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My invention relates to electric heating units 
of the sheathed resistor type and has reference 
more particularly to a construction thereof that 
is particularly adaptable to pivotal mounting. 
This application is a continuation in part of 

my co-pending application Serial No. 566,855 
(Patent No. 2,456,343) which discloses a coiled 
tubular sheath closed at one end and containing 
a resistor which has all of its terminals project 
ing from the other end of the sheath, and is also 
a continuation in part of my co-pending appli 
cation Serial No. 430,684 (Patent No. 2,368,051) 
which discloses the opposite ends of the tubular 
sheath of a coiled electric heater aligned and 
journaled in aligned bearings. 

For many years it has been the prevailing 
practice, particularly in surface type heaters for 
electric ranges and similar purposes, to utilize a 
helical resistance which is enclosed in a tubular 
metal sheath and insulated therefrom by an in 
sulating powder, such as magnesium oxide, which 
fills the tube and is compacted in and around the 
resistance so as to hold it centrally in the tube. 
Such sheathed resistors may be bent in the var 
ious shapes that may be required for the particu 
lar heating purpose and may also be flattened if 
desired to increase Surface contact thereof with 
a utensil or other article to which heat is to be 
communicated from the heater. 
When such heaters are used as surface units 

for electric ranges and other similar purposes, it 
has been customary to bend them in serpentine, 
spiral, or other appropriate form to provide the 
required heating area, with Suitable concentra 
tion and distribution of heat in that area, and 
moreover such units are usually located over a 
pan like member which not only Serves as a re 
flector to direct the radiated heat from the unit 
to the pan or utensil that is placed thereon but 
also serves to collect any drippings or overflow 
from the pan or utensil. 

In such cases it is frequently necessary to clean 
the unit on the underside and also to clean the 
reflector panthereunder and accordingly it is the 
practice, when these heating units are employed 
for range surface units and similar purposes, to 
arrange the heating unit for removal or sufficient 
lifting from the pan like reflector to afford ac 
cess to the reflector pan and to the underside of : 
the unit for cleaning. 

Hinging of the unit at One side of the reflector 
pan so that it can be tipped up therefrom for 
cleaning is the most desirable arrangement to 
permit separation of the unit from the pan for : 
cleaning the underside of the unit and the re 
flector pan, but such hinging has heretofore been 
difficult and uneconomical because of the peculiar 
nature of these heaters and the electrical con 
nections which must be capable of shifting as 
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the unit is tipped up and at the same time main 
tained intact at all times. 

in the prevailing types of surface heating units, 
it has been the practice to enclose each resistor 
in a sheath with the terminals of the resistor 
projecting from the opposite ends of the sheath 
and With Such sheathed resistances, when bent 
in this conventional serpentine or spiral form it 
is necessary to extend both ends thereof to the 
place of hinging so that electrical connections 
inay be made With the end terminals of the re 
Sistance at a place where such connections are 
least disturbed in the tipping up operations for 
cleaning. At least one end of the resistance usu 
ally terminates Centrally of the heating area. 
Where it is not only difficult to extend same sat 
isfactorily to the place of hinging but it involves 
awkward and undesirable bending of the 
sheathed heater to locate both terminals at the 
place of hinging, 

Moreover, it is desirable in these surface heat 
erS of electric ranges to provide a number of 
different intensities of heat and for this purpose 
it is customary to employ several separate re 
sistances, each independently sheathed, and con 
nected through Suitable Switch as indicated in 
Tuttle Patent 2,317,967 to be selectively energized 
Separately and conjointly to afford a num 
ber of different heating stages, in which cases it 
is even more awkward and difficult to locate the 
terminals of the Several sheathed resistances at 
the place of hinging. 

