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S Claims. 

My invention relates to electric terminal con 
nections, and more particularly to terminal con 
nections for electric heating units and the like, 
and has for its object the provision of improved 
connections between the resistance conductor of 
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the heating unit and its terminal members and 
between the terminal members and the heater 
supply leads, and an improved method for effect 
ing these connections. 
Although not limited thereto, my invention has 

particular application to electric heating units 
of the sheathed type. 

In accordance with my invention, I provide 
a hole through each terminal and countersink 
or otherwise provide suitable recesses in the ends 
of the terminal communicating with the hole. 
The resistance element of the heating unit is 
then inserted in the hole and brazed to the ter 
minal through the recesses, the latter being filled 
with the brazing material. This material effects 
a very good electrical and mechanical Connec 
tion between the terminal and resistance Con 
ductor. If desired, and it is usually preferable 
to do so, a slot may be arranged in the terminal 
between its ends and communicating with the 
hole, the resistance element being brazed to the 
terminal through the slot. 
The connections between the terminals and 

leads are effected by means of suitable connec 
tor members. Each connector is compressed on 
its lead to provide a strong mechanical and good 
electrical connection there with; and preferably 
will be secured to its terminal by means of a 
threaded connection. To insure the electrical 
connection between the terminal and connector, 
I insert between them a material having good 
electrical conductivity, such as a Suitable brazing 
material, the connector being arranged so that 
this material also is in electrical contact With the 
resistance conductor and lead. 
This application is a division of my copend 

ing application, Serial No. 554,046, filed July 30, 
1931, and which has issued as Patent No. 1,991,- 
591, dated February 19, 1935. 

For a more complete understanding of my in 
vention, reference should be had to the accom 
panying drawing, in which Fig. 1 is a fragmen 
tary view in section illustrating a portion of an 
electric heating unit provided with electric ter 
minal connections arranged in accordance With 
my invention; Fig. 2 is a fragmentary view illus 
trating a portion of the heater of Fig. 1, and 
more particularly the connection between the 
terminal and lead connector arranged in accord 
ance with my invention; Fig. 3 is an elevation 

(C. 13-263) 
partly in section of the heater of Fig. partially 
completed, parts being broken away so as to ill 
lustrate certain details of construction of my 
electrical connections; Fig. 4 is a plan view. On 
an enlarged scale of a terminal used in the heat 
er of Fig. 1 and formed in accordance with my 
invention; Fig. 5 is an elevation in section of 
a connector member used in this heating unit 
and arranged in accordance with my invention; 
and Fig. 6 is an elevation of an electric heating 
unit provided with terminal connections of mod 
ified form arranged in accordance with my in 
Wention, 

- Referring to the drawing, I have shown my 
invention as applied to sheathed wire heating 
units of the type described and claimed in my 
above-mentioned copending application, Serial 
No. 554,046, filed July 30, 1931. The heating unit 
shown in Fig. of the drawing comprises a heli 
cal resistance conductor mounted within a 
metallic sheath and embedded in a Suitable 
compacted, powdered, heat refractory insulating 
material 2, such as magnesium oxide. Termia 
nals 3 (only one shown) are secured to the op 
posite ends of the resistance element. Each ter 
minal 3 is received in a Suitable Supporting 
block of insulating materia. A Secured in the end 
portion of the sheath, this insulator being pro 
vided with a substantially centrally arranged 
aperture 5 in which the terminal is received 
and passed to the exterior of the sheath where 
it projects for an appreciable distance. 
As shown (Fig. 3), the supporting insulator f4 

is open to the exterior of the sheath. A Suitable 
terminal insulating block 6, formed from some 
suitable electrically insulating material, Such as 
porcelain, is provided on the exterior of the unit 
over the open end of the insulating block 4. 
This insulator 6 is provided with an aperture T 
in which the associated terminal is received. 
The terminal 3 is sufficiently long to project. 

