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[57] ABSTRACT

A machine for automatically handling thin tubular rub-
ber articles such as prophylactic devices or the like
including a vacuum pickup to retrieve randomly ori-
ented articles and deliver such articles to a pneumatic
conveyor. The pneumatic conveyor includes a tube
with air blowing therethrough to transfer the articles to
a delivery position. An orienter is provided in the con-
veyor tube so that the article is delivered closed end
first at the delivery position. At the delivery position a
mandrel is provided which includes a support adapted
to loosely support the article in position to receive a
mandrel. Grippers grip the open end of the article on
the support and hold it against movement with the
mandrel while the mandrel is inserted into the article.

25 Claims, 22 Drawing Figures




U.S. Patent Oct. 7, 1980 Sheet 1 of 5 Re. 30,410

'_-—-—- N I""il e ————
e o LN

il - I l l I“ -
AL 4 B OOV, ‘h\.‘k\'ﬂ\\.‘\‘h\h\h\‘u‘ﬂﬂn\"'l.\\1‘\\\\.\\\\1‘\\\&1\1\\1'\\\ o O L
‘.

|y ALY S = k- | P
e — ' =f = (G L
EJT N

LB



U.S. Patent Oct. 7, 1980 Sheet 2 of 5 Re. 30,410




U.S. Patent Oct. 7, 1980 Sheet 3 of 5 Re. 30,410

Il
FF FFP Fa
F o A N

NN

. |
-

- r

- ——r

RN

. ——————————————

/9 B

(67 STk — Ton

/3

M4 72 8 9 73

68

" l"'.l".i".-rf.-r-r.' ,r.-'.-r..rd-.fr.rr..rar.nl:r.r.r .r: r-r.-:.r.rr.-.lrr::r:.:-_rr.r:'alrrrrrr.-r#.r.r.r::.
RS S R R S et

[ _ Sl

/7 /0 Fiy. 417



U.S. Patent Oct. 7, 1980 Sheet 4 of 5 Re. 30,410

: e -
.-“_..-f"-' ‘ F_ ¥
;. L Y
- o
" o~ W d ',
-.'f iy = ""';F oy " W
n -~ a .’ '
P d oA -
- el A
o ' - F--__..J- » F_.|-I"'.. '
- ‘ -.I‘.-"‘.. "..:-I"f r -.‘.lu
- W 3
u " . \
: o [y W0
-, -
l“ - o
- ' -
ul o
v

7 N

-
.o
A -
I_I'




U.S. Patent Oct. 7, 1980 Sheet 5 of 5 Re. 30,410

IR il
Ik "l Fig. 49

Fi'?. 477



Re. 30,410

1

APPARATUS FOR LOADING PROPHYLACTIC
DEVICES ON TEST APPARATUS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

This invention relates generally to article handling
apparatus and more particularly to automated machines
for testing, branding, and sorting thin rubber articles
after manufacture thereof.

In the manufacture of thin tubular rubber articles,
such as prophylactic devices, it has been customary to
manually place the individual articles on a test mandrel
of a machine which thereafter automatically imprints on
the article the brand name and tests the article for im-
perviousness. In such machines the printing, testing and
discharging of the articles has been fully automated to
-~ reduce manufacturing costs. Such prior art machines
are disclosed generally in U.S. Pat. Nos. 2,221,323,
2,320,516 and 2,371,818.

The present invention completely automates the re-
trieval of such thin, rubber articles from a randomly ori-
ented supply of the articles and the branding, testing, and
sorting of [such thin, rubber] the articles by providing
means for automatically stretching such articles over
the test mandrel. Randomly oriented articles are sup-
plied to the machine in a supply container. The machine
automatically operates to pick up individual randomly
oriented articles and deliver such articles to a pneumatic
conveyor. The pneumatic conveyor orients the articles
during passage therethrough and delivers a single ori-
ented article to each of a plurality of mandrel assem-
blies. The mandrel assemblies are constructed and ar-
ranged to loosely support the articles delivered by the
conveyor i a predetermined position in which they are
automatically gripped and pulled over a test mandrel.
Once the articles are placed on the test mandrel they are
automatically carried past the printing location, testing
location, and discharge location. Consequently, with a
machine incorporating the present invention the re-
trieval and mounting of the articles, as well as the brand-
ing, testing, and sorting [of randomly oriented, thin,
rubber articles] thereof, is completely automated and
manufacturing costs are minimized.

It 1s an important object of this invention to prowde
a novel and improved machine for automatically posi-
tmnmg thin, rubber articles on a test mandrel.

It 1s another important object of this invention to
provide a machine for handling thin, rubber articles,
such as prophylactic devices, which is adapted to re-
ceive such articles in a randomly oriented condition and
deliver individual articles in a predetermined orienta-
tion so that such articles may be placed on a test man-
drel, or the like.

