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Patented Jan. 29, 1935 

UNITED STATES 

1989,519 

PATENT OFFICE 
1989,519 

BUS HEATER, 

Louis C. Ryatt, Albany, N. Y., assignorto Consoli 
dated Car-Heating Company, Inc., Albany, 
N. Y., a corporation of New York 

Application February 7, 193, Serial No. 514,23 
Claims. 

For a detailed description of the present form 
of my invention, reference may be had to the 
following specification and to the accompanying 
drawings, forming a part thereof, wherein 

5 : Fig. 1 is a longitudinal sectional view diagram 
matically illustrating a heating system embodying 
the novel features of the invention. Fig. 2 is 
an enlarged longitudinal sectional view slightly 
modified, of the expansion relief means. Fig. 3 

0 is an enlarged view partly in longitudinal section 
and partly in side elevation illustrating the boiler. 
Fig. 4 is a top plan view of the boiler illustrated in 
Fig. 3. Fig. 5 is an end view of the boiler. Fig. 6 
illustrates detail views of the end block of the 

5 boiler. Fig. 7 illustrates detail views of one of 
the end block plugs. Figs. 8 and 9 illustrate en 
larged end and side views of the other end block 
plug. Fig. 10 is a view similar to Fig. 3 illustrat 
ing a slight modification. Fig. 11 is a botton plan 

20 view of Fig. 10. Figs. 12 and 13 are detail side 
views illustrating the connecting sleeves of Fig. 10. 
My invention relates to a system particularly 

adapted for heating buses, railway cars, private 
vehicles and for use in other appropriate situa 

25 tions. It consists in certain improvements on a 
heating device disclosed in the patent application 
of Lee P. Hynes, filed November 19, 1926, Serial No. 
149,510, of a type characterized by a sealed pipe 
System, having a vapor generator at one part and 

30 a heat delivering radiator at a distant part of the 
System. The System contains a certain small 
amount of liquid-say one pint-which becomes 
heated and evaporated by the generator and de 
livers its heat at the radiator. It is regulated by 

35 diverting more or less of the liquid into a side 
chamber or compensator located outside of the 
heating influence of the generator and therefore 
having its own independent and lower tempera 
ture. The side chamber or compensator is so posi 

40 tioned with respect to the rest of the system 
that it is normally empty of the contents of the 
System. While said System is operating under nor 
mal preSSure and So constructed as to expel any 
contents of the system from the chamber back 

45 into the System as the internal pressure declines. 
The above-mentioned regulation becomes au 

tomatic by making the removal and restitution of 
the liquid from or into the boiler dependent on the 
internal pressuire, and my present invention Con 

50 sists in a device for that purpose wherein the side 
chamber that temporarily receives the boiler lic 
uid is made expansible and COntractible in re 
sponse to said pressure. Thereby the liquid in 
the system, as the pressure thereon increases, 

55 finds a larger and larger capacity of the side 

(Cl. 257-241) 
chamber into which it may retreat from the heat 
ing influence. Such retreat tends to reduce the 
pressure which causes the retreat, and a balance 
between the two influences may be fixed at any 
desired point. In one form of my invention II 5 
secure such regulation, by a chamber of variable 
capacity, by enclosing the chamber in an external 
air-tight vessel and also interposing a Spring be 
hind it that is adjustable from the outside of the 
vessel. By this means I insure the sealing of the 
system while providing access to change the ad 
justment. Since the pipe system is sealed, it be 
comes important to provide a means for ejecting 
the Water from the Side chamber and restoring 
it to the pipe system, which means will act re- 15 
gardless of the temperature conditions occurring 
in the sealed system. A spring is One means Suit 
able for this purpose, since it will continue to act 
even if the temperature conditions should be such 
as to produce a vacuum in said sealed chamber by 20 
condensing the vapor therein. 

Referring to the drawings, A is the boiler and 
Z tih radiator. The boiler consists of a bent 
tube B of hair-pin contour in a casing C, which 
casing contains, as the preferable form of heat-25 
ing agency, the exhaust gases from an internal 
combustion engine. Preferably the casing C is 

