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Objects of the invention are to provide a 
thermostatically controlled toy which is de 
signed to jump into the air a considerable 
distance; and to provide a toy which is sim 
?le in its construction, easy to operate, and 
as the new and improved features of con 

struction and 
scribed. . 

For the purpose of illustration one con 
crete embodiment of the invention is illus 
trated on the accompanying drawings in 
which > - 

Fig. 1 is a front elevation of the toy show 
ing in dot and dash lines the toy in its im 
pelled position; and 

Fig. 2. is an enlarged rear elevation of the 
to '. ' a - 

'yl‘he embodiment of the invention ilhu 
trated comprises a fanciful ?gure A, in this 
instance a doll of celluloid or other light, 
non-breakable material which is suitably 
colored to present a pleasing and attractive 
appearance. Connected to the doll is a ther 
mostatic disk B the construction and opera 
tion of which is hereinafter described. 
The " doll A is mounted in such a manner 

that it can swivel on the disk although yield 
ingly held in an upright position at all times. 
For this purpose a pin 1 having a head 2 
extends througha hole in the'disk and into 
the doll and'the opposite end of the pin ‘is 
bent to form a hook 3. Encircling the neck 
of the doll is a band 4 of rubber or other 
suitable elastic material which exte‘iids 

' through a hole 5 in the back of the doll and 
engages the hook 3. It will readily be ob 
served that swiveling of the doll is per 
mitted 'on the disk and although it may be 
rocked to any position it will always be re. 
turned to a position at substantially right 
angles to the disk owing to the connection 
described. . '. ‘ _ 

The disk Bis preferably bi-metallic being 
made up of two materials, such as‘ iron and 
brass having different thermal coe?icients of 
expansion so that a change in temperature 
will cause unequal expansion and contrac 
tion of opposite faces of the disk;\This disk 
B is normally cupped (as by swaging) in 
such direction that the component part hav 
ing the higher coefficient ‘of expansion is on 
the concave side. Consequently upon rais 

arrangement- hereinafter de 

ing the temperature the unequal expansion 

of the materials forming the disk will cause 
‘a tendency to ?atten the cupped surface un 
til at a predetermined temperature a sudden 
curving in the opposite direction occurs, 
which reversal of shape will be maintained 
until the temperature has been substantially. 
lowered. Thereafter upon reaching a 'sub-. 
stantially predeterminedv temperature the 
sheet will suddenly return to its initial Shape. 
In both of these movements the reversal of 
curvature is exceedingly abrupt and is 
caused by the expansion vand contraction of’ 
the materials of which the thermostatic sheet 
is composed. The materials and thickness 
of the component parts and the degree of 
curvature are so chosen thatthe disk willre 
main cupped in one direction when above a 
predetermined temperature '(e. g. 90° F.) 
and will sna back when below,‘ this tem 
perature. Suitable materials are sheet brass 
and nickel steel having thickness of .0075 '6: .' 

.7 3, and .0075 respectively and suitable cupping 
for a disk one inch in diameter “is 31; inch. . 

It should be understood that the present 
invention is not limited to anyv particular 
combination of materials having different 
thermal coefficients of expansion but is in 
tended to embrace in its scope any combina 
tion of materials having dissimilar thermal 
coe?'icients of expansion su?icient to cause 
the characteristic reversal of curvature. 
Furthermore, the two materials comprising 
the composite thermostatic sheet may be se 
cured together in any desired manner by 
riveting, soldering, brazing or otherwise, 
although it is preferred to unite ‘the mate 
rials comprising the sheet by welding or 
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similar means to._ secure a substantially iindi- ' 
visible sheet. 
In operating 

by hand to a temperature of approximatelyv 
90° F., and thereafter manually forced to 
reverse curvature instead of raising the tem 
perature high enough 
will automatically reverse. A characteristic 
of these .bi-met-allic_ cupped disks ‘is that 
when unrestrained by .outside forces, they . 
will remain stable 
direction if the temperature of the disk is 
between the temperatures at which it auto 
matically reverses shape. For instance, if 
the disk B is made with the high expansive‘ 
side concave it will reverse its shape if 

the toy the disk B-is heated ‘ 
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so that the curvature _. 

when\cupped in either ’ 
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raised to a temperature of approximately 
250° F. and on cooling the disk will again 
reverse its shape at a temperature of about 
80° F. but between 80° and 250° it will re 
main cupped in one direction or the other. 