Furthermore even with a single sheathed 
heater having a terminal at each end as they 
are Commonly made, it is quite difficult to pro 
vide a satisfactory hinge connection thereof for 
lifting from the reflector pan and the difficulties 
thereof are greatly increased when several such 
sheathed resistances are employed because of the 
additional terminals that must be extended to the 
hinging location and each provided at that loca 
tion with an electrical connection therewith that 
permits and is unaffected by repeated tipping up 
of the unit that is necessary for cleaning. 
Various forms of hinging connections have been 

employed for this purpose, usually with some 
Cumbersome form of fitting or housing into which 
all of the terminal ends of the sheathed resistors 
are Secured and oftentimes with some awkward 
form of hinging which does not lend itself to easy 
manipulation of the heating unit to the tipped 
up cleaning position and return thereof to the 
normal position of use. 
The principal objects of my invention are to 

proVide an improved form of sheathed resistor 
which may be hinged in a simple and satisfac 
tory manner so that it may be readily swung to 
and from its normal position; to permit several 
resistors to be employed, if desired, in the heater 
with the same simplicity and convenience of 
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hinging as, with a heater having a single resist 
ance; to permit a better distribution and more 
efficient utilization of the heat output of elec 
trical heaters; to effect economies that will ma 
terially reduce the cost of electrical heaters; to 
arrange the terminals. So that electrical connec 
tions With a hinged heater are conveniently made 
and in such manner that they are not impaired 
by repeated Swinging of the heater to and from 
its normal position; to provide an improved Con 
posite assembly of heater, reflector pan and 
mounting ring; and in general to simplify, facili 
tate manufacture, minimize cost, increase the 
efficiency and utility of sheathed resistor heaters 
and assemblies thereof and permit hinging of the 
heater in a more satisfactory and convenient 
manner than heretofore, these and other objects 
being accomplished as pointed out hereinafter 
and as shown in the accompanying drawings in 
which 

Fig. 1 is a top view of a heating unit made in 
accordance with this invention, assembled for 
mounting in a range top, parts of the heating 
unit and mounting ring being broken away to 
disclose details of construction; 

Fig. 2 is a side view of the hinge mounting of 
the unit of Fig.1 and shows a fragmentary por 
tion of the range top in which the assembled unit 
is mounted; 

Fig. 3 is an end view of the hinge mounting 
of the unit of Fig. 1; 

Fig. 4 is a sectional view of the inner end of 
the sheathed heater taken on the line 4-3 of 
Fig. ii; 

Fig. 5 is a sectional view of the unit assembly 
taken on the line 5-5 of Fig.1 and showing ad 
joining portions of the range top in which the 
unit assembly is mounted, one of the arms of 
the wire spider which supports the heating unit 
having the outer end portion thereof broken 
away to disclose the other spider arm therebe 
hind; and 

Fig. 6 is a view similar to Fig. 5 but showing 
the heating unit in the tipped up position. 

In said drawings, which illustrate an embodi 
ment of the invention suitable for use as a sur 
face unit of an electric range or the like, the 
reference numeral f indicates a range top in 
which the unit is mounted and which has the 
usual opening 2 therethrough within which the 
heating unit assembly is located. 
A ring. 3, similar to the rings usually provided 

for mounting electrical heating units in range 
tops, fits in the opening 2 and supports the unit, 
said ring constituting a part of the Unit assembly 
and having an outturned annular flange f4 
around the top which rests on the margin of the 
range top opening, said margin being preferably 
depressed as indicated at 5 to provide an annu 
lar seat for the flange falso that the top of the 
ring 3 is fiush or substantially flush with the 
range top . 
This ring 3 has a depending skirt portion 6 

formed therearound at its lower end with an in 
wardly extending flange f :, preferably folded as 
shown, upon which a reflector and drain pan 
f8 is renovably supported, said drain pan 3, 
which may have a central drain opening 9, be 
ing provided With an outturned marginal flange 
2 which extends over the supporting flange fi. 

pace for air circulation is provided around 
the pain 8 and to this end the diameter of the 
pain is Sufficiently less than the internal diameter 
of the skirt f6 to leave a substantial ventilation 
Space between the skirt 6 and the pan margin 
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4. 
2, and the folded flange is also bumped up 
at intervals therearound to provide spaced ele 
wations 2 upon which the marginal flange 20 
of the pan rests so that between the elevations 
2i the pan flange 2 is spaced sufficiently above 
the skirt flange to afford substantial ventila 

