
2,687,005 
H. H. INGERSOLL Aug. 24, 1954 

HEAT-ACTUATED DEVICE FOR IMPARTING OSCILLATING MOTION 

3. Sheets-Sheet 1 
Filed Dec. 13, 1950 

  



Aug. 24, 1954 H. H. NGERSOLL 2,687,005 
HEAT-ACTUATED DEVICE FOR IMPARTING OSCILLATING MOTION 

Filed Dec. 13, 1950 3. Sheets-Sheet 2 

INVENTOR. AG 7 Azer///zope/32/Z 
BY 

Paulo, 2-ear,4-Trez 

  



Aug. 24, 1954 H. H. INGERSOLL 2,687,005 
HEAT-ACTUATED DEVICE FOR IMPARTING OSCILLATING MOTION 

Filed Dec, 13, 1950 .. 3. Sheets-Sheet S 

INVENTOR. AazerAZ/,zgerso/A 
J.--, 2-47 veda - 17 

A. 

  



Patented Aug. 24, 1954 2,687,005 

UNITED STATES PATENT OFFICE 
2,687,005 

HEAT-ACTUATED DEVICE FOR IMPARTING 
OSCLLATING MOTON 

Homer H. Ingersoll, Kalamazoo, Mich., assignor 
to The Meyercord Co., Chicago, Ill., a corpora 
tion of Illinois 

Application December 13, 1950, serial No. 200,679 
23 Claims. 

1. 
(C. 60-23) 

This invention relates to a novel heat-actu 
rated device for effecting or imparting motion and 
more particularly to a novel bimetallic means for 
causing oscillatory motion. 

Various devices have been utilized heretofore 
for effecting movement of animated advertising 
and display devices or the like. For example, 
induction motors and solenoid devices of varying 
types have been commonly employed for such 
purposes. In general, however, such devices have 
been relatively expensive and have often required 
a substantial degree of skill or experience to in 
sure their proper installation and maintenance. 
Moreover, in other cases such devices have in 
cluded various circuit breaking means which are 
subject to serious disadvantages such as excessive 
fire hazard, interference with radio reception, 
and noisy operation. 
A primary object of the invention is to provide 

a novel heat-actuated device for effecting or 
imparting motion which is relatively simple in 
construction and inexpensive to manufacture. 
A further object of the invention is to provide 

a novel device of the character described which 
is compact, easy to install and maintain, in 
volves no fire hazard, and does not depend upon 
intermittent interruption of an electrical circuit, 
Another object of the invention is to provide 

a novel heat-actuated device including a thermo 
static or bimetallic means, which is adapted to 
produce sustained oscillating motion for an in 
definite period of time. 
An additional object of the invention is to 

provide a novel heat-actuated device of the chair 
acter described wherein the thermostatic effect 
of a bimetallic means and the momentum of a 
moving object cooperate to produce a Smooth 
continuous back and forth SWinging movement. 
Another object of the invention is to provide a, 

novel device of the character described which is 
especially adapted for use as a simple and in 
expensive animating means for advertising dis 
plays and the like. 

Still another object of the invention is to pro 
wide a novel heat-actuated device of the char 
acter described which is adapted for use With an 
ordinary electric light bulb as a source of heat. 
Other objects and advantages of the invention 

Will become apparent from the Subsequent de 
tailed description taken in connection with the 
accompanying dra Wings wherein: 
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Fig. 1 is an elevational view of an assembled 

device embodying the principles of my invention 
and comprising the preferred form thereof; 

Fig. 2 is a perspective view of a portion of the 
device shown in Fig. 1; 

Fig. 3 is a horizontal sectional view taken along 
the line 3-3 of Fig. 1; 

Fig. 4 is a vertical sectional view taken along 
the line 4-4 of Fig.1; 

Fig. 5 is an elevational view of a different 
embodiment of the invention; 

Fig. 6 is a side view of the device as viewed 
rom the right-hand side of Fig. 5; 
Figs. 7 to 9 are elevational views showing slight 

ly different forms of one of the elements of my 
device; 

Fig. 10 is an elevational view of another en 
bodiment of the invention; and 

Fig. 11 is an elevational view of still another 
embodiment of my invention. 
Broadly Speaking, the invention contaprises an 

elongated reciprocable member having one end 
fixed and its opposite end free for back and forth 
Swinging movement. A heat-responsive means, 
Such as a bimetallic, element, is associated with 
the member along a portion of its length for in 
parting SWinging movement to the member. The 
invention also contemplates broadly the combi 
nation of Such a Swingable heat-actuated mem 
ber with a fixed heat source for actuating the 
heat-responsive means whereby to impart back 
and forth movement to the member away from 
and toward the heat source. As will hereinafter 
appear, in the preferred form of the invention, 
the elongated Swingable member is formed from 
relative flexible material and the heat-respon 
Sive means has a normally curved configuration. 
Although the invention is described herein with 

