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The mandrel is suitably mounted on a frame and is provided
with a finger assembly which upon actuation receives an in-
dividual O-ring and moves it axially over the flared portion
and causes it to be released therefrom and mounted onto the
male member at a position provided therefor. Means is pro-
vided for automatically feeding O-rings over the small end of
the mandrel while the apparatus is in operation.

7 Claims, 10 Drawing Figures

[ %A
] /52
/56
/50
47
/39
L+r (5 / 36
M
/65
| [ 140
62 6/
L . 6 /47
O = 4
/37

42 143
™

Ve



PATENTEDKAY 30 1972

3,665,578

SHEET 1 OF 4
m
7/
70, j ol 65
63/ nlo ° io oln ’_64
) é/’—mf
s08”| Bl
a1 10 1T
T |} -
o0 ¥ l//h_ 59
i ! v‘ ,/é/
7(.7_\ ||l‘ i ! ll . __714/
.7érzlﬁ' :° !0 J 1| |
) gisany smxi{]H0 K
m/// tiii ji 1E.TI”—” i
2 L
Za il
”+T—““rr”w/f-07
R
Wil pd
e 7
T m |
06 l
o7/ 4 m
37 43 48
4o
4 3;3\ n 390 \\ £ léit // &
= =
] 7 ﬁ% 57 | Lo
4 {7 2 55 %6
w
# id

iz

+7716. 1

BY

INVENTOR
ROBERT D. JAQUETTE

%a(%x

ATTORNEY



PATENTEDMAY 30 1972 3,665,578
SHEET 2 OF 4

/
'/é /.f,z
- /09
#
" s ///L_
\ /9
al= Sl Vo
-F?;fizz
Y4
S W
X
1 7
. | 2z
Y
07
i s pd
s 49 S5 27 # 47
45 =
¥ 52 d N
/ 4 '
R 46 S |y
120 -7
i
FI6.2 |
INVENTOR

ROBERT D. JAQUETTE

%a.@,&mt

ATTORNEY



PATENTED KAY 30 1972

ShEtl 30F 4

3,665,578

/7

75

a4/

FI6. 4

I I 1077 77T

INVENTOR

ROBERT D. JAQUETTE

N Oig, ARG/

ATTORNEYS



PATENTEDMAY 30 1972 3.665,578

/23
/25
2411
231V
=//
77
Y/ dar ™
72.
A F'IG8
\ INVENTOR
32N ROBERT D. JAQUETTE

% 0. Planit

ATTORNEY



3,665,578

1
0-RING MOUNTING MACHINE

BACKGROUND OF THE INVENTION

OQ-rings are widely used in trade and industry as a gasket
between parallel surfaces of engaging members, as for exam-
ple male and female pipe fittings. The mounting of O-rings on
the male member of a part prior to use is commonly done by
hand. This is a rather slow and time-consuming procedure
since the O-ring must generally be stretched over the male
member which at least in part has a diameter greater than that
of the opening in the O-ring, and mounted in a seat or at the
sealing surface. :

SUMMARY OF THE INVENTION

It is accordingly an object of the invention to provide an ap-
paratus for mounting O-rings on the male portion.of a part.

It is a further object to provide such a machine which has a
magazine for retaining a relatively large supply of O-rings so
that they may be rapidly applied to a large number of parts.

It is a further object to provide an apparatus for mounting
O-rings which is adaptable for use with a variety of sizes of O-
rings. .

It is still another object to provide an apparatus of the type
described which with only slight change may be utilized with
parts of various sizes.

It is an additional object to provide an apparatus which is
relatively uncomplicated and inexpensive to produce.

It is still an additional object to provide an apparatus for
mounting O-rings having automatic O-ring feed means so that
the O-rings may be placed in a hopper and will automatically
be supplied to the apparatus on demand.

Still further objects and advantages of the invention will ap-
pear as the description proceeds.

