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The general object of my present inven 

tion is to provide an improved heating sys 
tem for vehicles having an internal com 
bustion engine as a source of motive power. 

s More specifically, the object of my invention 
is to provide a heating system operating 
under a pressure normally below atmospheric 
and provided with means for automatically 
regulating the amount offluidin circulation 

10 in accordance with the fluid pressure in the system. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to p 

25 and forming a part of this specification. For 
a better understanding of the invention, how 
ever, and the advantages possessed by it refer 
ence should be had to the accompanyin 
drawing and descriptive matter in whic 

20 I have illustrated and described a preferred 
embodiment of the invention. • 
Of the drawing: 
Fig. 1 is an elevation partly in section of 

: & preferred embodiment of my invention; 
* Fig.2 is a section through the control 

| valve shownin Fig. 1; and 
Fig. 3 is a section through the valve ports 

of Fig. 2. 8 
In the drawing and particularly in Fig. 1, 

30 ! have illustrated a preferred embodiment 
of my invention in which Ais a radiator casing having a multiplicity of perforations 
A’ therein for the circulation of air. The 
casingistransverselymounted on and Secured 

* to the flooring B of an automobile or like 
vehicle in any suitable manner. Qpenings B" are formed in the flooring for the entrance 
of fresh air to the radiator unit. 
Aradiator unit C is mounted in the casing * À and comprises a tube. C’supported in an 

| inclined position by casing brackets A* and 
Aº. A concentric tube Cºis arranged within 
the tube C. An annular plug Cºis mounted 
in each end of the tube C’and provides a 

* gas-tight annular space C* between the tubes 
C° and Cº. A continuous radiating fin Cº 
is secured circumferentially of the tube C 
and extends substantially the length thereof. 

50 Avertical pipe D passing down through ºne 
of the openings B’in the vehicle flooring 

connects the lower end of the radiator unit 
to a heating unit utilizing as a source of heat 
the exhaust gases from the vehicle engine. 
In the construction shown the heating unit comprises an inverted T-shaped casing E 

insertedin and forming a part of the engine 
exhaust pipe E’. A cover plate Eºprevents 
the escape of gases through the top of the 
casing E. A hollow cylindrical casing Eº 
is mounted on the bottom plate of the casing 
R and spaced from the top and sides thereof. 
Removably secured to the underside of the 
bottom plate is a hollow longitudinally ex 
ansible and collapsible element F, prefer 

ably in the form of a metallic bellows oran 
air tight water-proof textile fabric bellows 
reinforced by a coiled spring. In Fig. À the 
element is shown as a seamless metallic bel 
lowshaving °: bottom plates F’and Fº, respectively. The top plate F’is provided 
with a central threaded opening to which a 
TFºmounted in the casing Eºis connected 
by a nipple. A vertical pipe Ghas its lower 
end connected to the Tand its upper end to 
a nipple Gº secured in the casing cover plate 
E°. The Tand nipple are also connected by 
a coiled pipe G* used as the heating element 
and extending around the casing Eº, The 
nipple G/ is connected to the pipe D by a 
flexible conduit preferably in the form of a 
rubber hose Gº. . • 
The upper end of the radiator unitis pro 

vided with a control valve H connected to the 
space C* through a pipe Hº. The control 
valve is of the plug type and the valve plug 
is provided with passages H’ and Hºper 
pendicular toeach other and adapted to be 
rotated into different positions to cut off com 
munication with the radiator element or to 
connect the pipe Hºleading from the radiator 
unit, eitherto a pipe Hº passing through an 
opening Band leading to a source of suction 
such as the suction intake manifold of the 
vehicle engine orto e port Hºleading to the 
atmosphere. The valve is operated by a 
handwheel Hº projecting through an end 
wall of the radiator casing A. A drippan J 
is connected to the bottom of the pipe Hºto 
catch any liquid passing down through that 
plpe. 
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In the preferred mode of operation of the 
apparatus described, the bellows element Fis 
filled with a vaporizable liquid while the sys 
tem presumably contains air or other gas. 
The º H°is rotated to connect the. 
enclosed space C* with the engine suction in 
take manifold to exhaust the air and gases 
therefrom. When most of the gases have 
been exhausted, the handwheelis rotated one 
eighth of a turn to cut off communication with 
the engine manifold. The pressure in the 
space : C* is then considerably below atmos 
pheric and as the pressure in the heating sys 
tem drops beyond a certain point, the pres 
sure of the surrounding atmosphere on the 
bellows F causes this element to partially 
collapse, thereby forcing some of the liquid 
therein into the coil Gº, where it isheated by 
the engine exhaust gases contacting there 
with and vaporized. The vapor generated 
passes upwardly through the conduit G* into 
the space C* between the tubes C’and Cº. The 
vaporin the space C* loses part ofits heatto 
the air circulating through the casing A and 
condenses. The condensate flows by gravity 
to the lower end of the radiator unit and 
passes down through the conduits Gº and G 
to the bellows and heating coil, where it is 
again vaporized. • 
The vapor pressure in the system gradu 