particular reference to an animated advertising 
or display device, it Will be understood that this 
is merely for the purpose of illustration and that 
the invention is generally applicable to a wide 
variety of uses such as in novelties, toys, safety 
or control devices, scientific instruments, and Wari 
ous other applications where back and forth 
movement, is desired. 
Referring first to Figs. 1 to 4, the device illus 

trated therein comprises a lamp socket of a . 
Conventional type having, an electric light bulb 
2 inserted therein and provided with a connect 

ing electric cord and attachment plug. 3. As 
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will hereinafter appear, the electric light bulb 
12 comprises a source of heat for actuating the 
thermo-responsive portion of the device. 
Surrounding the enlarged portion of the bulb 

2 is an adjustable holder, indicated generally 
at 4, which comprises a pair of Substantially 
semi-circular straps or bands 6 adapted to fit 
circumferentially around the bulb 2 and con 
nected together at one side of the bulb by means 
of an outwardly extending and integral U-shaped 
portion . The bands 6 may conveniently be 
formed from resilient material such as Spring 
metal or the like, and the opposite ends thereof 
are provided with a pair of extensions or ears 
8 adapted to be drawn together in tightened 
relation on the bulb 2 by means of a thumb 
screw 9. Secured to the inner periphery of 
surfaces of the straps 6 are pairs of Spaced 
beads comprising elongated round wires 2 which 
are welded or otherwise fastened in Spaced rela 
tion adjacent the longitudinal edges of the Straps. 
Thus, it will be seen that the curvature of the 
bulb 2 engages the Spaced wires 2 which pro 
vides a slight recess or socket for the curvature 
of the bulb to enter whereby to permit easy 
adjustment in the nature of a swivel action of 
the holder 4 relative to the bulb f2. 
Depending from the U-shaped portion 7 of the 

holder f4 is an arm or bracket 22 provided with 
an upturned end portion 23. An elongated mem 
ber or arm, indicated generally at 24 and com 
prising the principal operating element of the 
device, is disposed with its lower end seated in the 
upturned portion 23 of the bracket 22 and se 
cured in fixed position therein by means of a rivet 
25 or the like. The arm 24 comprises a contin 
uous length of relatively flexible material, pref 
erably flat spring steel in order to provide the 
required degree of resilience, and is for ined with 
substantially straight upper and lower end poi'- 
tions 28 and 27, respectively, and an integral in 
termediate curved portion 28 adapted to conform 
generally to the curvature of the bulb 2. The 
curved portion 28 of the arm 24 is cut away or 
narrowed, as best seen in Fig. 2, in order to facili- i. 
tate flexing of the arm at this point. Secured 
adjacent the extremity of the upper end portion 
26 of the arm 24 by means of an adjustable clip 
or fastener 29 is an object 30 which it is desired 
to animate or move in an Oscillating manner. 
For purposes of illustration, the object 30 is here 
shown merely as a circular disk which may com 
prise part of an animated advertising display, but 
it will be understood that any suitable figure, 
replica, indicator or the like may be employed. 
The fastener 29 includes a Screw 3 f which extends 
through a slotted portion 32 at the upper end of 
the arm 24 to permit longitudinal adjustment of 
the object 30 thereon. 

Extending along the inside face of the curved 
portion 28 of the arm 24 is a normally curved 
bimetallic strip 33 which also conforms generally 
to the curvature of the bulb 2 and is secured 
to the arm 24 in slightly spaced relation from 
the curved portion 28 thereof by means of a pair 
of attaching clips 34. The clips or fasteners 34 
Surround the arm 24 and the opposite ends of the 
bimetallic strip 33 and are secured in place by 
means of a pair of rivets 36 or the like. The 
bimetallic strip 33 is of the conventional con 
struction well known in the art, and I preferably 
provide the strip with a plurality of longitudinal 
slots 38 or other equivalent openings in order to 
permit more rapid heating and cooling of the bi 
metallic element. Also, the provision of the slots 
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4. 
38 weakens the strip and facilitates flexing 
movement thereof. A stop member or resilient 
retainer is provided for coaction with the arm 24 
and comprises an upright length of Spring nate 
rial 37 fastened at its lower end by the rivet 25 
between the arms 22 and 28. As will hereinafter 
appear, the stop 3 together with the bulb 2 con 
stitute limiting means for movement of the 
arm 24. 
The operation of the device is as followS: First 