BRIEF DESCRIPTION OF THE DRAWINGS

To the accomplishment of the foregoing and related ends,
the invention, then, consists of an O-ring mounting apparatus
herein fully described and particularly pointed out in the
claims, the annexed drawings and following description setting
forth in detail certain illustrative embodiments of the inven-
tion, such disclosed embodiments illustrating, however, but
several of the various ways in which the principle of the inven-
tion may be used.

In the annexed drawings

FIG. 1 shows a front elevational view of the O-ring mount-
ing machine of the present invention.

FIG. 2 shows a side view of the O-ring mounting machine as
seen from the right-hand side of FIG. 1.

FIG. 3 is a sectional view as taken along line HI—III of FIG.
1, looking in the direction of the arrows.

FIG. 4 is a sectional view as taken along line IV—IV of FIG.
3, looking in the direction of the arrows.

FIG. 5 is a fragmentary sectional view as taken along line
V—V of FIG. 2, looking in the direction of the arrows.

FIG. 6 is a fragmentary sectional view as taken along line
VI—VI of FIG. 1, looking in the direction of the arrows.

" FIG. 7 is a fragmentary sectional view as taken along line
VII—VII of FIG. 1, looking in the direction of the arrows.

FIG. 8 is a fragmentary sectional view as taken along line
VIII—VII of FIG. 1, looking in the direction of the arrows.

FIG. 9 is a fragmentary rear view as taken along the line
IX—IX of FIG. 2, looking in the direction of the arrows; and

FIG. 10 shows a modification permitting automatic feeding
of O-rings onto- a mandrel ready for feeding-down same to
mounting position.

DESCRIPTION OF THE SPECIFIC EMBODIMENT

- Referring more particularly to FIGS. 1, 2, 3 and 4, the ap-
paratus for mounting O-rings is shown comprising a base
frame 15 having four legs 16, 17, 18 and 19 preferably formed
of structural angle metal, horizontal frame members 20, 21,
22 and 23, and a sub-platform 24, FIG. 3, formed with side
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and back angled members 25, 26 and 27. Horizontal shaft sup-
porting members 28 and 29 are affixed to the members 24 and
26. As shown particularly in FIGS. 2 and 3, a motor base 30
having a motor 31 mounted thereon is provided, a pulley 32
being mounted on the motor shaft. A shaft 33 mounted in
bearing blocks 34 and 34a is provided with a pulley 35 affixed
at one end of the shaft 33 and is operatively connected to the
pulley 32 by means of a belt 36. An additional pulley 37 is af-
fixed to the shaft 33. Another shaft 38 is mounted in bearing
blocks 39, 40 and 41, which blocks are affixed to the frame
members 28, 29 and 25, respectively, the shaft 38 having a
pulley 42 affixed at its end and operatively connected to the
pulley 37 by means of a belt 43. The shaft 38 additionally has a
sprocket 44 mounted thereon. A shaft 45 is mounted in bear-
ing blocks 46 and 47, in turn mounted on frame members 29
and 25, respectively, and having a sprocket 48 affixed thereto
operatively coupled to the sprocket 44 by means of a chain 49,

_as shown in FIG. 4. A drive disc 50 is affixed at the end of the

shaft 45 and has an off-center drive pin 51 affixed at the outer
face thereof. An operating lever 52 is pivotally mounted at its
end by means of a trunnion mount 53, and is provided at its
other end with a foot pedal 54. Near the pivotal end of the
lever 52 is an actuating arm 55 adapted to engage a micro-
switch 56. :

As shown in FIGS. 1, 2 and 3, a vertical frame comprised of
vertical supports 60 and 61 is affixed to the horizontal frame

- members 22 and 26. The supports 60 and 61 are connected at
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the top by means of a transverse frame member 62. Extending
from the vertical supports are lateral supporting arms 63 and
64 connected together by a horizontal connecting arm 65.

Referring to FIGS. 1, 2 and 7, a pair of vertical travel guide
rods 66 and 67 are shown mounted at their upper end by a rod
support bracket 68 which in turn is mounted on the support
65, and at their lower ends by means of a rod support block 69
which in turn is mounted on an angle support 74, shown in
FIG.7.

