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This invention relates to electric heating de 
vices, and nore particularly to electric heating 
devices utilizing heating units which have Con 
Centric terminals for making electrical connec 
tions thereto. This invention relates also to 
connection means for heating units having con 
centric terminals. 
This application is a division of my application 

Serial No. 89,284, filed April 23, 1949, now Patent 
No. 2,515,781, issued July 18, 1950, which is as 
signed to the same assignee as the present ap 
plication. 
An object of the present invention is the pro 

Vision of an improved construction for electric 
heating devices which incorporate heating units 
having concentrically disposed terminals. 
Another object of the invention is to provide 

improved connection means for heating units 
having concentrically disposed terminals for 
making electrical connections thereto. 

Still another object of my invention is to pro 
vide an improved combined handle and connec 
tion apparatus which is readily connectible to 
and removable from a heating unit having con 
centrically disposed terminals. 
A more Specific object of the invention is the 

provision of an improved construction for soldier 
ing irons. 
Other objects and advantages of the inven 

tion will become apparent as the description 
proceeds, and the new and distinguishing feat 
ures thereof will be pointed out in the appended 
clainS. 

In carrying out my invention in one form, I 
provide an elongated heating unit having a 
threaded portion near one end and a pair of con 
centTically disposed terminas on that end. A 
hollow handle and connector apparatus is pro 
vided having an internally threaded portion for 
Screw connection to the threads on the heating 
unit. Within this apparatus are resilient neans 
for releasably connecting an electrical conductor 
to the outer of the concentric terminals and 
means including a Spring and slidable contact 
member for releasably connecting a second elec 
trical conductor to the inner of the concentric 
terminals. 

For a more complete understanding of my in 
vention, reference should be had to the ac 
COmpanying diraWing, Fig. 1 of which is an en 
larged view, partially in section, of a soldering 
iron in which is incorporated a combined handle 
and connector apparatus embodying my inven 
tion: while Fig. 2 is an enlarged sectional view 
of the soldering tip end of the soldering iron 
Showing in detail the construction of the heating 
unit. 

Referring to Fig. 1 of the drawing, there is 
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shown a soldering iron, designated generally by 
the numeral , which is composed of two prin 
cipal parts: a heating unit 2 having a Soldering 
tip on One end and a pair of concentrically dis 
posed terminals on the other, and a handle 3 
which encloses the electrical connections to the 
heating unit. 
The heating unit, which is illustrated in detail 

in Fig. 2, comprises a center electrical conductor 
5 which may, for example, be made of iron Wire. 
Surrounding Wire 5 iŠ a layer 6 of elect1'ical in 
sulating material which is preferably compacted 
magnesium oxide powder. Concentrically lo 
cated around the insulation layer 6 is a tubular 
electrical conductor T of a heat resistant ma 
teria which may, for example, be an alloy COn 
taining iron, cobalt and nickel. In one typical 
heating unit embodying my invention, tube 
has an outside diameter of approximately .130 
inch, 
Around the Outer Surface of tubular member 
along a portion thereof adjacent the extremity 

opposite the handle is a layer 8 of electrically 
insulating material. Layer 8 nay, for example, 
comprise several thickneSSes of insulating paper 
wrapped around member 7 with additional thick 
nesses over the extremities of member 7 and 
insulating layer 6 in the manner illustrated in 
Fig. 2. On the outside of insulation layer 8 is 
located a helical coil 9 of resistance heating Wire 
which is preferably made of an alloy of nickel 
and chromium. At one end 26 of the heating 
coil, there are several turns of wire Wound on to 
the outside Surface of member T, while at the 
other end 44 several turns are coiled about center 
Wire 5. 