the operating mechanism, as illustrated in Fig. 2, 
is positioned as desired on the buib 2 by adjust 
ment and tightening of the thumb screw 9 in 
order to fit the straps 6 of the holder a securely 
On the bulb. By adjusting the longitudinal posi 
tion of the object 3 on the arm 2 and also by 
tilting the holding device & relative to the bulb 
f2 as required, the arm 24 is caused to assume the 
initial position shown in full lines in Fig. 1. It 
Will be understood that with the airn 24 of the 
device in this position the center of gravity of 
the object 33 is disposed beyond center and to the 
left with the result that the curved bimetallic 
element 33 engages the curved Surface of the 
bulb 2 whereby the arm 24 is retained or sup 
ported in its extreme left-hand position as Seen 
in Fig. 1. When the attachment cord and plug 
E3 are connected to a source of electricity, the 
bulb f2 is illuminated and heat is evolved where 
upon the curved bimetallic element 33 undergoes 
the Well known thermostatic or temperature re 
sponsive action. In response to heating by the 
bulb 2, the bimetallic element 33 flexes out 
Wardly, i. e. expands or uncurls, with the result 
that the arm 24 carrying the object 3 is dis 
placed or SWung to the right whereby the Center 
of gravity of the object 3 is shifted beyond cen 
ter and to the right so that the arm 24 occupies 
the extreme right-hand position indicated in 
broken lines in Fig. 1. In this position the bi 
metallic element 33 is disposed in spaced relation 
from the bulb 2 and is, therefore, cooled by the 
surrounding air. The provision of the slots 37 
in the bimetallic strip 33 facilitates rapid cool 
ing. As the bimetallic element 33 cools, contra,c- 
tion or reverse flexing movement of the curved 
Strip takes place So that the element 33 resumes 
its initial curved position and the arm 24 carry 
ing the object 3 is swung back to its initial posi 
tion. 
An important feature of my invention resides 

in the manner in which my device utilizes the 
combined effects of thermostatic movement of 
the element 33 and the kinetic energy or momen 
tum of the object 3 to produce the desired back 
and forth Oscillating movement of the arm. 24. 
Thus, as the bimetallic element 33 is heated when 
the arm 24 is in its left-hand position, the 
thernOStatic effect causes the initial movement 
Or displacement of the airn 24 to the right. HOW 
ever, as the arm 24 moves to the right the mo 
mentum of the object 30 causes the arm 24 to 
Swing to the right far beyond the point to which 
the flexing movement of the bimetallic strip 33 
alone would have carried the arm. Similarly, 
upon movement of the arm 24 in the reverse di 
rection, i. e. from right to left, the reverse flex 
ing of the strip 33 upon cooling thereof merely 
initiates the Swinging movement to the left and 
the monentum of the object 38 carries the arm 
24 well beyond the position which would corre 
Spond merely to the effect of the bimetallic ele 
ment 33. 

Accordingly, it will be seen that the oscillating 
back and forth movement which is characteristic 
of my device is the result of the combined effects 
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of momentum and the thermostatic : , means 
whereby the object 30 is swung back and forth in 
a continuous manner. In order to facilitate a 
smooth non-jerky operation or Swinging move 
ment of the arm. 24, I prefer that the arm be 
formed from a relatively resilient material Such 
as spring steel. In this manner, the biinaetallic 
element 33.imparts or initiates the back and forth 
swinging movement of the device and the flexible 
supporting arm 24 then amplifies or increases 
the extent of swinging movement to produce a 
pleasing mode of operation which is not usually 
obtained with devices operating solely on a ther 
mostatic principle. Although the material con 
prising the arm 24 is preferably resilient in Order 
to facilitate combined thermostatic, and kinetic 
energy effects on the movement of the arm, still 
the arm 24 must have sufficient rigidity to hoid 
the object 30 at the desired angles in both the 
extreme left-hand and right-hand, positions 
without excessive bending. 

It will be seen that as the bimetallic element 
33 undergoes repeated heating, cooling, and re 
heating, the cycle of back and forth Swinging 
movement of the arm 24 may be repeated in 
definitely as long as the bulb. 2 is lighted. It 
will be understood that as the arm 26 SWings back 
and forth, the bulb. 2 and the member 3 con 
stitute retainers or stops for limiting the extent 
of swinging or oscillating movement. By slid 
ing the object 30 upwardly or downwardly rela 
tive to the upper portion 26 of the arm, the ele 
vation of the center of gravity of the object 3. 
may be varied whereby to control the rapidity 
or frequency of the back and forth movement of 
the arm, 
In Figs. 5 and 6, I have illustrated a somewhat 

different embodiment of the invention wherein 
a special resistance heating element is employed 
as the source of heat rather than an ordinary 
electric light bulb. The device comprises a base 
or raounting block 3 which may be of fibre or 
other suitable non-conducting material. The 
base 4 may be secured by means of a plurality 
of screws 42 to a wall or other upright member 
such as indicated at. 43. Secured adjacent the 
lower edge of the base i is a bracket 3 having 
an upright, member 46 secured rigidly thereto 
and extending upwardly therefron. The upper 
portion of the member 4S has attached thereto 
a heating element indicated generally at 4 and 
comprising an annular resistance coil 48 Sur 
rounded by a suitable casing 49. The casing 49 
is secured to the upright member 46 by means 
of a pair of screws 5, and the upper portion of 
the casing is provided with: a curved shape to 
conform generally to the shape of the circular 
or annular heating element, 48. The casing 9 
surrounding the heating element 38 is preferably 
made of a metal. Such as aluminum or copper 
Which Will absorb and conduct heat rapidly. A 
pair of wires or electrical conductors 52 are con 
nected to the heating element .48 and extend 

