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PATENT OFFICE 
25.082.04.81v _ 

CLOSURE APPLYING MACHINE 
Arthur Clarence Everett, Boston,‘ Mass., asslgnor 

to Pneumatic Scale Corporation, Limited, 
Quincy, Mass., a corporation of Massachusetts 

Application August 11, 1933, Serial No. 884.659 
13 Claims. ' (Cl. 226-881) 

This invention relates to a closure applying 
machine. 
In general, the object of the invention is to 

provide a novel and improved closure applying 
machine capable of applying closures to successive 
containers in a ‘rapid, e?lcient and economical 
manner. - 

- A further and more ‘speci?c object of the in- ' 
vention is to provide a novel and highly ef?cient 
machine for applying screw closures to contain 
ers and preferably to bottles, in a rapid and 
smooth manner adapted to minimize the spilling 
of the contents of the bottles or containers. 
With these general objects in view and such 

others as may hereinafter appear, the invention 
' consists in the closure applying machine and in 
the various structures, arrangements, and combi 

. nations of ‘parts hereinafter described and par 
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ticularly defined in the claims at the end of this 
speci?cation. 
In the drawings the different features of the 

invention are illustrated as embodied in a ma 
chine for applying screw caps to bottles, wherein 
Fig. 1 is a front elevation of the machine; Fig. 2 
is a sectional plan of the lower half of the ma 
chine shown' in Fig. 1, taken on the line 2-2; 
Fig. 3 is-a sectional plan taken on the line 3-—3 
of Fig. 1; Fig. 4 is a rear elevation of the lower 
half of the machine; Fig. 5 is a vertical section 
of the bottle supporting and closure applying 
mechanism; Fig. 61s a vertical section of one of 
the closure applying mechanisms; Figs. 7, 8 and 9 
are sectional views taken on the lines 1-1, 8-8 
and 9-9, respectively, of Fig. 6; Fig. 10 is a bot 
tom view of the closure holding member shown 
in Fig. 6; Fig. 11 is a vertical sectional view of the 
bottle feeding mechanism taken on the line I I-l l 
of Fig. 2; Fig. 12 is a‘ sectional plan taken on the 
line l2—l2 of Fig. 11; Fig. 13 is a similar view 11 
lustrating the clutch in a non-driving position; 
Fig. 14 is a sectional plan taken on the line Ill-l4 
of Fig. 5, showing the-bottle gripping mechanism; 
Fig. 15 is a plan view of the closure applying 
mechanism illustrated in Fig. 5; Fig. 16 is a sec 
tional view taken on the line Iii-I6 of‘Fig. 5; 
Fig. 1'7 is a wiring diagram for control mechanism 
to be referred to; Fig. 18 is an elevation of the 
closure feeding device; Fig. 19 is a plan of the 
closure feeding device shown in‘Fig..18; Fig. 20 is 
an enlarged sectional ‘detail of the lower end of 
the closure feeding mechanism shown in Fig. 18; 
Fig. 21 is a sectional view taken on the line 2 l—2l 
of Fig. 18; Fig. 22 is a sectional view taken on 
the line 22-22 of Fig. 18; Fig. 23 is a detail in 
plan of the upper portion of the closure feeding 

mechanism shown in Fig. 18; and Fig. 24 is a 
sectional detail of control mechanism to here 
ferred to. ' 
The different features of the invention are. 

embodied in a machine for applying screw closures 
to containers such as bottles, and in which the 
containers may be carried in succession into the 
machine by an incoming conveyor. Provision is 
made for transferring the containers in succes 
sion to successive gripping members forming a 
part of a revoluble closure applying mechanism 
having a plurality of closure 'applying devices 
adapted to effect the application of the closures 
to the containers held by the gripping members 
during the revoluble movement of both the grip 
ping members and the closure applying devices. 
After the application of the closures to the con 
tainers, the latter are conveyed from the machine 
by a discharge conveyor. Provision is also made 
for controlling the operation of themachine in a 
novel and improved manner. 
An important feature of the present invention 

resides in the provision of mechanism for trans 
ferrlng the closures to the revoluble closure ap 
plying devices in a manner such as to enable in 
creased speed to be obtained in the application 
of the closures to the containers and to enable 
increased production to be obtained with the ma 
chine, and to this end provision is made for 
transferring the closures in succession from a 
closure feeding mechanism to said closure apply 

. ing devices while the latter are revolved and pref - 
erably by mechanism arranged to move with said 
closure applying devices as the latter revolve so 
that the closure applying devices may be revolved 
at relatively high speed while ample opportunity _ 
is afforded for the successful transfer of the 010 
sures thereto. ‘This feature of the invention en 
ables the closure applying ‘devices to be continu 
ously revolved to impart smoothness to the oper 
ation of the machine. ' 
.Another feature of the invention resides-in the 

provision of novel and superior mechanismfor 
conveying successive ‘containers into operative 
relation to the closure applying mechanism, which 
is designed to minimize the occurrence of inter 
ruption in‘the operation of the machine because 1 
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of container breakage and also because of jams _ 
in the containers being thus fed into the ma 
chine. Other features of the invention will be 
hereinafter pointed out. ‘ 

Referring now to the drawings and particularly 
to Figs. 1, 3 and 5, in general the illustrated ma‘ 
chine is provided with a base 2 having mounted 

so 

thereon a closure feeding mechanism generally 55 



2 
indicated at I0 and a revoluble head I2 upon 
which are mounted to revolve therewith a plu 
rality of and, as herein shown, four individual 
closure applying devices I4. Each closure apply 

5 ing device is arranged to be individually rotated 
during the revolution of the head to effect the 
application of a closure I00 upon a container 20 
held by the clamping members I8, I‘! of a revolu 
ble container supporting table I8. The clamp 

10 ing members are arranged to revolve with the 
- closure applying devices, and provision is made 
for operating the clamping members to engage 
and release the containers at different stations 
in the revolution of the container supporting 

15 table, as will be described. 
The revolution of the clamping Jaws I8, I1 and 

the containers 20 held thereby, and also the 
revolution of the closure applying devices, is, as 
hereinshown, effected by the driving motor 24 

