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(57) ABSTRACT 
An apparatus for automatically capping a vial with a 
child-safe cap on a mass production basis is disclosed. 
Means are provided at each of a plurality of movable 
work stations: to hold a filled vial in a cam-actuated 
vial holder, to grasp and tightly hold a cap with a cam 
actuated cap holder, and to lower and rotate the cap 
holder in order to assemble the cap to the vial under 
pressure, after which the cap is released by the cap 
holder, and the vial is released by the vial hoider. 

6 Claims, 15 Drawing Figures 
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VIAL CAPPING APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to vial capping apparatus, and 
more particularly to apparatus for capping a vial on a 
mass production basis to provide a capped vial which 
is child-safe. 
Many products are now required to be sold in child 

safe containers. Such containers are considered child 
safe if a sequence of unusual hand movements is re 
quired to remove the cap. For example, to remove a 
child-safe cap it may be necessary to first press down 
on the cap, then rotate it, and finally release it. Such is 
the situation when the vial has several generally J 
shaped grooves instead of threads at its mouth, and the 
cap has an equal number of lugs. Here an equally in 
volved procedure for assembling the cap to the vial is 
required. The present invention provides apparatus for 
automatically assembling child-safe caps to vials on a 
mass production basis which is effective, rugged and 
dependable. 
According to the present invention, a plurality of 

capping devices are mounted on the periphery of a ro 
tatable hub or work table, each device cooperating 
with vertical and horizontal cam structure to effect 
movement of its parts. A filled vial is transferred to a 
vial holder in open position after which the holder 
closes by cam actuation. Caps are fed to the apparatus 
where they are grasped by a cam-actuated cap holder. 
The cap holder is rotated so that lugs within the cap 
held thereby will register with notches leading to the 
grooves at the mouth of the vial; then the cap is pressed 
downwardly in order to move the cap lugs downwardly 
through the entering grooves; and next, with the lugs 
engaging the grooves, the cap is rotated in order to as 
semble the cap onto the vial. Finally, the cap is released 
by the toggle grip, the vial is released by the vial holder, 
and the capped vial is removed from the capping appa 
ratuS. 

The foregoing is carried out by novel apparatus, hav 
ing means for performing the above steps, which will be 
described hereinafter in detail. 

BRIEF DESCRIPTION OF THE INVENTION 

The capping machine of the present invention is 
adapted for operative association with a cap delivery 
device, a vial delivery device, and a device for remov 
ing capped vials. These devices are arranged about the 
capping machine at spaced-apart locations. 
The capping machine has a number of capping de 

vices arranged about the periphery of a rotary workta 
ble so that they pass through the locations of the above 
mentioned devices. 
A vial holder of each capping device grasps a filled 

vial from the vial delivery device and holds the vial 
tightly until it releases it as a capped vial to the vial re 
moving device. 
A cap holder is mounted on the lower end of a rotat 

able barrel which, in turn, is rotatably carried on a ver 
tically movable, cam-actuated spindle. By means of an 
aligning and turning ring on the barrel frictionally en 
gaging a turning block, the barrel is rotated until the 
fingers of the cap holder are aligned in the direction of 
arcuate travel, after which the fingers are lowered into 
grasping engagement with a cap being delivered by the 
cap delivery device. A toggle mechanism of the cap 
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2 
holder moves to over-center position when a cap is 
grasped in order to keep the fingers tightly closed on 
the cap during its assembly to the vial. During assem 
bly, another turning ring on the barrel engages another 
turning block in order to rotate the cap until its groove 
engaging lugs enter the entry notches of the grooves, 
after which by cam actuation of the spindle the cap is 
pressed downwardly during further rotation whereby 
securing of the cap onto the vial is accomplished. Fi 
nally, the cam removes downward pressure on the spin 
dle, allowing the fingers to move upwardly by spring 
bias. 
The toggle joint of the cap holder is reversed from its 

over-center position as the fingers of the cap holder 
move upwardly. This action takes place because the 
cap resists upward movement once assembled to a vial 
held firmly by the vial holder, whereupon the toggle is 
unlocked and the cap is released by the fingers. 
The capped vial is released by the vial holder to the 

vial removing device as a final step in the assembly op 
eration, and the cycle is ready to be repeated. 