A mandrel support bracket 70, FIGS. 1, 2 and 7, is mounted
on the bracket 68 and supports a mandrel 71 having O-rings
59 thereon, which mandrel is generally of cylindrical form, but
is provided with a flared lower end 72, FIG. 5, and an axial
part-receiving chamber 73 within the flared end. The chamber
73 is designed to receive the end of a part 58 (FIGS. 2 and §)
upon which the O-ring is to be mounted. Mandrels having
proper size chambers must be chosen for different sized parts,
with the part receiving chamber 73 inserted in same as shown
inFIG. 5.

The O-ring moving portion of the assembly comprises a
head block 75, FIG. 6, having an upper member 76 and a
lower member 77 slidably mounted over the travel rods 66
and 67, FIG. 1, through channels 78, 784, 79 and 794 and pro-
vided therein. The upper member 76 and lower member 77 of
the head block 75 are affixed together by means of cap screws
81 and 82. The O-ring engaging mechanism comprises a finger
assembly 90, shown in FIG. 8, including fingers 91 and 92 hav-
ing holes 93 and 94 receiving the cap screws 81 and 82,
respectively. Notches 85 and 86 are provided for engaging the
mandrel 71. A compression spring 96 biases the jaws of the as-
sembly toward the position of engagement with the mandrel
71, the ends of the springs being retained in recesses 97 and
98. Affixed to the ends of the fingers 91 and 92 are cam fol-
lower members 99 and 100. A cam support is provided by
frame members 87 and 88 mounted at their ends at supports
74 and 104, F1GS. 7, 8 and 9. Mounted on the frame members
87 and 88 are cam plates 101 and 102. The cam plates 101
and 102 may be adjustably positioned so that the fingers 91
and 92 are maintained in open position and away from the
mandrel surface when in the upper rest position. By rotating
the cam plates 101 and 102 and tightening the bolts when in
proper position, the apparatus may be adjusted so that the fin-
gers 91 and 92 open at any position and to any degree, for ex-
ample when mandrels of different sizes are used for mounting
various sized O-rings.
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As shown in FIGS. 1, 2, 3 and 4, transmission of movement
from the operating lever 52 to the head block 75 is accom-
plished by means of a pair of connecting rods 106 and 107
which converge at their lower ends for pivotal connection by a
pivot pin 112, shown in FIG. 4. The connecting rods 106 and
107 are connected at their upper ends to the lower member 77
of the head block 75 by bolts 113 and 114, FIG. 1. Extension
springs 108 and 109 affixed at their lower ends by the bolts
113 and 114 to the lower member 77 of the head block 75 and
at their upper ends through holes in the horizontal connecting
arm 65, maintain the head block assembly normally in its up-
permost position, maintained by a limit block 110, shown in
FIGS. 1 and 6, limit block 110 being affixed to the travel rods
66 and 67 by clamping means. A cover plate 111 is affixed to
the connecting rods 106 and 107 by means of screws (not
shown).

As shown particularly in FIGS. 2 and 7, the O-ring single
release assembly 115 comprises a horizontal table 116 sup-
ported by a support bracket 117. Mounted on the table 116
are a pair of parallel spaced vertical support plates 118 and
118a. A shaft 119 journaled in openings provided in the plates
118 and 118a has mounted thereon a lever 120 having ad-
justable rods 121 and 122 pivotally mounted thereon. The
rods pass through openings in a U-support 132 mounted on
the limit block 133. A beveled finger 123 is mounted on the
end of the upper rod 121 and a straight supporting finger 124
is mounted at the end of the lower rod 122. The arrangement
is such that the two fingers alternately extend and retract, the
normal position being with the finger 124 in the extended
position and the finger 123 in retracted position, as main-
tained by biased springs 125 and 126, FIG. 2, and shown in ex-
tended position in FIG. 7. A shaft 127 Jjournaled through holes
in the plates 118 and 1184 supports a bell crank 128. The
upper end of bell crank 128 engages the lower end of the lever
120 and the lower end of the bell crank engages the armature
131 of a solenoid 129 which is mounted on a support 130.