Immediately Surrounding metal tube 7 and 
heating coil 9 is a layer of electrically insulat 
ing heat conductive material fo Such as COIn 
pacted magnesium oxide powder. Around in 
sulating layer 0 and enclosing all the foregoing 
component parts is an outer tubular metal 
sheath , preferably made of an alloy of iron, 
cobalt and nickel. If desired, a liner 4 of mica, 
may be provided inside sheath along the por 
tion adjacent the heating coil. At the ends of 
sheath are retaining members 2 and 3, 
Which may be of baked lava, whose priinary pur 
pose is to retain insulating material during 
and after the Swaging Operation, which is ex 
plained below. 
At the end of the heating unit opposite the 

handle end, the soldering iron is equipped 
with a copper tip portion 2 having a tapered 
Wedge-shaped extrenity. On this tapered 
wedge-shaped extremity are provided the actual 
Soldering Surfaces, Such as the area, designated 
by the numeral 28, for example. All, or a part 
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of the outer surface of copper tip 2 may be iron 
plated, if desired, to reduce the corrosive effect 
On the tip of the tin which is contained in Solder. 
At the end of the heating unit, adjacent the 

handle, the soldering iron is provided with 
means for affixing the heating unit to handle 3 
and for connecting the heating unit to a Source 
of electrical energy. A cylindrical layer 2 of 
electrical insulation, which may, for exagnple, be 
of ceramic raaterial, Surrounds tubular conductor 
at this end of the heating unit. A cylindrically 

shaped member 3, having a threaded portion 
3, is positioned outside layer 2 overlapping the 
end of sheath . The threaded portion 3 en 
gages corresponding threads on the inner Sur 
face of a bushing member 32 at the extremity 
of handle 3 and thereby joins the heating unit 
to the handie. At the inner extremity of in 
Sulator 29, there is a cylindrica member 33 of 
electrically conducting material, the Outer sur 
face of which provides a contact for electrical 
connections to tubular conductor . . Another 
Smaller cylindrica contact member 34 is pro 
vided at the iner extrenity of center conductor 
5 to provide for electrica connections thereto, 
With contacts 33 and 34 being Separated by a 
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suitable insulator 35 which is preferably of glass. . . 
Referring to Fig. 1, the heating unit in this 

typical Soldering iron is connected to a Source 
of electrical energy (not shown) by two insulated 
conductorS and 3 Which are located Withiin 
a protective outer Sheath . Conductor 
joined to a conductive flatly disposed prong mem 
ber 20, of resilient, material, which is in contact, 
With member 33 at location 23 when the heating 
unit is in the handle, thus completing an elec 
trical connection to coinductor of the heating 
Unit. Conductor 3 is joined to a conductive 
neimber 22 from which an electrical connection is 
completed to center conductor of the heating 
unit through an electrically conductive coil spring 
23 and a conductive slidable contact member 
24. This electrical connection is inade at point 
36 on neinber 33 at the end of the heating unit 
When the heating unit is screwed into the handle. 
There are provided within the handle three 

cylindrically shaped insulators 32, 38 and 39 
which are preferably of plastic material. These 
coaxially disposed insulators separate the two 
sides of the electrical circuit froin each other and : 
from the handle, as shown in Fig. 1. A resilient 
member , which is similar to member 2, and 
Other like reSiilient men GerS (not SOWin) are 
provided around the outer periphery of insulators 
37 and 38 to maintain the parts within the handle 
in the proper concentric relation. A coil Spring 
4 coacts with a flange projection 62 at the 
inner extremity of sheath 9 to absorb a portion 
of the strain on the electrical connections within 
the handle caused by tension on the cable made 
up of sheath 8 and conductors 7 and 8. Bush 
ing member 32, which joins the heating unit to 
the handle, may be secured within the handle 3 
by means of threads (33. in addition to joining 
the heating unit and the handle, member 32 also 
serves as a retainer for the insulators and other 
parts within handle 3. 

