patentee says :—“ The nature of my invention, and the chief 
characteristics which distinguish it from all other water wheels betore 
known, consist in continuing the hollow arms, through which tl 
water passes, and from which it issues, in a curve eccentric to the 
curve of that part of the arms which receives the water, and which 
is concentric with the shaft, as fully stated in my letters patent re- 
ferred to above, the inner and outer peripheries of the eccentric part 
of the arms being parallel with each other, instead of approaching to 
each otlier for the purpose of gradually contracting the channel! in the 
arms towards the issues, as heretofore ; this end being attained in my 
present improvement, by means of a jointed or hinged shutter or 
valve, regulated by a screw, or other analogous device, by which the 
channel is not only gradually contracted, but is susceptible of the 
nicest adjustment, and at the same time affords the means of remov- 
ing blocks of wood and other obstructions, which frequently enter the 
channels and are wedged in with great force by the pressure of the 
water, but which in my wheel may be removed with facility, by 
simply opening the shutter or valve.’’ 

Claim.—* Having specified the characteristics of this wheel, and 
the manner of constructing the same, I wish it to be distinctly under- 
stood, that I do not claim as my invention the form of the concentric 
part of the channels or water passages in the arms, nor simply making 
the arms eccentric, nor the employment of regulating valves at the 
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issues of the channels, as these, separately, are well known; but what 
[ do claim as my invention, and desire to secure by letters patent, is 
combining with the concentric the eccentric continuation of the chan- 
nels, for the purpose and in the manner substantially as herein de- 
scribed; and I also claim the employment of the hinged adjustable 
valves or shutters, which regulate and gradually reduce the capacity 
of the issues, and afford the ready means of removing obstructions 
from the channels or water passages, in combination with arms hav- 
ing channels or water passages of equal capacity from end to end, as 
herein set forth.’ 

11. For improvements in the machine for Dressing Flax and Hemp ; 
Richard Deering, Senr., Louisville, Kentucky, June 10. 

Claim.—* Having thus fully described the nature and operation of 
my improvements in the mode of breaking and dressing hemp, &c., 
what I claim as my invention, and desire to secure by letters patent, 
is the combination and arraugement of the series of smooth, pressing, 
and bending rollers, revolving in the same direction, and with the 
same speed, for the purpose of loosening and separating the boon 
from the fibres—the same operating substantially as herein set forth ; 
and these, thus combined and operating, 1 claim in combination with 
the holding rollers and beating cylinders, or either of them, substan- 
tially in the manner and for the purpose herein set forth.” 

i2, Fora machine for Boring out the Cylinders of Rotary Steam 
Engines ; William Wright, Providence, Rhode Island, June 10. 
The patentee says:—*'The nature of my invention consists in 

arranging a cutter which, as it rotates with the shaft to cut out the 
annular groove, receives a slow rotary motion on the arm or flanch 
which connects it with the shaft, to make the groove a true circle in 
its cross section.’ 

“| therefore claim as my invention the giving to the cut- 
tera rotary feed motion on its axis as it is carried around by the 
main shaft as herein described, or in any manner substantially the 

; °9 
S4ine, 

Claim, 

13. For an improvement in the Stove for Heating partments: 
Charles Babcock, East Haddam, Middlesex county, Connecticut, 
June 10. 

The patentee says :—* The fire chamber of my stove consists of a 
cylinder of iron, the two ends of which contain hinged grates, or 
grate bars, upon either of which the fuel is to rest, the two ends being 

alike. Between the two ends the cylinder may be lined with a bad 
conductor of heat, if desired. ‘The grate bars are made to raise, so 

iat the set which is uppermost may be opened for the supply of fuel. 
luis cylindrical fire chamber is to be furnished with two gudgeons 

pposite to each other, and at equal distances from its ends; upon 
these gudgeons it is to be sustained when in use. I place this cylin- 
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der within a vertical drum of such depth from head to head as slighyt\y 
to exceed the diameter of the cylinder, and of such diameter as wi, 

allow the cylinder to revolve within it without touching its periphery 
Upon one of the gudgeons on the outside of the drum, 1 ailix a winch, 

or crank handle, by means of which the cylinder may be inverted or 
agitated at pleasure. On the top of the drum I place a box or case, 
on one side of which there is to be a door for the admission of (uel: 
and either from the top, or from one side of this box or case, proceeds 
a pipe for the exit of smoke and gaseous matter.”’ 

Claim.—* Having thus fully described the manner in which I con- 
struct my stove, what I claim therein as new, and dgsire to secure by 
letters patent, is the combining of a cylindrical stove, furnished with 
a grate at each of its ends, with a drum within which it may | 
verted, in the manner and for the purpose set forth; the respective 
parts being constructed and arranged substantially as described.” 

14. For an improvement in the Cooking Stove ; Theophilus Smith, 
Galway, Saratoga county, New York, June 10. 

This stove has two ovens, one back of the fire chamber, and th 
other below the fire chamber and the first oven; and between the 
back plate of the fire chamber and the front plate of the first oven, 
there is a partition to divide the space into two flues. The draught 
passes from the fire-place down in front of the division plate, over the 
forward half of the lower oven, down the front thereof under it, up 
the back end, over the back half, aud under the first oven, then up 
between the front of the first or upper oven and the partition, aud 
finally over this oven to the chimney. 

Claim.—* What I claim as my invention, and which I desire to 
secure by letters patent, is the combination of the arrangement of the 
flues with the division plate, as set forth.”’ 

15. For an improvement in the Corn Sheller ; Joseph D. Briggs, 
Saratoga Springs, New York, June 14, 
The ears are shelled in this machine by spurs projecting from tl 

face of a wheel in connexion with a toothed plate, having a tlanch on 
each edge, and a partition above the line of the shaft, so that the ears 
of corn are first acted upon in descending, and as they are carried 
below the shaft the rotation of the wheel carries them around and up 
on the other side of the shaft, and ont at top, the partition preventing 
the cob and shelled corn from passing into the first division 

Claim.—* What I claim as my invention, and desire to secure by 
letters patent, is the contrivance, as above set forth, for raking the 
ear on both sides of the centre—first down and then up. The ar- 
rangement for this purpose of the flanches, and their combination with 
the spurs of the wheel, I claim and wish patented.” 
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i6. For improvements in the machine for Cleaning Clover Seed : 
Heury Hizer, Wooster, Wayne county, Ohio, June 14, 
The clover seed is discharged from a thrasher on to a screen made 

of strips of metal bent in the form of segments of cylinders, and placed 
icross in two rows, one above the other, and those of the upper row 

placed above the spaces between those of the under row. From this 
screen the seeds pass to the hulling cylinder and concave, the rubbing 
strtuces of which are made of hoops of metal, secured by means of 
staples, 

Claim.—*“ What I claim as my invention, and desire to secure by 

iters patent, is the screen composed of strips of metal, of a curved 
form, constructed and arranged as above specified. 

*[ also claim constructing the cylinder and concave, with wrought 
ron hoops, as described, projecting from the surface, and fastened 
with staples that form teeth thereon, in the manner and for the pur- 
pose above made known.”’ 

7. For an improvement in the Wheel for Propelling Vessels ; 
Samuel B. Howd, Arcadia, Wayne county, New York, June 14. 

The patentee says:—* The nature of my invention consists in con- 
structing a submerged whee! for propelling boats, so as to give the 
paddles a compound movement, by which they enter into and recede 
from the water with diminished friction, and become inert during 

t part of the revolution of the wheel when they are out of the field 
feffeetive action.’’ 
Claim. —* What I claim as my invention, and desire to secure by 
tters patent, is a mode of constructing a submerged wheel for pro- 

ing boats with paddles, having a compound motion, such as to 
iuse them to enter into and recede from the field of effective action, 
)move edgewise inertly from the point of recession to that of dip- 
ing, in the form and manner and for the purpose set forth in the 
regoing specification.” 

is. For au improvement in the Piano Forte; Simon W. Draper, 
Boston, Massachusetts, June 20. 

The patentee says :—* The object of my improvement is to increase 
‘he volume of tone, and to augment the harmony, when a chord 1s 
struck upon the instrument, by producing with the stroke of each 
hammer the usual simple tone, and in addition thereto a consonant 
tone an octave below. 

‘This object is effected by means of an additional string for each 
nole in the instrument, which is made sufficiently longer than those 
by which the tone is commonly produced, to produce the octave tone 
above specified: a secondary “crooked bridge,” in rear of the ordi- 
uary one, being provided for the said additional strings, and some 
necessary alterations in the construction of the “iron frame” and 
“back bridge”’ being made. 
Claim.—« Having thus described my improvement, and its appli- 

cation to a piano forte, I shall state my claim as follows :—What I 

Vou. XI, 3ap Serigs.—No. 5.—May, 1846. 28 
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claim as my invention, and desire to secure by letters patent, is com- 
bining an additional octave string to each note of the piano forte, in 

the manner described: that is to say, by causing said strings to be 
raised at the head or right hand end, a little above the strings that 
form the note, while at the opposite end they are depressed sullicient|y 
to bring all the strings to a level at the point where the hamme: 
strikes them. 

“] also claim placing the secondary bridge, or that nearest th 
right hand end of the instrument, in an opening made for that pur- 
pose in the plate, through which the bridge projects, a little higher 
than the one immediately in front of it, the hitch pins of the common 
strings being in that part of the plate that is between the two bridges, 

and those for the octave strings being beyond the secondary bridge 
“also claim the combination of the brace with the plate for the 

purpose of supporting that part of said plate between the bridges, 
being attached thereto by screws, or otherwise, as herein fully set 
forth. 

«Lastly, I claim, in combination with the elevated strings, the 
crooked damper, in the manner and for the purpose described.” 

19. For improvements in the system of Cufling Garments ; Sy\va- 
nus B. Stilwell, Brooklyn, Kings county, New York, June 20. 

The patentee says :-—* Heretofore it has been essayed to construct 
patterns for cutting garments, but to effect it the pattern had to b 
varied to every size; for this purpose series of holes have been mad 
in paste-board, with the number corresponding to the size stamped 
beside them; in this way a variety of patterns are in fact formed 
one, but the nature of my invention consists in forming a pattern o! 
medium size, and on right lines on said pattern to form a scale which, 
together with a diagonal one, will serve to cut a coat or other gar- 
ment of any desired size or shape, always insuring the same style ot 
dress in each case without a multiplicity of patterns.” 

Claim.—*“ Having thus fully described my improvements, an 
pointed out their uses, what I claim as my invention, and desire to 
secure by letters patent, is the combination of a pattern in any sty 
for cutting garments, with scales for regulating the sizes thereof, sub- 
stantially in the manner herein set forth.’’ 

20. For a process for making Concentrated Solidified Jelly ; Pete 
Cooper, New York City, N. Y., June 20. 
The patentee says:—* This improvement is effected by using 

Cooper’s Refined American Isinglas, (which your petitioner would 
recommend both on account of its superior quality and for greater 
cheapness,) the Russian Isinglass, or any other fine form of gelatine, 
which may be taken either in the solid and dry form in which it is 
usually found for sale, (in which case it must be again reduced to a 
liquid state by the application of water and heat,) or it may be taken 
directly from the manufacturer in its liquid state, thus saving ail tle 
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experse and risk of its subsequent preparation, as well as the neces- 
sity of again reducing it to a fluid form. 

« To this liquid g gelatine he would then add the following ingre- 
dients :—For every hundred pounds of isinglass or gelatine, four hun- 
dred pounds best white sugar, the juice or acid ot twelve hundred 
lemons, or an equivalent of acid of limes, the peel or rind of three 
hundred lemons, eight hundred eggs, or a sufficient quantity of other 
finings, one pound peach pits, one pound cinnamon, one pound mace, 
one pound allspice, half pound of cloves, with such other spices and 

such variations of the quantities of all as will suit the tastes of differ- 
ent persons. 

«To this solution of gelatine with the various ingredients incorpo- 
rated with it, a suflicient quantity of water should be added to reduce 
the whole mass to a fluid of such consistency as would admit (after 
being boiled about ten minutes) of being p: issed through a fine filter. 

This filter may be constructed in any of the various forms now used 
in the refinery of sugar. 

After this hot fluid has been passed through the filter, and thus 
rendered perfectly transparent, it is then to be concentrated or con- 
densed by the evaporation of the great part of the water to such con- 
sistency as Will insure it to keep for any length of time in a state of 
perfect preservation, or if preferred, the water may be entirely evapo- 
rated, and the whole reduced to a solid form. This may be effected 
by any of the following methods :—By boiling in vacuo by any of 
the ordinary methods used in the refinery of sugar, by forcing heated 
air into, through, or on the surface of the fluid, by evaporating in 
open pans heated by steam, or otherwise, or by solar evaporation. 
In all these methods, however, care must be taken that the fluid be 
not brought up to 212° fahrenheit, as violent and long continued heat 
injures the strength of the gelatine. 

