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This invention relates to space heaters andin particu 
lar it relates to an improved housing construction for 
the heat exchanger of Such heaters. 
A space heater normally comprises a heat exchanger 

formed generally of cast iron a means for heating the 
heat exchanger and a housing of some form which sur 
rounds the heat exchanger so asto prevent individual 
contact with the heated Surface of the heat exchanger, 
and to enhance the appearance of the heater. The hous 
ingusually includes a rigid metal frame which surrounds 
the heat exchanger and provides support therefor and a 
series ofpanels bolted or otherwise rigidly fastened to the 
frame The panels are generally coated with a porcelain 
rather than paint since porcelain is more capable of 
withstanding the heatgenerated within the housing. 

Space heaters generally weigh Several hundred pounds, 
due principally to the weight of the heat exchanger and 
to the factthatitis generally of an all-metal construction, 
Despite this fact the heaters are normally shipped to 
dealers in an aSSembled form in a heavy carton or the 
like This practice makes it unnecesary for the dealer 
to unpack the heater priorto delivery to a particular cus 
tomer with Sales of such heaters generally being made 
from demonstration models in the dealer's place of busi 
I SSS. 

It has been found thatin the shipment of space heat 
ersin the assembled form stresses and particularly twist 
ing stresses are Set up in the housing Due to the fact 
that the panels are rigidly attached to the housing frame, 
these stresses are transferred directly to the panels and 
frequently are Sufficiently severe so asto cause the porce 
lain coatingto chip. 
The principal object of the present invention is to pro 

vide a Space heater housing construction which has Sufi 
ciently flexibility therein to enable the housing to ab 
Sorb stresses which have heretofore caused damage to 
housings. Another object of the invention isto provide 
a housing construction for Space heaters in which panels 
are secured to a housing frame in a manner which will 
permit limited movement therebetween but in which 
suficiently rigidity is maintained to prevent rattling A 
further object of the invention isto provide a housing in 
which panels are fixedly secured to a housing frame and 
yet easily removable therefrom. 

Other objects and advantages of thisinvention will be 
come apparent with reference to the following descrip 
tionandaccompanyingdrawings. 

Inthe drawings: 
FIGURE 1 is a perspective view of a space heaterin 

corporatingthe presentinvention; 
FIGURE 2is a fragmentary sectionalview taken along 

1ine2?2 of FIGURE1; 
FIGURE3 is a fragmentary Sectional viewtaken along 

Hine3-3 of FIGURE 1: 
FIGURE4is a partiaily broken away top view of the 

heatershownin FIGURE1; 
FIGURE5 is a partialiy broken away fragmentary sec 

tionalviewtakenalongline 5-5 of FIGURE4; 
?IGURE6is a fragmentary sectionalview taken along 

1ines6?é of FIGURE4; 
FIGURE 7is a partially broken away fragmentary Sec 

tionalviewtakenalongline7?7 of FIGURE5; 
FIGURE 8 is an exploded view of the heater shown in 

FIGURE1;and 
FIGURE 9is a perspective view of a biasing means in 
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2 
serted between adjacent panels of a housing in accord 
ancewiththe presentinvention. 

Verygenerally a housingin accordance with the pres 
entinvention comprises a rigid frame11to whichis rigid 
1y Secured a rear plate 13, and to which are flexibly se 
cured forward and end panels I5 by fastening means 17 
which permits removal of the panels by lateral displace 
ment thereof relative to the frame and alows for Suffi 
cientflexibility so thatstressessetup in the frame 11 will 
not resultin damage to the panels. Means 19 are fur 
ther provided tourge the paneis away from the frame to 
prevent contact between the frame and the panels and the 
noisesincidentthereto. 

Referring now to the drawings the frame Il Seen moSt 
clearly in FIGURE 8?is of a generally elongated rec 
tangularconstruction and includes a pair of opposingend 
walis21 and23?a base 25, and atop wall 27 The walls 
and base are rigidly interconnected and define a Space 
somewhat larger than that occupied by the heat ex 
changer (not shown) whichis disposed within the hous 
Ing. 
Each of the end walls 2i and 23 comprises a general 

