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MOVING EYE MECHANISM 

Abraham M. Katz and Kenneth W. Lindsay, Great Neck, 
N .Y., assignors to Ideal Toy Corporation, Hollis, N .Y. 

Filed Dec. 22, 1964, Ser. No. 420,262 
5 Claims. (Cl. 46-135) 

ABSTRACT OF THE DISCLOSURE 
An eye mechanism for animated dolls having a three 

dimensional cam mounted on a drive shaft with the 
cam having spaced cam surfaces engageable with cam 
follower means which are connected to pendulum eye 
units such that the doll’s eyes open and close upon rota 
tion of the three dimensional cam but nevertheless oper 
ate as normal pendulum-controlled eyes. 

The present invention relates generally to dolls and 
specifically to a mechanism for automatically moving the 
eyes of the doll through a periodic and repetitive open 
ing and closing motion while at the same time allowing 
the doll’s eyes to exhibit the normal pendulum functions, 
i.e., the closing of the doll’s eyes in response to rearward , 
tilting of the doll and the opening of the eyes in response 
to moving the doll into an upright position. 

In recent years, toy manufacturers made substantial 
advancements in the provision of animated features for 
dolls. For example, contemporary dolls are provided with 
voice mechanisms, movement mechanisms whereby the 
head moves with respect to the body to produce an in 
fant'like motion, tearing mechanisms, and the like. There 
has been in use for many years, a pendulum mechanism 
for doll’s eyes whereby the eyes assume an opened posi 
tion when the doll is held in an upright or vertical orien 
tation and assume a closed position when the doll is 
tilted rearwardly. This characteristic results from mount 
ing the eyeballs of the doll on a transverse pivot and 
providing su?icient mass to produce a pendulum e?ect 
wherein the axis of the doll’s pupils remains substantially 
horizontal. Accordingly, when the doll is held vertically, 
the eyes will appear opened and conversely, when the 
doll is held horizontally, the eyes will move into their 
closed position. Eyelids are normally formed on the por~ 
tion of the eyeballs immediately above the pupils such 
that the eyelid portions move across the eye socket open 
ings when the doll is tilted rearwardly. 

In addition to the incorporation of such pendulum 
operated moving eye mechanisms, further animated fea 
tures have been added to dolls. For example, in the US. 
Patent No. 3,029,552, entitled Animated Doll and issued 
on April 17, 1962, a doll is shown wherein the head 
moves with respect to the body simulating the motions 
of an infant in a crib. 
The present invention is concerned with the provision 

of a mechanism whereby the eyes of the doll will be 
periodicaly opened and closed when the doll is either in 
an upright or reclining position and wherein this mecha 
nism does not substantially interfere with the normal 
pendulum effect of the eyes. Although the present inven 
tion is useful generally in dolls, it ?nds particular ad 
vantage in dolls of the general type shown in the afore 
mentioned U.S. patent since it is there combined with 
other animated dolls’ features. It is further advantageous 
to provide the above described animated feature by means 
of a structure which ful?lls the overall requirements for 
cotrnrnercial success in the mass production toy industry: 
dependability of products, low unit cost, ease of manu 
facture, and reliability and simplicity of operation. 

Acordingly, it is a general object of the present in 
vention to provide an improved eye mechanism for a 
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doll. Speci?cally, it is an object of the present invention 
to provide an eye mechanism whereby the doll’s eyes 
will be periodically opened and closed. 

It is still further within the contemplation of the in 
vention to provide an eye mechanism for use in dolls 
which allows the doll’s eyes to be moved between an 
opened and closed position but which nevertheless does 
not substantially interfere with the traditional pendulum 
movement of the doll’s eyes. It is further an object of the 
present invention to provide such a mechanism which is 
inexpensive, dependable, and capable of commercial pro 
duction. 

