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PULSHNG DEVICE 
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119 E. Main ‘St, Madison 3, Wis. 

Filed Mar. 10, 1961, Ser. No. 94,313 
35 Claims. (Cl. 46-432) 

This invention relates to a pulsing device and more 
particularly relates to a pulsing device for producing a 
simulated heart beat and pulse in a toy doll or animal. 

While the toy industry has a long history of striving to 
produce and market toy dolls and animals of a more life 
like nature, it has not to this date been successful in mar 
keting toys having both a realistic heart beat and a ‘ 
pulse. The pulsing device of the present invention makes 
it possible to produce toys of this nature with a strikingly 
realistic heart beat and pulse. 

It is accordingly a primary object of the present inven 
tion to provide an improved pulsing device. 

It is another object of the invention to provide a 
pulsing device which is particularly suited to producing 
‘a realistic heart beat and pulse in toys. 

It is another object of the invention to produce a 
pulsing device of the forgoing type which through its 
single cycle of operation produces both a realistic heart 
beat and pulse. 

It is another object of the invention to produce a puls 
ing device which is small in size, economical to manufac 
ture, and rugged in construction so ‘as to withstand the 
harsh usage to which toys are generally subjected. 

It is still another object of the invention to produce 
a pulsing device for use in toy dolls and animals wherein 
the device is unitary in construction and produces both a 
realistic pulse and heart beat as an integral operation. 

These and further objects and advantages of the inven 
tion will become more apparent upon reference to the fol 
lowing speci?cation and claims and the appended draw 
ings wherein: 
FIGURE 1 is a vertical cross-section of a pulsing unit 

constructed according to the present invention; 
FIGURE 2 is a horizontal cross~section of the pulsing 

device taken along the line 2—2 in FIGURE 1; 
FIGURE 3 is a partial plan view showing the mount 

ing of the contact spring on the pulsing device; 
FIGURE 4 is a plan View of the underside of the 

diaphragm and coil assembly showing the placement of 
the contact carried by the diaphragm; 
FIGURE 5 is an exploded cross-sectional view of the 

valve unit; and 
FIGURE 6 is a vertical elevation, partly in section 

showing the pulsing unit completely assembled in its 
containing can. 

Referring to FIGURE 1 the pulsing device is indicated 
generally at 10 and consists of a magnetic subassembly 
generally indicated at 12, a diaphragm and coil subassem 
bly ‘generally indicated at 14, a cap generally indicated 
at 15, and a valve subassembly generally indicated at 16. 
The magnetic subassembly 12 is comprised of an an 

nular magnet 18 having a central bore 20 and upper and 
lower faces 22 and 2d. The magnet is axially magnetized 
so that opposite magnetic poles thereof appear at the 
upper and lower faces 22 and 24. A disc shaped lower 
pole piece 26 abuts the lower face 24 of the annular mag 
net 18 and carries in a central opening 28 a core 30 
which extends up through the bore 20 in the center of the 
magnet 18. A washer-like upper pole piece 32 abuts the 
upper face of the magnet 18 and has a central opening 
34 of the same diameter as the bore 20 in the magnet 18. 
The upper end 36 of the core 30 lies in the same plane 
as the upper surface 38 of the upper pole piece 32. 
The magnet 18 is preferably formed of a ceramic mag 
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netic material such as “Indox 1,” although other equiva 
lent magnetic materials may be utilized. The pole pieces 
26 and 32 are of a ferro-magnetic material such as 1010 
steel. In a speci?c embodiment of the invention the mag 
net 18 was an “Indox I” magnet sold under the trade name 
of “Stackpole Ceramagnet” by the Stackpole Carbon Com 
pany of St. Marys, Pennsylvania. The magnet had an out 
side diameter of 1 inch, a bore diameter of .375 inch and 
an axial length of .‘250 inch. The pole pieces 26 and 
32 were formed of 1010 steel and had a diameter of one 
inch and a thickness of .06 inch. The lower pole piece 26 
carried a core 30 which was also formed of 1010 steel 
and had a diameter of .16 inch and a height of .370 inch. 
The ‘diaphragm and coil subassembly 14 consists of a 

latex rubber ring 40 having a latex diaphragm 42 across 
its lower edge. In manufacture, the diaphragm 42 is a 
separate sheet of latex bonded to the ring 40‘ so that 
an integral unit results. The ring 40 carries an inwardly 
extending rib 44 for a purpose presently to be described. 
Mounted on the underside of the diaphragm 42 is a coil 
46 which is solenoidal in form and which is attached to 
the diaphragm by means of a suitable adhesive. 
The diaphragm ‘and coil subassembly 14- is mounted on 

