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1. 

My present invention relates generally to 
motors, and has particular reference to a motive 
unit which generates oscillatory movements as 
the result of distortion of a bi-metallic element 
Whose opposite surfaces are subjected to different 
temperatures at Successive intervals of time. Co 
ordinately, my invention relates to oscillating 
devices in which the driving motor is of the char 
acter mentioned. 
A general object of the invention is to improve 

the efficiency, reliability, and versatility of a type 
of motive unit that affords a simplified and un 
usually inexpensive source of relatively minute 
motive power suitable for such uses as the anima 
tion of light-weight advertising displays, amuse 
ment devices, and similar items. The type of 
motor to which the invention relates derives its 
energy from an activator having a temperature 
appreciably different from the ambient tempera 
ture, the temperature differential being utilized 
by means of the distortions of a bi-metallic ele 
ment. This element is of the well-known type 
whose opposite surfaces have different tempera 
ture coefficients of expansion. 
More particularly, motors of this type involve 

a resilient deflectable strip secured in association 
with the activator in such a way that one end of 
the strip is anchored at a point of pivotal support 
while the strip extends in an adjacent relation to 
the activator. The strip includes or is formed of 
a bi-metallic element adapted to distort upon sub 
jection to the two different temperatures which 
are thus afforded. The distortion is effective to 
initiate a swinging movement of the strip away 
from the activator, and it is during this swing 
that the bi-metallic element is afforded an oppor 
tunity to resume its normal shape, so that upon 
the completion of the return swing the activator 
is again effective to distort the bi-metallic element 
and thereby repeat the operation. 
In the preferred embodiment of the present 

invention, the source of temperature differential 
is an ordinary electric lamp of relatively low watt 
age. The heat generated by Such a lamp is quite 
Small but is nevertheless sufficient for the present 
purpose. Where the motor is to be used for the 
animation of advertising displays such as the 
cardboard devices commonly employed on store 
counters and in store windows, the use of an 
electric lamp as the source of temperature differ 
ential is of particular advantage because it can 
be utilized at the same time to illuminate the display. 

It has been found that the heat radiated by 
such a lamp often warms up the Surrounding 
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region to an excessive degree and varies the am 
bient temperature gradient to such an extent 
that the desired cooling-off of the bi-metallic 
element during the outward swing does not occur 
as quickly and reliably as it should, the Smooth 
and efficient operation of the motor being corre 
spondingly impaired. It is a principal object of 
the present invention to overcome this difficulty 
and to provide a novel means for automatically 
Compensating for variations in the ambient tem 
perature. - 

In accordance With my invention, an independ 
ent bi-metallic member is interposed between the 
lamp and the resilient Swinging strip, and is so 
positioned as to establish contact with the Swing 
ing Strip and transmit heat to the latter (by con 
duction) on each return SWing. The bi-metallic 
member also serves as a barrier to the transmis 
sion of radiant heat from the lamp to the space 
in which the movements of the swinging strip 
take place. In addition, the bi-metallic member 
is so constructed as to provide a Substantially 
constant area of contact with the Swinging strip 
under all operating conditions and to move the 
contact area away from the heat source in re 
Sponse to increased temperature thereof to limit 
the return swing of the strip by a corresponding 
amount. 
The bimetallic member is itself of resilient char 

acter and thus serves to afford a resilient abut 
ment for the strip on each return SWing of the 
latter. 
The preferred way of achieving the objects and 

advantages of the invention is illustrated in the 
accompanying drawing, in which: 

Figure 1 is an elevational view of the Working 
parts of an illustrative oscillating device con 
structed in accordance with the present inven 
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tion; 
Figure 2 is a view similar to Figure 1 showing 

the device under the Operating conditions that 
exist after the lamp has become heated; and 

Figure 3 is a view taken at right angles to Fig 
Ure 1. 
In the device shown, 20 represents an ordinary 

electric lamp, having a relatively low Wattage 
such as 60 watts or so, mounted in an ordinary 
lamp socket 2. The socket is provided with 
wires 22 for connection to a source of electric cur 
rent, and may be secured in any suitable fashion, 
as by bolt 23, to a supporting bracket 24 by means 
of which the lamp is mounted in appropriate 
association with a display or other oscillating 
device in connection. With which it is to be used. 
The bracket 24 is provided with a substantially 
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rigid upstanding member or bar 25 which extends 
alongside of and is spaced from the socket 2. 
Secured to the upper end of the bar 25, by bolts 
28 or equivalent mounting expedient, is a resilient 
deflectable strip 30 which extends upwardly in 
adjacent relation to the lamp 28. This strip may 
be constructed in various ways. It includes as a 
part thereof a bi-metallic element so shaped and 
positioned that the heat of the lamp is effective 
to distort it and by Such distortion to initiate a 
Swinging movement of the strip away from the 
lamp. I have chosen to illustrate the strip 33 
aS being constituted almost entirely of a bi-metal, 
its lower end being directly secured to the bar 25. 
The Strip 3 is so positioned that it normally lies 
in close proximity to the lamp 20, and the two 
metals of which the element, is formed are air 
ranged with respect to the lamp so that the heat 
from the lamp will distort the element to initiate 
a Swinging movement away from the larnp. 
For illustrative purposes I have shown an ele 