2) 

3) 
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6 
the 'longitudinal slots in the curved, bimetallic 
strip.58, have been omitted. An object. 6 is ad 
justably: Secured by means of a clip or fastener 
62 to the upper end of the strip 57. A resilient 
stop or retainer member 63 is provided at the 
right-hand side of the arm 54 and is rigidly se 
cured to the bracket 44 for engageinent with the 
lower portion of the arm. 
The operation of this form of the device is 

generally similar to the operation of the first 
form of the invention. The arm 54 is shown in 
Fig. 5 in neutral or intermediate position in full 
lines and in its extreme eft-hand and right-hand 
positions in broken lines. The curved bimetallic 
Strip 58 fits around the curved portion of the 
casing 49 and is heated thereby as heat is trans 
initted from the heating element 48 to the cas 
ing. Upon heating, the curved bimetallic element 
flexes or opens up with the result that the arm. 
5. is SWung from its left-hand to its right-hand 
position, In the latter position, the bimetallic 
element 53 cools and then retracts whereby to 
Swing the arm 54 back to its left-hand position, 
this action being repeated indefinitely. During 
the osciliating back and forth movement of the 
arm it, the casing 49 and the retainer 63 serve 
to limit the extent of oscillating movement. As 
in the first form of the invention, the momentum 
of the object 6 amplifies the extent of Swinging 
movement Which is initiated and Sustained by 
the bimetallic strip 58. 

Figs. 7, 8 and 9 illustrate other possible modi 
fications of the construction of the oscillatable 
arm which comprises the principal operating por 

5 ion of my device. In Fig. 7 the arm is illustrated 
at 85 as comprising a continuous length of bi 
retallic strip having an integral curved central 
portion 66. In Fig. 8 the arm is illustrated as 
comprising a lower strip of spring metal or 
the like to which is secured by welding or other 
wise a length of bimetallic strip 68 having a 
curved portion 69. In Fig. 9 the reverse situa 
tion is illustrated wherein the uppermost portion 
of the arm comprises a strip of spring metal 
secured at its lower end to a length of bimetallic 

s 

60 

downwardly from the bottom of the casing 49 to . 
a conventional attachment plug (hot shown). 
The wires 52 are retained in position adjacent 
the bracket 44 by means of an integral clip 33 
formined on the bracket. 3. 
The swingable arm of the device in this form 

of the invention is indicated generally at 58 and 
comprises a lower length 36 of flexible material 
such as spring, metal, which is rigidly Secured to 
the bracket 44, and an upper length of Spring 
metal 57, the strips of spring metal being Weided 
or otherwise secured to a normally curved bi 
metallic strip 58. In this form of the invention, 

strip 2 having a curved portion 3. It will be 
understood that the oscillatable arm of my device 
ray be formed in any one of a number of differ 
ent Ways, of which the drawings illustrate only 
a few, as long as the arm includes or has aSSo 
ciated therewith a bimetallic portion. Certain 
Constructions of the SWingable arm Will have par 
ticular advantages in some situations dependent 
upon the weight of the object to be oscillated, 
the frequency of movement desired, and various 
other factors. It may be pointed out that the 
construction of the arm 24 shown in Figs. 1-4 
is particularly advantageous where a heavy ob 
ject is carried on the arm because none of the 
load is carried by the bimetallic element. 
in Sig. 10 have shown a modification of 

iny invention wherein the reciprocable elongated 
member is utilized to actuate another movable 
inechanism. Such as an advertising display de 
vice. Thus, a heating device 74, which is sub 
stantially the same as the heating means 4 
illustrated in Fig. 5, is shown mounted on a 
base or frame 6 in cooperating relation adja 
cent, an elongated reciprocable member 7 of the 
type hereinbefore described. In this instance the 
elongated reciprocable arm is illustrated as being 
formed from a single length of bimetallic nate 
rial such as shown in Fig. 7. The Outer or free 
end of the arm 7 is pivotally connected to the 
lower end of a link 8 which is in turn pivotally 

