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57 ABSTRACT 
For poisonous or otherwise hazardous materials, an 
enclosure or enclosing package comprises a main con 
tainer body and a tightly engaging closure or stopper 
therefor. The main container and the closure are pro 
vided with mutually interlocking means, the operation 

[11] 3,860, 136 
(45) Jan. 14, 1975 

of which is relatively complex for illiterate children 
but relatively simple for adults who follow operating 
instructions, preferably printed on the stopper. The 
stopper or closure is preferably a two-piece structure, 
comprising a resilient seal which is rotatable but held 
captive within a carrier cap. For opening, the carrier 
cap must be rotated with respect to the main body, 
normally by the user's palm, in a specified direction 
while it is simultaneously depressed towards the main 
body and against the resilient reaction of the seal 
which tends to push the carrier away from the main 
body. To operate in closing, essentially the reverse 
procedure is followed, except that the applied torque 
is opposite to that of opening. The stopper or closure 
is designed to provide a very limited peripheral sur 
face area for gripping by a child's hands or teeth. A 
ring is fixed to the container to simulate in position 
and appearance the rim of a conventional screw cap, 
diverting efforts to its attempted removal rather than 
removal of the stopper from within this ring. Locking 
elements on the carrier engage the sides of slotted 
portions in an annular web which joins the ring to the 
main container body. In the two-piece stopper, sepa 
rate pieces are each provided with an annular bearing 
surface of relatively small radius so that the torque re 
quired to release the closure from the body is minimal, 
even when the applied axial force is substantial, as it 
must be for safety. 

10 Claims, 11 Drawing Figures 
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CHILD-RESISTANT ENCLOSURE FOR 
HAZARDOUS MATER ALS 

BACKGROUND AND PRIOR ART 

Large and increasing numbers of small children have 
been injured by poisoning in recent years, due to their 
getting access to harmful materials in packages or en 
closures which they can open. Drugs, medicines, clean 
ing compounds, and various toxic compositions have 
contributed injuries to such an extent that legislation 
has been enacted which places heavy responsibility on 
package makers as well as on marketers of such prod 
ucts. This legislation requires that commonly pur 
chased materials found in normal homes, such as aspi 
rin tablets, for example, must be kept in child-resistant 
containers or enclosing devices. 
There is, consequently, a serious need for enclosures 

or containers for pills, tablets, capsules, powders, and 
other toxic or potentially toxic materials which cannot 
be opened by children. Such containers, however, must 
be capable of being opened for use by the average adult 
person without unreasonable effort; moreover, they 
should give good protection to their contents against 
moisture and other deteriorants. A number of such 
packages have been designed and placed on the mar 
ket; some of them are not satisfactory for various rea 
sons, such as lack of safety, undue difficulty in opening 
by an adult person, etc. 
Among the various types of containers or enclosures 

proposed in the prior art are those known collectively 
as "palm and turn' types. In these, a locking mecha 
nism is released by applying pressure by the palm of the 
hand in a direction axially of the container, which may 
vary widely in specific form. It may be a plastic vial, 
small bottle, or the like. While holding the parts thus, 
to keep the lock disengaged, the package body or main 
receptacle part and the closure are turned relatively, 
i.e., one with respect to the other, to clear the locking 
means, after which the closure is removed and the con 
tents exposed. Depending on the shape and design of 
the container or receptacle, the force required for turn 
ing while the parts are held in tight frictional engage 
ment may be very considerable and many complaints 
have been noted with some types of such receptacles 
that if a child cannot open a container, an adult can't 
open it either. 
Whatever other merits a "safety' container or enclo 

sure may have, if it cannot be opened for the intended 
purposes by application of reasonable force by a re 
sponsible adult, it is not acceptable. Some of the safety 
containers of the prior art are too tricky for the average 
user and he will reject them as unsatisfactory. Some re 
quire unusual dexterity; others may be too simple and 
a clever child, though of tender years, may be able to 
open them. Some of them are unreliable in operation; 
after being opened once or twice the locking elements 
are abraded or worn away and no longer effective. 
Some involve a "ratchet' action, permitting free or rel 
atively free rotation of the cap while not releasing it. In 
some cases these invite experimentation by the child 
with possibly serious results. Some of them can be 
"forced', even by a fairly small child and hence are not 
acceptable. 
Therefore, some of the objects of the present inven 