ment 35, intended to represent part of an ad 
vertising display device, secured to the free end 
of the segment 3, the latter being Secured to 
the upper end of the strip 3 by rivets 32. 
element 35 naay be composed of a blank of card 
board or the like and may have an appropriate 
cardboard loop or recess 36 formed on it by means 
of which it is frictionally supported upon the 
free end of the segment 3. The element 35 
constitutes a 'load’ which is so designed and 
Weighted in relation to the shape and disposi 
tion of the deflectable strip 38 on which it is 
mounted, that an oscillation of Substantial imag 
nitude may be achieved. 
Struction, the parts are intended to Swing back 
and forth within the approximate range indi 
Cated between the dashed line and the dot-aind 
dash position shown in Figuire 2. More spe 
cifically, the center of gravity of the load is so 
located that when the bi-metallic element 3 
is distorted under the influence of the lamp 2 
the center of gravity moves past the dead cen 
ter axis extending vertically through the point 
of pivotal Support. Of course, the display ele 
ment 35 may assume various desired configura 
tions, the center of gravity being properly lo 
cated and adjusted (if necessary) by means of 
WeightS (not shown) secured to the element. 

In a CCordance With my invention, there is in 
terposed between the lamp 23 and the swinging 
Strip 3, an independent elongated bi-metallic 
shield or member 3G which is heat-conductive 
and which is heated by the lamp, yet opaque to 
the radiant energy emanating from the lamp. 
Where the lamp is of the ordinary shape shown, 
provided with a Substantially globular glass fila 
ment enclosure, the shield or member 4 can 
be conveniently formed of a strip of bi-metallic 
material having its lower end secured to the in 
ner face of the bar 25 by the bolts 2-6. The 
member 40 extends upwardly between the lamp 
25 and Strip 30 and has an intermediate por 
tion if in abutment with the lamp. Adjacent 
to its upper end, the strip 40 is sharply bent to 
form a knee 42 projecting toward the element 
38, the free upper end 43 of the member 4G be 
ing slightly spaced from the lamp. 
When the lamp is turned on, it becomes heated 

in Well-known fashion. This heat is trans 
ferred to the bi-metallic shield or member 40, 
and through it to the strip 3G, causing a distor 
tion of the bi-metallic element 30. The parts 
are So designed that the distortion of the ele 
ment 30 is effective to move the center of gravity 
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of the load 35 past the dead center axis, and as 
this happens the weight of the load amplifies 
the SWinging movement that has been initiated. 
Depending upon the size, shape, resilience, and 
other characteristics of the deflectable strip or 
element 30 and of the load itself, the SWinging 
movements Will reach an extreme position shown 
in dot-and-dash outline at which the stress 
upon the element 3 is sufficient to impart a re 
turning impulse. As the parts tend to resume 
their initial positions, the center of gravity re 
turns across the dead center axis and becomes 
effective to complete the return Swing. In the 
lineantime, the bi-metallic element 30 has had 
an opportunity to return, at least party, to its 
initial undistorted shape, and the process is re 
peated as the element 33 comes again into con 
tact with the heated member 60. 
While the shield or member 43 serves as a 

barrier to the transmission of radiant heat from 
the lang) to the Space in which the movements 
of the bi-metallic element 3) take place, and 
thus normally prevents this ambient region 
from becoming overheated, this mere shielding 
action is not always as effective as may be de 
Sired under certain operating conditions. - For 
example, when the motor is operating within a 
Small, confined Space which is not well ventilated, 
the temperature gradient away from the lamp 
may not decrease sufficiently to provide proper 
Cooling for the bi-metallic element 30. Under 
Such circumstances it may be advantageous to 
shift the range of oscillation of the swinging 
Strip 3C between extreme positions further re 
moved from the lamp than the extreme positions 
Of normal Operation. In this way the bi-metal 
lic element is moved outward to a point of lesser 
temperature and its return swing limited to a 
point not quite so close to the lamp. 
To accomplish these ends, the bi-metallic mem 