20 attached to a bracket 4 and arranged to drive 
a driving shaft 30 through pulleys 25, 28 and 
through a belt 28, as shown in Figs. 1 to 4. The 
driving shaft 30 is journalled in bearings 32 in a 
casing 84 secured to and supported by the base 

25 of the machine, and is provided with a worm 38 
which cooperates with a worm wheel 88 formed 
on the lower portion of a cylindrical drum 40, 
see Fig. 5. A sleeve 42 is attached at its lower 
end to the inside of the cylindrical drum by the 

30 bolts 43, and at its upper end to a circular con 
tainer supporting table I8 by a key 44. The 
clamping jaws I6, I‘! above referred to for clamp 
ing the containers are mounted upon the rev 
oluble table to rotate therewith. Provision is 

p 35 made'for effecting the revolution of the cap ap 
plying devices I4 about a central supporting shaft 
50 through connections between the cap apply 
ing devices and the sleeve 42, including, as shown 
in Fig; 5, an inner sleeve 46 having an elongated 
keyway 4'! within which an elongated key 48 se 
cured to the outer sleeve is slidably ?tted where 
by to effect rotation of’ the inner sleeve while 
permitting the vertical adjustment of the sleeve 
for the purpose of adjusting the vertical position 

45 of the closure applying devices to accommodate 
the machine to different heights of bottles or 
other closures. 
The plurality of closure applying devices are 

mounted upon the top of the inner sleeve 46 by a 
50 supporting bracket 52 keyed by a key 53 to the 

upper end of the sleeve. The bracket 52 has at 
tached to it a plate 54 which forms a supporting 
member for the individual capping head casings 
t0 and to which they are fastened at their lower 

55 ends by screws 56. The individual capping head 
casings 80 are at their upper ends secured to a 
ring 62 by screws 63 so that rotations of the in 
ner sleeve are transmitted directly to the cap 
ping head casings and ring 62 to cause the eas 

60 ings to revolve about the stationary shaft 50, as 
will be apparent from an inspection of Fig. 5. 
Each cap applying chuck indicated generally 

at 86 is mounted to slide vertically within a cap 
ping head casing 60 and a vertical motion is im 
parted to the individual chucks from a cam path 
58 in a cylindrical drum 10, the upper end of 
which is ?tted over a hub ‘I2 of a gear 14 keyed 
to the stationary shaft 50, as illustrated in Fig. 

70 5. Each capping chuck is provided with a cam 
roller ‘I6 which rides in the cam path 68, and, as 
illustrated in Fig. 6, each cam ro“ ‘I6 is rotat 
ably mounted on a stud 8d secure 3 an annular 
split collar 82. The halves of the ‘split coiiar 82 

75 are held together by means of screws M in 
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annular groove 86 keyed in the chuck housing 
88. An anti-friction bearing 00 on the stud 80 
guides the stud in a vertical slot 92. _ 
During the revolution of the cap applying chuck 

56 about the shaft 50, each cap applying chuck 
is caused to rotate about its own axis in order 
to effect the application of the caps or closures 
to the containers, and as herein shown each can 
applying chuck is provided with a pinion 94 keyed 
to the top of the chuck housing 88 and each pin 
ion 34 meshes with a gear ‘I4 on the shaft 50. 
The pinion 94 is made of su?icient length to per 
mit the gear and pinion to remain in mesh in 
the various vertical positions into which the pin 
ion and chuck housing are moved during the oper 
ation of the machine. 
Referring now to Fig. 1, the cap feeding mecha 

nism I0 in the illustrated machine may comprise 
any suitable or known form of cap feeding mecha 
nism, and as herein shown includes a hopper I02 
for storing a bulk supply of the caps I00 and 
from which successive caps are selected and de 
livered right side up through a feed chute I04, 
and the operating mechanism for selecting and 
delivering successive caps into the feed chute I04 
may comprise that illustrated inv the patent to 
R. N. Doble No. 1,801,721, to which reference 
may be made for a complete description thereof. 
Inasmuch as the details of the cap feeding 
mechanism and its mode of operation, except as 
may be hereinafter pointed out, comprise of 
themselves no part of the present invention, it is 
believed to be sufficient to state that the cap 
feeding mechanism is driven from a driving 
pulley I08 fast on the shaft of the motor 24 
through a belt I08 and pulley M9 fast on a 
counter shaft H0. The counter shaft H0 is‘ pro 
vided with a worm II2 which meshes with a 
worm wheel H4 secured upon the main operating 
shaft H6 of the cap feeding mechanism, so that 
during the operation of the machine successive 
caps are withdrawn from the supply hopper i02 
and delivered into the chute I04 where they are 
transported by gravity to the delivery end of the 
chute in readiness to be picked off by a transfer 
ring device and conveyed to the individual chucks 
of‘the plurality of cap applying devices; 

Provision is made as has been described for 
operating the clamping members of the rev 
oluble container supporting table to engage and 
release the containers at the different stations 
in the revolution of the container‘ supporting 
table, and as herein shown each set of clamping 
members comprises a stationary jaw I6 and a 
movable jaw Ii. The stationary jaw is secured 
directly to the table and the movable jaw is fas 
tened to the shaft 365 extending through a hear 
ing 381 in the table. The movable jaw is ar 
ranged to be moved by a cam 310 through a cam 
roller 312 on a cam lever 313 pivoted on a pin 
314 supported by the table I 8. The cam lever is 
connected to the table I8 by a spring 316 and 
also by a yielding connecting rod 311 to an arm 
380 secured on the lower end of the shaft 365. It 
will thus be seen that as the table I8 revolves, the 
cam roller 312 acting on the cam 310 causes the 
movable gripping jaw'I‘I to close and yieldingly 
hold the bottle in position to permit the closure 
applying operation to'be performed during one 
portion of the revolution of the table and to re 
lease the bottles so that they may be discharged; ‘ 
during another portion of the revolution of the 
table. Both the stationary jaw I6 and the mov 
able jaw I‘! are provided with yieldable clamping 
surfaces 200 of rubber or similar material to as 
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sist in holding the bottle ?rmly during the clo 
sure applying operation. 

