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13 and attached to the radial tabs of terminals 14 and 15

Albert E. Schulz, Fairfield, and George J. Reisch, Shelton,

| Cmm:, assignors to General Electric Company, a corx-
poration of New York -
Filed Mar. 31, 1961, Ser. No. 99,960
-~ 19 Claims. -(CL 338—316)

The invention relates to an electric space heater and
more particularly, it relates to the. design' and mounting
of the resistance heating units within the space heater.

- Itisdesirable that electric space heaters have a. minimum
number of parts and that these parts be inexpensive to
manufacture. In line with this, it is also. desirable that
“the parts can be quickly and easily assembled. Further,
since electric space heaters:are frequently moved, it is
- essential that the heater components, in general, and the
mounting means for the heating units, in particular, be

sufficiently resilient and rugged to withstand minor shocks -

caused by dropping and so forth. This requirement is
also important with respect to handling and shipping.
Accordingly, it is a principal object of the invention to
provide in an electric space heater an improved mounting
arrangement for the resistance heating units such that they
may be easily and rapidly assembled into the heater struc-
ture, . B |
-Another object of the present invention is to provide a
room heater unit mounting assembly having
~number of diiferent parts.
~ Yet another object of the invention is .to provide a re-

a minimum:

5
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(only partially shown in FIG. 1), and substantially iden-
tical ceramic caps 17 and 18 received on each end of the
core. 13. . | | o

FEnd cap 17 fits within an aperture in support wall 1%.
More specifically, a.substantially .cylindrical portion 17’

of end cap 17, which is remote from core 13, fits through
an aperture in support member 11.

_ In so doing, flange
20 of cap 47 abuts against the left hand surface of sup-
port 11. |

~ On the opposite end of core 13, cylindrical portion 21
of end cap 18 extends through an aperture in support mem-
ber 12 causing the inside of cap 18 to abut the left end
of core 13, as best seen in FIG. 3. Cylindrical portion 21
may be described as that portion of the end cap which is
adjacent core 13, as distinguished from the opposite end
of the cap, which may be described as remote from the
core. | o -

“The portions of the end caps 17 and 18, which are
remote from core 13 are formed of three axial projections
as shown for end cap 18 at 23, 24, and 25. These three

- projections form two grooves, therebetween, as shown, in

26

which' a resilient holding means such as spring wires 26
~and 27 can be received. These wires may be attached to

support member 12 at 33, as best seen in FIG. 4. ~ Spring

- wires 26 and 27 form a simple holding means to retain cap

18 on the end of core 13 and to biascore 13 to gether with
cap 17 upwardly so that flange 20 of cap 17 abuts the

- surface of support member 11, It should be noted that

30

~sistance heating unit assembly arrangement which is suf-

ficiently rugged and resilient so that the heating units can

withstand minor drops or shocks without breakage.
‘Briefly stated, the invention relates to an electric space

 heater having first and second spaced support elements

30

with apertures therein, in which an electric resistance heat- .

 ing unit is mounted. The heating unit -support- core. is
provided with a pair of substantially identical end caps,
one cap being received on each of the respective ends of
~ said unit.
 portion which extends through one of the apertures -of
the first support member, and the cap is provided with a
flange which abuts the surface of the first support member

surrounding the aperture. The second end cap also has

‘a portion extending through one of the apertures of the
second support member. A means such as a spring wire
is provided to retain the second end cap on the end of the
core.in a manner to bias the core together with the first
. cap so that the flange of the first cap abuts the surface of

the first support member. o | -

- Further objects, features and the -Latténdan-t-'édﬁzantages

of the inventicn will be apparent with reference to the

following specification and drawings in which:
 FIG. 1 is a cross-sectional view of a portion of the
- heater showing a resistance heating unit mounted in ac-

cordance with the invention on the heater support mem-

bers:

FiG. 2 is an exploded perspective view of one end of
the resistance heating unit of the invention; .
- FIG. 3 shows a cross-sectional view of one end of the
resistance heating unit; R -

The first end cap has a substantially cylindrical

flange 22 of end cap 18 does not abut support member 12

in that when cap 17 is positioned on one end of core 13

and flange 20 of cap 17 engages support member 11, the
Jength of core 13 is such that it prevents flange 22 of cap
18 from contacting support member 12, - Such-design per-
mits wide tolerance in the length of core 13 and also en-

ables spring wires 26 and 27 to insure positive engagement

 between cap’ 18 and core 13. This arrangement keeps

40
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" FIG. 4 shows a front view, partially in section, of an

electric space heater embodying the mvention.

