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MACHINE FOR APPLYING END CLOSURES TO
HYPODERMIC SYRINGES

Frank E. Brown, Burbank, Calif., assignor to Chas, Pzer
& Co., Inc., Brooklyn, N. Y., a corporatien of Dela-
ware :

Application September 13, 1954, Serial Ne. 455,567
11 Claims. (CL 53—311)

This invention. relatés to “a machine for assembling
hypodermic syringes and more particularly t¢ a simplified
and compact mechanism for feeding, orienting, and apply-
ing ‘métallic end ¢losures ‘to- ¢ylindrical containers,‘ such
as glass hypodermic syringe vials and the "like. . Modre
specifically, the instant invention is directed to an as-
seriibly. which is capable of simultaneously supplying an
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sssortment of metallic end closures to a plutality of -

groups of glass vials'at a high' rate of speed and oriented
in a predetermined position permiting tegistery with
the ends of the glass vials; sequentially and synehiro-
niously applying the end closures to tie groups of -vials,
and sealing the closures therebver.

Although many types of hypodermic syringes have been
long known in the art for the administration of various
medicaments, the majority of the operations associated
with the assernbling, filling and sealing of th¢ syringes
ate, even to this day, performed by hand. I a few lim-
jted. instances; ‘one or iwo of the operations have been
partially ‘mechanized, but before the advent of the in-
stsnt invention, complete mechanization had not' been
achieved. A particular difficulty precluding application
of well-known automatic packaging techniques, comimon-
place :in other nonanalogous arts, has been the critical
importance attached to the necessity for maintaining sub-
stantialty complete sterility during the assembling, fill-
ing and sealing operations. A crucial condition in this
requirement, which has hesetofore prevented applica-
tion of autématic packaging. techniques ‘ol either a prac-
tical or- economical basis,. has been the fact that the
component parts of any such mechanism must be readily
disconnectable for sterilization and decontamination, and
must be capable of retaining ‘such condition over "ex-
tended periods of operation. The enormity of ‘this ob-
stacle will become apparent when cognizance is taken
of the difficalty encountered. in-retaining sterile condi-
tions in even a small cubic content of “any given air
space with the result that it has heretofore been impossi-
ble to realize a machine of such small size as to be
capable of being protected against contamination on an
economically practicable basis.

Applicant, on the other-hand, has fully overcome 'this
problem by devising a fully antomatic assemblying, fill-
ing and sealing mechanism which is capable of con-
structing a' filled hypodermic syringe cartridge with at-
tached dispensing -needie in-a fully automatic, unin-
terrupted operation at a high rate of speed. The details
of this machine are more specifically set forth in my
copending application Serial No. 455,564, filed Septem-
ber 13, 1954 now currently issued as U. S. Letters Patent
No. 2,765,606 on Cctober 9, 1956, As therein described,
machine includes a pair of parallel conveyor lines in-
cluding vial supporting and transporting blocks, a pair
of removable storage chambers for retaining and continu-
ously supplying the vials through chute type feed means
to parallel first assembly stations in a sequential pre-
determined oriented manner. Each of the first assembly
stations includes a siructure .for receiving the vials from
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the feed chute structures and for cooperating with a
plunget stopper supplying and orienting mechanism in-
¢cluding means- adapted to insert the plunger stoppers in
the large open end of the vials. Plunger stoppeis are
supplied from 2 single storage hopper through & trahs-
porting mechanism includinig means to select the plungér
stoppers according to crientation and. for conveying them
to said first assembly stations in position for -ifsertion
into the vials in a predstermined manner. After if-
sertion of the plunger stoppers, the vials afe deposited
in sequence in the blocks on the respective conveyors
and are transported to a second station where an in-
spection’ operation- occurs to determine if “ihie -plingers
were properly: inserted, and if not, to_eject the defec-
tive vials from the line. Thereafter, the vials proceed
through & third station for automatic filling, and -subse-
quetitly to a fourth station including structure for apply-
ing the end stoppers in the vials. ‘The end stoppers are
synchronously fed to the applying mechanisms from in-
dependent storage hoppers through féed chutes having
structure for ejecting improperly oriented stoppers.- The
filled vials then proceed to a closure cap applying station
where metallic ferrules are applied over the end stoppers.
The ferrules are subsequently spun into’'a gas-tight, fric-
tion-fit seal before proceeding to a final station at which
sheath protected needles are selectively fed and applied
to the cartridge assemblies, the protected néedles being
supplied from indepenident storage hoppers in a predeter-
mined oriented relationship to a uniqué applyirg “ds-
sembly operating synchronously with the conveyors. The
details of the vial supplying and plunger stopper apply-
ing mechanisms ate.more particularly set forth in my
copending application; Serial No. 455,565, filed Septem-
ber 13, 1954. The details of the inspecting, filling and
stopper applying mechanisms are set forth- in: my co-
pending application Serial No: 455,566, filed Septem-
ber 13, 1954. The details of the needie fe_eding and
applying mechanism are set forth in my copending ap-
plication Serial No. 455,568, filed September 13, 1954,
now currenily issued as U. S. Letters Patent No. 2,765,
467 on October 9, 1956, The present application is'con-
cerned with applying a metallic closure member or fer-
rule to the partially assembled syringe cartridge. .
The cartridge assembly is more particularly déscribed
in my copending application Serial No. 264,992, filed
Jannary 4, 1952, now currently issued és U. 8. Letters
Patent No. 2,737,949 on March 13, 1956, and as therein
shown, comprises a cylindrical’ container or vial, pref-
erably of glass, having cne fre¢ Jarge open end and a
second open end terminating in a reduced neck portion
with a radial ennular lip. A resilient stopper is situated
in the neck portion and a second resilient plunger mem-
ber is sitnated in the other open end to seal the vial
with- an included medicament. = A perforated metallic
ferrulé or closure cap is positioned to overlie the énd
stopper and includes a terminal edge clamped in. fric-
tional fit relationship with the underside of the vial
annular lip positively sealing the stopper therein. and
forming a seating structure for receiving and retaining a
dispensing needle -carried in a protective sheath which
is adapted to fit over the ferrule to position the needle
in contact with the end stopper. The assembled and
filled cartridge is thus adapted for use’ in syringe dis-
pensers of conventional type. ‘ ‘
Although all of the component parts of the cartridge
assembly are in essence difficult to supply, position and
apply in a non-complex, inexpensive operation, particular
care must be exercised in applying the metallic ferrule
to the partially assembled cartridge due to the relatively
fragile nature of the glass vial.© Another difficulty, is the
tendency of the thin metallic ferrule to bend if not prop-
erly handled. This problem is of particular significance
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in the assembly sequence obtained in said fully auto-
matic machine of my said copending application in that
the ferrule is applied after the cartridge has been substan-
tially completely assembled and filled with the result that
excessive breakage at this point would be prohibitively
expensive. Accordingly, the instant invention is particu-
larly directed to providing a mechanism capable of apply-
ing and sealing metallic ferrules to glass vials in a con-
tinuous high speed operation without excessive breakage
of the vials or damage to the ferrule.