Provision is made in the illustrated machine 
for transferring the caps I00 from the cap feed 
ing mechanism to the jaws I20 of the cap ap 
plying devices while the latter are revolving in 
order that maximum production and speed may 
be obtained in the operation of the machine. 
Referring now to Figs. 1, 15 and 16, each closure 
applying device is provided with an oscillatory 
transferring arm I22 mounted to revolve about 
the central shaft 50 with the closure applying 
devices as the latter revolve in the manner above 
described, and provision is made for effecting the 
oscillations of the closure transferring arms at 
such a point in the revolution of the closure ap- _ 
plying devices about the shaft 50 as to enable 
the successive caps or closures to be withdrawn 
from the end of the closure feeding chute I04 
and to be transferred to a position where the 
closures may be engaged by the closure applying 
devices, as will be described. As herein shown, 
each transferring arm is secured upon the lower 
end of the shaft I24 having a lower bearing I25, 
and an upper bearing I26 formed onthe ring 62. 
Each shaft is arranged to be oscillated by a cam 
I30 having cooperating with the facethereof cam 
rollers I32 upon levers secured to the upper end 
of the shafts I24, the cam rollers being held in 
contact with the cam face by means of the 
springs I36, as illustrated in Fig. 15. The springs 
I36 are connected to a hub I38 supported upon 
and free to rotate about the shaft 50 and having 
an integral arm I40 connected to the upper end 
of one of the shafts I24 by a free bearing I“, 
thus insuring the revoluble movement of the hub 
and springs with the revolution of the closure 
applying mechanism about the shaft 50 and en; 
abling the transferring arms to be successively 
oscillated by ‘the active portions of - the cam to 
effect the transferring operation, as will be de 
scribed, without interfering with the continuous 
revolution of the closure applying devices. 
As herein shown, each transferring arm. is .pro 

vided with a hub I50 having a slot I52 therein. 
As the transferring arm is oscillated by the cam 
at the proper time in the revolution of the closure 
applying devices, the hub I50 upon the arm is 
caused to pass under the endmost cap in the 
manner illustrated in Fig. 18 to deposit the cap 
I00 upon the hub I50, and during this operation 
a supporting ?nger I54 forming a part of the 
cap feeding mechanism passes through the slot in 
the hub to assist in depositing the cap upon the 
hub. After the cap has been thus deposited, and 
as the revolution of the transferring arm con 
tinues about the shaft 50, the operating cam I30 
permits the springs I36 to swing the transferring 
arm radially inwardly to a position directly be 
neath and in alignment with the chuck 66. 
Inthis manner the transfer of successive clo 

‘sures or caps to the revoluble closure applying 
devices is effected. during the revolution" of the 
latter, enabling the machine to operate at much 
higher speeds and with more smoothness and 
continuity of operation than has heretofore been 
possible with machines of the intermittent type. 

Referring now to Figs. 1, 18, 19, 20 and 23, the 
cap feeding chute I32 and associated parts of the 
cap feeding mechanism may, as above stated, 
comprise those‘ illustrated in the patent to R. N. 
Doble above referred to and to which reference 
may be made. The chute I04 is supported upon 
a bar I60, one end of which is attached to the 
frame of the cap feeding device by means of a 

3 
bracket I62 and clamping screws I63, I64. The 
lower end of the bar. I60 is supported by an arm 
I66, the top end of which is fastened at the outer 
'end of an arm I68 secured on the top of the shaft 
50. The lower end of the arm I66 is attached 
to a bracket I10 by a pin Ill, and the bracket I10 
is attached to the bar I60 -by- screws I13, as 
shown in- Fig. 18. The closures are guided in 
their movement down the chute between an inner 
rail I16 and an outer rail I18 supported on brack 
ets I80, and the ‘latter are slidably supported on 
pins I8I and screws I82, I83 having right and 
left threads. The screws I82, I83 areprovided 
with sprockets I85 connected by a chain I86, and 
the screws I82, I83 are further provided with a 
hand wheel I88 for simultaneously turning both 
screws to maintain the guide rails in parallel re 
lation during adjustment. The chute is also pro 
vided with a top guide fall I90 positioned cen 
trally over the top of the‘ caps or closures to keep 
them from lifting. The top of the guide rail is 
supported to be capable of adjustment for differ 
ent heights of caps by a pin I92 supported by a 
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bracket I93 secured to the bar I60. The second 1 
end of ' the top guide rail I90 is supported by a 
laterally projecting arm I95 extending from the 
bracket I10. On the lower end of the top guide 

25 

rail I90 there is provided an adjustable extension ‘ 
I98 secured by a screw I99 to enable the lower 
end of the rail to be lengthened or shortened for 
different types of caps or closures. \ 
In order to hold the cap or closure'during its 

transfer from. the end of the chute I 04 to the 
transferring arm I22, a roller 200 is provided to 
engage the top of the endmost cap in the manner 
illustrated in Fig. 18. As herein shown, the roller 
200 is mounted in a fork 20I attached to a rock 
ing lever 202 pivotally mounted on an arm 203'on 
the bracket I10. The roller 200 is urged down 
wardly with a slight pressure by a spring 205 and 
a suitable stop screw 206 is provided to adjustably 
limit the downward movement of the roller 200. 
In the operation of the machine, as the caps 

or closures I00 slide down the chute I04, pro 
vision is made for holding the same in readiness 
to be delivered in timed relation to the remain 
ing operations of the machine and, as herein 
shown, a ?nger 208 having an upturned end 

cap of the line, as shown in Fig. 20, to hold 
the same from sliding down the chute. The 
?nger 208 is adjustably fastened to a link 2I0 
through 'a slot 2I2 in the link and screws 2I4 
extended through the slot, to enable the ?nger 
to be properly positioned for any desired size 
of cap. The link 2I0 is mounted to have a mo 
tion such that the ?nger 208 moves with sub 
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' 209 is arranged to be extended up into the end . 