In accordance with one illustrative embodiment of the 
present invention, there is provided an eye mechanism 
for inclusion within an animated doll which has a drive 
shaft mounted for rotational movement within the head 
of the doll. The eye mechanism comprises a pair of 
pendulum eyes mounted in the normal manner within 
the eye sockets of the doll for movement between an 
open position when the doll is vertically oriented, and a 
closed position when the doll is tilted rearwardly. A 
three-dimensional cam member is mounted on the drive 
shaft for rotational movement about its own central 
axis. The cam member has a lower cam portion at a 
?rst location on the shaft and an upper cam portion at 
a second location on the shaft with each of the cam 
portions, each having cam surfaces spaced from the other 
along the vertical extent of the shaft. Cam follower means 
are provided connected to the eyes and extend into the 
space between the two cam surfaces of the cam por 
tions. The follower means are movable under the influ 
ence of the pendulum motion of the eyes within the 
space between the respective cam surfaces. The cam sur 
face of the lower cam portion has a rising cam section 
followed by a falling cam section for respectively closing 
the doll’s eyes and then allowing them to open upon 
continued rotation of the cam member when the doll is 
vertically oriented. The cam surface of the upper cam 
portion has a ?rst falling cam section followed by a 
rising cam section for opening the doll’s eyes and there 
after allowing them to close respectively upon further 
rotation of the cam member when the doll is in its 
rearward tilted position. The spacing between the lower 
and upper cam portions is su?icient to allow the eyes 
to move under the in?uence of gravity between their 
opened and closed positions by means of the normal pen 
dulum effect. 
The above brief description, as well as further objects, 

features and advantages of the present invention, will be 
best understood by reference to the following detailed 
description of an illustrative embodiment of the inven 
tion, when taken into conjunction with the accompany 
ing drawings wherein: 

FIG. 1 is a side elevational view of a portion of a 
doll with portions broken away, illustrating one presently 
preferred environment for the present invention; 

FIG. 2 is a side elevational view of the mechanisms in 
side a doll’s head in accordance with the present in 
vention, with the doll’s head shown in phantom outline 
and a portion of the doll’s head around one of the eye 
sockets shown in section. The eye and its associated 
mechanism is shown in its opened position; 

FIG. 3 is a view similar to that of FIG. 2 illustrating 
the mechanism rotated through 180 degrees and the eye 
moved under the influence of the same member into its 
closed position; 
FIG. 4 is a sectional view taken along the line 4-4 

of FIG. 3 looking in the direction of the arrows; 
FIG. 5 is a side elevational view generally similar to 

that of FIG. 2, illustrating the doll tilted into its rear 
wardly reclined position; 
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FIG. 6 is a partial elevational view similar to that 
of FIG. 5 showing the eye mechanism rotated to drive 
the eye into its closed position; 
FIG. 7 is a partial side elevational view basically 

similar to FIGS. 2 and 3 but showing the cam member 
in an intermediate position between those shown in FIGS. 
2 and 3; 

FIG. 8 is a sectional view taken along the line 8--8 
of FIG. 7 and looking in the direction of the arrows; 

' FIG. 9 is a perspective view of the cam member in 
corporated in the mechanism in accordance with the 
present invention illustrating the detent stop mechanism; 
and ' 

, FIG. 10 is a graphical layout of the two cam portions 
of the cam member showing their relative positions plotted 
against circumferential locations about the periphery of 
the cam member. 
Now referring to the drawings, there is shown in FIG. 

1, a doll generally designated by the number 10 which 
includes a body 12 and a head .14. As may be seen by 
inspecting the portion of FIG. 1 which is shown in sec 
tion, a spring motor 16 is mounted within the body 12 
and is wound through a knob 18 projecting through the 
rear of‘t'he body. Extending upwardly from the spring 
motor 16 is a drive shaft 20 which is bent at 22 and which 
extends upwardly through a collar block 24. The drive 
shaft '20 is in brearing engagement with the block 24, 
such that the block 24 and the rigidly attached head 
moves through a generally conical motion with respect 
.to the body 12. The details of this construction and the 
operation of these mechanisms are more completely de 
scribed in the aforementioned issued US. patent. For 
the purposes of the present description, it is su?icient to 
note that drive shaft 20 extends upwardly through the 
neck block 24 and rotates within the head 14 and about 
its own central axis. 
The eye mechanism, generally designated by the nu 