It 18 still another object of this invention to provide a
novel and improved article handling machine adapted
to receive randomly oriented, thin, rubber articles and
automatically position individual articles on a testing
mandrel.

It 13 still another object of this invention to provide a
novel and improved machine, according to any of the
preceding objects, including pneumatic conveyor
means which receive randomly oriented articles and
which automatically [operates] operate to provide a
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predetermined orientation of such articles as they pass
through the conveyor means.

It 1s still another object of this invention to provide a
novel and improved test mandrel assembly for thin
rubber articles including a support operable to loosely
support such article in a position in alignment with a
mandrel, gripper means for gripping one end of an arti-
cle supported by the support means and power means
operable to produce movement of the mandrel into an
article gripped by the gripper means and supported by
the support means.

Further objects and advantages w111 appear from the
following description and drawings wherein:

FIG. 1 is a schematic plan view of a testing, branding
and sorting machine incorporating this invention:

FIG. 2 1s an enlarged fragmentary section taken gen-
erally along line 2—2 of FIG. 1 illustrating the pneu-
matic conveyor and testing mandrel arrangement;

FIG. 3 is a plan view of the transfer apparatus for
removing individual randomly oriented articles from
the supply container and delivering such articles to the
pneumatic conveyor;

FIG. 4 is a side elevation of the transfer apparatus
illustrated in FIG. 3;

FIG. § 1s a fragmentary view partially in section of
the control valve for the transfer apparatus of FIGS. 3
and 4;

FIG. 6 is a fragmentary view, taken along line 6—6 of
FI1G. §;

FIG. 7 is an enlarged fragmentary plan view illustrat-
ing the pneumatic conveyor and the apparatus for re-
moving improperly positioned articles from the man-
drel assemblies:

FIG. 8 is an enlarged fragmentary longitudinal sec-
tion of the pneumatic conveyor illustrating the struc-
ture of the orienter which operates to orient the articles
passing through the conveyor;

FIG. Ba is a fragmentary section taken along line
8a—8a of FIG. 8;

FIG. 9 1s a fragmentary end view of the conveyor
discharge support structure;

FIG. 10 is a fragmentary side elevation partially in
section of the support for the conveyor discharge: illus-
trating the latch structure for maintaining the alignment
between the conveyor discharge and the mandrel as-
sembly in the article receiving position;

FIG. 11 is an enlarged end elevation of the mandrel
assembly;

FIG. 12 is a fragmentary side elevation of the man-
drel assembly, with parts removed for purposes of illus-
tration, illustrating the mandrel in the fully extended
position;

FIG. 13 is a fragmentary side elevation similar to
FIG. 12 with the mandrel illustrated in the retracted
position;

FIG. 14 is an enlarged fragmentary section of the
mandrel assembly illustrating the structural detail of the
mounting of the mandrel and article support rod;

FIG. 15 is a cross-section taken along line 15—185 of
FIG. 14;

FIG. 16 is an end view of the gripper structure of the
mandrel assembly illustrating the gripper elements in
the release position;

FIG. 17 is a fragmentary side elevation of the ele-
ments shown in FIG. 16;

FIG. 18 15 an end view similar to FIG. 16 illustrating
the gripper elements in the operated or gripping posi-
tion;
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FIG. 19 is a fragmentary side elevation illustrating
the elements of the gripper in the gripping position of
FIG. 18;

FIG. 19a is a fragmentary section taken along line
19a—19a of FIG. 19; and,

FIG. 20 is a fragmentary side elevation similar to
FIGS. 17 and 19 illustrating the position of the elements
when the mandrel is fully extended and the article 1s
mounted thereon.

FIG. 1 illusirates a complete branding and testing
machine incorporating this invention. The machine
includes a stationary circular table 10 with an annular
ring 11 supported on the table for rotary movement
around the central axis 12 of the table. Symmetrically
mounted on the ring 11 are a plurality of mandrel assem-
blies 13 which are carried around the table 10 by rota-
tion of the ring 11. The thin rubber articles, such as
prophylactic devices, are loosely supplied to the ma-
chine in two containers 14 located on opposite sides of
the table 10.

The machine is arranged so that during one complete
revolution of the ring 11 two complete machine cycles
are performed with one cycle occurring as the mandrel
assemblies 13 are carried through 180° from a first load-
ing station 16, past a first printing or branding station 17,
testing station 18, and a first discharge station 19. The
second complete cycle occurs as the mandrel assemblies
13 are carried through a second arc of 180° past a sec-
ond loading station 21, a second printing or branding
station 22, a second testing station 23 and a second
discharge station 24.

