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To all, whom it may concern: 
Be it known that I, EDWARD H. RUCKLE, 

a citizen of the United States, and a resident 
of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Electrical Heating 
Elements, of which the following is a speci 
fication. 
My invention relates to electrical heating 

elements and covers improved construction 
and arrangement which will make such de 
vices more efficient. --- 
The invention concerns particularly heat 

ing elements to be used in bake ovens, broil 
ing ovens, toasters and the like. Such ele ments usually comprise a supporting frame 
on which a heating wire or coil passes back 
and forth to give the desired heating capac 
ity and various means have been provided 
for supporting the wire and insulating Sec 
tions thereof from each other, 
One of the important objects of my in 

vention is to provide improved supporting 
and insulating construction and arrange 
ment for he heating wire sections. My 
improved supporting means are in the form 
of holders or frames in which pockets are 
provided for securely holding and retaining 
bushings of suitable insulating material 
through which the heating wire passes, the 
construction and arrangement being such 
that even though the bushings should crack 
or break they would still be retained within 
their supporting frames and insulating of 
the heating wire is assured. 
Another object of the invention is to pro 

vide improved arrangement particularly 
adaptable for oven heating units, the ar 
rangement involving improved means for 
preventing concentration of heat at the 
center of the heating element and for effect 
ing lateral and upward flow of the gen 
erated heat to be deflected by the oven walls 
downwardly against the material to be 
baked, my improved construction eliminat 
ing the necessity of heat baffling or directing 
mechanism or parts. 
Another object is to Pride simple and 

efficient construction of the element as a 
whole and of the various wire holding and other parts thereof in order to provide a 
strong and efficient yet inexpensive element. 
In the drawings which show various 

adaptations of my invention Figure 1 is a 

plan view of an oven heating element with 
part of the top thereof broken away; Fig.2 
is a side yiew; Fig. 3 is a sectional view on plane 8-8, Fig. 1: Fig. 4 is an enlarged side 
elevational view of one of the heating wire 
Supporting structures; Fig. 5 is a side eleva 
tional view of one form of insulating bush 
ing that may be used with the frames: Fig. 
is a sectional view on plane 6-6, Fig. 4; 

Fig. 7 is a similar sectional view but show ing a different form of bushing; Fig. 8 is a 
similar sectional view showing the same 
form of bushing as Fig. 7 but showing a 
modified form of frame; Fig. 9 is a similar 
Sectional view as Fig. 6 but showing a 
different form of supporting frame struc 
ture; Fig. 10 is a view of the under side of 
a broiler oven heating element: Fig. it is 
a sectional view on plane 11-1, Fig. 10; 
Fig. 12 is a plan view of a fraction of a 
toaster element showing modified arrange 
ment for supporting the heating wire sup 
porting strips or frames; Fig. 3 is an end 
view of one of the wire supporting frames 
shown in Fig. 12; and Fig. 4 is an end 
yiew of a modified form of wire supporting frame. 

Referring to Figs. 1 to 6, the oven heating 
element comprises a base 1 preferably 
formed of sheet metal with the side and 
end edge sections 2 and 3 bent upwardly to 
stiffen and strengthen the base. Extending 
inwardly a distance from the sides and 
ends of the base and secured thereto in vertical position are frames 4 for supporting 
the heating wire circuits of which two, 5 
and 5', are shown. The frames 4 at the 
corners of the base extend diagonally as 
indicated, and at one end of the base a sec 
tion of the sheet metal of which the base is 
formed is prolonged upwardly to form a 
wall 6 for supporting the circuit terminals 
7, 8 and 9, these terminals being of any suit 
able construction, comprising as shown the 
screws a secured to the wall by suitable nuts 
l, the screws and the nuts being insulated 
from the wall by suitable insulating wash 
ers d and e. 
The construction of the wire supporting 

members is best shown in Figs. 4, 5 and 
6. The members there shown each com 
prise the vertical upright sections f and g 
which abut against each other, and the hori 
zontal base or flange sections h and i. The 
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upright sections f and g have the register 
ing openings i and k therein, the edge sec 
tions m, and in of which are deflected out 
wardly to an angle in order to produce the 
annular W-shaped pocket o. 
ing bushing 10 shown in Figs. 4, 5 and 6 
comprises the central section p whose an 
nular surface is V-shaped to snugly fit in 
the pocket to of the supporting frame and 
extending in opposite directions from the 
central sections p are the cylindrical ends 
q and q', these ends being of a length to ex 
tend a distance beyond the deflected edges 
i and k of the support. Each frame is first 
stamped from sheet metal, the holes is and 
i with their deflected edge sections being 
formed during the stamping operation. 
Either during or after the stamping opera 
tion the flanges h and i are formed, but be 
fore bending the stamping to form the up 
right sections f and g the bushing or bush 
ings are inserted into the hole or holes of 
one of the sections and the blank then bent 
along a median line and the other section 
thus formed brought against the first sec 
tion and receiving in its holes the corre 
sponding ends of the bushings. After com 
pletion of the frame the bushings will be 
securely clamped and locked in position. 
Each bushing has a longitudinal passage 
way r through which a heating wire or spi 
ral may pass. The frames may be secured 
in any desired manner to the base 1. Pref erably they are secured by spot welding 
their flanges h and to the base as indicated 
at 11. In the diagonally extending corner 
frames 4 the bushings are spaced farther 
apart than in the other frames in order that 
the wires passing therethrough may retain 
parallelism. 
In the arrangement shown in Fig. 1, the 