OPERATION OF THE O-RING MOUNTING APPARATUS

In order to place the apparatus. shown in FIGS. 1-8 into
operation, a mandrel 71 of suitable size is chosen and a supply
of O-rings 59 placed over the mandrel. The upper end of the
mandrel is then secured by the mandrel clamp 70 with the O-
rings 59 positioned above the finger assembly 90, FIGS. 1,2
and 8. If foot operation is desired, the pedal 54 of the operat-
ing lever 52 is depressed. This causes the connecting rods 106
and 107 to pull the head block 75 downward against the
springs 108 and 109. As the cam followers 99 and 1090, FIG. 8,
leave the cam plates 101 and 102 the fingers 91 and 92 close
tightly around the mandrel and engage the O-ring below,
which was previously released. As the assembly continues to
travel downwardly, the fingers force the O-ring axially over
the flared end of the mandrel, the springs controlling the fin-
gers permitting their expansion as the diameter of the mandrel
increases. A part on which the O-ring is to be mounted is in-
serted with its end in the chamber 73, FIGS. 2 and 5. As the
fingers reach the end of the mandrel, further travel is
prevented by the adjustable position limit block 110. Addi-
tionally at this point the O-ring is forced off the end of the
mandrel and is mounted in the retaining groove of the part 58.
The operating lever 52 is then released, permitting the finger
assembly 90 to return to its normal rest position with its jaws
in the expanded state upon engagement of the surfaces of the
cam plates 101 and 102. At this point a2 micro-switch, not
shown, is closed and the single feed mechanism actuated to
permit a single O-ring to fall down the mandrel to the flared
portion and below the finger assembly. In this position the ap-
paratus is in condition for another operation.

Ifitis desired to operate the apparatus electrically, a switch,
not shown, is closed, causing the motor 31, FIGS. 2 and 8, to
operate. Upon transmission of motion through the chain of
pulleys, belts, sprockets and chains, shown in FIGS. 2,3and4,
the drive disc 50 is caused to rotate. As the disc rotates, the
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drive pin 51 engages the operating lever 52 and drives it
through a complete cycle. When the drive disc 50 has made
one revolution and returns to its starting position, a switch, not
shown, is opened and the motor turned off.

The O-ring release assembly 115, FIG. 7, operates similarly
to a phonograph record changer. In the normal rest position
the finger 124 is extended to support the pile of O-rings §9 and
the finger 123 is retracted. When the solenoid 129, FIG. 7, is
actuated, the lever 120 is caused to rotate counter-clockwise,
thereby extending the finger 123 so that it supports the entire
pile except the lowermost O-ring, and retracts the finger 124
so that the lowermost O-ring is released. This permits the O-
ring to fall past the finger assembly where it remains in posi-
tion for the next operation. Upon release of the armature 131
of the solenoid 129 the fingers return to their rest positions
with the finger 124 once more supporting the remainder of the
pile while the finger 123 is retracted, FIG. 7.

FIG. 10 illustrates an improved embodiment of the inven-
tion having, in addition to the structure described above, auto-
matic means for loading O-rings over the mandrel upon de-
mand. In other respects the apparatus is the same as that
described above. The embodiment shown in FIG. 10 com-
prises a mandrel 136 which is generally cylindrical, but, as in
the case of the mandrel 71 of the previous embodiment, hav-
ing its lower end 137 enlarged or flared, and provided with a
chamber 138 for inserting the end of 2 part upon which an O-
ring is to be mounted. However, in contrast to the previous
embodiment, the upper end 150 of the mandrel is tapered to
facilitate loading of the O-rings. The mandrel is supported by
solenoid operated releasable supports or clamps 139 and 140.
A micro-switch 141 (supply) is mounted above the support
139, while a second micro-switch 142 (demand) is mounted
above a pair of fingers 143 and 144, similar to those
designated as 91 and 92 in FIG. 8, the associated structure not
being shown. The micro-switches 141 and 142 have actuating
arms 145 and 146, respectively, positioned in the path of O-
rings 147 which slide down the mandrel 136.