There are two similar pick up transfer mechanisms
26a and 26b with one associated with each of the con-
tainers 14. These pickup mechanisms function to indi-
vidually pick up randomly oriented articles from their
associated containers 14 and position them at the inlet
end of an associated pneumatic conveyor 27a and 27b,
respectively. The conveyor 27a operates to deliver
oriented articles to the first loading station 16 and the
conveyor 27b operates to deliver oriented articles to the
second loading station 21.

In some instances an article is not properly positioned
on the mandrel assemblies 13 at the loading stations 16
and 21. Such improperly positioned articles are re-
moved by pneumatic conveyors 28a and 28b, respec-
tively, as they are carried past the inlets 29 of the con-
veyors 28a and 28b. The conveyors 28a and 28b dis-
charge such articles back into the associated containers
14.

Preferably, the testing stations 18 and 23 are arranged
to provide electrical testing for size and imperviousness
of the articles carried past these stations by the man-
drels. The U.S. Pat. No. 2,320,516, discloses a testing
arrangement of the general type which may be used at
the two testing stations. The discharge stations 19 and
24 each include duplicate devices of the general type
illustrated in the U.S. Pat. No. 2,371,818, One such
device at each discharge station is activated to dis-
charge articles that fail to pass the test into a reject
container. The other device at each discharge station
preferably rolls satisfactory articles off of each mandrel
into a container receiving the finished articles suitable
for sale. Such articles are then packaged. The testing
and discharge apparatus, along with the branding appa-
ratus, are known to persons skilled in the art and form
no part of this invention except in combination with the
means for automatically positioning the articles on the
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mandrels. Therefore, the structural details of these
subassemblies [has] Ahave not been illustrated.

Referring to FIG. 2, the ring 11 1s powered by a
multiple output gear box 31 having a drive shaft 32
connected to a suitable electric motor (not shown). The
gear box 31 is provided with a plurality of output shafts
33 symmetrically and radially extending from the gear
box 31, each of which is driven by the drive shaft 32.
Mounted at the outer end of each of the output shafts 33
is a drive gear 34 engaging a circular gear section on the
underside of the ring 11 to provide for the rotary drive
of the ring 11.

FIGS. 3 through 6 illustrate the structural detail of
the transfer or pick up mechanism 26a. The container 14
is provided with power means 36 which vibrate the
container and rotate it about its central axis, so that the
loose randomly oriented articles are uniformly distrib-
uted in an annulus at 37 adjacent to the periphery of the
container 14. A vacuum pick up tube 38 1s mounted on

0 an arm 39 which is in turn mounted on a pivot shaft 41.

25

The pivot shaft 41 is journaled in bearing members 42
secured to a support table 43.

A second arm 44 mounted on the shaft 41 is con-
nected to the piston 46 of a pneumatically operated
actuator 47. The actuator 47 is of the double-acting type
controlled by a solenoid valve 48 supplied with com-

- pressed air through a pressure line 49. When the piston
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46 is in the extended position of FIGS. 3 and 4 the end
of the pickup tube 38 extends down into the contamer
14 into the area 37 where the articles are loosely lo-
cated. Vacuum applied to the pick up tube 38 causes a
single article to be held against the end of the pick up
tube during the retraction of the piston 46 until the pick
up arm is raised to the phantom position 51. In this
position the end of the pick up arm is located adjacent
to the entrance 52 of the pneumatic conveyor 27a. At
this point in the operation the vacuum is released and
the article is blown into the conveyor 27a by an air jet
from a nozzle 53 supplied with compressed air and
positioned to blow air along the conveyor tube 27a.
Over travel is provided so that as the piston 46 contin-
ues to retract the tube 38 is carried to the phantom
position 54 above the entrance 52. This insures that the
control valve controlling the vacuum on the tube 38
operates to release the vacuum and insures that the
article is released from the tube and carried along the
conveyor 27a. |

The vacuum supplied to the pick up tube 38 is con-
trolled by a disc valve 56 which is connected to a vac-
uum pump by a vacuum line 57. This valve is best illus-
trated in FIGS. § and 6 and includes a nonrotating disc
60 supported on the shaft 41 but held against rotation
therewith by a foot extension 58 and a clamp 39 illus-
trated in FIGS. 3 and 4.

A second disc 61 is keyed to the shaft 41 and rotates
therewith when the actuator 47 is operated. The disc 61
is formed with an arcuate channel 62 connecting the
vacuum line 57 to the flexible line 63, between the pick
up tube 38 and the valve 56, in all positions of the tube
38 between the lower position (shown in full line in
FIG. 4) and the phantom position 51. When the tube 38
is lifted beyond the phantom position 51 to the position
54 the tube 38 is vented to atmosphere through a port
64. On the return of the pick up tube 38 from the posi-
tion 54 to the full line position vacuum is applied as the
tube moves through the phantom position 51, but since
the article has already been carried up along the con-
veyor 27a this does not present any problem.



