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2,854,556 
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OF MAKING THE SAME 

Joseph McOrly, Wilkinsburg, Pa., assignor to Edwin L. 
Wiegand Company, Pittsburgh, Pa., a corporation of 
Pennsylvania 

Application July 26, 1954, Seria No. 445,724 
11. Claims. (Cl. 201-67) 

The present invention relates to electric heaters, more 
particularly to sheathed electric resistance heaters and 
methods of making the same, and the principal object 
of my invention is to provide new and improved methods 
and articles of the character described. 

Electric heaters comprising a resistor conductor mem 
ber positioned within a sheath which is filled with com 
pacted electric-insulating, heat-conductive material are 
well-known and have long been an article of commercial 
production. However, because of the methods employed 
in manufacturing these electric heaters, they have been 
troublesome to make and have been expensive. 

Briefly, most prior art sheathed electric heaters are 
made by positioning a coiled resistor conductor having 
a terminal pin at each end within a tubular sheath in 
manner whereby each terminal pin extends beyond a 
respective end of the sheath; positioning the assembly 
vertically in a filling machine and clamping a member to 
the lower end of the sheath to close such end; holding 
the upper terminal pin in position and centering the re 
sistor conductor by positioning within the sheath, over the 
resistor conductor and adjacent the lower end of the 
sheath, a hollow spline which is attached to and Sup 
ported by a tubular member; filling the sheath with gran 
ular refractory material through its upper end and simul 
taneously elevating the tubular member to withdraw the 
spline from the sheath as the latter becomes filled; re 
moving the assembly from the filling machine and end 
packing both ends of the sheath to hold the terminal 
pins centered and to prevent loss of refractory material; 
and reducing the transverse size of the sheath to com- . 
pact the refractory material and hold the resistor con 
ductor centered within the sheath. 
As mentioned, the foregoing prior art method has 

been costly because of the numerous steps involved, the 
complicated filling machine required, and the necessity : 
of compacting the refractory material as soon as possible 
after the sheath has been filled in order to forestall 
Sagging of the resistor conductor against the interior of 
the sheath (this, as will be understood, results in a 
grounded, unusable unit). 
My invention eliminates many of the disadvantages of 

the prior art, sheathed electric resistance units and ad 
vantages of the invention will become apparent from a 
study of the following description and from the draw 
ings appended hereto. 

In the drawings accompanying this specification and 
forming a part of this application, there is shown, for 
purpose of illustration, embodiments which my invention 
may assume, and in these drawings: 

Figure 1 is a fragmentary, longitudinal sectional view 
of an electric heater produced in accordance with the 
present invention, 

Figures 2, 3, 5, 6 and 8 are fragmentary views, at least 
partially in section, of portions of a preferred embodi 
ment of my invention illustrating various stages of as 
sembly, 

Figure 4 is an enlarged perspective view of a detail 
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2 
employed in the embodiment shown in Figures 5, 6 and 8, 

Figure 7 is an enlarged sectional view generally cor 
responding to the line 7-7 of Figure 6, 

Figure 9 is an enlarged, perspective view of a detail 
employed in another embodiment of the invention, 

Figures 10 and 11 are enlarged perspective views of 
parts employed in still another embodiment. 

Figure 12 is an enlarged fragmentary view of one end 
of still another embodiment of my invention, and 

Figure 13 is a modified construction of the embodi 
ment shown in Figure 11. 
The embodiment of the heater presently disclosed com 

prises the usual deformable sheath 10 of metal or the 
like, which, for purpose of illustration, is herein shown 
to have a round cross section and which has one end 
flared at 10 to provide a bell-mouth for a purpose to 
appear. At the present time, it is preferable to deform 
a portion of the wall of the sheath adjacent each end 
thereof to provide shoulders 11 (see Figure 3) which 
extend inwardly of the sheath wall for a purpose to be 
disclosed. 
The present invention also contemplates using a con 

ventional, coiled resistor conductor 12 having terminal 
pins 13, 14 secured to respective ends thereof (see Fig 
ure 2). The terminal pins 13, 14 may be similar to those 
in common use today; however, for a purpose to be 
shown, each terminal pin will be provided with a shoulder 
15 intermediate its ends. By way of illustration, shoulder 
15 may be provided by knurling the terminal pins as 
shown. It is to be understood, however, that any other 
Suitable means may be employed to provide a shoulder. 
For example, the terminal pin could be bent or deformed 
to provide an off-set portion or a small washer could be 
crimped or welded to the pin, if desired. 