a unitary cap 48 having a top Wall 50 and a cylindrical 
peripheral wall 52. The outer surface of the peripheral 
wall 52 is provided with a groove 54 which mates with 
the rib 44 on the ring 40 to secure the diaphragm in air 
tight relationship across the open mouth formed by the 
peripheral wall 52 of the cap. The cap and diaphragm 
thereby de?ne a chamber 56. The top Wall 50 of the 
cap carries a valve port which consists of a bore 58 
opening into the chamber 56. The upper end of the 
bore 58 connects to a countersunk opening 60 extending 
through the upper surface of the top wall 50. 
The diaphragm and coil subassembly is mounted on 

the magnetic subassembly by means of a spacer washer 
62 which is split at one side at 64, as best seen in FIGURE 
2. The spacer washer 62 may be formed of ?ber and 
may be secured to the upper pole piece 22 and to the 
diaphragm 42 by suitable adhesive. 

Referring to FIGURE 2, a cylindrical lower contact 66 
is secured to the upper face of the upper pole piece 22 
by an electrically conductive adhesive. The contact 66 
in a speci?c embodiment constituted a “Fassaloy 99” wire 
having a diameter of .03 inch and a length of .20 inch. 
Since the magnet 18 is formed of a ceramic material it 
is electrically nonconducting and it is therefore necessary 
to utilize a conductive coating 68 down at least one side 
of the magnet to provide an electrical connection between 
the upper pole piece 22 and the lower pole piece 24 in 
order to complete the electrical circuit which will present 
ly be described. 

Referring to FIGURE 4, one lead 70 from the coil 46 
is soldered at 72 to a cylindrical upper contact 74 which 
is glued to the underside of the diaphragm 42 with its 
axis normal to the axis of the lower contact 66. The 
upper contact 74 in a speci?c embodiment of the inven 
tion consisted of a 15% platinum silver wire having a 
diameter of 0.01 inch and a length of .20 inch. Referring 
to FIGURE 1 it is to be noted that the lead 70 from the 
coil 46 to the upper contact 74 is maintained out of en— 
gagement with the diaphragm except at the point at which 
it is secured to the upper contact 74. It has been found 
that unless this is done the relative movement between 
the lead and the diaphragm causes an ultimate cutting 
and rupture of the diaphragm. 

Referring to FIGURE 1, the upper wall 50 of the cap 
48 carries at its outer periphery an upwardly extending 
tit 76 which serves as a securing post for a contact spring 
indicated generally at 78. As may be seen in FIGURE 3, 
the contact spring '78 comprises an elongated arm 80 
which is arcuate in cross-section, as seen in FIGURE 1, 
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and which has at one end thereof a cross member 82 car 
rying a suitable slot for receiving the tit 76. In a speci?c 
embodiment the contact spring 78 was formed of beryl 
lium copper. The unitary cap 48 is preferably formed of 
a plastic material and the contact spring 78 may be locked 
in position by simply applying heat to the top of the tit 
76 so as to melt it about the opening in the cross member 
82. The other lead 84 from the coil 46 is soldered to the 
cross member 82 of ‘the contact spring 86 as is best seen 
in FIGURE 3. Again it is to be noted that the lead 84 is 
spaced from the diaphragm 42 except at the position where 
the lead is in engagement with the diaphragm between 
the diaphragm and the spacer washer 62. 

Referring to FIGURES 1 and 5 the valve subassembly 
comprises a circular valve member 88 which overlies the 
top wall 50 of cap 48 and overlies the countersunk open 
ing 60 therein. An aperture 90 is provided in the valve 
member 88 at a position out of alignment with the open 
ing 60 in the cap 48. The valve member 88 is preferably 
formed of latex and in a speci?c embodiment comprised 
a latex disc .50 inch in diameter having a thickness of 
.001 inch and an aperture 90 with a diameter of .060 inch. 
While latex is the preferred diaphragm material, it is 
possible to use other resilient materials such as poly 
ethylene or polyvinylchloride. The thickness of the valve 
member should not be less than .001 inch. 
The valve member 88 is secured in position on the top 

wall 50 of the cap 48 by means of a paper or plastic ring 
92 having a contact adhesive on its undersurface 94, as 
seen in FIGURE 5. The ring 92 is adhered both to the 
diaphragm and to the top wall 50 of the cup 48. 