O 

connected with the exhaust manifold of an en 
gine of the type which is normally employed to 
propel the vehicle in which the heater is installed. 
The radiator Z comprises a sealed tube F, Sur 
rounded by vanes G. The two members A and 
Z may be connected by a single tube, or by two 
separate tubes, as shown herein, the two tubes 
being marked respectively D and E. The latter, 
E, is the feed tube leading from the steam Space 
of boiler B, past a sealed control valve H, into . 
one end of an open-ended central tube I having 
one end supported in a block I" in communication 
with a port through said block, the other. Open 
end projecting longitudinally into the radiator 
at a central position so that vapor is discharged 
into the radiator in a manner which will permit 
its expansion as discharged. The former, D, is the 
return tube, leading from outer tube F of the 
radiator back to the boiler. The Said Valve H. 
forms the subject of a separate application for 
patent filed February 6, 1930, Serial No. 426,305 
and is not here claimed, but is described herein 
after. 50 
To this apparatus, as thus far described, I add 

a side chamber which may be in the form of a 
closed cylinder P having a corrugated side wall 
and therefore expansible and contractible axial 
ly. Its lower end is connected by a tube J to the 

30 
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1989,519 
municating with said end block, a supply pipe 
connected with one end block plug, and a return 
pipe connected with the other end block plug. 

2. In a heating system of the character de 
scribed, a boiler comprising a tubular casing con 
structed and arranged to be connected with the 
exhaust manifold of an internal combustion en 
gine, a tubular end block removably located with 
in Said tubular casing at one end thereof, hollow 
plugs removably connected with the ends of said 
end block and also extended through said tubu 
lar casing, said hollow plugs closing the ends of 
said end block, a tubular vaporizing member of . 
loop-like form disposed longitudinally within the 
tubular casing and having its ends connected to 
and communicating with said end block, a sup 
ply pipe connected with one of said plugs, and a 
return pipe connected with the other plug. 

3. In a heating system of the character de 
scribed, a boiler comprising a tubular casing con 
structed and arranged to be connected with the 

- exhaust manifold of an internal combustion en 
gine, a tubular end block diametrically disposed 
across one end of Said casing, hollow plugs ex 
tended through the wall of said casing and en 
gaging the ends of Said tubular end block in a 
manner to anchor the end block to the casing, 
a tubular vaporizing member of loop-like form 
disposed longitudinally within the tubular cas 
ing and having its ends connected to and com 
municating with said end block, a supply pipe 
connected with One of said plugs, and a return 
pipe connected with the other plug. 

4. In a heating System of the character de 
Scribed, a boiler comprising a tubular casing 
constructed and arranged to be connected with 
the exhaust manifold of an internal combustion 
engine, a tubular end block having its ends en 
gaged with one end of said tubular casing, hollow 
plugs removably connected with the ends of said 
end block and also connected with said tubular 
casing, a tubular vaporizing member of loop-like 
form disposed longitudinally within the tubular 
casing and having its ends connected to and 
communicating with said end block, a supply pipe 
connected with one of said plugs, a return pipe 
connected with the other plug, and expansion re 
lief means also connected to one of said plugs. 

5. In a heating system of the character de 

3 
scribed, aboler comprising a tubular casing hav 
ing oppositely disposed slots in one end thereof, 
Said casing being constructed and arranged to 
be connected with the exhaust manifold of an 
internal combustion engine, a tubular end block 
diametrically disposed across said casing with its 
ends in register with said slots, hollow plugs en 
gaging the ends of said tubular end block, said 
plugs having reduced necks fitting in said slots, a 
tubular vaporizing member of loop-like form dis 
posed longitudinally within the tubular casing 
and having its ends connected to and communi 
cating with said end block, a supply pipe con 
nected with one of said plugs, and a return pipe 
connected with the other plug. 

6. In a heating systern of the character de 
scribed, a boiler comprising a tubular casing 
having oppositely disposed slots in one end there 
of, said casing being constructed and arranged 
to be connected with the exhaust manifold of an 
internal combustion engine, a tubular end block 
diametrically disposed across said casing with 
its ends in register with said slots, hollow plugs 
engaging the end of said tubular end block, said 
plugs having reduced necks fitting in said slots, 
a tubular vaporizing member of loop-like form 
disposed longitudinally within the tubular cas 
ing and having its ends connected to and com 
municating with said end block, a supply pipe 
connected with one of said, plugs, a return pipe 
Connected with the other plug, and a tubular 
jacket Surrounding said casing and of a length 
approximately coextensive with the length of 
Said vaporizing member. 

7. In a heating system of the character de 
Scribed, a boiler having a tubular casing, an end 
block arranged across one end of said casing, 
hollow plugs engaging said casing and connected 
with the ends of said end block, a tubular vaporiz 
ing member of loop-like form extended longitu 
dinally within said casing and having its ends 
connected to and in communication with the end 
block, short sleeves engaging the ends of said tu 
bular casing and so constructed and arranged as 
to engage complemental end portions of the ex 
haust pipe of an internal combustion engine, and 
means for clamping said sleeves to adjacent ends 
of said casing and said pipe. 
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