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This invention relates to inductional heat 
ers, and has for one of its objects to pro 
vide a novel, highly e?icient and practical 
device of this character throu h the medium 

5 of which water may be rapidly heated to 
the required degree at a comparatively low 
cost. 
With the foregoing and other objects in, 

view, the nature of which will become ap 
1o parrent as the description proceeds, the 1n 

vention consists of the construction, combina 
tion and arrangement of parts- hereinafter 
full described and claimed, and illustrated 

v in t e accompanying drawings, wherein; 
15 Figure 1 is an elevational view of an in 

ductional water heater constructed in accord 
v'ance with my invention, . 

Figure 2 is a detail sectional v1ew taken 
on the plane indicated by the line 2—2 of 
Figure 1, 

Figure?» is a similar view taken_on the 
plane indicated by the line 3-13 of Figure 1, 
Figure 4 is a detail elevational view of 

the secondary coil of the heater, . 
Figure 5 is an elevational view of a 

slightly modi?ed form of the heater, 
Figure 6 is a detail sect1onal_v1ew taken 

on the plane indicated by the line 6—6 of 
Figure 5, _ 
Figure 7 is an elevational view of a further 

modi?ed form of the heater, and 
Figure 8 is an elevational view illustrating 

a' stillv further modi?ed form of the heater. 
The heater is in the form of a transformer 

comprising a hollow laminated core _ 1 
through which the water to be heated c1r-' 
culates and of which 2 is the inlet and 3 
the outlet. The core 1, which provides a 
closed magnetic path, may be of rectangular 
contour, as shown, or of any other deslred 
con?guration, and consists of a coiled tube 
made of‘ iron, steel or other suitable metal 
and bent or casted in the desired shape. 
The primary winding of the heater comprises 
coils 4, 5 and 6 which are distributed about 
the major portion of the core 1 and connected 
to any suitable source of current supply by 
leads 7 and 8. The primary coils 4, 5 and 6 
may be made of iron or steel _wire .or 
tubing or' of copper .wire or tublng, and 
are‘ insulated to withstand high temper 
atures. The secondary winding of the 
heater consists of a hollow‘ coil 8 which 
is distributed about the minor portion of 
the core 1 and through which the water to 
be heated passes after ?rst passing through 

20 

30 

40 

45 

50 

the core. The secondary coil 8 is ofthe 
closed circuit t pie, and the lead 9 connect 
ing the ends t ereof is preferably hollow. 
The lead 9 is in communication with the 
secondary coil 8 at points adjacent the inlet 
-10 and outlet 11 thereof. The outlet 3 of 
the core 1 and the inlet 10 of the secondary 

60' 

coil 8 are in communication and connected ' 
preferably by an insulating coupling 12. 

Current ?owing through the pri'mar coils 
4, 5 and 6 tend to cause a magnetic ux to‘ 
circulate through the core 1, and the induced 
current ?owing through the closed circuit 
secondary coil 8 ‘.tends to set up a magnetic 
?ux independent of and opposed to that 
generated by the primary coils. The current 
?owing through the primary coils 4, 5 and 
6, the current ?owing through the closed cir 
cuit secondary coil 8, the primary and sec 
ondary ?uxes circulating through the core 
1, and the reaction taking place constantly 
between these ?uxes in the core, heat the 
water ?owing through the core and second 
ary coil to a high degree in a comparatively 
short time. As they extend over the major 
portion of the. core 1, the primary coils 4, 
5 and 6 tend to con?ne the reaction between 
the primary and secondary ?uxes to the 
minor portion of the core, with the result 
that the greatest possible reaction between 
the ?uxes is attained and such reaction takes 
place in the immediate vicinity of the sec 
ondary coil 8 which is thus heated to a de 
gree higher than the core 1 and subjects the 
water to the highest temperature as it is 
leaving the heater. If desired the primary 
winding may be made of tubing as shown in 
Figure 8 so as to permit the water to also 
circulate therethrough, and when so made 
the ends thereof will be connected to the 
core land secondary coil 8 through the me 
dium of insulating couplings 13 and 14. 
The inlet end of the core 1 and the outlet 
end of the secondary coil 8 are provided 
with insulating couplings 15 and 16, respec 

_ tively. As practically all the heat generated 
in the core 1, primary coils 4, 5 and 6, and 
secondary coil 8 is utilized, the heater is 
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highly e?icient and may be maintained in 105 
operation at a comparatively small cost. 
The heater shown in Figure 5 diifers but 

slightly fromlthe one shown in Figures 1-4. 
The core and primary winding of this heater 
are similar to the corresponding parts of the 
other heater. 'Its secondary ‘winding is, 
however, different, and embodies a main 



’ 425 

30 

' of this heater preferablyvby an insulating, 

40 

to 

55 

60 

05 

seconda coil 8‘ mounted on the major por 
tion of t e core 1 and intimately‘ associated 
with the primary winding and an auxil 
iary secondary coil 8h mounted on the minor 
portion of the core. The secondary coils 8‘ 
and 8" are hollow, and are connected to ro 
.vide a closed circuit secondary by ho ow 
leads 9a and 9". 10‘ designates the inlet and 
_113 the outlet of this secondary, and the 
former is connected to the outlet 3 of the core 
1 preferably by .an insulating coupling 12‘. 
In this heater, the water passes ?rst through 
the core‘ 1, then through the secondary coil 
8b and thence through the secondary coil 8“. 
As the secondary coil 8b ‘is heated ‘to a higher 
temperature than the core 1, and ‘as the sec 
ondary coil 88 is heated to a higher temper 
ature than the secondary coil 8*’, due to the 
fact that practicall all the‘ ?ux generated 
by the primary coi s 4, 5 and 6 threads the 
same, the water in ‘passing through the heater 
is subjected to gradually increasing tem 
peratures. ' _ 

