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My lnventlon relatea to an electric heating
unit particularly adapted for radiating heat to-
ward an adjacent flat surface, as for example to
.8 grid of an electric sandwich toaster or an electric
waflle iron; and more particularly to an electric

heating unit of this general class in which a

heat-radiating high resistance wire is looped over
insulators mounted on a supporting member, and
in which the looping of the wire over the insu-

lators also retains the insulators ln their proper.

supported positions.

In its general objects my invention alms to pro-
vide an unusually simple, speedily assembled and
inexpensive ‘heating unit of the above recited
type, and one which will be so positionéd by its

mere insertion 'in the corresponding portion of .

‘an appliance as to dispose the heating wire for
grid or other surface which is to utilize the heat.

More particularly, my invention aims to pro-.

vide a light and simple heating unit including a
simple resilient loop of high resistance wire sup-

. ported within a frame of considerably ' smaller
area (in the general plane of the frame) than the -

compartment of the appliance housing the unit,
and including insulators over which the sald loop
is hooked, the insulators being slidably attached
to the frame and held in their operative posltlons
by the tension of the said loop.

In addition, my invention aims to: provide an'

electric unit of the abové recited characteristics,

in which adjacent insulators of counterpart size
-and shape can readily be supported either in

counterpart positions for facilitating the inter-
locking of the insulators with a heating wire

which is to be used at & moderate temperature,-
or in relatively inverted positions when the heat-:

ing wire is to be raised to so much higher tem-
" perature that the expansion of this wire might

40 bulge it out of mterlocklnz relatlon to an insu-

lator. -

With houaehold electric lpplhnces such as waf-
. fle frons or toasters having horizontal grids, the
cost of the needed heating units heretofore has

45 been undesirably high, for the following reasons:

' 50 pie, if the wire is sigzagged over insulators mount- °

(1) Because of the guite rigid structure re-.

quired for the supporting member on which the
insulators are mounted, . and the undesirably high
cost of manufacturing this member, For exam-

ed on cross-bars spanning two side rails, the con-
struction of a rigid side rail and cross-bar as-
—pemhly for this purpose has required a rather
thick metal punching, usually made from a blank

+ 88 corresponding substantially in area to the interior
o '1

cross-section’ of the casin} section of the appli-
ance in which the heating unit is disposed. In

addition, such & single-piece structure requires-

correspondingly large and expensive dies for both

-the blanking and the forming operations.
- .- With the cross-bars formed separately from

the side rails, the cost and weight of the needed
metal is reduced, but the firm attaching of the
sald bars to. the rails adds considerably to the
manufacturing expense, and the: same oceurs

. ‘when the cross-bars span a complete frame..

100 -

In a third type of supportlng members, the V

insulators have been supported in relatively stag-
gered disposition on. opposite’side bars of a frame.

- But in this case the frame  likewise has to. be
“heavy and rigid to prevent the tensioning of the

wire, when looped in gigzag formation over insu-
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lators alternately mounted on one and the other

of the sald bars, from bowing these bars toward
each other so that loops of the wire may snap.

off one or more of the insulators when the wire
elongates during its rise in temperature, -

(2) Because- of the frequently considerable
cost of mountlng the lnsulators on the support-
ing member.

(3) Because the undeslrably increased weight

of an entire unit of the above recited three types
adds to the shipping weight and transportation
cost of the appliance equipped with such a unit,

since the manufacturer commonly pays the trans--
- portation to the larger distrlbution polnts for his

products.

My present invention aims to overcome all of
the above recited shortcomings of the now com-
mercial heating. units of the above recited gen-
eral class by using a simple metal frame as the

member which supports the needed insulators; by -

constructing this frame of a metal strip bent

"flatwise; by providing this frame with integral

fingers extending outwardly from the frame and
disposed for engaging the walis of the casing sec-
tion in which the heating unit is disposed, there-

by centering the frame within a casing of much -

larger interior area than the area of the frame,

" 80 as to reduce the weight and cost of the frame;

by forming the frame so that the insulators are
merely slidably attached to it, and looping the
ﬁeatlng wire over the insulators so that the ten-
sioning of this wire holds insulators rigidly po-.
sitioned on the frame; and by disposing the said
wire so that its tensioning will not bow any

frame to be made from a ra.ther thin strip of
metal.
Moreover, my invention aims to provide an in-
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. frame side inwardly, thereby permitting the -
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: sulator-supporting frame of the just recited char-
acteristics which can readily. be constructed of -

frame parts which are consecutively fastened to
each other without requiring any rivets or weld-
ing operations, and which frame parts also have
iIntegral projecting portions designed for spacing