wire for circuit 5 starts from terminal 
and passes then through the outer bushing 
of the frame 4 which extends inwardly 
from the end of the wall 6, the wire then 
passing adjacent the outer edge of the base 
through the outer bushings of the various 
supporting frames and passes eventually 
through the outer bushing of the frame 4 
extending from the other end of the wall 6, 
and being secured then to the terminal 9. 
The conductor for the circuit 5’ extends 
from the terminal 8 through the inner bush 
ing of frame 4", then parallelly with the 
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outer conductor 5 through the inner bush 
ings of the supporting frames and finally 
through the inner bushing of frame 4 to 
terminal 9. Suitable switch mechanism, 
(not shown) will in practice be connected 
with the current supply circuit leading to 
the terminals for effecting separate or par 
allel or serial connection of the heating cir 
cuits 5 and 5' with the main circuit. The 
heating conductors are protected by a cover 
12 which is preferably stamped from sheet 
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metal and made rigid and strong by deflect 
ing its side and end edge sections 13 and 
14 downwardly, the cover resting on the 
tops of the conductor supporting frames. 
In order to also protect the terminals the 
section 15 integral with the cover projects 
from the end thereof to overhang the ter 
minals. 
The opposed stiffening edges of the base 

and cover do not meet but are short in order 
to leave the side and end outlets 16 and 17 
for the generated heat. The element is 
placed in the bottom of a baking oven and 
the banking utensils may be set right on 
top of the element or on grids placed in 
the oven over the element, the heat issuing 
from the outlets 16 and 17 flowing upwardly 
and being deflected by the oven walls down 
Wardly against the material to be baked. 
It has been found necessary, to effect effi 
cient baking, to prevent concentration of 
heat at the center of the element, that is, 
to prevent excessive upward radiation of 
heat from the central part of the element 
to the under side of the baking utensils. In 
prior arrangements special baffle plates or 
structures were placed over the heating ele 
ment to laterally deflect away such excessive 
heat. In my arrangement such heat con 
centration at the center of the element is efficiently prevented by a rectangular frame 
or box 18 interposed between the base and 
cover of the element. This frame is prefer 
ably stamped integral of sheet metal and is 
secured to the base by being spot welded 
thereto. The frame 18 is preferably the 
same height as the heating conductor sup 
porting members 4 so that the cover 12 will 
rest intimately against the top thereof, and 
this frame together with the inclosed air 
space will then form an efficient barrier or 
insulator against the inward flow and con 
centration of heat generated by the heating 
conductors, and the generated heat must 
therefore flow laterally through the outlets 
16 and 17 to be carried upwardly and be 
deflected against the top of the baking uten 
sils, only sufficient heat being radiated di 
rectly upwardly from the central section of 
the element to effect efficient baking together 
with the heat deflected downwardly. In 
the cover 12, insulating frame 18, and base 
i are the holes 19, 20 and 21 respectively 
through which screws 22 may pass to thread 
in the oven bottom or in a suitable support 
provided in the oven for the element, these 
bolts besides securing the element in place 
in the oven also securing the cover in place. 
Other means could of course be provided for 
holding the cover in place on the element or 
for securing the element in the oven. 

Figs. 7, 8 and 9 show modified heating 
conductor supporting structures. In Fig. 
7 the bushing shown has the cylindrical cen 
tral section p instead of the conical form 
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shown in Fig. 5, and the metal sections ad 
jacent the holes for receiving the cylindri 
cal ends of the bushing are deflected to 
Snugly fit the cylindrical section as shown. 
In Fig. 8 the bushing is the same as shown 
in Fig. 7 but the supporting frame upright 
sections and g instead of being brought en 
tirely together are left spaced apart a dis 
tance equal to the width of the cylindricai 
bushing section p. In the arrangement of 
Fig. 9 the supporting frame, instead of be 
ing an integral piece of sheet neta, is 
formed by two separate side members 8 and 
2; provided with the base fanges at and . 
respectively, and any type of bushing can 
be inserted between the plates. As shown, 
the arrangement with reference to the bush 
ing is the same as in Fig. 6. 