Referring now to FIGURE 6, the pulsing unit 10 is 
mounted in a container 96 which is preferably of metal 
and which, in a speci?c embodiment, consisted of a zinc 
can having a wall thickness of .02 inch. The lower pole 
piece 24 is in electrical contact with the bottom 96 of the 
container. An insulating top 100 forms a closure for the 
can 96 and is secured in position by an inward curl 102 
of the upper edge of the can. A hole 110 is provided in 
the top 100 to allow the air movement necessary to the 
creation of the pulse. The ‘top 100 also carries a center 
contact 104 which is friction ?tted into an opening 106 
so that the lower end of the contact 104 engages the con 
tact spring 78. The pulsing device is held securely in 
position in the can 96 by means of a cylindrical retainer 
ring 108 which abuts the top 100 and the upper pole piece 
32. 

According to the invention the container 96 is of a 
diameter substantially equal to the diameter of a Type 
D dry cell battery so that the pulsing unit may be con 
veniently inserted into contact with such a battery in the 
same manner as another dry cell. 

In operation the pulsing unit is connected to a Type D 
dry cell with one terminal of the dry cell connected to 
the contact 104 and the other terminal to the container 
96. In the rest position of the diaphragm shown in 
FIGURE 1 an electrical circuit is established to the coil 
46 which rapidly drives the diaphragm 42 into the cham 
ber 56 thereby expelling air through ‘the opening 58-60. 
This causes the valve member 88 to lift so that air escapes 
through the opening 90 therein. The upward movement 
of the diaphragm 42 causes electrical contact between 
the upper contact 74 on the diaphragm and the lower con 
tact 66 to be broken to arrest the driving force of the coil 
46. The stretch of the diaphragm now causes the coil 
to settle back towards the rest position shown in FIG 
URE 1. This return movement is slowed by the pneu 
matic effect as air is sucked slowly into the chamber 56 
through aperture 90 in valve member 88 and opening 
58-60 in the cap 48, with leakage occurring between the 
valve member 88 and top surface of the wall 50 of the cap 
48 to establish communication between opening 90 and 
opening 58-60. Contact between the upper contact 74 
and the lower contact 66 is ultimately reestablished there 
by repeating the cycle. 
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The most important feature of the pulsing device of 

this invention is its ability to produce a readily detectable 
pulse and a realistic heart beat by the action just de 
scribed, and in order to achieve this effect there are a 
number of criteria which must be adhered to in the con 
struction of the unit. When the unit is properly con 
structed in observance of these criteria it need only be 
inserted into a hollow doll or a stulfed animal in order 
to produce not only a realistic heart beat sound but also 
the sensation of a pulse in synchronism with that sound. 
This is to say, a doll or stuffed animal into which the unit 
has been inserted not only produces the sound of a heart 
beat but it is also possible to literally feel a pulse by simply 
laying ones hand upon the doll or animal. 
Of these criteria the most important is the relationship 

of the coil to the diaphragm and to the contact system. 
In a speci?c embodiment of the invention the coil 46 con‘ 
sisted of 385 turns of number 39 copper wire having a 
nominal diameter of .0035 inch and weighing 0.50 gram. 
The diaphragm was of latex having a thickness of .002 
inch. The ring 40 was also of latex having an outer diam 
eter of .83 inch, an inner diameter of .75 inch and an inner 
diameter of the rib 44 of .65 inch. The cap over which 
this diaphragm is positioned had an inner diameter of .73 
inch, a chamber depth of .120 inch, an outer diameter of 
.90 inch. With these dimensions the diaphragm was sub 
ject to a 20% stretch when in position on the cap. The 
diaphragm had a resiliency in this condition such that it 
de?ects into the chamber .004 inch per gram of applied 
weight. The optimum relationship between the mass of 
the coil and the diaphragm was such that the weight of the 
coil de?ected the diaphragm into the chamber .002 inch 
:20% when the diaphragm-cup subassembly is inverted 
from the position seen in FIGURE 1. In operation the 
energization of the coil de?ects the diaphragm % of the 
way into the cup. 