. the frame from the riser wall of the compart-
~ ment in which the heating unit is to be: disposed.
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Tlustrative of the manner in which I accom-
plish the objects of my invention,

Fig. 1 is a plan view of an electric heating unit
embodying my invention, showing this as it ap-
pears when disposed in the rectangular lower cas-
ing section of a sandwich toaster. .

Fig. 2 is a vertical section taken along the line
2—2 of Pig. 1 and including &' part of s .pan-

shaped grid supported by and within the mouth‘

portion of the illustrated casing section.

Fig. 3 is a vertical section taken a.long the line
3—3 of Fig. 1. .

Fig. 4 is an enlarged and fragmentary horl-

‘zontal section taken along the line 4—4 of Fig, 3,

showing the interlocking of adjacent end por-
tions of the two frame halves:

Pig. 5 is a - similarly enlarged vertical sec-
tior\ taken along the line 5—5§ of Fig. 1 through
one of the oblique corner portions of the frame.

.Fig. 6 is a perspective view: of one of the wire-
loop supporting hooks; drawﬁ on the same scale
as Fig. 5.

- Fig. 7 is an ‘enlarged and fragmentary eleva-
tion, looking from the line T—7 of Fig, 1.

Fig. 8 is an enlarged perspective view of one
of the two counterpart halves of the frame of
the heating unit of Fig. 1, beforg this 1s attached
to the other frame half, the figure also including
an end. portion of the relatively reversed .other
frame half as the latter appears when about to

be interlocked with the first named frame half. -

Fig, 9 is a fragmentary plan view allied to the

-‘midlength vportion of the lower part of Fig. 1,
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- rectangular and pan-like lower casing. section ¢
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but showing- the use of two relatively inverted
hooks.in place of the single one shown In the

" corresponding part of Fig. 1.

Fig. 10 is a fragmentary vertical section taken
along the line 10-—(0 of Fig. 9. - :

‘Fig. 11 1s a plan view of a circular casing sec-
tion, such as the lower section of a waffle iron,
and of & circular-framed’ two-part heating unIt
disposed-in the said section.

Fig. 12 is a reduced perspective view of one of -

the counterpart halves of the frame of the heat-

ing unit of Fig. 11, taken before that hslf was

interlocked with the companion frame half.
~In the drawings, Figs. 1 to 3 .show a generall

of & sandwich toaster, and Fig. 2 as well as Fig. 3
includes an end portion of a shallow pan-like grid
G which spans the mouth portion of this casing
section, and which grid has a peripheral flange
F seated on the mouth end of that section.

*To heat the bottom C! of the said casing sec:

tion ‘I provide a heating unit including a gen~ -

erally rectangular frame considerably shorter and
narrower than the(said section> This frame con-
sists of two relatively interlocked -frame halves,
each such frame half being a strip of steel bent
fiatwise to a generally semi-rectangular shape
presenting a long frame side part F having ‘its
ends connected respectively to two shorter frame

-ends E and E! by connecting portions P and P!,
-each of which extends at an oblique anglé to the

frame parts which {t connects.
Each such frame half, in its separa,te pre-
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- ing from the tip of its end part B and extending

both parallel to the main frame side part F and

. In & direction away from the other end part E!,

and each such end part E! has a vertical slot S

_through which the finger f on the companion

frame half can be slidably inserted.
Each frame half also has a tab T projecting
‘from the tip of its said other end part B! and ex-

tending parallel to the main frame side part F .

toward the other énd part E. In addition, each
such. other end part E! has an upright slot St
through which the tab T of the other frame half
can be slidably inserted, the said slots S and S!
being each spaced by.the same distance from the
adjacent end-of the full-width portion of the

_same frame half.

When the two separately formed frame halves
are set down on a flat surface, with their ends
relatively disposed as shown for one end of each
in the right-hand portion of Fig. 8, the frag-
mentarily illustrated frame part can readily be
slid toward the right for simultaneously causing
the finger f of one framé half to extend through
and outwardly beyond the élot S! in the com-
panion frame half, and sliding the tag T.of the
said companion frame half through the slot S! of
the said one frame half.