Having broadly described the invention, reference will
now be made to a particular example of the same which
will be better understood by reference to the accompany-
ing drawings, in which:

Fig. 1 is a block diagram illustrating the operation of
the machine;

Fig. 2 is a side elevation view of the machine;

Fig. 3 is.a sectional view along the center line of the
closure cap feeding mechanism;

Fig. 4 is a sectional view, partly in elevation for the
sake of clarity, of the closure cap sorting mechanism;

Figs. 5 and 6 are plan views, partly in section, illus-
trating the cap sorting mechanism of Fig. 4 in separate
stages of operation;

Fig. 7 is an end view, partly in section, of the closure
cap positioning and applying mechanism; -

Fig. 8 is a sectional view along the line 8—8 of Fig, 2;

Fig. 9 is a schematic view of the closure cap feed chute
arrangement;

Fig. 10 is a schematic end view of the control cam
arrangement for the sorter mechanism of Fig. 4;

Fig. 11 is a vertical sectional view of the cap position-
ing and applying mechanism along the line 12—12 of
Fig. 7;

Fig. 12 is a transverse section view, partly in elevation,
of the cap positioning and applying mechanism;
~ Fig. 13 is a section view, partly in elevation, of the cap
spinning mechanism;

Fig. 14 is a side elevation view of the cap spinning
mechanism illustrating the control components;

Figs. 15 and 16 are side elevation views, partly in sec-
tion, illustrating the details of the spinner unit of the cap
spinning mechanism;

Fig. 17 is a fragmentary sectional view, partly in ele-
vation, illustrating a further detail of the cap spinner
unit; and

Fig. 18 is a top plan schematic view of the drive and
control mechanism for the machine of Figs. 1 to 17 in-
‘clusive.

The present invention may be briefly described as com-
prising four sequential steps in a cartridge assembling
operation (see Fig. 1) in which a plurality of metallic
ferrules are (a) selectively supplied from a central source
in continuous sequence, (b) selectively examined for
proper orientation and physical defects with automatic
discharge of defective and improperly oriented members,
(c) sequentially applied to the substantially completely
assembled cartridge in an uninterrupted manner, and (d)
sealed about the radial annular lip of the cartridge in a
pressure fit contact with the end stopper producing a gas-
tight end closure. In practice, the mechanism preferably
includes a single storage hopper with means for selec-
tively directing the ferrules or end caps to a feed chute
in a continuous uninterrupted sequence; an -inspection
mechanism cooperatively assembled with said feed chute
for detecting and ejecting defective or improperly orienfed
caps and for -selectively feeding properly oriented caps
for -application to the partially assembled cartridges; a
dividing structure in said feed chute for directing the
caps to a pair of parallel assembly lines intermittently
transporting the partially assembled cartridges; a cap ap-
plying structure associated with each of the divided feed
chutes and including mechanism for synchronously apply-
_ing the caps to the cartridges as they register during pas-
_sage in the parallel assembly lines; and independent cap
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4
spinning mechanism adjacent each cap applying station
for cooperating with the cap covered cartridges to spin
the caps'in cooperation with the end stopper and annular
vial lip into a gas-tight fit. .

The present invention contemplates employing a pair
of parallel chain type conveyor lines, only one of which
is particularly illustrated in the drawing, and which com-
prises a chain 135 supporting a plurality of spaced article
supporting blocks 65. The blocks 65 are adapted to re-
ceive, individually, partly assembled hypodermic syringe
carfridge A which has previously been filled with medica-
ment and stoppered as more particularly described in said
copending application, Serial No. 455,566, filed September
13, 1954,

As shown in Figs. 2 and 3, the mechanism for supply-
ing and applying the closure caps or ferrules to the glass
vials includes a stationary elevated support structure in-
cluding a table surface 402 upon which is mounted a
motor 403 connected via a spring urged releasable cou-
pling member 407 which is adapted to selectively coop-
erate with a second coupling member 469 carried on a
driven shaft 410 supported in a bearing 413 carried by a
bearing block 412 (Fig. 2) in an upstanding support
structure 414. The support structure 414 may be of any
desired form but preferably includes an annular recess
416 and a pair of opposed guideways 419, only one of
which is illustrated in Fig. 2 for a purpose hereinafter
apparent, The annular recess' 416 extends transversely of
the support structure and is so constructed as to receive
an annulus 420 comprising a circular end plate 421 hav-
ing a central opening receiving the bearing member 413
for rotatably supporting the driven shaft 410 therein, A
pair of annular members 422 and 423 are connected to
end plate 421 to provide z recessed area intoc which the
metallic ferrule feeding structure 425 may be inserted.

The feeding structure includes a second plate member
426 in the form of a disc or the like which is fixedly
connected with the inner end of shaft 410 and which
carries an annulus 428 by means of spacer members 427
on securing bolts 429. The annulus or ring member is
chamfered on its inner leading edge as at 430 and the
rotatable plate member 426 includes radially spaced axi-
ally directed pins or pegs 431 for a purpose hereinafter
explained. Tt is preferred that the pins 431 and the
spacer members 427 are so radially positioned with re-
spect to each other in cooperation with the spacing be-
tween ring member 428 and plate 426 that the end clo-
sure members adapted to be used with the mechanism
may readily fit between the pins during movement radi-
ally outwardly from the center of the mechanism into
contact with adjacent spacer members 427 which are so
positioned that only one end closure cap may pass there-
between at a time.

The annular structure 429 as previously indicated, is
adapted to seat within support 414 carried on the table
402 in such manner as to position an outlet passageway
443 in annular ring 423 in a vertical direction in registery
with a feed chute 446. The bassageway 443 lies radially
outwardly of the spacer members 427 and in cooperation
with the inner wall of ring member 428 form & drop out
opening permitting the closure caps to pass from between
plate 426 and ring 428 to the feed chute 440.

In order to continuously supply the closure caps
through the separating wheel 425, a stationary storage
hopper or bin assembly 435 is provided with a guide plate
437 which is adapted to be interchangeably received

‘within the guideways 419 of member 414, The hopper

is generally formed as a semi-frustro conical chamber
438 having a second differently dimensioned semi-frustro
conical compartment 439 mating therewith, the forward
ends of the respective semi-frustro conical sections ter-
minating in an annular outlet mouth 436 of a size reg-
istering with the axially outer but radially inner edge
of ring 428. The hopper is provided with 2 pivoted lid
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432 for the purpose of receiving a supply of closure
caps into the chamber 438,

The hopper assembly with its attached guide plate is
preferably formed of a rust and. contamination resistant
material, as for example, stainless steel, and may readily
be disconnected from cooperative relaticnship with the
separating wall structure 425 for purposes of steriliza-
tion.- To implement removal of the same from seating
engagement in the stationary guideways 419, the guide
plate 437 is provided with a finger lift bar 434, Tt is
also. usually preferred. to construct the separater wieel
from non-corrosive, contamination resistant materials,
such as stainless steel or tantalum, while the spacer mem-
bers 427 are preferably of Teflon material.