In order to secure satisfactory pulse and heart beat 
utilizing a 1.5 volt battery the coil should have an ampere 
turn capacity of approximately 19-34, a resistance of 
approximately 20-40 ohms and a wire diameter of approxi 
mately .0025—.005 inch. 
The diaphragm must be formed of a stretchable mate 

rial with latex being the preferred material with a mini 
mum thickness of .0015 inch. It has also been found that 
in order to operate satisfactorily in this particular device 
the latex must be handled in a speci?c manner in the 
manufacture of the units. It has been discovered that 
where the latex is exposed to the radiation from white 
?uorescent lamps after the time that it is stretched over 
the cap, the diaphragms fail in service after a relatively 
short period of time. Experiments to determine the cause 
of this failure were undertaken and, while the complete 
nature of the phenomena is not completely understood as 
of this time, it is believed that the deleterious effect is 
caused by the ultraviolet radiation from a white ?uorescent 
lamp. When the light source was changed to yellow 
?uorescent light it was found that the deterioration no 
longer occurred. While it was at one time thought that 
the action of the ultraviolet light on the ozone in the 
atmosphere was causing the deterioration, subsequent tests 
proved that this is not completely accurate and that other 
agents are probably involved. As a result, in order to 
form satisfactory pulsing units it is necessary that the 
diaphragms, after having been stretched over the cups, 
should not be subjected to substantially any more ultra 
violet radiation than is found in the atmosphere or than 
is encountered in exposure to the light of yellow ?uorescent 
lamps. 

During the time that the coil is energized and drives 
the diaphragm into the chamber, the shape of the dia 
phragm is that of a truncated cone. After the coil is de 
energized and the diaphragm begins to settle, its shape 
becomes either dome-like or semi-toroidal. In any event, 
the portion of the diaphragm immediately adjacent to the 
coil moves into the chamber during the time that coil is 
energized. At the moment that the coil is deenergized, it 
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ceases its inward movement and immediately reverses its 
direction of movement to move out of the chamber. 

It has been found, however, that other portions of the 
diaphragm intermediate the coil and the rim of the cup 
continue to move into the chamber after the coil has been 
deenergized and subsequently reverse their direction of 
movement after the diaphragm has assumed its dome-like 
or semi-toroidal shape. It is an important feature of this 
invention that the contact should be placed on the dia 
phragm at the position which moves the greatest distance 
inwardly after deenergization of the coil. In a speci?c 
embodiment the contact 74 was placed .090 inch from 
the outer diameter of the previously de?ned coil. This 
places the contact 45% of the distance from the outer 
diameter of the coil to the inner diameter of the chamber. 
For effective operation the contact should be at this posi 
tion or no more than 10% closer to the coil and 20% 
farther away, with the percentages being percentages of 
the distance between the outer diameter of the coil and 
the inner diameter of the chamber. Stated differently, 
the upper contact should be spaced from the outer periph 
ery of the coil by a distance equal to 35-65% of the dis 
tance between the outer periphery of the coil and the 
inner periphery of the cap. 
With respect to the operation of the valve, the opening 

53—60 in the upper wall 50 of the cap 43 must have a 
diameter at the inner end thereof which is smaller than 
the diameter at the outer end where the valve member 
88 contacts the cap. In the speci?c embodiment of the 
invention the opening 58 had a diameter of .04 inch while _ 
the opening 66 was created by a 60-degree countersink 
and should have a maximum diameter of .125—.250 inch. 
It is not necessary that the shape of this opening 60 be 
conical (the upper opening may be simply counterbored) 
so long as the upper hole is larger than the lower. 
When the unit is constructed according to the fore 

going criteria it is possible to obtain both a realistic pulse 
and heart beat using a Type D ?ashlight cell as a source 
of power. The pulsing device is capable of withstand 
ing the rough usage to which toys are ordinarily sub 
jected and can be economically manufactured. 

While the illustrated embodiment of the invention 
shows a valving arrangement wherein air is forced out 
of the chamber on energization of the coil, it will be 
obvious that the converse may be true wherein air is 
sucked into the chamber upon energization of the coil. 
That is to say the coil and magnetic circuit may be ar 
ranged to cause fast movement of the diaphragm away 
from the chamber with a slow return to the rest posi 
tion. With an arrangement of this type ‘the direction of 
the opening 58—6@ is reversed, the valve assembly 16 is 
mounted in the chamber and the movable contact is 
similarly located. The pneumatic action desired is one 
which permits fast movement of the diaphragm upon 
energization of the coil with a slow return to the rest 
position and equivalent pneumatic arrangements are in 
tended to be within the purview ‘of this invention. While 
the converse of this movement is feasible, i.e., slow 
movement of the diaphragm on energization of the coil 
and ‘fast return on deenengization, this arrangement does 
not provide as efficient an action. 

