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To all whom it may concern. 
Be it known that I, ALBERT W. Hull, a 

citizen of the United States, residing at 
Schenectady, in the county of Schenectady, 

ew York, have invented certain 
new and useful Improvements in Electric 
Heating Devices and Methods, of which the following is a specification. 
The present inyention relates to the elec 

trical heating of a liquid, such as milk, 
which contains material which is decompos 
able by heat. When milk which contains 
emulsified particles of casein and fats is 
heated by a continuous current, or by an 
alternating electric current of commercial 
frequency, a deposition of some of these 
so-callied milk solids upon the electrodes 
occur which by reason of their relativel 
high resistivity become overheated and af 
fect the taste of the milk. 
I have discovered that an easily decom 

posable emulsion such as milk, can be heated 
y passage of current between electrodes 

without coating of the electrodes and with 
out noticeable effect upon the taste of the 
emulsion when the direction of current flow 
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is reversed with a sufficient rapidity, as by 
the application of high frequency current 
from an electric oscillator. 
The accompanying drawing illustrates 

somewhat diagrammatically apparatus suit 
able for carrying out my invention, Fig. 1 
showing a continuous apparatus and Fig. 2, 
an intermittent apparatus. 
The drawing shows in Fig.1 a container 

1, which consists preferably of a suitable 
conductive material, such as nickel or tin 
and constitutes one pole of an electric cir 
cuit. The opposite pole is constituted by 
an electrode 2, which is constituted by a rod 
passing through an insulator 3, and being 
suspended from the cover 4 of the container. 
An inlet duct 5 and an outlet duct 6 are pro 
vided for the circulation of the milk, or 
other liquid through the heating chamber. 
The electrodes 1, 2 are connected by the con 
ductors 7, 8 to a source of high frequency 
current. s 

In the drawing the now well-known plio 
tron or vacuum tube oscillator has been dia 
grammatically indicated, although other 
sources of high frequency current may be 
employed. The vacuum tube oscillator com 
prises a pliotron tube 10, having the cathode 
11 connected to the negative terminal of a 

direct current source 12, and having the 
anode 13 connected in series with primary 
14 of a transformer to the positive terminal. 
A secondary feed back winding 15 of this 
transformer is connected to the grid elec 
trode 16 and to the cathode 11 respectively 
by the conductors 17, 18. A condenser 19 
provided with a high resistance leak or 
shunt 20, is provided in the feed back con 
ductor. 18 to maintain the grid at a negative 
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potential. A tuning condenser 21 is pro 
vided in shunt to the primary 14 of the 
transformer, and a by-pass condenser 22 is 
provided across the generator terminals as 
usual. The high frequency oscillations 
which are generated are induced in the sec 
ondary winding 23 to which the load circuit 
7, 8 is connected. 
As shown in Fig. 2 the high frequency 

heating may be carried out by a very simple 
apparatus constituted by cooperating plate 
electrodes 25, 26 which are connected to the 
high frequency supply conductors 7, 8 and 
are suspended from an insulating plate 27. 
When a liquid which is apt to be “burnt” 
by the ordinary heating methods, for ex 
ample, chocolate, is to be prepared, the in 
gredients, that is, milk, sugar, chocolate, etc. 
are placed in a container 28, conveniently 
consisting of glass or porcelain, the elec 
trodes 25, 26 are lowered into the liquid and 
a high frequency current is applied until a 
desired temperature has been obtained. 

I have found that when using current of 
a frequency of about 100,000 cycles per sec 
ond at a voltage of about 5 to 10 volts, with 
a sufficient current, say about 50 amperes, 
milk can be heated to the boiling point in a 
few seconds without any noticeable coating 
of the electrodes. Of course, the particular 
frequency and voltage which may be used in 
any given case will depend on the condi 
tions. I desire, by the appended claims to cover in general the heating of liquids con 
taining in suspension or solution materials 
which are sensitive to heat by electric cur 
rents having a frequency so high that de 
position does not occur upon the electrodes. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is:- 
1. The method of heating an emulsion by 

passage of electric current between elec 
trodes in contact with said emulsion which 
consists in varying the polarity of said cur rent at a sufficiently high rate to prevent 
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the deposition of the discontinuous phase of 
said emulsion upon said electrodes. 

2. The method of heating milk by pas 
sage of electric current between electrodes 
which are in electric contact with said milk, 
which consists in applying a current which 
varies in polarity at a sufficiently high rate 
to prevent substantially the deposition of 

0. 

s 

milk solids upon said electrodes. 
3. The method of heating a liquid con 

taining carbonizable material which consists 
in conducting high frequency current there 
this t 4. The method of heating a liquid con 
taining carbonizable material, which con 
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sists in bringing said liquid into contact 
with electrodes connected to an electric cir 
cuit and generating in said circuit electric 
currents of sufficiently high frequency to 
prevent adhesion of carbonizable material 
to said electrodes, 5. An apparatus for heating liquids which 
are decomposable at high temperature com 
prising a containe, electrodes thereformak 
ing contact with the liquid to be heated and means for supplying high frequency to said 
electrodes. 

In witness whereof, I have hereunto set 
my hand this 20th day of November 1923. 

ALBERT W. HULI. 
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