DESCRIPTION OF THE DRAWINGS - 
In the drawings: 
FIG. 1 is a plan view of apparatus embodying the in 

vention, shown in association with devices for transfer 
ring caps and filled vials thereto and for removing a 
capped vial therefrom; 
FIG. 2 is a vertical sectional view of the apparatus, 

taken along lines 2-2 of FIG. 1; 
FIG. 3 is a horizontal sectional view of the apparatus, 

taken along lines 3-3 of FIG. 2; 
FIG. 4 is a 4 sectional view of the apparatus, taken 

along lines 4-apparatus, of FIG. 2 and showing on an 
enlarged scale one capping station of the apparatus; 
FIG. 5 is a horizontal sectional view of one capping 

station of the apparatus, taken along lines 5-5 of FIG. 
4 and showing on a reduced scale a turning and aligning 
ring engaging an aligning block; 
FIG. 6 is another horizontal sectional view taken 

through the device of FIG. 4, but along lines 6-6, 
showing on enlarged scale the toggle mechanism of the 
cap holder; 
FIGS. 7a-7c enlarged sequential views FIG. 7a, FIG. 

7b, and FIG. 7c of a fragment of the device of FIG. 2, 
illustrating the cap holder as it picks up a cap to be as 
sembled to a vial; 
FIG. 8 is an enlarged view of a vial holder, shown in 

elevation and looking in the direction of arrows 8-8 
in FIG. 1 at location C; 
FIG. 9b is a horizontal sectional view of the vial 

holder appearing in FIG. 8. FIGS. 9a and 9c are add 
tional views in broken lines to illustrate the position of 
its parts while approaching and leaving location C, 
FIG. 10 is a developed, elevational view of the appa 

ratus of FIG. 1, looking radially inwardly thereof, to 
show capping stations at locations A, B, C, D, E and F 
cooperating with the cams; 
FIG. 11 is a view of a modified hub portion, contain 

ing an overload clutch. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The vial capping apparatus 10 shown in the drawings 
comprises a rotary worktable 11 mounted in driven re 
lation to a vertical shaft 12 turned by a suitable motor 
(not shown) in the direction of the arrow 14. The work 
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table 11 includes a hub 16 supporting a pair of octago 
nally shaped plates 18. The plates 18 are rigidly con 
nected to the hub 16 in vertically spaced relationship. 

Rigidly secured to corresponding pairs of the flat 
edges of the plates 18 is a vertically extending support 
20. Preferably, each support 20 is bolted at its upper 
and lower end portions to the spaced-apart plates 18. 
To each of the supports 20 is mounted a capping device 
22. 

In the preferred embodiment of the invention, eight 
capping devices 22 are mounted on the periphery of 
the worktable 11 for rotation about the vertical axis of 
rotation of the shaft 12. Each capping device 22 is 
structurally similar to its neighbor. Therefore, in the 
present disclosure, only one capping device 22 will be 
described in detail. Its operation will be described by 
taking one capping device 22 through one cycle of op 
eration corresponding to one full rotation or turn of the 
shaft 12 about its vertical axis. During one complete cy 
cle, a capping device 22 will proceed through locations 
designated in the drawings by the letters A, B, C, D, E, 
and F (see FIGS. 1 and 10). It will be understood that 
the other capping devices are going through the same 
cycle but at different locations about the axis. 
The operations performed at the mentioned locations 

will now be described: 
At location A provision is made to orient that portion 

of the capping device which will grip a cap 45. 
At location B caps 45 are fed to the capping device 

22 and there held on a table in position to be grasped 
by a cap holder 40. particular 
At location C filled vials 50 are transferred to a vial 

holder 32 of the capping device. 
At location D the cap 45 is twisted onto the vial 50 

with downward force. 
At location E the cap 45 is released by the cap holder 

40. 
At location F the capped vial 50 is removed from the 

vial holder 32. 
The movements of the various parts of each capping 

device are controlled by cam structure. These include 
a first cam 24, best seen in FIGS. 1, 2 and 3, which is 
stationarily mounted on a base 26. The cam 24 is a gen 
erally flat structure disposed in a horizontal plane and 
provided with a central aperture 28 through which the 
shaft 12 extends, with generous clearance therebe 
tween. The camming surfaces 30 on the periphery of 
the cam 24 face in horizontal direction and follow a 
contour best seen in FIGS. 1 and 3. As will be seen, it 
is the function of the cam 24 to actuate parts of the 
capping device 22 effecting movement of a vial holder 
32. Motions are transmitted to the rotating vial holder 
32 from the camming surface 30 of stationary cam 24. 