Although the illustrated embodiment of the invention 
is believed to represent the optimum and uses a coil 
attached to the diaphragm in conjunction with a sta 
tionary permanent magnet circuit, it will be apparent to 
those skilled in the art that the portion of the electro 
magnetic circuit attached to the diaphragm may be a 
permanent magnet or a ferro-magnetic material, so long 
as the previously discussed mass and diaphragm resiliency 
requirements are ful?lled. 
The valve action which is illustrated provides a valve 

means wherein air passes more rapidly through the valve 
means in one direction than in the opposite direction 
and equivalent arrangements for accomplishing this func 
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6 
tion are intended to be covered within thescope of this 
invention. 
The invention may be embodied in other speci?c forms 

without departing from the ‘spirit or essential character 
istics thereof. The present embodiments are therefore 
to be considered in all respects as illustrative and not 
restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing 
description, and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
What is claimed and desired to be secured by United 

States Letters Patent is: , 
1. A pulsing device comprising a container forming 

an air chamber, a rubber diaphragm forming one wall 
of said chamber, said diaphragm being in a stretched 
condition when at rest, said diaphragm in a stretched 
condition having been exposed to light having an ultra 
violet component substantially no greater than is found 
in the atmosphere, valve means associated with said 
chamber for permitting transfer of air to and from said 
chamber, said valve means being such as to permit air 
transfer in one direction at a faster rate than in the 
opposite direction, electromagnetic means operatively as 
sociated with said diaphragm, means adapted to be con 
nected to a source of electric energy for periodically 
enengizing said electromagnetic means to cause periodic 
distension of said diaphragm from said rest position, 
said distension causing one side ‘of said ‘diaphragm to 
move air through said valve means at said faster rate, 
the other side of said diaphragm being subjected to sub 
stantially atmospheric pressure as said air is forced 
through said valve means at said faster rate, said dia 
phragm returning to its rest position as air ?ows through 
said valve means in an opposite direction at a slower 
rate. 

2. A device as set out in claim 1 wherein said means 
adapted to be connected to a source of electric energy 
comprises switch means having ‘one elongated element 
attached to said diaphragm and a second elongated ele 
ment having its axis substantially normal to the axis of 
said ?rst element and adapted to be contacted thereby. 

3. A device as set out in claim 1 wherein said con 
tainer comprises a one piece cup and said diaphragm is 
formed of latex. 

4. A pulsing device comprising a container forming 
an air chamber, a rubber diaphragm forming one Wall 
of said chamber, said diaphragm being in a stretched 
condition when at rest, said diaphragm in a stretched 
condition having been exposed to light having an ultra 
violet component substantially no greater than is found 
in’ the atmosphere, valve means associated 'with said 
chamber for permitting transfer of air to and from said 
chamber, said valve means being such as to permit air 
transfer in one direction at a faster rate than in the 
opposite direction, electromagnetic means operatively as 
sociated with said diaphragm, switch means adapted to 
be connected to a source of electric energy for periodical 
ly energizing said electromagnetic means to cause pe 
riodic distension of said diaphragm from said rest po 
sition, said distension causing one side of said diaphragm 
to move air through said valve means at said faster rate, 
said diaphragm returning to its rest position as air ?ows 
through said valve means in an ‘opposite direction at a 
slower rate, said switch means having one element there 
of carried by said diaphragm and another element there 
of stationarily mounted, said switch elements being in 
electrical contact when said diaphragm is stationary and 
separated when said diaphragm is distended from its rest 
condition. 

5. A device as set out in claim 4, said diaphragm hav 
ing portions thereof which reverse their direction of move 
ment when said electromagnetic means is deenergized and 
portions thereof which continue to move in the same 
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direction after said electromagnetic means is deenergized, 
said element of said switch attached to said diaphragm 
being attached approximately at the portion thereof which 
continues its movement for the greatest distance after 
said electromagnetic means is deenergized. 

6. A device as set out in claim 4 wherein said electro 
magnetic means includes a coil attached to said dia 
phragm, the weight of said coil being such that it distends 
such diaphragm .002 inch i20%. 

7. A device as set out in claim 4 wherein said electro 
magnetic means includes a coil attached to said diaphragm 
and having an ampere-hour capacity of 19-34 with a 1.5 
volt source of electric power. 1 