stantially a straight line motion and, as herein ' 
shown, the link is pivotally supported at its ends 
by arms 2I6, 2_I8 of the bell crank levers 2I9, 
220. The second arms of these bell crank levers 
are pivotally- connected together by a connecting 
rod 222. An extension 224 of. the bell crank arm 
220 is connected by a swivel connection 225 to 
one arm 392 of a bell crank 394 pivotally mount 
ed in the bracket 396 fast on the bar I60 by means 
of the pin 398. The second arm?399 of the bell 
crank is pivotally connected by means of a con 
necting rod 391 to the end of an arm 395 by a 
swivel connection 393, as best shown in Fig. 4. 
The arm 395 is fast on a ‘vertical rod 39I which 
is mounted in the bracket 389 fastened to a por 
tion of the frame of the machine by screws 381. 
A rod 39I is normally rocked by a cam 450 fast 
onthcshottll‘l tbrwghthcann?lwhichis 
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4 
fast on the rod 89I and is provided on its outer 
end with a roll 454 cooperating with the cam 
458. A spring 456 fastened at one end to the 
frame of the machine, and at the other end to 

5 the arm 452, yieldingly holds the cam roll 454 
against the cam 458. A latching arm 458 fast 
on the rod 39I is provided with a notch 468 and 
cooperates with a pawl 462 fast on the rod 464 
and is normally held out of engagement with the 

10 latch 458 when the containers are being normally 
fed to the machine. Any failure in the feeding 
of the containers _to the machine causes the pawl 
462 to engage the latch member 458 and pre 
vent the feeding of a cap by the cap feed mech 

15 anism. ' _ 

A ?nger 466, adjustably attached to the end 
of the arm 468 which is fast to the rod 464, is 
held against the incoming containers, as shown a 
in Fig. 2, by the spring 418. One end of the 

20 spring is fast to the framework of the machine 
and the other end attached to the arm 468 by 
the pin 412. It will thus be observed that if 
there is no container in position to be picked up 
by the spider M2, the feeler ?nger 466 will swing 

25 inwardly and cause the pawl 462 to latch with 
the latch member 458, preventing the feeding of 
a cap. 

The cam 458 is mounted on the shaft H1 and 
is arranged to rotate in timed relation‘ to the 

30 container feeding table I8 through the gear train 
424, 425, 435, and 436 (see Fig. 3). The gears 485 
and 486 preferably have a ratio of 2 to 1, and, 
as illustrated, the‘ cam 458 is provided with two 
low spots so that for each 1/; revolution of the 

35 table I8, the rod 39I is rocked to release one cap. 
Referring to Figs. 6, 8, 9, and 10, the gripping 

chuck of each closure applying device comprises 
a chuck housing 88 having cap gripping mech 
anism supported thereon at its lower end and 
having provision for opening and closing the 
jaws of the chuck to receive a cap and screw 
it on to the threaded neck of a bottle or other 
container. The cap is gripped by jaws I28 mount 
ed to slide radially of a disc 248, each jaw being 

45 provided with a pin 242 having a drilled out por 
tion 248 in one end, and having the other end 
riveted to the jaw as at 244. The pin 242 slid 
ably ?ts in a hole 245 bored radially in the disc 
248 and a spring 241 normally tends to keep 
the jaws I28 in open position. One endvof the 
spring ‘bears in the bottom of the hole of the pin 
242 and the other end in the bottom of the hole 
in the disc 248. The disc 248 is attached to 
the bottom of a spindle 258 by means of pins 
25I, one end of the pins being rigidly fastened 
to the disc 248 and the other end projecting 
through holes 252 and held in position by set 
screws 253. A circular shoulder 256 is provided 
on the disc 248 which ?ts snugly in a recess 
bored in the spindle 258 and centralizes the disc 
on the end of the spindle. By this arrangement, 
the jaws are made readily changeable for vary 
ing diameters‘of caps or closures by merely loos 
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ening the set screws 253, removing the disc 248 r 
65 with the jaws thereon, and replacing the jaws 

I28 for any desired size of cap. 
A plurality of clutch ?ngers 268 are pivotal 

ly mounted on the lower enlarged portion of 
the spindle 258 by means of pins 26I, as best 

70 shown in Fig. 9. The lower arm 262 of each 
clutch ?nger 268 bears against the outside of 
one of the jaws I28 and the other arm 263 bears 
on a conical surface 265 of the spindle 218. The 
upward movement of the spindle 218 operates to 

75 move the jaws i228 inwardly to grip and hold 

8,082,048 
the closure or cap, while the downward move 
ment of the spindle 218 allows the spring 241 to 
open the jaws I28. The upper end of the spin 
dle 218' is threaded and provided with a nut 
21I for holding a. spring 212 under compression. 
A spring collar 214 is provided between the nut 
21I and the top of the spring 212 to centralize 
the spring and act as a washer for the nut 21I. 
A similar collar 215 is provided at the lower end 
and rests upon a shoulder 216 in the spindle 
258, so that the spring 212 normally has a tend 
ency to raise the spindle 218. The height to 
which the spindle 218 can be raised is determined 
by a spindle comprising a large diameter 218 
and a small diameter 219, and the large diam 
eter 218 is provided with a hole 288 in which the 
nut 21I and spindle 218 may be free to move 
up and down. ' . 

A tapered shoulder portion 282 is provided 
against which the ?ange 284 of a threaded collar 
285 bears and the latter is screwed onto the 
threads 286 of the spindle 258. A set screw 
288 is provided to hold the collar 285 in the de 
sired position of adjustment. The adjustment 
of the nut 21I determines the vertical position 
of the spindle 218 and particularly the conical 
surface 265 and hence limits the inward posi 
tion of the chuck jaws 128. It will therefore 
be observed that if for any reason a closure or 
cap is not fed to the capping chuck, the ser 
rated teeth 298 of the jaws I28 would, unless 
prevented by the mechanism described, close up 
to such a small diameter as to break particles 
of glass from the bottle top or to break the bottle 
itself, thus scattering broken glass and the con 
tents of the bottle throughout the machine and 
interfering with the operation thereof. 
The cap gripping portion of the chuck is 