From the above description, it will be readily appre-
ciated that the present construction results in a relatively
inexpensive and simplified arrangement for continuously
feeding closure caps in a sterile condition, at a relatively
high raie of speed. This arrangement permits the hopper
assembly. 435 to be comnecied with the wheel unit im-
mediately after a sterilization treatment, which may take
place while the caps are deposited in the ‘hopper, by
simply inserting the hopper and guide plate into the
guideways 419. Thereafter, energization of the motor
403 will turn the supported wheel assembly 425 to rotate
the same in direct contact with the open mouth of the
hopper with the result that the end closure caps are se-
lectively -agitated by reason of their gravity feed from
the hopper onto the wheel. Pins 431 tumble the caps
and permit their sequential and progressive passage be-
fween pins 431 and spacers 427 through the outlet pas-
sage 443 into the inclined feed chute 440,

A unique feature of this arrangement is the simplicity
and ease with which the component parts may be dis~
connected for testerilization without reguiring 2 lengthy
shut down. of the mechanism. - In this respect, the as-
sembly 420 including the supperted separator wheel 425
may be readily, disengaged from the seating groove 416
in member 434 by manually disconnecting  the' clutch
mechanism 487, 469. Obvicusly, a single duplicate setl
of each item would facilitate immediate replacement of
any of the component parts in a completely sterile con-
dition. However, it usually suffices over extended periods
of operation exceeding several months in length to simply
feplace the hopper members 435 as they are emptied.
Ghbservation of the condition of the quantity of end clo-
sure caps within the hopper is readily had via piveted lid
432, :

The inclined. feed chute structure 446 in its simplest
form includes a channel shaped rail 441 of stainless
steel having a covering 442 overlying the open mouth
of the chanpel to form an enclosed passageway 433
(see Fig. 8). According to the invention, the chute is
divided into feadily disconmectable sections, the sepa-
rate sections being interfitted together in endwise aligned
relationship between the hopper feed assembly and a
cap applying assembly 538 positioned to overlie a con-
veyor 69. The conveyor comprises an endless chain 135
carrying spaced clamp blocks 65, each block including
separatable sections having a central recess which mate
to form a pocket for receiving vials A. A further track
section 448 connscts with track section 449 midway of
its descent and forms a guideway directing a line of
closure caps io. a second cap applying mechanism over-
lying an identical paraliel conveyor assembly (not shown).
s shown in Fig. 2, track section 448 includes-an open
mouth at its upper leading edge which, as shown in Fig.
9, is adapted to be réceived within an opening in. the
side of rails 448 and semi-permanently sapported there
by an anchor pin 447 carried on the upper side of the
rail member and a cooperating pivoted clamp arm 449
carried on. section 448.

The integrated track sections of Fig. 2 are supported
intermediate: their descent by means of an arm 453 pro-
jecting from a stanchion support assembly and carrying
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a pivoted clamping linkage 458, The clamping linkage
450 is more clearly shown in Fig. 8 and includes a manu-
ally operable lever 451 pivetally carried on a stationary
bracket 452 projecting from- the support arm 453 and
is connected by means of a linkage 454 to a clamp mem-
ber 455 which is adapted to move into a pressure fit with
the upper surfaces of two track sections adjacent their
aligned. ends. 'The linkage 454 and lever 451 are so
constructed and proportioned as to provide a self-lock-
ing action in which plate member 455 may, be positively
ficld agaimst the track sections under pressure to retain
the sections as -integral assembled units and yet allow
rapid disassembly for purposes of replacement.

A cap inspécting and ejecting mechanism 460 is posi-
tioned to cooperate with the feed chute above the track
division. This mechanism is more fully iltustrated in
Figs. 4, 5 and 6 and is operated by a drive motor 461
on the main support assembly 1868. As shown in Fig.
2, motor 461 includes a right angle gearing arrangement
(not illustrated) having a laterally projecting driving shaft
4664, The shaft 464 includes a clutch member 4672 (see
Fig. 4) for cooperating with a second clutch member
467 carried by a driven shaft 468 projecting from a cy-
lindrical support elemeént 476 carried by track 448, A
spring 469 is interposed between o hub 466 on shaft
468 and - clutch member 467 which is axially. movable
on the shaft by reason of a pin-and slot connection
466. The clutch mechanism 462, 467 is of the overload
type and is adapted to continuously drive shaft 468 so
long as the terque load dos not exceed a predetermined
amount, and upon the occurrence of which condition
the respective -clutch members wiil disengage, member
467 being permitted to move axially rearwardly out of
engagement against the resilient force of spring 469.

The driven shaft 468 includes a sleeve extension 471
having a central bore or channel 472 and a radially di-
rected passageway 473 communicating with the channel
intermediate its length.” A push rod 474 is positicned in
channel 472 and includes an outer cam follower arm or
component. 476 -and a cap ejecting terminus 478. - A
spring 477 is positioned in the bore 472 between' the
end of drive shaft 468 and the movable pin 474 in such
manner as to normally continuously urge pin 474 axially
outwardly of the hub' member. This action serves to
meove cam follower arm 476 into contact with a cam sur-
face 476 on stationary member 478 and which surface is
so configurated that upon rotation of shaft 468 and there~
with extension 471, the pin 474 is retained in a retracted
position for substantially 180° of rotation. - However, the
pin is substantially immediately released from restraint
Ga furiher movement of the shaft to permit spring 477
to urge the pin forwardly in the bore whereby terminal
end 473 moves. axially outwardly of the sleeve 471 into
the cap feed chute. Sleeve 471 further includes a semi-
cylindrical cup-like- structure 489 on its forward end and
which structure is positioned to intersect the feed chute
448 to block passage of the conveyor caps therewith.