The O-ring supply structure comprises a hopper 151
mounted above the upper end 150 of the mandrel and having
a partial cylindrical housing 152 with an opening 153 at the
bottom thereof. A drum, cylinder, or disc 154 is rotatably
mounted within the housing 152 and is operated by a motor
155. The drum 154 is provided with a plurality of spines or fin-
gers 156 forwardly tilted in the direction of rotation of the
drum 154. As the drum rotates, each spine is adapted to pick
up several O-rings. The spacing between the wall of the cylin-
drical housing 152 and the ends of the spines is sufficiently
small so that the O-rings cannot slip off the spines while they
are positioned within the housing 152. As the spines with their
load of O-rings reach the opening 153 and in registry with the
end of the mandrel 150, the O-rings slip off the spines and
onto the mandrel, where they stack up on the finger 145 of the
micro-switch 141,

The components comprising the electrical operating circuit
of the embodiment shown in FIG. 10, comprise a main switch
160 connected to an electrical line, an operating motor 161
arranged to operate the main portion of the apparatus, and
equivalent to the motor 31 shown in FIGS. 1, 2 and 3. A
switch 162 is provided for operating the motor. A switch 163
is connected in series with the micro-switch 142. In order to
provide proper operation of the various components in the
proper sequence, a multiplicity of relays are utilized, and
shown in FIG. 10 comprising an upper support operating relay
164, a lower support operating relay 165, and a timer relay
166. The upper support operating relay 164 is provided with
contacts 1, 2, and 3; the lower support operating relay 165 is
provided with contacts 4, 5, and 6; and the timer relay 166 is
provided with a contact 7. The contacts 1 and 5 are normally
open, that is, in the position when the relay is not in actuated
position. The contacts 2,3,4,and 6 are normally closed, that
is, when the relays are not in actuated position. The relay 166
is operated normally in actuated condition, and in this condi-
tion the contact 7 is normally closed. The solenoid operated