driven through an adjustable friction device 
capable of being adjusted to slip when the cap 
has been screwed on the bottle with any desired 
degree of tightness and comprises a ?anged nut 
298 having threads 295 which cooperate with 
threads 286 on the spindle 258 to hold it in proper 
position. A collar 291 having pins 298 fastened 
therein projecting into elongated slots 299 in the 
chuck housing 88 forms the positive driving ele 
ment of the friction drive for the chuck. The 
pins 298 are free to slide vertically in the elon 
gated slots 299 but cause the collar 291 to be 
rotated with the chuck housing 88. A friction 
washer 382 made of ?brous frictional material 
is provided between the collar 291 and the ?ange 
296 of the ?anged nut 294. A similar friction 
washer 388 is provided between the collar 291 
and a ?anged collar 885. The ?anged collar 
385 together with the friction washers and col 
lar 291 are slidably mounted on the hub 386 
of the ?anged collar 294. A compression spring 
388, one end of which encircles the ?anged 
collar 885, bears against the ?ange 389 and the 
other end of the spring is supported by an ad 
justable nut 3I8 screwed onto the threaded por 
tion 286 of the spindle 258. A set screw 3I4 is 
provided to lock a plug 3I5 in position when 
adjustment is made to give the proper friction 
between the frictional washers 382, 883 and the 
collar 291. It will thus be seen that by adjust 
ing the nut 8I8, the caps may be screwed on the 
bottle with any desired degree of tightness. 
During the operation of the machine when 

the top of a bottle comes in contact with a cap 
held in the jaws of the chuck, provision is made 
for permitting the gripping mechanism to move 
vertically in the shit r. housing 88 so that this 
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is made for opening the jaws at this station and 

portion of the chuck will have a universal-?oat 
ing centralizing action to more'readily apply 
the cap to the bottle, particularly where there 
is any irregularity either in the cap or in the 
bottle, which would otherwise tend to throw the 
center of the cap out of line with the center 
of the neck of the bottle. This is accomplished 
by providing a conical‘surface 320 on the spindle 
250 normally supported by a corresponding coni 
cal surface 322 on a collar 324 fastened to the 
bottom of the chuck housing 80 by the‘ screws 
325, as shown in Fig. 6. ‘ 
To open and close the chuck jaws, a stationary 

circular-cam 330 is fastened to the disc 332 by 
screws 333, which disc is keyed to the stationary 
vertical shaft 50. A cam roller 336 cooperates 
with the face 331 of the cam 330 as the cap 
head casings 60 revolve about the shaft 50, thus 
imparting a vertical motion to the spindle 360. 
The lower end of the spindle 
guided in a hole drilled centrally in the chuck 
housing 68, and the upper end is rigidly fastened 
to a cylindrical member 342 which supports the 
cam roll 336 and is free to slide in the bearing 
350 formed on the ring 62. As the caping heads 
revolve about the shaft 50, the’cam ‘roller 336 
cooperating with the cam face 331 operates to 
press down the spindle-219, compressing the 
spring 212 and thus lowering the conical surface 
265 allowing the chuck jaws I20 to open to re 
lease the cap after it has been screwed onto the 
bottle. When the capping head reaches the cap 
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receiving position, the spindle 340 is raised and 
allows the chuck jaws I20 to grip and hold the 
cap. - 

In the illustrated machine the bottles or other 
containers are carried into the machine on a 
conveyor 402 herein shown as comprising paral 
lel chains running over suitable sprockets in 
cluding the driven sprockets 404 on a shaft 406 
driven by a motor 400 through a speed reducing 
device till of any usual or preferred construc 

containers leave the incoming con 
veyor 402, provision is made for delivering the 
containers to the clamping jaws I6, H as the 
latter are moved into a receiving position such 
as is illustrated in Fig. 2. As herein shown, the 
containers are delivered onto a rotating disc 
M0 and thence conveyed by-a toothed rotary 
member M2 to a position to be delivered into 
the clamping jaws, as shown. The rotating disc 
M0 is arranged to be rotated at a higher speed 
than either the‘ incoming conveyor or the toothed 
rotary inember 4l2 so as to accelerate the move 
ment of the ?rst few containers in the line of 
containers being fed by the incoming conveyor, 
to thereby insure that the ?rst container in the 
line will have been advanced into a position to 
be properly engaged by the advancing tooth of 
the toothed member M2 and to minimize the 
tendency of the tooth striking the container be 
fore the latter has been properly advanced, 
thereby preventing a jam which might otherwise 
occur. I§After the toothed member has properly 
engaged the end container, the latter is carried 
around} with the toothed member and between 
it and 5the guide rail 4i3 into a position where 
it is delivered to the clamping jaws which have 
previously been opened ready to receive it. The 
clamping jaws l6, l1 are then arranged to be 
closed as above described and the container is, 
moved through successive stations where, as 
previously described, the closure is screwed 
thereon until the jaws with the container arrive 
at the fourth station of the machine. Provision 

340 is slidably‘ 

5 

after the jaws have been opened, the stationary 
jaw l6 during the next step in the rotation of 
the machine pushes the container in between 
the guide members “5 into a position where it 
rests upon a rotary conveying disc H8. The 
disc is arranged to be driven at accelerated speed 
compared with the rotations of both the jaws and 
toothed wheel and assists in rapidly conveying 
the containers onto the discharge conveyor 420. 
The latter may comprise a belt or any other 
usual or preferred form of conveyor for con 
tinuously removing the completed containers 
from the machine. , 

Provision isemade for driving both the rotary 
discs H0, “8, the toothed member “2, and 
the cam shaft 4" from the gear 424 out upon the 
drum 40 and, as shown in Fig. 3, the gear 424 
is arranged to mesh with a similar gear 425 
upon a vertical shaft 426 upon which the toothed 
member “2 is mounted. The gear 425 is ar 
ranged to mesh with gears 421, 429 upon the 
vertical shafts 420, 430 upon which the rotating 
discs M0, “8 are mounted. The cam shaft is 
driven through a gear 435 mounted upon the 
vertical shaft 426 and a smaller gear 436 mounted 
upon the cam shaft 4l1, as shown. 
Provision is made, as has been described, for 

permitting the vertical adjustment of the closure 
applying devices and their supporting shaft 50, 
and as illustrated in Fig. 1, provision is also 
made for e?ecting vertical adjustment of the 
entire cap feeding mechanism. As herein shown, 
the lower end of the shaft 50 is threaded and 
screws through a threaded hole in a sprocket 500 
adapted to be turned by 
handle 504 through connections including the 
worm 506, worm wheel 500, sprocket 5 l 0 and chain 
5l2 running around both the sprockets 5I0 and 
the sprockets 500. A suitable friction bearing 
502 is provided between the sprocket and its 
supporting bracket 503 in order to frictionally 
retain the shaft 50 and closure applying de 
vices supported thereon in all of its adjusted 
positions. In order to effect the simultaneous ad 
justment of the entire cap feeding mechanism 
with the vertical adjustment of the closure ap 
plying devices, the entire cap feeding mech 
anism is mounted upon a bracket 5M arranged 
to slide in suitable guides in an upstanding brack 
et 5H6 forming a part of the machine frame. 
The vertical screw shaft 5N on which both the 
worm wheel 500 and sprocket 5l0 are mounted is . 
arranged to screw through a threaded hole in a 
portion of the bracket 5l4, as clearly shown in 
Fig. 1. 