tion are (l) to develop and make available enclosure 
containers or receptacles of various sizes, shapes and 
materials which meet the safety requirements noted 
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2 
above; (2) to design container and closure means of 
reasonable complexity and cost, consistent with safety 
requirements, and (3) to design containers and clo 
sures which give good weather protection to the pack 
aged contents and give the necessary protection with 
out being difficult or impossible for authorized adults 
to open when needed. Further objects are to minimize 
the turning movement or torque required for unlocking 
when the parts are subjected to adequate compressive 
force while making certain that the efforts of a child to 
wards opening the container will be unavailing. Still 
further objects are to provide visible means for deter 
mining immediately whether or not the container is 
properly locked. Additional objects will appear more 
fully as this description proceeds. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of a closed receptable or 
enclosure, showing a preferred embodiment of the in 
vention including a main container and a closure ele 
nent. 
FIG. 2 is a top view of the closure element or stopper 

of FIG. 1, taken substantially from the line 2-2 of FIG. 
1. 
FIG. 3 is an exploded view of the main container and 

the two-component stopper or closure element of 
FIGS. 1 and 2. 
FIG. 4 is an enlarged view in vertical section and with 

parts broken away, of the container and stopper 
closure of FIGS. 1 to 3, taken substantially along the 
line 4-4 of FIG. 2. 
FIG. 5 is enlarged fragmentary side view, with parts 

shown in section, taken substantially along the line 
5-5 of FIGS. 4 and 6. 
FIG. 6 is a top view of the container of FIGS. 1 to 5, 

without the stopper-type closure, taken substantially 
along the line 6-6 of FIG. 3. 

FIG. 7 is a fragmentary sectional view of details 
showing the relationship between interlocking parts 
when the stopper-type closure, FIGS. 3 and 4, is se 
cured in place. 

FIG. 8 is another sectional detail view similar to FIG. 
7 but showing the relationship between parts in the un 
locked or free position. 

FIG. 9 is a fragmentary perspective view, showing a 
modification of the stopper-type closure and a part of 
the container. 
FIG. 10 is a vertical sectional view showing a modi 

fied resilient seal element. 
FIG. 11 is a fragmentary top view of the seal of FIG. 

10. 

DESCRIPTION OF PREFERREDEMBODIMENT 
FIGS. 1 and 2 show a first preferred embodiment and 

FIG. 3 shows an exploded view of an embodiment of 
the invention in a vial or plastic bottle 11. This is 
formed of tough plastic material which cannot easily be 
torn, broken or cut. The material is not subject to dam 
age or destruction by water or by other common liq 
uids. It preferably is made in a single piece by molding 
and comprises a more or less flat bottom wall portion 
13, indented in its central bottom area at 15 to enhance 
its moldability and its stability when resting on a flat 
surface. Integral with the bottom wall 13 is a substan 
tially vertical side wall 17. This is of essentially cylindri 
cal configuration, although it may be slightly tapered or 
of frusto-conical shape to facilitate production by 
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molding, as will be obvious. Near its top end, the wall 
17 is surrounded by an annular web element 19, the top 
surface of which lies in or substantially in a horizontal 
plane, i.e., perpendicular to the axis of the container, 
as shown. This web element 19 projects outward radi 
ally all around the upper part of the receptacle body 17 
and supports around its periphery a band or ring mem 
ber 21 which also has a vertical axis, being concentric 
with wall 19. Ring 21 is essentially a hollow cylinder in 
form, having its outer surface fluted or knurled as 
shown at 22 to more closely simulate the rim of a con 
ventional screw cap. The fluting or knurling is not abso 
lutely necessary but is desirable as it enhances the re 
semblance of the ring 21 to the normal downturned rim 
of such a screw cap. Thus, it appears superficially at 
least, to be a part of the cap or closure, rather than part 
of the main receptacle or container. A child trying to 
remove it with finger nails or teeth would not be oper 
ating on the closure at all, as will be explained. In a 
sense the ring 21 may be called a "dummy' or false 
cap, although it has no closure parts or functions. Its 
vertical width is sufficient to substantially cover the 
juncture between the container and the true closure, 
and their locking elements, was will be explained more 
fully below. 
The annular web element 19, which supports the ring 