meral 34 may be understood by referring to FIG. 2 and 
the following description: There is included within the 
doll’s head, a pair of eyeball sockets or openings 32 
in each of which is mounted a traditional pendulum eye 
unit 34. The eye unit 34 includes a casing 36 in engage 
ment with the skin of the doll’s head and an internal pivot 
ally mounted eyeball 38. In accordance with well known 
principles, the eyeball 738 is mounted on an axis trans 
verse to the doll’s head (i.e., on an axis parallel to a line 
drawn between the doll’s ears) for pivotal motion from 
an open position as shown in FIG. 2 to a closed posi 
tion as shown in FIG. 4. It will be noted that eyelashes 
40 are formed on the portion of the eyeball above the 
pupil to present a realistic closing of the eyes. Extending 
rearwardly from each of the pivotally mounted eyeballs 
38 are actuating arms 42 which are connected to a trans 
verse follower beam 44, thereby interconnecting the pen 
dulum eye units 34. Extending rearwardly from the fol 
lower beam 44 is a follower member 46, the function 
ofwhich will become readily apparent as the present 
description proceeds. It will be appreciated by those 
skilled in theart that the foregoing description presents 
presently known technology in the doll art. The pen 
dulum eye’ units 34 function to open and close the doll’s 
eyes in response to the attitude of the doll in space. 
Speci?cally, when the doll is generally upright as shown 
in FIG. 2, the pendulum effect causes the eyes to as 
sume their open position. Conversely, when the doll is 
tilted rearwardly as shown in FIG. 5, the pendulum ef 
fect ‘causes 'the doll’s eyes to assume a closed position 
except, of course, if the follower 46 is de?ected by some 
further element. 

Extending upwardly from the neck block 24 is a sup 
porting structure 48 which provides a central generally 
cylindrical'b'earing member 50. An upright bracket mem 
ber 52 extends upwardly from the supporting structure 
48 and is secured ‘to the skin of the doll head 14 at a 
point between the eye sockets (see‘FIG. 2). 
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The cam member 30 is rigidly secured to the shaft 20 

immediately above the bearing portion 50 of the support 
48 and rotates about its own axis within the doll’s head 
14 as the shaft 20 is rotated under the impetus of the 
spring motor 16. Reference to the perspective view of the 
cam member 30 in FIG. 9, in association with the vari 
ous elevational views of FIGS. 2, 3 and '5 through 8, will 
lead to the easiest understanding of the structure and con 
?guration of that member. The cam member 30 has a 
?rst or lower cam portion 54 and a second or upper cam 
portion 56 at spaced location along the length of its 
central axis. The lowercam portion 54 has a cam surface 
58 and the upper cam portion 56 'has an opposing and 
generally complementary cam surface 60. Cam surface’ 
58 faces upwardly and cam surface 60 faces downwardly. 
Each of the cam surfaces 58, 60, has a relatively sharp 
point at its center with steeply sloping inclines on either 
sidev of the center point. The shape of the lower cam 54 
may be best appreciated by viewing FIG. 7. It is shown 
in full elevational view. The shape of the cam may also 
be appreciated, from the functional ‘point of view, from 
a consideration of the graph FIG. 10.. ,The lower cam por 
tion 54 and the upper cam portion 56 are formed of 
slightly curved members which, for purposes ‘of the pres 
ent description, can be considered to generally approach 
a ?at member. Each of these cam portions is positioned 
at an angle with respect to the central axis of the cam 
member (the axis of the shaft 20) and are on opposite 
sides of that axis. .As seen in FIG. 8, a lower-central‘web 
62 supports the lower cam portion 54 and an upper central 
web 64 supports the upper cam portion 56. _ . 
The physical relationship between the vfollower mem 