Prior to assembling both terminal pins to the coiled 
resistor 12, a sleeve, or apertured plug 16, will be posi 
tioned on terminal pin i3 and against the shoulder 5 
provided thereon. It is to be understood that plug 6 
will have an outside diameter proportioned for a sliding 
fit with the interior of the sheath 10 and the aperture in 
the plug will be proportioned to slide over the shank of 
the pin 13 but not over the shoulder 15. 

Plug 16 may be formed of any suitable material. At 
the present time, it is prefered to form the plug from a 
Suitable electric-insulating, heat-conductive granular ma 
terial held together with a suitable binder. It is to be 
understood, however, that under certain circumstances 
the plug may be formed of an entirely different material; 
for example, the plug could be formed of a suitable heat. 
resistant, rubber-like material. 

Referring now to Figure 4 wherein a body member 17 
(formed of a suitable material which may be the same 
as the material of plug 16) is illustrated, it will be noted 
that Such body is herein shown to be generally rectangular 
in cross section and of a size so that its corners are 
engageable with the inner surface of the sheath for a 
purpose to be disclosed. The body 17 is formed to 
provide a slot 18 which extends inwardly from one side 
of the body and is of a width to slideably fit over the 
Shank of the terminal pin 14 but sufficiently narrow so 
that it will not pass the shoulder 15 carried by the pin. 
One end of body 17 is also formed to provide a recess 19 
of a size to receive shoulder 15 of pin 14 for a purpose 
to be shown. 
With the plug 16 positioned as illustrated in Figure 2 

on the terminal pin 3 and the terminal pins 13, 14 se 
cured to opposite ends of the coiled resistor 12, this as 
sembly will then be inserted into the sheath 10 from the 
unflared, or left, end (pin 14 being inserted first) so that 
plug 16 engages with the adjacent shoulder 11 provided 
by the sheath. 
Terminal pin 4 will then be shifted to the right (in 
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the position of parts shown) until the shoulder 15 of the 
pin is spaced from the end of the sheath (see Figure 5). 
it will be clear that the coiled resistor 2 will thus be 
placed under tension. Body member 17 will then be 
shifted transversely of the axis of terminal pin 8 (Fig 
ure 5) until the terminal pin is seated in the slot 8, 
the body member being positioned, as shown, between 
the end of the sheath 10 and the shoulder i5 of the 
pin E4 and with the recess 9 of the body member ad 
jacent shouider 15. 

Terminal pin 24 will then be released and the ten 
sioned resistor E2 will thereupon pull terminal 4 to the 
left. This will seat shoulder 15 of terminal pin 4 in 
recess i3 and pull the body member into the sheath 
until it abuts the adjacent shoulder 11 (see Figuite 6). 
it will be noted that with shoulder 5 of pin 4 seated 
in recess is of the body member 17, engagement be 
tween Sioulder 15 and the portion of the body member 
defining the recess 9 will prevent relative movement 
of the pin and the member in a direction transversely 
of the pin's axis and thus the pin will be held centered 
within the sheath. It will also be noted that shoulder 
Ali adjacent the flared end 110 of the sheath 0 is so 
positioned that the sheath will extend beyond the body 
member 7, with the parts positioned as shown in Figure 
6, for a purpose to appear. 

it is to be understood that the parts are so propor 
tioned that when they are assembled as shown in Figure 
6, the resistor 12 will still be under sufficient tension to 
obviate its sagging from its normal position wherein it 
is centered within the sheath. 