30 

tion space therebetween. 
The fange and bumps 2 preferably slope 

downwardly from the skirt as shown and the 
pan margin 20 is correspondingly sloped, which 
correspondingly sloped arrangement not only 
Serves to facilitate centralized positioning of the 
pan 8 within the skirt f8 but also provides up 
ward direction of air flow between the overlap 
ping pan margin and skirt flange. The central 
drain opening 9, which also contributes to ven 
tilation, is preferably sufficiently large so that the 
finger may be engaged therein for convenience in 
removing the drain pain which merely rests upon 
the bumps or elevations 2i and is liftable readily 
therefrom. a m 

The heating unit 22 is of conventional metal 
tubular sheathed type wherein a helical resistance 
wire is embedded in compacted insulation with 
in a length of seamless or butt welded tubing 
but differs from such conventional metal tubular 
sheathed heating units in the respect that all 
of the terminals for the contained resistance are 
at one end of the metal tube and the other end 
thereof is closed as for example by contracting 
and Welding together that end of the metal tube 
or by welding a closure-cap thereon as explained 
in my aforesaid application Serial No. 566,855. 

In my aforesaid application Serial No. 566,855 
Of even date hereWith metal tubular sheathed 
heating units are disclosed having more than one 
helical resistance embedded in compacted in 
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Stilation within a single tubular metal sheath 
Which is closed at one end and has all of the 
terminals at the other-end and any of such plural 
resistance heating units with all of the terminals 
at one end may be employed in connection with 
the present invention although for illustrative 
purposes herein I have merely shown a single 
helical resistance with a return wire leading 
therefrom at the inner closed end of the tubular 
sheath to the other end of the tubular sheath 
where two terminals project for connection with 
the Source of current by which the resistor is 
energized. 
In the illustrated heating unit 22, which is 

bent in the form of a flat spiral to provide a suit 
able heating surface for cooking and similar pur 
poses as required in surface type units of electric 
ranges, the helical resistance is indicated at 23 
and extends from end to end of the metal tubu 
lar sheath 24 which is closed at the inner end 
as indicated at 25 and at the outer end of said 
sheath said resistance 23 is provided with a ter. 
minal 23a of low resistance which is electrically 
connected with the resistance 23 within the 
sheath near the outer end thereof and projects 
therefrom for connection with a suitable source 
of electric current. 
A return wire 27 leads from the inner end of 

the helical resistance 23 back through the tubular 
sheath 23 to the outer end thereof where it is 
also provided with a terminal 27a of low re 
sistance which is likewise electrically connected 
Within the sheath near the outer end thereof 
With the return wire 27 and projects from the 
outer end of the tubular sheath 24. 
This return wire 27 may be a separate con 

ductor joined to the helical resistance 23 at the 
inner closed end of tie tubular sheath 24 but 
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prefer to employ as the return wire an additional. 
integral portion of the wire of which the resist 
ance 23 is formed, and running back within the 
tube 24 under the resistance 23 to the Outer end 
of the sheath, it being understood, of course, 
that the resistance 23 and return wire 2 are 
embedded in compacted insulation 28 in Sepa 
rated relation from one another and from the 
sheath 24 so that they are electrically insulated 
from One another and from the sheath 24 
throughout their length. 
In practice, I have found that a particular sat 

isfactory return Wire may be provided by forming 
a helix of the resistance wire of a greater length 
than required for the resistance 23 and then 
stretching out a number of surplus coils of the 
helix at one end almost straight and bending this 
almost straight length back as shown in Fig. 4 in 
parallel spaced relation to the helix 23 to serve 
as the return Wire but leaving enough twist there 
in for lengthwise extensibility to insure some ex 
tra length for expansion and contraction and any 
longitudinal strains that may be exposed on the 
return wire in the manufacture or use of the unit. 
The helix 23 is of ordinary cylindrical form 

when assembled in the tube 24 and the connected 
ends of the helix and of the return length 2 are 
held in the proper location at one end of the tube 
24 while the insulation 28 is supplied and con 
pacted in the tube as will be understood by ref 
erence to my aforesaid application Serial No. 
566,855 of even date herewith, the insulation 
being sufficiently compacted so that the assem 
bled structure may thereafter be bent into the 
spiral form disclosed herein and also flattened 
without disturbing the relative location of the 
resistance 23 and return Wire 2 in the tube. 
Ordinarily, in units such as disclosed herein, the 
flattening occurs after the bending into the spi 
ral form, in which operation the helix 23 is de 
formed transversely into a shape that conforms 
substantially to the flattened shape of the sheath 
or tube 24 as shown herein. 