As-will be more readily. understood by reference to
Figs. 5, 6 and 10 of the drawings, the relative radial posi-
tioning of the cup member 480, cam 479 and cam. fol-
lower 476 on pin 474 are so arranged as to permit sleeve
A71 to rotate approximately 180° during which time’ tire
cup member. 480 moves from a position witl its open end
inverted vertically downwardly (see Fig. 5). to a position
jn which its open end is directed vertically upwardly. At
this point in the operation, a closure cap lying in the
track above the cup member will move under the effect
of gravity and the weight of additional caps in the track-
way into registry with the cup member. This slight fur-
ther rotational movement of sleeve 471 has sufficed to
move cam follower 476 from the high point 479 (see
Fig. 10) of cam 479 to the low area thereof with the re-
sult that spring 477 snaps pin 474 forward so that termi-
nal end 478 moves into contact with the closure cap
seated in cup 460,
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that if the closure cap is
positioned to face right, as

The arrangement is such
oriented with its closed end
are caps B and D in Fig. 4, the pin 474 will enter the
cap but without touching the same unless the cap is de-
formed or mashed, in which condition the force of the
pin’ will eject the cap laterally from out of the chuie
through an opening 446 in the feed track 440. On the
other hand, should a cap enter the cup in a position
which is inverse to that previously referred to (see cap
C in Fig. 4), movement of pin 474 axially of sleeve 471
will eject the cap by contact of the termina! end 498 of
the pin with the enclosed end wall of the cap, in like
manner to the ejection of deformed caps which are prop-
erly oriented. The ejected caps are received within an
enclosed chute member 481 (see Fig. 2) interchangeably
received within a clamp structure 482 carried on the
feed track. :

The collecting assembly 481 is adapted to convey the
deformed and improperly oriented caps to a common re-
ceptacle and/or conveyor means for return to a common
source of supply. In some Instances, it may be desirable
to provide a baffie structure in collecting chute 481, posi-
tioned with respect to the discharge opening 446 in such
manner that the difference between the force of ejection
of mechanism 460 on defective and improperly oriented
caps, respectively, is availed of to separate the improperly
oriented from the crushed and/or deformed caps. Such
arrangement in its simplest form may comprise a baffle
plate which will deflect the improperly oriented caps into
one terminal passageway while permitting the deformed
and/or crushed caps having less wind resistance to pass
thereover into a second terminal passageway.

These caps which pass the inspection station are upon
further rotation of cup member 480 permitted to drop
from out of the cup member to continue downwardly in
the chute to the cap applying station 506 (sec Figs. 2, 7,
1t and 12). A duplicate station (not shown) is provided
at the end of feed chute 448, According to the present
construction, the feeding takes place as a simple gravity

induced action with division of the feed to chute 443 %

occurring when the lower chute portion of track 44¢
is filled. In practice, both ‘chute sections are normally
continuously filled with cap’ members so that additional
members supplied from chute 446 merely serve to re-

place those ejected from the chutes via the cap inspect- 4

ing unit, v

The feeding of the caps from each of the chutes into
the respective cap applying structures will be understood
more particularly as follows. = As shown in the figures,
the chute 449 registers with an ejection chamber having
a guide block 582 with a vertically directed passageway
503. The passageway 503 supports a reciprocating
plunger member 595. ~ At its lower end the guide block
carries plate members 507 forming ‘a first passageway
registering with the feed chute 440, and a second axial
passageway 589 parallel to the feedway 449. The plate
members also support a dividing wall 58s having an in-
tegral cam surface 506" (see Fig. 12) for a purpese here-
inafter apparent. A drop-out opening 511 (see Fig. 11)
is positioned at ihe terminal end of the first passageway
in the lower ficor surface of the plate member directly
beneath the bassageway 503 for the purpose of permitting
the closure caps to be gjected vertically downwardly onto
the close end of a filled cartridge on the ceaveyor blocks
65 as the same. proceeds directly beneath the open-
ing 511.

The closure caps are preferably positively retained
within plates 507 in a position overlying the drop-out
hole 511 by means of a detent arm 513 pivoted on the
plate and urged under the effect of a spring 515 to abut
the side of a closure cap and clamp it against the opposed
guide wall of the plate. In practice the spring 515 is so

calibrated as to normally urge detent Jever 513 trans-
versely of the bassageway to slightly less than haif way
across.

This arrangement normally blocks the gravity
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feed of the closure caps from out of the feed chute
through the drop out opening 511. )

Means to progressively and selectively feed the closure
caps from the chute are positioned in the second passage-
way 309 and as shown in Fig, 12 comprise a slidable
finger member 517 having a cap éngaging tongue 518, a
control cam surface 519, and an operating arm 516
carrying an actuator pin 520. The finger member 517
is normally urged laterally of the passageway by a leaf
spring 521 to bring the control cam 518 into contact with
the dividing wall 506 which upon retraction of the finger
member from the position shown in Fig. 12, serves to
prevent the tongue portion from contacting a cap posi-
tioned in the central feed bassageway 440’. The dividing
wall cam surface 506’ terminates a short distance in front
of the drop cut opening 511 as shown in Fig. 12, in order
that axial reciprocation of the finger member toward the
closed end of the chute will serve to permit the finger
member to protrude into the cap passageway and bring
the tip portion 518 into contact with a closure cap which
had previously been blocked by the pivoted detent finger
513. With this arrangement continued movement of the
finger member in an axial direction will serve to force
the detent 515 to pivot against the action of spring 513
thus permitting the closure cap to enter into registry with
the drop out opening 511,

Ejection of the caps from plate 507 is obtained by
reciprocating plunger 585 which is normally retained in
a raised position by a spring 504 (scee Figs. 2 and 77,
under the action of a servo motor 525. As shown more
fully in Fig. 7, the servomotor is preferably of the fluid
pressure differential type and includes a stationary cylin-
der 523 supported on a bracket 530 and a reciprocable
plunger shaft 522 fixedly connected. with the movable
piston in the cylinder. The plunger shaft passes through
a bearing block 531 projected from bracket 530 which
serves to align the end thereof with the upper end of
plunger 585 in block 592. Although not necessary, it is
usually preferred to include a helical spring (not shown)
between support block 531 and a headed portion on
the end of piston shaft 522 in order to eliminate any slack
or backlash in the operation of the piston. A fluid supply
line 526 communicates with the upper end of cylinder 521
and connects with a control valve assembly which is
shown graphically at 535 in Fig. 18 intermediate its ex-
tent and a source of fluid under pressure.

A second servomotor of the fluid pressure differential
type 548 is also supported from bracket 53¢ and includes
a cylinder 541 which is fixedly connected to the bracket
and a reciprocable piston (not illustrated) having an
axially extending piston rod 542, The rod 542 is fixedly
connected with a control plate 545 having a slotted end
portion 546 presenting a recess for receiving pin 529 of
the finger member 527 of the cap feed structure. Plate
545 includes a stabilizing bearing block 547 (see Fig. 7)
which is adapted to siide over a fixed guide pin 549
mounted in the leading face of stationary cylinder 541 (see
Fig. 12). The arrangement is such that the reciproca-
tica of the piston and connected rod 542 serves to move
plate 545 to in turn move slide member 517 to posi-
tively force feed the closure cap members progressively
into registry with the drop out opening 511.