allyrises until the pressure is almost atmos 
pheric. As the pressure approaches this 
point the bellows F correspondingly expands 
thereby increasing its liquidholding capacity 
and withdrawing an increasing amount of 
returning condensate from circulation. The. 
decrease in the amount of circulating fluid 
causes the fluid pressure in the heating sys 
tem todrop. The drop in pressure causes the 
bellows Fºto partially collapse and thus in 
crease the amount of circulating fluid. The 
amount of heat radiating surface due to the 
particular construction of the radiating fit 
C° and the inner tube Cºis sufficient to pre 
vent the temperature within the radiator unit 
from ever rising beyond a predetermined 
point and prevents the pressure therein frºm 
increasing beyond atmospheric. 
seen that in the normal operation of my heat 
ing system, the air having been initially ex 
hausted from the radiator unit, that the heat 
ing cycle comprises a collapsing of the bel 
-lows F, an increase in the amount of fluid 
circulating in the system, and an increase in 

5 the fluid pressure in the system which causes 
the bellows to again expand. The increased 
capacity of the bellows decreases the amount 
of circulating fluid and thereby causes a drop 
of pressure in the system untilan equilibrium 
point is reached where the amount of vapor. 
being condensed in the radiator unit is just 
equalto the amount of vapor being generated 

coil. 
When itis desired to render the system In 

operative for heating service the valve His 

It is thus 
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turned to connect the Space C' with the at 
mosphere and allow the system to be filled 
with air. The valve is then closed and the 
air trapped in the system prevents the cir 
culation of vapor asthe system becomes air 
bound. The pressure in the system is suffi 
cient to prevent the bellows from collapsing 
and any heat in the radiator unit is quickly 
dissipated by the radiating fins and tube sur 
faces. The heating system can be restored 
to service by connecting the space C* to the 
engine suction manifold to exhaust the air 
therefrom, thus creating an unbalanced force 
on the outer walls of the bellows element F. 
The vaporizable liquid in use is one having 

a relatively high boiling point at atmospheric 
pressure, preferaby about 300° F. and a 
boiling temperature of about 225° F. when 
subjected to the amount of vacuum normally 
obtained by connecting the tube space to the 
engine manifold. A hight lubricating oil 
having these requisites is most desirable. 
The temperature of the exhaust gases pass 
ing thrºugh the pipe E’and around the heat 
ing coil Gºranges from 275° F. to 350° F. 
depending upon the engine operating condi 
tions. With these conditions the temperature 
in the radiator unit will be approximately 225° F. and the pressure below atmospheric. 
The heating system disclosed herein could 

be modified by eliminating the bellows F 
when the liquid in use has aboiling point so 
high that it will not boil at atmospheric 
pressure when subjected to the temperatures 
normally existing in the engine exhaust pipe. 
The liquid must, however, boil under the 
minus pressure obtained when the air is ex 
hausted from the heating system. In such 
a construction, the lower end of the heating 
coil is sealed to hold the vaporizable liquid 
and the operation is the same as before ex 
cept that the Systemis controlled exclusively 
by the variations in pressure therein causing 
: to be generated as the pressure drops 
sufficiently and keeping the liquid fromboii 
ing when the pressure in the system is ap 
proximately atmospheric. 
My invention is characterized by its sim 

plicity of control, low cost of construction 
and effectiveness in operation: The heeting 
system may be ir corporated in existing ve 
hicles with little alteration in the construc 
tion thereof and by relatively unskilled labor. 
The use of a light lubricating oil as the cir 
culating medium is also advantageous in that 
if some of the vaporis carried over into the 
engine when the space C*is connected to the 
intake manifold, the vapor will aid rather 
than injure the engine. 
While in accordance with the provisions 

of the statutes, I have illustrated and de 
scribed the best form of embodiment of my 
invention now known tome, itwill be ap 
parent to those skilled in the art that changes 
may be made in the form of the apparatus 
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disclosed without departing from the spirit 
of my invention asset forth in the appended 
claims and that in some cases certain features 
of my invention may be used to advantage 
without a corresponding use of other fea 
tures. For instance, openings Hº and Hº in 
valve H may be eliminated. When itis de 
sired to trap air in the heating system the air 
will thenbe drawn from the engine intake 
manifold through pipe H*while the engine 
pistons are at rest.–And, also, valve H may 
be adjusted to allow free communication be 
tween the suction intake manifold and the 
radiator element while the heating systemis 
in service. If the valve opening Hºis made 
relatively small there is very little liability 
of vaporbeing sucked from the heating sys 
teminto the engine when valve His open and 
the engine is in operation. 
Having Iow described my invention what 