« This transparent jelly having been reduced by either of the above 
methods to a proper consistence, may, while yet hot, be drawn into 
jars or moulds, of any convenient form, and will be ready for sale. 
lo this concentrated or solidified jelly it is only necessary to add a 
sutficient quantity of hot water to produce at any time a jelly of any 
consistency that may be required. 
«The improvement which I claim as my invention, and desire to 

secure by letters patent, consists in making a transparent, solidified, 
or concentrated jelly, containing all the ingredients so combined, con- 
centrated, or solidified, that the article may be kept in a perfect state 
of preservation for any length of time, and be in a portable form for 
the supply of shipping, families, or for exportation, and requiring only 
the addition of the prescribed quantity of hot water to dissolve it 
when it may be poured into glasses or moulds, and when cold will 
be fit for use.”’ 

21. For an improvement in the Boring Machine; J. B. Coffin, Mo- 

hicanville, Wayne county, Ohio, June 20. 

Claim.—“ What I claim as my invention, and for which I desire to 



5 EF * 

328 American Patents. 

secure letters patent, is the peculiar mode of combining the augur 
with a stationery base affixed to the timber, to be bored as described, 
so that a mortise can be bored in any direction within the compass of 
the machine without moving the base, by means of the frame jn 
which the augur is situated sliding on ways to and from the stand- 
ard attached to the base around which said ways revolve, and upon 
which they are elevated and depressed, the whole being constructed 
and arranged substantially in the manner and for the purpose above 
made known.” 

22. For an improvement in the Refrigerator; Thomas H. King, 
New York City, N. Y., June 20. 

This refrigerator consists of two compartments, one for containing 
provisions, &c., and the other ice, and a coil of tubes which commu- 
nicates with the atmosphere outside, and with the provision cham- 
ber, which is also provided with an air pump. After the provisions 
have been put in the safe and closed, the communication with th 
coil of pipes is closed and the air pumped out, and then the commu- 
nication with the coil opened to admit cold air. 

Claim.—“ What I claim as my invention or improvement, and de- 
sire to secure by letters patent, is the above described method of pre- 
serving food in hot places, seasons or climates, in a /resh, dry, cold 
air, without the cmmedia/e presence of ice, or other cause, to produce 
humidity ; and this I claim to do either by creating a partial or almost 
entire vacuum, or by blowing or pumping in the air in the manner 
aforesaid, thus fully and effectually causing ventilation, by air ata 
low temperature, and thereby betier preserving from decay animal, 
vegetable and other substances, liable to be destroyed by the presence: 
of heat and moisture. J also claim the right to construct, use, and 
vend the same, and to apply the coil of pipe, tubing, or cylinder, as 
also the air pump, force pump, or bellows, to vessels or any appa- 
ratus already made and used as refrigerators for the preservation ol 
food, &c., in the manner aforesaid.”’ 

23. For improvements in the Bee Hive ; Clark Wheeler, Little Vai- 
ley, Cattaraugus county, New York, June 20. 
We are under the necessity of omitting the claims, as they coud 

not be understood without reference to the drawings, which are to 
complex to justify publication. 

24. For an improvement in the Power Loom; Fnoch Burt, Man- 
chester, Hartford county, Connecticut, June 20. 
This improvement consists in the employment of a set of fingers 

jointed to the lay, and playing between fingers or bars in the race 
board, so that when the shuttle has passed without a thread, the 
jointed fingers will pass between the bars in the race board and dis- 
engage the protection bar and stop the loom. } 

Claim.—*In the foregoing described first and second variety 0! 
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woof protection, I eiaim as my improvement, and desire the same 
secured to me accordingly, the hanging of the combs or limbs before 
described, upon the race beam z¢se/f in such manner as to sink to the 
face of the race as the Jay moves back to admit the shuttle to pass 
smoothly over it, and rise immediately after, (if there be no woof 
thread,) bringing the protecting finger in contact with the latch or 
cast off, arresting the lay in its firs¢ downward progress, and instant- 
y stopping the loom. 

25. For an improvement in the Mill for Grinding; Jesse Fitzger- 
ald, New York City, June 25. 

This is a conical mill, the shell or concave of which is composed of 
segments, With adjustable strips of sheet metal between that consti- 
tute the teeth. The supply of grain is regulated by an adjustable 
isk, which governs the aperture leading to the stone. 
Claim.—* What I claim as my invention, and desire to secure by 

etters patent, is,—Ist, making the external cone in segments, having 
\justable metallic teeth or grinders between them, the said teeth 

ing adjusted by the means above described, or any other substan- 
tially the same, 2nd, the regulating the admission of the grain to the 
mill by means of the revolving gauge, as described.”’ 

ef. For an improvement in the Bark Mill; Anson P. Norton and 
Morris Owen, Sangerfield, Oneida county, New York, June 25. 
On the shaft of the double nut, as heretofore used, there are three 

ims with teeth, and these rotate between two sets of bars also pro- 
vided with teeth, attached to the shell or case of the mill, for the pur- 
ose of breaking the bark before it is presented to the action of the 
grinders. 
Claim. —“ Having thus fully described our machine, and its im- 

provements, What we claim as our invention, and desire to secure by 
(ters patent, is the combination of the bars and the toothed arms on 

: double nut shaft running between the straight toothed bars with 
e bark mill, constructed and arranged in the manner and for the 

purpose deseribed.”’ 

27. For an improvement in Saw AMil/s; Henry Quin, New Alexan- 

dria, Hunterdon county, New Jersey, June 25. 
The object of the improvement for which this patent is granted, is 

to set the log at the end of each cutand run back the carriage, so that 
from the moment the log is put on the carriage until it is cut up, the 
mill needs no attendance ; but the arrangement of the parts could not 
clearly understood without the drawings, the publication of which 

vould carry us beyond the limits of this work. The claims are neces- 
sarily omitted, because of their dependence on the drawings. 

28. Fora machine for Reaping, Thrashing, and Winnowing Grain; 
Erastus C: West, Bradford, Orange county, Vermout, June 25, 

The seythes are attached to arms. at the lower end of a vertical 
28" 
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shaft, and to the same shaft are attached the fingers of the cradle. 
which in their rotation pass between the fingers of a vibrating hand, 
which catch the straw, &c., and carry it to the apron, which conducts 
it to the thrasher. The hand is vibrated by a lever receiving motion 
from a cam groove at the upper end of the scythe shaft. . 

Claim.—“ What I claim as my invention, and which | desire to se- 
cure by letters patent, is the before deseribed arrangement of the 
vibrating hand, in combination with the revolving cradles operated 
by the lever, and eccentric grooved wheel or plate at the head of thy 
axle of the eradle.’’ 

29, For improvements in the process of Water Rotting, Bleaching. 
&c., Hemp; Richard Deering, Sen’r., Louisville, Kentucky, Jun 
25. 

The hemp is placed upright in cars that run on rails, and placed j 
a watering chamber, where water is thrown on to it from a watering 

car running on rails above, and from this the cars are transferred toa 
heating chamber, which is heated by steam discharged into it by a 
pipe from a boiler. 

Claim.—“ What I claim, and desire to secure by letters patent, 
the arrangement and combination of the furnace and boiler, or othe: 
similar heating apparatus, with the drying and wateritig houses, rai 
ways, and watering apparatus, as described. 

«JT aiso claim as new, and as my invention, the peculiar constru 

tion of the watering house, and the mode of managing the hemp b 
putting it in an upright position on railroad cars, and subjecting it to 
the process of preparation, (either in watering houses or in 
water,) and while on the cars and in an upright position. 

“I do not claim to be the discoverer of the mode of preparing un 

rotted hemp by the heating process: this is claimed by Mr. James 
Anderson, of Louisville, Kentucky, and I have referred to this method 
of preparation in the manner above described, with his permission.” 

pools ol 
i 

$0. For an improvement in the process of Rolling Hemp; Thomas 
H. Barlow, Lexington, Kentucky, June 25. 

Claim.—* What I claim as my discovery, and desire to secur 
letters patent, is the above process of preparing hemp or flax, by firs’ 
steeping it in warm water until it is completely macerated, and th 
as soon as it has been brought to this macerated condition, the tempe- 
rature of the water is to be immediately raised to, or above, the bou- 
ing point, by which means the further progress of fermentation aud 
putrifaction is stopped, and by continuing the boiling of the water, 9 
1apid and complete separation of the gluten from the fibre 
effected.” 



dle, 

ind, 

cts 

lion 

ie! 

American Patents which issued in February, 1842. 331 

Improvements added to existing Patents in the month of June, 1845. 

1. For an improvement in Tailors’ Shears ; Herman Wendt, of 
New York City, N. Y., June 2. 

This is for an improvement added to letters patent granted to him 
on the 23rd day of March, 1842, and not yet noticed in our list of 
arrears. ‘The improvement consists of a guard piece which is placed 
across, and forms a connexion between the outer and inner part of 
the thumb bow in such a form and position as to nearly encircle the 

whole of the ball near to the middle joint of the thumb of the opera- 
tor, aud give that part of the hand a more equal and extended bear- 
ing, and preventing the handle from falling into the web of the thumb, 
thereby enabling the operator to use the instrument more effectively 
ihan without this improvement. 
And the application of this piece between the inner and outer parts 

of the thumb bow for these purposes, constitutes my whole and sole 
claim in this addition to my original specification aud patent. 

2, For an improvement in the Sun Dial; James P. Gardner, Colum- 
bia, Mauray county, Tennessee, June 7. 

This is an improvement added to letters patent granted to him on 
the 5th of December, 1843. The object of this improvement is by 
the addition of a line on the hemispherical dial, previously patented, 
to indicate mean time. 
Ciaim.—* What I claim as my invention in the above specified im- 

provement, and desire to secure by letters patent, is to construct the 
dial in the manner described, so as to give mean time* by the use of 
the line drawn as herein set forth.” 

3. For an improvement in the Bailing Wheel; H. D. Forbes, New 

York, June 7. 
This is for an improvement added to letters patent granted to him 

n the 26th of May, 1843. 
Claim.-—“ What I claim as my invention, and desire to secure by 

letters patent, as an improvement on my original patent for an im- 
provement on the bailing wheel, is the use and construction of the 
elastic or yielding bucket, with the bulk head, as herein described.”’ 

List of American Patents which issued in the month of Febru- 

ary, 1842. 

(Continued from page 268.) 

15. For a Spring Sash Fastener ; George W. and Ezra B. Robin- 
son, Boston, Massachusetts, February 7. 

The catch of this fastener has a slot in one end, by which it is con- 

nected with the lower rail of the upper sash by a pin, on which it 

* There is a very small variation from mean time, only amounting to one min- 
ute in something over seventy years. 
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turns and slides, a spiral spring being interposed between the back 
end of the slot and the pin, the object of which is to cause the end of 

this catch to act against cam-like projections on the upper sash, to 
hold it either open or closed. The catch has a hook which catches 
on to a pin on the upper rail of the lower sash, and when hooked the 
spiral spring not only draws and holds the catch on to the pin, but 
tends to draw together the two sashes. 

Claim.—“ What we claim as our invention, and desire to secure by 
letters patent, is the adjustment and application of the spring as be- 

fore described, so as to effect the double purpose of drawing two 
sashes together, and also to act upon the fastener, in fixing it to its 
proper place, as herein before described, when thrown backward or 

torward for the purpose of being opened or shut.” 

16. For improvements ia the machine for Muking Screws, Rivets, 
Belts, &e.; Ls. D. and Jacob Walter, Springfield, New York, Feb- 
ruary 7. 

We are under the necessity of omitting the claims in this instance, 
as they refer to and are wholly dependent on the drawings. 

17. For improvements in the mode of Preventing Steam Boiler: 
from Bursting, or their Flues from Collapsing ; Vhomas § 
Easton, Mobile, Alabama, February 12. 

A valve is placed in the upper part of the flue and opening down- 
wards, and sustained by a bow, or brace, the ends of which are in and 
sustained by fusible alloy, which, So soon as it melts, liberates thy 
valve and permits the water, &c., to pass out into the flue. This 
valve is so connected with a driving rod which passes out through th 
top of the boiler as to admit of re-closing it. 

Claim.—“ What I claim as my invention, is the flue safety valv 
acted on by fusible metal, which will let it down at any required de 
vree of heat or steam pressure, alike protecting the steam boiler from 
bursting, or its flue from collapsing ; and I also claim the driving ro 
for which inventions I desire to secure my right by letters patent, th 
flue safety valve and the driving rod being in conjunction.” 