Contral of servomotor 540 is obtained by means of a
valve assembly 559, Fig. 7, mounted on bracket 530 ad-
jacent servomotor 525. This valve assembly includes
an inlet line 551 from a sujtable source of fluid pressure
(not illustrated) and an outlet line 552 connecting the
vial with piston chamber 541. The control valve in-
cludes a plunger 555 connected to be reciprocated by a
pivoted lever 556 which in turn is actuated by a cam 558
on a control shaft 925. The lever 556 is pivoted to the
valve body in a conventional manner as illustrated at 557,

The control valves 535 and 559 for the servomotors are
synchronized so that the motor unit 540 first operates
to force feed a new closure cap into position overlying
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the drop out hole, and then the motor unit 525 operates
to press slide rod 505 through passageway 503 into con-
tact with the retained closure cap to cause the same to
move out of hole 511 onto the neck of an underlying
cartridge ‘as shown more clearly in Fig. 11 of the draw-
ings.

In order to facilitate rapid and easy disassociation of
the feed chute mechanism for sterilization or cleaning, the
support bracket 530 includes, as shown more clearly in
Tig. 7, a pivot plate §32 supporting a linkage 565 and
comprising a manually operable lever 366, a pivet link
567, and an operating arm 568. Arm 568 carries a pres-
sure plate 569 which is adapted to bear against block 502
to clamp the same against bracket 530 and hold the block,
attached plate, and feed chute in a firmly secure, vibration
free grip. Removal of the feed chute section is readily
facilitated by manually depressing the exposed end- of
lever 866 while simultanecusly pulling on it axially to
pivot link 567, whereby arm 568 is pivoted to withdraw
the pressure plate from engagement with the block.
Thereafter, the block, and plate and feed chute section
can be laterally withdrawn to completely free the com-
ponents.

After the closure cap is positioned on'the exposed neck
of the cartridge A supported in the conveyor block 65 (see
Fig. 11), the conveyor proceeds to an adjacent station for
a cap-spinning operation which will serve to physically
clamp the metal closure cap over the annular neck of
the cartridge in a substantially fluid-tight seal. As shown
more particularly in Figs. 13 through 17 inclusive of the
drawings, the sealing station comprises a cabinet 570 hous-
ing &
vertically reciprocaté onto the closure cap covered car-
tridges as they proceed beneath the unit on the conveyor.
Cabinet 570 comprises 2 housing 571 which is supported
from the common apparatus support 1000, as shown in
Fig: 2, and encloses an electric motor 572 carried in bear-
ings supporied by a frame 592 depending from a support
yoke 591 including upstanding legs 594 and an integral
yoke 596. The yoke 596 in turn is suspended by means
of a spring 598 from a stationary arm 573 integral with
housing 571.

Support unit 591 also carries a sleeve member 590,
having rack-type gear teeth 593 along one side thereof
for cooperation with a rotatable gear member 595 sup-
ported in the wall of housing 571.. The lower end of the
sleeve member 590 extends through an offset portion
of the housing and terminates in an enlarged boss or
collar 596°. The arrangement is such that sleeve 590 and
motor uanit 572 are resiliently urged against the action of
gravity in a vertical upward direction under the action
of spring 598 to normally retract the sleeve member 590
away from the carfridge carrying blocks of the conveyor.

Motor 572 operatés a drive pulley 574 which is adapted
to be connected via a belt (not shown) to a driven pulley
clement 575 fixedly connected to the upper end of a ro-
tatable sleeve shaft 576 supported for rotation within the
sleeve member 590. Shaft 576 extends the - length  of
the sleeve member 539 and ferminates in the region of
hoss 59¢’ in an enlarged threaded recess 578 for a purpose
heteinafter apparent. A further shaft or stationary rod
589 is positioned to extend through the center of the
sleeve shaft and connects at its lower end in the region of
the. threaded recess 578 with the spinner unit 660. At
its upper ead the red 580 carries 2 fixed abutment ring
or flange 582 and terminates.in a threaded extension 583.
A spring 584 is positioned about shaft 580 between flange
£82 and a rectangular, bell-shaped collar member 585,
which ‘is normally received within a mating opening in
the yoke 586. The collar member 585 includes a flared
terminal end 586 which normally abuts against the lower
edge of the support unit' 594, 596 under the action of the
spring 584. :

Preferably, shaft 580 is formed to have'a non-circular, -

as for example, a rectangular cross-sectional contour, 1n

motor driven spinner unit 669 which is adapted to
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.the rod 580 in its lower extensible position in

10

the région of collar member 585 for the purpose of
being slidable, but non-rotatably received within a similar
central opening in the collir member for the purpose
of retaining the shaft or rod 588 zgainst turning while
permitting axial reciprocation of the same. - T he arrange-
ment of the spring 584 is such that it normally maintains
which the
collar .member 581 projects into a central recess or
channel-way $10 in the spinner mechanism. 66¢.

A simple friction brake unit is provided to hold the
slesve shaft from rotating when assembling -and - disas-
sembling the spinner unit to the sleeve shaft. It comprises
4 threaded rod 579 mounted in the casing side wall 571
and ‘adapted to be moved toward or away from the
sleeve shaft by means of a control knob 577. It will
be understood that rod 579 binds the sleeve shaft against
rotation when tightly threaded thereagainst. ’

"The means for controiling movement of sleeve member
590 ‘and the contained shaft 576 and rod 580, according
to the present invention, takes the form of a simplified
cam-actuating structure, shown more particularly - in
Fig. 14 of the drawings. As therein illustrated, the actu-
ating gear 593 which normally meshes with rack teeth
593 on the sleeve member 596 is mounted on a common
shaft 599 extending through the housing wall and carry-
ing at its external end'a driving gear member 597. This
gear mémber in turn is connected ‘via a sprocket chain
599" .to the end of & pivoted lever 957 supported on a
pin 956 carried by housing 579, Lever 957 is adapted
to be actuated in a vertical direction to turn gear 597
by means of sprocket chain 599 through a cam follower
member 955. The follower is pivotally connected to
the lever at 958 and carries an adjustable cam follower
yoke 952 supporting an idler roller 951. The roller is
adapted to ride upon a cam member $58 fixedly carried
by the main control shaft 925, and by reason of the con-
tour ‘of the cam, causes the follower 955 to move ver-
tically upwardly and downwardly over a guide pin 954
projecting ‘into a.slot 953 formed in the yoke 952 to
thereby rock lever arm 957 and wrap and unwrap chain
599" about the gear element 597. ’

The closure cap spinning mechanism 600 comprises a
readily disconnectable unit which'is illustrated in" detail
in Figs. 15 through 17 inclusive of the drawings. As
therein shown, it includes a carrier or cage member 601
having three depénding and- radially extending paired
support yokes 682, 6§3. and 604. Carrier 601 further
includes at its upper eud an axially extending, externally
threaded neck 685 forming the boundary of a relatively
large. recess. or channelway 610 centrally of the carrier
member. ~ Channelway 610 is adapted to receive and
seat a detachable connector device forming - an exten-
sion’ of rod 58¢. The device comprises an integral as-
sembly of a lower closure cap contacting stud or pressure
head 615, a control cam element 618, and an upper con-
nector hub 620. Hub 620 is internally threaded as shown
at 621 (Fig. 17) for receiving a threaded. extension 589
on rod 580 whercby the connector assembly can be in-
tegrally connected to the rod 58D as shown in Figs. 13
and 16° of the drawings. Hub 620 further includes an
external axially directed slot 622 which receives a mov-
able locking plate 625.