ber-46 attached to the eye units 34 and the vcam'portions 
54, 56 of the cam member 39 is such that the lower-cam 
portion 54 acts on the follower 46 when the doll is in its 
upright position and the upper cam portion 56 acts on 
the follower 46 when the doll is in its rearward reclined 
position. The action of the cam member 30,0n the eye 
units 34 is to close the eyes when thedoll is upright or 
open ‘the eyes when the doll is reclined, once for :each 
revolution of the cam member v30. This movement will 
be best appreciated by progressively studying FIGS. ,2, 
3, 5, 6 and 7. In FIG. 2, the cam member 3tlisshown 
with the beginning of the lower cam .54, 90 degrees away 
from the follower 46. 'In FIG. 7, the shaft 20 and the 
cam member 30 are:shownvhaving been rotated through 
90 degrees from the position of FIG. 2 with the begin 
ning of cam surface 58 of cam member54 engaging‘th'e 
follower 46. It will be appreciated that upon ‘further ro 
tation of the .camrnember 30, the upwardly rising por 
tion of the cam surfaceSS willlift the .cam follower ‘46 
thus tiltingthe eyeballs 38 of the eye units 34 down 
wardly. Upon a further rotation of 90 degrees, .the follow 
er 46 will becammed to its uppermost position 1as shown ' 
in FIG. 3. ‘Further rotation from that point .willallow 
the follower 46 to slide downwardly on the downward 
sloping section of the cam surface 58 until thecompletely 
opened position is once again reached. Furtherwrotationrof 
the canrmember 36 through an additional 90 degrees will’ 
bring the mechanisms back into the orientation as shown 
in FIG. 2. Accordingly, it will be appreciated that-there 
is a 180 degree period of the rotation of the cam mem 
ber'30in which a follower 46 is not at all affected; there 
is a 90 degree portion of the cycle in which ‘the cam fol 
lower 46 is forced upwardly thereby closing the eyes; and ' 
there is a further 90 degree portion of‘the cycle in which 
the follower '46 is allowed‘to drop downwardly once again 
to return the eyes to‘ their opened positions. 
When the doll‘ 10 is tilted rearwardly as shown in FIG. 

5, ‘the cam member 30 works in a generally similar .man 
ner but in this position 'it functions to open the doll’s 
eyes once during each cycle of rotation. Speci?cally, when 
the doll is tilted rearwardly the normal pendulum move 
inent of the eye units 34 causes the doll’s eyes to assume 
a closed position (see FIG.‘ '6). Upon rotation of the 
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cam member 30, the cam surface 60 of the upper cam 56 
will contact the cam follower 46 and through a 90 degree 
rotational of the cam member 30 will push the count fol 
lower downwardly thereby to rotate the eyeballs 38 of 
the eye units 34, move them into their open position as 
shown in .FIG. 5. Continued rotation of the cam member 
30, by continued rotation of the drive shaft 20, will allow 
the cam follower 46 and the eye units 34 to return to 
their normal position as determined by the pendulum ac 
tion and thereby to close the doll’s eyes. It will be appre 
ciated that the upper cam portion 56 functions in a man 
ner similar but opposite to that of the lower cam por 
tion 54. 

Since it is desirable that the cam portion 30 come to 
rest in a position wherein the lower and upper cam mem 
bers 54, 56 do not interfere with the normal pendulum 
action of the eye units 34, a detent mechanism 66 is pro 
vided comprising a leaf spring 6-8 having a point contact 
70 which leaf spring is secured at 72 to the upright 52 
of support member 48. The point 70' of the leaf spring 
68 engages a transverse disk 74 integrally on the cam 
member 30, which disk is provided with a pair of detent 
notches 76, 78 on opposite sides thereof and arranged at 
the respective beginning and end of the cam portions 54, 
56. Since the spring motor 16 is of fairly conventional 
design and has a run-down area, as it approaches the end 
of its power, it will stop at any point where an unusual 
load is placed upon it. The detent mechanism 66 provides 
such a load. Although the friction forces due to the de 
tent mechanism 66 are insuf?cient to effect operation dur 
ing the normal operable range of the spring motor 16, 
when the motor reaches the end of its power, the detent 
66 is effective to stop the cam member 30 at one of its 
two desirable 180 degree positions. As illustrated in FIG. 
8, in either one of these positions, the follower member 
of 46 may tranverse its full vertical extent under the in 
?uence of the pendulum mechanisms in the eye units 34 
free from interference from either one of the two cam 
portions 54, 56. 
Mounted above the cam member 30 and supported 