1y rectangular plate 29 having an inwardly turned flange 
3? disposed along the forwardmost of each of its side 
edges and a similar flange 32 disposed along the rear 
ward side edge Both flanges are generally normal to 
the plane of the plates The plate 29 is generally rec 
tangular butis tapered slightly atits lower end for rea 
sonswhichwillbecome apparentshortly. 
The plate 29 and flanges 31 of each end wall are 

adapted to have secured thereto one ofthe panels15 In 
this regard both the plate and flanges are provided with 
plurality of horizontally disposed keyholeslots33to facil 
itate the attachment of these panels in a manner which 
will be describedin detail shortly The slots 33 are of 
standard form having agenerally circular opening34 and 
an elongated opening 36 extending from the opening 34 
toward the leftwhenfacingthe outerSurface ofthe flange 
or plate Apair of biasing elements35 is provided in 
each ofthe plates29 and constitute part ofthe means 19 
whichurges the end panels away from the frame 11. 
The means 19 will also be described in further detail 
lereinafter. 
The endwalls27areinterconnected at their lowerends 

by the base 25 which comprises a forward plate 37 a 
rearward plate39, and a pair of opposingend base plates 
41. The plates are secured to one another at their ends 
soasto formarectangular loop and one ofthe end walls 
21and23aresuitablyfastened to theinnersurface ofeach 
of the end base plates 41? 
The top wall27 of the frame H1 serves also as the top 

wall of the housing and includes a plurality of ribs Or 
vanes 43which facilitate dissipation of the heatgenerated 
within the housing and which also contribute to the 
sturdiness of this wall The top wall 27 overhangs the 
forwardflanges31 ofthe end walls 2i and 23 ashort dis 
tance to forma protective ledge (FIGS 1 and 8) for the 
upper edge of the panel15 which serves as the forward 
panel of the housing. 

In orderto strengthen the frame 11 and cause it to be 
more rigid the rear plate 13is fixedly Secured to the rear 
ward flanges 32 of the end walls 2i and 23. The rear 
plate 13isgenerally shell-shaped having an inner portion 
45 which projects outwardly somewhatto accommodate 
various of the interior components of the heater for eX 
ample, the fan motor and fuel conduits (not shown)?A 
fange 47 encircles the perimeter of the inner portion 45 
andis suitably fastened to the rearward flanges32 of the 
end walls 2 and 23 by fasteners(notshown). 
The panels 15 areflexibly secured to the frame 11 by 

the fastening means 17?Soon to be described. There is 
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provided generally a lower forward panel 51 an upper 
forward pane153?and1eft andrightend panels 55 and 57? 
corresponding to their positions when facing the forward 
wall of the housing The lower and upper forward panels 
51 and53 extend thewidth oftheframe 11 and have their 
ends fush with the outer surfaces of the plates 29 of the 
endwalls 21 and23. The forward panels are relatively 
narrowin height and when in position on the frame 11? 
define an area between themin which is disposed a cen 
tral panel 59 referred to in more detail shortly. 

It will be notedin FIGURE 1 thatthe lower forward 
panel 51 overhangs sonewhat the forward tapered por 
tion oftheendwalls21 and23,thereby providing agap 51 
through which airmay pass orbe forced by means of a 
fan (not Shown)? this arrangement thereby providing a 
flow of heated airadjacent the floor of the room. 
The end panels S5and 57.are rectangularin shape and 

extend from the upper edge of the end base plates 4I to 
the lower edge of the top wal127. The end panels are 
wider than the end walls 21 and 23 and although flush 
with the rear flanges 32 of the walls extend forwardly 
past the side edges of the forward panels and are flush 
along their forward edges with the forward Surface of 
the forward panels 51 and 53. Hence the end panels, 
when in position prevent extensive lateral movement of 
the forward panels incident to their removal and thus 
maintain themin place However?Suficient lateral move 
mentis permitted to provide for some flexibility incident 
to stresses setupin the housing. - - - 
Each of the panels 15 includes an outer plate 63? an 

edge wall 65 and an inwardly directed fiange 67 which 
is generally parallel to the outer plate 53 and separated 
therefrom by the width of the edge wall @5. The outer 
plates 63-are shown as being generally continuous but 
may include for various reasons windows openings or 
grill Work of some kind. 
An insulating material 69?such as fibre glass?is dis 

posed between the flange 67 and the outer plate 53 and 
maintains the panel in a somewhat cooler condition So 
thatit will not be a hazard Shouldit be accidentally con 
tacted by anindividual The innerside ofthe insulating 
materiali.e.? the side adjacent the frame is preferably 
provided with a foil orsimilarrefecting material 71 to 
furtheradd to theinsulating properties ofthe materia1.65. 
As previously mentioned the outer Surface of each of 
the panels is coated with a porcelain which provides an 
attractive appearance to the housing and yet is durable 
enough towithstand the heatto which the housingis sub 
jected. - 