Re. 30,410

S

The transfer or pick up mechanism operates to lift a
single article from the container 14 and deliver such
single article to the entrance 52 of the pneumatic con-
veyor 27a each time the ring 11 carries a mandrel assem-
bly 13 into the loadmg position 16. A switch 66 (1Ilus-
trated in FIG. 2) is electrically connected to the sole-
noid valve 48 to initiate operation and cause retraction
of the piston 46. The valve 48 is arranged to return the
piston fo the extended position whenever the switch 66
is open and initiate retraction only when the switch 66
is closed.

Referring now to FIGS. 7 through 10, the conveyor
27a is a tube, preferably formed of a transparent plastic
material, extending around a support pedestal 65. Air is
blown by the compressed air jet from the nozzle 53
through the tube to convey the articles from the en-
trance 52 to the first loading station 16. The exit portion
67 of the tubular pneumatic conveyor [27] 27a 1s
mounted on an arm 68 pivoted at 69 at the center of the
table 10 in FIGS. 6 and 7. A pair of rollers 71 support
the outer end of the arm 68 for limited oscillating move-
ment back and forth along the surface of the table 10.
The tube is sufficiently flexible to allow this movement.

A spring loaded latch 72 is mounted on the arm 68
and is resiliently urged by a spring 73 toward an ex-
tended position illustrated in FIG. 10 in which 1t en-
gages a projection 74 carried by each mandrel assembly
13 when the exit portion 67 of the conveyor 27ais [an }
in alignment with the associated mandrel assembly 13.
A spring 76 (illustrated in FIG. 7) resiliently biases the
arm 68 toward the position of FIG. 7 against a stop 77.

As each mandrel assembly 13 is carried to the loading
position 16 the projection 74 of such mandrel assembly
13 engages the latch 72. Continued clockwise move-
ment of the ring 11 causes the mandrel assembly stop 74
to swing the arm 68 in a clockwise direction to the
phantom position 78 while maintaining the exit portion
67 of the conveyor tube in alignment with the mandrel
assembly. As the arm 68 moves from its normal position
against the stop 77 the switch 66 closes and initiates the
operation of the pick up mechanism 262 fo raise the pick
up tube 38, which delivers an article to the entrance 52
of the conveyor 27a. The article is then blown along the
conveyor to the exit portion and onto the aligned man-
drel assembly 13. When the arm 68 reaches the phantom
position 78 a cam follower 79 engages a cam 81 on the
table and causes the latch 72 to be retracted against the
action of the spring 73 until it clears the projection 74.
This allows the spring 76 to return the arm 68 to its
initial position against the stop 77. Therefore, the exit
portion 67 remains in alignment with each of the man-
drel assemblies 13 as they are carried past the loading
station 16 for a sufficient period of time to allow an
article to be placed in the conveyor and [carrier}
carried through the conveyor to its position on the man-
drel assembly. Return of the arm to its normal position
against the stop opens the switch 66 [and returns]}
which causes the piston 46 of the pick up mechanism to be
extended for returning the pick up tube to its lower posi-
tion.

As the articles enter the entrance 52 of the pneumatic
conveyor tube 27a they are in a randomly oriented
condition. However, as they are carried through the
conveyor tube they assume an oriented condition with
the closed end of the article forward and the open end
of the article trailing. Also, the articles are inflated to an
open condition. |
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. Prophylactic articles consist of a thin, tubular central
section closed at one end and provided with an 1n-
creased thickness ring at the other end. This ring, be-
cause of the natural resiliency of the material tends to
extend and maintain a circular condition.

In order to obtain the proper orientation of the arti-
cles as they move through the pneumatic conveyor an
orienter 82 is provided. The structure of the orienter 1s
best illustrated in FIGS. 8 and 8a. The orienter includes
a first diagonal wall 83 extending about half way across
the passage of the conveyor at an angle of about 45° to
the longitudinal axis of the conveyor. A second similar
wall 84 extends diagonally in from the opposite side of
the orienter 82 at a point axially downstream along the
orienter 82 in a direction substantially parallel to the
first wall.

- The two walls provide spaced passage restrictions
and changes in the direction of movement of articles
passing therethrough, as illustrated by the arrows 86. As
the articles exit from the orienter 82 they are in the
desired oriented condition with the closed end forward
and the open ring end extending across the conveyor in
a trailing condition. It is believed that the stiffness of the
ring at the open end of the article in combination with
the interrupted movement path through the orenter
produces this desired orientation.

 Preferably, the tubes forming the conveyor 27a have
an internal diameter substantially equal to the outer
diameter of the open end of the article. The continued
movement of the article to the exit position occurs with
the proper orientation mamntained.