in Fugs, 0 and 1 i abroiler heating ele 
ment, is shown. The supporting frame for 
this element, is in the form of a shallow, in 
verted, sheet metal container 23. Extending 
crosswise of this container is a suitable num 
ber of frames or bands 24 for supporting the 
sections of heating conductors 25 and 26. 
The supporting frames may be of any of the 
constructions shown in Figs. i to 9 and are 
secured to the top 23 by spot welding their 
flanges J. and thereto, or in any other suit 
able manner, the vertical sections of the frames supporting bushings 27 through 
which the heating conductors pass. On 
the end wall 23 suitable terminals 28, 29 
and 30 are grouped with which the heating 
conductors connect. Conductors 2 and 26 
connect, with terminals 28 and 29 respec 
tively and then pass back and forth in par 
allel relation through the bushings of the 
frames 24 aid eventually both connect with 
terminal 30. To guide the conductors to 
the frames short longitudinally extending 
frames 24 and 24 are secured adjacent the 
terminais, and to keep the conductors prop 
erly spaced at the turns short transverse 
frames 24, 24 and 24° are provided as shown 
in Fig. 10, The heating element 23 is se 
cured with its top 23 against the top of the 
oven and the generated heat is deflected 
downwardly. By suitable switch mecha 
nism controlling the flow of supply current 
the heating conductors can be connected in 
dividually or in series or parallel arrange 
inent with the supply circuit. 
In Fig. 12 a heating element is shown adapted for toasting purposes. In the con 

struction shown a row of heating conductor 
supporting frames 31 are set transversely 
between the sides of a shallow container or 
frame 32, these frames supporting rows of 
alined bushings 33 through which a heating 
conductor 34 is threaded back and forth 
with its ends secured to suitable terminals 
35 mounted on the end wall 32, only one of 
such terminals being shown. The frames 31 
could be of any of the constructions shown 

3 

in Figs. 1 to 11 and secured to the floor of 
the container by having their flanges spot 
Weided thereto. However, it may be desira 
ble to have these supporting bands or strips 
readily detachable. The structure may 
therefore be as shown in Fig. 13, this being 
Substantially the same structure as shown 
in Figs, 4 and 6 but with the flanges omitted 
from the end members f and g which are brought intimately together after insertion 
of the bushings. These strips can then be 
slipped into suitable U-shaped guides 36 se 
cured to the side walls of the container 32, 
these guides keeping the sections f and g 
of the frames together. Additional means 
may be provided for keeping the sections f 
and g together by bending the end a of one 
of the Sections around the edge of the other as shown in Fig. 14. 
It is evident that the heating conductor 

arrangement in the toaster element could 
be the sane as that in the broiler element. 
In other words, the structure shown in Fig. 
10 could be used in an oven for broiling or 
could be inverted and be used outside the 
oven for toasting, and the structure of Fig. 
12 could be inserted into a broiling unit. 
The various constructions and arrange 

ments I have shown and described have been 
found to be very efficient. The sheet metal 
construction gives strength and rigidity. 
The heating conductor supporting frames or 
strips are particularly efficient, The bush 
ings which may be of porcelain or any other 
suitable insulating material are always rig 
idly held in place and cannot fall out even 
though they should crack, efficient insu 
lation being always thus assured. The man 
ner of inserting the bushings in the frames 
during formation of the frames is unique and very efficient. 
I do not of course desire. to be limited to 

the precise constructions and arrangements 
herein shown, described and referred to as 
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modifications are no doubt possible which 10 would still come within the scope of the in vention. 
i claim as follows: 
1. In an electrical heating element, the 

combination of a supporting base, heating 
conductors supported on said base adjacent 
the outer edge thereof, a top over said base 
separated therefrom a distance to leave lat 
eral outlets for the heat generated by said 
conductors, and walls extending between 
said base and cover for forming a heat in 
sulating space at the middle section of said 
element for preventing concentration of 
generated heat at said middle section. 

2. In an electrical heating element, the 
combination of a supporting base, holder 
members extending inwardly a distance 
from the edges of Said base, heating conduc 
tors passing through said holders, a top 
spaced from said base to leave lateral out 
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let for heat generated by said conductors, 
and walls extending between the base and 
top and adjacent the inner ends of said hold 
ers to form a heat insulating air space at 

5 the central section of the element for pre 
venting concentration of heat thereat. 

In witness whereof, I hereunto subscribe 

my name this 21st day of December, A. D. 
1954, 

EDWARD H. RUCKLE, 
Witnesses: 

C. J. ScHMIDI, EDMUND G. NgERSOLL. 