5 connected to one end of a rockable lever 9. The 
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lever 79 is mounted for pivotal or rockable move 
ment about a central pin 8 extending into the 
base 6. The opposite end of the lever 79 is 
ShoWn, by Way of illustration, as being provided 
With a simulated human hand 82. Extending 
upwardly and rigidly from the center portion of 
the lever 79 is an arm 83 carrying a simulated 
man's head. It will be readily understood that 
as the bimetallic arm undergoes reciprocating 
back and forth movement away from and toward 
the heater 4, a rocking movement Will thereby 
be imparted to the lever 79 as a result of the 
connecting link 78. The hand 82 will thus under 
go back and forth movement in a vertical plane 
while the head 84 undergoes simultaneous back 
and forth movement in a horizontal plane. 
In Fig. 11 there is illustrated still another ap 

plication of the basic principle of my invention 
Wherein the combination of a fixed heat Source 
and a reciprocable bimetallic means is utilized 
to impart rotary motion to a wheel or the like. 
A resistance-type heating element 86 having a 
Substantially circular Outer contour is mounted 
On a base 87. A pair of elongated bimetallic 
arms 88 are secured at their lower ends to the 
base 87 on opposite sides of the heater 86, each 
of the arms 88 being provided with a curved 
central portion conforming to the shape of the 
heater 86. A wheel 89 is mounted for rotating 
movement at the upper end of the base 8 and 
is provided with eccentric operating connections 
comprising a pair of pivotal links 9. The links 
9 are pivotally attached at their outer ends to 
the upper ends of the arms 88 and are pivotally 
connected at their inner ends to a pin 92 which 
is rigidly carried on the wheel 89 in eccentric 
Or Spaced relation from the axis of the rotation 
of the wheel. The operation of the device will 
be immediately apparent, it being understood 
that the arms 88 cooperate to impart back and 
forth movement to the links 9 which in turn 
coact with the pin 92 in the general manner of 
a crank to effect rotation of the wheel 89. It 
will be further understood that once the Wheel 
89 is in motion, the momentum thereof will Serve 
to carry the wheel past the dead center positions 
of the links 9. 

It, Will be seen that the heat-actuated device 
of my invention is extremely simple in construc 
tion and operation and requires only a minimum 
amount of skill to assemble and maintain the 
device in operating condition. In addition, the 
device has the decided advantage that it operates 
at relatively low temperatures of the order of 
250-300 F. and does not involve making and 
breaking of electrical contacts. Consequently, no 
fire hazard is involved and also there is no inter 
ference With radio reception in the vicinity. Fur 
thermore, the device is self-starting and will run 
indefinitely as long as the heating source is in 
Operation. The form of the invention illustrated 
in FigS. 1 to 4 is particularly advantageous in 
that no special heating element is required and 
the device may be fitted in almost any position 
On a standard electric light bulb. Additional 
advantages of my device reside in the fact that 
it is adapted to be constructed in a variety of 
Sizes and can be utilized in a number of ways 
either to impart motion to an object which it is 
desired to move in an oscillating manner or to 
actuate other devices in an intermittent fashion. 
The device is also relatively quiet in operation 
With the result that it makes an ideal low-priced 
and reliable means of animating advertising dis 
plays or the like. 
Although the invention has been described in 

0 

5 

20 

25 

30 

st 

60 

70 

75 

8 
connection with certain specific structural em 
bodiments thereof, it will be understood that 
various modifications and equivalent structures 
may be employed without departing from the 
scope of the invention as defined in the appended 
claims. 

I claim: 
1. A heat-actuated device comprising an elon 

gated flexible resilient arm, supporting means 
for holding Said arm in a generally upright posi 
tion with the lower end thereof fixed and the 
upper end free for SWinging movement, a rela 
tively weighted object to be reciprocated sup 
ported adjacent the free end of said arm where 
by the center of gravity of the Swingable portion 
of the device is located adjacent the upper free 
end of said arm, and heat-responsive means asso 
ciated with Said arm along a portion thereof, 
Said heat-responsive means being adapted to 
undergo flexing movement in alternate directions 
upon heating and cooling thereof whereby to im 
part back and forth movement to said arm and 
the object carried thereon, and the weight of 
Said object in cooperation with the flexible re 
silient nature of said arm causing said center of 
gravity to be shifted alternately on opposite sides 
of a vertical plane passing through said fixed 
end of Said arm whereby to inpart to Said arm 
and said object Smooth back and forth SWinging 
movement of greater extent than the movement 
induced by Said heat-responsive means alone. 

2. A heat-actuated device comprising an elon 
gated resilient flexible spring arm, supporting 
means for holding said arm in generally upright 
position with the lower end thereof fixed and the 
upper end free for back and forth Swinging 
movement, a relatively weighted object to be 
Oscillated carried adjacent the upper end of said 
arm whereby the center of gravity of the swing 
able portion of the device is located adjacent the 
upper free end of said arm, and a normally curved 
bimetallic element at an intermediate portion 
of said arm and adapted to undergo flexing nove 
ment in alternate directions upon heating and 
cooling thereof, said flexing movement of the 
curved bimetallic element in cooperation. With the 
resilient flexibility of said spring arm causing 
Said center of gravity to be shifted in an alter 
nating manner at opposite sides of a vertical 
plane passing through Said fixed end of Said arm 
whereby to impart Smooth back and forth swing 
ing movement to said arm and the object carried 
thereon which is of greater extent than the move 
ment induced by said bimetallic element alone. 

