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[ 5 7 ] ABSTRACT 
The present invention relates to a surface-type electric 
heating element including at least a pair of terminal 
pins extending from opposite ends of a convoluted 
sheath member, a blade carried by each terminal pin 
adapted for plug-in type connection, and an insulator 
permitting a lead-wire, screw-type connection of the 
surface unit to electric power. Because of the insulator 
both methods of connection of the surface-type elec 
tric heating element to electric power may be carried 
out with the terminal blades in the same disposition 
relative to the plane of the surface unit. The terminal 
blade includes a tapped thread to permit lead-wire, 
screw-type connection without the requirement of se 
curing nuts. 

5 Claims, 6 Drawing Figures 







1 
ELECTRIC SURFACE TYPE HEATING ELEMENT 

AND INSULATOR COMBINATION 

The present invention relates to a surface-type elec 
trical heating element in combination with an enclo 
sure (hereinafter referred to as an “insulator”) formed 
of nonconducting, heat resistant material. In one mode 
of electrical connection the insulator is used to connect 
the surface unit to a source of electrical energy. In par 
ticular, the insulator permits lead-wire, screw-type con 
nection of the surface unit through a pair of blades car 
ried by the terminal ends to the source of electrical en 
ergy while the terminal blades are in the normal dispo 
sition for plug-in type connection. 
The prior art, as best represented by US. Pat. No. 

3,617,703 to William A. Ewart, .lr., discloses a con 
struction somewhat similar to the construction as con 
templated herein. Thus, the Ewart patent discloses a 
combination including a surface-type electrical heating 
element and a receptacle or terminal block. The sur 
face unit provides a pair of terminal pins ending in a 
loop. The patent outlines generally what is considered 
to be the prior art connectiontechniques employed 
within the industry; namely that in the so-called plug-in 
type connection the terminals extending from the 
sheath ends are located in a vertical plane, whereas in 
the so-called lead-wire, screw-type connection the ter 
minals are located in the horizontal or supporting plane 
of the surface unit. The Ewart terminal block is used if 
a lead-wire, screw-type connection of the surface unit 
terminals to electric power is contemplated. The termi 
nal block provides horizontal openings. Therefore, se 
curement of the terminal loops to electric power re 
quires that the loops be ?rst twisted about their longitu 
dinal axes through an angle of approximately 90°. If a 
plug-in type connection of the surface unit to electric 

. power is contemplated the terminal block is not used 
and the normal vertical disposition of the terminal 
loops is unaltered. 
Twisting of the terminals to achieve a lead-wire, 

screw-type connection may cause electrical failure of 
the surface unit. To this end a terminal may fracture or 
it may separate from the resistance wire to which it is 
connected internally of the sheath of the surface unit. 

The present invention overcomes the above 
described problem and as an important aspect thereof 
provides an insulator adapted to receive a pair of termi 
nal blades of a surface unit for lead-wire, screw-type 
connection to electric power. Connection may be made 
without ?rst having to rotate the terminal blades about 
their axes. To this end the insulator is open at the front 
to receive the terminalpins in separate chambers. The 
insulator provides an opening within opposed sides of 
the body and a slot along opposed sides of the wall sep 
arating the chambers. The opening permits access to 
the connection if the surface unit is to be disconnected 
from‘ electric power. Connection of each tenninal 
blade and the electric power leads may be effected 
without having to ?rst position the insulator in sur 
rounding relation to the connection. A ‘machine screw 
may be employed for this purpose. A pair of safety tabs 
on each side of the wall in the region of the slot serve 
to “lock” the terminal blades within the insulator once 
the insulator is moved to the position surrounding the 
connection or vice versa. The slot serves to accommo 
date the shank of the machine screw. 
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2 
As an additional aspect of the present invention the 