 Referring to the drawings, FIG. 1 shows a
‘heating unit of the type according to the invention which
is used in conjunction with an electric space heater and is
~ shown mounted between a first support member 11 and a
“second support member 12. ‘The heating unit is. com-

posed of a hollow ¢ylindrical ceramic core 13, a terminal

14 positioned within one end of core 13 and a terminal 15
“positioned within the opposite end of core 13, a resistance
“heating ‘element 16 helically wound upon ceramic core

resistance

wires' 26 and 27 under tension and allows for a certain
amount of movement of the resistance unit 1¢ upon expan-

sion and contraction due to heating and cooling and 'in
the event it is subjected to blows or shocks by dropping

or tipping. | |
Tt should be noted that end caps 17 and 18 serve both as

“electrical insulators and as mechanical support means. The

unique design of these end caps, which caps-are substan-
tially identical, can be more fully understood from a
description and examination of FIGS. 2 and 3. )

In FIG. 2, an exploded perspective view -of one end of
the resistance heating unit is shown. ‘As can be seen,
cylindrical core 13-is provided with a longitudinal slot 28
for receiving the radial tab 29 of terminal member 14
as the terminal is ‘inserted within the hollow core 13.-

‘Terminal’ 14 fits loosely within core 13, but 1s restricted

in its movement by virtue of the tab "29 " fitting within

the slot 28. After terminal 14 is installed, the end 31

of heating element 16 is bent into notch 3¢ of tab 29 to
thereby secure element 16 to terminal -14.

~ Terminal 14 is further provided with an axially extend-

ing tongue 32, which may be connected to lead wires.

End cap 18 is provided with an opening or slot within

projection 24 designed to receive tongue 32. This can

be more clearly seen in the cross-sectional view of the
 heating unit 10 shown in FIG. 3. The opposite end cap

17 is also provided with a slot similar to end cap 18 to

65
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“receive the tongue of its associated terminal.

An examination of FIG. 3 also points out the loose

fitting relationship of the cap 18, terminal 14 and core
13. ‘The outer diameter of terminal 14 is slightly smalier
than the inner diameter -of core: 13, ‘thus-allowing for

easy assembly. Likewise, the inner diameter of  the
cylindrical portion 21 of end cap 18 is slightly larger

than the outer diameter of the.core 13. - Further, the
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o depth of .the socket 1n cyllndnual pm tlou 21 is cousrder— .

o " ably less than the Iength of slot 28 in core 13. Conse-
 quently, terminal 14 is free to move axially a certain
~amount as determined by the position of tab 29 with re-

- spect to cylindrical portion 21 and the end of slot 28 in

core 13. The overall locose fitting arrangement of these

© parts permits wide manufaoturmg tolerances and makes

 the assembly less rigid, and thus less susceptible to",'
. breakage.

FIG. 4 shows an electrlc h-ea,ter hzwmﬂ electrw heatmcr

"':-'-'_umtu of the type descrlbed heretofore and mounted in

- the manner described in the pr eceding paragraphs In
- the particular embodiment shown, two resistance heating
~ units ‘are mounted in uccorda;nce with the invention in

o . a spaced vertical relationship. It should be understood,

however, that the embodiment is merely an example and

o “that the number of heating units utilized and the position

- of such units is not restricted to that illustrated.

| - To complete the undemtaudmg of the mve:ntlun the
. .steps of assembly -will be summarized.

Initially, ter-
minals 14 and 15 are r.u*stalled in. each end of the cylin-

.' __dncal ceramic suppurt core 13, and the heating element
16 is wound around the core Ia.ud attached to the radially
- extending tabs of the terminals.

- unit into the heater, end cap 17 is first placed over the
end of core 13 iand then placed within an aperfture in

1In installing the heating

_[Support member 11, End cap 18 is then placed in posi-
. tion by 1nsert1ng cyhnd'rlcal portion 21 of cap 18 mnto

~an aperture in- support member 12, and received on the

end of core 13. Spring wires 26 and 27 are then in-
stalled in the grooves formed between the axial projec-

-~ tions on the end of cap 18 which is remote from core 13.
. The wires -are attached to support member 12 by suitable
. means such as tabs 33.
~ engagement with core 13, and cause it to bias cap 17 and

These wires hold end cap 18 in

- surface of said first support member surrounding the
aperture, the second one of said caps having a portion -
~ extending through the aperture of said second supposrt -

10

“in, a resistance suppurt core, means to muuut sald core o
- between said first and second support mernbers compris- .
ing a pair of substantially identical caps each received

on a respective end of said core, a first one of said caps
having a portion exteudmg through the. vaperture of said
first support member and having a flange abutting the

member, said portion of said second end cap being

smaller than the aperture formed in said second support
member so that said portion of said end cap may be

freely inserted into the aperture formed in said second

- member, said portion being large enough to prevent sub-

15

25

20

stantial transverse movement of said second end cap with

‘respect ‘to said second support member, and means coop-

erating with said second cap for urging said core and sald-
first end cap longltudmally toward said first support so
that the flange of said first end - cap is resrhently held
against the surface of said first member. .