, Referring now 
electrical connections for controlling the opera 
tion of the machine are diagrammatically illus 
trated in the wiring diagram therein shown. 
The electrical power is derived from the supply 
line 600 being controlled by the main switch 
602. The driving motor 400 is directly connected 
so that when the switch 602 is thrown into cir 
cult closing position, the driving motor is started 
and operates through the connections described 
to continuously operate the incoming conveyor. 

Provision is made for controlling the opera 
tion of the machine in response to the develop 
ment and abnormal condition of either or both 
of the supply of closures to the machine, and 
the supply of containers to the closure applying 
mechanism of the machine, and as herein shown 
two switch members 604, 606 are arranged to be 
actuated to open the circuit, as will be described, 

the revolution of the. 
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6 
and controlling the operation of the main driving 
motor 24 to stop the machine in the event of the 
development of an abnormal condition in either 
the supply of closures or the supply of containers 
to the closure applying mechanism, as will be 
described. As herein shown, the two switch 
members 604, 606 are connected in series with 
the armature GM of a magnetic switch of any 
usual or preferred construction. designed so that 
when both switch members 604, 606 are closed, 
the armature 6l0 will e?'ect movement of the 
switch member 6| 2 into contact with the contact 
points of a second switch member 6“ to thereby 
close the main circuit leading from the supply 
line 600 to the motor 24. 

Provision is preferably made, however, for 
opening or closing the circuit from the switch 
members 6l2, 6“ to the motor“ at an inter 
mediate point in accordance with the presence 
or absence of a supply of containers upon the 
incoming conveyor, and for this purpose an ad 
ditional switch member M6 is arranged to be 
operated in response to the presence or absence 
of such containers upon the incoming conveyor 
by mechanism to be described to open ‘and close 
the circuit to the motor 24 by a magnetic relay 
switch indicated generally at N6 of any usual 
or preferred construction, the armature 620 of 
which is connected in series with the switch 6l6. 
It will therefore be apparent that when the switch 
members H2, 6“ are closed to the motor 24, the 
motor 24 will start only when the supply of 
containers is present on the incoming conveyor 
and when the switch 6i6 has been closed by 
the control switch 6l6. - 

Provision is also preferably made for prevent 
ing the initiation of the machine following the 
discontinuance in the operation thereof as a 
result of opening of either of the switches 604, 
606, or in other words. when an abnormal condi= 
tion has developed in either the supply of clo 
sures to the machine or the supply of containers 
to the closure applying mechanism, and as herein 
shown two push-button switches 622, 624 of any 
usual or preferred construction and involving 
spring-actuated pivoted switch members 626, 626 
are arranged to close the circuit at the contacts 
621, 629 leading from the control switches 604, 
606 through the armature M0 to the terminal 
630, so that whenever the switch members 6l2, 
6“ are not in contact the armature Bill will not 
be energized upon the closing of the control 
switches 604, 606. When the switch members 
625, 621 are manually operated to close the cir 
cuits at the contacts NI, 6”, the armature M0 
is energized directly from the lines around the 
switch members H2, 6“, as shown, thus causing 
the switch members H2, 6“ to be closed and 
enabling the motor 24 
the switch member "6 has been moved in cir 
cuit closing position in response to the supply 
of containers upon the incoming conveyor. 
Referring now to Fig. 20, the control switch 

604 may and preferably will comprise a standard 
construction of mercury switch adapted to be 
operated to open and close the circuit when 
tilted into different positions, and as therein 
illustrated the switch 604 is mounted fast upon 

_ an arm 656. 
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Referring now to Figs. 18 through 23 as previ 
ously described, during the operation of the clo 
sure feeding mechanism the bell crank 220 is 
oscillated, and as illustrated in Figs. 18, 19 and 
22, the bell crank is fast uponv the end of a 
shaft 636 on the second end of which an up 

to be operated provided 
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right arm 640 is secured. The arm 640 has fas 
tened to it a connecting rod 642 arranged to slide 
in suitable bearings so that during the opera 
tion of the mechanism the rod 642 is reciprocated 
back and forth. The movements of the recipro 
catory rod 642 are utilized to effect the move 
ment of "the feeler member 644 into engagement 
with the caps being fed through the chute I04, 
and during normal operation the feeler member 
644 is restrained from movement by engagement 
with the top of the caps. The feeler 644 is se 
cured to the shaft 638 and a cam member 646 
is also secured to the shaft and arranged to co 
operate with a dog 647 on the arm 636 to hold 
the arm in circuit closing position, such as is 
illustrated in Fig. 18, during the oscillation of 
the cam 646 and the feeler 644 until such time 
as either the failure occurs in the supply of 
caps being fed beneath the feeler or a cap is 

