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UNITED STATES PATENT OFFICE 

This invention relates to improvements in air 
circulating devices and more particularly to such 
a device Comprising a combination of an air heat 
ing medium and an air disturbing medium. 
Preferably, the air heating and air circulating 
mediums of the device of this invention are 
electrically operated, the heating medium em 
bodying the general principles of electric heaters 
of the radiant or reflector type, and the air dis 
turbing medium embodying the general principles 
Of motor driven electric fans. 
The principal object of this invention is to pro 

vide an efficient and inexpensive air circulating 
device. 
Another object is to provide in an air circulat 

ing device a novel combination of air heating and 
air disturbing means operable in unison or sepa 
rately, as desired. 
A further object is to provide means for com 

bining the elements of such an air circulating 
device to efficiently permit the operation of one 
Without interference by the other and their effi 
cient operation in unison. 
To these and other ends, the invention con 

SistS in the novel features and combinations of 
parts to be hereinafter described and claimed. 

In the accompanying drawings: 
Fig. 1 is a vertical Section through the parts 

constituting an air circulating device embodying 
the features of this invention, certain parts not 
being sectioned for the sake of clearness; 

Fig. 2 is a front view of the device, the support 
ing base and heating element guard being omitted 
for the Sake of clearneSS; 

Fig. 3 is an enlarged section through the front 
bearing for the fan shaft; 

Fig. 4 is an enlarged Section through the heat 
ing element connecting means and the fan shaft 
coupling; 

Fig. 5 is a section on line 5-5 of Fig. 1, and 
Fig. 6 is a real view of the combined motor 

and reflector Supporting bracket of this device. 
The heating means of the device illustrated 

comprises a concave reflector 10, formed of sheet 
metal and provided with an outwardly directed 
shoulder 11 extending about its peripheral edge 
and disposed Substantially perpendicular to the 
axis of the reflector, and a heating element 12 
formed by Winding a coil or length of resistance 
wire 13 about a generally tubular member 14 of 
insulating material. The tubular member 14 is 
Secured to the back of the reflector 10, within 
its concave portion and extends outwardly along 
the axis thereof. A heating element guard 
formed of a plurality of radially converging wires 

15, Secured at their inner ends to a ring 16 and 
at their Outer ends to a ring 17, is provided and 
disposed in front of the reflector With the ring 17 
Seated upon the shoulder 11. The material of the 
reflector at the periphery of the shoulder 11 is 
bent forwardly and downwardly over the ring 17 
to retain it in place. 
The tubular member 14 at its end adjacent 

the reflector iO is provided. With an annular rib 
i8 of larger diameter than the body portion 
thereof, whereby oppositely directed shoulders 19 
and 20 are formed on each Side of rib 8. A disk 
like plate 21 is provided and is formed to fit over 
rib 18, engage shoulder 19 and rest upon the back 
of the reflector 10 to which it is secured by bolts 
22. The shoulder 20 of the rib 18 seats against 
a flange 23, formed upon the peripheral edge of 
a generally cup-shaped member 24, and bolts 25 
passing through the flange 23 and reflector 10 
Secure the member 24 in place. A suitable open 
ing is provided in the back of the reflector 10, to 
permit member 24 to protrude rearwardly there 
from. 
The bolts 22 and 25 extend through and be 

yond the back of reflector 10 and through a 
plate portion 26 of a Supporting bracket. Suitable 
nutS 27, acting in cooperation. With bolts 22, when 
tightened, draw the plate 21 into clamping rela 
tion with rib 18 and force it against flange 23 
of nember 24, and the latter against the back of 
reflector 10, securing the reflector to plate por 
tion 26. Suitable nutS 28, acting in cooperation 
With bolts 25, When tightened, draw the flange 23 
against the back of reflector 10, and secure the 
reflector to plate portion 26. 
An electric motor 29 is provided and is mount 

