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To all thom it may concern: 
Be it known that I, B. F. STURTEvANT, of Jamaica 

Plain, in the county of Norfolk, and State of Massa 
chusetts, have invented an Improved Heating and 
Ventilating Apparatus; and I do hereby declare that 
the following, taken in connection with the drawings 
which accoli pany and form part of this specification, 
is a description of Iny, invention, sufficient to enable 
those skilled in the art to practice it. 

In this invention I make use of fuel togeneratesteam, 
to operate through a suitable steam engine to pro 
due notion, which is utilized in moving air which ab 
sorbs the heat escaping in the volatile products of con 
bustion and in the exhaust steam, and which conveys 
the caloric so absorbed to any desired location, the 
power developed by the combustion of the fuel being 
also exaployed to the extent hecessary to return the 
water of condensation to the boiler, to be again evap 
orated and used as before. 

In some cases l use a part of the force generated by 
the conibustion offel to feat water for domestic or 
manufacturing purposes, and also to raise it from one 
level to a higher one. 
The drawings show, in Figures 1 and 2, two oppo 

posite elevations of an apparatus embodying my in 
vention. 

In figures 3 and 4, two opposite end elevations; and 
In Figure 5, a plan of said apparatus. 
The boiler may be of any known type; that shown 

in the drawings at a is designed to be of the vertical 
multitulular variety, having its fire door at b. The 
steam generated in the boiler is conveyed to any suit 
alle engille by a pipe, c, the engine shown in the draw 
ings being of the direct-action vertical variety, with its 
fly and driving-wheel d above the cylinder. 
The engine is made to put in motion any kind of an 

air motor, the kind slown in the drawings being one 
of my well-known centrifugal or rotary blowers , the 
shalt of which is rotated by a belt, f, irom the wheel d. 
The arrangelinent of the blower as shown in the draw 

ings is such, that when in operation, it draws or sucks 
air flirough the inlet g, or through the series of inlets 
l, through the case i, (which surrounds a series of lues 
through which the volatile products of combustion rass 
of through the outlet i to a chimney or other escape 
duct,) through pipel, to and through a series of pipes 
contained in casel, through pipe in, to the llower ill 
let, and thence they are forced by the fan-wheel in the 
blower through any one or all of the distributing 
pipes a. 
The exhaust steam from the engine passes through 

the pipe o into the case l, around the tubes therein, 
through which the air passes to the fan, and is con 
densed by the absorption of its heat by the air, the 
water of condensation flowing from case througll pipe 

p into a similar case, g, and around tubes therein, the 
ends of which enter spaces between the tube sheets of 
casegahd bonnets r, to each of which are connected 
pipes, one of which, s, leads to an elevated reservoir 
for water, and the other of which, t, leads from said 
reservoir in such a manner that a circulation of water 
will be established by the ascent of the water heated 
in the pipes contained in case g, by the hot water of 
condensation froin case l, and by the descent of cold 
witte' fiola the reservoir. 

. From the lowest part of case q the condensed water 
and what steam may be left uncondensed are drawn off 
through pipe u by pump w, worked by the engine by 
which the water is returned through pipe v to the 
boiler, to be again converted into stealin, to again.act 
as lefore described. - 
The cohabustion of fuel in the boiler is larged by a 

current of air taken from the blower through suitable 
ducts, and disclarged into the ash-pit below the grate, 
said duct being slown in dotted lines in figs. 3 and 5. 
The area of the passage through the duct supplying 

air to promote combustion is controlled by a valve 
worked by an apparatus that closes the valve more or 
less as the pressure of steam increases, and opens the 
valve as the pressure of steam diminishes. Said ap 
paratus consists of a pipe, a, connected with the water 
in the boiler, preferably where the water is coolest. 
The upper part of this pipe is enlarged, and contains 

a diaphragm, which operates a lever, 2, pivoted at 2), 
the long arm of the lever being connected to the valve 
which controls the passage by which air is supplied to 
the fuel. The short arm of the lever is coupled to a 
spring, a, one end of which is attached to an arm, b, 
whicl is made adjustable on pipe a, so that the degree 
of tension of the spring may be regulated at will to 
coatrol the amount of air to be supplied to the fuel. 

It will be seen that as the pressure in the boiler in 
creases, the short arm of the lever will be raised by 
the diaphragm, whiclh will extend sping a, and will 
lower the long arm of lever 2, which will cause the 
long arm of lever a to lower the valve thereto attached 
and will shut of more or less of the supply of air which 
urges combustion, which, of course will resultin check 
ing the fire and the generation of steam. Astle press 
ure of steam diminishes, the contraction of spring a 
will cause the air-valve to open, which will result in 
intensifying combustion and in increasing the genera 
tion of the steam. 