3. In an electric heater havrug first and second spuced'

| substantlally fixed support members with apertures there-

in, 'a resistance support core, means to mount said core

‘between said first and second ‘support members compris-

ing a first end cap recewed on one end of said core and

‘a second end cap received on the other end of said core,
‘said first end cap having a subsbantlally cylindrical por-

- tion extending through the aperture of said first support

I -y

member and having a ﬂange abutting the surface of said

first support member surrounding the aperture, said see-

~ond end cap having a cylindrical portion extending

- said cylindrical portion of said second end cap berng

through the apertures of said second support member,

~smaller than the aperture formed in said second support

- 1ts flange 20 into engagement with support member 11.
- 'The particular embodiment described is merely an ex-

- skilled in the art that various. chauges and modifications
. may be made without departmg from the invention in its
- broader aspect.
- could be utilized for mounting other elements instead of
N Further such units could be
-~ mounted in a variety of electric heaters, and it is not in-

For example, the mounting means shown

tended that the mventmn be hmuted to heraters of the type

A - _--showu in FIG. 4.

‘Therefore, it is inteuded in. rthe Jappeuded c]auus to

: | cover all such changes and modifications as fall Wwithin

the true spirit and scope of thu mVention
- Whatwe claimis;

1. In an -electric [helater hlavmcr ﬁrst and second 'spaced

- i1, a resistance support core, means to mount said core be-
tween said first and second support members comprising

~a first end cap received on one end of said core and a
second end cap received on the other end of said core,

. said first end cap having a portion extending through

- the aperture of said first support member and having a
.+ flange abutting the surface of said first support member
- surrounding the aperture, said second end cap having a
. portion extendmg through the aperture of said second

- support member, said portion of said second end cap

- being smaller. thau the aperture formed in said second
- support member so that said portion of said end cap
. may be freely inserted into the aperture formed in said

- second member, said portion being Jarge encugh to pre-

- vent substanual transverse movement of said second end.
~.cap Wl’nh respect to said second. support member, and
.- means cooperating with. said second cap for urging said
o core and - said first end cap longitudinally toward said
_first support so that the flange of said first end cap is
S resﬂ.reuﬂy held ugalust rthe surfuce of szud first support'

member.

. 2. Inan electrlc heater havmg first tand Secgnd spaced
- 1substautrally ﬁxed suppurt members _wlth_ apertures there-

o _ample of the invention, and it will be obvious to those

“member o that said second portion of said end cap may
be freely inserted in the aperture formed in the second
-member, said cylindrical portion of said second end cap -
being large enough to prevent transverse movement. of

- said second end cap with respect 1o said second support

_40

member, and means cooperating with said second end’

~ cap for resiliently urging the flange of said first end

' "--'substantrally fixed support members with apertures there- .

45 in, a resistance support core, means to mount said core

cap against the surface of said first support member.
4, In an electric heater having first and secoud spaced

| _between said first and second support . members compris-

o _substantlally fixed support members with apertures there- =

. ing a pair of substantially identical caps each received on
@ respective end of said core, a first one of said caps hav-

5d ing a substantlally cylindrical portion extending through

the aperture of said first support member and having a

| ﬂange abufting the surface of said first support member
surrounding the aperture, the second of said caps having

~.a cylindrical portion extending through the aperture of |

ShHE

said second support member, said portion of said second
end cap being smaller than the aperture formed in said

~second support member so that said portion of said end

cap may be freely inserted into the aperture formed in
said second member, said portion being large enough to

~ prevent substautlnal transverse movement of said second

60

' end cap with respect to said second support member, aud_: S
means cooperating with said second end cap for urging -
~said core and said first cap longitudinally toward said

- first support so that the flange of said first end cap is
. resiliently held against the surface of said first member, -

65

3.-In an electric heater having first and second spaced
support members Wlth apertures therein, a resistance sup-

~ port core, means to mount said core between said first
- and second support members comprising a first end cap

70

received on one end of said core and a secoud end cap

- received on the other end of said core, said first end

- cap having a portion extending through the aperture of
~said first support member and a flange abutting the sur- =