Plate 625 is provided with ratchet teeth 626 along the
upper leading edge thereof for mating with ratchet teeth
587 formed on the terminal face of collar 581 of the
non-rotatable rod element.. The plate is refained within
slot 622 by means of a guide clamp 630 and a split spring
clement 628. Normally, plate 625 is urged upwardly in
slot 622 to press ratchet teeth 626 towards engagement
with teeth 587 by means of a spring element 629 carried
on hub 620. The arrangement is such that upon thread-
ing spinner unit 666 into mating engagement with the
lower end of sloeve 576, the threaded extension 589 on
rod’ 580 is also threaded: into the hub 628 causing plate
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625 to reciprocate downwardly in slot 622 against the
action of spring 629 and locking ratchet teeth 626 in
engagement with the teeth 587 on the rod collar 581 to
prevent rotary movement of the pressure head. Tt will
thus be understood that connection of the head 615 with
rod 580 via hub 620 takes place concurrently with the
connection of collar 681 with sleeve shaft 576 via screw
threads 665, 578. With this arrangement, rotation of
the sleeve shaft 576 will cause rotation of the collar 601
without causing rotation of the pressure head 615. It
will be understood, however, that with the parts so inter-
connected, as shown in Fig. 16, vertical movement of
sleeve shaft 576 under the action of the sleeve member
536 will normally move rod 580 and head 615 there-
with.

To facilitate connecting and disconnecting the spinner

. head 660, the locking plate 625 is provided with an open-

ing 27 which is normally adapted to be aligned with an
opening 696 in carrier 691 whereby projection of a rod
element, R as shown in Fig. 17 of the drawings, can serve
to disengage the locking plate 625 from the serrations
387. For this purpose the bassageway 696 is formed to
have a greater diameter within the opening 627 in plate
625. It thus will be understood that insertion of the
rod R through opening 686 into opening 627 will permit
a skewing of the rod to disengage the plate 625 from
the locking collar before the neck 695 begins to un-
screw from the sleeve shaft. At the same time, canting
of the plate serves to initiate the unscrewing of hub 629
from the rod 586.

For the purpose of spinning the metal closure caps
(see D in Fig. 16), into a tight frictional fit and. finid-
tight seal over the stoppered cartridge units, the cage
member 601 supports three spinner elements 611, 612,
and 613 pivoted by means of pins 617, 619 between the
yoke pairs. - Each spinner member in turn carries a
freely rotatable metal turning roller 614, 616 and 618
at its lower end for an obvious purpose. Each spinner
element also includes a threaded screw member 697,
608 and 609 at its upper end. These screw members
projéct through the spinner elements into the central
channelway and form cam followers (see 607’ and 699’
comprising the ends of screw elements 607 and 699 i
Fig. 16 of the drawing) for cooperating with cam ele-
meat 613 on the pressure head 615.

The operation of the cap-spinning mechanism 570 will
be more readily understood with reference to Figs. 13
and 16 of ‘the drawings. In accordance with the inven-
tion, after cap positioning unit 500 has scated a metal
cover cap over the cartridge and the conveyor has trans-
ported the covered cartridge to beneath spinner unit 600,
the control shaft 925 has rotated a sufficient amount to

egin raising follower arm 955 to thus initiate lowering
of the spinner mechanism into position over the covered
cartridge by means of the rack gearing 593, 595. Rota-
tion of gear 595 through the mechanism of Fig. 14 causes
sleeve member 529 and therewith support unit 591, 594,
596 to move downwardly together as a unit. Since shaft
376 is carried within sleeve member 599 and rod 580 is
normally resiliently urged downwardly by spring 584,
the lowering movement of the support unit carries with
it rod 580 so that the sleeve shaft and the rod and there-
with the attached spinning unit 6§89 move together as in-
tegral assembly.

With particular reference to Fig. 16, as the spinner
assembly appreaches cap D on cariridge A, the pressure
head 615 of the central rod member contacts the upper
surface of the cap and automatically centers itself over
the cap by reason of a guiding recess 638 in the end of
the stud shaft, As this action takes place, further down-
ward movement of rod 580 is arrested, but the sleeve
member 599 with shaft 576 continues moving downward
for a slight distance to bring the peripheral edges of the
roller elements 614, 616, 618 into alignment with the
trailing rim of the cover cap D. This further movement
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of sleeve member 590 and shaft 576 causes the spinner
carriage 601 with its spinner elements to move relatively
to the central stud shaft assembly whereby the cam fol-
lower screw members 607’, 609" on the spinner elements
ride radially outwardly on cam 618 to rock the spinner
clements transversely of the pressure head to the position
indicated in dotted lines as E and F in Fig. 16. This
action: positions the roller clements in contact with the
rim edge of the cover cap whereby rotation of shaft 576
and carriage 691 will cause a metal spinning operation to
take place. Due to this action, the rim edge of the cover
cap is fapped beneath the annular shoulder of the glass
cartridge to form a substantially fnid-tight permanent
seal, the rubber closure stopper being tightly compressed
against the leading rim face of the cartridge. It will be
understcod that the relative axial movement which takes
place between rod 580 and sleeve shaft 576 serves to
compress spring 584 whereby upon completion of the
spinaing operation, the - spinner assembly is resiliently
urged upwardly by both spring 598 and spring 584 to
substantially completely eliminate any backlash in the
gearing 593, 595, Upon completion of the spinning
operation, the control cam 950 initiates raising of the
spinner assembly and the conveyor moves the sealed
cartridge to .any conventional discharge station, or if
desired, to a further station for a further assembly oper-
ation. :

As will be appreciated from the operation performed
by the machine of the invention it is necessary that the
various assembly operations be precisely coordinated with
each other. It will be noted from reference to Fig. 18 of
the drawings, that a particular advantageous feature of
the present invention is an arrangement which employs
a pair of identical paralle]l drive and control shafts 923,
225a¢ operated from a common power source 927 and
adapted to control the varicus assembling stations. These
contrel shafts facilitate precise initiation and stoppage
of desired movements in 5 predetermined phase relation-
ship and may be utilized as the sole drive power for all
components of the machine, However, it has been found
more econcmical and expedient to employ independently
energized electric motors for ceriain of the operations
performed according to the invention, as for example, the
use of electric. motor 463 for operating the closure cap
heppering mechanism, and the electric moter 481 for
operating the cap orientor-gjector 479, Obviously, these
devices could be driven by one or the other of the parzilel
control shafts 925, 9254 if s0 desired.