3. The device of claim 2 further characterized 
in that the position of said object is adjustable 
longitudinally of said arm whereby to regulate 
the frequency of Said back and forth Swinging 
movement. 

4. A heat-actuated device comprising in COm 
bination stationary heating means having a 
curved external shape, an elongated flexible resil 
ient arm Supported in a generally upright posi 
tion adjacent Said heating means With the lower 
end of Said arm fixed and the upper end free for 
back and forth Swinging movement, a relatively 
Weighted object mounted adjacent the upper free 
end of Said arm whereby the center of gravity of 
the Swingable portion of the device is located 
adjacent the upper free end of said arm, a nor 
mally curved bimetallic element at an interme 
diate portion of Said arm adapted to conform 
generally to the curvature of said heating means 
and adapted to undergo flexing movement in 
alternate directions upon heating and cooling 
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thereof, said flexing movement of Said bimetallic 
element in cooperation. With the resilient flex 
ibility of said arm causing said center of gravity 
to be shifted alternately on opposite sides of a 
Vertical plane passing through said fixed end of 
said arm whereby to cause said arm to move away 
from and toward said heating means in an oscil 
lating manner to a greater extent than the move 
ment induced by said bimetallic element alone, 
said curved bimetallic element being engageable 
With the curved exterior, of said heating means 
for limiting the extent of movement of Said arm 
in One direction, and stop means for limiting the 
extent of movement of said arm in the opposite 
direction away from Said heating means. 
5. A heat-a-Ctuated device comprising an elon 

gated flexible resilient arm having a bimetallic 
strip at an intermediate portion thereof adapted 
to undergo flexing movement in alternate direc 
tions upon heating and cooling thereof, a Support 
for holding said arm in generally upright posi 
tion with the lower end thereof fixed to permit 
back and forth Swinging movement of the upper 
erad thereof, a relatively weighted object sup 
ported adjacent the upper free end of said arm 
whereby the center of gravity of the Swingable 
portion of the device is located adjacent the 
upper end of the arm, and attaching means for 
detachably and adjustably mounting the device 
on the curved surface of an electric light bulb, 
Said, 'Support, being carried by Said, attaching 
reans and being arranged to position said bi 
inetallic strip adjacent the curved outer surface 
of the bulb for movement away from and toward 
the latter, and the weight of said object in co 
operation with the flexible resilient nature of 
said arm causing said center of gravity to be 
shifted alternately on opposite sides of a vertical 
plane passing through said fixed end of said arm 
whereby to impart to said arm and Said object 
Snooth back and forth Swinging movement of 
greater extent than the movement induced by 
said bimetallic Strip alone. 

6. A heat-actuated device comprising in com 
bination an electric light bulb, an elongated flex 
ible resilient arm adjacent said bulb and having 
a curved biletallic element at an intermediate 
portion thereof, said curved bimetallic element 
fitting around the curvature of said bulb and 
being adapted to undergo flexing movement in : 
'alternate directions upon heating and cooling 
thereof whereby to impart back and forth swing 
ing movement to the arm, means coacting With 
the curved Surface of said bulb for supporting 
S3id arm in generally upright position adjacent : 
said bulb and with the lower end of the arm 
fixed to permit said Swinging movement, and a 
relatively weighted object Supported adjacent the 
tipper free end of said arm whereby the center 
of gravity of the SWingable portion of the device 
is located adjacent the upper end of said arm, the 
weight of said object in cooperation with the flex 
ible resilient nature of Said arm causing said 
center of gravity to be shifted alternately on op 
posite sides of a vertical plane passing through 
the fixed lower end of said arm whereby to im 
part to said arm and said object. Smooth back 
and forth Swinging movement of greater extent 
than the movement induced by Said bimetallic 
eleinent alone. 

7. A heat-actuated device coin prising circum 
ferential band means adapted to be detachably 
Secured around the curved exterior. Surface. Of 
an electric light bulb, a pair of spaced circum 
ferentially extending beads at the inner face of 
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Said band means and adapted to engage the 
curved Surface of the bulb for facilitating ad 
justinent of the position of the device. On the 
bulb, and an elongated flexible arm supported at 
Oile end from Said band means for back and forth 
SWinging movement a Way from and toward the 
bulb, Said arm having a bimetallic element at an 
internaediate portion thereof adapted to undergo 
flexing movement in alternate directions upon 
heating and cooling thereof whereby to impart 
Said SWinging movement to Said arm. 