18. Fora Spark .?rrester; William C. Grimes, York, York county, 
Pennsylvania, February 12. 
Claim.—* What I claim as new, and as my invention, aud desir 

to secure by letters patent, is the mode of separating sparks and othe! 
particles of matter, fromthe gaseous current discharged from locomo- 
tive or other chimneys in the manner set forth, or in any other sub- 
stantially the same; that is to say, by passing the current from a ceu- 
tral chamber through tangential openings into a larger circular cham- 
ber around them ;. wherein the sparks and particles are retained by 
centrifugal force, and revolve till they are consumed, or are passed 
out through proper openings into exterior chambers made for that 

purpose.” 
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19. For an improvement in the Wash Board for Washing Clothes ; 

Marcellus Sands, Franklin, Delaware county, New York, Feb. 12. 

The patentee says :—“ The nature of my invention consists in hav- 
ing a board in the shape of the common wash boards, with one side 
of, or a part of one side, fluted, and india rubber put over the fluted 
surface, so also to form a fluted surface, and fastened by nails, or any 
‘hing else, to make it firm.’’ 

Claim.—* What | claim as my invention, and desire to secure by 
e(ters patent, is the application of the india rubber on the surface of 
‘he board to rub the clothes on, or using india rubber in any shape.” 

20. For improvements in the machine for Cufling Shingles ; Avery 
Kinney, Homer, Courtland county, New York, February 12. 

The patentee says:—“In its general construction and manner of 
peration, my mé chine resembles some others that have been con- 

ructed for the cutting of shingles. Two knives are attached to a 
iding frame which works up and down between fender posts or 

vertical side timbers, and said knives being placed obliquely so as to 
make a draw cutin their descent. The bolt or stuff to be cut is to be 

prepa red, therefore, by being steamed or boiled, and it is to be placed 
aiid held upon a suitable bench or rest, in front of the cutting knives, 
suid knives cutting the timber nearly lengthwise of the gr ain. In the 
foregoing particulars I do not claim to have invented any thing new, 
my principal improvement being in that part of the machine by which 
the bolts are held and fed up to the cutting knife.” 
We are under the necessity of omitting the claims in this instance, 
they are wholly dependent on the drawings. 

1. For an improvement in the Reel for Reeling Silk; A.B. Jones, 

Assignee of Wm. H. Jones, Manchester, Hartford county, Connec- 
ticut, February 12 

There are two spools that have small wheels on their arbors, which 
st ou and are rotated by the periphery of a drum below, and the 
riphery of this drum is provided with a zigzag groove, which gives 
vibratory movement to the fingers for guiding the threads on the 

surface of the spools. 

Claim.—*I do not claim as my invention the winding of silk from 
he cocoons on to barrels or spools, nor the lateral motion by which 
(isspread upon them. But Ido claim as new the drum with the 
spools, so resting upon the plane of its periphery as to be turned by 
iriction, in combination with the alternate angular groove and pin 
passing round through the middle of the same, giving the lateral mo- 
ion to the fingers for spreading the silk.” 

For an improvement in the machine for Grinding and Crushing 
Corn and Cobs ; James and William Murray, Baltimore, Mary- 
land, February 12. 
A series of tubes are placed side by side, and of such capacity as 
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as tS to admit only one ear at a time in each, and these tubes are s9 : 
i arranged as to present the ears and wire to the action of cutters, oy 

oe a cylinder or a disk, by which they are severed and carried to the 
2 grinder. : 
oe Claim.—*“ Having thus fully described the nature of our invention, 
% and shown the manner in which the same is carried into operation, 
£ what we claim as new in the above described machine, and desire to 

i" secure by letters patent, is the combining of the tubes into which the 
! ears of corn are to be separately dropped, with a breaker or cutter, 
E ° which may be either cylindrical or in the form of a wheel or disk, 

x but is to be so arranged, as herein set forth, as that the breakers or 
ie cutters shall break or cut off the lower ends of the ears of corn, so as 
f to prepare them to enter a mill within which they are subsequent 

to be ground.”’ 

LG. ee 
23. For an improvement in /nislands; D. J. Mandell, Springfield, 
Hampden county, Massachusetts, February 21. 

The patentee says:— The nature of my invention consists in pro- 
viding an inkstand in which water becomes expeditiously changed 
into a pure, beautiful, bright, and permanent ink, black, biue or red, 
as the case may be, and flowing most readily from any pen, whether 

| 
—_He- ee 

tt . of steel or quill, while the outside is so constructed as to prevent th: 
hs moisture that is within from oozing through, rendering the inkstand 
ey firm and cleanly without, while the interior moistens and wears gra- 
on dually away beneath the action of the water.” 
ty Claim.—* What I claim as my invention, and desire to secure by 
. letters patent, is the construction or manufacture of inkstands of the 
at | material and in the manner above described, which will change wate: 

expeditiously into an ink, which will be not only of good color, sub 
ef stance, and permanency, but which will most freely flow upon almost 
? any paper, from almost any pen, whether steel or quill, while the 
iy inkstands themselves remain outwardly as firm and as clean to th 
sik touch to the last as any.” 
{i 

j 24. For improvements inthe Spark .frrester ; Louis Chevrier, Brook- 
ie lyn, Kings county, New York, February 21. 
: On each side of the chimney there is a chamber with an escape pip: 
. at the top, and separated from the chimney by a vertical perforated 

partition ; and between these two chambers, and above the chimney, 
: there is a space between two horizontal perforated diaphragms 

filled up with wire pressed together, so as to permit the escape o! 
gases, but not sparks. 

Claim.—* Having thus fully described the manner in which I con- 
struct my spark arrester, and shown the operation thereof, what | 

claim as new therein, and desire to secure by letters patent, is the “ 

RE Paw e ee ‘ 4" manner of combining with the centre chamber, the space to admit 

‘ and regulate the direct escape of a portion of the draught, as hereil! 
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fully made known, the amount of the escape through the said space 

being regulated by the quantity of tangled or pressed up wire, or of 
sheets of wire contained between the perforated plates. I claim also 

the manner of combining said case or space with the main flue in the 
centre, with the two chimneys or escape pipes at the upper ends of 
the two outer chambers.’’ 

25, For an improvement in the manner of Forming Worked But- 
fons on the Heads or Handles of Whips, &c.; Robert 8S. Brown, 

Philadelphia, Pennsylvania, Feb, 21. 
The patentee says,—“In making or forming the buttons by my 

mproved process, I proceed in the following manner: I take the 
whip maker’s plaiting machine, of any of the several kinds now in 
ise; some of these machines, as is well known to manufacturers, re- 
uire to have a rim or hoop around them which must reach up to the 

ght of the bobbins, to enable them to plait backwards, whilst 
thers do not require this appendage. In using these machines, | 
orm what are called the thumb and top buttons upon a mandrel or 
? indle of wood, or of metal, of suitable size. For a foundation upon 
‘hich to plait the button I make a tube of paper, by pasting one, 
vo, or more thicknesses of that material, around that part of the 
mandrel which is of the proper size. This paper tube I cut square 
ateach end, and to the length required for the button. I then place 

the mandrel in the machine, and plait over the paper tube from one 
id of it to the other, and cut the ends of the thread or catgut off 

smoothly at the place of beginning. I next back over the first p!ait- 

g far enough to cover the ends of the threads at the place of begin- 
g, by which they are rendered secute. For some purposes the 
iting will then be completed; but if the button is required to be 
ker in whole or in part, I continue to plait backward and forward 

itil it has assumed the desired size and shape. It is then to be 
cen off the mandrel, the thread or catgut cut off to a proper length, 
waveled to a short distance, and tucked into the paper tube, taking 

> that they do not reach through it. I then pass the mandrel into 

tube, roll the button, and size it.”’ 

Claim.—*« Having thus fully described the nature of my improve- 
ment in the mode of making or forming the worked buttons for whips, 
what I claim therein as new, and desire to secure by letters patent, | 

> manufacturing of them upon a mandrel, when they are to be 
ippe d on to the whip, or upon a h pag of a whip, in the part where 

such button is to constitute a head or knob, by using the common 

whip maker’s plaiting machine for the at purpose, in the manner herein 
set forth. Ido not claim any thing new in the machinery or appa- 
ratus that I employ, but limit my claim to the new and improved pro- 
cess in the art of manufacturing such buttons as herein described and 
made known.’’ 

a 
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26. For au improvementin the Spark vdrrester ; James Lewis, Sara. 
toga Springs, New York, February 21. 

The chimney is surrounded by a chamber for the reception of the 
sparks that are thrown into it by a fan placed above the chimney, 

‘ which fan is made conical, and the outer extremities of the wine. 
curved, to throw the sparks down into the receptacle. 

ade ao Rte F oa 2 
¢ 

a 
ro 

‘oat Claim.—* The invention claimed is the inverted, bell-shaped, re- 
- | volving fan wheel, combined with the detached stationary cy|inde; 

placed on the top of the pipe and spark receiver, as before described, 
for arresting the sparks and cinders emitted by locomotive or other 
steam engines.”’ 

ee ee 
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27. For improvements in Rolary Temples for Looms ; Geo. Draper, 
Sangus, Essex county, Massachusetts, February 21. 

Claim.—*“ Having thus described my improvements, I shall claim 
it chr an 

fe constructing the temple box, with a rest or notched bar and gauge j 
f ; front of the temple wheel, and making said gauge movable or adjust- 
i, . able, so as to be easily adapted to cloths of diferent thicknesses, th 
be whole being arranged and operating substantially in the manner a: 
ie for the purposes herein before described. 
i * Also the method of confining the teeth of the temple wheels by 
2, forming a groove in the top face of the temple wheel, just in rear 
i the circular edge of said wheel, and passing the teeth through th 
“ . perimeter or outer edge of the wheel into said groove, and agains! 
et its rear side, and confining said teeth therein by pouring or casting 
ue lead or other metal, or composition of metals, in said groove 

» around said teeth, all as herein before described.” 
i 

i 28. For animprovement in the Escapement of Clocks, Watches, & 
- Jolin H. Mulford, Albany, New York, February 21. 

4 Instead of the pallets used on the verge of the common clock esc 
i ment, two rollers are used with notches cut into them, the faces 
ti which notches radiate from the centre of the verge, and against whic! 

. the teeth of the crown escapement wheel alternately take—the verg 
A being provided with a balance in the usual manner. 
a Claim.—* The crown balance wheel, balance and spring, used iu 
is this escapement being in common use, and the rollers being like ty 
# roller in the “duplex watch,’? what I claim as my inventiou, and fo: 
¥ which I seek letters patent, is the use, application, combination, and 
y manner of adjustment of the common crown balance wheel, with the 
by? two notched rollers forming the peculiar “escapement’’ above des- 
ei cribed.”’ 
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Notice of Bogardus’ Universal Eccentric Mill for Hulling, Cut- 
ling, and Grinding. 

For the Journai of the Franklin Institute. 

We deem this one of the most useful and important inventions of 
the time. Mr. Bogardus is an American citizen, a resident of the 
city of New York, and well known, from the number and variety of 
his inventions, as one of the most ingenieus of ourcountrymen. The 
American Institute awarded to him their highest premium,—a gold 
medal,—for an article exhibited at the Fair; and the Lords of the 
Treasury in England gave him their premium of two hundred pounds 
for the best form of wafer-stamp, which was offered immediately 
after the adoption of the present postage system of Rowland Hiil. 
In consideration of the great merit of the invention now under con- 
sideration, Congress at its present session extended the Patent for it 
for fourteen years, by special act. 

This mill of Mr. Bogardus is of that class of inventions of which 
but few are made in centuries. Mills are nearly the oldest machinery 
nn record, and yet all others, however various their form, have been 
constructed on one uniform principle, namely, ene stone or plate 
being stationary, and the other revolving, which, by its rapid revolu- 
(ion, communicates a centrifugal force to the substance introduced 
between the plates, and thus subjects it to their grinding action— 
whereas, in Mr. Bogardus’ mill, the principle is entirely new, and 
unquestionably his original invention. 

in this mill both plates revolve in the same direction (with nearly 
equal speed) on centres, which are apart from each other, one inch 

more or less: the centre of the one, or axis thereto affixed, resting on, 
ind revolving upon, a stationary point; whilst the prime mover, by 
means of a belt, or gearing, communicates motion to the other plate, 
The circles which are cut in the plates act like revolving shears, cut- 
ting every way, which, when in operation, causes a peculiar cutting, 
wrenching, or twisting and sliding motion, admirably adapted for 

every species of grinding. From the position of the two centres, it is 
uamed the Eccentric Mill. The beautiful and singular motion o! 
these mills, which originated with himself, he has now brought to 
perfection, after years of study and experiment; and if the state- 
ments of those by whom these mills have been already used, are to 
ve regarded, they must eventually supersede all other mills for all 
purposes of Audling, cutting, and grinding. 