21 and is preferably integral with this ring and with the 
container body 17, contains a series of perforations or 
bayonet slots 23, FIGS. 3 and 6. These are elongated 
arcuately extending slots each having a wider portion 
25 at its rear or counterclockwise end, FIG. 6, and a 
longer narrow slot 26 at its forward or clockwise end. 
This narrower part 26 has a side bar or rib 27 which 
serves as a locking element, as will be more fully de 
scribed below. An inturned hook end 28 on each of a 
series of depending hook members 29, FIG. 7, project 
ing downwardly from an upper and outer closure or lid 
member 30, engages each slot, as will be further ex 
plained. 
The outer or carrier lid or cap 30 is formed, as best 

seen in FIG. 4, with a main upper wall 32, which lies 
substantially in a horizontal plane. Around its periph 
eral edges, the carrier top is tapered to a very narrow 
edge 34. The reason for this is to minimize the surface 
area which can be grasped for turning or pulling on the 
carrier cap 30. It has a dependent skirt or flange 35 set 
in somewhat from its extreme outer edge 34. The hook 
members 29 depend from and are integral with this 
flange 35. In number and spacing around the flange 35 
the hooks are arranged to correspond with and fit the 
openings 23, etc., in the web member 19, mentioned 
above. When this carrier lid or cap is locked to the con 
tainer through the hook 29 and the slot 23, its narrow 
rim 34 is only slightly spaced above the upper edge of 
ring member 21, so that these parts 21 and 34 appear 
superficially to be one unitary cap. This relationship is 
shown in FIG. 7; see also FIG. 4. FIG. 8 shows the rela 
tionship when the hook elements 28 are not engaged 
with the web 19. 
Associated with the carrier member 30 is an inner 

stopper or sealing member 40. It comprises a resilient 
circular plate which preferably is not quite flat but 
slightly crowned. Member 40 is made of resilient mate 
rial, of sufficient stiffness to push member 30 upwardly 
from main container 11 and thus hold locking elements 
29, 28, 27 in place against the efforts of a small child. 
It is formed in one piece, in the case of FIGS. 1 to 9 and 
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4. 
has an upstanding central boss 42, with a recess 44 cen 
trally located therein surrounded by a flat annular area 
43. A downwardly projecting stud 46, attached in the 
center of the lower face or carrier member 30 fits in 
this recess 44. This keeps the seal member 40 centered 
with respect to the upper member 30. These parts may 
be cemented together, if desired, but preferably the 
disc 40 is retained though loosely and freely rotatable 
within flange 35 by the surrounding dependent hook 
members 29. The seal 40 has a downturned and rather 
thin peripheral edge 48 which, when the closure is not 
secured to the container, rests lightly on the inturned 
locking parts 28 of the hooks 29, as shown in FIG. 8. 
This disc can be snapped into place within the hook el 
ements 29 by flexing the disc slightly. The hooks also 
may yield enough to facilitate such assembly. Once in 
place, the disc is difficult to remove from the cage 
formed by the hooks and it is normally retained in as 
sembly with the outer cap 30, whether the latter is asso 
ciated with a container 11 or not. The thin feather edge 
48 is adapted to fit down and around the upper edge 50 
of the receptacle wall 17, when the stopper is in place, 
as clearly shown in FIG. 4. In this Figure, the disc 40 
is held under pressure, due to the latching of the hook 
elements 28 in openings 23, etc., of web member 19. 
It is then substantially flat and applies an upward force 
to the carrier cap 30 which keeps the hooks 28 tightly 
engaged unless and until pressure applied to the top of 
the carrier lid 30 overcomes this upward force of the 
flattened seal 40. The seal 40 is designed, taking into 
consideration its inherent elastic properties, its thick 
ness, diameter, and other physical characteristics, so 
that the upward force it exerts usually cannot be over 
come by a small child. Under this force, the marginal 
part of member 40 remains in good sealing contact with 
rim 50 as long as the hooks 29, 28 are engaged with ele 
ments 27 of web member 19. 
Referring further to web element 19, which secures 

