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UNITED STATES PATENT OFFICE. 
KARL MUHLEISEN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO SCHUTTE AND 

KoERTING COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A coRPORATION or 
PENINSYLVANIA. - 

. FLUID-HEATING DEVICE. 

Application filed December 20, 1924. serial No. 757,112. 

My invention relates to devices for heat- of a portion of a heating device comprising 
ing fluids, particularly liquids, such as Water, heating units,embodying the invention; 
oil and the like, and it has for its general. Fig. 2 is a horizontal sectional view taken 
object to provide a novel device having means on the line 2-2 of Fig. 1; - . 

5 whereby great efficiency is obtained in pro- Fig. 3 is a plan or face view of one of the 
portion to the energy, expended. elements or members of a heating unit; 

It is also an object of the invention to pro- Fig. 4 is a plan or face view of a plate 
vide a device having a novel construction which is interposed between oppositely dis 
of means whereby a maximum quantity of posed members of a heating unit; 

10 fluid may be heated in a minimum of time . Fig. 5 is a view partly in horizontal sec 
within a relatively small space. tion and partly in top plan of a heating 
A further object of the invention is to pro- unit. 8 

vide a heating device of novel construction Fig. 6 is a view in central vertical sec 
comprising a plurality of spiral passageways tion showing a modified construction of a 

15 arranged in superposed relation to each heating device embodying the invention; 
other, one of the said passageways being Fig. 7 is a yiew partly in horizontal sec 
arranged so that the liquid flows there- tion and E. in top plan of the device 
through in a direction opposite to that in shown in Fig. 6; 
which it flows in the other passageway. Fig. 8 is a plan view of the inside face of 

20 Another object of the invention is to pro- one of the oppositely disposed members of 
vide a heating device comprising a couple the said device; a ' 
of disc-like members each of which is pro- Fig. 9 is a plan or face view of a plate, 
vided with one or more spiral grooves in one adapted to be interposed between said mem. 
side thereof, which discs are adapted to be bers; and 
secured together with the said grooves in op- Fig. 10 is a top plan view of one of the 

80 posed relation to each other and separated said oppositely disposed members. . . 
from each other by a sheet of suitable ma- Referring to the drawing: 1 designates a 
terial which cooperates with the said grooves casing of heat insulating material within 
to form closed spiral passageways. which a plurality of heating devices are 
A still further object of the invention is to adapted to be Race one above the other as 

provide a heating device comprising a plu- illustrated in Fig.1. The insulating mate 
rality of heating units arranged in super-rial 1 is surrounded by an outside covering or 
posed relation to each other. M 'casing 2 of metal. w 
No attempt has been made to point out all Referring to Figs, 1 to 5 inclusive of the 

of the objects and advantages which are in- drawing, it will be noted that each of the 
cident to the invention but in the detailed de- heating devices comprises disc-like members 
scription thereof which follows other objects 3 and 4. . 
and advantages of the invention will be spe- The disc-like members 3 and 4 are pro 
cifically referred to or will be apparent vided respectively with spiral grooves 5 and 

40 therefrom. - 6 upon the oppositely disposed surfaces 
In order that the invention may be read- thereof, and plate 7 is interposed between 

ily understood and its practical advantages and separates these members as is clearly 
fully appreciated, reference should be had shown in Fig. 1. The members 3 and 4 are to the accompanying drawing in which I secured together by means of a plurality of 

45 have illustrated certain convenient forms of bolts 10 which extend through openings near 
embodiment of the same. However, it will the peripheries thereof. The said members 
be understood that the invention is suscep- are clamped against the opposite sides of the 
tible of embodiment in other forms of con- plate 7 so as to clamp and hold the same in 
struction than those shown, and that changes stationary position therebetween. 