Iclaim as new and desire to secure by Let 
ters Patent, is:– 

1. Aheating system for vehicles havingan 
internal combustion engine therein compris 
ing in combination a É: element con 
taining a vaporizable : means for pass 
ing hot exhaust gases from said engine in 
contact with saidheatingelement, a radiator 
element connected to said heating ellement, 
and means for automatically regulating the 
amount offluidin circulation in said system 
in accordance with the fluid pressure in Said 
system. • 

2. Avehicle heating system comprisingin 
combination a heating element adapted to 
contain a vaporizable ï: means tor sup 
plying heatto said heating ellement, a ra 
diator element connected to saidheating elle 

, ment, and means for automatically regulat 
40 

45 

50 

» ing the amount offluidin circulation in Said 
system in accordance with the fluid pressure in said system comprising a collapsible elle 
ment containing a vaporizable liquid and 
having its outer walls subject to the pressure 
of the atmosphere. 

3. Aheating system for vehicles havingan 
internal combustion engine therein compris 
ing in combination a heating element con 
taining a vaporizable liquid, meansfor pass 
ing hoï, exhaust gases from Said engine in 
contact with saidheatingelement, a radiator 
element having one end connected to said 
heating element and having its opposite end 

| connected to the suction intake manifold of 
55 said engine, and means for closing communi 

... cation between said radiator element and said 

80 

m 

suction intake manifold. 
-4. Aheating system for vehicles havingan 
internal combustion engine therein compris 
ingin combination aheatingelement contain 
ing a vaporizable liquid, means for passing 
hot exhaust gases from said engine in contact 
with saidheatingelement, a radiator ellement 
having one end connected to saidheatingele 
ment and having its opposite end connected 

3 

to the intake manifold of said engine, and 
a control valve for connecting said radiator 
element to said manifoldorto atmosphere. 

5. Aheating system comprising a heating 
element adapted to contain a vaporizable liq 
uid, a radiator element including a fluidhold 
ing space connected to said heating ellement, 
means for supplying heatto saidheatingele 
ment, suction meansfor exhausting said fluid. 
holding space, and means for automatically 
passing a vaporizable liquid into said heat 
ing element in accordance with the pressure 
insaid system. P 

6. Aheating system for vehicles havingan 
internal combustion engine therein compris 
ing a heating coil, a collapsible element con: 
taining a vaporizable liquid connected to said 
heating coil, meansfor passing exhaust gases 
in contact with said coil, a radiator ellement 
comprising an enclosed space having its up 
per end connected to the intake manifold of 
the engine and its lower end connected to said 
heating coil, means for normally closing the 
connection to the engine manifold, said sys 
tembeing so arranged that the liquidholding 
capacity of said collapsible element automati 
cally increases as the pressure in the system 
increases and vice versa. 

7. Aheating system for vehicles havingan 
internal combustion engine therein compris 
ing a heating coil, a collapsible element con: 
taining a vaporizable liquid connected to said 
heating coil, meansfor passing exhaust gases 
in contact with said coil, a radiator element 
mountedtransversely of said vehicle and com 
prising an enclosed space, said space heving 
its upper end connected to the intake mani 
fold of the engine and its lower end con 
nected to said heating coil, means for nor 
mally closing the connection to the engine 
manifold, said system being so arranged that 
said collapsible element automatically passes 
liquid into said heating coil when the pres 
sure in the system drops below a predeter 
mined value. • 

8. A vapor heating system for autcmotive 
vehicles comprising a chamber of variable 
liquid holding capacity, a heating ellement 
communicating with said chamber, and suc 
tion means connected to saidheatingelement 
End chamber and arranged to create a pres 
sure differential between the inner and outer, 
walls of said chamberto vary the liquidhold 
ing capacity of said chamber. 

9. A vapor heating system for a vehicle 
having an internal combustion engine therein 
comprising in combination a heatingelement, 
means for passing exhaust gases from said 
engine in contact with saidheating elen.ent, 
a collapsible chamber containing a vapor 
izable liquid communicating with said beat 
ing element, a radiator element connected to 
saidheating element and to the intake mani 
fold of said engine, and means for cutting 
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off communication between said radiator elle 
| ment and said intake manifold. 

10. In an automotive vehicle, the combina tion with a vapor heating system having a 
vaporizable liquid therein with a high boil 
ing point at atmospheric pressure, of means 
connecting saidheating system to the intake 

- manifold of the vehicle engine for lowering 
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ruary, A. D. 1928. 

, the boiling point of said liquid. 
Signed at Buffalo, in the county of Erie 

and State of New York, this 6th day of Feb 
NORMAN L. DERBY. 
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