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IlDproved Hot-air Furnace. 

It is a well known fact to all who have given at
gention to economy in burning fuel that it is used to 
I reat disadvantage ill ordinary stoves and ranges. 

n cooking stoves particularly the spaces are so 
cramped and the passages so contracted that the 
products of combustion, smoke and ga.;!, completely 
choke them, so that all tlJe draft that can be ob
tained is required to have 
an energetic fire. 

A great deal of atten
tion can be profitably be
stowed on the common 
cooking stoves, for they 
are by no means economi
cal, or so efficient, as they 
should be for the coal con
sumed. 

The furnace here shown 
is intended for heating 
purposes. It is a moist 
hot· air furnace; so ar
ranged that the air is 
char!c!ed with sleam or 
mois�ure, as it passes into 
the apartments to be 
warmed, and deprived of 
the dryness which is so 
distreSSing to many and 
so apt to induce diseases 
of the throat. 

In construction this fur
nace ie simple. It is easily 
cleaned when Joul, and 
requires no complicate<l 
array of dampers to ren
der it effective. It is only 
necessary to build the fire 
and keep it burning, and 
the rest of the duty is donp. 
by the furnace itself. 

In detail it is a struc
ture, A, tilled in with non
conducting 'Ilaterial, B, so 
as to confine the heat in 
the center and prevent it 
from radiating. At the 
bottom of the furnace is 
the fire-pot, C, communi
cating with the combus
tion chamber, D, by seg
mental openings in its 
upper part. Above this 

fire· pot are the hot-air 
passages, E, surrounding 

one another and fitted 

with pipes, F G H, to 

convey cold air-as fast as 

that already heated es-

capes. 
The smoke-pipe is at I, and the hot air is distrib

uted about the huilding from the openings, J. 

A supply of water Is maintained in the central 

vessel, K, through the tank and pipe, L. This being 

kept full continually insures the proper degree of 

moisture in the heated air. Th';lse are the principal 

parts. 
This furnace seems to be very well designed for itS 

purpose. The chamber wherein the products of com

b ustion unite is large and roomy and is directly ex

posed to a high heat from the fire-pot crown. It is 

necessary that this ahould be so to insure ignition, or 

at least combustion of the smoke and gas. It 
iohould prove economical and efllcient. A patenl 
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Ageney. For Jurther information address H. G. 
Dayton, Spencer House, Cincinnati, Ohio. 

DEVIATION OF THE con ASS IN IRON SlIIPS 

At a meeting of the Royal Institution of Great 
Britain on the 9th of February a paper, by Archibald 
Smith, Esq., M.A., F.R.S., was re&d, "On the De
viation of the Compass in Iron Ships." 

DA YTON'S MOIST HOT-AIR FURNACE 

The deviation of the compass is a subject 01 grea� 
and increasing importance, owing to the great and 
increasing amount 01 iron used in the construction 
of vessels, and the consequent increase in the 
amount of the deviation and in the apparent ir
regularity of its laws. 

On the present occasion it will be necessary for 
me to omit aitogether some of the most important 
and most interesting parts of the subject, viz., 

first, the mathematical part, including algebraical 
formulre, arithmetical processes, and graphic con
structions of great interest and utility; and secondly, 

the numerical resUlts for different ships and classes 
of ships which have been obtained from the reduc
tion and discnssion of observations made in a large 

umber of ships in the Royal Navy. I must confine 
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myself to an attempt to explain the principles on 

which the forces which cause the deviation act, and 
(he principles on which the deviations produced can 
be red need to law, and to stating generally what 
has been accomplished, and what remains to be ac
complished. 

General ConMderations.-l. A magnet 18 a bar Of 
steel, the ends of which have opposite properties' 

they are generally marked 
N. and S. (north and 
south), but to avoid the 
conf\1sion which would be 
occasioned by speaking 
of the magnetism of the 
north end of the needle 
or of the north end of 
the earth as south mag_ 
netism, it is con\'enient 
to distinguish them as 
red and blue (which may 
be remembered from R 
occurring in north and U 
occurring in south.) 

The property is that 
the red end of one mag
net attracts the blue end 
and repels the red end of 
another magnet, and 1)iC6 
1)ersa. 

H we lay two 'magnets 
at a little distance ill the 
same line with unlike 
p oles turned to each oth
er, and lay a solt iron rod 
in the interval between 
them, the soft iron rod 
will be magnetized by 
induction; the end next 
the blue pole of one mag
net will become red, the 
end next the red end 01 
the other magnet wlll 
become blue. If we turn 
the rod about its center 
it will gradually lose it� 
magnetism, till, when at 
right angles to the line 
of magnetization, it will 
be neutral, and it we turn 
it further, it will become 
magnetized in the oppos
ite way. 

The earth is a magnet, 
having a blue pole in 
latitude 70° N., long. 960 
W., and a red pole in lat. 
75° S.,and long. 154° E. 
Tbe direction of the mag
netic force in London at 

present is the same as If there were a blue pole 201o 
to tha wellt 'If north, and 6So below the horizon, and 
a red pole 201o to the east of south, and 6So above 
the horizon. This direction is called the line of 
force. or the line of" dip." If we hold a solt iron 
ro 10 the line of clip, it becomes instantly magnetized, 

.oil north or lower end becoming red, the south or 
upper end becoming blue. It we hold the rod ver
tically, the lower end will still be red, but of less 
intensity, the upper end blue, also of less intenSity. 
If we hold the rod horiz"ntally north and south, the 
north end will be red, but of still lower intensity. 
II we now turn the rod in the same horizontal plans, 
its magnetism will diminish till it becomes east and 
west, when it will be neutral, and if we turn it stll 
further, the m�etism will bi reversed; the alliount 
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