50 in the details of construction may be made. The member 3 is provided with an opening 
within the scope of the claims without de- 12 which extends from the peripherythere 
parting from the said invention. of and communicates at its inner end with 

In the drawing: the outer end of the spiral groove 5. The in 
Fig. 1 is a central vertical sectional view ner end of said groove terminates in an en 

60 

65 

70 

75 

100 

105 



larged opening 15 at the center of the disc 3. 
The inner end of a pipe 16 is secured in the 
outer end of the passageway 12. The fluid 
such as oil or water to be heated flows from 
the pipe 16 through the passageway 12 into 
the passageway 5, which by reason of the 
presence of the plate 7 is a closed passage 
way and flows therethrough into the en 
larged opening 15. From the latter the liq 

10 suid flows through an opening 20 at the cen 

s 

20 
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ter of the plate 7 into a recess 21 at or near 
the center of the disc-like member 4. From 
the latter the liquid is conducted through the 
closed passageway 6 to the outer end thereof. 
from which it escapes through a passageway 
22 to the peripheral edge of the member 4 
thence through a pipe, a portion of which 
is shown at 23, to its destination, not shown. 
It will be observed that the inner end por 
tions 16 and 23 of the pipes extend through 
the casing composed of the portions 1 and 2. 

. It will be observed that the outer sides of 
the disc-like members 3 and 4 are cut away to 
form relatively large recesses. 25 and 26. 
Within these recesses the means for heating 
the discs 3 and 4 and the liquid which is 
caused to flow through the passageways 5 
and 6 previously referred to is mounted 
In the construction as shown electric heat 

ing means is provided. Each heating unit 
comprises a disc or block of insulating mate 
rial 27 within the inner surface of which a spiral groove 28 is provided. Within the 
said groove resistance coils 30 are located 
which upon the passage of electric current 
therethrough become heated. The heatin 
of these coils operate to heat the discs 3 an 
4, the heat of which is transmitted to the liq 
uid as it flows through the passageways 5 
and 6 so as to heat the same. The insulat 
ing discs or blocks 27 are secured to the 
plates 3 and 4 by means of screw bolts 31 
as shown. 

It will be noted that the passageways 12 and 22 are located in diametrically opposed 
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osition with respect to each other. It will 
Ea however, that if desired the 
disc-like members 3 and 4 may be adjusted 
with relation to each other so as to change 
the position of the said openings 12 and 22 
with respect to each other as is indicated in 
Fig. 5 of the drawing. In such case it will 
be understood that the necessary changes in 
the positions of the openings through the 
casing comprising ' s - O 
made. Such adjustment of the disc-like 
members 3 and 4 with respect to each other 
obviously is rendered possible because of the 
fact that communication from the passage 
way 5 to the passageway 6 is effected through 
the opening 20 at the center of the plate 7. 

ing the case it is clear that the disc like members 3 and 4 may be rotatively ad 
justed relatively to each other so that the 
positions of the pipes 16 and 23 with respect 

the parts 1 and 2 must be 
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to each other may be altered as may be de 
sired. This is a desideratum greatly to be 
desired in some cases where because of ob 
structions which may be present the location 
of the inlet and outlet openings in diametri 
cal relation to each other as is shown in 
Figs. 1 and 2 is prevented. 
As is indicated in Fig. 1 of the drawing, a plurality of fluid heating units comprising 

the parts or elements 3,4,7, etc., may be 
placed in superposed relation, to each other, 
as is shown, within the chamber formed by 
the casing comprising the parts 1 and 2. 
The heating units are separated from each 
other by means of a disc' or diaphragm 33 
which preferably should be of insulatingma 
terial. 