thereby is a noise mechanism ‘80, commonly referred to 
as a “ma-ma” mechanism, which produces a ma-ma 
sound each time its central axis is turned end through end 
in a vertical plane. Accordingly, the ma-ma mechanism 
80 will produce noise once during each cycle of the oper 
ation of the eye mechanism, but only when the doll is in 
its rearwardly reclined position. When the doll is in its 
vertical or upright position, the Ina-ma mechanism will 
be inactive. 

It will be appreciated that there is provided in accord 
ance with the present invention an improved eye mecha 
nism for a doll which adds a new degree of animation 
without interfering with the normal actions of the well 
known pendulum doll eye units. Speci?cally, a doll in 
corporating the mechanisms of the present invention may 
be used in exactly that manner well known for pendulum 
eye dolls. Speci?cally, when the doll is in an upright posi 
tion, the doll’s eyes are open and when the doll is tilted 
rearwardly, the eyes are closed under the in?uence of 
gravity. When the mechanisms according to the present 
invention are actuated by means of an internal motor, 
such as the spring motor illustrated above, the doll’s eyes 
will be closed once during each cycle of operations when 
the doll is in a vertical orientation and they will be opened 
once during each cycle of operations when the doll is tilted 
rearwardly. As will be appreciated by those skilled in the 
art, the mechanisms disclosed and illustrated above are 
simple and dependable, easy and inexpensive to manufac 
ture and have a high degree of reliability. 

Although there has been only one speci?c structure 
illustrated herein, it will be appreciated that a number 
of design variations from the illustrated structure may 
be readily made by those skilled in the art without de 
parting from the basic teachings in accordance with the 
present invention. Accordingly, the following claims 

10 

20 

40 

55 

60 

65 

70 

75 

6 
should be construed broadly in a manner consistent with 
the spirit and scope of the invention. 
What is claimed is: 
1. In an animated doll having rotating drive means 

including a shaft and a pair of pendulum eyes mounted 
within the eye sockets of the doll for movement between 
an opened position when the doll is tilted rearwardly and 
a closed position, a cam member mounted within the 
head of the doll for rotational movement about its cen~ 
tral Hi8 and connected to said rotating drive means, 
said cam member having a ?rst cam surface means at 
a ?rst location on said shaft and a second cam surface 
means at a second location on said shaft, said cam sur 
face means spaced from each other along the vertical 
extent of said shaft, and cam follower means connected 
to said eyes and operatively engaged with said cam mem 
ber, said cam surface means periodically closing and 
periodically opening the doll’s eyes upon rotation of said 
cam member when said doll is in an upright position 
and a reclined position, respectively. 

2. An eye mechanism for an animated doll having 
powered drive means including a drive shaft mounted 
for rotational movement with the head of the doll, said 
eye mechanism comprising a pair of pendulum eyes 
mounted within the eye sockets of the doll for move 
ment between an opened position when the doll is ori 
ented vertically and a closed position when the doll is 
tilted rearwardly, a cam member mounted on said drive 
shaft for rotational movement, said cam member hav 
ing a ?rst cam surface means and a second cam surface 
means, said ?rst and second cam surface means spaced 
from each other along the vertical extent of said shaft 
and being oriented at spaced locations about the circum 
ferential extent of said cam member, and cam follower 
means connected to said eyes and operatively engaged 
with said cam member, said cam surface means period 
ically closing and periodically opening the doll’s eyes 
upon rotation of said cam member when said doll is in 
an upright position and a reclined position, respectively, 
said ?rst and second cam surface means ‘being spaced 
apart a distance su?icient to allow said eyes to move 
under the in?uence of gravity through the pendulum 
effect by allowing said cam follower means to freely 
move between said ?rst and second cam surface means. 