ber 48 is effective. Under conditions of great 
er than normal operating temperature, the mem 
ber 40 distorts away from the lamp 20 so that 
the knee 42 moves in the direction of the ar 
rOW, aS shown in Figure 2. As the bi-metallic 
element 39 establishes contact with the knee 
42 on its return Swing, the swing is correspond 
ingly limited to a position slightly further from 
the lamp 2 as the temperature of the latter in 
Ce2SeS. 
The bi-metallic member 48 is itself preferably 

fabricated of resilient deflectable material which, 
however, is Substantially stiffer than that of the 
bi-metallic element 30. This affords a desir 
able resilient abutment for the swinging strip 
On each return swing. 
An additional feature helping to make the 

motor Self-compensating and continuously Op 
erative under all possible operating conditions 
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resides in the sharply bent knee 32 of the bi 
metallic member 4G. The knee 42 projects to 
Ward the bi-metallic element 36 and provides a 
finite, Substantially linear contact with the ele 
ment 3 upon each return swing. As the knee 
42 is sharply bent, the contact area is substan 
tially the same regardless of the position of dis 
tortion of the member 40. That is, the area of 
contact between the knee 42 and the element 
39 does not vary appreciably under different con 
ditions of Operation, so that the heat conducted 
between the member 40 and the element 30 on 
each return Swing is substantially totally de 
pendent on the temperature differential there 
between which has been substantially com 
pensated for as described hereinabove. 
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From the foregoing, it is seen that the present 
invention provides, in simple and inexpensive 
fashion, an automatic ambient temperature com 
pensator, adapted to perform efficiently and reli 
ably under widely different operating conditions. 
In general, it will be understood that those 

skilled in the art will be enabled to modify the 
details herein described and depicted without nec 
eSSarily departing from the spirit and scope of 
the invention. It is intended, therefore, that these 
details be considered as illustrative and not in a 
limiting sense. 
Having thus described my invention what I 

claim as new and desire to secure by Letters Pat 
ent is: 

1. An oscillating device of the kind described, 
comprising an electric lamp, a resilient deflect 
able strip Secured at one end to a point of pivotal 
Support and extending in adjacent relation to 
Said lamp, including as a part thereof a bi-metal 
lic element So shaped and positioned that the 
heat of the lamp is effective to distort it and by 
such distortion to initiate a swinging movement 
of the strip away from the lamp, and a bi-metal 
lic member positioned between said lamp and said 
strip to provide a barrier to the transmission of 
radiant heat from the lamp to the Space Within 
which the movement of said strip takes place, Said 
strip establishing contact with and being heated 
by said bi-metallic member on each return swing, 
said bi-metallic member being itself distorted 
away from said lamp in response to increased 
temperature of the latter to limit the return SWing 
of said strip by a corresponding amount. 

2. An oscillating device as defined in claim 1, 
said bi-metallic member being formed with an 
angular knee portion projecting toward said strip 
for contact therewith on the return swing of Said 
strip, said knee portion providing a relatively 
small and constant area of contact with said strip. 
regardless of the distortion of said bi-metallic 
member. 

3. An oscillating device of the kind described, 
comprising an electric lamp including a Substan 
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tially globular filament enclosure, a resilient de 
flectable strip Secured at its lower end to a point 
of pivotal support and extending upward there 
from in adjacent relation to said lamp, said strip 
including as a part thereof a bi-metallic element 
SO shaped and positioned that the heat of the 
lamp is effective to distort it and by such distor 
tion to initiate a swinging movement of the strip 
away from the lamp, a load carried by the free 
end of the strip and having its center of gravity 
So located that as the strip moves under the in 
fluence of said distortion the center of gravity is 
carried past the dead center axis which extends 
Wertically through said point of support, thereby 
amplifying the Swinging movement away from the 
lamp, and an elongated bi-metallic member Se 
cured at its lower end and extending upward be 
tween said lamp and said strip, said member hav 
ing its intermediate portion abutting said globu 
lar filament enclosure and its upper end portion 
formed with an angular knee for contact with said 
Strip on the return SWing of the latter, Said bi 
metallic member being distorted to move the 
angular knee away from the lamp in response to 
increased temperature of the latter, to limit the 
return Swing of the Strip by a corresponding 
amount. 

4. An OScillating device as defined in claim 3, 
wherein said knee comprises a sharply bent por 
tion of said bi-metallic member adapted to make 
line contact with Said Strip regardless of the dis 
tortion of Said member. 

5. An oscillating device as defined in claim 3, 
wherein said bi-metallic member is itself fabri 
cated of resilient deflectable material to afford 
a resilient abutment for said strip on each return SWing. 
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