In the construction as thus far described I 
have provided in each of the disc-like mem 
bers 3 and 4 a single spiral groove, but if de 
sired a couple of spiral grooves arranged in 
parallel or side by side relation to each other 
may be provided. In one face of each of the 
said disc-like members in Figs, 6 to 10 inclu 
sive of the drawing I have shown a construc 
tion of the latter kind. 
The parts 10, 12, 16, 22, 23, 25, 27, 28, 30 

- and 31 shown in said figures are identical 
with the parts correspondingly numbered in 
Figs. 1 to 5 inclusive of the drawing. 
In the said Figs 

disc-like members 3 and 4 are secured to 
ether by the bolts 10 and are separated 
rom each other by a plate 40 of metal or 

other suitable material. The disc-like mem 
ber 3 is provided with a couple of spiral 
passageways 41 and 42. The outer end of 
the former is in communication with the 
inlet opening 12 and its inner end is in com 
munication with an enlarged opening 43 at 
the center of the disc-like member 3. The 
inner end of the passageway 42 is in com munication with the said enlarged opening 
and the outer end thereof terminates or 
merges into a groove 44 which is concentric 
with the center of the disc-like member 3. 
The fluid, such as water, oil or the like, flows 
from the 
the periphery of the plate 40 into a concen 
tric groove 46 in the disc-like member 4, 
which groove is located in oppositely dis 

sed relation to the groove 44. The fluid 
having entered the groove 46 flows along the 
spiral passageway 47 and is discharged at the 
inner end thereof into an enlarged openin 
48, and from the latter enters the inner en 
of a spiral passageway 50 and flows out 
wardly therethrough from which it is dis 
charged through the passageway 22 which 
leads to the periphery of the disc-like mem 
ber 4 and is in communication with the out 
let pipe 23. By providing a couple of 
grooves in side by side relation to each other 
in the inner side of each of the disc-like mem 
bers 3 and 4", the length of the passageway 

E. 44 through openings 45 near 

80 

85 

0. 

95 

. 6 to 10 inclusive the 

05 

10 

115 

120, 

25 

130 



1,654,551 

through the heating unit through which the 
fluid, such as water, oil or the like, must flow 
is increased and consequently the period of 
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time during which it is subjected to the ac 
tion of the heating element is increased. 
By providing the concentric grooves 44 

and 46 near the peripheries of the disc-like 
members 3 and 4"I am enabled to rotatively 
adjust the said members with respect to each 
other so that the inlet and discharge open 
ings 12 and 22 need not be located india 
metrically opposite positions with respect to 
each other as shown in Figs. 6 and 7, but 
may be angularly related to each other the 
same as is the case in the construction dis 
closed in Figs. 1 to 5 inclusive. . 

It will be understood that when a plurality 
of heaters or heating units are arranged one 
above the other as indicated in Fig. 1 the 
inlet pipes may be connected with and sup 
plied from a single supply, pipe and that the 
outlet pipes leading from the respective units 
may be connected with and discharged 

, through a single discharge pipe. 
It will be also understood that the heat 

ing coils of all of the units may be supplied 
with electric current from a single or com 
mon source. I have not shown the single 
Supply and the single discharge pipe or the 
means for supplying electric current from 
a single source because these features of con 
struction are common mechanical expedients 
and constitute no part of my invention. 

It will be understood that by my inven 
tion I have provided a heater or heating 
unit which is of simple construction and 
which is highly efficient; also that I have 
provided a construction of heater which is 
of flattened formation so that it is well 
adapted to constitute and form a part of a 
battery of heaters or heating devices such 
as that indicated in Fig. 1 of the drawing, 
where it is desired to heat at one time a 
greater volume of fluid than may be heated 
by a single unit. By increasing the number 
of units the volume of fluid which may be 
heated at One operation or at one time may 
be increased as desired. 

Having thus described my invention, what 
I claim and desire to secure by Letters Pat 
ent is: 

1. A heating device comprising members 
secured together in oppositely disposed rela 
tion to each other, the opposing sides of said 
members being provided with grooves there 
in, means interposed between the said mem 
bers and seated against the edges of said 
grooves to close the same, the said means 
having a passageway therethrough at its 
center whereby the passageway in one of the 
said members is in communication with the 
passageway in the other said member, and 
electrically heated coils located in contigu 
ous relation to the outer sides of said mem 
bers for heating the same to effect heating 

other, a plate 

of a fluid as it flows through said passage 
ways. 