terminal blade is formed by a member which is doubled 
back upon itself. The blades include a hole or aperture 
in each portion. A thread is stamped in at least one of 
the holes. The blade is somewhat resilient in the dou 
bled back condition thereby having the tendency to 
open thereby to enhance electrical contact when the 
plug-in type connection of the surface unit is required. 
The stamped thread obviates the requirement of a nut 
for receipt of the shank of a screw when coupling the 
terminal blade to the connector on a lead-wire in the 
screw-type mode of connection. Preferably, the thread 
is stamped such that when the member is doubled back 
it will be directed toward the other aperture. Thus, a 
smooth surface will be provided to assure maximum 
area of contact of the terminal blade in wiping contact 
with a receptacle terminal in the plug-in mode or with 
a washer-like connection on a lead-wire in the screw 
type connection to electric power. 
There has thus been outlined in broad fashion an im 

portant feature of the present invention for the purpose 
of better understanding of the same through the more 
detailed description thereof that follows. Through 
reading of the more detailed description other features 
of the invention, forming the subject of the claims ap 
pended hereto, will become evident to those skilled in 
the art. Those skilled in the art will appreciate that the 
conception upon which this disclosure is based may be 
utilized readily as a basis for the design of other struc 
tures for carrying out the several purposes of the inven 
tion. It is important, therefore, that each claim be re 
garded as including such equivalent constructions as do 
not depart from the spirit and scope of the invention. 

The accompanying drawings illustrate a preferred 
embodiment of the invention and form a part of the ap 
plication. By these drawings: » 

FIG. 1 illustrates in perspective the extending termi 
nals of a surface unit as well as the insulator and termi 
nal blade of the present invention; 
FIG. 2 is a plan view, partially in section, of the com 

ponents of FIG. 1 in the operative condition; 
FIG. 3 is a front elevational view of the insulator and 

terminal blade in the‘ operative condition; 
FIG. 4 is a perspective view of the insulator with a 

portion of the wall broken away to illustrate the inter 
nal slot and safety tabs; 
FIG. 5 is somewhat similar to FIG. 4 yet further 

shows in phantom the terminal blade and lead-wire 
contact assembly; and 

, FIG. 6 is a perspective view of the terminal blade of 
the invention. 
The surface unit, a portion of which is illustrated in 

FIG. 1, includes a tubular metal sheath 12 of elongated 
construction. The sheath is generally shaped to a con 
voluted pattern for supporting a kettle, etc., the con 
tents of which are to be heated. Once the sheath is 
formed to the convoluted pattern the sheath ends 14 
and 16 will be disposed underneath and will normally 
extend beyond the‘ outermost convoluted race. An 
electric resistance wire 18 is disposed generally along 
the axis of the sheath and insulatingly held in that posi 
tion by refractory material 20. As is well known the re 
fractory material is compacted completely around the 
resistance wire to maintain its axial disposition. Any 
process, such as swaging, may be utilized for this pur 
pose. 
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Cold pins 22 and 24 are Connected to the resistance 
wire internally of the sheath end and as seen in the Fig 
ures extend from the sheath for a short distance. A plug 
or bushing 26 is received by the sheath at each end for 
purposes as are known in the art. Preferably, the plug 
or bushing will be of a compressible dielectric material. 

A terminal blade 30 is spot-welded or otherwise se 
cured to the projecting end portion of the cold pins 22 
and 24. For this purpose a weld projection 31 may be 
provided within a channel 32 of the terminal blade. A 
shoulder or abutment 33 de?nes the channel end and 
serves as a stop for the individual cold pin thereby to 
assure proper orientation of the components prior to 
the spot-weld operation. 
As illustrated to best advantage in FIG. 6 the terminal 

blade includes a portion 34 and a portion 35 connected 
to one another by a neck 36. The portions are folded 
about the neck to reside substantially one over the 
other. The terminal blade may be stamped from any re 
silient and conductive sheet metal stock material. The 
blade may be nickel plated. 
The terminal blade construction adapts the surface 