It will be understood that the heating unit is 
readily removable and replaceable in the handle 
merely by unscrewing threaded portion 3 from 
its nating member 32. Unscrewing the heating 
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Unit from the handle breakS the electrica. Con 
nections between members 26 and 33 and mem 
bers 28 and 34. Screwing the same or another 
Similar heating unit into the handle causes both 75 
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connections automatically to be made again due 
to the resiliency of member 28 and spring 23 
which acts on member 24. 
To construct a heating unit in accordance With 

ny invention, I first provide a suitable length 
of preformed concentric electrical conductor 
comprising center wire 5, insulation layer and 
outer conductor . The first Step in the manu 
facturing operation is to remove a portion of 
outer conductor i and insulation layer 6 at each 
end of center conductor 5. Several thicknesses 
of insulating paper are then wound around the 
outside Surface of member and down over one 
eXtremity of member on to conductor 5, as 
illustrated in Fig. 2. Heating coil 9 is then wound 
On the outer Surface of insulation layer 8 with 
Several turns Wound off on member 7 at One end 
26 and several turns on to member 5 at the other 
end 34 of the heating coil. Following the wind 
ing of the heating coil the end turns of the coil 
lying on members and 3, respectively, are staked 
in Crder to form good electrical and mechanical 
COInnections between the coil and these members. 
The assembled components described in the 

preceding paragraph are then placed concen 
trically inside Outer sheath and the interven 
ing Space is filled with magnesium oxide powder. 
RetainerS. 2 and 3 are inserted at the ends of 
Sheath to prevent the magnesium oxide pow 
der from coming out during the subsequent 
SWaging Operation. Member 2 has a centered 
opening on the inner side to admit portion 44 
of the heating coil assembly, and the aperture 
through member í 3 is also at the center so that 
members 2 and 3 serve to maintain the heating 
Coil aSSeinbly on the center line of sheath . 
After assembly in the manner described, the 

heating unit is swaged to compact the layer a of 
Imagnesium oxide powder and reduce the diameter 
of sheath to a predetermined value which may, 
for example, be .285'. Sheath is then ma-. 
chined at one extremity to provide for the addi 
tion of Soldering tip 2; if the heating unit is to 
be used in a Soldering iron, and the soldering tip 
is installed. At the other end of the heating unit, 
renberS 29 and 3e are installed in this order, 
after which cylindrical contact 33 is placed on 
tubular conductor i and secured thereto. Then 
center contact member 33 is added and a glass 
seal 35 is provided between contact members 33 
and 34 by the use of high frequency current to 
heat the glass. The heating unit is then ready 
to be screwed into handle 3, after which elec 
trical current may be circulated through the 
heating coil 9 to cause it to dissipate heat. The 
circuit which the current follows through the 
Soldering iron , in which this typical heating 
unit is incorporated, may be traced as follows, as 
suming that conductor 7 is the forward con 
ductor and conductor 8 the return conductor: 
conductor , member 2, contact member 33, 
tubular conductor 7, member 23, contact mem 
ber 33, tubular conductor , heating coil 9, center 
conductor 5, contact member 34, member 28, 
Spring 23, member 22, and conductor 8. 
While I have illustrated and described my in 

vention in a preferred form for use in a soldering 
iron, it will be readily apparent that it may be 
used for other purposes, such as liquid immersion 
heaters, for example. Also, the invention may be 
used in conjunction with other heating units 
having concentric terminals and is not limited 
to the Specific heating unit construction described. 
Therefore, while I have illustrated and described 
one preferred embodiment of my invention, many 
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modifications may be made and, accordingly, it 
should be understood that I intend to cover, by 
the appended claims, all modifications which fall 
Within the true Spirit, and scope of inny invention. 
What I claim as new and desire to secure by 

Lette'S Patent of the United States is: 
1. An electric Soldering iron comprising a con 

centrically disposed heating unit having a center 
electrical conductor, a coaxial layer of insulating 
material around said center conductor, a Second 
electrical conductor coaxially positioned around 
said layer of insulating material, a second layer 
of insulating material coaxially positioned on the 
Outside surface of said second electrical conduc 
tor, a resistance heating coil positioned on the 
outside of said second layer of insulating ma 
terial having one end of Said coil connected to 
Said second conductor and the other end con 
nected to said center conductor at one extremity 
thereof, a layer of compacted powdered elec 
trically insulating heat conductive material 
around all of the foregoing heating unit com 
ponents embedding them within an outer metal 
sheath, a pair of concentrically disposed termin 
als projecting from the end of Said sheath oppo 
site said extremity, the center one of said ter 
minals being connected to said center conductor 
and the Outer of Said terminals being connected 
to said Second conductor, and a threaded portion 
On said sheath near the terminal end of said 
heating unit, a soldering tip having a cavity 
therein for receiving one end of the heating unit 
positioned on the end of said heating unit oppo 
site said terminals, and a hollow handle having 
an internally threaded portion for engaging the 
threaded portion of said heating unit to affix said 
heating unit to said handle, said handle having 
therein means for terminating a two-conductor 
insulated electrical cable and connecting the two 
conductors to said heating unit, said means in 
cluding a resilient prong member for connecting 
one of Said cable conductors to the Outer of Said 
concentric terminals, and means including an 
electrically conductive coil spring and a slidable 
contact member for connecting the second of said 
cable conductors to the center one of said con 
centric terminals. 