ed upon a flat bracket portion 30 integral with 
and disposed at right angles to plate portion 26. 
The motor 29 is Secured to portion 30 of the 
bracket by Suitable Screws and is disposed there 
on with the axis of its armature substantially in 
alignment with the axis of the reflector 10 and 
tubular member 14. Bracket arms 31 and 32 
laterally Spaced apart to Straddle a post 33, pro 
Vided on a base 34, are provided and extend 
downwardly and forwardly from the rear portion 
of motor Supporting member 30. Extending be 
yond post 33 the arms 31 and 32 engage the 
reflector and are Secured thereto by Screws 36. 
The arms 31 and 32 are pivotally secured to post 
33 by a bolt 35, the axis of which is at right angles 
to the axis of the reflector 10. The pivotal joint 
between arms 31 and 32 and post 33 is disposed 
below the axis of the reflector 10 and interme 
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diate the motor 29 and the reflector on a line 
perpendicular to the axis of the refiector. 
SWitches are provided for Connecting the mo 

tor 29 and the heating element 12 to a source 
of electrical energy. These SWitches are mount 
ed. Within base 34 and respective operating finger's 
37 and 38 extend out Wardly therefrom. Con 
ductor leads 39 and 40 electrically connect the 
SWitches with the motor 29 and heating element 
12, and a conductor lead 4 i electrically connectS 
the Switches to a source of electrical energy. 
Proper manipulation of switch operating finger 
37 operates the proper switch to electrically con 
nect the motor 29 to the Source of power, and 
proper manipulation of SWitch operating finger 
38 operates the proper switch to electrically con 
nect the heating element 12 With the Source of 
pOWer. 
An opening is provided in the back of mem 

ber 24 to permit the motor armature Shaft 42 
to pass therethrough into member 24. A fan 
shaft 43 extends through the tubular member 14 
and into member 24. Shafts 42 and 43 are in 
alignment and the respective ends thereof that 
are disposed in member 24 are axially Spaced 
apart. A coil spring 44 is disposed about the 
spaced apart ends of shafts 42 and 43, One end 
of spring 44 being secured to shaft 42, and the 
other to shaft 43. 
A two bladed fan 45 is Secured to shaft 43 in 

front of the outer end of tubular member 14. 
Shaft 43 extends beyond fan 45 and is journaled 
in a bearing 46, which is Secured in a bearing 
holder 47. The bearing holder 47 is Supported 
by bars 48 which are each Secured at One end 
thereof to shoulder 11 of the reflector 10 by ScreWS 
49, and at the other end to the bearing holder 47. 
The bearing 46 is Substantially Spherical and 
seats in a semi-spherical receSS 50 in holder 47, 
being retained therein by a bearing plate 51. 
The fan 45 when rotated forces air axially 

from the concave reflector 10 and being of a 
diameter less than the dia.ineter of the reflector 
creates a flow of air into the reflector around 
the peripheral edgethereof. The airflowing into 
the reflector at its periphery travels along the 
heated interior surface thereof and is then urged 
outWardly over the heating element 12 before 
being forced outwardly by the fan. It has been 
found to be preferable to make the diameter of 
the fan 45 not more than Substantially two 
thirds the diameter of the reflector at shoulder 
11 formed about its periphery. 
The air circulating device of this invention may 

be used as an electric heater, an electric fan, or 
as a combination heater and fan. When used 
as an electric heater, the Switch operated by 
finger, 38 is closed whereby the coil resistance 
wire 13 becomeshot and the radiating heat there 
from is reflected outwardly by the reflector 10. 
By closing the switch operated by finger 37, the 
motor 29 is energized and rotates fan 45 to Create 
a flow of air outWardly therefron. When both 
Switches are closed, heated air is drawn out of 
the reflector 10 by fan 45, and as more air im 
mediately takes its place and is heated by coils 
13, a constant flow of Warm air at uniform tem 
perature is provided and circulated into the at 
mosphere about the device. 
The provision of the Spring connection 44 be 