With the heater assembled as shown in Figure 6, it 
will be positioned with the flared end of the sheath upper 
most and then filled through such end with a suitable 
electric-insulating, heat-conductive material such as finely 
divided magnesium oxide. If desired, any suitable filling 
machine may be employed and since such machine forms 
no part of the present invention, specific filling apparatus 
has not been shown. However, it will be appreciated 
that the flared end i8 of the sheath i9 will facilitate 
filling of the sheath and attachment thereof to the filling 
apparafu.S. - 

It will be noted that since body member 7 and the 
interior of the sheath 0 are non-complementary in cross 
section, i. e., the sheath is round and the body member 
is generally rectangular, the finely divided, electric-in 
sulating, heat-conductive material will easily pass arcund 
the body member to fill the interior of the sheath. 

After filling, the heater assembly will be renewed 
from the filling machine (if used) and a plug 20, which 
may be somewhat similar to plug 6, will be positioned 
over pin 34 and within the flared-end porticin of the 
sheath which extends beyond body member 17 (see 
Figure 8). It will be understood that Sufficient space 
will be provided in this end of the sheath for receiving 
plug 20 by either not completely filling the sheath with 
the electric-insulating, heat-conductive material or by 
removing some of the material after the sheath is filled. 

With the heater assembled and filled as shown in Fig 
ure 8, it will then be subjected to the operations of a 
Swaging machine or other apparatus which will reduce 
the transverse size of the sheath to compact the electric 
insulating, heat-conductive material. As illustrated in 
Figure 1, this operation will so reduce the transverse 
size of the sheath that the deformed portions thereof 
which provided the shoulders and the flared portion 
110 will virtually, if not entirely, disappear. During the 
transverse reduction of the sheath, plugs 16 and 20 will 
prevent escape of the material from the sheath and these 
plugs together with body member 17 will usually be 
crushed (particularly if they are made of the same ma 
terial as is the finely divided material with which the 
sheath is filled) to form a homogeneous mixture with 
the electric-insulating, heat-conductive material. 
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4. 
It is an important feature of the present invention 

that it is not necessary to fill the sheath immediately 
after it is assembled as shown in Figure 6. Accordingly, 
if warranted by manufacturing conditions, assembly and 
filling operations may be performed at Widely Spaced 
apart places and time intervals. Additionally, even after 
the sheath is filled, it is not necessary to immediately 
reduce its transverse size and compact the material in 
which the resistor element is embedded in order to pre 

at the resistor element from sagging against the sheath. 
This is so because the resistor element is under tension 
and will thus remain centered within the sheath even 
though the heater assembly may be subjected to handling 
and vibration. 
As shown in Figure 9, a two-piece body member 2. 

lay tie employed in place of the single-piece body mem 
ber 2 g. Body member 2 comprises two separable pieces 
which, in assembled relation, together provide a central 
aperture through which the terminal pin may extend 
and which is sufficiently small to prevent the shoulder 
of the terminal pin from passing through. It will be 
understood that body member 25 will be assembled with 
the parts heretofore described in manner similar to that 
empioyed when body member 7 is utilized. 

Figures 10 and 11 respectively illustrate members 22 
and 23 which may be employed in practising the present 
invention. Member 22 may take the place of member 
17 and by way of illustration is herein shown to com 
prise a one-piece member having a plurality of longi 
tudinally extending flutes 24 spaced radially thereabout. 
Member 22 has a central aperture 25 formed in its main 
body, the aperture being of a size to just pass the shank 
of the terminal pin. The flutes 24 extend radially from 
the main body of the member a distance Sufficient to 
engage the shoulder E! of the sheath, it being clear that 
Sufficient space is provided between the main body of 
the member 22 and the interior of the sheath to permit 
passage of the finely divided electric-insulating, heat 
conductive material. 
Member 23, shown in Figure 11, may take the place 

of plug 6. This member is formed in two pieces to 
provide for assembly with terminal pin 3 and the two 
pieces, in assembled relation, provide a member similar 
to plug 6 in that member 23 is proportioned for a slid 
ing fit with the interior of the sheath and has a central 
aperture of a size to just pass the shank of terminal 23. 