3,665,578

5

supports of clamps 139 and 140 are open in the non-actuated
condition, that is, they do not support the mandrel. The con-
tact 4 is provided with a 1-second delay when going from
closed to open condition in order to give the support 139 an
opportunity to close before the lower support 140 is opened
by the opening of contact 4. Consequently at least one clamp
is always in the actuated closed condition. The relay 166 is a
timer relay and provides a 4-second delay when it is deactu-
ated, thereby maintaining the lower support 140 open long
enough to permit the O-ring supply to fall past the support
140. During operation the arrangement is such that at least
one support is always actuated in order to support the man-
drel, the unactuated support being opened temporarily to per-
mit O-rings to slide past the support. In order to place the ap-
paratus in operation, the switch 163 is first placed in the off
position. The main switch 160 is then closed, providing power
to the relays and associated components. When the main
switch 160 is first closed, relays 164 and 165 are unactuated
and contacts 2 and 4 closed. The hopper motor is caused to
operate and the solenoids of the upper supports 139 and lower
supports 140 actuated to engage the mandrel 136 which must
be properly positioned before the switch 160 is closed. As the
hopper is operated, O-rings are loaded over the end 150 of the
mandrel and come to rest on the actuating arm 145. When the
O-rings have been loaded on the mandrel to the proper level,
their weight causes the micro-switch 141 to close, thereby ac-
tuating the relay 164. As a result, contact 2 is broken, thereby
stopping the hopper motor operation, removing current from
the support 139 and causing it to open. At this point the switch
163 may be closed. The apparatus will now assume normal
continuous operation. As the support 139 opens, it causes the
arm 1485 to be retracted, thereby permitting the entire load of
O-rings to fall to the support 140. During this period, when the
actuating arm 146 of the micro-switch 142 does not have suffi-
cient O-rings bearing thereon, it closes the switch 142 which
in turn energizes the lower support operating relay 165. As a
result, the contact 4 is opened, thereby removing current from
the lower support 140, the interlock contact § is closed, and
the interlock contact 6 for relay 164 is opened, thereby dis-
abling relay 164. The contact 4 is provided with a delay, as
previously explained so that when the relay 165 is energized,
the contact will not open until about one second after the
energization of the relay, thereby insuring that the support
139 will be actuated into the closed condition before the sup-
port 140 is deactuated into the release position, in order to in-
sure that at least one support will always engage the mandrel
while the other opens to permit O-rings to slide down the man-
drel 136. The opening of the contact 4 also de-energizes the
timer relay 166. However, the contact 7 on the timer relay 166
is delayed so that it will not open until about 4 seconds after
de-energization of relay, permitting the O-rings a 4-second
period to drop down to the arm 146 before the support 140 is
again closed by de-energizing the relay 165, and thereby once
again closing contact 4 to provide actuation of the support
140. The micro-switch 142 and the support 140 are so
cooperatively arranged, that as the support 140 opens it lifts
the micro-switch, permitting the actuating arm 146 to rest on
top of the O-rings which have been permitted to fall. Also, as
the relay 164 becomes deactuated, the contact' 2 is again
closed causing the hopper motor to operate again until a suffi-
cient load of O-rings on the mandrel causes the actuating arm
145 of micro-switch 141 once again to close this micro-switch,
thereby beginning a new cycle. The loading of O-rings, release
of the supports to permit the O-rings to pass to the bottom of
the mandrel, and reloading are all automatic, the various
operations being initiated by the supply and demand micro-
switches 141 and 142. However, in spite of the complexity of
the automatic feed system, the operation of the O-ring apply-
ing apparatus itself is the same as described with respect to
FIGS. 1-9.

The O-ring mounting apparatus of the present invention has
been found to be extremely useful. Instead of going through
the tedious process of manually expanding and forcing an O-
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ring over the male end of a fitting 58 until it reaches the
mounting seat provided therefor, it is only necessary with the
present apparatus to insert the end of the part into the
properly chambered end of the mandrel of the apparatus, and
either depress the operating lever by foot or press a button for
electrical operation. With either type of operation an O-ring is
quickly advanced over the flared end of the mandrel and onto
the mounting seat of the part 58 with very little effort and with
precision. The machine is not overly complicated or costly
and only requires adjustment when changing from one size O-
ring to another or from one size part to another. Moreover,
the addition of the improved mandrel loading assembly ob-
viates the need for loading individual mandrels 71 or 136 and
rémoving the mandrels for reload when they are empty. With
the automatic loading feature the apparatus can be used con-
tinuously indefinitely until the apparatus requires change for a
different size.

In addition to the use of the machine for mounting O-rings,
it can be adapted for a variety of other uses. For example,
buggy or even automobile tires of appropriate type can be
mounted by means of a mandrel which flares to at least the
size of the wheel. In fact the principle can be used for mount-
ing any elastic annular member which must be expanded be-
fore it can slip onto a hub or wheel periphery.

While but two forms of the invention have been shown and
described, other forms within the spirit and scope of the inven-
tion will now be apparent to those skilled in the art. Therefore,
the embodiments shown in the drawings are to be considered
as merely setting forth the O-ring mounting apparatus inven-
tion for illustrative purposes, and are not intended to limit the
scope of the invention herein described, shown and claimed. It
is further to be noted that while directional terms have been
used, same are not to be construed as a limitation of the inven-
tion since such use has been availed of to better describe the
invention as used and illustrated in the drawings.

Other modes of applying the principle of my invention may
be employed, instead of those explained, change being made
as regards the apparatus herein disclosed, provided the means
stated by the following claims or the equivalents of such stated
means be employed.