The following are some of the advantages of mills worked on this 
principle : 

1. The peculiar motion of the plates will, of itself, discharge the 
ground substance, so that many substances can be ground thereby 
which would altogether choke other mills. 

2. In other mills, a given point in orfe of the plates continually 
describes the same circle on the other; but in this mill, it traverses 
ou the other plate, at an infinite variety of angles, every point within 

‘wo concentric circles apart from each other, twice the distance of the 
centres of the plates, thereby rendering the wear and tear of the 
plates uniform, and preserving the grinding action of every point. 
Vou. XI, 3ap Seriss.—No. 5.—May, 1846, i 
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3. In other mills, the grinding power of each point increases with; 
its distance from the centre; but in this mill, every point from the 
centre to the circumference has the same grinding power. A con- 
siderably smaller mill will, therefore, effect a given purpose, and the 
Eccentric Mill is therefore more portable than other mills. 

4. The ever-changing action of the mill, and the quick discharge 
of the substance ground, prevent it from becoming heated, so thatthe 
Eccentric Mill may be profitably employed in grinding substances, 
which, in other mills, would be either spoiled or deteriorated in 
quality—or, by their melting, be impossible to be ground. If othe: 
mills were driven with that speed which can be safely applied to the 
Eccentric Mill, they would be made red hot in a few minutes. 

These mills have been successfully introduced for the following 
purposes : 

Hulling Rice, Coffee and Olives. 
Grinding Grain of all kinds ; Paints of all kinds, in water or in oil ; 

Iron, Zinc, Copper, and Gold Ores, Plumbago and Manganese, Bones 
for Manure, and Bones for refining Sugar, Flint and Quartz, Char- 
coal, Plaster, Putty, Printer’s Inks, Drugs and Dye Stuffs, Snufls, 
Mustard, Coffee, Spices, Loaf Sugar, Starch, Gums, Resins, Asphat- 
tum, India Rubber, Flax Seed, and Oil Cake, &c., &c. 

Of the substances enumerated, some cannot be ground at all by 
other mills; in short, the Eccentric Mills are more economical in the 
power required to drive them, and in the labor of tending them; they 
are less costly for the work they do, and more portable; they ar 
capable of being applied to purposes for which other mills are use- 
less; and the wear and tear is trifling. 

The annexed engraving (plates III and IV) are representations ot 
the mill for grinding dry substances. The directions for using them 
are as follows: 

The mill should run to the right, and make not less than three lun- 
dred revolutions per minute. Nearly any quantity can be ground by 
increasing the speed. ‘The mill is regulated to grind fine and coarse. 
by the under-screw, on which the end of the shaft revolves; turning 
the screw to the left, will bring the plates together and cause the mil! 
to grind finer. The regulating screw is held firmly in any position, 
by a small screw placed against its side. There are three reservoirs, 
which should be well supplied with oil. The first is on the top ot 
the upper plate, two or three table-spoon fulls of oil should be poured 
into this reservoir through a small hole made in the top of the mi. 
for that purpose. The second reservoir is the box, through which 
the main shaft passes ; this is just under the spout of the mill. This 
reservoir should be filled with tallow so that it may supply 1sell. 
There is also a small hole in the back part of the mill, through which 
oil can be poured into this réservoir, if requisite. The third reservol! 
is the step in which the main shaft revolves, that may be filled with 
oil. The feeding is regulated by a shoe, acting against the tube o! 
the upper plate, which causes the shoe to vibrate ; this, with the slide 
in the hopper, regulates the quantity fed into the mill. Screw holes 
are made round the rim of the hopper, for the purpose of extending 
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its size to any dimensions required. The mill can be taken apart, 
cleaned, and the plates changed (if necessary) in a few moments. 

Plate V is a representation of the form of mill for grinding liquid 
substances. The directions for its use are as follows, viz: 

The mill should run to the right, and make from one hundred and 
fifty to two hundred revolutions per minute. The belt passes from 
the back of the mill, running over the front part of the pulley, leaving 
the front of the mill clear; the scraper must be placed just where the 
plates coincide with each other, so as to scrape both plates at the 
same time. ‘The reservoir or step for the under-plate should be well 
supplied with oil. A small syringe may be used for that purpose, or 
the under-plate may be taken out, (this is done in a moment by low- 
ering the screw,) and the reservoir filled with oil. Holes are made 
1 the screw for the purpose of putting in a wrench, by which the 
screw can be turned backward or forward. Turning the screw to 
the left, will bring the plates together and cause the mill to grind 
finer. After running a few hours the plates become faced, and the 
mill may then be set to grind as fine as desired. 
The testimonials of those who have used the mill of Mr. Bogardus 

are in the highest degree satisfactory. Dr. Sidney A. Doane, formerly 
Health Officer of the port of New York, says,— 

“IT have been long familiar with the Eccentric Mill invented by 
James Bogardus. It is extremely simple in construction, very port- 
able, occupies but little space, and with a small amount of power 
does a great deal of work. 

“ By the substitution of different sets of plates, which can readily 
be done, and by the most simple individual, it can be adapted to an 
immense variety of purposes, one minute grinding ores, and the next 
moment grains. My brother, of the firm of White & Doane, sugar 
refiners, Boston, have one in operation, for grinding the first quality 
of refined sugar, and can turn out a barrel of powdered sugar in ten 
minutes. ‘The hand-mills for grinding corn, hulling rice, &c., must 
ve of immense value to our southern planters.” 
The mill used by White & Doane is of the small size—the plates 

123 inches in diameter. 
Mr. Charles M. Keller, for a long series of years favorably known 

to the public as Chief Examiner at the Patent Office, in a letter to 
Mr. Bogardus, speaking of the mill, observes: “ It has introduced an 
entirely new principle in grinding, by means of which, under the 
eccentric action of the two grinders, the cutting or reducing angles 
cross each other at all imaginable and ever-changing angles, so that 
substances, heretofore considered too refractory for the action of a 
mill, are with yours ground with perfect facility.” 
Joseph Dixon, of Taunton, Massachusetts, observes,—“I have much 

pleasure in saying that 1 would not accept the best pair of stones that 
l ever saw, while I could obtain your mill for our use, viz: grinding 
black lead. It will run off two or three tons per day, and make no 
{tiss about it; in a word, it is excellent. 

“ Your patent mill, which we have had in operation about a year, 
\s held by us in higher estimation than it was after a few weeks’ trial, 
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which even at that time gave entire satisfaction, and fully answered 
he high encomiums bestowed upon it. I gave you more clearly and 
definitely our opinion of it. I will say that for some fifteen years | 
have been more or less in the way of employing mills; I have used 
stones of four feet six inches and five feet six inches in ‘diameter, and 

thought it doing well to grind two and a half tons per day, when the 
mil! was in good order, (which was only once in three days, the 
stones wearing so fast as to require taking up as often as that for 
“nicking.’’) With your mill we grind easily two tons per day, and 

can do this every day, as the change of plates requires only a few 
minutes, and the cost of new ones not so much as the smith’s bill fo: 
sharpening picks. Your mill, again, has a decided advantage in re- 
quiring /ess power to do the same work. We have never tried a 
horse to drive it, but feel quite certain, judging from the friction oi 
the band on the pulley, that a horse could easily carry it, while three 
would be required to do the same in a common “stone-mill.”’ 

“1 have frequently given myself much pleasure in showing to my 
friends, and persons using mills for various purposes, wishing my 
opinion on that subject, your mill as the best which has ever come 
within the scope of my knowledge. ‘This opinion is predicated oa 
what I have above stated; and its cheapness, simplicity, adaptation 
to almost every species of grinding, and its little liability to derange- 
ment. If shall only reiterate to you what I have often said to others, 
—that I would not accept any other mill which I have ever seen, as 
a gift, since I have used yours.” 

J. & F. Trippe, Druggists, 90 and 92 Maiden Lane, New York, 
say,—* We have purchased and used two of Bogardus’ Eccentric 
Mills for grinding paints, drugs, &c., &c., and take great pleasure in 
recommending these mills for the purposes above enumerated. 
They have given us entire satisfaction in their operation, being at- 
tended with complete success in the various uses to which we have 
applied them. These inills we have now used for upwards of three 
years, and during that time they have worked well, and have cost 

nothing to keep them in repair, with the exception of elanging the 
plates, which is a very simple and cheap process.”’ 

Horace M. Day of New York, says, that with his experience in the 
use of this mill, he considers it an indispensable appendage to an 
India Rubber Manufactory. I would be at a loss, he adds, if I had 
not this patent mill, particularly for the grinding and mixing the dry- 
ers ; it is superior to any mill | have ever seen, doing its work better 
and cheaper than any other contrivance. 
We give the following extract of a letter from S. Spelman, Sau- 

gerties, New York: 
“In 1842, the New York and Saugerties White Lead Company 

purchased and put up one of your universal mills; since which time 
it has been in almost constant use, in grinding White Lead in Oil, at 
a very trifling expense, and is now apparently in as good order as 
when it was first started. It has done considerably more than one 
run of stones would in the same length of time, and has done its work 
well. I consider your mills superior (for the above named purpose) 
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to any other grinding apparatus that has fallen under my observation. 
In fact, the Company having added nine mills to the establishment 
siuce the above named date, showing conclusively in what estimation 
they are held.’’ 

‘The tesumonial of Stephen Waterman, Block Manufacturer, 105 
Murray street, New York, is well worthy of remark. He says,— 
*In 1840 I was connected with an establishment for the manufac- 

turing of bone. ‘The shins, knuckles, &c., were valuable to grind, to 
se as a manure. ‘The refuse bone had never been ground fine 
ough; in fact, it had only been broken or cushed, and, in that 
state, required considerable length of time to decompose. Farmers 
‘} moderate means refused to buy, although acknowledging the value 

of bone as a manure. I made every effort to procure a mill that 
would grind bones fine—I examined and made inquiry of every 
lescription of mills, and witnessed some very ingenious experiments 
that were made ; but they were all attended with one uniform result, 

a complete failure. In some of the mills 1 tried, the bone could 
grounc, but they would not deliver it—the bone would remain 

where it was cut, and immediately form a smooth surface on the 

ite, stone, or rasp, and, in some instances, heat, and take fire, espe- 
uly if it were in any way connected with wood. I accidentally 

heard that James Bogardus, of New York, had invented an Eccentric 
Mill, that could grind bone or any thing else. 

‘I mention the facts above stated, to show what his mill had to 
mitend within the grinding of bones. I procured one of Bogardus’ 
ls, and had it put in operation. It was attended with complete 

wcess, and I found it accomplished every thing I could desire. It 
uld grind bone of the hardest and toughest kind, and very fast. 
. Say 10 bushels per hour, with 16 inch plates. It would free 

eit perfectly, and that is what no other mill that I have ever tried. 
met with, accomplished. The mill operated like shears, cutting 
ry way, the article ground striking the plate near the centre until 

t arrived at the periphery of the pl ate, and was then de livered, I 
ground 4000 bushels of bone fine with this one mill, before the plates 

inted refitting. ‘This refitting is a very cheap process. The re- 
wal of the plates, by facing them with castings, costs less than you 

in pick an ordinary pair of “stones, without considering the time lost 
that operation. Bones are considered one of the hardest articles 

ground ; and | have ground 5000 bushels fine without changing the 
lates. During the time I superintended this mill personally, which 

ras about three years, [ put in two pair of these sheathing plates, 
sting about $1.50, and when I left it in charge of others, it was in 

200d condition. ‘The last time I was at the place, it had been run- 
ug over four years. About two months since, one of the parties 

) are now in possession of the mill, told me that it can turn out 
en ‘treshale per hour, with not more than three horse power. In the 
same establishment, four more of Bogardus’ mills were ordered, im- 
mediately after the one for grinding bone had succeeded so well. 

They were used for grinding Printer’s Ink, Fine Paints, Ivory and 
Bone-Black, Mustard. &e., &e , &e., and they gave entire satisfaction. 