In view of the detailed description devoted to Figures 
1 through 8, it is believed that the manner of assembling 
a heater employing the members shown in Figures 10 
and 11 will readily be apparent; however, it will be 
understood that, in this embodiment, member 22 will be 
assembled with the resistor and the terminal pins, the 
resistor inserted into the sheath through the flared, or 
upper, end, and member 23 positioned at the unflared, 
or lower, end of the sheath. 
An embodiment illustrating a modified body member 

123 is shown in Figure 13. Body member 23 is herein 
shown to be similar to body mamber 23; however, means 
have been provided on the abutting faces of the two pieces 
which comprise the body to effect interlocking of such 
pieces against relative movement in an axiai direction 
when they are in assembled relation. 
As presently preferred, each piece may have one of its 

faces recessed at 29 and may carry a projection 38 or iis; 
other face. As will be understood, when the two pie 
are placed together in assembled relation, the projection. 
30 of one piece will interfit with the recess 25 of the clief 
piece to thereupon lock the pieces against relative axial 
InOWement. 

While member 23 has been shown to have a configure 
tion similar to member 23, it will be understood that the 
principle embodied by member 23 may, if desired, be 
applied to other body members such as the one illustrated 
in Figure 9. 

In the embodiment illustrated in Figure 12, there is 
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shown means for insuring that a terminal pin will not 
shift from its position centered within the sheath to a po 
sition wherein it will ground against the inner wall of 
the sheath. This embodiment will be described as being 
employed in combination with the left-hand end of the 
heater assembly shown in Figures 5, 6 and 8, similar parts 
being identified with the same reference numerals but with 
the Suffix 'a' added; however, it is to be understood that 
the about to be described embodiment may be employed 
With either one or both ends of the heater or with aheater 
employing the embodiment shown in Figure 9 or with one 
employing those shown in Figures 10 and 11. 

According to the embodiment shown in Figure 12, 
terminal pin 13a is reduced in diameter at 26 to provide 
a shoulder 27. The coiled resistor element 12a is adapted 
to be secured to portion 26, as shown, by any suitable 
means and a member 28 having an aperture for receiv 
ing portion 26 is adapted to be positioned upon portion 
26 between the shoulder 27 and the end of the resistor 
element. It will be understood that member 28 will be 
held upon terminal pin i3a by engagement with shoulder 
27 and the end of resistor 12a. 

in the present embodiment, member 28 is generally 
Square in cross section (to facilitate filling the sheath) 
and is of a size to freely pass beyond the abutment 11a 
provided by the sheath 10a. Member 28 may be formed 
of any suitable material, for example, it may be formed 
of the same material as is plug 16a (electric-insulating, 
heat-conductive granular material held together by a suit 
able binder). 

In the embodiment of the invention shown in Figure 12, 
it will be understood that the inner end of the terminal 
pin 13a will at all times be maintained in spaced rela 
tion from the inner wall of the sheath 10a by means of 
the member 28 to thus obviate the possibility of the pin 
grounding against the sheath. 

In view of the foregoing it will be apparent to those 
skilled in the art that I have accomplished at least the 
principal object of my invention and it will also be ap 
parent to those skilled in the art that the embodiments 
herein described may be variously changed and modified, 
Without departing from the spirit of the invention, and 
that the invention is capable of uses and has advantages 
not herein specifically described, hence it will be ap 
preciated that the herein disclosed-embodiments are illus 
trative only, and that my invention is not limited thereto. 

i claim: 
1. A sheathed electric resistance heater, comprising an 

elongated tubular sheath having an opening at one end, 
a resistor element disposed in longitudinally extending 
relation within said sheath, a shouldered terminal con 
ductor extending from that end of said resistor element 
which is disposed adjacent the open end of said sheath, 
and body means positioned adjacent the open-end of said 
sheath and having an aperture through which said ter 
iminal conductor extends, said body means being inter 
posed between the shoulder of said terminal conductor 
and an adjoining abutment providing portion of said sheath 
to thereby locate said terminal conductor relative to said 
sheath and said body means being split longitudinally to 
provide for assembly with said terminal conductor by 
moving each portion thereof transversely of the axis of 
said terminal conductor to position thereadjacent when 
the shoulder of said terminal conductor is spaced out 
Wardly of the open end of said sheath. 

