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1. 
The present invention relates to gas fired, im 

mersion tube liquid heaters, and is more especial 
ly directed toward deep fat fryers. 
Where deep fat fryers are fired with atmos 

pheric burners it has been customary to provide 

static control. 

moved for cleaning. 

enter the tubes. 

the same. 
In these drawings: 
Figures 1, 2 and 3 are front, side and top plan 

5 4-4 of Figure 5; 
the fat container with submerged heater tubes, Figure 5 is a cross sectional view taken on the 
each provided with an atmospheric gas burner line 5-5 of Figure 4; 
at the front to produce a hot flame directed into Figure 6 is an elevational view with parts in 
the tube, and a Spiral or other baffle for retard- section on the line 6-6 of Figure 4; and 
ing escape of the products of combustion, im- 10 Figure 7 is a top plan view of the liquid con 
proving heat transfer and reducing fiue gas tem- tainer. 
perature. The control for such burners is of the The deep fat fryer illustrated in Figures 1, 2 
Snap action type with full on and off control, for and 3 has a more or less conventional casing 0 
Such burners cannot be throttled. All the im- with sides if, f, back 2 and front door 3. The 
mersion tubes were connected to a common flue. 15 top of the fryer is indicated at 4, the grease 
OWing to the limited dimensions of the parts, container at 5 and the flue at 6. The gas sup 

the need of baffling and the necessity of having ply is indicated at T. 
quick recovery, the overall efficiency of these The grease container 5 may be made of One 
tubes is comparatively low, and the noise level is piece construction, as usual in this art, and is 
likely to be objectionably high. Furthermore it 20 here shown as having four immersion tubes 20 
has been impossible to maintain these deep fat which extend from front to rear. 
fryers at their initial efficiency without frequent have slots or openings 2 which are slightly 
cleaning. The tendency of baffles subjected to shorter than the length of the tubes 20. 
Such flames to become burnt Out or distorted and bottom wall 22 of the container is provided With 
to accumulate Soot is ever present and the soot- 25 slots 23 directly below the slots 2 in the tubes, 
ing is likely to be accelerated on account of the and these slots are connected by side walls 24, 24 
intermittent operation caused by the therno- and end walls 25, 25 so as to provide flame pas 

To get at the tubes for cleaning sages leading downwardly from the tubes 20, 
them it has been necessary to disconnect the comparatively cool sediment zones 26 below the 
burners and remove them from the tubes. ' level of the tibes so that the bottom of the liquid 
The present invention contemplates the lab container can remain comparatively cool for col 

Sence of baffles in the immersion tubes So that lection of sediment and communicating passages 
loss of efficiency from burning Out or clogging of 27 so that the liquid can be drained out of the 
baffles is eliminated and no baffles need be re- bottom of the container whenever desired. The 

35 drainage connection is indicated at 28. 
The invention also contemplates that the in- The gas line 7 is connected through thermo 

mersed tubes will be connected to Wertical flame statically controlled by-passing valve 29 to a 
inlets whereby the heat produced from burners control valve 30 of suitable type to deliver a jet 
placed below the grease container or pot may of gas into the venturi 3 of the atmospheric gas 

In this manner the front of the 0 burner. This venturi connects with a manifold 
tubes may be open and unoccupied and the gas indicated at 32 under the rear of the grease con 
is consumed in quiet operating burners of the tainer, and this manifold is connected to burner 
high efficiency type, and the flame and products tubes 33, preferably of the ribbon type, which ex 
of combustion can enter the tubes, heat them, 45 tend forwardly and are spaced slightly below the 
and the fiue gases pass into the flue at low ve- openings or passageways 2. 
locities suitable for efficient heat transfer. extends across the top of these tubes to facilitate 
The accompanying drawings show, for pur- lighting the gas. 

poses of illustrating the present invention, an is designed to burn a sufficient amount of gas 
embodiment in which the invention may take so to send flames up through the slots 2 and into 
form, it being understood that the drawings are the tubes 20. 
illustrative of the invention rather than limiting nected to the flue 6, draft will carry the flame 

and products of combustion rearwardly so that 
there is no tendency for products of combustion 

55 to come out through the front ends of the tubes 

2 
views, respectively, illustrating a deep fat fryer 
incorporating the invention; 

Figure 4 is a vertical sectional view through the 
liquid container and burner taken on the line 

These tubes 

The 

A pilot burner 34 

The atmospheric gas burner 

As each of the tubes 20 is con 
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20. In fact the front ends are open and this 
provides a small amount of secondary air to 
provide clean combustion. 
During the operation of the device above de 

scribed the gas is burned in a very efficient man 
ner, the flame enters into the tubes 2), draws in 
Some secondary air through the passageways 2 
and the fiane mushrooms out inside the tubes 
29 so as to provide for an efficient transfer of 
heat without involving any baffles or introducing 
any elements on Which Soot is likely to accumu 
late. 