somewhat from the terminal insulator 6, and 
the projecting end as shown is threaded. On 
this end is threaded a connector member 8 
which is secured to a suitable supply lead 9. 
In Fig. 4, I have shown in detail the terminal 

member 3. It will be observed that this terminal 
member is of tubular form and is provided with a 
portion f3a of comparatively small diameter, and 
a portion 3b having a larger diameter, the latter 
portion serving as an abutment COOperating with 
the supporting block, as shown, to prevent with 
drawal of the terminal from the sheath. The ter 
minal member is provided with a hole 20 extend 
ing throughout its full length, the end portions of 

O 

s 

20 

25 

30 

35 

40 

45 

50 

55 



10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

5 

the terminal being counterbored so as to provide 
recesses 2 aid 22 communicating with the hole. 
The terminal is further provided with a slot 28 
extending longitudinally thereof and throughout 
a substantial portion of its length, the bottom of 
this slot communicating with the longitudinal 
hole 20. As shown, the end walls 2a of the slot 
taper downwardly toward each other, or, in other 
words, flare outwardly from the hole 20. In as 
senbling the helical resistance element with its 
terminal, a straight end portion of the conductor 
is inserted through the hole 20 from the right 
hand end of the terminal, as viewed in Fig. 4, and 
passed through the hole to such an extent that 
its end will be brought substantially to the bottom 
of the left-hand recess 2. After the resistance 
element has thus been assembled with the term 
nal, the resistance element is brazed to the ter 
minal through the end recesses 2 and 22 and the 
slot 23, the recesses and slot being filled with the 
brazing material, which integrally unites the ter 
minal with the resistance element. It will be un 
derstood that any suitable brazing material may 
be used. I have found that silver solder is quite 
satisfactory for this purpose. I have found that 
this arrangement provides for a substantially 
perfect electrical connection between the resist 
ance element and its terminal. 
After the terminal has thus been secured to the 

resistance element, the portion fa is provided 
with external threads for the purpose of receiv 
ing the connector 8 which secures the lead 9 
to the terminal. 
The lead 9 is attached to the terminal f. 
As shown in Fig. 5, the connector B is pro 

vided with an enlarged portion 8a, having an 
aperture therethrough and a reduced portion 8b 
having an aperture therethrough, this second ap 
erture being provided with an internal thread. 
The bared end portion of the conductor of the 
lead is inserted in the aperture provided in the 
enlarged portion 8a, and this portion is then 
reduced in diameter, as by Swaging, so as to com 
press it on the conductor. The effect of this op 
eration is to leave a head on the end of the con 
ductor as is clearly shown in Fig. 2. This ef 
fectively prevents the withdrawal of the lead from 
the connector. After the connector has thus been 
secured to the lead, the connector is provided with 
a pair of apertures 24 (Figs. 1 and 2) communi 
cating with the reduced threaded portion of the 
connector at points adjacent the bared end of the 
lead. If desired the insulator of the lead may 
be secured by means of a wire band 25 wrapped 
about the insulation adjacent the connector. The 
connector is then threaded on its terminal mem ber 3. 
The connector 8, the adjacent bared end of the 

lead conductor O and the brazing metal in the 
recess 2 of the terminal 3 are brazed through 
the openings 24, the Spaces between the lead con 
ductor and the end of the terminal being filled 
with brazing metal 26. This brazing metal, as 
before, preferably will be silver solder. 

It will be observed that the connector has its 
end bearing on the terminal insulator f is under 
cut somewhat so as to provide a knife-edge to 
bear against the insulator. The purpose of this 
knife-edge is to prevent damage to the insulator 
in the event the connector be Screwed down too 
tightly on the terminal. In other words, if the 
connector be screwed down too tightly the knife 
edge will give way before the insulator Will and 
thus the latter will be protected. 

9,046,103 
The above heating unit has a very strong me 

chanical and electrical terminal connection con 
struction. It will be observed that the electrically 
conducting metals arranged in the end recesses 
2 and 22 of the terminal and also in the longi- is 
tudinal terminal slot 23 are in contact with a 
considerable area of the end of the resistance con 
ductor and also with the terminal so as to ef 
fect a very good electrical connection between 
these members. Moreover, it will be observed that 10 
the electrically conducting metal 26 arranged be 
tween the resistance conductor and leads insures 
the electrical connection between these members. 