tween the spaced apart opposing ends of Shafts 
42 and 43, permits axial expansion of Shaft 43 
due to the heating action of the heating element, 
and prevents interference thereof with the oper 
ation of motor 29. The Spring connection 44 also 
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Compensates for any irregularities in the align 
ment of these shafts being, in effect, a flexible 
Coupling. In combination with the spring con 
nection 44 the Substantially spherical bearing 46 
that has rotative movement in its seat 50, also 
compensates for slight misalignment of the shafts 
42 and 43 whereby the tendency of the device to 
Vibrate is reduced to a minimum and substantial 
ly noiseless operation is insured. 
The disposition of the pivotal joint between 

the arms 31 and 32 and the post 33 intermediate 
the reflector 10 and motor 29 On a line perpen 
dicular to the axis of the reflector and of the 
motor Shaft 42, provides a condition wherein the 
parts on One side of the pivotal joint Substantial 
ly balance those on the other. Such an arrange 
ment steadies the device and obviates any tend 
ency for it to tip over. The arrangement of 
the bolt wherein its axis is directed transversely 
of and at right angles to the axis of the reflector 
or of the motor shaft, permits tilting the device 
in a vertical plane to the desired angle. 
While We have shown and described a pre 

ferred embodiment of our invention, it will be un 
derstood that it is not to be limited to the details 
shown but is capable of modification and varia 
tion. Within the spirit of the invention and the 
Scope of the appended claim.S. 
What We claim is: 
1. In an air circulating device, a base, a bracket 

pivoted to said base, a coincave reflector Supported 
by said bracket, a motor, Said motor being Sup 
ported on said bracket in back of said reflector, a 
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irotata.bie shaft in said motor structure, Said ro- . 
tatable shaft being in alignment With the axis 
of said reflector, a tubular heating element 
mounted Within said reflector with its axis in 
alignment with the axis of said reflector, a shaft 
bearing Supported by said reflector in front of 
said heating element, a shaft journaled in Said 
bearing and extending rear Wardly toward said 
motor through said tubular element and Said re 
flector, said shaft being substantially in align 
ment With the axis of Said reflector, a fan on said 
last named shaft between said bearing and Said 
heating element, and means to flexibly connect 
said shafts. 

2. Jin a device Such as described, a concave ite 
flector, a hollow heating element Supported with 
in Said reflector and extending outwardly from 
the back thereof in alignment with the axis of 
said reflector, a shaft bearing supported by the 
front of Said reflector, a shaft journaled in said 
bearing and extending rearwardly therefrom 
through said hollow heating element toward and 
through the back of Said reflector, said shaft be 
ing Substantially in alignment with the axis of 
said reflector, an air disturbing element on said 
shaft between Said heating element and said 
bearing, and means to rotate said shaft. 

3. In a device Such as described, a concave re 
flector, a hollow heating element Supported. With 
in said reflector and extending outwardly from 
the back thereof in alignment with the axis of 
said reflector, a shaft bearing supported by the 
front of said reflector, a shaft journaled in said 
bearing and extending rearwardly therefrom 
through said hollow heating element toward and 
through the back of Said reflector, said shaft be 
ing substantially in alignment with the axis of 
said reflector, an air disturbing element on said 
shaft, and means to rotate Said Shaft disposed 
back of said reflector, and including a rotatable 
shaft in alignment With the axis of Said reflector. 

4. In a device Such as described, a concave re 
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flector, a hollow heating element Supported with 
in said reflector and extending outwardly from 
the back thereof in alignment With the axis of 
said reflector, a shaft bearing supported by the 
front of said reflector, a shaft journaled in said 
bearing and extending rearwardly therefrom 
through said hollow heating element toward and 
through the back of said reflector, said shaft 
being substantially in alignment with the axis of 
said refector, an air disturbing element. On Said 
shaft, and a motor having a rotatable shaft, said 
motor being mounted in back of said reflector 
With the shaft thereof extending toward and in 
alignment with said first mentioned shaft and 
drivingly connected thereto. 