8. A device as set out in claim 7 wherein said coil has 
a resistance of 20-40 ohms. 

9. A pulsing device comprising a container forming an 
air chamber, a rubber diaphragm forming one wall of 
said chamber, said diaphnagm being in a stretched con 
dition when at rest, said diaphragm in a stretched condi 
tion having been exposed to light having an ultra-violet 
component substantially no greater than is found in the 
atmosphere, valve means associated with said chamber for 
permitting transfer of air to and from said chamber, said 
valve means being such as to permit air transfer in one 
direction at a faster rate than in the opposite direction, 
electromagnetic means operatively associated with said 
diaphragm, said electromagnetic means having one por 
tion attached to said diaphragm for movement therewith, 
switch means adapted to be connected to a source of 
electric energy for periodically energizing said electro 
magnetic means to cause periodic distension of said dia 
phragm from said rest position, said distension causing 
one side of said diaphragm to move air through said valve 
means at said faster rate, the other side of said diaphragm 
being subjected to substantially atmospheric pressure as 
said air is forced through said valve means at said faster 
rate, said diaphragm returning to its rest position as air 
flows through said valve means in an opposite direction 
at a slower rate, said switch means having one element 
thereof carried by said diaphragm and another element 
thereof stationarily mounted, said switch elements being 
in electrical contact when said diaphragm is stationary 
and separated when said diaphragm is distended from its 
rest condition, said diaphragm having portions thereof 
which reverse their direction of movement when said 
electromagnetic means is deenergized and portions there 
of which continue to move in the same direction after 
said electromagnetic means is deenergized, said element 
of said switch attached to said diaphragm being attached 
approximately at the portion thereof which continues its 
movement for the greatest distance after said electro 
magnetic means is deenergized. 

10. A device as set out in claim 9 wherein said ele 
ments of said switch comprise elongated members hav 
ing their longitudinal taxes substantially normal to one 
another. 

11. A pulsing device comprising a container having an 
open end, a diaphragm disposed over said open end, elec 
tromagnetic means having one portion thereof attached to 
said diaphragm, switch means adapted to periodically 
connect said electromagnetic means to a battery, one ele 
ment of said switch means being mounted on said dia 
phragm, a second element of said switch means, said dia 
phragm being formed of a distensible material which re 
tains substantially the same distensibility for a greater 
period of time than the life of said ‘battery, valve means 
in said container permitting a more rapid rate of air pas 
sage in one direction than the opposite direction, said 
diaphragm having a rest position which causes electrical 
contact between said elements of said switch means to 
energize said electromagnetic means to cause said dia 
phragm to move away from said rest position at a ?rst 
rate thereby forcing air through said valve means at said 
more rapid rate and ultimately breaking said electrical 
contact, whereupon said diaphragm returns to its rest 
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position at a second rate slower than said ?rst rate there 
by forcing air through said valve means at a less rapid 
rate until said elements of said switch means again make 
electrical contact to reenergize said electromagnetic 
means. 

12. A pulsing device comprising a container having an 
open end, a diaphragm disposed over said open end, 
electromagnetic means having one portion thereof at 
tached to said diaphragm, switch means adapted to peri 
odically connect said electromagnetic means to a battery, 
one element of said switch means being mounted on said 
diaphragm, a second element of said switch means, said 
diaphragm being formed of a distensible material which 
retains substantially the same distensibility for a greater 
period of time than the life of said battery, valve means 
in said container permitting a more rapid rate of air pas 
sage in one direction than the opposite direction, said 
diaphragm having a rest position which causes electrical 
contact between said elements of said switch means to 
energize said electromagnetic means to cause said dia 
phragm to move away from said rest position at a ?rst 
rate thereby forcing air through said valve means at said 
more rapid rate and ultimately breaking said electrical 
contact, whereupon said diaphragm returns to its rest 
position at a second rate slower than said ?rst rate there 
by forcing air through said valve means at a less rapid 
rate until said elements of said switch means again make 
electrical contact to reenergize said electromagnetic 
means, the air on one side of said diaphragm being con 
nected to the air on the other side of said diaphragm 
through said valve means, when said air is moving through 
said valve means at said faster rate. 

13. A pulsing device comprising an open ended con 
tainer having peripheral walls, a resilient diaphragm 
mounted over the open end of said container in a rest 
position, electromagnetic means operatively associated 
with said diaphragm, said electromagnetic means having 
one portion thereof attached to said diaphragm, switch 
means for periodically energizing said electromagnetic 
means to cause periodic distension of said diaphragm from 
said rest position, said switch means having one element 
thereof mounted on said diaphragm and a second element 
stationarily mounted and in electrical contact with said 
?rst element when said diaphragm is in said rest position, 
said switch means energizing said electromagnetic means 
when said diaphragm is in said rest position to cause its 
distension from said rest position whereby said electrical 
contact is broken and said diaphragm returns to its rest 
position, and valve means in said container permitting air 
?ow therethrough in one direction at a ?rst rate and in 
the opposite direction at a second slower rate, said air 
moving through said valve at said ?rst rate as said dia 
phragm moves away from said rest position during the en 
ergization of said electromagnetic means and moving 
through said valve at said second rate as said diaphragm 
returns to said rest position, said diaphragm having por 
tions thereof which reverse their direction of movement 
when said electromagnetic means is deenergized and por 
tions thereof which continue to move in the same direc~ 
tion after said electromagnetic means is deenergized, said 
element of said switch attached to said diaphragm being 
attached approximately at the portion thereof which con 
tinues its movement for the greatest distance after said 
electromagnetic means is deenergized. 