Instead of using a Snap action Valve as neces 
Sary Where the burner flame is directed hori 
Zontally, it is preferable here to use a Solenoid 
Operated by-passing valve Whereby the gas is 
throttled rather than cut off conpletely. The 
Solenoid valve 29 is under the control of the 
usual thermostat indicated at 36 with the knob 
at 37. As the gas is consumed vertically in an 
Open flame without baffles and Soot collectors it 
is possible to regulate the flame up and down 
depending upon conditions and yet avoid fouling 
of the flues or other passages. It is also pos 
Sible to clean the flues should occasion arise 
Without in any Way disturbing the burner. It is 
merely necessary to open the door 3 and brush 
out the flues. 
The present construction is readily adaptable 

for use Where electric heating is desired instead 
of gas. The same chassis, casing and electric 
thernostat may be used whether electric or gas 
heating is desired, it merely being necessary to 
Omit the gas burner valves and piping and sub 
stitute electric heaters, power wiring and Switch. 
These electric heaters may be readily inserted 
from the front dif the device. 

Since it is obvious that the invention may be 
embodied in other forms and constructions within 
the Scope of the claims, I Wish it to be understood 
that the particular form shown is but one of 
these forms, and various modifications and 
changes being possible, I do not otherwise limit 
myself in any Way With respect thereto. 
What is claimed is: 
1. A gas fired, liquid heater having side walls 

and having Open ended submerged horizontal 
heater tubes With vertical flame inlets extending 
longitudinally of the tubes but slightly shorter, 
buriers under the inlets for discharging products 
of Coimbustion and fiane therethrough and into 
the heater tubes, and a common stack connec 
tion for One end of each of the heater tubes. 

2. A gas fired, deep fat fryer having a fat con 
tainer provided with open ended submerged 
hOrizontal tubes With vertical flame inlets ex 
tending longitudinally of the tubes but slightly 
Shorter than the Spacing of the container Wals 
between which the tubes extend so as to provide 
transverse drainage passages in the container 
below the ends of the tubes, burners under the 
inletS for discharging products of combustion 
and flame therethrough and into the heater tubes, 
and a common stack connection for One end 
of each of the heater tubes. 
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4. 
3. In combination, a liquid container having 

Open ended, horizontal, hormally submerged, 
heater tubes extending from one side wall to the 
opposite Side Wall and Spaced above the bottom 
of the container, a discharge flue to which the 
Common Open ends of the tubes are connected, a 
horizontally elongated passage extending from the 
bottom of each heater tube through the bottom 
of the container, the passages being shorter than 
the Spacing of the side Walls of the container 
SO aS to provide transverse drainage passages in 
the container below the ends of the tubes, and a 
gaS burner under the paSSage, the burner flames 
entering into the passages and drawing in sec 
Ondary air to Complete Combustion. Whereby the 
hot productS of combustion are discharged into 
the tubes for heating the contents of the con 
tainer. 

4. In a deep fat fryer, a fat container provided 
With a bottom and side walls, open ended, hori 
ZOItal, normally submerged, heater tubes ex 
tending from one side wall to the opposite side 
Wall and Spaced above the bottom of the fat con 
tainer, the bottoms of the tubes having slots 
shorter than the Spacing of the side walls, the 
bottom having slots directly below the slots in 
the tubes, the sides and ends of the correspond 
ing slots being connected by imperforate walls 
Which provide both elongated, relatively cool 
sediment zones between the tubes and drainage 
passageWays below the ends of the tubes. 

5. A deep fat fryer comprising a casing having 
Side and rear Walls and a front door, an up 
Wardly opening liquid container at the top of 
the casing, heater tubes extending from front to 
rear Of the liquid Container, a flue at the rear 
of the casing to Which all the tubes are con 
lected, burnerS underneath each heater tube 
and below the bottom of the container, and flame 
inlets extending from the bottom of the tubes 
through the bottom of the container, the tubes 
having Open front ends opposite the door acces 
sible for cleaning when the door is open and 
Without disturbing the burners. 
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