2g" 
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They were kept running, without requiring any repairs. I consider 
this mill, in an economical point of view, the best ever invented. | 

have seen this mill, with about a 1Qinch plate, grind a bushel of corn 
ina minute. I have seen them hull rice with great rapidity, with 
one man turning the mill, and that without breaking the rice, a very 
important point to be gained in a Rice Hulling machine. I have 
heard of various uses to which these mills have been applied, with 
the same pleasing results. 1 have been familiar with mills, and 
various kinds of machinery, for a great number of years—l have ex- 
amined every thing in the shape of mills that I could meet with, both 
running and in the Patent Office, at Washington, and it is my firm 
opinion, (and I have heard the same expressed by hundreds of emi- 
nent mechanics,) that it is one of the greatest inventions of the age, 

and one of the best mills ever made for any purpose. ‘This opinion 
is based on my own personal experience in its use, and I consider it, 
for the various purposes above enumerated, unequalled, being kept 
in order with little or no expense, and very portable.” 

Extract of a letter from A. A. Hayes, Roxbury, Massachiusetts, 
Roxbury Laboratory, Feb. 28, 1846. 

Mr. Bogardus’ mills have been used for the general grinding in 
our chemical operations, including a variety of substances of different 
degrees of hardness, They seem to be admirably adapted for redu- 
cing all kinds of solid matter to powder, requiring but a smal! part of 
the power necessary for moving stone mills, and performing a vast 
amount of grinding continuously and perfectly. When very hard 
and brittle substances are used, the plates are worn smooth slowly; 
a comparison in this respect with stone mills, places the iron mills |a 
in advance on economical grounds. 

Extract of a letter from Jonny S. Ricuarps, Esq., Wilmington, S 
C., April 12, 1846. 

I arrived here on Tuesday evening last; and on the following day 
commenced arranging the corn mill; and am gratified to add my tes 
timony to those already in your possession, of the great value of you 
Eccentric Mill. I timed it, and found that it would grind a buslie! 0! 
corn in six minutes. This mill, you will recollect, is one of the sma 
size—the plates 124 inches. Iam well satisfied with it; and have 

to request that you will furnish me with some of the new plates ex- 
hibited to me when last in your establishment. IL have sent samples 
of the meal, as ground in your mill, to Boston. 

Testimonial of D: B. Crockerr, Newark, New Jersey, April | 
$816. 

I have used the Patent Eccentric Mill, invented by Mr. James Bo- 
gardus, for the past four years, for the grinding of printer’s ink, paints, 
&e., and have also seen it used by others, and I can truly say, that 

for ali the various purposes to which | have applied it, for grinding 
liquid or wet substances, or dry, it is unequalied. From its peculial 

construction, it is admirably adapted to the grinding of substances 
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which cannot be ground in other mills, as the eccentric motion, while 
it twists, as it were, the matter to be ground, and not simply crushes 
or rubs it, also, from its continual outward tendency, discharges it as 

soou as it is sufliciently ground, giving place to a fresh supply ; thus 
performing more work with less labor than the old-fashioned mill, 
which has not this power of discharging itself, but allows the sub- 
stance, iil Mauy cases, to remain after it is ground, to choke and im- 
pede its operation. 1 therefore take great pleasure in recommending 
Bogardus’ Mill as every way worthy of the high encomiums be- 
stowed upon it, believing that it cannot fail to give satisfaction to all 
who use if. 

1 recommended the mill to Messrs. Concklin & Co., in Cincinnati, 
while doing business in that place some three years since, and pre- 
sume I am the person to whom they allude in their letter, published 
among other testimonials, and I therefore accord with all which they 
state in its praise. 

Testimonial of Sri.pman, AtLeN & Co., Novelty lron Works, 
New York, April 15, 1846. 

This is to certify, that we fully understand the “Eccentric Univer- 
sal Mill,”? invented by Mr. Bogardus, and know practically of its 
operation in various kinds of grinding. In every instance within our 
knowledge, it has been entirely successful; and we believe it to be 
one of the most useful and valuable machines. for the purposes for 
Which: it is intended. 

We have had occasion to send them to the West Indies and Lou- 
isiana, for the purpose of grinding sugar ; and their performance has 
heen so satisfactory, that orders for more have been received; and 
we expect a large demand for that object. 

Testimonial of M. H. Posr & Co., Essex, Connecticut, April 17th, 
1846, 

We have had in constant use one of Bogardus’ Patent Eccentric 
Mills for grinding bone for manure. For several years we have been 
ubjected to great loss for the want of this mill. Sefore we obtained 

it, no use could be made of the large quantities of chip-bone which 
accumulated on hand in working the bone. This chip-bone was 
worthless, as we could find nothing that was capable of grinding it 
fine for manure. After much study to invent a mill, and much 
trouble and expense to examine mills for grinding hard substances, 
we concluded to give it up as a failure; but accidentally learning 
that Mr. Bogardus had invented a mill that would grind bone, led us 
to give one a trial, which resulted in success, and even greatly ex- 
ceeded our expectations. The mill used is of the small size; it turns 
out 10 bushels per hour with great ease. In fact, we know not how 
to do without it. Jt is decidediy the only mill that can be relied upon 
for grinding hard substances. 

Testimonial of Woolsey & Woolsey, New York Patent Sugar Re- 
finery, May 1, 1846. 

laving employed Bogardus’ Eccentric Mills in our business, and 
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having substituted them for other mills of stoue and iron, we cheer. 

fully concur in the opinion expressed by many, that the mill is a 
valuable one, and for a variety of purposes superior to any others 
we have seen. 

We might multiply these statements from gentlemen well known 
in our country, who have giveu this invention the test of experiment, 
as R. L. & A. Stuart, sugar refiners, New York—Conkling & Co., 
Cincinnati,—and others. But we have already trespassed too much 
upon our limits. ‘Those who wish to make any enquiries in regard 
to this mill, can be answered by addressing a line to James Bo- 
gardus, No. 40 Eldridge street, City of New York, or Hon. W. B. 
Maclay, City of New York. Ss 

{To be continued.] 

Notice of the Innual Report of the Commissioner of Patents, 

exhibiting the operations of the Patent Office for the year 1845. 
FOR THE JOURNAL OF THE FRANKLIN INSTITUTE, 

Such is the rapid progress of inventions in the United States, thai 
every year increases the interest of the report of that department ot 
the government. All who are engaged in any manuer in industry, 
look with deep interest to the progress of inventions, as the surest 
means of advancing their business, 

In a national point of view, this department is daily acquiring more 
importance, and it is to be hoped that the time is not far distant when 
our statesmen will give it that attention which it truly deserve 
From almost total obscurity it has, within a few years, forced its 
upon the notice ef the public; and the vast amount of industr 
evolved by mechanical aud chemical science, guided by the genius 
and energy of a class of heretofore obscure and neglected inventors, 
has foreed a reluctant acknowledgment of the maguitude of the meri! 
and the total dependence of every branch of industry on the progress 
of inventions; and as it must be admitted that the great rivalsiip 
nations has, in a great measure, been transferred from military force 
to the progress of the useful arts, and that that nation which most eu 
courages inventions must take the lead among the nations of 1 
earth, statesmen will be forced to pay attention to a subject too jou. 
neglected by them. 

These reflections are forced upon us by the perusal of that part o! 
the report of the Commissioner of Patents relating to the detects | 
the existing law of patents. This subject is treated by the Comm: 
sioner in a masterly manner, and shows that he has gone into the dis- 
charge of his duties with a desire to be useful. 

We regret that the want of space will not permit us to insert in tie 
present number of the Journal the whole of this able report ou (ie 
detects of the existing laws; but we promise it at an early period ; 
at present we will content ourselves by saying that the measures pro 
posed by the Commissioner of Patents will entirely remove the exist- 
ing evils, which are of a magnitude not to be appreciated except by 
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one who has seen genius crushed to the earth, and reduced to abject 
poverty, by the development of ideas which have added wealth to 
the nation, and comfort and luxury to society. As a witness for 
many years of this humiliating state of things, we are happy to ex- 
ress our thanks to the Commissioner of Patents for the able manner 

in which he has examined this subject, and presented it to the notice 
of Congress. 

The following short extract from the report will exhibit the opera- 
tions of the Patent Office for the past year. ‘ 

“The whole number of applications for patents received during the 
year 1845, is twelve hundred and forty-six. The whole number of 
caveats filed during the same time is four hundred and fifty-two. 
The number of patents issued in 1845 is five hundred and two, 

including six re-issues, six additional improvements, and seventeen 
designs. 

During the same period four hundred and seventy patents have 
expired, 

There have also been eighteen applications for extensions, three of 
which only have been granted. 
The receipts of the office for the year 1845, including duties and 

fees paid in on applications for patents, caveats, re-issues, additional 
improvements, extensions, and for copies, amount in the whole to 

351,076-:14; of which sum $8,223-33 have been repaid on applica- 
tions withdrawn, and for money paid in by mistake. 
The expenses of the office during the year 1845 have been, for 

salaries, $15,545-20; temporary clerks, $4,097-09; contingent ex- 
penses, including postage, $8,224-58 ; compensation of district judge, 

$100; library, $813-04 ; agricultural statistics, $2,392-41 ; amounting 
in the whole to $31,172-32; leaving a net balance of $11,680-49, to 
be credited to the Patent Fund. 
There has also been expended during the year past, under the act 

of March 3, 1837, the sum of $2,938-75 for the restoration of records 
and drawings, and the sum of $593-58 for duplicate models. 
The whole number of patents issued by the United States for in- 

ventions, up to January, 1846, is fourteen thousand five hundred and 
twenty-six. 
The general business of the office, as well as its receipts, has, dur- 

ing the year past, greatly increased over that of any former year. 
The excess of applications over the number received in 1844, is fwo 
hundred and one ; the excess of caveats filed during the same period, 
compared with the former year, is seventy-/wo, and the excess of re- 
ceipts, $9,850-08. ‘The statement appended to the report will exhibit 
the progress of the business of the office from January 1, 1840, to De- 
cember 31, 1845, inclusive, and will be interesting, inasmuch as it fur- 
nishes abundant proof that the march of improvement in the sciences 
and arts in this country continues to be rapidly onward. 

The balance in the treasury to the credit of the Patent Fund on the 
Ist January, 1846, was $182,459-69. 



—- & aS 

PRS 5 
Ss ee ee 

»< 
yee 

PL 
a 

{ 
, 

Sew TM SH ss 

oe = 

* 
" 

a ee. 4 

346 

MECHANICS, PHYSICS, AND CHEMISTRY. 

Historical and Practical Account of the methods employed in the 

Manufacture of Filigrained or Filigree Glass, and of Flint and 

Crown Glass,—communicated by M. Bontrems, Director of the 

Glass Works of Choisy-le-Roi, at a Special Meeting of the 

Sociélé d’ Encouragement, pril 23, 1845. 

(Continued from page 275.) 

To return to filigree glass, we will say that its manufacture was 
recommenced at the glass-works of Choisy-le-Roi, and that we re-es- 
tablished the processes and the manipulations by which it is produced. 
A glass-maker who had a small bottle-glass furnace in Choisy, ob- 
tained from our workmen a knowledge of these processes, and manu- 
factured this glass in small quantities, on his own account and that of 
a glass-dealer of Paris, who thought proper to take out a patent for 
filigree glass ; certainly no patent ever more completely justified these 
words of the new law, sans garantie du gouvernement, (without the 
guarantee of government.) This workman entered into the service 
of M. Nocus, manufacturer of enamel, at Saint Mandé, who has 
given a great extension to this branch of industry, and has produced 
filigree glass, not, it must be acknowledged, as perfect as the ancient 
Venitian glass, with which it cannot compare in finish, lightness, re- 
gularity of threads or form, but superior to what is now made at Ve- 
nice. For some time past, the glass establishment of St. Louis has 
also undertaken the manufacture of filigree glass ; this establishment 
has produced a number of articles with large many-colored rods, o! 
an agreeable appearance ; as regards the manufacture, it works in 
this new article with great ability, as well asin glass with triple layers 
of colors, cut or engraved; justice to MM. Lorrin § Marcus 
requires us to say this. As we are now speaking of colored glass, | 
will mention some particulars relative to coloring it by means of me- 
tallic oxides, which will appear new to very many of you. 