Each ofthe fianges 67 ofthe panels15 is provided with 
four outwardly projecting fasteners 73 which cooperate 
with the keyholeslots33 to form the fastening means 17. 
The fasteners 73 comprise a head portion 75 a neck por 
tion 77 a shoulder 79, and a threaded shank 81 which 
cooperates with a hexagonal nut 83 and a lock washer85. 
The headportion75issubstantially sphericalinshape and 
includes a slot 87 which facilitates the assembly of the 
fastener ofthe flange 67. - 
The neck 77 extends inwardly from the head 75 and 

is of a length somewhatgreaterthan the thickness of the 
Plates29 and flanges31 of the end walls 21 and 23 so as 

4 
33 by insertion of the head 75 of the fastener in the cir 
cular opening 34 of the slot and movement of the panel 
transversely to the left until the neck 77 abuts the end 
of the elongated opening 35 The panels are removed 
by Sliding movementtowardthe rightfollowed by outward 
movement away from the frame. - 
While the particular construction of the fastening 

means i7 is shown to have a slot 33 provided in the 
frame and a fastener 73 projecting from the panels?it 
should be clearthat the slots33could be providedinthe 
panels and the fasteners 73 attached to.the frame. Also, 
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itis notnecessarythata keyholeslotand spherical headed 
arrangement be uSed anditwould be possible to use for 
example an L-shaped slot and a correspondingly shaped 
fastener which would cooperate with this slot Various 
other fasteners of this general type are known in the 
art and need not be described in detail. 
AS previously raentioned the lower forward pane151 

and the upper forward panel 53 define an area between 
themin whichis disposed the central forward pane159. 
The panel comprises generally a central plate 39 which, 
when in position between the upper and lower panels 
is inset somewhat to provide a more attractive appear 
ance An outwardly inclined flange 91 encircles the 
plate 89 andis connected alongits outer perimeter to an 
edge wall 93 which is generally normal to the plate 89. 
That portion of the rearward edge of the edge wall 93 
which is adjacent the forward flange 31 of the end walls 
21 and 23 of the frame li is ingenerally abutting rela 
tion to the fiange 31 when the central panel 73 is in 
position. 

In order that the central pane159 may be maintained 
in position adjacent the frame l? and intermediate the 
upper and lower forward panels 53 and 5??agencrally 
vertical retaining fiange 95 extends upwardly from the 
rearward edge Of the upper portion of the edge wall 93, 
and a Similar flange 97 extends downwardly from the 
Hower portion of the edge wall so as to extend behind in 
each case the upper panel53 and the lower panel Si re 
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to permit limited outward movement of the panels rela 
tive to the frame 11 The neck is somewhat narrower 
than the headsothatitwillside freelyinto theelongated 
portion36 ofthe keyholeslot33 andmaintain the fastener 65 
withintheslot Theneckissomewhatnarrowerthan the 
opening 36to permit limited vertical movement of the 
panels relative to the frame 11. The shoulder 79 abuts 
the outer surface ofthe panelflange 67 andinsures that 
the neck portion77 will be of agiven fixed length when 
the fasteneris assembled. .The threaded Shank 81 is of 

70 

standard formandsuficiently longto extend through the 
plate and accommodate the hexagonal nut 33 and the 
1ock"washer 85. - 

The fasteners 73 are caused to cooperate with the Slots 75 

spectively The fianges 95 and 97 do not extend the full 
width of the central panel butare disposed intermediate 
the end walls 21 and 23 and are insetforwardly slightly 
So that they will therebyurge the Upper and lower panels 
away from the frame (FIG 6)? and thereby take up 
Some but not all of the slack provided by the fastening 
means 17 The fanges while relatively rigid are yet 
Suficiently flexible to permit limited movement of the 
panels 51 and 53 rearwardlyincident to stresses set up? 
within the housing This arrangement maintains the 
Central panelsin a relatively tight-fitting relation to the 
frame and prevents rattling between the panels and the 
frame. * 

The housingis assembled by initially fasteningin place 
the rear plate 13, and then Securing the lower forward 
pane151 by inserting the heads 75 of the fasteners 73 
in the circular Openings 34 and moving the panel trans 
versely toward the left(FIG 4). The forward central 
TDanel59is then positioned above the lowerforward panel, 
with the retaining flange 97 thereby urging the upper 
edge of the lower forward panel 51 outwardly from the 
frame 11 The upper forward panelis then secured in 
"lace in a manner similar to that of the lower forward 
panel the upper flange 95 of the center orward panel 
thereby urging the lower edge of the upper forward 
panel 53 outwardly from the frame ?1. - - - 
The end panels.55 and 57 are then secured in place 