5. In a device such as described, a concave re 
flector, a hollow heating element Supported with 
in said reflector and extending outwardly from 
the back thereof in alignment with the axis of 
said reflector, a shaft bearing Supported by the 
front of said reflector, a shaft journaled in said 
bearing and extending rearwardly therefrom 
through said hollow heating element toward and 
through the back of said reflector, said shaft 
being substantially in alignment with the axis 
of said reflector, an air disturbing element on Said 
shaft between said heating element and Said 
bearing, and a motor having a rotatable shaft, 
said motor being mounted in back of said re 
flector with the shaft thereof extending toward 

and means to drivingly connect said shafts to 
gether comprising a resilient member connected 
to and extending between said shafts. 

6. In a device such as described, a concave 
reflector, a hollow heating element supported 
within said reflector and extending outwardly 
from the back thereof in alignment with the axis 
of said reflector, a shaft bearing Supported by 
the front of said reflector, a shaft journaled in 
said bearing and extending rearwardly therefron 
through said hollow heating element toward and 
through the back of said reflector, said shaft be 
ing substantially in alignment with the axis of 
said reflector, an air disturbing element on Said 
shaft between said heating element and Said 
bearing, a motor having a rotatable shaft, said 
motor being mounted in back of said reflector 
with the shaft thereof extending toward and in 
alignment with said first mentioned shaft, the 
opposing ends of said shafts being Spaced apart, 
and an axially expansible member Secured to 
each shaft to drivingly connect the Same. 

7. In an air circulating device, a concave re 
flector, a hollow heating element mounted Within 
said reflector with its axis in alignment with 
the axis thereof, a shaft extending axially 
through said hollow heating element and Said 
reflector and beyond the back of the latter, a 
shaft, rotating means having a shaft extending 
toward and substantially in alignment with Said 
first mentioned shaft, axially expansible means 
connecting the opposing ends of Said shafts, and 
an air disturbing element mounted on Said first 

s mentioned shaft in front of Said heating element. 
8. In a device such as described, a concave re 

flector, an electric motor mounted in back of Said 
reflector and having an armature shaft extending 
therefrom toward said reflector and substantially 
in aiignment with the axis thereof, an air dis 
turbing element disposed adjacent the front of 
said reflector, said element having a shaft ex 
tending toward and through the back of said 
reflector and being Substantially in alignment 
with said armature shaft, and resilient means 

3 
between and connected to each shaft to drivingly 
connect them together. 

9. In a device such as described, a concave 
reflector, an electric motor mounted in back of 
Said reflector and having an armature shaft ex 
tending therefrom toward said reflector and Sub 
stantially in alignment with the axis thereof, a 
heating element including a tubular member Se 
cured to the back of said reflector and extending 
outwardly toward the front thereof With its axis 
substantially in alignment with the axis of Said 
reflector, an air disturbing element dispOSed ad 
jacent the front of said reflector, said ele 
ment having a shaft extending axially through 
said tubular member toward and through 
the back of Said reflector Substantially in 
alignment with said armature shaft, and resilient 
means between and connected to each Shaft to 
drivingly connect them together. 

10. In a device Such as described, a concave 
reflector, an electric motor mounted in back of 
said reflector and having an armature Shaft ex 
tending therefrom toward said reflector and Sub 
stantially in alignment with the axis thereof, 
a heating element including a tubular member 
Secured to the back of Said reflectol and extending 
outwardly toward the front thereof with its axis 
Substantially in alignment. With the axis of Said 
reflector, an air disturbing element disposed adja 
cent the front of said reflector, said element hav 
ing a shaft extending axially through said tubular 
member toward and through the back of Said 
reflector substantially in alignment. With Said 
armature shaft, the opposing ends of Said shafts 
being axially spaced apart, and means to driv 
ingly connect said shafts while permitting relative 
axial movement therebetween. 