3. An eye mechanism for an animated doll having 
powered drive means including a drive shaft mounted 
for rotational movement with the head of the doll, said 
eye mechanism comprising a pair of pendulum eyes 
mounted within the eye sockets of the doll for move— 
ment between an opened position when the doll is ori 
ented vertically and a closed position when the doll is 
tilted rearwardly, a cam member mounted on said drive 
shaft for rotational movement, said cam member having 
a ?rst cam surface and a second cam surface, said ?rst 
and second cam surfaces spaced from each other along 
the vertical extent of said shaft and being oriented at 
spaced locations about ‘the circumferential extent of said 
cam member, said ?rst and second cam surfaces each 
having a rising cam section and a falling cam section, 
and cam follower means connected to said eyes and oper 
atively engaged with said cam member, said ?rst and 
second cam sections being spaced apart a distance suf 
?cient to allow said eyes to move under the influence of 
gravity through the pendulum effect by allowing said cam 
follower means to freely move between said ?rst and 
second cam portions. 

4. An eye mechanism for an animated doll having 
powered drive means including a drive shaft mounted 
for rotational movement with the head of the doll, said 
eye mechanism comprising a pair of pendulum eyes 
mounted within the eye sockets of the doll for move 
ment between an opened position when the doll is ori 
ented vertically and a closed position when the doll is 
tilted rearwardly, cam member mounted on said drive 
shaft for rotational movement, said cam member hav 
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ing a ?rst cam surface and a second cam surface, said 
cam surfaces space-d from each other along the vertical 
extent of said shaft and being oriented at spaced loca 
tions about the circumferential extent of said cam mem 
ber, said ?rst cam surface having a rising cam section 
followed by a falling cam section for closing the doll’s 
eyes and allowing them to open respectively upon rota 
tion of said cam member, said second cam surface hav 
ing a falling cam section followed by a rising cam sec 
tion for opening the doll’s eyes and allowing them to 
close respectively upon rotation of said cam member 
when the doll is in its rearward tilted position, and cam 
ffolloweremeans connected to said eyes and operatively 
engaged with said cam member, said ?rst and second 
cam surfaces being spaced apart a distance suf?cient to 
allow said eyes to move under the in?uence of gravity 
under a mndulum effect by allowing said cam follower 
means to freely move between said ?rst and second cam 
surfaces, said ?rst and second cam surfaces each occu 
pying substantially 180° of the circumferential extent 
of said cam member and positioned on opposite sides 
thereof. 

5. An eye mechanism for an animated doll having 
powered drive means including a drive shaft mounted 
for rotational movement with the head of the doll, said 
eye mechanism comprising a pair of pendulum eyes 
mounted within the eye sockets of the doll for move 
ment between an opened position when the doll is ori 
ented vertically and a closed position when the doll is 
tilted rearwardly, a double three-dimensional cam mem 
ber mounted on said drive shaft for rotational move 
ment about its central axis, said cam member having a 
lower cam portion at a ?rst location on said shaft and 
an upper cam portion at a second location on said shaft, 
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8 
oriented at spaced locations about the circumferential 
extent of said cam member, cam follower means con 
necting each of the eyes and extending into the space 
between the cam surfaces of said two cam portions, said 
follower means being movable under in?uence of pen-‘ 
dulum movement of said eyes within the space between 
the cam surfaces of said two cam members, the cam 
surface of said lower cam portion having a rising cam 
section ‘followed by a falling cam section for respective 
ly closing the doll’s eyes and allowing them to open re 
spectively upon rotation of said cam-member, when said 
doll is oriented vertically, 
cam portion having a falling cam section followed- by 'a 
rising cam section for opening the doll’s eyes andv allow 
ing them to close respectively upon rotation of said cam 
member when the doll is in its rearward tilted position, 
‘said lower and upper cam portions ‘being spaced apart ' 
a distance sufficient to allow eyes to move under the in 
?uence of gravity through the pendulum effect, said lower 
and upper cam portions each occupying substantially 180° 
of the circumferential exent of said cam member and 
positioned on opposite sides thereof. 
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