by inserting the heads in corresponding circular openings 
34 and moving the panels also to the left(FIG.8)?the 
leftedge-of the end panels thereby overlapping the ends 
of the forward panels. Since the forward panels must 
be moved to the right(FIG.4) to be removed the right 
end pane157whichisin overlapping relation to the right 
ends of the forward panels thus prevents their remova 
when it has been Secured in place. - 
-in order that the end panels will not be inadvertently 
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displacedfrom the frame i1?alockingstrip 99is disposed 
in overlapping relation to the rearward edge of the end 
panels and securedin place by a fastener 101 The Strip 
99is preferably formed of agenerally rigid yet somewhat 
flexible material such as fibre board which will prevent 
extensive movement of the end panels 55 and 57 to the 
rightincident to disengagement of the fastening means 
17 and removal of the panels and yet permit limited 
movement incident to stresses set up in the housing. 
Whenthe housingis completely assembled therefore dis 
engagement of al of the panels is prevented. 
Ashasbeen previouslysetforth the fastening means 17 

Permit limited vertical movement of the forward panels 
51 and S3. In order to maintain some rigidity in the 
forward wall and particularly between the upper and 
Iower forward panels 53 and 51 and the central forward 
pane159 a biasing clip 193 is provided which urges 
the upper and lower panels from the central panel The 
clip 163isshown most clearlyin FIGURE 9 andincludes 
a lower plate 105 a pair of engaging arms 197 which 
cooperate with the plate 105 in gripping a flange of the 
I)anels and a centralbiasingfinger109 The outer edges 
of the clip 103 are provided with a plurality of triangular 
teeth 111 whichengage the surface ofthe panels towhich 
the clip is fastened and preventits inadvertent dislo 
cation. 
The clip 103 is disposed adjacent the retaining flange 

95 of the central forward panel and may be fastened 
either to the upper or lower panel or the central panel. 
?Four such clips are provided So that each of the upper 
and lower edges of the central panel 59 will be in con 
tact with two Such clips. The biasing fingers 199 func 
tion tourge the panels away from one another. 
As has beenshown?fianges 95 and 97 are provided on 

the central forward panel59 and besides retaining the 
central forward panel in place?Serve to take up a por 
tion ofthe slack providedin the fastening means 17 To 
provide asimilarefectforthe end panels 55 and 57 the 
means 19 is provided to bias the end panels away from 
the frame and comprise generally a Spring-loaded mem 
ber113 whichis heldin place by a bracket 115 and urged 
through an opening 117 in the frame Hi and into en 
gagement with a detent 119 in the fiange 67 of the end 
panels by a biasingspring121 The bracket 115 is gen 
erally U-shaped and includes a flange 123 projecting out 
wardly from each of the end edges ofits legs whereby 
itis secured to the inner surface of the plates 29 of the 
end walls 21 and 23. The bracket115 houses the Spring 
121?whichis maintainedin place by an ear 125 project 
ing inwardly toward the Spring. 
The spring-loaded member 113 may be Spherical in 

shape butis shown as having an elliptical forward end 
disposed with its major axis generally normal to the 
plane of the opening117and a neck 114 whichfits within 
the coils of the spring121 Such a construction provides 
a more effective engagement between the detent and the 
spring-loaded member Ascanbe seenin FIGURE 8 the 
means 19 is disposed so asto contact the panels 53 and 
55 intermediate their upper and lowerends and thereby 
insuresagenerallyuniformpressureurgingthe panelfrom 
the frame. 
The manner in which the panels are Secured to the 

housingthus provides a flexibilitywhich enables the hous 
ing to withstand considerably more stress thanis poSSible 
with a construction in which the panels are rigidly se 
cured dueto the relatively loosefit of the fastening means 
which secures the panels in place The biasing means 
Provided however insure that the flexibility will not re 
Sultin distracting vibrational noises which would detract 
from the advantages of this construction and also serves 
to absorb the stresses of the frame The above described 
structure further permits convenient and rapid removal 
of the panels Such as for servicing purposes orifitis 
desired toreplace any ofthe panels. 
While a particularembodiment of a space heater hous 
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6 
ingin accordance with the presentinvention has been de 
scribed in some detail?it should be apparent that various 
modifications might be made in the construction without 
departing from the Scope of the presentinvention. 
Various of the features of the invention are Set forth 

in the following clains. 
Whatis claimedis: 
1. A housing to enclose the heat exchanger of a space 

heater which housing comprises a rigid frame the edges 
of which define a Space including that occupied by the 
heat exchanger panel members disposed adjacent said 
frame and means fastening Said panel members to Said 
frame while permitting limited relative movement there 
between in response to Stressesset upin said housing said 
fastening means being disengageable by sliding movement 
of said panel member relative to said frame each of Said 
fastening means comprising a slot and a fasteneradapted 
to engage Said slot one of which slot and fasteneris pro 
vided on Said frame and the other of which is provided 
on Said panel and means biasing said panel members 
away from Said frame. 
2 A housing to enclose the heat exchanger of a space 

