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UNITED STATES PATENT OFFICE. 
LOFTUS PERKINS, OF LONDON, ENGLAND. 

APPARATUS FOR HEATING AND COOLING AIR, &c. 

Specification forming part of Letters Patent No. 56,33s, dated July 10, 1866. 

To all chon it may concern: 
Be it known that I, LOFTUS PERKINs, of 

London, England, have invented a new and 
useful Improvement in Beating and Cooling 
Atmospheric Air, &c.; and I do hereby declare 
that the following is a full, clear, and exact 
description thereof, which will enable others 
skilled in the art to make and use the same, reference being had to the accompanying 
drawings, forming part of this specification, 
in which Figure 1 represents a longitudinal vertical 
Section of this invention, the line aca, Fig. 2, 
indicating the plane of section. Fig. 2 is a 
Sectional plan or top view of the same. Fig. 
3 is a transverse vertical section of the same, 
the line y), Fig. 1, indicating the plane of 
Section. Fig. 4 is a similar section of the 
same, taken in the plane indicated by the line 
2 2, Fig. 1. Similar letters of reference indicate like 
parts. This invention has for its object improve 
ments in apparatus for heating and cooling 
atmospheric air and other aeriform bodies, . 
and for heating ovens and for heating and 
ventilating buildings. 

For these purposes iron or steel tubes are 
employed, or it may be tubes of copper or 
other suitable metal, which are closed at 
both ends by welding or by brazing or solder 
ing, so as to make the closed ends stronger 
than, or as strong as may be in relation to, 
the other parts of the tubes, and capable of 
resisting more than the maximum pressure 
each tube will be required to bear without 
leaking and without melting the braze or sol 
der when such materials are used for closing 
the ends. It is, however, preferred to em 
ploy wrought-iron or steel tubes welded at 
both ends. One end of each tube is first 
closed, and then there is introduced a quan 
tity of water, or it may be other fluid, (but wa 
ter is preferred except when the apparatus is 
intended for producing a cooling effect, when 
ether or other highly-volatile fluid is used,) 
and afterward the other end of each tube is 
closed. A series of such tubes may be arranged 
and made up into apparatus for heating and 
cooling air in various Ways. Thus, supposing it is required to Warm a 

hall or room or other part of a building, a 
cluster of such tubes is used, the tubes being placed, by preference, in an upright position. 
At the lower end of the cluster of tubes a 
furnace or fire-place is constructed, which, to 
gether with the case containing the cluster or 
set of tubes, may be of a more or less orna 
mental character. The portions of the tubes 
exposed to the action of the fire being full of 
Water, there will be a constant evaporation 
and conversion into steam of part of the wa 
ter, and this steam in the upper parts of the 
tubes will constantly condense, and will de 
scend down to be again evaporated, and so the 
tubes are kept uniformly heated from end to 
end. It is not essential when Warming rooms and 
parts of buildings that the tubes should be 
vertical or arranged in clusters or parallel 
to each other, as they may be arranged in 
planes or in curved lines, or may be more or 
less inclined either to each other or to the 
horizon, so long as the condensed Water or 
fluid will run back to the heated ends of the 
tubes. In constructing ovens and also hot rooms 
for baking bread or other articles, and for dry 
ing, and for various other purposes, the bot 
toms, tops, sides, and ends, or any of these 
parts of the oven or chamber, may thus be 
heated, using the series of such tubes inclined or vertically, according to the special require 
ment of each case. For ventilating rooms and buildings a set 
or coil of pipes of this description may be ar 
ranged in connection with an opening at the 
upper part of the room or building at the 
same time that air is being admitted by an 
other opening or openings at the lower part. 

Figure 1 of the annexed drawings shows a 
vertical section of an apparatus constructed 
according to my invention for Warming a 
room or building. Fig. 2 is a section of the same, taken at the 
line A B of Fig. 1. a. a. are the pipes. One 
of them is shown in section, and a transverse 
section of the same is shown full size at Fig. 
3. They are, by preference, made of Wrought 
iron and welded up at the ends, care, of 
course, being taken in making the second 
weld to keep the other end of the tube, con 
taining the water, the lowest until the Weld is 
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complete. The quantity of water placed in the 
tube should be such as to insure that the part 
of the tube on which the fire acts shall be al 
ways full of water, and I generally allow a 
considerable margin; but the quantity of was 
ter should not be too great, or the tubes will 
not heat properly from end to end. The quan 
tity of water is indicated in the drawings, and 
the amount so shown is amply sufficient. b 
is a fire-box, lined with fire-brick, into which 
the lower ends of the tubes are inserted. 0 
are the fire-bars in the center of the group of 
pipes. d is an ornamental casing masking the whole of the pipes. 