For holding this spiral sheathed unit rigidly in 
flat spiral form a spider 29 is employed formed 
of a stiff heavy wire which is bent into the req 
uisite form with three radial arms 30 the upper 
lengths 33, 36 and 37 of which are welded to the 
spiral unit as indicated at 3f. 
This spider 29 is preferably formed of a single 

length of wire with a down turned end 32 at the 
center of the spider and the wire leading from 
the top of said down turned end 32 radially out 
Ward at 33 then downwardly and back to the cen 
ter as at 34, then radially outward as at 35, then 
upward and back to the center as at 36, then 
radially outward as at 3, and then downwardly 
and back to the center as at 38 where it termi 
nates in an upturned end 39, Said downturned end 
32 and upturned end 39 being rigidly secured to 
one another by welding or in other convenient 
manner to form a composite hub from which the 
three wire arms radiate, and the intersections of 
the top wires 33, 36, 3 and bottom wires 34, 35 
and 38 being secured together and to the upper 
and lower ends of the composite hub 32, 39 by 
welding so as to afford ample rigidity, 
A dish Or shell 26 is usually provided at the 

center of these units which may serve as a name 
plate and this is attached to the arms of the 
spider in any convenient manner. 
This spider 29 is particularly advantageous as 

it not only is easily produced but it affords an 
especially strong reinforcement and support for 
the spiral unit and moreover it provides a ven 
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and has no sharp edges that might scratch or in 
jure the hands in cleaning the unit. 
The outer ends of the Spider arms 30 rest 

loosely on the flange 29 of the pan 8, preferably 
at the places where the flange 20 rests on the 
bumps 2 and thus the heating unit 22 and its 
Spider are supported by the mounting ring 3 and 
preferably at a suitable elevation so that the fiat 
top of the heating unit is only slightly above the 
top of the ring flange f4 which as previously in 
dicated is Substantially at the same level as the 
range top f. 
The pan 8 as previously indicated serves as a 

drain pan and also as a reflector to direct the 
heat upwardly to the utensil on the unit 22, and 
as the pan 8 as well as the underside of the unit 
require cleaning occasionally, it is necessary to 
arrange the heating unit so that it can be ele 
wated to permit access to the underside thereof 
and to the pan 8, and this lifting must be ac 
complished while maintaining intact the elec 
trical connections with the unit through which 
current is supplied thereto. 

For this purpose the outer end portion 42 of 
the unit 22 is arranged to extend tangentially 
from the outer convolution of the unit as shown 
in Fig. 1 and is inclined downwardly from the 
plane of the unit as shown in Fig. 2, this down 
Ward inclination being sufficient so that this end 
portion 2, at the place where it extends outward 
ly from the ring 3 is well below the flange f4 to 
afford ample space therebetween to accommodate 
the in argin of the top as will be understood 
from Fig. 2, and this tangential downwardly in 
clined end portion 42 is engaged in a correspond 
ingly inclined housing 43 on the ring 3 in which 
Said portion 2 is free to turn and thus provide a 
hinge connection of the unit with the ring 3 
which allows the unit to rest normally on the pan 
rim 2 as shown in Fig. 5 and to swing upwardly 
to the position shown in Fig. 6. In this latter. 
position the underside of the unit is freely acces 
sible for cleaning as is also the pan 8, and it 
will also be understood that in this position of 
the unit the pan 8 is freely removable so that 
it may be cleaned more readily and also to give 
access to the space under the range top. 
The housing 43 is preferably of sheet metal 