2. A sheathed electric resistance heater, comprising an 
elongated tubular sheath having an opening at each end, 
means including a resilient resistor element having a 
terminal pin secured to each end thereof, each pin hav 
ing means providing a shoulder and said resistor ele 
rent being disposed in longitudinally extending relation 
within said sheath and being adapted to be tensioned by 
pulling, said pins apart, and body means for holding said 
terminal pins in spaced-apart relation in opposition to 
the force exerted by said tensioned resilient resister mem 
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6 
ber, one of said body means, comprising a member hav 
ing a slot which extends longitudinally thereof and in 
wardly from its periphery and is of a size, to receive a 
terminal pin to permit said member to be assembled with 
its terminal pin by movement thereof transversely of the 
pin axis when the shoulder of such terminal pin is spaced 
outwardly of the adjacent end of said sheath, said body 
means being interposed between and engageable with the 
shoulder provided by a respective terminal pin and an 
adjoining abutment providing portion of said sheath to 
thereby limit movement of said terminal pins toward each 
other and inwardly of said "sheath, said member having 
a recess formed at one end thereof in which the shoul 
der provided by its terminal pin is adapted to be seated, 
interengagement between the shoulder and the recess de 
fining portion of said member restricting relative move 
ment therebetween and holding said member and its ter 
minal pin in predetermined assembled relation. 

3. A sheathed electric resistance heater, comprising an 
elongated tubular sheath having an opening at each end 
and also having means adjacent each end providing an 
inwardly directed shoulder, means including a resilient re 
sistor element having a terminal pin secured to each end 
thereof, each pin having means providing a shoulder in 
termediate its ends and said resistor element being dis 
posed in longitudinally extending relation within said 
sheath and being adapted to be tensioned by pulling said 
pins apart, and body means for holding said terminal pins 
in spaced-apart relation in opposition to the force ex 
erted by said tensioned resilient resistor member, one of 
said body means comprising a plug having a cross sec 
tion complementary to the interior of said sheath, and 
of a size to closely fit into said sheath and having a cen 
tral aperture through which a terminal pin extends and 
the other of said body means comprising a member hav 
ing a cross section which is non-complementary to the 
interior of said sheath to provide spacing therebetween, 
one of said body means having a slot which extends longi 
tudinally thereof and inwardly of its periphery and is of 
a size to receive a terminal pinto permit said body means 
to be assembled with its terminal pin by movement thereof 
transversely of the pin axis when the shoulder of such 
terminal pin is spaced outwardly of the adjacent end of 
said sheath, said body means being interposed between 
and engageable with the shoulder provided by a respective 
terminal pin and the respective inwardly directed shoulder 
provided by said sheath to thereby limit movement of said 
terminal pins toward each other and inwardly of said 
sheath. 

4. A sheathed electric resistance heater, comprising an 
elongated tubular sheath having an opening at each end 
and also having means adjacent each end providing an 
inwardly directed shoulder, means including a resilient 
resistor element having a terminal pin secured to each 
end thereof, each pin having means providing a shoulder 
intermediate its ends and said resistor element being 
disposed in longitudinally extending relation within said 
sheath and being adapted to be tensioned by pulling said 
pins apart, and body means for holding said terminal 
pins in spaced-apart relation in opposition to the force 
exerted by said tensioned resilient resistor member and 
each having a central aperture through which a respective 
terminal pin extends, one of said body means comprising 
a member having a cross section which is non-comple 
mentary to the interior of said sheath to provide spacing 
therebetween, the other of said body means comprising 
a member having a cross section complementary to the 
interior of the sheath and being of a size to slidably fit 
into said sheath, said other body means being split longi 
tudinally to provide for assembly with its terminal pin 
by moving each portion thereof transversely of the axis 
of its terminal pin to position thereagainst when the 
shoulder of Such terminal pin is spaced outwardly of the 
adjacent end of said sheath, said body means being inter 
posed between and engageable with the shoulder pro 
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vided by a respective terminal pin and the respective in 
Wardly directed shoulder provided by said sheath to 
thereby limit movement of said terminal pins toward 
each other and inwardly of said sheath. 

