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This invention relates to electric resistance heaters in 
which electric heating elements cover one side of tern 
pered glass plates, and more particularly to the electrical 
terminals for such heaters. . 

In such a heater a very thin layer of a suitable elec 
trical resistance material adhering to a glass plate forms ‘ 
a heating element strip, and connectors are fastened to 
the opposite ends of the element so that it can readily 
be connected in an electric circuit. Connectors that are 
suitable for this purpose are shown in my copending 
patent application, Serial Number 235,236, ?led July 5, 
1951, now Patent No. 2,644,066, dated June 30, 1953. 
in that application the connector has a metal disc or base 
that is soldered to an end of an electric heating element. 
The metal of the connector has substantially the same co 
e?icient of expansion as the glass plate in the tempera 
ture range in which the heater operates. Therefore, 
when the heated glass plate expands, the heated connector 
expands at the same rate and does not loosen. The con 
nectors shown in my copending patent application are 
perfectly satisfactory, but it sometimes is desirable to 
use a spade type of connector which has a tongue over 
which a sleeve-like terminal can be slid. The terminal 
is connected to a wire that supplies electricity to the 
heater. The dif?culty with a spade type connection is 
that during and after the manufacture of the heater the 
tongues of the connectors are bent toward and away from 
the glass plate, E‘with the result that the bases of the con 
nectors are pulled loose from the plate or the resistance 
of the tongues to bending causes the bases to fracture 
the surface of the glass. 

It is among the objects of this invention to provide in 
an electric resistance heater of the type described, an 
electrical connector having a projecting tongue that can 
be bent, without loosening the connector and without 
injuring the surface of the glass. ; 

- In accordance with this invention the inner face of the 
connector base is soldered to one end of the electrical 
heating. element adhering to the glass plate. The con 
nector has an integral tongue that is struck out of the 
base and projects from its outer face for slidably re- ' 
ceiving a sleeve that is fastened to a wire of the supply 
circuit. The outer end of the tongue is free, but its 
inner end is joined to the base of the connector. The 
tongue is reduced in cross sectional area a short dis 
tance from the base in order to weaken the tongue at 
that point.’ Consequently, if-pressure is applied to the 
tongue either toward or‘away from the base it will bend 
the tongue at its weakened point and not loosen the base 
from the glass ‘plate or cause the base to fracture the 
surface of the plate. 

This invention is illustrated in the accompanying 
drawings, in which: ' 

Fig. l is a fragmentary view of one side of an electric 
resistance heater utilizing my electrical connectors; 

Fig. 2 is an enlarged detail showing a connector; 
Fig. 3 is a vertical section taken on the line III-III 

of Fig. 2; 
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Fig. 4 is a perspective view of the connector, and 
Figs. 5 and 6 are plan views of further embodiments; 

and 
Fig. 7 is a side view of another modi?cation. 
Referring‘to Figs. 1 to 4 of the drawings, a rectangular 

panel or plate 1 of tempered glass, of the kind used for 
an electric resistance type of space heater, is shown. 
Mounted on one side of the glass plate is an electric heat 
ing element 2 which is formed from at least one electrical 
conductor that has its ends 3 enlarged and located close 
to each other. The ends preferably are at the bottom 
of the plate, substantially midway between its ends. The 
conductor is formed from suitable electrical resistance 
material, generally aluminum or aluminum alloy, sprayed 
on the surface of the plate in a very thin strip. On the 
larger terminal areas 3 of the heating element an addi 
tional coating 4 or a solderable metal, such as copper or 
brass or zinc, has been sprayed because it is di?icult to 
solder directly to the thin aluminum areas. 
The bases 6 of a pair of metal connectors are joined 

to the coatings 4 by an ordinary high melting point lead 
tin solder 7 (Fig. 3). This was done by ?rst tinning the 
coatings 4 and the inner faces or backs of the connector 
bases with the solder and then clamping the bases against 
the tinned areas of the resistance element. The entire 
assembly then was heated to the melting point of the 
solder to make a sweat joint between the connectors and 
plate. With both the plate and the connectors at the 
same temperature at the time of fusion of solder 7, and 
with both being cooled down together, the ?nal joints 
are free from shrinkage stress and will remain that way 
in service. 
The material of which the connectors are made is a low 

expansion metal having substantially the same coefficient 
of expansion as the glass plate in the temperature range 
in which the heater operates, which is from about 32° 
F. to about 300° F. Consequently, the connector bases 
will expand and contract with the plate at the same 
rate. An example of a preferred metal alloy having the 
proper coefficient of expansion is one composed of about 
48% nickel and about 52% iron. Although the solder 
7 has a much greater coefficient of expansion than the 
plate and connector, it does not pull loose because it is 
a very thin layer and has low tensile strength. The ?lm 
of solder is simply stretched or compressed by the glass 
plate and metal connectors on its opposite sides as they 
become hot or cold. The same thing is true of the 
thin tinned areas of the resistance element, which also 
are sandwiched in between the connectors and plate. 
The central portion of the base of each connector is 