In Fig. 6, there is illustrated a heating unit 
similar to the heating unit shown in Fig. 1 but 15 
which has its terminals brought out at the same 
end of the unit rather than at opposite ends, as 
is the case of Fig. 1, and which is provided with 
terminal connections of a slightly modified form. 
This heating unit comprises a resistance element 20 
27 with its ends at one end of its sheath 28. 
The resistance conductor 27 is supported at the 

terminal end in suitable cup-shaped insulating 
member 29. Terminals 30 for the conductor 
project from the end of the sheath. The insulat- 25 
ing supporting member 29 is provided with a 
pair of apertures in which these terminals rest 
and through which they pass to the exterior of 
the sheath. These terminal members, as shown, 
are provided with reduced portions which pass 30 
through the apertures provided in the support 29 
and with enlarged portions which rest on the in 
ner bottom surface of the support. 
The outer end portions of the terminal aper 

tures provided in the insulator 29 are enlarged 35 
Somewhat, as shown, and in these enlarged por 
tions are placed suitable insulating sleeves 3, 
formed from some suitable insulating material, 
Such as sheet mica. It will be observed that 
these insulators extend for a considerable dis 
tance downwardly into the insulator 29 and 
project for a substantial distance from the outer 
Surface of the insulator. These sleeves may be 
Secured by means of threads 32 wrapped about 
them and formed from some suitable material, 
Such as asbestos. Placed over the projecting 
portions of these insulating sleeves and the pro 
jecting end portions of the terminals is a termi 
nal insulator 33, formed from a suitable elec 
trically insulating material, such as porcelain. 
This member, as shown, is provided with a pair of 
apertures for receiving the projecting ends of 
the terminals, these apertures being enlarged to 
accommodate the mica sleeves 3. It will be 
observed that the outer ends of the terminal 
apertures provided in the support 29 and the 
inner ends of the apertures provided in the termi 
nal insulator 33 are countersunk or otherwise 
enlarged to provide an annular chamber for the 
threads 32 when the insulator 33 is applied. 

Suitable leads 34 are provided with connectors 
35 which, as shown, have threaded connections 
With the terminals 30. 

In order to increase the electrical strength at 
the terminal end of the heating unit, a suitable 6 
barrier or sheet 36, formed of a suitable elec 
trically insulating material, such as mica, is 
interposed between the connectors 35. 
The terminals 30 in this case are somewhat 

Smaller in diameter than are the terminals of 70 
the unit of Figs. 1 and 2, by reason of the fact 
that there is less available space for the termi 
nals in the single ended unit of Fig. 6. In view 
of this the end portions of the resistance con 
ductor are reduced somewhat, as shown in Fig. 6, 
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9,040,102 
and the holes provided for them in the terminals 
are shaped accordingly. This arrangement is 
advisable in order to strengthen the terminals at 
their threaded portions. 
The terminals are secured to the resistance 

element 27 in substantially the same manner as 
are the terminals 3 secured to the resistance 
element of the heater of Fig. 1. 
Thus, the leads 34 are attached to the terminals 

by means of the connector members . These 
connector members are of substantially the same 
construction as are the connector members f 
of the heater of Fig. 1 and are secured to their 
leads in substantially the same manner. The 
connector members BS, as shown (Fig. 6), are 
threaded on their associated terminals 30. After 
the connectors are screwed on, they are brazed to 
the associated terminals by means of a suitable 
brazing material 3, such as silver soldier, through 
apertures 38, provided in the connectors. This 
brazing metal integrally unites the connectors, 
terminals and resistance element and thereby 
insures the electrical connection between the 
resistance element and its supply leads. 
The terminal insulator 38, together with the 

insulating sleeves 3 and the insulating sheet 
provide a very strong electrical terminal arrange 
next for the heater. 
While I have shown particular embodiments 

of my invention, it will be understood, of course, 
that I do not wish to be limited thereto since 
many modifications may be made, and I, there 
fore, contemplate by the appended claims to 
cover any such modifications as fall within the 
true spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In a terminal, a metallic terminal member 

provided with a longitudinal passageway there 
through, a conductor received within said pas 
sageway, said terminal member having conical 
recesses at its ends communicating with said 
passageway and cooperating with said conductor 
to define chambers around said conductor and 
also with a slot intermediate said recesses 
arranged longitudnally of said terminal and Com 
municating with said passageway, and brazing 
material filling said condical recesses and said 
slot and brazed to said conductor and terminal 
member so as to integrally unite said members. 