As shown in the figure, the parallel control shafts 925,
925a are connected to be simultaneously driven by a
single electric motor 927, the motor being connected to
the respective shafts through a dual chain drive 928 and
independent seiectively operable clutch mechanisms 929,
92%a. The control and drive elements assembled with
cach shaft are identical, those pertaining to the one
conveyor line of the machine being denoted with the
subscript @ and those to the other conveyor line of the
machine withont the subscript a. Accordingly, only one
set of the assembled controf mechanisms will be particu-
larly ‘described hereinafter, that being shaft 828,

As jllustrated, the conveyor 69 carrying the cartridgs
supporting blocks 65 via the chain linkage 135 follows
an endless path beneath the assembling stations 525 and
609, tc a final discharge or knock-out station 980 which
may be of any conventional design. The control and
drive shaft 925 is mouited. in paralle} relationship to the
conveyor and carries a bevye) gear 931 which meshes
with a mating gear 933 and through a linkage $37, 935
operates a sprocket wheel 939 for driving conveyor 69
int synchronized relationship with the turning of the con-
trol shaft. In practice, it is preferred that the linkage 937,
935 be of the step-by-step type comprising a driving pawl
and driven ratchet wheel.

‘The control shaft alsg fixedly carries a plurality of con-
trol cams 538, 558, 950 and 967. The control cam 538
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is connected to cperate a follower arm 538’ which in turn
actiates a control valve 535 in a supply line 526 to the
closure cap applying serve motor 525, The control cam
558 js connected to operate a follower. arm 558’ which
in turn is connected to actuate the control valve 550 for
supplying pressure fluid through line 552-to the cap
positioning serve motor 548.

Fluid pressure is supplied to control valves 535 and
550 from a common source 923 through 923",

The cam 950, as more particularly described - previ-
ously, is connected tc actuate the‘ linkage mechanism for

raising and lowering the spinner assembly 608 in the cap

spinner housing 746 in which the control shaft 9258 is

journalled.

The control cam 967 is connected to operate a follower
arm 965 which in turn is connected through conventional
means to actuate a discharge or knock-out assembly 980
for unloading the assembled and sealed cartridges from
blocks 65. Although the knock-out assembly 980 may
be of any conventional construction, it is preferred to
position the same so as to operate upon the conveyor
blocks on the return rin of the conveyor whereby the
sealed cartridges can be rémoved by simple gravity dis-
charge to a collécting chute or the like. It will be under-
stood that a suitable idler sprocket or the like arrange-
mert may bé provided to support the .end loop of the
conveyor chain 135 in.-a manner analogous to drive
sprockets 939 and 93%a. The details of this arrangement,
however, form no part of the present invention.

With the present arrangement, all of the control and
drive functions, with the exception of the cap hopper
mechanism 420 and the cap ejector-sorter 479, are derived
from the single control shaft 925 whereby difficulties en-
countered in prior art prototype machines in maintaining
varicus operations in the proper phase relationship are
substantially eliminated. Synchronization of the different
actions is readily attained by adjusting the relationships
of cams 538, 558 and 950 and 967 with ‘one another and
at the same time orienting the crank connection for the
pawl 937 driven by gear 933, It will further be appre-
ciated that this. arrangement simplifies assembly and re-
pair of the device.

As ‘many apparently widely different embodiments of
this invention may be made without departing from the
spirit and scope thereof, it is to be understood that the
invention is- not limitéd to the specific - embodiments
hereof, except as defined in the appended claims.

What is claimed is:

1. A machine for ‘'orienting, feeding, applying and seal-
ing metallic end closures over cylindrical containers, com-
prisinig a readily disconnectable storage hopper for receiv-
ing dnd storing a plurality of metallic closure caps, means
for conveying a plurality of cylindrical containers along a
path in proximity with said hopper, a readily disconnect-
able chute connecting with said hopper and adapted to
deliver closure caps in juxtaposition with said conveying
means to vertically overlie the path of said cylindrical con-
tainers, means for sequentially feeding closure caps from
said hopper into said feed chute, means at the discharge
end of said feed chute overlying said conveyor means
for positioning said closure caps ‘over a cylindrical con-
tainer including structure for applying a so-positioned cap
on an underlying container, a readily disconnectable cap
spinning mechanism in overlying rtelationship with said
conveying means in proximity with said closure cap-ap-
plying means -and including structure vertically over-
lying said conveying means along the path of movement
of said - cylindrical containers . for ‘moving the’ spinning
mechanism toward and .awdy from the containers, said
spinning mechanism further including ‘structure adapted
‘o contact a metallic closure cap-seated on a cylindrical
container and to spin the cap into a friction-fit relation-
ship with the container, and a common control shaft
including structure for operating said conveying means,

10

16

14
said spinning means and said cap positioning means ina
predetermined phased relationship.

5 A machine as set forth ix: claim 1 in which said spin-
ning mechanism comprises a readily disconnectable car-
rier member, a plurality of pivoted supports mounted- in
said carrier member, spinning elements freely rotatably
mounted on said supports, and means for pivoting said
supports in a radial direction whereby said spinning ele-
ments can move toward and away from a closure cap
seated on a cylindrical container.

3. A machine as set forth in claim 1 in which said
conveying means comprises an endless chain, a plurality
of clamping blocks supported on said chain, and struc-
ture -connected with said. clamping blocks and adapted
{0 resiliently retain a cylindrical container therein.

4. A machine as set forth in claim 1 including a cap

“sorter and ejector mechanism connected with said feed
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chute intermediate said storage hopper and said dis-
charge end, said mechanism comprising a rotatable cup-
like receptacle positioned to intersect said - feed chute
and. selectively block ~movement of caps therein and
means for rotating said cup-like element to selectively
feed closure caps to said positioning means at the dis-
charge end of the feed chute.