I therefore particularly point out and distinctly claim as my
invention:

1. An apparatus for mounting O-rings over the male end of a
part fitting at the desired mounting position, which comprises

a. asupporting frame,

b. a mandrel of circular cross-section detachably mounted
on such frame having a width sufficiently small to permit
O-rings to be mounted to slide readily down the sides
thereof over a substantial portion of its length, the lower
end of said mandrel being flared to a width greater than
that of the normal diameter of the openings of said O-
rings, and the upper end being tapered to a narrow diame-
ter.

¢. an axial chamber provided at said flared end having a
width sufficient to receive the end of the fitting upon
which the O-ring is to be mounted, and of sufficient
length so. that when the end of said fitting is completely
inserted in said chamber, an O-ring which slips off the
edge of said flared end is received directly over the
desired mounting position of said fitting,

d. means for engaging a single O-ring and moving it axially
over said flared end, thereby mounting said O-ring over a
fitting contained within said axial chamber, and

e. means for automatically loading O-rings on said mandrel
and permitting said O-rings to drop to the lower end of
said mandrel, comprising
1. a hopper having a housing connected thereto,

2. hub means rotatively mounted in said housing provided
with a plurality of spines obliquely mounted thereon le-
aning forward in the direction of rotation,

3. motor means for rotating said hub,

4. an opening at the bottom of said housing directly over
the upper end of said mandrel, whereby rotation of said
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hub by said motor causes O-rings to be picked up by

said spines and dropped through said opening directly

over said mandrel,

5. a pair of electrically actuatable clamp means for sup-
porting said mandrel,

. an electrical supply switch adapted to close when a suf-
ficient number of O-rings have been deposited above
the upper one of said clamps,

7. an electrical demand switch adapted to determine
when a demand exists at the lower part of said mandrel
for more O-rings,

8. electrical relay means operatively connected with said
switches, said clamp means, and said motor, the ar-
rangement being such that when the supply of O-rings
above said upper clamp means is exhausted, said upper
and lower clamps are alternately opened to permit O-
rings to slide to the lower end of said mandrel, ]

9. delay means for delaying the opening of said lower
clamp until a short period after said upper clamp has
closed, and

10. delay means for detaining said lower clamp in open
position for a sufficient period to permit the supply of
O-rings to drop past said open clamp.

2. An apparatus according to claim 1, wherein said means
for engaging a single O-ring and forcing it axially over said
flared end comprises

a. a support,

b. a pair of fingers pivotally mounted on said support and

spring biased toward the closed position, and

c. means for opening said fingers when said assembly is in an

uppermost position to permit an O-ring to fall along said

mandrel to a position below said fingers.
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3. An apparatus according to claim 2, wherein said means
for opening said fingers when in an uppermost position com-
prises

a. means defining a pair of converging cam surfaces, and

b. cam follower means provided at an end of each of said

fingers, the arrangement being such that in approaching
the uppermost position said cam follower means engage
said cam surface means and cause said fingers to open,
thereby permitting an O-ring to fall past said fingers.

4. An apparatus according to claim 1, additionally having
means mounted thereon adapted to retain a plurality of rings
mounted on said mandrel above said fingers, and arranged
upon each actuation to release only a single O-ring.

5. An apparatus according to claim 2, having a pair of sub-
stantially parallel travel rods vertically mounted on same
frame, the support for said fingers being slidably journaled
over said rods through apertures provided therein, and means
for raising and lowering said assembly comprising a pivotally
mounted operating lever, and a pair of connecting rods each
pivotally mounted at one end on said operating lever and at
the other end to said support, and means spring biasing said
support toward its uppermost position.

6. An apparatus according to claim 5, wherein said operat-
ing lever is provided with a foot pedal for non-powered opera-
tion.

7. An apparatus according to claim 5, wherein said operat-
ing lever is actuated by means of an operating disc mounted
on a shaft having an off-center operating pin adapted to en-
gage and to move said operating lever, said disc being opera-
tively connected to a power means.
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