Further included in the cam structure for the appara 
tus is an overhead cam 34 which is rigidly and station 
arily supported by structure designated by the numeral 
36 (see FIG. 2), The overhead cam 34 extends in a full 
circular path about the vertical axis of the shaft 12. The 
downwardly facing camming surface of the overhead 
cam 34 is designated by the numeral 38, its contour 
being best seen in FIG. 10. It is the function of the over 
head cam 34 to effect movement of parts of the cap 
ping device 22 effecting movement of the cap holder 
40. The motions produced by overhead cam 34 on cap 
holder 40 are best seen in FIGS. 7 and 10. 

O 

4 
Referring now to FIG. 1, the apparatus 10 is shown 

in association with a cap feeding device 42 including a 
table 44 carrying caps 45 at location B, also a vial trans 
ferring device 46 including a vial carrier 48 for holding 
a vial 50. Reference is made to FIG. 8 for details of 
construction of the vial 50 and cap 45 to which the in 
vention is applied. The vial transferring device 46 ro 
tates in the direction of the arrow 52 for transferring a 
vial 50 to the vial holder 32 at location C. Further asso 
ciated with the apparatus 10 is a device 54 for remov 
ing a capped vial at location F, preferably of the star 
wheel type which is rotatable about a vertical axis in 
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the direction of the arrow 56. The arrows 58 show the 
direction of movement of the capping devices 22 and 
plates 18 relative to the stationary cams 24 and 34. 
Also shown in FIG. 1 are an aligning block 60 and a 
turning block 62, each of which is engageable with the 
capping device 22 to rotate it in the direction of arrow 
63. Both blocks 60 and 62 are made of durable, resil 
ient material in an arcuate shape and are supported on 
the structure 36. The functions of the blocks 60 and 62 
will be explained more fully hereinafter. 
The arrows employed thus far to show direction of 

movement include arrows 52, 56 and 63 to designate 
clockwise movement and arrows 14 and 58 to desig 
nate counterclockwise movement, as seen in the draw 
lings. 

A capping device 22 will now be described with ref 
erence to FIG. 4. As there shown, the capping device 
22 is at location B, with its parts positioned for picking 
up a cap 45 from the table 44. 
The capping device 22 comprises an upright spindle 

64 on which a barrel 66 is mounted for rotation about 
a vertical axis, with a bushing 68 between them. The 
barrel 66 is supported by a washer 70 which is secured 
by a bolt 72 to the lower end of the spindle 64. The 
bushing 68 and the barrel 66 are maintained in driving 
relationship by means of a key 74 within radially 
aligned, vertical keyways. The barrel 66 includes an 40 
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upper or hub portion 76 having an aligning ring 78 pro 
truding outwardly from its outer surface in radial direc 
tion. The peripheral configuration of the aligning ring 
78 is shown in FIG. 5. 
The barrel 66 further includes a generally cylindrical 

lower portion 80 which telescopically receives the 
lower end of the hub portion 76. A driving relationship 
between the outer surface of the hub portion 76 and 
the lower portion 80 is maintained by a key 82 in 
aligned, mutually facing keyways. The two portions 76 
and 80 of the barrel 66 are secured together against rel 
ative vertical movement by a set screw 84. 
The hub portion 76 may comprise an overload clutch 