the ring 21 to the main container body 17, it comprises 
transverse strut portions 54 extending between and in 
tegral with the body 17 and the ring 21. These are lo 
cated between the bayonet openings 23 previously 
mentioned. FIG. 6 shows a top view of these parts. FIG. 
5 shows two strut portions 54 in section, this Figure 
being a projection of a curved surface defined approxi 
mately by the line 5-5 of FIG. 6. As shown in FIG. 5, 
the struts 54 are in the form of inverted channel mem 
bers. Connected to each of these struts, and extending 
arcuately to the rear or counterclockwise alongside the 
narrow parts 27 of slots 23, are locking elements 56 of 
the web member 19. These elements 56 are shaped, 
when seen in elevation, as shown in FIG. 5, having a 
rearward down-facing curved portion 57, a vertical 
plane locking surface 58, and a downwardly facing rest 
or stop surface 59. 
When a lid or cover is to be applied to the main con 

tainer 11, the cover assembly, as shown best in FIG. 4, 
is placed over the container with the dependent hook 
or latch members 29 aligned with the wide parts 25 of 
bayonet openings 23. In FIG. 5 one of the hook ends 
or transversely extending lock elements 28 is shown as 
a small dotted rectangle in four different positions, a, 
b, c and d. In the first position a, it is shown to the right 
of member 57 and above the wide opening part 25 in 
the web member 19. This web member comprises ele 
ments 54, 56, etc., as well as the bayonet slots 23. As 
the lid assembly is pushed down, the hook elements 28 
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pass through the wide ends 25 of slots and then to the 
left; this is the second position b, where the member 28 
is under and in contact with the downwardly facing 
curved surface 57 of element 56. The lid is pressed 
down farther, and turned to move element 28 farther 
to the left, FIG. 5, and still lower, to its third position 
c. Here it has reached its lowest point, now being under 
the left end of sloping surface 57. Finally, it is turned 
(moved still farther to the left) to clear the surface 57 
and, due to resilience in seal member 40, it snaps up 
against retaining or rest surface 59. In this last or fourth 
position d, it positively locks the carrier 30, and all 
parts secured thereto, against rotation in either direc 
tion. The vertical surface 58 on the right, FIG. 5, pre 
vents turning counterclockwise (FIG. 2) to unlock the 
hooks, whereas the strut 54 at the left of element 28 
prevents further turning to the left (FIG. 5). Until and 
unless the carrier 30 is pressed down far enough for ele 
ment 28 to clear the vertical locking surface 58, the 
hook elements cannot be disengaged from surfaces 59 
and the container remains closed. 
The frictional relationship between the upper carrier 