heater which housing comprises a rigid frame the edges 
of which define a Space including that occupied by the 
heatexchanger a pair of end panels secured to opposite 
ends of said frame by releasable fastening means and 
disengageable by sliding movement of said panel relative 
to Said frame an upper panel and a lower panel each of 
which is Secured to the forward portion of said frame 
byreleasable fasteningmeans saidupperand lowerpanels 
being Spaced from one another so asto define an opening 
therebetween a central forward panel adapted to occupy 
Said opening each of said releasable fastening means 
comprising a slot and a fastener adapted to engage said 
slot one of which slot and fasteneris provided on said 
frame and the other of whichis provided on said panel, 
said fastener and Said slot being proportioned to permit 
limited movement between said panels and said framein 
response to Stresses Set up in Said housing and means for 
biasing Said central panel from each of said upper and 
lower forward panels. 

3. A housing to enclose the heatexchanger of a space 
heater which housing comprises a rigid frame the edges 
of which define a space including that occupied by the 
heat exchanger a pair of end panels secured to opposite 
ends of Said frame by releasable fastening means dis 
engageable by sliding movement of said panel relative to 
Said frame an upper panel and a lower panel each of 
whichis secured to the forward portion ofsaid frame by 
releasable fastening means said upper and lower panels 
being Spaced from one another so asto define an area 
therebetween and a central forward panel disposed in 
Said defined area in abutting relation to said frame and 
including a flange alongeach ofitsupperand loweredges 
engageable with the rearward surfaces of saidupper and 
lower forward panels and adapted tourge said panels 
away from Said frame each of said releasable fastening 
means comprising a slot and afasteneradapted to engage 
Said Slot one of which slot and fasteneris provided on 
Said frame and the other of which is provided on said 
Panel Said fastenerand slotbeing proportioned to permit 
limited movement between said panels and said framein 
reSpOnSe to StreSSes Set up in said housing and means 
biasing Said central panelfrom each of said upper and 
lower forward panels. 
4?A housingto enclose the heatexchanger ofaspace 

heater which housing comprises arigid frame theedges 
9f which define a space including that occupied by the 
heatexchanger an upperforward panelsecured to a for 
Ward portion of Said frame a lower forward panel se 
c"d to aforward portion ofsaidframe and spacedfrom 
sag Upper forward panelso asto define an area between 
Said panels Said upper and lower forward panels being 
Secured to Said frame by reelasable fastening means dis 
engageable by sliding movement of said panels relative 
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to said frame a central forward panel disposedin said 
defined area betweensaid upper and lower forward panels 
and in abutting relation to said frame said central for 
ward panelincluding a flange along each of its upper 
and loweredges engageable with the rearward Surface of 
Said upper and lower panels respectively and adapted to 
urge said panels away from Said frame means for bias 
ing Said central panel from each of said upper and lower 
forward panels a pair of end panels secured to opposite 
ends of said frame by releasable fastening means and 
disposed on Said frame in overlapping relation to the 
edges of said forward panels so asto prevent extensive 
sliding movement thereof each of said releasable fasten 
ing means comprising a slot and a fastener adapted to 
engage Said slot one of which slot and fasteneris pro 
vided onsaid frame and the other of which is provided 
on Said panel, Said slot and fastener being proportioned 
so as to permit limited movement between said panels 
and said frame in response to stressesset up insaid hous 
ing fastening means for preventing extensive Sliding 
movement of Said end panels and means biasing Said 
end panelsawayfrom said frame, 
5?A housing to enclose the heat exchanger of a space 

heater which housing comprises a rigid frame the edges 
of which define a space including that occupied by the 
heat exchanger panel members disposed adjacent said 
frame and means connecting Said panel members se 
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8 
curely to said frame while permitting limited relative 
movement therebetween in response to stresses set up in 
Said housing Saidinterconnecting means including means 
biasingsaid panels away from said frame. 

6. Aspace heater comprising a heatexchanger a rigid 
frame surrounding said heat exchanger and rigidly con 
nected thereto panel members positioned adjacent sides 
of Said frame means connecting said panel members to 
said frame while permitting limited movement relative 
theretoin response to stresses set up in said space heater, 
Said means comprisingslotand studarrangementin which 
the length of the neck of the stud is greater than the 
thickness of the material defining the slot and the neck 
is narrowerin cross-section than the width ofthe slot and 
means biasing Said panels away from Said frame. 
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