11. In a device Such as described, a concave 
reflector, an electric motor mounted in back of 
said reflector and having an armature shaft ex 
tending therefrom toward said reflector and Sub 
stantially in alignment with the axis thereof, a 
heating element including a tubular member Se 
cured to the back of said reflector and extending 
outwardly toward the front therec? With its axis 
substantially in alignment With the axis of Said 
reflector, an air disturbing element disposed ad 
jacent the front of said reflector, said element 
having a shaft extending axially through said 
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tubular member toward and through the back 125 
of said reflector substantially in alignment with 
said armature shaft, the opposing ends of Said 
shafts being axially spaced apart, a coiled Spring 
embracing the opposed ends of Said shafts and 
extending between the game, one end of said 130 
spring being secured to one shaft and the other 
end thereof to the other Shaft. 

12. In a device Such as described, a concave 
reflector, an electric motor mounted in back of 
said reflector and having an armature shaft ex- 135 
tending therefrom toward said reflector and sub 
stantially in alignment with the axis thereof, a 
heating element including a tubular member se 
cured to the back of said reflector and extending 
outwardly toward the front thereof with its axis 
substantially in alignment With the axis of said 
reflector, an air disturbing element disposed ad 
jacent the front of said reflector, said element 
having a shaft extending axially through said 
tubular member toward and through the back 
of said reflector substantially in alignment with 
said armature shaft, said element shaft extend 
ing forwardly beyond said element, a bearing for 
supporting the outer end of said element shaft 
and through which said shaft is axially slidable, 150 
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the opposing ends of said shafts being axially 
spaced apart, and means to drivingly connect 
said shafts while permitting relatively axial move 
ment therebetween. 

13. In a device Such as described, a base, a 
motor having a shaft, a stationary concave re 
flector, a heating element within and Secured to 
said reflector, the axes of said motor shaft and 
said refector being substantially in alignment, 
and a bracket upon which said reflector and 
motor are mounted, a pivotal joint between Said 
bracket and said base, the axis of said pivotal 
joint extending transversely of and Substantially 
at right angles to the axis of said reflector, and 
being disposed substantially intermediate Said 
motor and said reflector adjacent the lower ex 
tremity of the latter. 

14. In a device Such as described, a base, a 
motor having a shaft, a stationary concave refiec 
tor, a heating element within and Secured to said 
reflector, the axes of said notor Shaft and Said 
reflector being substantially in align:ment, and a 
bracket secured to said reflector and upon which 
said motor is mounted, a pivotal joint betWeen 
said bracket and said base, said pivotal joint 
being disposed below the axis of Said reflector on 
a line drawn perpendicularly to the axis of Said 
motor shaft and substantially in alignment With 
the rear Surface of Said reflector. 

15. In an air circulating device, a Stationary 
concave reflector, a heating element moulted 
upon the concave side of the reflector, a fain 
mounted for rotation in front of the concave Side 
of the reflector forwardly beyond the heating 
element, said fan being of a diariaeter Substan 
tially two-thirds the diameter of Said reflector, 
a motor secured to the convex side of the reflec 
tor, and a driving connection between the notO. 
arnature and the fan. 

16. In an air circulating device, a stationary 
concave reflector, a heating element mounted 
upon the concave side of the reflector, a fan 
mounted for rotation in front of the concave Side 
of the reflector forwardly beyond the heating ele 
ment, said fan being of a diameter Substantially 
two-thirds the diameter of said reflector, a motOi 
secured to the convex side of the reflector, and 
a driving connection between the motor airmature 
and the fan, said driving connection extending 
axially through the concave reflector and the 
ineating element mounted thereon. 