' presented in an inverted position, in either of 
which events the feeler 644 will be rocked into 
the position shown in Fig. 20 and permit the 
dog to fall into a recess in-the cam 646, thus 
rocking the arm 636 to cause the switch 604 to 
be moved into open circuit position. The parts 
remain in their locked positions with the dog 
641 in the recess in the cam 646 until the parts 
are restored by an operator. The connections 
between the rod 642 and the“ shaft 636 include 
two collars 650, 65l secured to the rod and a 
spring 653 interposed between one of the collars 
65! and a swivel block 655 carried by an am 
656 free on the shaft 638. The movement of the 
rod 642 in one direction causes the collar 650 
to engage and move the block 655 on the arm 
656 while the movement of the rod 652 in the 
reverse direction effects movement of the arm 
to the block 65l and the yieldable spring 653. 
The arm 656 is yieldably connected by a second 
spring 651 to a second arm 656 clamped on the 
end of the shaft 636,7and through the connec 
tions described the reciprocations of the rod 642 
are transmitted to the shaft 636 and operate to 
rock the feeler 644 and the cam 646 back and 
forth, the spring 651 yielding whenever the 
feeler engages the top of the cap. From the de 
scription thus far it will be observed that the 
control switch 604 is opened whenever an ab 
normal condition occurs in the supply of closures 
to the machine. 
Referring now to Fig. 11, provision is made 

for disconnecting the toothed member “2 from 
its driving shaft 426 in the event that the rota 
tion of the toothed‘ member “2 is abnormally re 
sistant. Such a condition obtains when a con 
tainer becomes jammed between the toothed 
member and its guide rail 4", and as illustrated 
in Figs. 11, 12 and 13, this result is secured by 
a clutch including a disc 660 keyed to the shaft 
426 and provided with a recess 662 into which 
a detent 664 ?ts, being yieldingly held in such po 
sition by a spring 666. The detent is formed upon 
one of two arms 666, 610, said arms being con 
nected together by the spring 666 and each arm 
being secured by screws 612 to the face of the 
toothed member “2. When the rotations of the 
toothed member “2 .are abnormally resistant, 
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then the walls of the recess 662 operate to cam ~ 
out the arms 668 and 610 from the position illus 
trated in Fig. 12 to that illustrated in Fig. 13, 
and in such position the end of the arm 610 
falls into a notch in the end of the arm 666, thus 
locking the parts in their disengaged position and 
holding the detent 664 out of the recess 662, so 
that until such time as an operator restores the 75 
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parts to the position shown in Fig. 12, further 

' rotation of the toothed member “2 vwill be pre 
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40 

vented. This insures that the operator will cure ' 
the abnormal condition‘ in the delivery of the 
containers by the toothed member and prevents 
the toothed member breaking the containers and 
distributing the glass if they be bottles through 
out the machine. In addition, it insures against 
breaking other parts of the machine by undue 
strains. ' 

Provision is also made for operating the con 
trol switch 606, see Fig. 17, when the rotation } 
-of the toothed member “2 is interposed in the 
manner just described, and for this purpose the 
control switch 606 may comprise the standard 
mercury tube switch mounted upon an arm 616 
pivoted at 618 and normally urged to oscillate 
in a clockwise direction by a coiled spring 680, 
one end of which is secured to an arm 682, as 
shown in Fig. II. The arm 616 is provided with 
a projecting portion 684 adapted to engage the 
end of a pin 586 forming a part of a hub 688 de 
pending from a circular plate 690. The plate 
690 is mounted to be capable of vertical move 
ment and is arranged to support a pin 692 ?oat 
ingly received within the vertical hole in the 
hub of the toothed member “2 to be capable 
of movement vertically upwardly through the 
hole when-permitted to so move by the position 
of the arm 668. By reference to Figs. 11, 12 and 
13, it will be apparent that when the clutch is 
disengaged in the manner above described and 
the arms 668, 610 are moved into the position 
shown in Fig. 13, opportunity is afforded for the 
pin to be projected upwardly ‘by the tension in 
the spring 1580, thereby permitting the mercury 
switch 606 to be rocked to break the circuit shown 
in 1'7, and to operate in a manner similar to 
the mercury switch 604. During the normal op 
eration of the machine, the pin 692 is held down 
against the tension in the spring 680 by the arm 
668, the parts being in the position shown in 
Fig. 12. An operating handle 69% is provided in 
order to enable an operator to restore the various 
parts to the position shown in Fig. 11 against the 
tension in the spring 680 following interruption 
in the rotation of the toothed member M2. 

Referring againto Fig. 1'1,‘ the control switch 
{Elli above referred to may and preferably will 
comprise the standard mercury tube switch, and, 
as illustrated in Figs. 4 and 24, the mercury tube 
switch 606 is mounted upon a bracket tlllil 
clamped to a shaft 802 having a suitable bear 
ing in the bracket 803 and having upon its end 
a bevel gear 804 which meshes with a corre 
sponding bevel gear 806 on the lower end of a 
vertical shaft 803 to which a feeler M0 is di 
rectly clamped to oscillate as the shaft is oscil 
lated. The shaft 802 is provided with a counter I 
weight 8M arranged as illustrated in Fig. i, 
tending through the connections described to 
rock the shaft 808 so as to hold the feeler 8MB 
against the line of incoming containers, and 
when failure occurs in the supply of containers 
to e?ect inward movement of the feeler across 
the incoming conveyor. When the failure of the 
containers occurs, the movement of the shaft 802 
under the in?uence of the counterweight 8E2 
operates to oscillate the switch MB to open the 
circuit previously referred to so as to interrupt 
the circuit to the driving motor 24, as above de 
scribed. ' 

While the preferred embodiment of the inven- ‘ 
tion has been herein illustrated and described, 
it will be understood that the invention may be 

embodied in other forms within the scope of the 
following claims. - " 

Having thus described 
claimed is: 

1. In a closure applying machine, in-co'mbl 
nation, a revoluble closure applying device in 
cluding a rotatable chuck for." engaging and 
holding a screw closure to effect the application 
thereof to a container upon rotation of the 
chuck, closure feeding means and with relation 
to which said closure applying device is arranged 
to revolve, and‘ revoluble means for transferring 
a closure from the closure feeding means to the 
closure applying device,» said revoluble trans 
ferring means having provision whereby the 
closure being transferred is revolved with the 
closure applying device during the period when 
the closure is being engaged by the closure ap 
plying device. ' 

2. In a closure applying machine, in combi 
nation, a revoluble closure applying device in 
cluding a rotatable chuck for engaging and hold 
ing a screw closure to effect the application 
thereof to a container upon rotation of the 
chuck, closure feeding means and with relation 
to which said closure ‘applying device is arranged 
to revolve, and closure transferring means ar 
ranged to revolve with the closure applying de 
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vice and capable of general radial movement ' 
with relation thereto whereby substantially all 
relative movement between the closure apply 
ing device and closure transferring means is 
eliminated while the closure is being engaged by 
the chuck. 