Fig. 4 shows, in section, a heating appa 
ratus suitable for a room or building, which 
may be employed when it is desired to use a 
greater extent of heating-surface at a lower 
temperature. a. a. is a coil of pipes placed in 
the room or building to be heated. It may be 
conveniently of pewter or lead pipe, such as 
is used in gas-fitting. The coil is closed at 
its upper end, and from the lower end a pipe 
proceeds downward to another coil, b, which 
is contained in the vessel c, in which is water 
kept boiling by a fire; or in any other way 
may the lower coil be exposed to a moderate 
heat. In making the coil, when the lower 
end has been soldered up, sufficient water is 
introduced to fill the upper coil with steam at 
atmospheric pressure, or more may be used; 
but the quantity should not be greater than 
can be contained by the coil b. Then this wa 
ter is heated, and at the same time, by an air 
pump connected with the upper end of the 
coil a, the air is pumped out of the system as 

... completely as possible, and then the upper 
end of the coil a is bent over and soldered up. 
There being then a vacuum in the tube, the 
water in the coil b will boil long before the 
water in the open vessel c, and so long as the 
Water in the vessel c is warm the apparatus 
will continue in action, evaporation taking 
place in the coil band condensation in the coil 
a. The fire in this arrangement may be in the 
basement or other convenient locality. For 
ventilating a building, a coil such as is shown 
in this Fig. 4 may be mounted at the top of the 
building, immediately under an aperture lead 
ing to the open air, while air at the same time 
is admitted at the lower part of the building 
or room. Where the object is to cool the air 
of a room or building a similar apparatus may 
be employed, except that the coil b should be 
above in place of below the coil a. The coil a 
in this case is filled with ether or other highly 
volatile liquid, and a vacuum having been 
made the coil b is sealed. The coil b is then 
kept cool by immersing it in a cooling-liquid 
or by keeping it moist while exposed to a cur 
rent of cold air, or by other convenient means. 

Fig. 6 shows a longitudinal section of a sta 
tionary brick oven arranged according to my 

invention. Fig. 7 shows a sectional plan of 
the same. Fig. 8 shows a transverse section 
taken at the line A B of Fig. 6, and Fig. 9 
shows a transverse section taken at the line C D of Fig. 6. 

at a is the baking-chamber, consisting of a 
brick-work casing, d, sufficiently thick to pre 
vent any undue escape of heat from the oven 
or chamber at a, with a door, b, at one end, 
preferred to be filled in with lime e between 
its outer and inner casings to prevent the es 
cape of heat, lime being a non-conductor, for 
the introduction and withdrawal of the bread 
to and from the bread-tray c. The oven may 
be built solid below the hot-chamber for bread, 
or upon arches. It is, however, preferred, for 
the sake of economy, to be upon small arches, as shown. 
if f are two rows of pipes for water, similar 

to those described in respect to Fig. 1, and a 
transverse section of which is shown at Fig. 
3. One of the rows of pipes fis at the bottom 
of the baking-chamber a, and the other at the 
top thereof, and immediately over the lower 
row is the bread-tray c, for receiving the bread 
or other articles to be baked. 
g is a fire-box, lined with fire-brick, and into 

it the tubes ff project, as is shown, which 
projection forms the heating-surface of the 
tube for the action of the fire. 
his a small passage at the top of the fire 

box, preferred to be built up of angle-iron, as 
shown, for the draft to pass through to the 
chimney i, which may be continued with the particular requirements of the case. 

k is a pyrometer for ascertaining the heat of the baking-chamber. 
m is a dead-plate for the bottom of the fur 

nace g, fitted with a revolving bar, h, for clear 
ing the fuel of the superfluous dirt, which may 
be shaken by the bar 0 from the front of the furnace, as shown. 

ll are two ordinary furnace-doors for feed ing the furnace through. 
The plate p is affixed so as to make an 

air-space between it and the brick-work of the 
furnace, and so prevent the burning of any 
articles introduced into the baking-chamber. 
Having thus described the nature of my 

said invention and the manner of performing 
the same, I would have it understood that what I claim is 
The use of tubes sealed at both ends and 

containing water or other volatilizable liquid in 
heating and cooling atmospheric air and other 
aeriform bodies, and in heating ovens, and in 
heating and ventilating buildings, as herein described. 

LOETUS EPERKINS, Witnesses: 
G. F. WARREN, 
JOHN DEAN, 

Both of No. 17 Gracechurch Street, London,   