Excellent results‘ have been attained from 
the use of the heater shown in Fi e 7. 
This heater differs from the others in that 
it is not provided with a seconda winding. 
The core and winding of this eater are 
similar to the cores and primary windings 
of the other heaters and are designated by 
the same reference numerals‘. An outlet pipe 
15 is connected to the outlet 3 of the core 1 

coupling 12". The current ?owing through 
the coils 4,’ 5 and 6 of this heater, and the 
?ux‘ generated by the current and circulat-' 
ing t rough the core 1 of the heater, pro 
duces su?icient heat to raise the temperature 
of water. to a high degree during its passage 
through the core. - ' _ 

From the foregoing description, taken in 
connection with the accompanying drawings, 
it will be apparent that the heaters are com 
aratively sim le and inexpensive of manu 
acture, that they involve vno parts a t to 

get out of order and subject'to wear, an that 
they will re idly heat water to a hi h tem 
perature wit the use of comparative y little 
current. 
What is claimed is :— 
1. A ?uid heater comprising a tube coiled 

to provide a laminated hollow core and a cir 
cuitous path for the liquid to be heated, and 
a primary winding on the core. 

2. A ?uid heater comprising a tube coiled 
to provide a laminated hollow core and a cir 
cuitous path for the ?uid to be heated, and a. 
primary winding distributed over a greater 
portion of the core. I' 

3. A ?uid heater comprisin a hollow‘ core 
having an inlet and an out et, a primary 
winding on the core, and a hollow secondary 
winding on the core and having an inlet and - 
an outlet, the outlet of the core communi 
cating with the inlet of the secondary wind 
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ing to permit the ?uid to be heated to circu‘ 
late through both of said parts. - 

4. A?uid heater comprising a~hollow core 
having an inlet and an outlet?1 a prima 
winding on the core and a close circuit ho - 
low secondary winding on the core and hav 
ing an inlet and an outlet, the outlet of the 
core communicating with the inlet of the 
secondary winding to permit the ?uid to be 
heated to circulate through both of said 
parts. A . ‘ 

- 5. A ?uid heater comprising a hollow core 
having an, inlet and an. outlet, 9. primary 
‘winding on the‘major portion'of the core, ' 
and a hollow secondary winding on the min 
or portion of the core and having an inlet 
and an outlet, the outlet of the core commun 
icating-with the inlet of the secondary wind 
ing to permit the ?uid to be heated to circu 
late through both of said parts. 

6. A ?uid heater comprising a hollow core 
having an inlet and an outlet, a rimary 
winding on the major portion of t e core, 
and a closed circuit hollow secondary wind 
ing on the minorportion of the core and 
provided with an inlet and an outlet, the 
outlet of the core communicating with the 
inlet of the secondary winding to permit the 
?uid to be heated to circulate through both 
of said parts. _ 

7. A ?uid heater comprising a hollow core 
having an inlet and an outlet, 2. primary 
winding on the core, and a hollow secondary 
winding on different portions of the core 
and provided with' an inlet and an outlet, 
the outlet'of the core, communicating with 
the inlet of the secondary winding to permit 
the ?uid to be heated to circulate through 
both of said parts. - 

7 8; A ?uid heater comprising a hollow core 
having an inlet and an outlet, a primary 
winding on the core, and a closed circuit hol 
low secondary win, ' consistin of com 
municating coils on di erent portions of the 
core and provided with an inlet and an out 
let, the outlet of the core communicating 
with the inlet of the‘ seconda windin to 
permit the ?uid to be hea to circu ate 
through both of said parts. 

9. A ?uid heater comprising a hollow core 
having an inlet and an outlet, a primary 
winding on the major portion of the core,l 
and a hollow secondary winding consisting 
of communicating coils and provided with 
an inlet and an outlet, one of the coils being 
on the major portion and the other on the 
minor portion of the core, and the inlet of 
the core communicating withthe inlet of'the 
secondary winding to permit the ?uid to be 
heated to circulate through both of said 
parts. - 

10. A ?uid heater comprising a hollow 
core having an inlet and an outlet, a prima 
ry winding on the major portion of the core, 
and a closed circuit'hollow secondary wind 
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ing consisting of communicating coils'and 
provided with an inlet and an outlet, one of 
the coils being on the major portion and the 
other on the minor portion of the core, and 
the outlet of the core communicating with 
theinlet on the secondary winding to er 
mit the ?uid to be heated to circu ate 
through both of said parts. 

11. A ?uid heater comprising a hollow 
core having an inlet and an outlet, a hollow 
primary winding’mounted-on the core and 
provided with an inlet and outlets, the inlet» 
of the primary winding communication with 
the core, and a hollow secondary winding 
mounted on the core and provided with in 
lets communicating with the outlets of- the 
primary ‘winding, the secondary winding 
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‘being rovided with an outlet, and the ?uid 
to be eated passing through the core, and 
primary and secondary windings. ' 

_ 12. A ?uid heater comprising a laminated 
hollow core having an 'inlet and an outlet,' 
a primary winding on the core, and a closed 
circuit hollow secondary winding consisting 
of communicating coils on di?erent portions 
of the core and provided with an inlet and 
an outlet, the outlet of the core communi 
cating with the inlet'of the secondary wind 
ing to permit the ?uid to be heated to circu 
late through both of said parts and both of 
said1 parts providing circuitous paths for the 
?ui . . ' 

- In testimony whereof I a?ix my sighature. 
FREDERICK CARLISLE OWEN. 
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