The conveyor 28a is provided with an inlet 29 past
which the mandrel assemblies 13 move (FIGS. [ and 7)
and in the event an article is improperly positioned on
the mandrel [the] a vacuum at the inlet 29 removes the
improperly positioned article and carries such article
along the conveyor tube 28a. The vacuum for the con-
veyor 28a is produced by a nozzle 87 supplied with
compressed air by a supply line 88 connected to any
suitable pump. If an article is properly positioned on the
mandre] assembly, in the manner which will be de-
scribed in detail below, the affect of the vacuum at the
entrance 29 is not sufficient to remove the article from
the mandrel assembly 13.

Referring now to FIGS. 11 through 15, each mandrel
assembly 13 includes a housing 91 mounted on the ring
11. Journaled on spaced bearings 92 in the housing 91 1s
a support sleeve 93 axially fixed and rotatable relative to
the housing 91. The rearward end of the support sleeve
93 extends beyond the rearward end 94 of the housing
91 and is slotted to receive a mounting member 96 se-
cured to a ring 97 adjacent the rearward end of the
support sleeve 93. The mounting member 96 In turn
supports a tubular element 98 having a through bore 99
coaxial with the support sleeve 93. With this arrange-
ment the tubular element 98 is supporied for rotation
with the support sleeve 93 and is fixed against axial
movement relative thereto.

A cam ring 100 is mounted on the rearward end of
each support sleeve 93 adjacent to the mounting mem-
ber 96. The cam ring 100 is provided with a pair of
oppositely extending projections which cooperate with
track segments 100a to insure proper positioning of the
support sleeve. As the mandrels pass the track segments
the projections turn the support sleeve 93 and in turn
the gripper arms 144 (described in detail below) so that
the arms do not interfere with the structure of the dis-
charge apparatus at 19 and 24.
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A tubular mandrel 101 is mounted on the end of a
tube 102 and is guided by bearings 103 on the support
sleeve 93 for axial reciprocation relative to the support
sleeve. The tube 102 is provided with an axially extend-
ing slot 104 through which the mounting member 96
projects, so the tube 102 and in turn the mandrel 101 are
fixed against rotation relative to the support sleeve. A
roller bearing 105 engages one or the other of the walls
of the slot to prevent wear. The mechanism for axially
moving the mandrel 101 is described in detail below.

Centrally located within the mandrel 101 is an article
support rod 106. The article support rod 106 extends
through the bore 99 in the sleeve member 98 and an
opening [106] 1064 in the forward end of the mandrel
101. A spring 109 extends between the tubular element
98 and a shoulder 108 on the rod 106 and urges the rod
in a rearward direction. An adjustable ring 111 secured
to the support rod 106 is normally maintained against
the forward [side] end of the tubular element 98 by the
spring 109. With this structure the rod 106 is normally
maintained in the illustrated position and is movable
therefrom in a forward direction.

The mandrel 101 is movable from a retracted posi-
tion, illustrated in FIG. 13, to an extended position,
illustrated in FIG. 12. When the mandrel is in the re-
tracted position the article support rod 106 extends
beyond the end of the mandrel, as illustrated in FIG. 13.
Movement of the mandrel to the extended position
causes the end of the mandrel 101 to telescope over the
rod to a position with its end adjacent to the end 112 of
the article support rod 106. Continued movement to the
extended position of FIG. 12 causes the mandrel and
article support rod to move together.

Depending support arms 113 extend downwardly
from the ring 11 and provide a pivot support for a cam
follower block 116, illustrated in FIGS. 2 and 11. A pair
of cam followers 117 and 118 are mounted on the block
116 and are positioned to engage cam tracks 119 and
121, respectively. These tracks are best illustrated in
FIGS. 2 and 7 and are positioned so that as the follow-
ers 117 and 118 are carried around the table 10 by the
ring member 11 the followers engage the cam tracks
and produce predetermined oscillation of the cam sup-
port block 116. Secured to the cam support block 116
are a pair of arms 122 which extend upwardly and con-
nect to links 123 at one end thereof. The other ends of
the links 123 are pivotally connected to a block member
124 mounted on the rearward end of the tube member
102 in such a manner that it is axially fixed relative
thereto but is free for relative rotation. Consequently,
rotation of the tubular member 102 does not produce
rotation of the block member 124, since much rotation
is resisted by the links 123 and 123. However, pivotal
movement of the follower support block 116 produced
by the cam tracks 119 and 121 produces retraction and
extension of the tube member 102 and in turn retraction
[ of ] and extension of the mandrel 101.