Ist. Oxide of Manganese.—Y ou know that the oxide of manganese 
gives a violet color to glass; this property has always been made 
available for the purpose of correcting the blueish-green or yellowish- 
green color so common in glass; some grammes of oxide of manga- 
nese impart to 100 Ailogrammes of glass a slight tint of violet, which 
is more agreeable than the greenish tint. The glass-inakers are 
aware that this violet tint must be slightly increased, because it be- 
comes less intense in the annealing arch. If the oxide of manganese 
is in excess, its effect is destroyed by throwing into the glass-pota 
small piece of arsenious acid; these results are well known to glass- 
makers. This being granted, among the different leads, the oxides 
of which are used in the manufacture of crystal, there are some that 
contain copper or silver; in very small quantities, it is true, but yet 
sufficient to give a disagreeable tint to glass; others, more rare, whicli 
contain manganese, and the miniums (red lead) made from these las. 
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impart a slight violet tint to the crystal; but, in this case the manganese 
is so combined that neither the heat of the annealing arch nor even 
arsenic, unless in a large proportion (dose) alter thiscolor. Leadscon- 
taining manganese are much sought after by manufacturers of crys- 
tal, because they are frequently a more effectual corrective than man- 
ganese made use of by itself; the miniums of these leads are mixed 
with other miniums, whether pure or containing injurious oxides. 
We will remark, that when manganese is added in small propor- 

tion to white glass, the weather, certain atmospheric influences, and 
above all, prolonged exposure to a temperature slightly elevated, 
bring all the coloring power towards one of the surfaces, which thus 
assumes a deep tint; it is thus that some Bohemian window-glass 
has, after a long exposure to the air, and particularly to the sun, 
assumed a violet tint. I have in my possession some pieces of glass, 
into the composition of which oxide of manganese entered, that after 
remaining for some time in the corners of the annealing arch, have 
become opaque-white in the interior, in consequence of the beginning 
of devitrification, and deep violet on one of the surfaces. 

2d. Oxides of Manganese and of Cobalt.—As the oxide of man- 
ganese produces a violet color, and the oxide of cobalt a blue tint, it 
might be supposed that under ordinary circumstances the addition of 
these oxides in any proportions whatever to a composition of glass or 
crystal, would give a color intermediate to violet and blue, that is to 
say, an indigo more or less blue or violet, according to the propor- 
tions. Nevertheless such is not the result; in this case, the effect of 
the oxide of manganese is destroyed, and the glass remains blue, 
whether oxide of cobalt, zaffre or azure, be made use of. If a mix- 
ture of fragments of blue and of violet colored glass be melted to- 
gether, the compound, instead of participating in the two component 
parts, will be blue. There are, however, ores of manganese which 
contain cobalt; I will notice, among others, a manganese from Savoy ; 
in this case the effect of the two oxides is shown in the product, 
which is of an indigo color. Manganese and cobalt may be so com 
bined as to produce an indigo or violet colored glass; but then it is 
necessary to use in the compound a large proportion of nitrate of 
potash; to replace, for instance, one half of the alkali made use of by 
an equal quantity of nitrate of potash. The use of this oxidizing 
substance shows what takes place in this operation. 

sd. Oxides of Manganese and of Iron.—The oxide of iron added 
to the composition of glass produces a bottle-green color: mixed with 
the oxide of manganese, it does not give to glass the color which 
would result from the mixture on a pallet of a violet with a bottle- 
green color; if to a composition for a deep violet some Atlogrammes 
of oxide of iron are added, a brown violet is produced ; if the pro- 
portion of oxide of iron is gradually increased, the glass passes to a 
color more decidedly brown, then to that of an onion-shell, and finally 
toarather beautiful yellow ; itisin this way the glass is colored that is 
intended to be drawn out in fine threads to imitate gold in tissues of 
glass. However, in this manner we can never obtain glass of as pure 
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and brilliant a yellow as that produced by making use of a salt or an 
oxide of silver. 

4th. Oxide of Silver.—Silver is the only metal the oxide of which 
colors glass without the addition of any flux, and the more intensely 
in proportion as the glass is well compounded, that is to say, nearer 
the perfect condition of its definite proportions. As silver has great 
power, it is divided by mixing its oxide with a medium of ground 
clay for instance, or oxide of iron ; a sort of thin pulp is made of this 
mixture, it is spread of an equal thickness on the surface of a sheet ot 
glass, or on certain surfaces or circular pieces of glass or crystal, then, 
after drying, it is exposed to the heat of the muffle; on taking it out 
of the muffle, the sheet of glass or the pieces of glass or crystal which 
are now of a transparent yellow are brushed, and the powder which 
is brushed off is carefully collected, for it has still a great coloring 
power. The oxide of silver has so strong a tendency to color glass 
yellow, that this effect may take place even when it is cold. | hay. 
a wide-mouthed bottle in which were long kept the remains of th 
coloring used to tint window-glass; this bottle at length acquired a 
strongly marked yellow tint. 

5th. Coloring by means of Gold.—It is known that the purple o! 
Cassius, added in a small proportion to a composition of glass or white 
crystal, produces a rose color, which reaches a ruby-red, in propor- 
tion to the quantity added; but, what is not generally known, 
that the first fusion gives only a white glass slightly tinged with yel- 
low; when this glass has been cooled and re-heated, the rose or red 
color is seen to develope itself in proportion as the heat penetrates 
it.” 

Opaline glass is also transparent when first taken out of the glass- 
pot, and does not assume the opaline color until after having been a 
little cooled and re-heated; the more frequently these changes « 
temperature are repeated the more opaque it becomes. 

After this digression respecting some of the coloring matters, | must 
acknowledge, that in my opinion, colored glasses and crystals are be 
coming alarmingly predominant. Even now white crystals appear 
to be in the minority in the show rooms; perhaps the time may come 
when it will be difficult to meet with them; then some man of taste 
will invent white transparent glass or crystal of a fine water, Wi 
have it cut, will make of it mantel ornaments, desert sets rictily 

set off by brass ornaments, gilt by means of the galvanic pro- 
cess, and it will be acknowledged that this crystal is far superior to 
that which is colored; for, beyend question, white glass or whit 
crystal is the perfection of the glass-maker’s art; to obtain this kind 
of glass it has become necessary to purify all the materials, to im- 

prove the processes of fusion, to have recourse to all the advances 
made in physics and chemistry ; in this manufacture only have wi 
gone beyond antiquity and the middle ages. The improvements |!) 
crystal and white glass have caused them to be used for optical pur- 
poses, have produced so many discoveries, and promise still more. 

*T his fact, already noticed by M. Golfier Beysserre, is mentioned in the men 
ot M. Schubarth, published, page 164 of the Bulletin for April, 1845. 
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Flint Glass and Crown Glass.—The discovery of achromatic 
telescopes is, unquestionably, one of the most important that has been 
made, for the progress of astronomy. It does not enter into our plan 
io trace the history of this discovery, which was foreseen by HLu/er 
and realized by John Dollond, a celebrated optician of London, 
about the middle of the last century. We will only say, that this dis- 
overy could have been made, in the last century, only in England ; 
because In that country alone was manufactured crystal with a base 

of lead possessing a greater density than that of silico-alkaline glass 

lhe English glass-makers not being able, in their bituminous coa! 
urnaces, to produce glass as white as the glass-makers of France and 
Bohemia who burned wood, conceived the idea of melting their glass 
n covered glass-pots or crucibles, a kind of large retorts in which the 
material of the glass was not ailected by the smoke of the fuel; but 
t being impossible to raise it to as high a temperature as in the ordi- 
nary glass-pots, where it receives directly the reverberation of the fur- 

ice, the Ienglish were forced to begin by increasing the proportion 

f alkali, and thus to produce glass of an inferior quality, mor 
deliquescent and not so white; it was then they added a metallic 
lux, the oxide of lead, which had been already used in the prepara- 
tion of certain enamels, but not generally in the manufacture of com- 

mon glass. ‘They thus obtained a whiter and above all a more bril- 
iant glass, than any that had been produced up to that time, anda 
more prompt fusion. ‘These results determined definitively in Eng- 
und, the adoption of minium (red lead) in the manufacture of white 

class for table sets. ° ? ” 

To return to glass for optical purposes: we will say that it was by 

combining crystal, that is to say, glass witha base of lead, which is 
alled in Kugland /lint glass, with the material of window-glass 
‘cnewn in that country by the name of crown glass, that Dollond 
produced the objectives for the first achromatic telescopes. 

This distinguished optician, and those who first, in France, con- 
structed achromatic telescopes, although they made but small objec- 
tives, soon experienced the difficulty of procuring flint glass homo- 
geneous and free from: threads and striz, which derange the refrac- 

tion and distort objects. The Academy of Sciences of Paris in vain 
offered a prize on this subject. Macguer, Roux, Allut, director of a 
glass house, author of the articles on glass in the great Encyclopedia, 
the best which have yet been written on glass in a practical point of 
view,) and many other manufacturers of glass, gave their attention 
to it without success. In our day A/. Dartigues endeavored to re- 
solve this important problem with the science and practical skill 
which characterize him; but he wished to improve flint glass by the 
ordinary processes of manufacture, without making a special fusion ; 
unfortunately, the report made by M. Biot to the Academy of 
Sciences, on flint glass, presented by M. Dartigues,” was approbato- 
ry: glasses of 42 lines, made of this flint glass, were spoken of as 
being at least equal in quality to the best of those of Dollond. M. 

* See an extract from this report, in the Bulletin de la Société d’ Encourage- 
ment, 10th year, (1811,) page 117. 

Vor. XI, 3ap Sertes.—No. 5.—May, 1546. et) 
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Dartigues believed the problem to be solved, and paid no further 

attention to it. Certainly a glass manufacturer, such as he, had he 
persevered, would have arrived at brilliant results. ‘The opticians of 

England, France and Germany, however, always met with the sam, 
difficulties in procuring good flint glass, except of the smallest dimen- 
sions. The honor of resolving this important problem was reserved 
for a man who was a stranger to science and to glass-making, but 
endowed with that spirit of investigation and perseverance which 

lead to discoveries. Guinand, of Brenets, in Switzerland, thought 
that by a process in addition to that of the usual manufacture of erys- 
tal, a flint glass free from strive might be produced, and aller ingenious 
and laborious efforts he succeeded. He, in the first instance, thought 
that nothing would be gained by the ordinary process of gathering 
up (cueillage) by the working iron; that it would be necessary to 
melt in a single pot or crucible, in a furnace, and to let the furnace go 
out when it was judged that the glass had reached the degree of per- 
fection desired, in order to select among the fragments of this giass 
when cold, the purest to serve for optical purposes. Guinand, whi 
had visited glass houses, had observed that when the glass was dis- 
posed to be wavy (ondé) or stringy (cordé) an iron tool was intro 

duced into it, and it was worked and stirred up with it (adc/é) until 
it became so hot as to render it necessary to withdraw it; on this 
dutum he founded the success of hisinanufacture. He conceived thie 
idea, without doubt, of working and stirring up (mdcler) his glass in 
the same way, from time to time, with an iron tool, but this opera 
tion produced blisters, bubbles, or flaws; he then thought that if hi 
could work and stir it up with an instrument that might remain i: 
the glass as long as he wished, without affecting it, the problem woud 
be resolved. The result of this operation is explained naturally: 
two liquids of different natures are poured into a glass, water and 
syrup for instance, numerous stria may be perceived, which disap- 
pear completely when the whole is made homogeneous by stirring 
with a spoon. 

Glass, in general, and particularly crystal, composed of elements o! 
different kinds, alkaline silicates, silicates more or less charged with 
lead, and aluminous silicates, arising from the sides of the pot or eru- 
cible, should naturally present an example of liquids of different na- 
tures. You know, gentlemen, and the analyses of your honorable 
President, M. Dumas, have proved it, that glass and crystal are sali 
compounds, in which the great law of definite proportions finds ad- 
ditional confirmation, and that silex can combine in different pro- 
portions with bases: nevertheless it would be in vain to attempt to 
prepare glass agreeably to this law of definite proportions; one por- 
tion of the alkali would evaporate at the commencement of the fu- 
sion, before it was combined, and would destroy the effect calculated 

on. ‘Thus, on the one hand, we are obliged to use more alkali than 
is intended finally to remain in the glass; on the other, the effect ot 
the liquefaction being to precipitate nearer the bottom the more dens 
particles, that is to say, the silicates containing the greatest propor- 

tion of lead, it is necessary to effect the mixture of the different sill- 
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cates with the greatest care. Guinand, who was aware of the ne- 
cessity of this working and stirring (mdclage,) conceived the idea of 
effecting it with an implement formed of the same material as the 
glass pot or crucible: he constructed a hollow cylinder of fire-clay, 
closed at its base, provided on the upper part with a flat ledge to 
support it on the edge of the glass pot; after having heated this cyl- 
inder white-hot, he introduced it into the melted matter, and, insert- 
ing into the cylinder an iron rod with a long handle, he could thus 

stir up and work it in a continuous manner, only changing the iron 
when it became so hot as to render him apprehensive lest some par- 
ticles of iron should fall into the glass. ‘The success of this operation 
confirmed the hopes of Guinand, and thus was produced the first 
good flint glass for achromatic objectives of large dimensions. I shall 
occupy but little time on the subsequent history of this invention : 
Guinand was, in the first place, called on by AZ. Utzschneider, in 
javaria, where, with the assistance of the celebrated Frauenhoffer, 

he improved his process; he subsequently returned to Switzerland, 
where he continued to make meltings of flint glass with more or less 
success. After the death of Guinand, it was feared in France that 

he had taken with him to the grave the secret of his manufacture ; 
but, on the one hand, his processes continued to be practised at Bene- 
dictbeiiren, in Bavaria; on the other, Guinand had worked with the 

assistance of his wife and of one of his sons, who continued in Switz- 
erland, the manufacture of flint glass. 