14. A device as set out in claim 13 wherein said resili 
ent diaphragm comprises latex stretched approximately 
20%. 

15. A device as set out in claim 14 wherein said por 
tion of said electromagnetic means attached to said dia 
phragm comprises a coil having a weight which causes a 
distension of said diaphragm of .002 inch _-':2O%. 

16. A device as set out in claim 15 wherein said coil 
has an ampere hour capacity of 19-34 ampere-hours with 
a 1.5 volt voltage source. 

17. A pulsing device comprising an open ended contain 
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er having peripheral walls, a diaphragm mounted over the 
open end of said container in a rest position to form a 
chamber, valve means communicating with asid chamber, 
electromagnetic means operatively associated with said 
diaphragm, said electromagnetic means having one por 
tion thereof attached to said diaphragm, switch means for 
periodically energizing said electromagnetic means to 
cause periodic distension of said diaphragm from said rest 
position, said switch means having one element thereof 
mounted on said diaphragm at a distance from said one 
portion of said electromagnetic means equal to 35-65% 
of the distance between said one portion of said electro 
magnetic means and said peripheral wall, whereby ener 
gization of said electromagnetic means causes periodic 
distension of said diaphragm from said rest position at a 
?rst rate of movement and return of said diaphragm to 
said rest position at a second rate of movement slower 
than said ?rst rate. 

18. A device as set out in claim 17 wherein said con 
tainer comprises a one piece cap and said diaphragm com 
prises a latex ?lm attached to a latex ring attached to 
said cap by its resiliency. 

19. A device as set out in claim 18 wherein said dia 
phragm has a thickness of no less than .0015 inch. 

20. A pulsing device comprising an open ended con 
tainer having peripheral walls, a diaphragm mounted over 
the open end of said container in a rest position, electro 
magnetic means operatively associated with said dia 
phragm, means adapted to be connected to a source of 
electric energy for periodically energizing said electro 
magnetic means to cause periodic distension of said dia 
phragm from said rest position, flap valve means on said 
container, said container having an opening therein hav 
ing a larger diameter on one end than on the other end, 
said flap of said ?ap valve means acting to close the larger 
diameter end of said opening. 

21. A pulsing device as set out in claim 20 wherein 
said flap is secured to said container about its entire pe 
riphery and has an opening therein. 

22. A pulsing device as set out in claim 21 wherein 
said opening in said flap is out of alignment with said 
opening in said container. 

23. A pulsing device as set out in claim 20 wherein 
said container comprises a one piece cap having a top 
and cylindrical peripheral walls, said diaphragm being 
latex. 

24. A pulsing device as set out in claim 23 wherein said 
opening in said container is in said top of said cap and 
said ?ap is secured to one surface of said top. 

25. A pulsing device as set out in claim 24 wherein 
said ?ap is formed of latex. 

26. A pulsing device as set out in claim 25 wherein 
said ?ap is on the outside surface of said top. 

27. A pulsing device comprising a one piece cap hav 
ing a top and cylindrical walls extending therefrom a 
diaphragm mounted over the open end of said cap to 
form a chamber therein, said diaphragm comprising a 
latex ?lm atltched to a latex ring resiliently secured around 
said cylindrical walls to maintain said diaphragm in a 
stretched rest condition, valve means associated with said 
chamber for permitting transfer of air to and from said 
chamber, said valve means being such as to permit air 
transfer in one direction at a faster rate than in the op 
posite direction, electromagnetic means operatively asso 
ciated with said diaphragm, switch means adapted to be 
connected to a source of electric energy for periodically 
energizing said electromagnetic means to cause periodic 
distension of said diaphragm from said rest position, said 
distension causing one side of said diaphragm to move 
air through said valve means at said faster rate, said dia 
phragm returning to its rest position as air ?ows through 
said valve means in an opposite direction at a slower 
rate, said switch means having one element thereof car 
ried by said diaphragm and another element thereof sta 
tionarily mounted, said switch elements being in electrical 
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contact when said diaphragm is stationary and separated 
when said diaphragm is distended from its rest condition. 