By turning the handle c, fig. 5, a valve is worked to 
slut off fron case i the supply of air from the inlets 
g or h. The inlet g is used when pure fresh air is 
needed, and the inlets it lead from the spaces supplied 
with heated air from the outlets n. 
Suppose the boiler sufficiently filled with water, and 

steam generated therein by consumption of fuel in the 

  



furnace to a pressure sufficient to work the engine and 
llower connected therewith, then the air will begin to 
flow through ihlet g or inlets h, according to the po 
sition of the valve controlled by the handlec, and the 
lheat of the escaping volatile, products of combustion 
will be transferred to the passing current of air, which 
on its passage will also absorb the heat of the steam 
exhaustedt from the engine, and will pass with the air 
forced out from the outlets in to be applied for warin 
ing and ventilating, or for any other useful purpose, 
a part of the air acted on by the blower passing to urge 
combustion of the fuel, and the water resulting from 
condensation of the steam passing back to the boiler, 
so that all the attention needed for the apparatus is to 
keep it properly supplied from time to time with fuel, 
and to keep the frictional surfaces lubricated and the 
packings from leaking. 

It will be obvious that the position or arrangement of 
the llower lay be changed so as to force the air into 
the case i, and all parts beyond, insteit.d of drawing it 
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of ventilation, and the maximnm of heat and minimum 
of ventilation, the valve controlled by the handle c' 
and the aljustment of spring a' are to be varied to suit 
the requirements of the case. 
To vary the speed of the engine, a valve may be 

placed in the pipe which supplies the steam to the cyl 
inder, or a cut-off, which may be adjusted to any cle 
sired point, may be applied to the engine. , 

Under some circlinistances the engine of this appa 
atus will be worked under a heavy back pressure; for 
example, if it is desired to give intense beat to the 
air currents set in motion, the the engine and blower 
should be run slowly, and fuel simpplied to generate 
steam of ligh pressure in the boiler. The air sup 
plied by the condenser will then not suffice to condlese 
the exhaust stealin rapidly, and the exhaust steanu will 
accumulate in the condensing apparatus till its press 
ure equals a large fraction of the pressure in the boiler, . 
the exhaust steam under said circumstances heating 
the air currents illiont as they are usually heated by 

through said case and the case l, as before described, stean taken directly from the builer. 
and it will also be olivious that the casel, instead of 
being supplied with horizontal air-pipes as described, 
unity be supplied with vertical stea in pipes, and then 
the air will ass around said pipes and within the case. 
Aidia the water-heater the hot water and uncondensed 
steam inlay le unacle to pass through vertigal pipes in 
stead of around horizontal pipes. 

In some heating apparatus one boiler supplies steam 
adiators with steam, which, as it condenses, flows back 
into the Ixiler by gravity, without the intervention of 
a pump, and also an engine, whicl works a blower to 
force air over the radiators to be heated and conveyed 
to the space to be warmed; but in such cases the ex 
haust froin the engine escapes to waste, and the water, 
whicla is carried off by the steam has to be supplied by 
additional Water, 

In Iy invention, on the contrary, I use no direct 
steam for leating, but do use all the exhaust stean), 
whicl, when it has parted with its heat, is returned to 
the boiler by a pump, so that I use the same water 
again and again, aid would have to supply no addi 
tional water if it were possible to prevent all leakage 
at joints, stuffing-boxes, &c. 

in inly invention, also, I reclaim and utilize as much 
as possible of the leat escaping in the volatile pru 
ducts of combustion, and supply ally deficiency o 
draught by a positive blast from a blower. 
To obtain the minimum of beat and the maximuln 

I clain 
lfur producing and heating currents of air, the com 

bination of a boiler, engine, blower, exhaust-steam-coil 
densing appalatils, (operating to condense by the air 
set in inction lay the lollower,) and pump, or other suit 
able levice for returning the condensid water tu the 
boiler. - 

Also, in combination with the elements first claited, 
an apparatus for extracting and utilizing the heat es 
caping in the volatile products of combustion. 

Also, in coubination with the elements first claimed, 
the series of distributing-pipes n, leading from the 
blower. 

Also, in combination with the elements first claimed, 
the series of collecting or return pipes h leading to the 
bluwe. 
Also, the combination of one or more return pipes 

l, and one or more delively-pipes it, with a cold-air 
inlet-pipe, g, and a valve or equivalent device for reg 
ulating the proportion of fresh air to be heated and 
circulated. 

Also, the arrangeinent of the water heater between 
tle condense' and the pulmp, substantially as and for 
tle purpose described. 

B. F. STURTEVANT. 
Witnesses: 

J. 13. CrosBY, . 
C. WARREN BROWN. 

  