17. In a device Such as described, a, base, a no 
toi having a shaft, a stationary concave ireflector, 
a heating element Secured to said reflector, the 
axes of said motor shaft and Said reflector being 
substantially in alignment, and a bracket Secured 
upon the rear surface of said reflector and ex 
tending rearwardly therefrom to Support Said no 
tor and then extending forwardly and downward 
ly into engagement with said base, said bracket 
being pivoted to said base at its point of engage 
ment thereWith. - 

18. In an air circulating device, a stationary 
Substantially concave reflector, a cylindrical heat 
ling element disposed within said reflector and 
extending forwardly from the concave face there 
of With its axis Substantially in alignment With 
the axis of said reflector, a rotary air disturbing 
element disposed in front of Said heating element 
with its axis in alignment With the axis of Said 
reflector, said rotary air disturbing element being 
of a diameter not more than Substantially two 
thirds the diameter of Said reflector, and means 
to rotate said air disturbing element. 
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19. In an air circulating device, a stationary 

substantially concave reflector, a heating element 
Secured to said reflector, a rotatable shaft, an air 
disturbing element on Said shaft, and neans to 
support said shaft with said air disturbing ele 
ment in front of Said heating element, Said means 
being Secured to and adjacent the for Ward edge 
of said reflector, and means to rotate Said shaft. 

20. In an air circulating device, a Substantially 
concave ireflector, a heating unit disposed Within 
the concave face of Said reflector, a rotary air 
disturbing element in front of Said heating unit, 
and means to rotate Said air disturbing element 
including aligned shafts connected by axially ex 
pansible means. 

21. In an air circulating device, a substantially 
concave reflector, a heating unit disposed within 
the concave face of Said reflector, a rotary air dis 
turbing element in front of Said heating unit, and 
means to rotate said air disturbing element in 
cluding a shaft and bearings for Said Shaft, One 
of said baalings being disposed in front of Said 
air disturbing elelinent and the other in back of 
the convex face of Said reflector. 

22. In an aii circulating device, a substantially 
concave reflector, a heating unit disposed within 
the concave face of Said reflector, a rotary air 
disturbing element in front of Said heating unit, 
and meains to rotate Said air disturbing element 
including aligned shaftS connected by axially ex 
pansible means, bearings for Said shafts, one of 
Said bearings being disposed in front of Said air 
disturbing element, and the other in back of the 
convex face of said reflector, said axially expan 
Sibie means being disposed between said bearings. 

23. In an air circulating device, a Substantially 
concave reflector having an opening therein sub 
stantially in alignment With the axis thereof, a 
heating element disposed in the aforesaid open 
ing and extending forwardly from the concave 
face of Said reflector, a shaft extending through 
Said parts, a motor drivingly connected to said 
shaft, a notor Supporting bracket having a part 
Surrounding the aforesaid opening in said reflec 
tOr, and common means to Secure Said bracket 
and Said heating element to said reflector. 

24. In an air circulating device, a substantially 
concave reflector having an opening therein sub 
Stantially in alignment With the axis thereof, a 
heating elelinent disposed in the aforesaid opening 
and extending for Wardly from the concave face 
of said reflector, a cap-like member extending 
real Wardly from Said reflector and disposed over 
the end of Said heating element exposed through 
the aforesaid opening in Said reflector, a shaft 
extending through Said parts, a motor drivingly 
connected to Said Shaft, a motor supporting 
bracket having a part Surrounding the aforesaid 
Opening in Said reflector, and common means to 
Secure Said bracket, Said cap and said heating 
element to said reflector. 

25. In an air circulating device, a substantially 
concave reflector, a heating unit disposed within 
the concave face of Said reflector, a fan disposed 
in front of said heating unit, the diameter of said 
fan being not more than Substantially two-thirds 
the diameter of Said reflector, and means to ro 
tate Said fan to draw air into said reflector about 
its periphery and to force air out of said reflector. 

ALFRED C. GILBERT. 
ARTHUR A. ARNOLD. 
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