of the coil spring type, designated 77 in FIG. 1 1. This 
type of clutch is well known in the art, an example 
being a Hilliard model L 2-1-313A coil spring type of 
clutch. It is the function of an overload clutch to limit 
the torque transmitted between driving and driven 
shafts which may be in telescopic relationship, as are 
bushing 68 and lower portion 80. An overload clutch 
so employed in the presently disclosed apparatus will 
prevent excessive torque from being applied to the cap 
45 when it is being assembled to vial 50, whereby dam 
age to a lug of the cap or to the surfaces of the generally 
J-shaped groove in the vial is prevented. 
The barrel 66 is journalled in a bushing 86. The bush 

ing 86 is carried by a lower horizontal flange 88 extend 
ing from the support 20. As shown in FIG. 2, the flange 
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88 is bolted to support 20. The lower portion 80 of bar 
rel 66 is received in the bushing 86 in order that the 
barrel will be guided and supported for rotation about 
a vertical axis on the spindle 64. 
A turning ring 92 is disposed between the hub por 

tion 76 and an annular bevel 90 on the spindle 64. It is 
the function of the turning ring 92 to transmit to the 
barrel 66 the rotational movement resulting from fric 
tional engagement between the turning block 62 and a 
contact surface 94 on the turning ring 92. As a result, 
the barrel 66 turns in the direction of arrow 63. 
Turning ring 92 is mounted on the bushing 68, coaxi 

ally with the barrel 66, for rotation on the lower end of 
the spindle 64, being keyed together by a key 95. As 
best seen in FIG. 4, the underside of the turning ring 92 
is provided with a annular recess 96 which is corre 
spondingly shaped to the upper surface of the hub por 
tion 76, these parts being held in spaced-apart relation 
ship by means of a compression spring 98 between 
them. With this arrangement, turning motion transmit 
ted to the turning ring 92 is transmitted through to the 
barrel 66. Since the spring 98 is only partly com 
pressed, vertical motion transmitted from the spindle 
64 to the barrel 66 will be yieldingly resisted during fur 
ther compression of the spring 98. 
The upper portion of the spindle 64 is supported for 

vertical, sliding motion by a sleeve bushing 100. The 
bushing 100 is rigidly connected to an upper, horizon 
tal flange extending from the support 20. The sliding fit 
between the bushing 100 and the enlarged portion of 
the spindle 64 above the bevel 90 holds the spindle 64 
against lateral motion and yet permits free sliding mo 
tion in vertical direction. A pin 104 extends horizon 
tally through the spindle 64 and a pair of opposed verti 
cal slots 106 in a sleeve bushing 100 in order to hold 
the spindle 64 against rotation about the longitudinal 
axis of the spindle. 
At the upper end of the spindle 64 is an annular 

flange 108 mounting a bifurcated extension 110. Pivot 
ally supported to the extension 110 by a horizontally 
extending axle pin 112 is a roller 114. The roller 114 
engages the camming surface 38 of the overhead cam 
34 in order to transmit vertical motion through the 
spindle 64, to the barrel 66. A compression spring 116 
is disposed between the upper, horizontal flange 102 
and the annular flange 108 in order to bias the roller 
114 into engagement with the camming surface 38. The 
spring 116 is maintained in compression as the roller 
114 traverses the cam 34. The spring 116 yieldingly re 
sists downward motion of the spindle 64 under the 
camming action of the overhead cam 34. 
At the lower end of the barrel 66 the cap holder 40 

is carried. Details of the cap holder 40 may be seen in 
FIGS. 4 and 7. It is the function of the cap holder 40 
to grip, hold and release a cap 45, and to transmit verti 
cal and rotational motions to the cap from the barrel 
66. The cap holder 40 comprises a pair of fingers 122, 
each having a tip 124 mounted at the lower end 
thereof. Each tip 124 is threaded to the lower end of its 
associated finger 122 and adjustably secured by a nut 
126 so that the horizontal spacing between concave 
faced fingertips 124 may be adjusted to suit the diame 
ter of the cap 45 to be gripped by them. The gripping 
force of the fingertips 124 may be increased by adjust 
ing the spacing of the fingertips to be more closely 
spaced. Conversely, with wider spacing between closed 