Shaped in elongated open bottom box form 
as shown in Fig. 3 and of an interior size so that 
the unit end portion 42, which is round, is closely 
confined but free to turn therein. Preferably 
bearing engagement with the housing 43 is lin 
ited to a Selected length at the outer end of the 
tangential portion 42 and to this end, in the 
Swaging Operation of making the unit, a substan 
tial portion at the end, as for example up to the 
point 44 in Fig. 1, is left of a larger diameter than 
the remainder of the unit and with a gradual 
taper 45 therefrom down to the size to which the 
remainder of the unit is swaged. For example 
With a unit that is swaged to a diameter of three 
eighths of an inch, the portion at the terminal 
end up to the point 44 may be left one-half inch 
in diameter with a gradual taper 45 therefrom 
down to the point 46 beyond which the sheathed 
unit is reduced to the three-eighths inch diam 
eter, it being understood that it is the three 
eighths inch diameter portion that is coiled in 
the Serpentine form to produce the utensil Sup 
porting Surface and that this serpentine coiled 
portion is Subsequently flattened, but that the 
flattening extends only to the point where the 
tangential portion 42 is deflected downwardly as 
is clearly shown in Fig. 1, the tangential portion 

tilated support all parts of which are rounded 5 42 remaining round, 
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For holding the end portion '42 in the open 
bottom housing 3, a wire fastener of Wide 
staple-like form has the legs 38 thereof inserted 
through the side walls of the housing near the 
bottom thereof so that the legs engage the end 
portion 2 at the bottom and hold Said end por 
tion 2 against the top wall of the housing, said 
end portion 42 being formed with a circumfer 
ential groove 43 in which one of the legs 48 of 
the Wire fasterner engages to hold the endportion 
against axial movement in the housing. The 
wire fastener is held in place by bending the 
outer extremities of legs 38 as indicated at St. 

For hoiding the heating unit in the tipped up 
position of Eig. 8, leaf spring 5 is secuted at its 
opposite ends to the otter Wall of the housing 3 
and at its riddle bears with Substantial tension 
against a gali 52 which projects though all 
opening 53 in the side Wall of the housing to 
engage the enlarged end portion of the unit 22. 
This enaiged critic; of the Unit has two depres 
sions 5A and SS circumferentially spaced approxi 
mately 90 degrees apart, which are engageable 
by the Spring pressed ball 52 and suitably ar 
ranged so that when the unit is in the tipped up 
position of Fig. 6 the ball is spring pressed into 
the depression St. So that it holds the unit in the 
tipped up position. Whereas when the unit is in 
the normal position of Fig. 1 the ball 2 is spring 
pressed in the depression 35 to hold the unit 
positively in that position. 
The pivot housing 43 may be attached to the 

ring 3 in any convenient manner that will insure 
ample rigidity, the housing in the present case 
having the outer wall grovided with an extensioa 
56 thereof Shaped to conform to the contour of 
the skirt of the ring and secured thereto by 
welding Or in any other convenient manner, said 
outer wall and extension being also preferably 
provided with a continuous outturned flange 57 
along the bottom thereof for reinforcing. 
At the opposite side of the housing the housing 

wali is terminated at the skirt 6 and a brace 58 
is attached at one end to said housing wall and 
at the other end to the skirt S. as shown to hold 
the housing in rigid relation to the ring 3. 
The wall of the housing 43 at the side thereof 

Where the Spring 3 is located is prefcratiy for:red 
with outturned ears 59 and S5 to receive and hold 
the ends of the spring , the ear 5. 
having a closed slot into which the end of the 
spring 53 is insertible endswise whereas the other 
ear 63 has a slot 62 which is epin at the top so 
that the corresponding end of the spring is in 
sertibleiatarally into the slot 62. 
The ball opening 53 in the hoising wall is of 

Suitable shape and size So that the ball 53 may 
not be pressed entirely therethrough by the Spring 
5, and by reason thereof the bail is retained in 
Said opening when the heating unit end is re 
moved from the housing 3. . 

It is to be understood of course that tile skirt. 
of the ring S has an opening therethrough at 

the inner end of the housing 53 to loosely accoin 
mociate the tailigential end $2 of the unit, said 
opening being indicated at 6 in Fig. 1, aid it 
Will also be underStopditihat. When nounted iii, a 
range, conductors are connected to the exposed 
terminals 35a, and 2 Act of the unit at the outer 
extrenity of the tangential end 32 which projects 
slightly beyond the Outer end of the housing 43 as 
shown in Figs. and 2. 