struck-out by a punch to provide a spade or tongue 9 
that preferably is rectangular. .The inner end of the 
tongue, of course, is integral with the base at one end 
of the opening 10 left by the tongue. A short length 
of the tongue at its inner end extends away from the 
base at a rather sharp angle, but the rest of the tongue is 
bent back toward the base so that most of the tongue 
extends at an angle of less than 20 degrees to the base. 
With the tongue disposed at an angle, it is easy to slide 
onto it a sleeve-like terminal 11 of well known construc 
tion which is connected to a wire 12 that supplies elec~ 
tric current to the heating element. This terminal is 
not a complete sleeve, but has its opposite edges turned 
in to press against the tongue in order to make a good 
electrical connection. 

Connectors formed as described thus far often pulled 
loose from the plate or caused minute cracks or frac“ 
tures in the surface of the plate, which later enlarged 
and shortened the life of the plate. it has been found 
that those disadvantages occurred because of forces which 
bent orvattempted to bend the connector tongues. The 
tongues, instead of bending or along with their bending, 
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separated the connectors from the glass plate or caused 
the ends of the connector bases to cut into or fracture the 
surface of the plate. The damaging pressure on the 
tongues occurs during and following the heater manu 
facturing process. Thus, after the connector bases have 
been soldered in place, the plate is etched, which requires 
it to be passed between rollers. These rollers tend to 
press the free ends of the tongues down toward the plate. 
After the heater has been ?nished it is necessary to bend 
the tongues outward again in order to permit terminal 
sleeves to be slipped over them for factory testing. In 
the packing and shipping of the plates it is likely that the 
tongues may accidentally be bent down again to such an 
extent that it will be necessary for the fabricator to 
bend them out to facilitate the application of the terminal 
sleeves. Additional bending of the tongues may also 
occur in the ?nal assembly operation when the plate is 
installed in its frame by the fabricator. ' 

' In accordance with this invention, my connectors are 
made so that bending forces applied to their tongues do "‘ 
not cause the damage that they did heretofore. The 
reason for this is that each tongue, in a location a short 
distance from the adjoining base, is reduced in cross sec 
tional area to weaken the tongue materially at that point. 
It follows that when there is applied to the tongue pres 
sure that might otherwise loosen the connector from the 
plate or cause it to fracture the surface of the glass, the 
pressure will bend the tongue without difficulty instead of 
being transmitted through the tongue to the connector 
base. There are various ways in which this reduction in 
cross sectional area can be accomplished. A simple and 
preferred way is to punch a hole 14 through the tongue 
when it is formed. This hole is near the inner end of 
the tongue, midway between its sides, and extends across 
the line where the body of the tongue is bent in the 
original forming operation. This hole may reduce the 
effective width of the tongue at that location by as much 
as a third, thereby assuring that if the tongue is bent 
again, it will bend along a line passing through the hole, 
which is at a point spaced from the junction of the 
base of the tongue with the glass plate. Of course, this 
reduction in the metal of the tongue allows it to bend 
much more easily then heretofore, so that the base of 
the connector will not fracture the glass. 

the same effect can be obtained by forming notches 16 
in the opposite edges of the tongue 17 at the same 
location, as shown in Fig. 5. These notches likewise re 
duce the width of the tongue at the desired point so 
that it will bend readily in that location and not disturb 
the base 18. ' 

If the base 23; of the connector is made wider, as 
shown in Fig. 6, the inner end portion of the tongue 22 
can be increased in width. The result will be that the 
tongue will always bend along the line where its narrow 
portion joins its wide portion. 

In Fig. 7 the tongue 25 is weakened in a still different 
way, by reducing its thickness at 26 along a line extend 
ing across the inner end of the tongue a short distance 
from the base 27. > 

According to the provisions of the patent statutes, I 
have explained the principle of my invention and have 
illustrated and described what I now consider to repre— 
sent its best embodiment. However, i desire to have it 
understood that, within the scope of the appended claims, 
the invention may be practiced otherwise than as spe 
ci?cally illustrated and described. 

I claim: 
1. An electrical connector adapted to connect an elec 

tric wire to an electric resistance element adhering to a 
glass plate, the connector comprising a metal base having 
an inner face adapted to be soldered to said element, and 
a struck-out integral tongue projecting from the‘ outer 
face of the base adapted to slidably receive a sleeve fas 
tened to said wire, the tongue having a free outer end 
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and an inner end joined to the base, the tongue being 
reduced in cross sectional area a short distance from the 
base to weaken the tongue, whereby if pressure is applied 
to the tongue toward or away from the base it will bend 
the tongue at said reduced cross section instead of in 
juring the glass plate or separating said base therefrom. 