28. A pulsing device as set out in claim 27 wherein 
said diaphragm is no less than .0015 inch thick. 

29. A pulsing device as set out in claim 28 wherein 
said valve means comprises ?ap valve means, said cap 
having an opening in its top having a larger diameter on 
one end than on the other end, said ?ap of said ?ap valve 
means acting to close the larger diameter end of said 
opening. 

30. A pulsing device as set out in claim 29 wherein 
said ?ap is secured to said ‘top about its entire periphery 
and has ‘an opening therein. 

31. A pulsing device as set out in claim 30 wherein 
said opening in said flap is out of alignment with said 
opening in said top. 

32. A pulsing device comprising a container having 
an open end and having peripheral walls, a distensible 
diaphragm mounted over the open end of said container 
in a rest position to de?ne an air chamber, electromag 
netic means including coil means attached to said dia 
phragm, switch means adapted to be connected to a bat 
tery for periodically energizing said coil means to cause 
periodic distension of said diaphragm from said rest posi 
tion, said switch means having one element thereof 
mounted on said diaphragm in electrical contact with a 
second switch element stationarily mounted, said switch 
elements when in contact causing energization of said 
coil to thereby cause distension of said diaphragm from 
said rest position, means associated with said air chamber 
for causing said distension from said rest position to 
occur at a ?rst rate of movement thereby breaking said 
contact and return of said diaphragm to said rest posi 
tion at a second rate of movement slower than said ?rst 
rate, said coil having an ampere turn capacity of 19-34 
with an impressed voltage of approximately 1.5 volts. 

33. A pulsing device comprising a container having an 
open end and having peripheral walls, a distensible dia 
phragm mounted over the open end of said container in 
a rest position to define an air chamber, electromagnetic 
means including coil means attached to said diaphragm, 
switch means adapted to be connected to a battery for 
periodically energizing said coil means to cause periodic 
distension of said diaphragm from said rest position, said 
switch means having one element thereof mounted on 
said diaphragm in electrical contact with a second switch 
element stationarily mounted, said switch elements when 
in contact causing energization of said coil to thereby 
cause distension of said diaphragm from said rest posi 
tion, means ‘associated with said air chamber for caus 
ing ‘said distension from said rest position to occur at a 
?rst rate of movement thereby breaking said contact and 
return of said diaphragm to said rest position at a second 
rate of movement slower than said ?rst rate, said coil 
having a resistance of 20-40 ohms. 

34. A pulsing vdevice comprising a container having an 
open end and having peripheral walls, a distensible dia 
phragm mounted over the open end of said container in 
a rest position to de?ne an air chamber, electromagnetic 
means including coil means attached to said diaphragm, 
switch means adapted to be connected to a battery for 
periodically energizing said coil means to cause periodic 
distension of said diaphragm from said rest position, 
said switch means having one element thereof mounted 
on said diaphragm in electrical contact with a second 
switch element stationarily mounted, said switch elements 
when in contact causing energization of said coil to 
thereby cause distension of said diaphragm from said 
rest position, 3621115 associated with said air chamber for 
causing said distension from said rest position to occur 
at a ?rst rate of movement thereby breaking said contact 
and return of said diaphragm to said rest position at a 
second rate of movement slower than said ?rst rarte, said 
coil being wound with copper wire having a diameter of 
approximately .00125—.O()5 inch. 
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35. A doll having ‘a simulated heartbeat and pulse, 
comprising a doll body enclosing battery means and in 
cluding a container forming an air chamber, a rubber 
diaphragm forming ‘one wall of said chamber, said dia 
phragm being in a stretched condition when ‘at rest, said 
diaphragm in a stretched condition ‘having been exposed 
to light having an ultra-violet component substantially 
no greater than is found in the atmosphere, valve means 
associated with said chamber, said valve means being 
such as to permit air transfer in one direction at a faster 
rate than in ‘the opposite direction, electromagnetic means 
operatively associated with said diaphragm, means con 
nected to said battery means for periodically energizing 
said electromagnetic means to cause periodic distension 
of said diaphragm from said rest position, said distension 
causing one side of said diaphragm to move air through 
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said valve means at said faster rate, the other side of said 
diaphragm being subjected to substantially atmospheric 
pressure as said air is forced through said valve means 
at said faster rate, said diaphragm returning to its rest 
position as air ?ows through said valve means in an op 
posite ‘direction at a slower rate. 
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