The cam tracks 119 and 121 are arranged so that they
retract the mandrel 101 of each mandrel assembly 13 as
the assemblies approach the loading positions 16 and 21.
After the mandrels pass the loading positions the tracks
are shaped to extend the mandrels and maintain the
mandrels in the extended position until they approach
the subsequent loading position. A gear 126 is mounted
on the rearward end of the mandrel support tube for
engagement with gear rack sections 127 and 128 to
rotate the mandrels as they pass through the testing
station and printing or branding station.
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The forward end of the support sleeve 93 1s formed
with a radially extending flange 131 which supports a
gripper mechanism, illustrated in FIGS. 16 through 20.
The gripper mechanism has not been illustrated in
FIGS. 11 through 18.

The gripper mechanism includes four links 132
through 138 with each link pivoted on the flange 131
The link 132 is pivoted at 136, the link 133 is pivoted at
137, the link 134 is pivoted at 138, and the link 135 is
pivoted at 139. The links 132 through 135 are each
provided with a spreader finger 141 mounted on the
associated link at a point spaced from its pivot. Springs
142 connect adjacent links and resiliently bias the links
in a direction moving the spreader arms 141 to the re-
tracted position against the article support rod 106,
illustrated in FIGS. 16 and 17. The various elements are
proportioned so that the spreader arms 141 are symmet-
rically positioned around the article support rod 106
with ninety degree spacing between each arm.

Mounted on each link 132 and 134 is a gripper arm
143 having a rubber gripper end 144, When the links 132
and 134 are in the closed position the gripper arms are
pivoted outward away from the article support rod 106,
as best illustrated in FIG. 17. In this condition the arti-
cle 146, illustrated in phantom, in FIGS. 17 through 20
is loosely supported with its closed end 147 on the end
112 of the article support rod 106 and the rim 148 at the
article open end is spaced down along the article sup-
port rod 106. The rim 148 is around the spreader arms
141 which are retracted at this time and is inwardly
spaced from the gripper portions 144.

As discussed previously, the article 146 1s carried
along the pneumatic conveyor 27a in a position with the
closed end 147 foward and the rim 148 trailing. The
conveyor outlet is in alignment with the article support
rod 106 as the article exits from the exit portion 67 of the
conveyor, so the closed end of the article engages the
end 112 of the rod 106. The air blowing out of the con-
veyor and the inertia of the article causes the article to
be turned insideout until the rim 148 at the open end of
the article is in the position illustrated in FIG. 17. If the
article is properly positioned, as illustrated in FIG. 17, it
is not removed by the conveyor 28a.

As the mandrel assembly 13 is carried around the
table 10 the cam tracks 119 and 121 cause the mandrel
101 to begin to extend, as illustrated in FIGS. 18 and 19.
When this occurs the end of the mandrel engages the
inner side of the spreader [arm]} arms causing them to
pivot outwardly rotating their associated links 132
through 135 in a clockwise direction between the posi-
tion of FIG. 16 and the position of FIG. 18. This causes
the spreader arms to spread the open end of the article
and at the same time causes the gripper portions 144 to
move inwardly until they press opposite sides of the
article against corresponding spreader arms to grip the
end of the article. Consequently the article is held
against movement with the mandrel 101 as the mandrel
extends until the article 146 is stretched tight over the
mandrel 101 and the end of the mandrel is flush with the
end of the article support rod 106.

Continued extension of the mandrel to the position of
FIG. 20 is required to insure that the entire article ex-
tends clear of the grippers. Consequently longitudinal
recesses 149 are provided in the mandrel support tube
102 which move under the spreader arms 141 and per-
mit the arms to rotate inwardly and consequently causc
outward movement of the gripper portions 144 to re-
lease the gripping of the open end of the article.
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The spreader arms are each provided with a bearing

shoe 151 rounded at their ends so that on retraction of
the mandrel the spreader arms ride up out of the
grooves 149. When the mandrel is in the fully retracted
position these shoes 151 are positioned in an annular
recess 152 on the article support rod 106, as illustrated
in FIG. 17. Therefore, the spreader arms 141 lay tight
against the exterior of the article support rod and the
open end of the article does not catch on the spreader
arms as it moves down along the article support rod and
over the spreader arms.

With this structure separate power means for the
operation of the gripper mechanism are not required
and the extension and retraction movement of each
mandrel synchronizes the operation of the associated
gripper mechanism. Similarly, the extension and retrac-
tion of the mandrel is produced by the rotary movement
of the ring 11 carrying the mandrel assemblies around
the table 10. Therefore, the main power source for
rotating the ring 11 provides all of the power for the
operation of the mandrel assembly. With this structure
it is not necessary to utilize special timing means since
the proper timing is automatically built into the ma-
chine.