2. In a terminal, a conductor, a lead for said 
Conductor, a metallic tubular terminal member 
surrounding one end portion of said conductor 
with the end of said terminal member substan 
tially at the end of said conductor, said terminal 
member having a recess in its end adjacent said 
end of said conductor, an electrically conducting 
brazing material within said recess flling said 
recess and brazed to said conductor and terminal 
so as to integrally unite said members together, 
a separate metallic tubular connector receiving 
the end portion of said lead and having a portion 
arranged to surround the end portion of said 
terminal member, said connector and said lead 
arranged so that when said connector is applied 
to said terminal the end of said lead is adjacent 
said brazed connection between said terminal and 
conductor, said tubular connector being provided 
with apertures, and an electrically conducting 
brazing material placed within said connector 
through said apertures brazed to said connector 
and said end of said lead and also to said brazing 

3 
material within said recess in said terminal so as 
to integrally unite said conductor with said lead. 

3. The method of securing a lead to a conductor 
which comprises providing a metallic terminal 
member having a passageway therein and a 
threaded portion on the exterior of said member, 
inserting said conductor in said passageway so as 
to extend substantially throughout the full length 
thereof and securing said terminal to said con 
ductor, providing a metallic connector member 
having a passageway therein and a portion of 
said passageway threaded to receive the threaded 
portion of said terminal, inserting the conduct 
ing member of said lead in the unthreaded por 
tion of said passageway and Compressing said 
connector member on said conducting portion to 
secure said member thereto, providing apertures 
in said connector substantially at the juncture 
of its threaded and unthreaded portions, thread 
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ing said connector member onto said terminal 20 
and then brazing said connector member to said 
terminal through said apertures provided in said 
Connector. 

4. The method of securing a lead to a conductor 
which comprises placing said conductor within a 
metallic tubular terminal member, the end of said 
conductor substantially at the end of said tubular 
terminal member, brazing said ends of said Con 
ductor and tubular terminal member together, 
placing said lead within a tubular connector 
member with the end of said lead intermediate 
the ends of said tubular connector member, con 
pressing said connector member onto said lead 
to electrically and mechanically connect them 
together, placing said connector member on said 
terminal member so that the ends of said lead 
and said brazed connection between said terminal 
member and said conductor are adjacent, pro 
viding apertures in said connector member ad 
jacent the juncture of said lead with said brazed 
connection, introducing brazing material through 
said apertures into said connector member and 
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brazing said material to said lead and to said 
brazed connection. 

5. The method of securing a solid metallic con 
nector member to a conductor which comprises 
forming said connector member with an enlarged 
portion of substantially uniform diameter from 
end to end, and a reduced portion in axial align 
ment with said enlarged portion of substantially 
uniform diameter from end to end, the juncture 
of said portions defining a shoulder, providing 
said member with a passageway arranged long 
tudinally of said large and small portions, said 
passageway having two portions of relatively 
large and small substantially uniform diameters, 
the portion of larger diameter extending through 
the large portion of said metallic member and 
beyond said shoulder to a point in said smaller 

\portion of said member and the smaller portion 
of said passageway extending from said point 
through the said smaller portion of said member 
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to the end thereof, inserting said conductor into 
said passageway of larger diameter to the end 
thereof, and then reducing the diameter of said 
larger portion of said connector substantially to 
the diameter of said smaller portion thereof 
whereby an enlarged head is provided on the end 
of said conductor which is securely anchored by 
the metal walls of said connector member. 

CBARES C. ABBO, 
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