O 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
fingertips 124, the gripping force on a cap 45 will be re 
duced. 
Each of the fingers 122 is pivotally connected ap 

proximately at its center by a pivot 128 to a bifur ed 
arm 131 extending in horizontal direction from a body 
130. The spaced, upper ends of the fingers 122 are 
linked together by a pair of toggle links 132. Each of 
the toggle links is pivotally connected at its outer end 
to the upper end of its associated finger 122 by means 
of a link pin 134. The inner ends of the toggle links 132 
are pivotally connected together by means of a hori 
zontal pivot pin 136. The pivot pin 136 is held at its 
ends by aligned, apertured portions of a tubular bush 
ing extension 138 which extends downwardly from the 
lower portion 80 of the barrel 66, thereby holding pin 
136 against movement relative to the barrel 66 in all 
the various positions of the parts of the cap holder 40. 

The operation of the cap holder 40 and the toggle ac 
tion employed will be described after first noting the 
manner in which the fingertips 124 are aligned in the 
direction of arcuate travel. The reasons for aligning the 
fingertips 124 will appear more fully hereinafter, but it 
will suffice to say at this point that they are aligned in 
order that the rearward fingertip may come into 
contact with the cap 45 before closing action of the fin 
gertips takes place. This may be seen in FIG. 7b, also 
FIG.3 as the device 22 moves between locations A and 
B. In FIG. 3 it may be seen that the cap holder 40 is 
elongated in the direction of the toggle links 132, with 
the fingers 122 disposed at opposite ends of such links. 

It will be noted that the cap holder 40 is rotated 
about a vertical axis during travel of the device 22 be 
tween locations D and F. With this arrangement, the 
longitudinal axis or extent of the cap holder 40 may ex 
tend in any horizontal direction radial to the spindle 64 
by the time location F is reached. Therefore, some 
means must be provided to insure alignment of the hor 
izontal longitudinal extent of the cap holder 40 in gen 
eral direction of arcuate travel as the device 22 ap 
proaches location B. For this purpose, stationary align 
ing block 60 and aligning ring 78 are provided. 
As best seen in FIG. 5, aligning ring 78 is generally 

circular about the axis of spindle 64, although it has 
two flat spots 140 on the surface thereof at diametri 
cally opposite locations. The flat spots 140 have sur 
face portions extending parallel to one another as well 
as the horizontal extent of the cap holder 40. Such flat 
spots are arranged to be out of engagement with the 
aligning block 60 and spaced therefrom, when in mutu 
ally facing relationship therewith. However, the circu 
lar or cylindrical portion of the aligning ring 78 is sized, 
positioned and arranged to be in frictional engagement 
with the aligning block 60 when any surface portion 
thereof is in mutually facing relationship therewith. 
Preferably, such circular portion of the aligning ring 78 
is knurled in order to promote frictional contact be 
tween engaging surfaces whereby a turning motion in 
the direction of arrow 63 is transmitted through the 
aligning ring 78 to the bushing 68 as the device 22 tra 
verses the length of the aligning block 60, but only until 
one of the flat spots 140 faces the block 60 whereupon 
turning action ceases. This provision insures that the 
horizontal extent of the cap holder 40 extends gener 
ally in the direction of arcuate travel of the device 22. 
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Referring now to FIGS. 7a-7c, the action of the cap 
holder 40, especially in respect of toggle action, will be 
described. It will be recalled that the spindle 64 is 
moved downwardly by cam actuation as the cap holder 
40 approaches location B. FIG. 7a represents the posi 
tions of parts as the cap holder is approaching location 
B. Here, the toggle links 132 are out of horizontal align 
ment and are at an angular inclination to one another, 
thus shortening the horizontal distance between link 
pins 134 so that the fingertips 124 are in their extreme 
spaced-apart position. At this time, pivot pin 136 is dis 
posed in an upper portion of opposed vertical slots 142 
in a slide 144. The parts are at rest in this position until 
acted upon by an outside force. It will also be noted 
that the slide 144 is received for vertical sliding motion 
within bushing extension 138 and the continuation 
thereof within lower portion 80. The slide 144 is in its 
lowermost position as seen in FIG. 7a. 
As the cap holder 40 moves to location B, fingertip 