Bach tab T is then clinched against the inner
face of the frame portion E through which it ex-

 tends, so that this cllnching cooperates with the

slidable interfitting of each tab T with a slot St
in rigidly connecting the two frame halves. In
addition, the fingers f, when each of g length only
slightly less than half the difference between the

_length of the complete frame and the interior

length of the casing section C, space the frame
ends equally from_the ends of the said casing

- section. To space the frame also to an equal ex-
tent from each longitudinal riser side of the said

‘

casing section, I also form the main portion F of
each frame half with auxiliary spacer fingers 3
projecting outwardly of the frame for a distance

approaching half the difference between the

transverse spread of the frame and the interlor
width of the said casing section.

To -afford means for supporting wire-holding
hooks, I provide each main frame-half part F

_near its mid-length with at least one upright slot

8, and desirably with three slots (4a, 4c and 8d)

as shown in Figs. 2 and 8; and I also provide.

a -similar slot 5 in each of the oblique frame

: coﬁner parts P. These slots 4 and 5 preferably

~.are all of counterpart size for receiving the shanks
It of lava . counterpart mica insulators each of

which includes both a back I (Fig. 6) longer than

. such a slot and a hook at H at the opposite end

from the said shahk.

To facilitate a suitable positionlng of the ter-
minals 7 to which the ends of the heating wire
are to be fastened, I also desirably form the mid-
length portion-of the major. side F of each frame
part with two centrally perforated annular bosses
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_ 8 for centering insulators i4 through which the -

two wire terminals’extend in the usual manner,

With the frame 'of my heating unit constructed
in the heretofore recited manner, the two wire
terminals 7 can be mounted on this frame before
‘the ends of a suitable Iength of the resillent (and
desirably coiled) heating. wire are respectively
fastened to these terminals. Four of the in-
sulators shown in Fig. 6 are then slid inwardly

of the frame respectively through the slots 5 in -

the oblique corner portions of the frame, and if

- the said wire is to be heated to only such g

liminary shape of Fig. §, haSra finger f project- '

limited temperature as not to expand it unduly in

(4]
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"_1ength. s single slmilar fnsulator 15 slid (in-

wardly of the frame) part way through a mid-

" length slot in the frame side opposite the wire
terminals, this last named insulator being shown‘

at the middle of Fig. 2.
‘When .all of these: insulators have thus been

-slidably’ applied to the frame with their hook

" openings facing upwards, the loop (to' which the

10

" wire is bent when its ends are.fastened to the
two' wire terminals) ‘can readily' be stretched to

snap it over the hook portion of each insulator.

- While this is being done; the tensioning of .the
" wire draws all of the hooks inwardly of the frame

‘15

until the projecting upper and lower end portions

of the hook backs I (Fig. 6) bear against periph-

- eral portions of the frame, as shown in Figs. 1

and 5, and this tension thereafter also holds the

.wire interlocked with all of the hooks.

However, if the resistance of the wire is con-
siderably lower (In proportion to the voltage of
‘the current supply, as is needed when the grid
bottom G is to be heated to a correspondingly
higher temperature, the elongation of the wire
when thus heated might snap. the wire loop out
of the hook Ha of the insulator which is at the
middle of a relatively long stretch of the wire.
To avoid this when my heating unit is to operate

"‘at such a high temperature I then employ two

40

insulators having-their hooks Hb and Hc respec-
tively extending through the slots 4a 4b which are
adjacent to (but at opposite sides of) - the mid-
length slot 4, as shown in Fig. 10.

In doing this, I affix one insulator Hb with its
hook -opening upward, and thé other insulator
.Hc with its hook opening downwards as shown
in Fig. 6, so that these hooks will cooperate in
_ preventing thelongest stretch of the heating wire
from being snapped off them either upwards or
downwards. .

