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UNITED STATES 

1,832,412 

PATENT OFFICE 
CLARENCE. D. KEWTON, OF CLEVELAND, OHIO, ASSIGNOR TO THE AMERICAN HEAT 

TRANSFER COMPANY, OF CLEVELAND, OHIO 

HEAT EXCHANGEAPPARATUS 

Application filed April 15, 1930. Serial No. 444,402. 
This invention relates to a heating appara 

tus and has for its object to produce such 
an apparatus of superior construction, with 
the fewest possible number of parts consist 
ent with the most efficient operation and to 
provide for manufacturing and assembling 
economy. - 

With the above and other objects in view 
the invention consists in the details of con 
struction and arrangement of parts herein 
after described and claimed. 

Fig. 1 is a part sectional view taken lon 
gitudinally through one embodiment of my 
invention; Fig. 2 is a similar section show 
ing the heating unit drawn to a larger scale; 
Fig. 3 is a sectional view corresponding sub 
stantially to the line 3–3 of Fig. 1 with 
the heating tubes removed; Fig. 4 is a sec 
tion on the line 4-4 of Fig. 1; and Fig. 5 
is a detail section showing the union used 
to connect the tubes with the headers. 
The embodiment illustrated consists essen 

tially in a tank having inlet and outlet means 
and a heater receiving opening together with 
the heater which is sealed through such open 
ling. 
The tank comprises a cylindrical portion 

10 with end portions 11 and 12 connected 
therewith by any suitable means together 
with the inlet means 13 and the outlet means 
14 and having a cylindrical member 15 Se 
cured to an opening 16 in the end member 

25 

11 as by rivets 17. The member 15 is pro 
vided with flanges 18 and 19. Suitable bolts 
20 are employed for securing the flange 21 
of the heating element to the flange 19 on the 
tank. Suitable upright members 22 rest on 
the bottom of the tank member 10 and Sup 
port angle irons 23 upon which the portion 
of the heater unit which extends into the tank 
is supported as it is slid into the tank 10 and 
while it remains therein. 
The heating unit comprises essentially two 

header members 25 and 26 together with 
is a plurality of connecting pipes or tubes 27. 
The header member 25 comprises a single 
casting having a large compartment 28 and 
a small compartment 29 formed by a divid 
ing partition 30. These compartments are 
closed with the exception of the inlet 31, the 

outlet 32 and a plurality of tube connecting 
openings 33. Both the openings 31 and 32 
and the front face 35 of the header 25 are 
provided with flanges having suitable open 
ings therein to receive clamping bolts. The 
openings 35 cooperate with the bolts 20 and 
a suitable gasket member 36 for attachment 
to the flange 19 of the tank member 15. The 
openings 37 and 38 are adapted for connec 
tion with inlet pipes 39 and 40 respectively. 
As best seen in Fig. 5 the openings 33 com 
prise threaded portions 40 with shoulders 41 
formed, due to a smaller diameter of the 
opening 40, at the side opposite the threads. 
The header member 26 comprises a single 

integral casting having one compartment 
therein with which all the tubes 27 commu 
nicate. The openings for connection with 
the pipes 27 are identical with those in the 
header 25 except that the threads run in 
reverse directions whereby the pipes 27 to 
gether with the clamping nuts 42 may be 
rotated in the same direction whereby the 
tube may be tightened without danger of 
twisting even though it is of light gauge 
material. Each pipe may be made of light 
copper with a ferrule 27 at each end to give 
additional strength. From Fig. 5 it will be 
evident that when the member 42 is rotated, 
the wedge-like portion 43 thereof will be 
forced between the ferruie 27 and the shoul 
der 21 which will result in a slight deforma 
tion of the pipe 27 and ferrule 27 thereby 
giving a perfect seal. The header 26 may be 
provided with angle projections 45 designed 
for cooperating with the angle irons 23 for 
supporting the ineating element. As best 
seen in Fig. 4, a larger number of the tubes 
27 communicate with the large chamber 28 
than with the smaller chamber 29. The pull- . 
pose of this as well as the difference in size 
between the chambers and the openings 31. 
32 is to compensate for the condensing effect 
on steam admitted through the opening 31 
which occurs due to heat being removed 
therefrom in raising the temperature of a 
fluid in the tank 10. A certain amount of 
the steam will be condensed or the steam 
pressure will be reduced due to change in 
temperature both of which will result in 
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the occupation of a smaller space by the out 
going steam than is occupied by the incom 
ing steam. 

It will be evident that steam or other 
heating agent entering the compartment. 28 
will flow away from such compartment in 
those tubes which communicate therewith 
and will return to a header 25 through the 
tubes communicating with the compart 
ment 29. 
From the foregoing it will be evident that 

I have provided a heating device which is 
well adapted for its intended purpose and 
while I have described the same in connec 
tion with a means for heating a liquid in 
the tank 10 by means of steam passing 
through the tubes 27, I wish it understood 
that my invention is capable of other uses 
and may be employed for transferring heat 
from any desired fluid to any other ma 
terial in the tank. I also do not wish to be 
limited to the particular structures described 
and illustrated but only in accordance with 
the appended claims. 

Having thus described my invention, what 
claim is: 
1. A heating unit adapted to be inserted 

into a fluid containing receptacle and includ 
ing a pair of headers and a plurality of 
tubes communicating with the interiors of 
said headers and extending therebetween 
one of said headers having a pair of open 
ings and a partition dividing the same into 
two compartments, said partition cutting 
off communication between said openings ex 
cept through said tubes, said last mentioned 
header being a single integral casting, said 
headers being connected to the ends of each 
of said tubes by a pair of threaded unions, 
the same being reversely threaded at the two 
ends of the tube whereby they may be ro 
tated in the same direction for sealing. 

2. A heat exchange apparatus comprising 
a tank having inlet and outlet means and a 
heater receiving opening, a heating unit hav 
ing a portion extending into said tank and 
sealed through said heater receiving open 
ing, said heater including a pair of headers 
and a plurality of tubes communicating with 
the interiors of said headers and extending 
therebetween, one of said headers having a 
pair of openings and a partition dividing the 
same into two compartments, said partition 
cutting off communication between said open 
ings except through said tubes, said last me}} - 
tioned header being a single integral cast 
ing, said headers being connected to the ends 
of each of said tubes by a pair of threaded 
unions, the same being reversely threaded at 
the two ends of the tube whereby they may 
be rotated in the same direction for sealing. 

3. A heat exchange apparatus comprising 
a tank having inlet and outlet means and a 
heater receiving opening, a heating unit hav 
ing a portion extending into Said tail, and 
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sealed through said heater receiving open 
ing, said heater including a pair of headers 
and a plurality of tubes communicating with 
the interiors of said headers and extending 
therebetween, one of said headers having a 
pair of openings and a partition dividing the 
same into two compartments, said partition 
cutting off communication between said 
openings except through said tubes, said 
last mentioned header being a single integral 
casting, said tank having means thereinfor 
supporting said heating unit, said last means 
including a pair of parallel angle irons sup 
ported upon said tank bottom. 

In testimony whereof, I hereunto affix my 
signature. 

CLARENCE D. NEWTON. 
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