disc 30 and the lower or sealing disc 40 will now be de 
scribed. As previously explained, the disc 40 is resilient 
and may be deformed by pressure applied to the top of 
carrier 30. The reaction force of this deformation holds 
the cap locked to the container and this force must be 
overcome before the parts can be disengaged. This re 
action force is transmitted to the carrier cap 30 through 
the small annular surface 43 on top of the central boss 
42 of member 40. This small annular area 43 contacts 
a similar area 47 on the lower face of member 32 (the 
body of the disc 30), FIG. 3. These contacting small an 
nular areas are under considerable unit pressure and a 
turning moment or torquet is required to overcome the 
frictional resistance they offer to relative rotation be 
tween the upper and lower parts. As soon as the outer 
periphery of disc 40 engages the top edge 50 of recep 
tacle wall 17 by substantial friction, it is no longer ro 
tatable. The large radius of contact and substantial 
areas of the contacting parts preclude such rotation. In 
order to rotate the upper disc 30, the frictional resis 
tance between areas 43 and 47 must be overcome. The 
required torque t is proportional to the product of the 
force n, applied normally to these surfaces, to their 
radir, and to the coefficient of friction u between the 
contacting surfaces, that is t, surn. Since r at this area 
of contact is quite small, the product of u r n is likewise 
small, much smaller than it would be if, for example, 
the seal member 40 had to be rotated with respect to 
the large-radius contacting surface 50. Some of the 
prior art safety receptacles require relative movement 
around the rim of the container, just as would be re 
quired here if member 40 had to be turned with respect 
to rim 50 while under the pressure required to unlock 
the engaged locking parts. For this reason, some of 
them are too difficult to turn; persons, even adults of 
moderate strength, have found it impossible to turn the 
cap to unlock the mechanism, even though the force 
required to unlatch (force applied by pressure of the 
palm of the hand) is not unreasonably great. The small 
radius of the contacting areas described above avoids 
this difficulty. The parts may be turned with relative 
ease after the locking means are released by substantial 
pressure on the cap applied by the palm of the hand. 

It is desirable to provide visible means on the enclo 
sure package to indicate at a glance when it is not prop 
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6 
erly closed. For this purpose, a distinctively colored 
stripe or band 64 is provided around the downwardly 
extending peripheral flange of the upper or outer cap, 
as shown in FIGS. 3, 7 and 8. This stripe is not visible 
when the cap is tightly closed but is plainly seen if the 
cap is merely resting on the top of the container as in 
FIG. 8. Compare FIGS. 7 and 8. 

In lieu of or in addition to the stripe or band 64 on 
the flange of the outer cap, pointer or marker means 65 
and 66 may be formed on the upper edge of band 21 
and on the outer cap member 30, respectively. These 
are so placed that when the parts are properly locked 
together the pointers are in alignment, as seen in FIG. 
9. If the pointers are not aligned, this is clear visual in 
dication that the parts have not been turned fully to 
locking position. 
FIGS. 10 and 11 show a modification of the inner 

plug or sealing cap member 70 which may replace the 
member 40 of FIGS. 1, 3, 4, 7 and 8. In this case the 
member 70 is formed as an elastic domed structure, 
having the upraised central boss 71 provided with a 
central opening 72 to receive a downwardly projecting 
stud, such as shown at 46 in the modification described 
above, FIGS. 3 and 4. In the case of FIGS. 10 and 11, 
the cap or closure 70 is provided with reinforcing or 
stiffening ribs 73 which enhance its resistance to defor 
mation and thus require greater pressure to bring the 
interlocking elements (not shown in these Figures) into 
proper engagement. This is particularly desirable in 
cases where the cap 70 is of relatively large diameter 
or is formed of relatively thin and flexible material. 
On its lower surface, the cap 70 is provided with a 

sealing element or layer 76 which is of material having 
superior properties for excluding air, moisture, etc. The 
use of such a liner enhances protection of the contents 
of the package against entry of unwanted vapors such 
as moisture, which may be particularly needed in cases 
where the contents are deliquescent or subject to dam 
age by moisture. The body of the cap 70 supports and 
backs up the liner in its sealing function, its marginal 
edges 74 being formed down and around the edges of 
the liner to retain it in proper position. 
The materials selected and the design of the con 

tainer may vary quite widely, depending on the sizes re 
quired and the specific properties of the material em 
ployed. A tough synthetic resin which can be precision 
molded is preferred; in any case, it should have the req 
uisite strength, resilience, resistance to moisture and 
weather, etc. It will be obvious to those skilled in the 
art that other modifications not mentioned above may 
be made without departing from the spirit and purpose 
of the invention. It is intended by the claims which fol 
low to cover those obvious changes in form and detail 
which would suggest themselves to those skilled in the 
art, as broadly as the state of the prior art properly per 
mits. 
What is claimed is: 
1. A safety receptacle or enclosure for hazardous ma 