When my completely assembled unit is in-
serted in the casing section C, the spacer fingers
" f and 3 co-operate with the effective lengths of

" the hooks for disposing the supported loop of
. high resistance wire at & considerable distance
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from the peripheral'wall of the casing, so that the.
heat radiated from this wire is distributed over
the grid bottom G with a sufficient uniformity for
toasting purposes or the like. Moreover, when
the frame of my unit is set on & substantially

horizontal casing section bottom C! (from which .

it may be insulated by a customary—although
not illustrated asbestos sheet overlying the said
bottom), the frame also prevents a direct radia-
tion of heat from the resistance wire to the riser
wall of the casing section, thereby aiding me in

obtaining an-effective distribution of the heat .

over the grid above this frame,

Since each of the heretofore descrlbed frame

halves can be cheaply formed by simple punch

o press operations from a simple strip of steel, only
a single set of relatively small and inexpensive -
dies is required for producing both of these frame

- halves.
T and one finger / through slots adjacent to the

5 overlapped end portions of the frame halves at

Likewise, since the extending of one tab

each juncture of these halves latches thesé end
portions against sliding with respect to each
other, the simple bending of the two tabs T (ffom
the position shown at T? to the full line position
in Fig. 4), this operation alone completes t.he
rigid assembly of the frame. :

With the length of each lava insulator quite

the frame, I readily cause each stretth of the /
looped wire to extend at s short acute angle to *
theadjacentporﬁonotthetrame 80 that the

'3

effect of the tension of the wire is directed almost -

_longitudinally of each such frame portion. Con-

sequently, the tensioning of the wire loop will not
bow the frame sides toward each other even when
the frame is formed from a rather thin strip, as

- for example a strip 3 inch wide and # inch

thick. This lightness of the strip not only great-

ly reduces the cost and weight of the supporting .

member of my frame, but also (when the strip
is of a moderately resilient steel) allows the
frame to be digitally compressed 8o as to draw the
spacer projections 3 and f somewhat toward each
other. Such a momentary distortion of the
‘frame is permitted all the more readily when the

frame has the oblique corner portions P and P!,

instead of right angled corners, so that my rra.me
can readily be flexed sumaently for inserting it
speedily.

However, whlle I have heretofore deecrlbed my
new electric heating unit in connection with an

~embodiment designed for use in a horizontally

rectangular compartment, the>shape of this unit
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can readily be varied to correspond to other sec-

tions of the compartment which is to house it.
Thus, Fig. 11 shows a heating unit of generally

similar construction, as disposed in the lower

circular. casing section 16 of -an electric waffle
iron, and JFg. 12 (on a reduced scale) shows one

~of the frame halves of this unit before it is at-
‘tached to the companion frame half.

In each of the illustrated embodiments of my
invention, the frame (which would function
equally well, as far as the supporting of the in-
sulators is concerned, if it did not have the radi-
ally projecting spacer fingers f and 3) requires
less material than it would if of a size directly

- 30

fitting the compartment housing it. Moreover,

the extending of the finger f on each frame sec-
tion through & slot of similar cross-section in the
adjacent frame section co-operates with the dis-

‘position of the tab T for rigidly connecting these

frame sections without requiring any firmi fasten-
ing operation other than the clinching of the
sald tab as {llustrated in Fig. 3. Moreover, it
should be obvious that my heating unit can be of
quite small height (transversely of the general

plane of the frame) in proporticn to the dimen-

sions of the frame, thereby enabling it to be used
in a correspondingly shallow compartment.

80 also, while I have described my here pre-
sented heating unit as including many desirable

" details of construction and arrangement, these

obviously might be varied in many respects with-
out departing either from the sp!rlt of my inven-
tion or from the appended claims.-

I claim as my .invention: )

1. An electric heating unit oomprmng a frame
formed of flatwise bent metal strip material, the
frame having peripherally spaced slots extending
at right angles to the general plane of the {frame;
insulators each including a hook part slidably in-
serted inwardly of the frame through one of the

slots and also including a back part engaging the . -

exterfor of the frame; two circuit terminal mem-
bers extending through and insulated from adja-
cent portions of the frame; and a resilient loop
of high resistance wire having its ends connected
respectively to the two términals, the sald wire
extending consecutively through the hook parts
of insulators which are consecutively disposed
peripherally of the frame, and the backs of the

' said hooks being held against the exterior of the
" ghort in proportion to even half the width of

rnmebythetensiomneofthewdwm.
‘2. Andectricheaﬂnzumtupercmml in-
umumrehmentsmcedclmumterenw

'~ofthunmeaudextandlncoutmdlyawtrom
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the periphery of the frame the spacer elements
having their outer ends disposed . for engaging
various portions of a casing bore of larger dimen-
sions than the said frame. -