2. An electrical connector adapted to connect an elec 
tric wire to an electric resistance clement adhering to a 
glass plate, the connector comprising a metal base having 
an inner face adapted to be soldered to said element, and 
a struck-out integral tongue projecting from the outer 
face of the base adapted to slidably receive a sleeve fas 
tened to said wire, the tongue having a free outer end 
and an inner end joined to the base, the tongue being 
reduced in width at short distance from the base to weaken 
the tongue, whereby if pressure is applied to the tongue to 
ward or away from the base it will bend the tongue 
across its reduced width instead of injuring the glass 
plate or separating said base therefrom. 

3. An electrical connector adapted to connect an elec 
tric wire to an electric resistance element adhering to a 
glass plate, the connector comprising a metal base hav 
ing an inner face adapted to be soldered to said element, 
and a struck-out integral tongue projecting from the outer 
face of the base adapted to slidably receive a sleeve fas 
tened to said wire, the tongue having a free outer end and 
an inner end joined to the base, the tongue being pro 
vided with a hole located a short distance from the base 
to weaken the tongue, whereby it pressure is applied to 
the tongue toward or away from the base it will bend 
the "tongue along a transverse line passing through said 
hole instead of injuring the glass plate or separating said 
base therefrom. 

4. An electrical connector adapted to connect an elec< 
tric wire to an electric resistance element adhering to 
a glass plate, the connector comprising a metal base hav 
ing an inner face adapted to be soldered to said element, 
and a struck-out integral tongue projecting from the 
outer face of the base adapted to slidably receive a sleeve 
fastened to said wire, the tongue having a free outer end 
and an inner end joined to the base, the opposite edges 
of the tongue a short distance from the base being pro 
vided with a pair of notches to weaken the tongue between 

‘N them, whereby if pressure is applied to the tongue toward 
Instead of placing a hole in the center of the tongue, ' or away from the base it will bend the tongue along a 

transverse line joining said notches instead of injuring the 
glass plate or separating said base therefrom. 

-5. An electrical connector adapted to connect an elec~ 
tric wire to an electric resistance element adhering to 

" a glass plate, the connector comprising a metal base 
having an inner face adapted to be soldered to said ele 
ment, and a struck-out integral tongue projecting from 
the outer face of the base adapted to slidably receive a 
sleeve fastened to said wire, the tongue having a free 
outer end and an inner end joined to the base, the tongue 
being bent transversely along a line a short distance from 
the base and being provided with a hole extending across 
said line to weaken the tongue along that line, whereby 
if pressure is applied to the tongue toward or away from 
the base it will bend the tongue along said line instead 
of injuring the glass plate or separating said base there 
from. 

6. An electrical connector adapted to connect. an elec 
-- ., tric wire to an electric resistance element adhering to a 

glass plate-the connector comprising a metal base hav~ 
ing an inner face’ adapted to be soldered to said element, 
and a struck-out integral tongue projecting from the 
outer face of the base adapted to slidably receive a sleeve 

” . fastened to said wire, the tongue. having a free outer end 
and an inner end joined to the base, the tongue being bent 
transversely along ‘a line a short distance from the base 
and having notches in the edges of the tongue at opposite 
ends of said line, whereby if pressure is applied to the 

' ton us toward or awa from the base it will bend the g 
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tongue along said line instead of injuring the glass plate 
or separating said base therefrom. 

7. The combination with a tempered glass plate and an 
electric resistance element adhering thereto, of an elec 
trical connector comprising a metal base having an inner 
face soldered to said element, and a struck-out integral 
tongue projecting from the outer face of the base adapted 
to slidably receive a sleeve fastened to an electric wire, 
the tongue having a free outer end and an inner end 
joined to the base, the tongue being reduced in cross 
sectional area a short distance from the base to weaken 
the tongue, whereby if sufficient pressure is applied to 
the tongue toward or away from the base it will bend 
the tongue at said reduced cross section instead of in 
juring the glass plate or separating the connector base 
from said resistance element. 

8. The combination with a tempered glass plate and 
an electric resistance element adhering thereto, of an 
electrical connector comprising a metal base having an 
inner face soldered to said element, and a struck-out 
integral tongue projecting from the outer face of the base 
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adapted to slidably receive a sleeve fastened to an elec 
tric wire, the tongue having a free outer end and an in 
ner end joined to the base, the tongue being provided 
With a hole located a short distance from the base to 
weaken the tongue and having a diameter equal to about 
one-third of the width of the tongue, whereby if suf 
?eient pressure is applied to the tongue toward or away 
from the base it will bend the tongue along a transverse 
line passing through said hole instead of injuring the 
glass plate or separating the connector base from said 
resistance element. 
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