8. A heat-actuated device Comprising in come 
bination an electric light bulb, an elongated flex 
ible airin adjacent Said bulb and having a curved 
bia etalic element at an intermediate portion 
thereof, Said curved bimetallic element fitting 
around the curvature. Of Said bulb and being 
adapted to undergo flexing movement in alter 
inate directions upon heating and cooling thereof 
Whereby to impart back and forth swinging 
novement to the army and means for supporting 
Said &rm in operating position adjacent said bulb, 
Said raeans' comprising circumferential band 
raneans adapted to be detachably and adjustably 
fitted around the curved surface of the bulb, 
In eans for tightening said band means in place 
on the bulb, and a pair of spaced circumferen 
tially extending beads at the inner face of Said 
band means and adapted to engage said bulb for 
facilitating adjustment of the position of the 
device on Said bulb. 

9. A heat-actuated device comprising an elon 
gated flexible resilient arm, supporting means for 
holding Said arm in a generally upright position 
With the lower end thereof fixed and the upper 
end free for SWinging movement, a relatively 
Weighted object. Supported adjacent the free end 
of said arm whereby the center of gravity of the 
SWingable portion of the device is located ad 
jacent the upper free end of said arm, heat 
IeSponsive means associated with said arm along 
a portion thereof, Said heat-responsive means 
being adapted to undergo flexing movement in 
alternate directions upon heating and cooling 
thereof Whereby to impart back and forth move 
inent to said arm and the object carried thereon, 
and the weight of said object in cooperation with 
the resilient flexible nature of said arm causing 
Said center of gravity to be shifted alternately 
On opposite sides of a vertical plane passing 
through said fixed end of said arm whereby to 
impart to Said arm and said object smooth back 
and forth Swinging movement of greater extent 
than the movement induced by said heat-respon 
Sive ne3: S alone, and stop means at the opposite 
sides of Said arm for limiting the extent of said 
SWinging movement. 

10. The device of claim 2 further characterized 
in that said bimetallic element comprises a bi 
metallic strip provided with a plurality of open 
ings to permit more rapid heating and cooling 
thereof: - 

11. The device of claim 2 further, characterized 
in that Said arm has an integral curved inter 
mediate portion and said bimetallic element coin 
prises a Separate curved bimetallic strip secured 
at its end to said arm and extending along said 
curved intermediate portion of the arm in slight 
ly spaced relation therefron, 

12.. The device of claim 2 further character 
ized in that said arm, comprises a pair of sub 
Stantially straight upper and lower end portions 
With a separate normally curved bimetallic strip 
secured therebetween as the intermediate por tion of said, arm. 
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13. The device of claim 2 further character 
ized in that said arm comprises a Substantially 
Straight Spring portion at one end thereof and 
a bimetallic member having an integral curved 
portion which is Secured to said spring portion 
and a Substantially Straight portion at the Op 
posite end of said arm. 

14. The device of claim 2 further character 
ized in that Said arm comprises a continuous One 
piece strip of bimetallic material having substan 
tially straight end portions and a normally curved 
intermediate portion. 

15. The device of claim 4 further character 
ized in that said heating means comprises an 
electrical resistance heating element, a casing 
Surrounding Said element and having a curved 
external shape, said casing being adapted to be 
heated by said heating element, and said nor 
mally curved bimetallic element is adapted to fit 
around the curved casing. 

16. The device of claim 1 further character 
ized in that said heat responsive means coin 
prises a separate bimetallic strip Secured at its 
ends to said arm at an intermediate portion of 
the latter. 

17. The device of claim 1 further character 
ized in that said arm comprises a pair of upper 
and lower end portions and said heat responsive 
means comprises a separate bimetallic strip Se 
cured in end-to-end relation between said end 
portions. 

18. The device of claim 1 further character 
ized in that said arm comprises a spring portion 
and a bimetallic strip joined in end-to-end re 
lation. 

19. The device of claim 1 further character 
ized in that the position of said object is ad 
justable longitudinally of Said airin whereby to 
regulate the frequency of Said back and forth 
Swinging movement. 

20. A heat-actuated device comprising elon 
gated flexible resilient arm structure having a 
lower end portion, an upper end portion, and an 
intermediate portion, Supporting means con 
nected to Said lower end portion for holding the 
arm structure in a generally upright position with 
the lower end thereof fixed and the remainder 
of the arra structure free for swinging nove 
ment, and a relatively weighted object to be 
reciprocated Supported on said upper end por 
tion whereby the center of gravity of the Swing 
able portion of the arm Structure is located ad 
jacent said upper end portion, said intermediate 
portion of Said arm structure including a heat 
responsive element connected to said upper and 
lower end portions and adapted to undergo flex 
ing movement in alternate directions upon heat 
ing and cooling thereof whereby to impart back 
and forth movement to Said arm structure and 
the object carried thereon, and the weight of 
said object in cooperation with the resilient 
flexible nature of said arm structure causing Said 
center of gravity to be shifted alternately on 
opposite Sides of a Wertical plane passing through 
the fixed end of Said arm structure Whereby to 
impart to Said arm structure, and said object 
Smooth back and forth SWinging movement of 
greater extent than the movement induced by 
Said heat-responsive element alone. 