5. The method of making a sheathed electric resistance 
heater of the type wherein an elongated resilient resistor 
element having a terminal pin at each end is disposed 
under longitudinal tension within a tubular sheath 
through whose ends respective terminal pins protrude to 
provide for making electrical connections thereto, which 
method comprises positioning the resistor element within 
the sheath under longitudinal tension, holding the ter 
minal pins in position protruding from respective sheath 
ends and against the inward pull exerted by the tensioned 
resistor element by means of dielectric bodies, one of 
which is configurated to close the adjoining sheath end, 
disposed within respective sheath ends and between abut 
ments provided by respective terminal pins and abutments 
provided by respective adjoining sheath portions, filling the 
sheath with electric-insulating, heat-conductive material 
through the end of the sheath adjacent the other dielec 
tric body which is configurated to pass such material, 
closing the end of the sheath adjacent the other dielectric 
body to prevent escape of the material from the sheath 
by sliding an apertured plug over the adjoining terminal 
pin and into the end of the sheath, and compacting the 
material by pressing the sheath transversely to reduce its 
internal size. 

6. The method of making a sheathed electric resistance 
heater of the type wherein an elongated resilient resistor 
element having a terminal pin at each end is disposed 
under longitudinal tension within a tubular sheath through 
whose ends respective terminal pins protrude to provide 
for making electrical connections thereto, which method 
comprises positioning the resistor element within the 
Sheath under longitudinal tension, holding one terminal 
pin in position protruding from the sheath and against 
the inward pull exerted by the tensioned resistor element 
by means of a first dielectric body disposed within the 
sheath end adjacent said one terminal pin and between 
abutments provided by an intermediate portion of said 
one terminal pin and by an adjoining sheath portion, draw 
ing the other terminal pin outwardly of the sheath and 
against the pull of the resistor element until an abutment 
carried by an intermediate portion of such pin is spaced 
from the adjoining sheath end, assembling a second di 
electric body having a longitudinally extending slot upon 
Said other terminal pin by moving such body transversely 
of the axis of such terminal pin to position thereagainst 
intermediate the end of the sheath and an abutment pro 
vided by an intermediate portion the terminal pin, releas 
ing Said other terminal pin to permit the resiliency of the 
Fesistor element to pull said other terminal pin inwardly 
of the sheath until its inward movement is arrested by 
said second body being clamped between the abutment 
provided by the terminal pin and an abutment provided 
by the sheath, filling the sheath with electric-insulating, 
heat-conductive material from one end thereof whose di 
electric body thereat is configurated to pass such material, 
the escape of such material from the other end of the 
sheath being prevented by the other dielectric body there 
at which is configurated to close such sheath end, closing 
the end of the sheath through which filling takes place 
to prevent escape of material therefrom by sliding an 
apertured plug over the adjoining terminal pin and into 
Such sheath end, and compacting the material by press 
ing the sheath transversely to reduce its internal size. 

7. A sheathed electric resistance heater comprising, an 
elongated tubular sheath open at one end and having an 
inwardly directed abutment spaced from said open end, 
a coiled resilient resistor element disposed within said 
sheath under longitudinal tension and extending longi 
tudinally thereof, an elongated terminal pin having an 
intermediate portion which provides an abutment and 
having one end portion projecting within and being se 
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3. 
cured to said coiled resistor element and having its op 
posite end portion projecting axially beyond Said open 
sheath end to provide for making an electrical connec 
tion thereto, and body means positioned within Said 
sheath intermediate the latter's abutment and Said open 
sheath end and engaging respective abutments provided 
by said sheath and said terminal pin to maintain Said 
abutments in predetermined, axially spaced relation 
against the pull exerted by said tensioned resistor element. 