124 engages cap 45 and the abutment surface 146 on 
the underside of body 130 engages the top surface of 
the cap 45. Such contact is cushioned by the coil spring 
98 in order to limit the downward force on the cap 45, 
which downward force is resisted by the table 44. This 
action results in a net upward force on the body 130 re 
sulting in movement of the parts of the cap holder 40 
to the positions showing in FIG. 7c. The upward force 
on the body 130 causes the slide 144 to move up 
wardly; and finally the pivot pin 136 is at the lower end 
of the vertical slots 142 wherein the links 132 are 
slightly overcenter (below) a horizontal position. The 
cap 45 is compressed in horizontal direction between 
the fingertips 124, and the compressive force is trans 
mitted through the linkage system to lock the parts in 
position in accordance with conventional toggle joint 
action. Thus, the cap 45 is tightly clamped between the 
fingertips 124 of the cap holder until a net downward 
force is applied to the cap 45. The cap 45 and the parts 
of cap holder 40 are held in this position as the capping 
device moves from location B through locations C and 
D and furthermore for most of the distance traversed 
between locations D and E. 
At location E the spindle 64 is biased upwardly by the 

spring 116 because the camming surface 38 inclines 
upwardly. Although the cap holder 40 is pulled up 
wardly with the barrel 66, the cap 45 is now assembled 
to the vial 50 and held against upward movement by 
the vial holder 32. This net downward force on the fin 
gertips 124 breaks the toggle joint, moves the toggle 
links 132 out of overcenter position and opens the fin 
gertips 122. 
The vial holder 32 will now be described in detail 

with reference to FIGS. 8 and 9. As shown, a vial 50 is 
transferred from the vial carrier 48 of the vial transfer 
ring device 46. The latter turns in the direction of the 
arrow 52 while the vial holder 32 moves in an arcuate 
path on the periphery of the worktable 11 in the direc 
tion of the arrow 58. Here the parts are shown in the 
positions they occupy at location C as transfer of the 
vial 50 from the device 46 to the vial holder 32 takes 
place. At this location the cap 45 is held in elevated po 
sition by the cap holder 40 above the mouth of the vial 
50 and in vertical alignment therewith. 
The vial holder 32 comprises a claw assembly 150 in 

cluding an upper claw 152 and a lower claw 154. The 
upper and lower claws 152, 154 are rigidly connected 
to the support 20 for movement therewith. The distal 
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8 
ends of the claws 152, 154 rotate through horizontally 
extending notches 156 in the vial carrier 48, with suit 
able clearance therebetween, and grasp the vial 50 
from the vial carrier 48. - 

In order to hold the vial 50 securely, a thumb 158 is 
provided. The thumb is omitted from FIG. 8 for the 
sake of clarity. The thumb shown in FIG. 9 is mounted 
to the claws 154 and 152 for pivotal movement about 
a vertical axis by means of a pin 160. A suitable bushing 
162 is preferably provided between the pin 160 and the 
lower claw 154. The pivotal connection for the thumb 
158 is located intermediate its ends so that movement 
of its hooked end 164 may be controlled and actuated 
by motion transmitted to its other end where a vertical 
drive pin 166 is affixed. 
Motion to the drive pin 166 is transmitted by the slot 

ted end portion 168 of a cam follower 170. The cam 
follower 170 is adapted for reciprocating horizontal 
motion through a horizontally disposed bushing 172 in 
support 20. A coil spring 174 of the compression type 
extends inwardly from the support 20 to a flange 176 
(shown in FIG. 3) in order to bias the cam follower 170 
inwardly toward the camming surface 30 of cam 24. 
Actual contact with the camming surface 30 is made by 
a roller 178, rotatably supported at the inner end of the 
cam follower 170 and interposed between the flange 
176 and the camming surface 30. In order to optimize 
gripping at the hooked end 164 of the thumb 158 an in 
sert 180 of durable resilient material is preferably pro 
vided at its contact surface facing the vial 50. 