Heating inits, like that shown herein, but hav 
ing two or more helical resistances therein and 
all the terminals at one end of the enclosing 

preferably 
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3. 
sheath may be employed if desired instead of the 
illustrated heating unit with its single resistance 
23 and single return wire 2, as for example tWO 
resistances of different wattage capacities may be 
employed, both connected to a Single return wire 
or each having its own return Wire and each re 
sistance and each return wire having a terminal, 
all of which are located at the same end of the 
sheath and usable with Switches such as disclosed 
in the aforesaid Tuttle Patent 2,317,967 to provide 
a number of different Stages of heat, or as a fur 
ther example, three resistances each of a differs 
ent wattage capacity may be employed, without 
any return wires, and all connected together at 
the closed end of the enclosing sheath and pro 
vided with exposed terminals at the other end of 
the sheath, it being understood that the heating 
unit 22 hereof, which is usable with an ordinary. 
switch for single heat purposes or with a Switch. 
such as shown in Potter Patent No. 2,294,573 for 
infinite variation of heat intensity, is merely illus 
trative of the convenience and economy of metal 
tubular sheathsd heating units with all heter 
minals at one end of the sheath and the simple 
mounting for which such units are adaptable. 

Fiexible conductors are connected with the ter 
minals of the unit to supply Current thereto, as 
for example to the terminals 23a and 2id of the 
illustrated embodiment, and as the terminals are 
close to the pivotal axis of the unit there is no 
appreciable bending of the conductors which is 
likely to break the insulation or wires in repeated 
tipping up of the unit but merely a slight twist 
ing thereof which has no appreciable breakdown 
effect on the conductors. Such as is Commonly 
experienced With Cther hinge arrangeinents of 
heating unitS. 
Erom the foregoing, it will be understood that 

I have provided a heating unit aid inolting 
thereof which is simple, Substantial and With in 
portaint advantages OVer heating units and a S 
semblies heretofoie available. The heating unit 
is of neat, conpact and Substantial appearance 
because of the Single Coil. Construction Without 
the one or more ends leading back underneath 
to the place of hinging which were required in 
previous Surface heating units and because of the 
wire Spider which lends attractiveness and ob 
vious stability to the unit, and there are no abrupt 
or unnecessary bends which are usually difficult 
to make and are usually the places where the unit 
is most likely to breakdown, 

Moreover the hinging of the unit is simple and 
Substantial and note readily accomplished than 
in previous surface heating units, and also per 

5 mits conductors to be connected with the unit 
at a place and in a manner that assures so little 
bending thereof that they are immune to the 
wear and tear therein occasioned with previous 
hinging arrangements. 
Eithermore With this heating unit there is 

Substantial eccinoany in manufacture due not only 
to the employment of a single sheath for all 
resistances instead of separate sheaths therefor 
when several resistances are employed, but there 
is also a saving in tubing, insulation and con 
ductors that has been required heretofore to ex 
tend both ends of the sheathed resistances to the 
place of hinging for connection of the current 
Supply conductors there with. 
While I have shown and described my inven 

tion in a preferred form, I am aware that various 
changes and modifications may be made therein 
Without departing from the principles of the in 
vention, the scope of which is to be determined 
by the appended claims, - - - 
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What claim is: 
1. A pivotally mounted electric heater of the 

class described comprising a metal tube coiled in 
the form of a flat spiral and having the inner 
end closed and having an Outer end portion ex 
tending substantially tangentially from the Outer 
coil of the spiral, and a bearing in which said 
Substantially tangential outer end portion of the 
tube is journaled, said tube having therein an 
electrically energizable helical resistance and a { 
return conductor both of which extend lengthwise 
of the tube and are electrically insulated through 
out their length from one another and from the 
tube and are electrically connected to one an 
other at the inner closed end of the tube and ; 
each having a terminal at the outer end of the 
Said substantially tangential outer end portion 
of the tube. 