unit for plug-in connection to a receptacle carried by 
the range. The terminal blade and insulator also adapt 
the surface unit for lead-wire, screw-type connection. 
To. this end both portions of the terminal blade are ap 
ertured at 38 and 40. When the portions are folded, as 
above, the apertures will reside on a common center 
line. At least the aperture 40 is provided with a 
stamped thread having the shear marks directed in 
wardly, i.e., toward the portion 34 of the terminal blade 
to provide a smooth surface for the purposes discussed 
above. As will be later discussed a machine screw may 
be received by the blade thread for the lead-wire, 
screw-type connection, a mode of connection which 
may be accomplished because of the new insulator of 
the present invention. The present invention permits 
installation of a surface unit by either of the two prior 
art methods of installation without the requirement 
heretofore of positioning the terminal blades in one of 
two planes, i.e., the plane parallel to the plane of the 
surface unit for the lead-wire, screw-type connection or 
the plane vertical thereto for the plug-in type connec 
tion. The terminal blades need not be rotated through 
any angle for installation. Since it is unnecessary to 
twist the terminal blades the possibility of breaking the 
element electric connection through this operation is 
obviated. . 

The insulator 50 may be seen to best advantage in 
FIG. 4 of the drawing ?gures. The insulator is formed 
of an insulating and nonconductive material, such as 
plexiglass, ceramic or of one of the many phenolic plas 
tic resins. The latter material is preferred. 
The'insulator includes a body providing a pair of 

chambers 52 and 54 extending between the front and 
rear surfaces. A central wall or partition 56 isolates one 
chamber from the other throughout the body. The insu 
lator is employed in the lead-wire, screw-type connec 
tion. To this end the lead-wires 70 connected at an end 
to electric power, are passed through the respective 
chambers of the insulator. A washer-like terminal 72 
normally will be carried by the other end of each lead 
wire. A machine screw 74 is passed through the termi 
nal 72 and threadedly received by the terminal blade. 
The stamped thread in the terminal blade is capable of 
withstanding sufficient tightening force to ensure a 
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4 
good electrical connection. The stamped thread also 
obviates the requirement as in prior art installation . 
techniques of a complementary nut to create an inte 
gral connection. . 
The assembly of the terminal blade and the washer 

like terminal is carried out while the insulator is in the 
FIG. 1 disposition. Once connection has been effected 
the insulator is slipped over the element connection 
and secured in the surrounding orientation. To this end 
the insulator, on opposite sides of the partition, pro 
vides a slot 58 and 60. The slots run from opposite ends 
of the insulator and terminate at a position in the vicin 
ity of the center of the insulator. Each slot accommo 

. dates the tip of the shank of machine screw 74. 
A pair of safety tabs 62 and 64 project outwardly 

from the partition near the front of the receptacle. 
Each safety tab is generally of right triangular form 
having the base portion toward the slot end. As seen 
clearly in FIG. 2 the safety tabs interact with the por 
tion 34 of the tenninal blade to prevent the blade from 
disengaging in one direction once having been received 
by the insulator. The terminal blade is somewhat resil 
ient. Following a camming movement of the blade'por 
tion 34 toward the portion 35 which is induced bythe 
inclined wall of the tabs the portion 34 will slip into the 
FIG. 2 disposition. An audible sound assures that the 
“lock” has engaged. The base of the tabs and the slots 
58 and 60 provide proper orientation of the terminal 
blade within the insulator. As may be apparent the slots 
may be replaced by a hole in‘the opposed wall sides of 
the partition 56. In either case movement of the termi 
nal blade in the other direction will be prevented by en- ‘ 
gagement of the shank of the machine screw. Cutouts 
66 and 68 are provided in the receptacle side walls. The ' 
cutouts permit access to the connection area for~re 
placement purposes. An aperture having a diameter to 
permit access to the connection of a screwdriver and 
withdrawal of the machine screw for replacement of 
the surface unit may be formed in each side wall. The 
aperture may be provided in place of the cutouts 66 
and 68, as choice dictates. ' 
The electrical connection should follow the ground 