2. A handle and connector apparatus for an 
elongated electric heating device having a pair of 
concentric terminals at one end and a threaded 
portion near Said end, said handle and connector 
member comprising an elongated enclosing 
member having an opening longitudinally there 
through, an internally threaded bushing near 
One end of Said opening for receiving the thread 
ed portion of Said heating unit, said bushing 
being removably secured to said enclosing mem 
ber, the end of said heating unit Which includes 
the terminals extending into said enclosing mem 
ber beyond Said threaded portion, a portion of 
reduced diameter at the end of said opening op 
posite Said bushing, means including a coil spring 
for terminating a two-conductor insulated elec 
trical cable entering the reduced diameter end of 
Said Opening, Said cable having an outer sheath 
provided with a flanged portion near the inner 
extremity thereof, said coil spring being posi 
tioned between Said flange portion and Said re 
duced diameter portion of said opening, a plu 
rality of flatly disposed resilient members con 
nected to said flanged portion and positioned 
longitudinally in said enclosing member in en 
gagement with the outer terminal of said electric 
heating unit, at least one of said resilient mem 
bers being connected to one of said conductors 
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whereby an electrical connection is provided to 
Said outer terminal, a conductive member con 
nected to the other of Said conductors, a Second 
coil spring, a slidable member, said conductive 
member, Said Spring and said slidable member 
being consecutively positioned in abutting rela 
tion substantially centrally of said opening and 
providing an electrical connection from said sec 
Ond conductor to said inner terminal, aid a plu 
rality of coaxially disposed insulating members 
positioned in said opening, Said insulating men 
bers insulating said conductive member, Said 
Spring and Said Slidable member from Said re 
silient members and insulating said resilient 
members from said enclosing member, said bush 
ing retaining said insulating members within 
said enclosing member whereby the internal ele 
ments of said apparatus are retained in position 
Within Said enclosing member. 

3. A handle and coninector apparatus for an 
elongated electric heating device having a pair of 
concentrically disposed terminals at one end and 
threaded portion near said end, said handle and 
connector member comprising an elongated en 
closing member having an opening longitudi 
nally therethrough, an internally threaded bush 
ing removably secured to said enclosing member 
near one end thereof for receiving the threaded 
portion of Said heating unit, the end of said 
heating unit, which includes said terminals ex 
tending into said enclosing member beyond said 
threaded portion, yieldable terminating means 
Within said enclosing member for terminating a 
two conductor insulated electrical cable entering 
the opposite end of the opening in said enclosing 
member, at least one flatly disposed electrically 
conductive resilient member connected to one of 
said conductors and positioned longitudinally 
within said enclosing member in engagement 
with the outer terminal of said electric heating 
device whereby an electrical connection is pro 
vided between said one conductor and Said outer 
terminal, a Spring electrically connected to the 
other of said conductors, a slidable member, said 
spring and said slidable member being positioned 
in abutting relation and providing an electrical 
connection from said second conductor to the 
inner terminal of said electric heating device, in 
sulating means longitudinally disposed within 
said opening separating said resilient, conductive 
member electrically from said spring and said 
Slidable member and supporting said atter two 
elements substantially centrally of said opening, 
said bushing retaining Said insulating means 
Within Said enclosing member whereby the in 
ternal elements of said apparatus are retained in 
position within said enclosing member. 

THOMASH. IENNOX. 
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