8. A sheathed electric resistance heater comprising an 
elongated tubular sheath open at one end and having an 
inwardly directed abutment spaced from Said open end, 
a coiled resilient resistor element disposed within said 
sheath under longitudinal tension and extending longitudi 
nally thereof, an elongated terminal pin having an inter 
Inediate portion which provides an abutment and having 
one end portion projecting within and being Secured to 
said coiled resistor element and having its opposite end 
portion projecting axially beyond said open sheath end 
to provide for making an electrical connection thereio, 
and body means positioned within said sheath intermedi 
ate the latter's abutment and said open sheath end and 
engaging respective abutments provided by said sheath 
and said terminal pin to maintain said abutments in pre 
determined, axially spaced relation against the pull eX 
erted by said tensioned resistor element, said badly means 
having a longitudinally extending groove in which Said 
terminal pin is receivable to provide for ready assembly 
of said body means with said terminal pin by moving the 
former transversely of the axis of the latter to position 
thereagainst. 

9. A sheathed electric resistance heater comprising an 
elongated tubular sheath open at each end and having in 
wardly directed abutments spaced from respective sheath 
ends, a coiled resilient resistor element disposed within 
said sheath under longitudinal tension and extending lon 
gitudinally thereof, a pair of elongated terminal pins each 
having an intermediate portion which provides an abut 
ment and each having an end portion projecting within 
and being secured to respective ends of Said coiled resistor 
element and each having its opposite end portion project 
ing axially beyond respective sheath ends to provide for 
making electrical connections thereto, and body means 
positioned within said sheath intermediate the latter's 
abutments and respective sheath ends and each engaging 
respective adjoining abutments provided by said sheath 
and said terminal pin to maintain said abutments in pre 
determined, axially spaced relation against the pull ex 
erted by said tensioned resistor element, one of said body 
means having a longitudinally extending groove in which 
said terminal pin is receivable to provide for ready assem 
bly of said one body means with its terminal pin by mov 
ing the former transversely of the axis of the latter to 
position thereagainst. 

10. A sheathed electric resistance heater comprising an 
elongated tubular sheath open at each end and having in 
wardly directed abutments spaced from respective sheath 
ends, a coiled resilient resistor element disposed within 
said sheath under longitudinal tension and extending lon 
gitudinally thereof, a pair of elongated terminal pins each 
having an intermediate portion which provides an abut 
ment and each having an end portion projecting within 
and being Secured to respective ends of said coiled re 
sistor element and each having its opposite end portion 
projecting axially beyond respective sheath ends to pro 
vide for making electrical connections thereto, and body 
means positioned within Said sheath intermediate the 
latter's abutments and respective sheath ends and each 
engaging respective adjoining abutments provided by said 
sheath and said terminal pin to maintain said abutments 
in predetermined, axially spaced relation against the pull 
exerted by said tensioned resistor element, one said body 
means having a longitudinally extending groove in which 
said terminal pin is receivable to provide for ready assem 
bly of said one body means with its terminal pin by mov 
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ing the former transversely of the axis of the latter to 
position thereagainst one of said body means having a 
cross section complementary to the interior of said sheath 
and of a size to closely fit thereinto for closing the adja 
cent sheath end and the other having a cross section non 
complementary to the interior of said sheath and pro 
viding one or more spaces therebetween. 

11. A sheathed electric resistance heater comprising an 
elongated tubular metallic sheath open at one end and 
having an indentation in its wall which provides an in 
wardly directed abutment spaced from said open end, a 
resilient resistor element disposed within said sheath 
under longitudinal tension and extending longitudinally 
thereof, an elongated terminal pin having an intermedi 
ate portion which provides an abutment and having one 
end portion secured to said coiled resistor element and 
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having its opposite end portion projecting axially beyond 
said open sheath end to provide for making an electrical 
connection thereto, and body means positioned within 
said sheath intermediate the latter's abutment and said 
open sheath end and engaging respective abutments pro 
vided by said sheath and said terminal pin to maintain 
said abutments in predetermined, axially spaced relation 
against the pull exerted by said tensioned resistor con 
ductor. 
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