21. A heat-actuated device Comprising in Con 
bination an electric light bulb, an elongated flex 
ible resilient arm having a bimetallic element 
at an intermediate portion thereof adapted to 
undergo flexing novement in alternate direc 
tions upon heating and cooling thereof whereby 
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12 
to impart back and forth swinging movement to 
the arm, Support means for retaining Said arm 
in generally upright position with said bulb at 
One Side of the arm and With the lower end of 
the arm fixed whereby to permit said swinging 
movement away from and toward said bulb, a 
relatively weighted object mounted adjacent the 
upper free end of Said arm. Whereby the Center 
of gravity of the Swingable portion of the device 
is located adjacent the upper end of the arm, 
said flexing movement of Said bimetallic element 
in cooperation with the resilient flexibility of 
said arm causing said center of gravity to be 
shifted alternately on opposite sides of a vertical 
plane passing through the fixed end of the arm 
to a greater extent than the SWinging movement 
induced by Said bimetallic element alone, Said 
arm being operatively engageable with the ex 
terior of said bulb for limiting the extent of 
movement of said arm in one direction, and a 
stop carried by said Support means at the Op 
posite side of said arm for limiting the extent 
of said Swinging movement in the opposite di 
rection. 

22. A heat-actuated device COrprising in Con 
bination stationary heating means, an elongated 
flexible resilient arm supported in a generally 
upright position adjacent Said heating means 
With the lower end of said arm fixed and the 
upper end free for back and forth swinging move 
ment, a relatively weighted object mounted ad 
jacent, the upper free end of said arm whereby 
the center of gravity of the Swingable portion 
of the device is located adjacent the upper free 
end of said arm, heat-responsive means associ 
ated with said arm along at least a portion there 
of and adapted to undergo flexing movement in 
alternate directions upon heating and cooling 
thereof, said flexing movement of Said heat 
responsive means in cooperation with the re 
silient flexibility of said arm causing Said center 
of gravity to be shifted alternately on Opposite 
sides of a vertical plane passing through Said 
fixed end of said arm whereby to cause said arm 
to move away from and toward Said heating 
means in an oscillating, manner to a greater ex 
tent than the movement induced by Said heat 
responsive means alone, said arm being Opera 
tively engageable with said heating means for 
limiting the extent of movement of said arm in 
one direction, and stop means for limiting the 
extent of movement of Said arm in the opposite 
direction away from said heating means. 

23. A heat-actuated device comprising in com 
bination stationary heating means, an elongated 
flexible resilient arm, supporting means for hold 
ing said arm in a generally upright position ad 
jacent said heating means with the lower end of 
the arm fixed and the upper end free for SWing 
ing movement, a relatively weighted object Sup 
ported adjacent the free end of said arm where 
by the center of gravity of the SWingable por 
tion of the device is located adjacent the upper 
free end of said arm, and heat-responsive means 
associated with said arm along at least a portion 
thereof, said heat-responsive means being 
adapted to undergo flexing movement in alter 
nate directions upon heating and cooling thereof 
whereby to impart back and forth movement to 
Said arm and the object carried thereon away 
from and toward said heating means, and the 
Weight of said object in cooperation. With the 
resilient flexible nature of Said arm causing Said 
center of gravity to be shifted alternately on op 
posite sides of a vertical plane passing through 



2,687,005 
13 

Said fixed end of said arm whereby to impart 
to said arm and said object smooth back and 
forth swinging movement of greater extent than 
the movement induced by said heat-responsive 
means alone. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number 
615,669 
739,967 
857,452 
912,815 

Name Date 
Beers ------------- Dec. 13, 1898 
Wohl et al. --------- Sept. 29, 1903 
Farmer ----------- June 18, 1907 
Cook -------------- Feb. 16, 1909 

O 

Number 
1,055,439 
1,212,260 
1,292,105 
1,366,286 
1,804,709 
2,185,436 
2,382,928 
2,385,155 
2,420,078 
2,427,615 
2,561,217 

14 
Name Date 

Anderson ---------- Mar. 11, 1913 
Reeve ------------- Jan. 16, 1917 
Shoenberg --------- Jan. 21, 1919 
Sahlin -------- - - - - - - Jan. 18, 1921 

Shoenberg --------- May 12, 1931 
Gordon ----------- Jan. 2, 1940 
Whitney et al. ------ Aug. 14, 1945 
Newell ------------ Sept. 18, 1945 
Higley ------------- May 6, 1947 
Miller ------------- Sept. 16, 1947 
Muir -------------- July 17, 1951 