Another of his sons, a watchmaker, at Clermont, (Oise,) who had 
not taken part in the labors of his father, but who had seen him at 
work, thought he might turn to account the invention of his father : 
he was introduced to me by M. Lerebours. Our experiments, unde 
the direction of the younger Guinand, produced no results; but I 
was convinced of the importance of working and stirring (mdc/age ; 
und taking charge of the work, I succeeded in making several melt- 
ings of good flint glass, which gave us a considerable number of 
disks,—among others one of 33 and another of 38 centimetres, which 
we presented to the Academy of Sciences in 1828. After that time 

M. Guinand left the glass house of Choisy-le-Roi, and we each sepa- 
rately labored to improve the processes of the manufacture of flint 
glass and crown glass. A sense of gratitude impels me to add, that 
the Société @ Encouragement, which had founded two prizes for the 
manufacture of flint glass and of crown glass, adjudged, in 1840, these 
prizes to AZ. Guinand and myself.* 

* See the Bulletin of the Society, 38th year, (1839,) page 470. The processes 
of M. Bontems are described, page 400 of the Bulletin for 1840, and those of JJ. 
Guinand, page 469, of the same year. 

To be Continued. 
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Use of Madder in Dyeing. 

$e: (Continued from page 281.) 

on VII. Of the degree to which it is most advantageous to heat the 
i! dye-bath.—Experience has shown that the more the dye is heated 
Me i beyond a given temperature, the less coloring matter is extracted, and 

the shade of the red mordants is less bright; but mordants of iroy. 
tin, alumina and iron, and alumina and tin, are not affected by thi: 

fox 2 treatment. ‘These facts being known, the latter are always dyed 

er at the boiling point, and the former at 65° R. as the maximum 
4 pinks are always dyed at from 40 to 55° R., their tint being brighte 
‘ in proportion as the degree at which they are worked is low. 
re In order to ascertain the degree at which the coloring matter of ¢! 

FE madder begins to unite with the alumina mordants, and also the de- 
ay gree at which it unites with them in the largest proportion, I mad. 

Se the following experiments, with the same precautions as in the pre 

it ceding operatious : 
+a 

No. 1 immersed at a temperature of 13° R., left an hour in the bath, 

continually stirred, and then taken out:—the fabrie was searcely 
tinged with a yellowish tint. 

Fe 

ge 

ee 

HN No. 2 immersed at 13° R., and heated in one hour to 20° R.— 
as same tint as No. 1. . 
BE No. 3 ‘ . ‘ . 30°~—a fine pink. 
at No. 4 . Pp P , 40°—pink 4 times as intense as No ! 
NE No. 5 : , ‘ . 50°—tint twice as deep as No. 4. 
f No. 6 ; ? ‘ . 60°—same as No. 5. 
iy No. 7 ' , : . 70°—much deeper tint than No. 6. 
ta No. 8 ; ‘ ‘ . §80°—same tint as No. 5. 

wit It is therefore at 13° R. that the coloring matter of the madde: 
+3; unites with fabrics treated with alumina mordants, and at 70° R. that 
3a it combines therewith in greatest proportion ; this degree is therefore 
Ug the most advantageous for immersing the fabric to be dyed. As ha 
4 been already observed, upon raising it to the boiling point, a portion 
i of the coloring matter which had become fixed in the cloth, will b 
4 separated from it; so that fabrics treated with alumina mordant 
if must on no account be dyed as high as 80° R. ‘The time of immer- 
ae sion may, up to a certain point, be prolonged instead of raising th: 
a temperature ; for this reason pinks take a longer time than any othe: 
te color. On coming from the dye, the pieces are plunged in running 
i water and well washed, to free them from the coloring matter not 
ee combined with the mordant, and which, being merely deposited upon 

: the surface of the fabric, would stain the white parts if suffered t 
E remain. 
ea? After this operation, the parts of the fabric to be left white are stl 

pink ; there are two methods by which they may be brought to their 
former whiteness: according to the first, economy must be sacrificed 
to the beauty of the shades; and according to the second, the beauty 
of the shades to economy. ‘The first is the method pursued in Alsace, 



a 
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and the second in Rouen. It is to be regretted that the present de- 
mand, by which everything is required cheap, forces the first to as- 
similate with the latter. 
We will pass over the method of bleaching by exposure in the 

open air, which is generally abandoned on account of its long dura- 
tion, although its products are perfect. 

The metiod of bleaching in Alsace consists in soaping the pieces at 
30° or 65° R., in brightening them, as hereafter mentioned, and after- 
wards boiling them once in soap. In summer they are exposed in 

» fields for from three to six days, according to the fineness of the 
weather, and they are afterwards dipped and soaped at the boiling 
point; Whilst in winter, when this plan cannot be adopted because 
){ the frost, they are boiled several times in soap, after brightening, 
until perfectly white, which requires sometimes four successive boii- 
ugs of half an hour each, This treatment, which is very expensive, 
used for small designs containing black and red, or black, red, and 

pink, which designs can only acquire the beauty peculiar to those of 
\lsace by this method. 

Pinks, brightened very powerfully and afterwards soaped under a 
iressure superior to that of the atmosphere, always present a pertect 
white, which is not the case with those less brightened, the white o 
which must, nevertheless, be in the highest perfection, in order not 
to tarnish the shade of the design, which is generally printed with 
the eylinder or roller, and to dye afterwards with different coloring 
matters, which adhere to all those parts not sufficiently bleached. 
We » bellow » the action of the soap to be purely chemical,—alkalies 

possessing the property of dissolving the coloring matter of madder, 
but not, however, without altering it; and soap being nothing but a 

caustic alkali, the action of which has been moderated, by combining 
t with a fatty body, which retains the coloring matter and prevents 
t from being again t ken up by the fabric. ‘This fact may be ascer- 
ined with certainty by decomposing a soap-bath, which has beet 

well used, by means of an acid,—the fatty acids immediately ascend 
to the surface, tinged with orange; the bath having from red become 
most colorless. 

It may, therefore, be admitted that the action of the soap, although 
ssentially chemical, is also in a degree mechanical. Soap possesses 
ner r advantage, viz., that of rendering the colors more fast, less 

‘to be attacked in brightening, and above all, that of giving 
them a bri ghtness which they would not otherwise acquire ; it is pro- 
bable that this effect is owing to a combination of fatty acid, coloring 
matter, and mordant. 

Exposure to the open air oxidizes, as is well known, the coloring 
natter; and if the pieces are too long submitted to its action, the 
solors grow faint and dull, and would even entirely disappear if ex- 
osed for a longer time. 
Attempts have been mate to render this treatment more econom}- 

| by using hypochlorite of lime, either before or after soaping ; 
summer does amu with the third and last soaping, aud in 
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winter with all the operations used for bleaching ; besides, by this 
method, great economy of time is effected. 

The pieces are passed through the hypochlorite immediately after 
maddering, after the first soaping, after brightening, and either before 
or after the third soaping, which finishes the operation. 

By the first method, the reds are much tarnished, which happens 
every time they are in contact with soluble salts of lime; black be- 
comes greyish-brown, but a perfect white is obtained. 

By the second, and especially by the third, the colors are much less 
changed than by the first. 

The fourth is the only one which gives a fine white ground, and 
tarnishes the red colors so little, that it may be employed with suc. 
cess ; a better result still is obtained by substituting hypochlorite oj 
soda for hypochlorite of lime ; the reds are, however, never so fine as 
those produced by soap alone. 

Hypochlorite of lime does not possess the least disadvantage for 
bleaching violets and puces; it is everywhere employed for that 
purpose. 

The action of hypochlorites is also oxidizing, but much more activ: 
than that of the bases of those salts and the chlorine which is disen- 
gaged therefrom during the operation upon the coloring matter; and 
for this reason this operation ought to be entrusted to experienced 
hands. Thus, for example, by passing them for too great a lengi| 
of time through hypochlorite of lime, the iron mordants will bi 
carried off by the chlorine, and black and violet colors wili becon: 
faint; puce, which is composed of mordant of iron and alumina, red- 
dens by the dissolution of the iron mordant; mordants of alumina, 
on the contrary, not being attacked by the chlorine, preserve all tli 
intensity, but are turned brown by the lime, which 1s the base of th 
salt. 

The method of bleaching practised at Rouen consists in alternate 
passing the fabrics through hypochlorite of lime and bran, or bran and 
soap. The bran acts as an absorbent, and acquires a red color as th 
white parts of the pieces re-appear: it does not alter the red colorine 
matter. 

It has been seen that, after dyeing, the pieces are passed throug! 
bran or soap before undergoing the brightening process. ‘This ope- 
ration merely consists in the action of acids of greater or less strengt! 
upon dyed fabrics, so as to change the brick-red of those treated wil! 
alumina mordants into a bright red, and the black color of those treat 
ed with iron mordantsto a fine violet. 

To brighten alumina mordants for reds, a solution of tin in egue 
regia is employed; for pinks, a solution of tin and pure nitric acid, 
or else a compound of equal weights of solution of tin and sulphur: 
acid ;—there is no perceptible difference in the results obtained wit 
these various ingredients. 

Iron mordants are brightened with sulphuric acid, or with a solu- 
tion of tin; this latter, acting more promptly, is rarely used, excep’ 
in cases where these mordants are combined in the design with mor- 
dants of alumina, the tint of witich is required to be preserved 
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In order to brighten mordants of alumina, the pieces are rapidly 
plunged in a bath of cold water at 10° R., to which is added a solu- 
tion of tin, in quantity increasing in proportion to the rapidity of effect 
and lightness of shade required. With regard to the quantity of so- 
jution to be employed, the temperature of the water must be noticed, 
and a less quantity added in proportion as it is hotter; the operation 
proceeds, and the pieces are turned or stirred for two or three min- 
utes, in order to spread the solution uniformly in the bath; steam is 
then gradually introduced, and the bath heated, until the color is 

softened to the shade required. ‘The steam-cock is then quickly shut, 
and cold water introduced ; after which the pieces are taken out and 
washed in running water. 

The object of these precautions is to prevent the colors from cloud- 
ing, Which takes place when the brightening bath does not act uni- 
formly upon the whole surface of the piece; the color is therefore 
apt to become clouded if the brightening bath be heated too much or 
too rapidly,—if too much of the solution be employed,—if the bath 
be not stirred before immersion, or if the pieces be not washed imme- 
diately after brightening. 

The action of the brightening process is twofold, as it acts upon the 
coloring matter and also upon the mordant which fixes it. 

The coloring matter is acted upon very powerfully by the solution 
of tin; nitric acid may, therefore, be used, either in combination with 
it, or alone, in lieu of it. From this it may be conceived that the 
brightening process acts by oxidizing the coloring matter, which is 
proved by the yellow tint it receives, as is the case with all organic 
matters containing azote, when attacked by nitric acid. 

It is generally supposed that the brightening solution acts also by 
fixing upon reds a little of the oxide of tin, which it holds in solution ; 
this is an error, since as fine tints are produced with pure nitric acid 
alone, as with the salt of tin. 

‘The most important action of the brightening process is as vet un- 
known ; it is this:—whether this operation changes the nature of the 
coloring matter united with the mordant ;—whether the excess is 
thereby carried off;—or, lastly, whether a brown substance, which 
tarnishes the coloring matter, is thereby detached. We think that 
this latter hypothesis is the most likely to be the right one, for when 
attempts have been made to saturate alumina mordants by dyeing 
only, without surcharging them with coloring matter, in order to 
avoid the second hypothesis, only a brick-red has been produced ; 
although the attempt has been made in two ways, by employing for 
some experiments a low temperature, and for othersa small quautity 
of madder. ‘This brown tint in madder-dyed reds, is perhaps pro- 
duced by tannin or gallic acid; this supposition is induced by the 
fact, that alumina mordants galled before dyeing are even much 
more brown than those dyed several times in madder only. 