In FIGS. 9a - 9c the view designated FIG.9b shows 
the vial holder 32 in full lines. Broken lines are em 
ployed in view FIG. 9a in order to indicate the positions 
of corresponding parts of the vial holder 32 immedi 35 
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ately before reaching location C, and broken lines are 
again employed in FIG. 9c to show the positions of cor 
responding parts of the vial holder 32 immediately after 
leaving location C. As shown in FIG. 9c the vial 50 is 
tightly held between the thumb 158 and the claws 152, 
154 under the force of spring 174. In this position of 
parts, spring 174 exerts sufficient force that vial 50 is 
unable to move in any direction when it is subjected to 
forces applied thereto through the cap 45 during as 
sembly. 
As best seen in FIG. 2, the cam 24 is of the stationary 

type, being rigidly mounted to the base 26. As best seen 
in FIG. 3, each capping device 22 rotates in the direc 
tion of the arrow 58 about the vertical axis of the shaft 
12, being driven with the shaft 12 with its roller 178 in 
contact with the camming surface 30. At location A, 
spring 174 is compressed and thumb 158 is held away 
from the claw assembly 150. The vial holder 32 retains 
this position of parts for locations B and C since this 
portion of camming surface 30 is arcuate. As the roller 
178 moves beyond location C, however, it moves in 
wardly along an inclined portion 182 of the camming 
surface 30. The cam surface portion 182 leads to an 
other arcuate portion of the cam surface 30. However, 
this arcuate portion which extends for and beyond lo 
cations D and E is on a smaller radius from the shaft 
axis than is the arcuate portion thereof associated with 
locations A, B and C. Accordingly, the cam follower is 
biased inwardly and the thumb 158 closes its grip on 
the vial 50 in the manner aforesaid. Immediately before 
roller 178 reaches location F, it encounters another in 
clined portion 184 of the camming surface 30 which 
moves the cam follower 170 outwardly, thus releasing 
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the grip of the thumb 158 from the capped vial 50. As 
noted previously, the vial 50 is now released from the 
vial holder 32, whereupon it is removed from the appa 
ratus 10 by the device 54. 
The apparatus 10 of the present invention is em 

ployed for assembling various kinds of child-safe cap 
and vial assemblies. One such assembly is shown in 
FIG. 8. The vial 50 is shown to have an annular series 
of generally J-shaped grooves 186 about its mouth, 
preferably four of them. The cap 45 is provided with a 
like number of lugs 188 equally spaced about the inte 
rior of the cap adjacent the rim thereof, and projecting 
radially inwardly. Each lug 188 is adapted to be re 
ceived within an entry slot 190 of the groove 186 and 
then be moved downwardly and horizontally along a 
path inclined to the horizontal, and then proceed hori 
Zontally through a horizontal leg of the groove, after 
which it moves upwardly a minute distance to final as 
sembled position. In final assembled position the lug 
188 is held captive by a projection 192 extending 
downwardly into the horizontal portion of the groove 
adjacent the inclined portion thereof. 

In order to assist in holding the cap in locked posi 
tion, and also to assist in sealing the vial, a flexible disc 
of plastic material is disposed within the cap in contact 
with a cylindrical projection 196. During assembly of 
the cap to the vial, the peripheral edge portion of the 
disc 194 is deflected upwardly and the resilience 
thereof maintains contact with the mouth of the vial 
while at the same time yieldingly resisting further 
downward movement of the cap 45 relative to the vial 
50, 
The various parts of the apparatus described herein 

are constructed and arranged to perform the assembly 
operation described hereinbefore when identifying the 
locations A to F. It is particularly noteworthy that cam 
34 biases the spindle 64 downwardly in the direction of 
the arrow 198 while the barrel 66 is rotated in the di 
rection of the arrow 63 as the device 22 travels be 
tween locations C and E, coordinating cam action from 
horizontal cam 24 in order to assemble the cap 45 to 
the vial 50 in the manner described. 