The operation of the entire machine is as follows. As
the individual mandrel assemblies 13 approach the first
and second loading stations 16 and 21, respectively, the
mandrels 101 are retracted by the cam tracks 119 and
121. As soon as the article support rod 106 moves into
alignment with the [exist] exit portion 67 of each of
the pneumatic conveyors 27a and 27b the latch 72 on
the end of the associated arm 68 engages the projection
74 of the mandrel assembly at the aligned position and
the exit portion 67 of the conveyor is carried with the
aligned mandrel assembly against the action of the
springs 76. This operates to close the switches 66 and
actuates the associated pick up mechanism which deliv-
ers a single, randomly oriented article 146 to the inlet or
entrance 52 of the associated conveyor.
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The article then passes through the orienter properly 40

orienting the article, so that as the article exits through
the exit section 67 it is properly positioned on the article
support 106 as illustrated in FIG. 17.

If the article, for some reason, is not properly posi-
tioned on the article support the movement of the arti-
cle support past the associated conveyor 28a or 28b
causes the article to be removed and conveyed back to
the associated supply container 14. Continued rotation
of the mandrel assembly 13 around the table 10 carries
the mandrel past a portion of the cam tracks 119 and 121
which produces extension of the mandrel 101. As the
mandrel commences to extent the spreader arms 141
automatically spread the open end 148 of the article and
cause the open end to be gripped between associated
spreader arms 141 and gripper portions 144. Continued
extension of the mandrel causes the article to be
stretched over the mandrel until the grooves 149 move
under the spreader arms and cause release of the grip-
ping force. The mandrel then continues to extend to
properly position the article for branding and testing. If
the article properly passes the test at the testing stations
18 and 23 it is rolled off the mandrel and discharged into
the container for satisfactory articles. On the other
hand, if the article is imperfect in any way it is dis-
charged into a reject container.

With a machine incorporating this invention the
mounting of the articles on the test mandrel is com-
pletely automated even though the articles are received

45

33

60

65

10

by the machine in a randomly oriented loose condition.
Consequently the branding, testing and storing of arti-
cles is full automated and the cost of manufacture is
thereby minimized.

Although a preferred embodiment of this invention is
illustrated, it is to be understood that various modifica-
tions and rearrangements of parts may be resorted to
without departing from the scope of the invention as
defined in the following claims.

What is claimed is:

1. A machine for placing thin tubular rubber-like
articles on a mandrel comprising conveyor means oper-
able to receive randomly oriented articles in a collapsed
condition and deliver such articles individually to a
discharge location in a predetermined orientation with
the article extended, and article receiving means includ-
ing a mandrel operable to receive articles at said dis-
charge location in said predetermined orientation and
position said articles on said mandrel.

2. A machine as set forth in claim 1 wherein there are
a plurality of article receiving means, said conveyor
means and article receiving means moving relative to
each other to sequentially position said conveyor means
relative to each article receiving means in a receiving
position in which said article receiving means receives
articles from said conveyor means, the operation of said
conveyor means being initiated in response to relative
movement of an article receiving means said conveyor
means to said receiving position.

3. A machine as set forth in claim 2 wherein sad
article receiving means are continuously movable, and
means are provided to maintain said receiving position
of said conveyor means and each article receiving
means during a portion of the movement of the latter.

4. A machine for placing flexible tubular articles on a
mandrel wherein said articles are closed at one end and
open at the other end comprising an elongated mandrel,
support means operable to loosely support an article
with its open end adjacent to the end of said mandrel,
gripper means operable to grip the open end of an arti-
cle on said support means, and power means operable to
produce relative movement between said mandrel and
gripper means while said gripper means grips said arti-
cle open end to pull said article over said mandrel.

S. A machine as set forth in claim 4 wherein said
support means includes an elongated rod member tele-
scoping from the end of said mandrel operable to
loosely support an article in alignment with said man-
drel.

6. A machine as set forth in claim 4 wherein said
gripper means are operable from a release position to a
gripping position, said gripper means when in said grip-
ping position spreading the article open end to permit
entry of the mandrel into the article open end.

7. A machine as set forth in claim 6 wherein said
gripper means is moved to said gripping position in
response to relative movement between said gripper
means and mandrel.

8. A machine for handling thin tubular rubber articles
which are closed at one end and open at the other end
comprising an elongated support, means for retrieving
randomly oriented collapsed articles and automatically
positioning said articles over said support with the arti-
cle closed end against one end of said support, gripper
means operable to grip the open end of an article posi-
tioned on said support, a mandrel connected to said
support, and power means connected to produce rela-
tive longitudinal movement between said support and
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mandrel while said gripper means hold said article until
said article is stretched over said mandrel.

9. A machine as set forth in claim 8 wherein said
mandrel and support telescope relative to each other
from a retracted position wherein said mandrel is
spaced from said one end of said support and a second
position in which said article is stretched over said man-
drel and the end of said mandrel is adjacent to said end
of said support.

10. A machine as set forth in claim 9 wherein said
gripper means operate to grip said open end of said
article in response to movement of said mandrel from
said retracted position.