Alumina mordants are sometimes brightened with a mixture of 
ilum and cream of tartar, which would seem to favor our second hy- 
pothesis, if those salts could not act also by taking up the mordant 

t itseit, or precipitating the tannin and gallic acid. 
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We have, in favor of the second hypothesis, the yellow tint which 
the coloring matter acquires under the influence of nitric acid, and 
which is converted into a fine red by the action of the soap; it is to 
be regretted that fine colors cannot be produced from the madder by 
employing alum only, without having recourse to nitric acid. The 
beauty of these colors does not arise from the acidity of this salt, to 
which it might be attributed, as the brightening by means of sulphu- 
ric acid never produces such fine reds as by nitric acid. 

The brightening process must effect some change in the moleculay 
arrangement of the coloring matter, as it is so entirely detached, that 
it again produces stains upon the white parts, which stains are not 
removed without great difficulty, unless they are soaped imme- 
diately. 

It is to be remarked, that when, after having brightened and soaped 
the maddered pieces, it is desired again to operate upon them in o1 
der to soften down the shades and render them lighter, very strong 
brightening solutions are requisite: it appears that the coloring mat- 
ters acquire great fixity by the process of brightening. ‘This fact is 
only explained by a change taking place in the nature of the coloring 
matter, and analogous, no doubt, to that of certain salts which abau- 
don the last traces of their acid or base with greater difficulty, in pro 
portion to the presence of a larger quantity of base or acid. 

This phenomenon might also be owing to a triple combination o! 
coloring matter, alumina, and fatty matter (of the soap,) which would 
not take place until after the brightening process. What confirms 
this latter opinion is, that mordants in general, and especially those o! 
alumina, after being soaped, cannot be again dyed, as they will not 
take up any more coloring matter ;—the mordant appears to be com- 
pletely saturated. 

When designs containing two reds— the lighter over the deeper ou 
—are brightened too much, the former alone remains, and the Jat! 
disappears, because the more base the alumina mordauts contain, t! 
less aflinity they have for the tabric. 

Iron mordants must be brightened with the same precautions : 
those of alumina; it causes them to assume a yellowish brown tnt 
they must then be washed in running water, and immersed in 
alkaline-bath of hypochlorite of potash. The action is instantaneous 
and owing to the excess of alkali, of which I assured myself. Thu 
is another point to be cleared up in the history of the coloring matt 
of madder, 

Mordants of iron, brightened and washed, (but not soaped,) 
then maddered, are perfectly fast, if the action of the acid has no 
been carried too far,—for in that case, not only is the coloring matte: 

destroyed, but the mordant itself carried off; thus rendering a comb! 

nation of that and the coloring matter impossible. ‘This fact proves 
that the brightening process acts upon the mordant as well as th 
coloring matter. Iron mordants, like those of alumina, are the mo! 
easily attacked by acids, as they are more powerful in their action. 
Immediately after the brightening process, the pieces, whatever ma} 



On the Rotation of Light. 357 

be their mordant, are soaped, and then finished, and folded for the 
market. 
We have not made any remark with regard to the numerous va- 

rieties of shade observed in the pieces at different periods of the year, 
although treated in the same manner; they may be occasioned by 
such a variety of circumstances, that one is at a loss to what to attri- 
bute them. For example,—after having produced very fine pinks, 
only dull ones can be obtained; splendid violets only furnish greyish 
colors; this is frequently the case, and happens from one day to 
another. ‘The cause cannot be ascertained with certainty ; but it is 
probable that by profound study of the coloring matter of madder, 
and especially of its manner of acting, with respect to the numerous 
heterogeneous matters which may be found in the water, most of 
them will be explained. 

[It would be very desirable, for the same purpose, to note down 
every day, the atmospheric changes, the nature of the water, and 
other casualties during the process. Lond. Journ. of Arts and Sci. 

On the Rotation of a Ray of Light by Magnetic force. 

The well known oxy-hydrogen light of Drummond supplied the ray. 
This light was so directed by an arrangement furnished by Mr. 
Darker, as to make distinctly visible, over the whole theatre, all the 
phenomena of circular polarization which were required to illustrate 
Prof. Faraday’s newly discovered principle. A beam of common 
light was shown to be separable into two distinct rays of polarized 
light; and the properties of these, and their relation to each other, 
were repeatedly demonstrated to the spectators. Such being the sub- 
ject of his operations, Prof. Faraday next exhibited the nature and 
extent of the force employed to accomplish his results. That force is 
magnetism derived from an electro-magnet of immense size and pow- 
er. The magnet used was a half link of the former East India moor- 
ings, surrounded by several coils of thick copper wire, and the source 
of electric power was Grove’s battery, about twenty cells of which 
were employed on this night. To give an idea of the torce of this 
electro-magnet, Prof. Faraday mentioned that once, while he was at 
work in the laboratory, an iron candlestick which happened to be 
standing on the table near its poles, instantly flew to them, attracted 
with such violence as to displace or break everything in its way. 
The great experiment of the evening was then successfully tried. A 
prism of heavy glass was so adjusted between the poles of the mag- 
net as to receive the oxy-hydrogen light after it had been polarized, 
and before it was depolarized by Nicholl’s eye-piece. The follow- 
ing facts, demonstrating the magnetism of light, were then exhib- 
ited :— 

l. As to the rotation of the ray.—A polarized ray, having been 
extinguished by the depolarizing plate, was instantaneously restored 
when the magnetic current was sent through the prism through which 
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the ray was transmitted: and conversely, the polarized ray, when, 
by the common adjustments of the plate, it had been made visibje, 
was extinguished by the force of the current. 

2. As to the relations of this electro-magnetic power to other law 
of polarized light.—The rotation having been established, it was 
shown, (a) that the direction of the rotation was absolutely depend 
ent on that of the magnetic force. (4) That, while in common cirey- 
lar polarization, the ray of light always rotates in the same direction 
with regard to the observer (to whatever part of the medium his 
view may be directed,) it is very different in the state of the ray in 
duced by this new force. When brought under the influence of th 
magnetic current, polarized rays always rotate ina constant direction 
with respect, not to the observer, but lo the plane of the magneli: 
curves. 

Prof. Faraday concluded by throwing out some general notions as 
to the possible development of these researches in the line of fatur 
investigations. It did not seem impossibie to him that the sun’s ray: 
might be found to originate the magnetic force of the earth, and thy 
air and water of our planet might be proved to be the dia-magnetic 
media in which this condition of the force was eliminated. 

Trans. Royal Soc. Jan. 23.—Atheneum 

Method of preparing Iron Dross as a substitute for Paving and 
Building Stone, and for Pipes. 

A French mechanic formed the idea that by subjecting iron dross 
to the slow cooling process, a useful species of stone might be ob 
tained : and as iron dross, such as the large furnaces yield, is a use- 
less substance, the announced successful result of his attempts cannot 
but be matter of interest, especially at the present time, when t) 
smelting furnaces of England are in a hitherto unknown state of ac- 
tivity. The object which the Frenchman sought to accomplish was 
to impart to iron dross the compactness and hardness of granite, anc 
at the same time to save the cost and labor which the hewing of ti 
real stone requires. ‘To this end he contrived to let the iron-refuse, 
while in a fluid state, run into iron forms, which were previous 
brought to a red heat by being placed so as to receive the superfiuow 
flame which issues from the mouth of the furnace; and in order | 
insure the slow cooling, these forms are provided with double sides 

between which sand is introduced, which is well known to be a ba 
conductor of heat; the whole is then brought again to a glow heal 
and in like manner again cooled off. By this procedure, it 1s assert: 
ed, the discoverer has succeeded in forming paving-stones, flags, larg’ 
building-blocks, and even pipes, of any given form, of a degree o 
hardness, equal, if not superior, to the best hewn natural granite, anu 
at the most trifling cost. Atheneum. 
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Woodcroft’s Screw Propeller. 

WOODCROFT UV. SMITH, 

The Judicial Committee of the Privy Council met March 11, Lord 
Brougham, Dr. Lushington, the Duke of Buccleuch, and Lord Cot- 
tenham, being the members present, to decide upon an application 

for the extension of his patent made by Mr. Woodcroft, the inventor 
fa particular form of screw propeller. 
Mr. Jervis appeared to support the application ; and the Solicitor- 

General, besides watching the proceedings on behalf of the Crown, 

\ppeared in opposition on behalf of Mr. Smith and the Ship Prope)- 
ing Company, who have adopted his patent. 

Mr. Jervis, in stating the case for his client, said, that the invention 
for which a renewal of his patent right to which application was now 
made, differed entirely from every other kind of propelling screw in 
xistence. It was formed on the principle. of a spiral, represented by 

the winding of a circular line round a cylinder. The patent was 
granted in March, 1832, and he now applied to their Lordships for 
an extension. The history of patents for screw propellers (of which 
he enumerated the advantages) was as foilows :—In 1794, Mr. Little- 
ton had taken out the first patent for an invention of that kind, which 
he proposed working by hand with the capstan, and which was to be 
either partially or totally immersed in the water, according to circum- 
tances. ‘The next patent fora screw was Mr. Shorter’s, taken out 
un July, 1800. It consisted of the two vanes of a smoke-jack, not 
submerged, and adapting itself to the movement of the vessel bya 
universal joint. In 1815 Mr. Trevethic proposed the Archimedean 
w fixed screw, working in a cylinder. In July 1816, Mr. Millington 
zot a patent for the application of a smoke-jack placed beyond the 

rudder, and worked with the universal joint. In February, 1825, 
Mr. Perkins patented an invention for having two vanes, working in 

ypposite directions, placed at the side of the rudder. In 1829, Mr. 
Commeraux patented a perfect one-turn screw fixed parallel to the 
‘eel, and held by a stage erected for that purpose beyond the rudder, 

The date of Mr. Woodcroft’s patent was in March, 1832, and the dif- 
ference between his spiral and the screw of his predecessors was, that 

whereas the former consisted of a straight line coiled round a eylin- 

ler, the latter was made by a circular line so coiled round. ‘The 
effect of this invention has been to economize the power of the engiue, 
to destroy the vibration, and to produce a greater speed with fewer 
revolutions. Ifa spiral worm was coiled round acylinder, the angle 
given thereby would decrease, and the “pitch’’ therefore increased 
throughout the length of the shaft. Mr. Woodcroft, in his specifica- 
tion, proposed applying this “spiral” in different parts of the ship, 
and amongst other places before the rudder post, by cutting away a 
part of the hull. Mr. Smith’s patent, which was on the application 

fa perfect screw of one turn placed in the centre of the dead wood, 
was taken out in May, 1836. In 1837 Mr. Ericsson patented an in- 
vention which differed from that of Mr. Perkins only in being sub- 
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360 Mechanics, Physics, and Chemistry. 

merged and placed behind the rudder. In 1838, it being ascertained 
that a perfect screw of one or two turns could not be worked by the 
obstruction of the back water, Mr. Lowe took out a patent for cutting 
the screw into arms or blades, which worked between the rudder and 

the stern-post. In April, 1839, Mr. Smith entered « memorandum o! 
disclaimer, by which he stated that he found that a screw of tw 
turns would not do, that the true principle was to take two half turn 
of a screw planted in the centre of the “dead wood.’ After explair 
ing the evidence that he had to produce as to the usefulness of Mr: 
Woodcroft’s invention, Mr. Jervis concluded—Having expen 
1,200/. and upwards in pushing his invention, and having only 
ceived in return about 4307, Mr. Woodcro!t was entitled to such 
renewal of his patent as would enable him to remunerate himself, not 
only for capital laid out, but for the time and talent which | 
spent upon it. Mr. Woodcroft had made several other inve: 
and in applying for a renewal of his patent, he proposed introdu 
an improvement on the original plan, by which to alter at pleasure 
the variations in the “pitches.” 

Mr. Carpmael stated that he had studied the subject of the ser 
propeller for several years. In the use of ordinary screws, the wa 

was put in motion by the first part of the screw, and being ot 
speed of the second partof the screw, choked the screw. ‘The advar 
tage of this screw was that the second part was so constructed as 
outstrip the motion of the water, so that the instrument was an 
rative one, whatever might be its length. All other screws consis! 
of a straight line wound round a cylinder, but that of Mr. Woo 
was a circle, or segment of it, wound round a cylinder. ‘Tredgo 
in his work on propulsion, proposed that the screw should go on \ 
a decreasing angle on an increasing pitch, but he stated no! 
ibout a circle wound round a cylinder, which was Mr. Wood 
principle. 

‘ * * . * + 

Lord Brougham delivered the judgment. On the grounds he ha 
stated, their Lordships were of opinion that a period of six years 
should be given by way of extension to the petitioner. What 
had said was without reference to Mr. Smith’s invention, wluc! 
might be a most ingenious one. 

Civil) Engineer and Architect's Journa 