3. In a closure applying machine, in combi 
nation, a plurality of revoluble closure applying 
devices including rotatable chucks, closure feed 
ing means and with relation to which said closure, 
applying device is arranged to revolve, and a’ 
plurality of closure transferring means, one for 
each closure applying device, said closure trans 
ferring devices being arranged to revolve with 
the closure applying devices v and capable of 
movement toward and from the closure applying 
devices to effect the transfer of closures thereto 
in such manner as to eliminate substantially all 
relative movement between the closures and 
chucks while the chuck is engaging the closure. 

4. The combination in a closure applying ma 
chine, with closure applying mechanism capable 
of applying a screw closure to a container, (of 
closure feeding mechanism, container feeding 
mechanism, and control mechanism including 
detecting means cooperating with the two last 
mentioned means for stopping the machine in 
the event of failure in the supply of either a 
closure or a container. . 

5. The combination in a closure applying ma 
chine, with closure applyingv mechanism, of 
closure feeding mechanism, container feeding 
mechanism, and control mechanism including a 
circuit and detecting means cooperating with one 
of the two last mentioned means for stopping 
the machine in the event of failure in the sup 
ply of either a closure or a container, a manual 
operated circuit closing device, and means for 
preventing the initiation of the operation of the 
machine until such defective condition has been 
cured and until the circuit has been closed by 
the manual operation of said device. . 

. 6. In a machine for applying closures to con 
tainers, in combination, conveying means for 
the containers, closure feeding means, operating“ 
means for the machine, a control device for 
stopping thefmachine in the event of an ab 
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8 
normal condition in the operation of the cap 
feeding means, a second control device ‘for stop 
ping the machine in the event of an abnormal 
condition in the conveyance of the containers, 
and a manual control device for controlling the 
operation of the machine operatively connected 
with the foregoing control devices to prevent 
the machine being restarted until operation of 
the manual control device following a discon 
tinuance in the operation of the machine by 
either of the other control devices. 

'7. In a machine for applying closures to con 
tainers, in combination, closure feeding means, 
container feeding means, means for controlling 
the operation of the container feeding means 
upon the development of an abnormal condition 
therein, means for controlling the operation of 
the machine in response to the closure feeding 
means, and a manually operated electrical con 
trol device operatively connected with the fore- ' 
going means .to prevent restarting ‘of the ma 
chine after it has been stopped by the operation 
of either of the aforesaid control devices. 

8. In a, machine for applying closures to con 
tainers, in combination, closure feeding means, 
means for operating the machine including a 
motor, a plurality of control devices for inter 
rupting the supply of current to the motor, one 
control device being rendered operative by ab 
normal conditions in the closure feeding means, 
the second control device being rendered opera 
tive by an abnormal condition in the feeding of 
the containers, and a, manually operated switch 
electrically connected to the foregoing control 
devices to prevent the restarting of the machine 
after it has been stopped by the operation of 
either of the foregoing control devices. 

'9. In a machine for applying closures to con 
tainers, in combination, closure feeding means, 
means for operating the machine including a 
motor, a plurality of control devices for interrupt 
ing the supply of current to the motor, one cone 
trol device being rendered operative by abnormal 
conditions in the closure feeding means, the sec 
ond control device being rendered operative by 
an abnormal condition in the feeding of the con 
tainers, a manually operated switch, and electri 
cal means for preventing restarting of the ma 
chine after it has been stopped by the operation 
of one of the foregoing control devices. 

10. In a closure applying machine, in combi 
nation, container supporting means, a chuck con~ 
structed to be capable of gripping a closure to 

‘ apply it to a container, means for imparting ro 
tary movement to the chuck about its own axis 
whereby to effect relative rotary movement be 

- tween a closure gripped by the chuck and the 

60 

container, means for revolving the chuck as a 
unit in a. circular path, and means for moving 
successive closures into alignment with the chuck, 
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said means having provision whereby substan 
tially all relative movement between it and the 
chuck except that produced by rotation of the 
chuck about its own axis, is eliminated during a 
substantial period following the alignment of a 
closure with the chuck and until the chuck en 
gages the closure. 

11. In a closure applying machine, in combina 
tion, container supporting means, a chuck con 
structed to be capable of gripping a closure to 
apply it to a container, means, for imparting 
rotary movement to the chuck about its own axis 
whereby to effect relative rotary movement be 
tween a closure gripped by the chuck and the 
container, means for revolving the chuck as a 
unit in a predetermined circular path, and closure 
feeding means constructed and arranged to move 
a closure intoalignment with a chuck and for 
thereafter moving said closure in the aforesaid 
predetermined path whereby during such move 
ment substantially all relative movement between 
it and the chuck except that produced by rota 
tion ‘of the chuck about its own axis, is elimi 
nated. 

12. In a closure applying machine, in combi 
nation, a chuck constructed to be capable of grip 
ping a closure to apply it to a container, means 
for revolving the chuck as a unit in a circular 
path, means for revolving the containers in a 
circular path, means for imparting relative rotary 
movement between the chuck and a container 
about the axis of the chuck, and means for mov 
ing successive closures into alignment with the 
chuck, said means having provision whereby sub 
stantially all relative movement between it and 
the chuck except that produced by rotation of. 
the chuck about its own axis, is eliminated dur 
ing a substantial period following the alignment 
of a closure with the chuck and until the chuck 
engages the closure. 

13. In a closure applying machine, in combi 
nation, movable container supporting means, a 
chuck constructed to be capable of gripping a 
closure to apply it to a container, means for im 
parting rotary movement to the chuck about its 
own axis whereby to effect relative rotary move 
ment between a closure gripped by the chuck and 
the container, means for revolving the chuck as 
a unit in a circular path, and closure feeding 
mechanism for feeding successive closures into 
alignment with the chuck and with relation to a 
portion of which the chuck is arranged to re 
volve, said mechanism having provision whereby 
substantially all relative movement between it 
and the chuck except that produced by rotation 
of the chuck about its own axis, is" eliminated 
during a substantial period following the align 
ment of a closure with the chuck and until the 
chuck engages the closure. 

AR'I'HUR CLARENCE EVERETT‘. 

10 

20 

30 

35 

40 

45 

50 

55 

60 