ing of the surface unit, if required. To this end a ground 
wire 80 having a bracket 82 at one end may be attached 
to the end l4or 16 of the convoluted sheath. 
A plate 83 received on the sheath ends provides a 

ground in the plug-in mode of operation. The plate ad 
ditionally serves to maintain stability of the sheath ends 
at the point of connection. As seen the sheath ends are 
passed through spaced apertures in the plate and suit 
ably welded, staked or otherwise connected to the 
plate. A tension clip 85 may be carried by the plate. If 
the surface unit is to be connected to electric power 
through the plug-in technique the tension clip is re 
moved by a slight rotational movement to break it away 
from the plate itseltYThe tension clip may be retained 
if the surface unit is to be connected to electric power 
through the lead-wire, screw-type technique. In this ad 
aptation the tension clip serves to prevent rotation of 
the surface unit in the range top. 
As noted in FIG. 1, a notch 84 may be provided in 

one side wall and similarly in the center partition (not 
shown) of the insulator. The notches will‘be of such di 
mension to accommodate a single or both electrical 
lead-wires 70 thereby to provide strain relief. 
As can be seen from the above, the present invention 

permits a single surface unit to be connected to electric 
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power by either of the known prior art techniques. 
Connection using either technique may be carried out 
with the terminal blade in the same orientation. Thus, 
the requirement in the prior art to twist the terminal 
blades with the ensuing possible problem as heretofore 
noted is overcome. Further, the terminal blade of the 
present invention is provided with a stamped thread 
permitting electrical connection without the require 
ment of an additional securing nut. The bene?t of this 
feature, cost-wise should be apparent. Additionally, the 
insulator of the present invention permits connection 
to be carried out before the insulator is moved to con 
nection surrounding relation. This feature provides a 
clear bene?t in ease of installation. Other bene?ts of 
the present invention will be clear to those having skill 
in the arts to which this invention relates. 
Having described the invention, I claim: 
1. In combination: a surface-type electric heating ele 

ment comprising a sheath member, said sheath member 
being in the form of a relatively ?at convoluted wind 
ing, heating means formed by a resistance wire, means 
for supporting said wire within and in electrical insu 
lated disposition in relation to said sheath, a pair of pin 
elements connected to opposite ends of said resistance 
wire, said pin elements being disposed below the plane 
of said winding and extending outwardly of the ends of 
said sheath member, and a terminal blade connected to 
each of said pin elements and adapted to be connected 
to electric power, each said terminal blade having a ?at 
face which is disposed in a plane substantially perpen 
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6 
dicular to said winding; metal plate means secured to 
the sheet ends and a connector block comprising a 
body of electrical insulating material, said body having 
a pair of compartments for receipt of said terminals, a 
central wall supported by the top and bottom body wall 
portion, said central wall de?ning an insulating medium 
between compartments, tab means on opposed sides of 
said wall, said tab means intercooperating with said ter 
minals when received in said compartments to prevent 
inadvertent release of the same from the block, and 
said body side walls having access openings to said 
compartments to permit release of said terminals from 
said block. 

2. The combination of claim 1 wherein each said ter 
minal blade includes a substantially V-shaped portion, 
one arm of said portion intercooperating with said tab. 

3. The combination of claim 1 wherein each said ter 
minal blade includes a tapped thread, said thread 
adapted to receive a terminal screw to connect said ter 
minal blade to electric power. 

4. The combination of claim 3 wherein said central 
wall includes opposed recesses, each said recess ac 
commodating the shank portion of said terminal screw 
when said terminal blade is received by said terminal 
block. ' 

5. The combination of claim 4 wherein each said re— 
cess includes a slot, said slots extending in opposite di 
rections from said access opening. 

* * * * * 