I claim: 
1. A capping machine for assembling a cap to a vial 

with rotation and pressure, said capping machine being 
adapted for operative association with: - 
a first means for delivering caps to a first location; 

b. second means for delivering filled vials to a second 
location; and 

c. third means for receiving capped vials at a third lo 
cation; 

said capping maching comprising: 
d. a rotary worktable mounted for rotation about an 
upright axis; 

e. at least one capping device mounted on said work 
table adjacent its periphery for rotation therewith; 

f. fourth means for rotating said worktable whereby 
said capping device moves therewith in an arcuate 
path through said first, second, and third locations; 
said capping device including: 

g. a vial holder for receiving a vial from said second 
means, for tightly holding said vial between said 
second and third locations, and for delivering said 
vial to said third means; 
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h. a cap holder comprising a pair of fingers for hold 
ing a cap by the rim thereof, a mechanism for mov 
ing said fingers toward one another to closed posi 
tion for holding a cap during movement of said 
capping device between said first and third loca 
tions and for moving said fingers apart to release 
said cap from said fingers at said third location; 

i. an elongated, upright spindle mounted for upward 
and downward movement in axial direction; 

j. a barrel mounted on said spindle for rotation about 
the longitudinal axis of said spindle and being mov 
able upwardly and downwardly with said spindle, 
said barrel supporting said cap holder at the lower 
end thereof; 

k. a first cam follower connected to said spindle; 
l. a first cam arranged in camming relation to said 

first cam follower, said first cam having a camming 
surface contoured for moving said cap holder with 
said spindle and said barrel downwardly at said first 
location whereby said cap holder descends on a 
cap at said first location, the camming surface of 
said first cam being contoured to effect upward 
movement of said cap holder with said spindle be 
tween said first and second locations, and said cam 
ming surface of said first cam being contoured to 
effect downward movement of said cap holder with 
said spindle between said second and third loca 
tions whereby said cap holder is biased down 
wardly on said vial during assembly of said cap to 
said vial; 

m. a turning ring formed about said spindle on the 
surface of said barrel; 

n. A turning block engageable with said turning ring 
between said second and third locations for rotat 
ing said cap by said cap holder relative to said vial 
during assembly of said cap to said vial; 

o. an aligning ring on said barrel formed about the 
axis of said spindle and including a pair of flat spots 
therein, said flat spots being disposed inwardly of 
adjacent portions of said aligning ring, and 

p. a second turning block engageable with said align 
ing ring between said third location and said first 
location for rotating said cap holder until said fin 
gers are spaced apart in the direction of movement 
between said third location and said first location. 

2. A capping machine according to claim 1 wherein 
said mechanism includes a toggle joint linkage between 
said spindle and said fingers and including locking 
means responsive to force in one vertical direction for 
locking said fingers, said locking means being respon 
sive to force opposite in direction to said one vertical 
direction for unlocking said fingers. 

3. A capping machine according to claim 2 further 
including table means at said first location supporting 
a cap and applying a downward force to said toggle 
joint as said fingers descend on said cap whereby said 
fingers are locked in closed position; and wherein said 
camming surface of said first cam provides means for 
moving said fingers upwardly with said spindle between 
said second and third locations for unlocking said fin 
gers. 

4. A capping machine according to claim 1 wherein 
said vial holder comprises a stationary claw, a movable 
thumb member operatively associated with said claw 
for holding a vial, a second cam follower connected to 
said thumb member, a second cam arranged in cam 
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ming relation to said second cam follower, said second 
cam having a camming surface with a first portion as 
means for holding said thumb member and said claw 
apart between said third location and said second loca 
tion, said camming surface having a second position as 
means for moving said thumb member toward said claw 
at said second location into closed position of said vial 
holder, said camming surface having a third portion as 
means for maintaining said vial holder in closed posi 
tion between said second and third locations, and said 
camming surface having a fourth portion as means for 
moving said thumb member away from said claw at said 
third location. 
5. A capping machine according to claim 1 adapted 

for assembling a cap to a vial, wherein said vial is pro 
vided at its mouth with a plurality of generally J-shaped 
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grooves and said cap is provided with a plurality of in 
wardly extending lugs engageable with said grooves re 
spectively, said cam, said cam follower, said turning 
ring and said turning block being positioned and ar 
ranged for moving said cap relative to said vial between 
said second and third locations to effect turning motion 
of said cap until each lug enters its associated groove 
and thereafter moves downwardly and horizontally and 
upwardly to an assembled position of said cap and said 
vial. 

6. A capping machine according to claim 1 further 
including an overload clutch between said spindle and 
said cap holder for preventing excessive torque being 
applied to said cap during assembly to Said vial. 
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