‘It will be evident that by placing the disk 
on a flat relatively cool surface such as a 
table, after being distorted, the doll and disk 
will be impelled upwardly a considerable 
distance when the disk suddenly snaps to its 
upwardly cupped position as indicated in 
Fig. 1. The uncertainty of the exact time 

' when the ‘toy will jump creates no little 
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I a fanciful celluloid 

‘ferent coefficients of expansion, 

amount of interest and affords considerable _ 
amusement and excitement. Owing to the 
extreme simplicity of construction‘ and great 
resiliency of the disk the toy can be op 
erated inde?nitely without liability of break 
age or the parts getting out of order. 

I claim: 
1. A toy comprising the combination with 

a fanciful ?gure of a thermostatic member 
connected to said ?gure, said thermostatic 
member comprising a sheet consisting of a 
plurality of united components having dif 

a portion of 
said components being normally cupped but 
tending to ?atten in response to tempera‘ 
ture change in one sense, thereby setting up 
stresses which oppose said tendency until 
a predetermined temperature is reached, the 
stresses then abruptly changing the shape of 
the cupped portion thereby to create suffi 
cient force to impelsaid member and ?gure 
from a position of rest». ‘ 

2. A toy comprising the combination with 
a fanciful figure of a thermostatic disk 
resiliently connected to said ?gure, said disk 
comprising a bi-metallic sheet having differ 
ent coe?icients of expansion on opposite 
sides and being normally flexed in one direc 
tion, the peripheral portion of the disk be 
ing adapted to be stressed by differential ex 
pansion of said opposite sides with change 
of temperature until a predetermined tem 
perature is reached, whereupon the stresses 
ecome effective abruptly to change the cur 

vature of the disk thereby to create suffi 
cient force to impel said disk and ?gure 
from a ‘position of rest. I 

3. A toy comprising the combination with 
?gure of a thermostatic 

disk, means for yieldingly holding said ?g~ 
ure in an upright position to the disk, said 
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disk comprising a composite sheet of bi 
metallic elements having diiferent coeffi 
cients of expansion on opposite sides of the 
sheet, the disk being normally concave and 
the peripheral portion thereof being adapt 
ed to be stressed by differential expansion 
of the opposite sides of the sheet until a 
predetermined temperature is reached, 
whereupon the stresses become effective 
abruptly to reverse the curvature of the 
concave disk thereby to create sufficient force 
to impel said disk and ?gure from a position 
of rest. ' 

4:- A toy comprising the combination with 
a fanciful ?gure of a ‘cupped thermostatic 
disk resiliently connected to said ?gure, said 
disk comprising portions arranged to react 
upon each other with change of temperature 
to set up stresses the magnitude of which 
changes upon change of temperature, at least 
one of'the portions“ being formed of compo 
nents having different coefiicients of expan 
sion, the disk reaching a condition of in 
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stability at a predetermined temperature by ' 
virtue of the arrangement of said portions 
and as a result of the change of temperature, 
whereupon said stresses become effective to 
change abruptly the relative position of'said 
portions whereby when heated and concaved 
downwardly and placed on a relatively cool 
surface the toy will jump after the sheet 
has cooled to said predetermined tempera 
ture. , 

, 5. A toy comprising the combination with 
a fanciful celluloid figure, a thermostatic 
disk and means for resiliently connecting 
said ?gure to the disk to permit swiveling, 
the disk comprising a composite sheet of 
bi-metallic elements having different coeffi 
cients of expansion on opposite sides of the 
sheet, said disk being normally concave in 
one direction and tending to flatten in re 
sponse to temperature change in one sense, 
thereby setting up stresses which oppose 
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said tendency until a predetermined tem-' 
perature is reached, the stresses then abrupt 
ly changing the curvature of the disk where-. 
by when heated and concaved downwardly 
and placed on ‘a relatively cool surface the 
toy will jump after the sheet has cooled to 
said predetermined temperature. 

Signed by meat Cambridge, Massachu 
setts, this second day of October, 1924., 

. JOHN A. SPENCER. 
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