5 A machine for orienting, feeding, applying and

sealing metallic end closures over cylindrical containers,

comprising a readily disconnectable storage hopper -for
receiving and storing a plurality of metallic closure caps,
means for conveying a plurality of cylindrical containers
aléng a path in proximity with said hopper, a readily
disconnectable chute connecting with said hopper and
adapted - to deliver closure caps in" juxtaposition with
said conveying means to vertically overlie the path of
said cylindrical containers, means for sequentially feeding
closure caps from said hopper into said feed chute, means
at the discharge end of said feed chute overlying said
conveyor means for positioning said closure caps over a
cylindrical container including structure for vertically
applying a so-positioned cap on an undetlying container,
a cap sorting mechanism connected with said feed chute
intermediate said cap positioning and applying means and
said storage hopper, said sorter mechanism comprising
a rotatable element having a receptacle structure project-
ing into said feed chute, a plunger -axially movable in
said rotatable element, means for rotating said element
and selectively reciprocating said plunger to thereby pro-
ject the plunger against a cap retained in said receptacle
to. effect selective ejection. of caps oriented in a prede-
termined - undesired. direction, a readily disconnectable
cap spinning mechanism associated with said conveying
means jn proximity with said closure cap applying means
and including structure vertically overlying ‘said con-
veying means along the path of movement of said cylin-
drical containers for moving the spinning mechanism ‘to-
ward and away from the containers, said spinning mecha-
nism further including structure adapted . to .contact a
metallic closure cap seated on a cylindrical container
and to spid the cap into a friction-fit relationship with
the - container, and a common control shaft including
structure. for ¢perating said ¢onveying means, said -spin-
ning means and said cap positioning means in synchro-
nized relationship. :
6. A -machine for orienting, feeding, applying and seal-
ing -metallic end .closures. over cylindrical containers,
comprising “a readily disconnectable storage hopper for
receiving and storing a plurality of metallic closure caps,
means for conveying a plirality of cylindrical containers
along a path'in proximity with said hopper, a readily dis-
connectable chute conneéting with said happer and adapt-
ed to deliver closure caps in juxtaposition with said con-
veying means to vertically overlie the path of said cylin-
drical containers, cap positioning and control means as-
sembled with said feed chute at the discharge end there-
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of including detent means normally blocking the path of
movement of said caps in said chute but being adapted
to retain a cap in position overlying a cylindrical con-
tainer on said conveying means, a feeding structure con-
nected with said chute in proximity with said detent
means and including a finger member operative to force
a cap against said detent means into a position over-
lying a cylindrical container, fluid pressure means con-
nected with said finger member for intermittently actu-
ating the same, and a second fluid pressure means in-
cluding a plunger element adapted to contact a cap re-
tained by said detent means and force the same onto an
underlying cylindrical container, a readily disconnectable
cap spinning mechanism assembled with said conveying
means in proximity with said closure cap positioning and
applying means, said spinning mechanism including ro-
tatable elements adapted to contact a metallic closure
cap seated on a cylindrical container and to spin the cap
into a friction-fit relationship with the container, a com-
mon control shaft including structure for operating said
conveying means, said spinning mechanism and said cap
applying and positioning means in predetermined phased
relationship, and means for rotating said control shaft.

7. A machine for orienting, feeding, applying and seal-
ing metallic end closures over cylindrical containers com-
prising a readily disconnectable feed chute for receiv-
ing and storing a plurality of metallic closure caps in
random orientation, an endless conveying mechanism in-
cluding structure for releasably supporting a plurality
of containers and transporting the containers along a
substantially linear path, said feed chute having a dis-
charge end overlying said conveyor, cap positioning and
applying means connécted with the discharge end of
said feed chute and including structure for releasably re-
taining an individual cap in position over a container on
said conveyor and further readily disconnectable struc-
ture for applying said cap over the container, sorting
means associated with said feed chute including struc-
ture adapted to intercept the movement of the caps in
the feed chute and to selectively feed the caps in se-
quence to said cap applying and positioning mechanism,
said sorting means including a reciprocable plunger for
projecting against or into an intercepted cap dependent
upon the orientation of the same, and means for oper-
ating said plunger and said cap intercepting structure
whereby caps oriented in one predetermined direction
are passed to said cap applying and positioning means

“and caps oriented otherwise are ejected from said feed
chute by said plunger.

8. A machine for orienting, feeding, applying and seal-
ing metallic end closures over containers comprising read-
ily disconnectable means for receiving and storing a plu-
rality of metallic, cup-like closure caps in random orien-
tation including a readily disconnectable feed chute for
selectively directing the closure caps in single file towards
a discharge end, readily disconnectable means associated
with said feed chute for detecting and ejecting closure
caps which are oriented in a predetermined relationship,
readily disconnectable cap applying and positioning means
connected with the discharge end of said feed chute and
including structure for releasably retaining an oriented
closure cap in a predetermined position and for transfer-
ring the closure cap onto a container, a readily discon-
nectable cap spinning mechanism in proximity with said
cap positioning and applying means and including struc-
ture for spinning the open end of the closure cap into a
frictional fit relationship with a container, container con-
veying means positioned to traverse a substantially linear
path between said cap applying and positioning means
and said cap spinning mechanism and including structure
for releaseably supporting containers thereon, and a com-
mon control shaft including structure for operating said
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convqying means, said spinning mechanism and said cap
applying and positioning means in synchronous relation-

9. A spinning mechanism for sealing metallic end clo-
sures over cylindrical containers comprising a stationary
support, a carrier member, a rotating means, slidable
guide means mounting said rotating means upon said
stationary support and permitting axial movement rela-
tive thereto, readily disconnectable means coupling said
carrier member to said rotating means, a plurality of
pivoted supports mounted upon said carrier member, spin-
ning elements being freely rotatably mounted upon said
supports, means for pivoting said supports in a radial di-
rection relative to said carrier member whereby said spin-
ning elements can move towards and away from a clo-
sure cap seated upon a cylindrical container, said spin-
ning mechanism including a pressure member for con-
tacting said end closure and maintaining it motionless
during said spinning operation, a non-rotating rod, readily
disconnectable coupling means connecting said pressure
member to said non-rotating rod, said non-rotating rod
and said pressure member being respectively inserted for
axial movement within said rotating means and said car-
rier, and said pressure member including a cam surface
which engages said pivoted supports to cause said spin-
ning elements to forcibly engage said end closure and
seal it when said carrier is axially moved relative to said
pressure member and when said pressure member is con-
tacting said end closure to prevent its rotation.

10. A spinning mechanism for sealing metallic end
closures over cylindrical containers comprising a station-
ary support, a carrier member, a rotating means, slidable
guide means mounting said rotating means upon said sta-
tionary support, readily disconnectable means coupling
said carrier member to said rotating means, a plarality of
pivoted supports mounted upon said carrier member, spin-
ning elements being freely rotatably mounted upon sai_d
supports, means for pivoting said supports in a radial di-
rection relative to said carrier whereby said spinning ele-
ments can move towards and away from a closure cap
seated on a cylindrical container, said spinning mechanism
including a pressure member for contacting said end clo-
sure and maintaining it motionless during said spinning
operation, a non-rotating rod, said non-rotating rod
and said pressure member being respectively inserted
for axial movement within said rotating means and
said carrier, readily disconnectable coupling means connec-
ting said pressure member to said non-rotating rod,
said readily disconnectable coupling means connecting
said pressure member to said non-rotating rod being
mounted coaxially within said readily disconnectable
means coupling said carrier member to said rotatable
means and both said coupling means being disconnectable
by movement in the same direction to allow_simultane-
ous detachment of said carrier member and said pressure
member, and a locking member ‘secures said pressure
member with said non-rotating rod to prevent rotation
of said pressure member relative to said rod, ) .

11. The spinning mechanism set forth in claim .10
wherein said locking member is of the overriding type in-
cluding a ratchet and a pawl.
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