2. In a heater of the class described the COrn 
bination of a mounting ring having a substan- ; 
tially tangential bearing, a heater coil in the ring 
comprising a metal tube coiled in the form of a 
flat spiral and having an outer end portion ex 
tending Substantially tangentially from the outei 
coil of the Spiral and journaled in Said bearing, 
said tube having thereign an electrically energiz 
able resistance which extends lengthwise of the 
tube and is electrically insulated therefron, and 
a pair of terminals at the Outer end of the Sub 
stantially tangential outer end portion of the tube 
and electrically connected respectively With the 
opposite ends of Said resistance. 

3. An electrical heater comprising a length of 
metal tubing which is open at one end aid closed 
at the other end and coiled in fiat spiral form 
With a straight portion at the open end thereof 
extending tangentially from the outer coil of 
the flat spiral, and a supporting frame for said 
flat spiral having a bearing in which said tan 
gential portion of the tubing is engaged for hing 
ing the flat spiral to the supporting fraine, said 
tubing having a plurality of electrical conductors, 
at least one of which is a helical resistance, ex 
tending lengthwise thereof in side by Side relar 
tion and insulated from one another and from 
the tubing and said conductors having terminals 
projecting from the outer end of the aforesaid 
tangential portion and said conductors being 
connected together at the other closed end of 
the tubing. 

4. In an electrical heater of the class described 
the combination of a nouinting ring having a 
bearing extending substantially tangentially 
therefrom, a coiled heater Supported in the open 
ing of said ring and having an end portion pro 
jecting outwardly through said bearing and 
provided with separate electrical terminals pro 
jecting from the outer end thereof, said coiled 
heater comprising a metal tube with at least two 
conductors, one of which is a helical resistance, 
extending through said tube from the aforesaid 
terminals to the other end of the tube, the latter 
end of the tube being permanently closed and 
the conductors being connected together there 
in at said closed end of the tube. 

5. A pivotally mounted electric heater com 
prising a bearing and a flat winding of metal 
tubing one end of said tubing being Open and 
engaged in the bearing and the other end of 
said tubing being closed and free, said tubing 
having therein an electrically energizable resist 
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10 
ance which extends lengthwise of the tubing and 
is electrically insulated therefrom and provided 
With leads throligh which the energizing current 
is Supplied thereto from the exterior of the tub 
ing, all of which said leads project outwardly 
through said open end of the tubing. 

6. A pivotally mounted electric heater com 
prising a bearing and a flat winding of metal 
tubing, one end of said tubing being open and 
the ether end of said tubing being closed, the 
end portion of the tubing at the open end thereof 
being located at the margin of the flat winding 
and engaged in the bearing to provide the pivotal 
mounting of the heater and the tubing at the 
closed end thereof being free, said tubing hav 
ing therein an electrically energizable resistance 
Winich extends lengthwise of the tubing and is 
electrically insulated therefrom and provided 
With leads through which the energizing current 
is Supplied thereto from the exterior of the tub 
ing, all of which said leads project outwardly 
through said open end of tie tubing. 

7. A pivotally mounted electiic heater com 
prising a bearing and a flat winding of metal 
tubing, one end of Said tubing being open and 
the other end of said tubing being closed, the 
end portion of the tubing at the open end there 
of being extended substantially tangentially from 
the margin of the fiat winding and engaged in 
the bearing to provide the pivotai mounting of 
the heater and the tubing at the closed end 
thereof being fi'ee, said tubing having therein 
an electrically energizable resistance which ex 
tends lengthwise of the tubing and is electrically 

5 insulated therefrom and provided with leads 
through which the energizing current is sup 
plied thereto from the exterior of the tubing, all 
of which said leads project outwardly through 
Said open end of the tubing. 

8. A pivotally mounted electric heater com 
prising a bearing and a flat Winding of inetal 
tubing, one end of said tubing being open and 
the other end of said tubing being closed, the 
end portion of the tubing at the open end there 
of being extended through the bearing as the 
journal member thereof to provide the pivotal 
mounting of the heater and the tubing at the 
closed end being free, said tubing having therein 
an electrically energizable resistance which ex 
tends lengthwise of the tubing and is electrically 
insulated therefrom and provided with leads 
through which the energizing current is sup 
plied thereto from the exterior of the tubing, all 
of which said leads extend from the open end 
of the tubing through that portion of the tubing 
which is engaged in the bearing. 

WILLIAM R. TUTTLE. 
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