terials of the character described for preventing access 
by small children to contents which comprises, in com 
bination, a main container body having a peripheral 
wall and a bottom, said wall having a closure-receiving 
upper sealing rim around its opening, a cap-simulating 
ring secured to said container and surrounding but an 
nularly spaced from said upper rim, first locking ele 
ments on the container body disposed between said 
ring and said peripheral wall, an upper carrier cap 
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member having dependent locking elements adapted to 
engage cooperatively with said first locking elements 
by relative rotational movement, said cooperative lock 
ing elements including means for positively blocking 
said elements against said relative rotational move 
ment, and resilient means associated with the carrier 
cap member for urging said carrier cap away from the 
said upper rim of the main container body, thereby 
forcibly holding the locking elements in locked and 
blocked position, said resilient means being of such 
strength and resilience as to apply an urging force 
greater than that which a small child is physically capa 
ble of overcoming. 

2. A receptacle or enclosure according to claim 1 
which includes an inner sealing cap or plug element 
supported by the carrier cap and adapted to engage 
said upper rim of the container body with effective 
sealing force when said locking elements are interen 
gaged. 

3. A receptacle or enclosure according to claim 1 in 
which an inner sealing cap or plug is mounted in com 
pressible resilient relationship with respect to the car 
rier cap member, said cap or plug comprising resilient 
means which produce the holding force for the locking 
elements. 
4. A receptacle or enclosure according to claim 1 

which includes a web element securing the cap 
simulating ring firmly to the main container body, a 
plurality of locking slots in the form of bayonet open 
ings being set in said web element, and a hook means 
on said dependent locking elements for engaging a web 
under-surface adjacent each of said bayonet openings. 

5. A receptacle or enclosure according to claim 4 in 
which the bayonet slots comprise multiple surfaces for 
engagement with the hook means, said multiple sur 
faces including a vertical surface adapted positively to 
prevent relative rotational movement between the 
hook means and said bayonet slots when the hook 
means are engaged with said web under surfaces. 

6. A receptacle or enclosure according to claim 4 in 
which the bayonet slots are each bounded by a periph 
eral surface and an under locking surface, said web ele 
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S 
ment also including a vertical surface for positively pre 
venting rotational movement of the hooks for disen 
gagement with said slots, and wherein the resilient 
means holds the hook and bayonet slot elements parts 
in locking engagement with an urging force greater 
than a small child can overcome. 

7. A receptacle or enclosure according to claim 1 
which includes a sealing element supported by the car 
rier cap and in which the resilient urging force to be 
overcome for unlocking the receptacle is applied to re 
spective annular areas of small radius on the carrier cap 
and the sealing element to limit the torque force re 
quired for turning the carrier cap with respect to the 
sealing element. 

8. A safety receptacle or enclosure according to 
claim 1 in which the main container body is circular in 
horizontal section and which comprises an integral an 
nular web connecting the cap-simulating ring with the 
main container body, a series of bayonet slots each hav 
ing respectively wider and narrower slot portions, an 
equal number of hook elements dependent from and 
integral with said carrier cap, each hook being adapted 
to move freely into and out of the wider slot portion but 
to be locked to the web when moved rotatively into the 
narrower slot portion. 

9. A safety receptacle or enclosure according to 
claim 8 in which vertical locking surfaces on the annu 
lar web are positioned to positively prevent relative ro 
tational movement between the hook elements and the 
narrower slot portions unless the carrier cap is moved 
towards the main container body with sufficient force 
to overcome said urging force. 

10. A safety receptacle or enclosure according to 
claim 9 wherein an inner sealing element is carried by 
the carrier cap to engage the main container upper rim 
firmly when said hooks are engaged in said narrower 
slot portions, said carrier cap and said sealing element 
bearing respectively opposing and similar annular bear 
ing areas of substantially smaller radius than the circu 
lar section of the main container body. 
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