3. An electric heating unit as per claim 1, in
which the length of the part of each insulator
which extends inwardly of the frame is so small a
fraction of the spread of the frame, in the direc-
tion in which that insulator extends, that each
stretch of the said wire disposed between con-

_secutive insulators extends at a quite small acute
angle to the frame portion adjacent to that wire

stretch,

4. An electric hea.ting unit as per claim™1, in
Which the frame comprises two parallel frame end
parts, two parallel frame side parts extending at
right. angles to the said end parts, and frame-
corner elements each connecting the end of a
frame end part with the adjacent end of a frame
side part; each of the said corner elements ex-
tending obliquely to- both of the frame parts

which it connects, and being provided with one of ;

the slots through which the said insulators ex-
tend.’

5. An electric heating unit as per cla.im 1, in
which the frame is composed of consecutive frame
sections, the adjacent ends of each two consecu-

" tive frame sections being fastened to each other;
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each frame section having spacer elements
formed thereon, the said elements being spaced

longitudinally of that section and extending out-

wardly away from the said frame.
6. An electric heating unit as per claim 1, in

“which the frame is composed of consecutive frame

sections, the adjacent ends of each two consecu-
tive frame sections beinz fastened to each other;
each frame section having spacer elements fast
thereon and spaced longitudinally of that section
and extending outwardly of the frame; one of the
spacer elements on each frame section serving

also as part of the means which fasten that frame .

section to an adjacent frame section.

7. An electric-heating unit as per claim 1,. in
which the frame is composed of consecutive frame
sections, the adjacent ends of each two consscu-
tive frame sections being fastened to cach other:

each frame section including spacer elements fast

thereon spaced longitudinally of that section and
extending outwardly of the frame; each frsme
section having an auxiliary slot disposed near one

end of that section and ext tending at right angles -

to the general plane of the frame, through which
slot a spacer element of the adjacent section ex-
tends.

8. In an e]ectnc heating unit, a frame formed
of two flatwise bent strips extending consecutively
in continuation of one another, the adjacent end

2,006,583
portions of each two consecutive strips being

overlapped; insulators supported by and spaced

mounted upon and insulated from the said frame;
and a resilient high resistance wire connected at

its ends respectively to the said terminals within

the said frame, the said wire extending consecu-

tively through the hook portions of the said in-

sulators; each of the said frame-forming strips
having a slot near each free end thereof and hav-

-ing a finger projecting from the tip of each st,rip

end, the fingers at opposite ehds of each strip
extending substantially at right angles from the
face of the adjacent face of the strip and respec-
tively inward and outward of the frame, and the
two fingers on each strip extending respectively
through the said slots in the end portion of the
other strip. .

9. An electric heating unit as: per ‘claim 8, in
which the free end portion of one of the inwardly

extending fingers is clinched against a part of the

strip. having the slot through whxch that finger
extends.

10. An electric heating unit as per cleim 8, in
which each strip also has at least one spacer
finger formed from thez strip and extending out-

" wardly of the frame, the said spacer fingers being

distributed peripherally of the frame and of such
lengths as to dispose their tips substantiaily witn-

In an imaginary contour conforming in shape to,
“but larger in dimensions ‘than the periphery of
- the frame.

11. An electric heating unit as per claim 8, in

" which each strip also has at least one spacer

finger formed from the strip and extendmg out-

‘peripherally of the frame and each presenting a -
hook portion within the frame; two terminals-
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wardly of the frame, the said spacer fingers being

distributed peripherally of the frame and of such
lengths that the tips of these spacer fingers and
the tips of the first named outwardly projecting
fingers are all'in an imaginary contour conform-
ing in shape to, but larger in d1menslons, than the
periphery of the frame, =

12, An electric heating unit as per claim 8, in

which each strip also has af least one spacer finger -

formed from the strip and extending outwardly
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of the frame, the said spacer fingers being dis- -

tributed peripherally of the frame and the tips

of these spacer fingers as well as the tips of the

first recited outwardly extending fingers lie in a ;

contour conforming in shape to, but larger in
dimensions, than the periphery of the frame; the
said strips being formed of sufficiently thin and
resilient metal so that the frame can be manually
flexed to dispose all of the said finger tips in a
contour smaller than the aforesaid one.

: JAMES J. GOUGH.
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