11. A machine as set forth in claim 10 wherein said
mandrel and said support move together relative to said
gripper means beyond said second position to an ex-
tended position, and said gripper means release in re-
sponse to movement beyond said second position.

12. [A] In combination, a conveyor system for thin,
flexible, tubular articles closed at one end, open at the
other end and having a thickened rim around said open
end comprising conveyor tube means having a passage
therethrough, and means producing a flow of air
through said passage, said conveyor tube means includ-
ing orienting means [operating] disposed therein and
acting on the articles passing therethrough one after an-
other to extend and orient the articles [passing there-
through] in a predetermined orientation with the
closed end forward and the open end trailing ;' receiving
and positioning means operative to engage and coact with
the articles in said predetermined orientation as they are
discharged from said conveyor system to position the arti-
cles for performing a subsequent operation thereon.

13. [ A conveyor system as set forth in] The combi-
nation of claim 12 wherein said orienting means pro-

duces a plurality of abrupt changes in the direction of

movement of an article passing therethrough.
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to said open end, and means operable when said end is
adjacent to said inlet to release said vacuum.

20. [ A conveyor system as set forth in] The combi-
nation of claim 19 wherein said means producing flow
includes a nozzle spaced from and aligned with said
inlet operable to produce a jet of air blowing said arti-
cles from the end of said arm into said conveyor tube
means.

21. [ A conveyor system as set forth in} The combi-
nation of claim 18 wherein said receiving and positioning
means includes a plurality of article receiving and posi-
tioning means which are sequentially movable into a
position to receive articles from said conveyor tube
means, and the operation of said transfer means is initi-
ated in response to movement of said article receiving
means into said position. |

22. [ A conveyor system as set forth in} The combi-
nation of claim 12 [including] wherein said receiving
and positioning means includes an elongated support
arranged so that an article leaving said conveyor tube 18
loosely positioned thereon with the article closed end
against one end of said support, gripper means operable
to grip the open end of an article positioned on said
support, a mandrel connected to said support, and
power means connected to produce relative longitudi-
nal movement between said support and mandrel while
said gripper means holds said article until said article 1s
stretched over said mandrel.

23. A conveyor system for thin, flexible, tubular articles
closed at one end, open at the other end and having a
thickened rim around said open end, said system compris-
ing a container for holding a supply of said articles in
randomly oriented positions; transfer means for picking up
articles from said container, one at a time, and positioning
and releasing them for travel into and through a conveyor
tube; an open ended conveyor tube having an inlet end
disposed for receiving articles one at a time from said trans-

fer means; and means producing a flow of air through the

conveyor tube from said inlet end thereof; said conveyor

14. [ A conveyor system as set forth in] The combi- 40 tube including orienting means therein operating to extend

nation of claim 12 wherein said orienting means provide
a plurality of longitudinally spaced restricted passage
sections resisting the passage of said rim to assist In
producing said predetermined orientation as said arti-
cles pass therethrough.

15. [ A conveyor system as set forth in] The combi-
nation of claim 14 wherein said restrictions are provided
by longitudinally spaced laterally extending walls pro-
jecting into said passage from opposite sides thereof.

16. [ A conveyor system as set forth in] The combi-
nation of claim 15 wherein said walls are inclined with
respect to the longitudinal length of said passage.

17. [ A conveyor system as set forth in] The combi-
nation of claim 16 wherein said walls are substantially
parallel to each other.

18. [ A conveyor system as set forth in} The combi-
nation of claim 12 wherein said system includes transfer
means operable to remove randomly oriented single
articles from a container and separately deliver said
single articles to the inlet of said conveyor tube means.

19. [ A conveyor system as set forth in] The combi-
nation of claim 18 wherein said transfer means includes
a hollow arm having an end movable from said con-
tainer to said inlet, vacuum means supplying a vacuum
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and open the articles passing therethrough while orienting
them in a predetermined orientation with their closed end

forward and their open end trailing and to discharge the

articles one at a time in said predetermined orientation to
an article receiving and positioning means adapted to en-
gage and coact with the articles in their open condition and
in said predetermined orientation to position the articles for
performing a subsequent operation thereon; and control
means synchronizing the operation of said article receiving
and positioning means with passage of the articles one by
one through the conveyor means.

24. A conveyor system as set forth in claim 23 wherein
said transfer means includes a hollow arm having an open
end movable from said container to said conveyor tube
inlet, vacuum means supplying a vacuum to said open end
of said hollow arm, and means operable when said open
end is adjacent said conveyor tube inlet to release said
vacuum.

25. A conveyor system as set forth in claim 24 wherein
said means producing said flow of air through said con-
veyor tube includes a nozzle spaced from and aligned with
said inlet end of said conveyor tube and operable to pro-
duce a jet of air blowing said articles from the open end of

said hollow arm into said conveyor tube.
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