- face surrounding the aperture in said first support i

em-

~ ber, said second end cap having a portion extending

% through rthfs.: aperture of sald !secoud support member, sald h
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.'second end cap ;ha,vmg a groove on the end of said cap

opposite from said cap portion extending through said

aperture, and a spring wire attached to said second sup-

port and fitting within said groove to retain said second

end cap on the end of said core in a manner to longitu-

~ dinally bias said core together with said first cap so that

- the flange of said first end cap is resiliently held against
the surface of said first support member.
6. In an electric heater having first and second Epaced

supponrt members with apertures therein, a resistance heat-
“ing unit comprising an insulating support core, iwo ter-

minals, a respective one. of said terminals being posi-
- tioned in a respective end of said core, each of said
terminals provided with a radially extending tab for
connectionto a heating element wound around said core

3,102,249

_suppt}rt members with apertures therein, a Tesistance sup- |

_ port core, means to mount said core between said first and

10

15
- member.

and a tongue axially extending beyond the associated end )

of said core, means to mount said core between said firs

and second support members comprising a first end CH'P'

received on one end of said core and a second end cap
received on the other end of said core, said end caps each
 provided rwmh an openm g which fits over said axially
- eatetndmg rcongue of the respective terminal, said first end
cap having a portion extending through the aperture of
said first support member and ha,vmg a flange abutting
the surface surrounding the aperture in said first support
- member, said second end cap having a portion extending
through the aperture of said second support member, said

20
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second support members comprising a first end cap re-

ceived on one end of said core and a second end. cap

received on the other end of said core, said first end cap
having a portion extending through the aperture of said

first support

rember and a flange abutting the. surface

of said first support member surrounding the aperture,

said second end cap having a portion extending through
the aperture of said second support member, a Spring

- wire having its ends connected to said second support
 member, said second end cap having means for. receiving

sajd spring wire to retain said second end cap on ‘the
end of said core and for resiliently biasing the flange on
said first end cap agamst the surface of said ﬁrst support

9. In an électrlc heater ha,vmg ﬁrst and second smced

“support members with apertures therein, a resistance sup-
port core, means to mount said core between said first and

second support members comprising a first end cap re-

ceived on one end of said core and a second end cap
‘teceived on the other end of said core, said first end cap

having a portion extending through one of the apertures
of said first support member and a flange abutting the |
surface of said first support member surrounding the

~ aperture, said second end cap having a portion extending

second end cap having a groove on the end of said cap -
opposite from said cap portion extending throu g‘l said

aperture in said second support member, and a spring wire

attached to said second support and fitting within said

groove to retain said second end cap on the end of said

510,

core in'a manner to dongitudinally bias said core together

with said first cap so that the flange of said first end cap is
resiliently held agamst the surface of said first support

member.

7. In an electrlc heater ha,vmg first and semnd spaced

_lsupport members with apertures therein, a resistance
 heating unit comprising an insulating support core, two

terminals, a respective one of said terminals being post-

tioned in a respective end of said core, each of said

terminals provided with a radially extending tab for

connection to a heating element wound arcund said core

and provided with a tongue axially extending beyond the
associated end of said core, means to mount said core
between said first and second support members comprising

~ through one of the apertures of said second support mem-

ber, said second end cap having a groove on its end oppo-
site from said cap portion extending through said aper-
ture, and means cooperating with said groove to refain

said second end cap on the end of said core in a manner

to bias said core together with said first cap and the

flange thereof- agamst the surface of said first support
member

10. In an elec:trlc heater havmﬂf ﬁrst and secand spaced.

support members with apertures therein, a resistance sup-
port core, means to mount said core between said first

~ and second support members compnsmg a first end cap

40

received on one end of said core and a second end cap
received on the other end of said core, said first end cap

having a portion extending through one of the apertures
~ of said first support member and a flange abutting the

- surface of said first: support  member surrounding the

a first end cap received on one end of said core and a
second end cap received on the other end of said core,

- said end caps each having an opening which fits over said
axially extending tongue of the respective terminal, said

first end cap having a portion extending through one of
the apertures of said first support member and having a
~flange abutting the surface surrounding the aperture. in

~ said first support member, said second end cap having a
55

~ portion extending through one of the apertures of said
- second support member, and means to retain said second

- cap on the end of said core in a manner to longnudmally |

bias said core together with said first cap so that the flange

50

of said first end cap 1s resiliently held aga,mst the surface

) - of said first support member. |
| 8 In an electric heater havmg ﬁrst and second spaced

60

~ aperture, said second end cap having a portion extending
45

through one of the apertures of said second support mem-
ber, and a spring wire connected at spaced locations to
said second supporrt member to retain said cap on the

end of said core in a manner to bias said core together
‘with said first cap and the flange thereof against the

surface of sa1d first ._,upport member
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