2. A heating unit Eg, disc-like 
members each of which is provi 
located between the said disc-like members 
which plate is adapted to contact with the 
edges of said grooves and convert the same 
into closed passageways, the said plate hav 
ing an opening therethrough at its center, 

disc-like mem means for securing the sai 
bers together and clamping the said plate 
between the same, meansior supplying a 
fluid to the outer end of one of the said 
passageways, which fluid is adapted to flow through the opening through said plate into 
the passageway in the other of said disc-like 
members, means for conveying the fluid from 
the Outer end of the said last-named pas 
Sageway, and electrically heated coils lo 
cated in contiguous relation to the outer sides 
of said disc-like members for heating a fluid 
as it flows through the said spiral grooves. 

8. A heating unit comprising a plurality 
of members secured together, each of said 
members being provided with a spiral pas 
Sageway upon its inner side, the said pas 
Sageways in communication with each 

Ocated between said members 
and closing one side of each passageway, 
a pipe having communication with one of 
Said members for supplying a fluid to the 
passageway therein, a discharge pipe having 
connection with the other of said members 
for conveying the fluid therefrom, and elec 
trically heated coils located in contiguous 
relation to the outer sides of said members 
for heating the said members to heat the 
fluid as it flows from the said passageways. 4. A heating unit comprising a couple of 
members each of which is provided with a 
Spiral passageway and with a depression at 
the center of its inner side with which the 
inner end of Said passageway communicates a plate between and in contact with said 
members which plate is provided with a cen 
tral opening through which said depressions 

d with a 
spiral groove upon its inner side, a plate. 

5 
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are in communication, means for delivering 
a fluid to the outer end of the passageway 
in one of the said members, means for dis 
charging the fluid from the outer end of 
the passageway in the other of said mem 
bers, means whereby the said members may 
be adjusted with relation to each other with 
out interfering with the communication of 
the Said spiral passageways with each other, 
and electrically heated coils located in con 
tiguous relation to the outer sides of said 
members for heating a fluid as it flows 
through the said spiral passageways. 

5. A heating unit comprising a plurality 
of disc-like members located in parallel 
Spaced relation to each other, each of which is provided with a spiral groove upon its 
inner side, one end of each of which is lo 
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cated adjacent to the periphery of a disc and 
the other end of each is located at the cen 
ter of said disc, means common to the said 
members for closing one side of each groove 
and for placing the said passageways in 
communication with each other at the cen 
ter of the said disc-like members, a con 
duit for delivering a fluid to the outer end 
of the passageway in one of said disc-like 
members, a conduit for conveying a fluid 
from the outer end of the passageway of 
the other of said disc-like members, and 
separate means located in contiguous rela 
tion to the outer sides of said disc-like mem 
bers for heating the said fluid as it flows through said passageways. 

6. A heating unit comprising a couple of 
disc-like members located in parallel spaced 
relation to each other each of which is pro 
vided with a spiral groove upon its inner 
side, the outer end of the groove in each 
disc-like member being located adjacent the 

1,654,551 . 

periphery thereof and the inner end of said 
groove being located at the center thereof, 
a plate located between the said disc-like 
members for closing one side of each of 
said grooves which plate is provided with 
an opening at its center whereby the inner 
ends of the passageways formed by the said 
g are placed in communication, means 
or securing the said disc-like members and 
said plate together, means for delivering a 
fluid to the outer end of one of said passage 
ways, electrically heated coils located in con 
tiguous relation to the outer sides of the 
said disc-like members for heating a fluid 
as it flows through the said spiral grooves, 
and means for conveying the fluid after it 
has been heated from the outer end of the 
other of said passageways. 
In testimony that I claim the foregoing 

as my invention, I have hereunto signed 
my name this 16th day of December, 1924. 

KARL MUHLEISEN. 
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