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1
DUAL PLUG GAUGER

BACKGROUND OF THE INVENTION

_This invention generally relates to plug gauging of

container finish diameters. More particularly, this in-

vention relates to an improved gauging head for plug
gauges which will measure two separate diameters of
the finish. independently of one another, during a single
pass of the gauging head. Specifically, this invention re-
lates to a plug gauging head which can gauge a corkage
diameter a fixed distance within a container finish as
well as the diameter of the opening of the container fin-
ish.

The plug gauging of the opening of the finish portion
of a container to ensure that the opening is of at least
a selected minimum diameter is known in the art. How-
ever, wine bottles which are sealed with a cork have a
second diameter in the finish opening which must also
be maintained to ensure proper sealing of the cork.
This dimension is known as the corkage diameter and
is typically located about one-half inch into the finish.
This dimension is not necessarily the same as the mini-
mum opening diameter.. Thus, a plug gauge for the
opening-would not necessarily gauge the corkage diam-
eter properly. I have invented a plug gauging head
which will first gauge the minimum opening diameter
and then, using a different plug gauge carried on a com-
mon shaft with the minimum diameter plug gauge, will
also gauge the corkage diameter during the same stroke
of the gauging head. The best example of the prior art
now known to me may be seen in U.S. Pat. No.
3,771,650.

SUMMARY OF THE INVENTION

My invention is an improved gauging head for an ap-
paratus for the plug gauging of the finish portion of a
container. In apparatus of this general type, a minimum
diameter plug gauge is inserted into the finish of the
container and a signal is generated if the plug gauge
fails to enter the container. The improved gauging head
includes a carrier head. The carrier head has a longitu-
dinal passage formed in it and a recess portion, con-
nected to the longitudinal passage, which is positioned
adjacent to the finish. A source of gas under pressure
is connected to the longitudinal passage. A main shaft
is engaged in the longitudinal passage in the carrier
head. The main shaft includes a longitudinal passage
which extends through a part of its length and which is
connected to the longitudinal passage in. the carrier
head. At least one transverse passage near the base of
the longitudinal passage in the main shaft connects the
longitudinal passage in the main shaft with the exterior
surface of the main shaft. The minimum diameter plug
gauge is carried by the end of the main shaft. An annu-
lar corkage plug gauge is slideably mounted on the
main shaft in a location below the transverse passage.

A tubular spacer sleeve is mounted on the main shaft

between the corkage plug gauge and the minimum di-
ameter plug gauge to maintain a fixed minimum spac-
ing therebetween. A spring extends between the upper
portion of the recess and the corkage plug gauge to bias
the corkage plug gauge normally toward the minimum
diameter plug gauge. A means is provided for sensing
when the corkage plug gauge has been moved against
the spring bias to a position blocking the transverse
opening in the main shaft.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 isa side elévational view, partially in cross-

.section,_of :the: gauging head of the present invention

inserted in'the finish of a container; and
FIG. 2 isa schematic’ diagram of the sensing system
of the present invention.

DETAILED'DE§CRIPTION OF THE DRAWINGS

The present invention is primarily concerned with an
improved plug gauging head. The specific techmque by
which this head is used to gauge the interior of the fin-
ish portion of a container is not of primary importance.
The head of the present invention could be used as a
hand-held unit for an off-line quality control analysis,
or could be used as an automatic inline-type of inspec-
tion device. One example of a plug gauging machine on
which the inspection head of the present invention
could be used may be seen in U.S. Pat. No. 2,596,342,
the teachings of which are hereby incorporated by ref-
erence. In the device of the cited patent, plug gauging
heads are brought into engagement with a single file,
spaced-apart plurality of containers as they are moved
along a conveyor. The plug gauging heads themselves
move with the containers and perform the gauging
function while in motion. Another type of device with
which the plug gauging head of the present invention
may be used can be seen in U.S. Pat. No. 3,313,409,
the teachings of which are hereby incorporated by ref-
erence. The machine of this patent is a rotary-type in-
dexing inspection machine for glass containers at which
plug gauging is an inspection function performed at one
of a plurality of inspection stations.

In FIG. 1, a coupling member 10 may be used.to con-
nect the total gauging head of the present invention to
the drive mechanism of an automatic plug gauging ma-
chine. Of course, if the plug gauging head of the pres-
ent invention is used in an off-line, hand-held mode, the
coupling member 10 would usually be grasped in the
hand of an operator of the device. The coupling mem-
ber 10 includes a central bore or passage 12 which ex-
tends longitudinally completely through it. Below the
coupling member 10 is a cup member 14 which in-
cludes a recess portion 16. The coupling member 10
and the cup membér 14 are held together as a unit
through a connecting sleeve 18. The cup member 14
also has a central longitudinal passage that communi-
cates with the recess portion 16 and the cup member
14, and the connecting sleeve 18 fits into this central
passage and also into the central bore 12 of the cou-
pling member 10. It should be evident that the coupling
member 10, the cup member 14 and the connecting
sleeve 18 could all be made as a single part rather than
in three distinct parts as shown in FIG. 1. The single
part could then be considered to be a carrier head
which would have a longitudinally extending passage
and a recess portion formed therein. The connecting
sleeve 18 is a tubular member which also has a central
passage that is not visible in FIG. 1, because a main
shaft 20 is threadably engaged in the passage through
the connectmg sleeve 18. The main shaft 20 has a lon-
gitudinal passage, 22 that extends partially through its
length. At the lower termmus of the passage 22, at least
one transverse passage. 24, two of which are actually
shown in FIG. 1,.connects the longitudinal passage 22
with the outside surface of the main shaft 20. The lower
end.of the main shaft 20 carries a minimum diameter
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plug gauge 26 which is threadably engaged thereon. An
annular corkage plug gauge 28, whose function will be
explained later, is slideably mounted on the main shaft
20 below the-position of the transverse passage 24. A
tubular spacer sleeve 30 is mounted on-the main shaft
20 between the corkage plug gauge 28 and the mini-
mum diameter plug gauge 26 in order to.maintain a
fixed minimum spacing between these two gauges.
Above the corkage plug gauge 28 but still below the
transverse passage 24, is a flanged sleeve 32 which is
also slideably mounted on the main shaft 20. A coil
spring 34 surrounds the main shaft 20 and extends be-
tween the upper portion of the recess 16 in the cup
member 14 to the flange on the flanged sleeve 32. The
spring 34 exerts a biasing force on the flanged sleeve 32
to normally bias the flanged sleeve 32 toward the mini-
mum diameter plug gauge 26. Note that the flanged
sleeve 32 has a portion that extends downward to the
top of the tubular spacer sleeve 30. The corkage plug
gauge 28 actually is placed over this portion of the
sleeve 32. The corkage plug gauge 28 is therefore float-
ing with respect to the sleeve 32. This is a useful config-
uration because the corkage diameter and the finish
opening diameter are not necessarily concentric. In
case the corkage plug gauge 28 strikes a part of the fin-
ish during its entry into a container, the fact that it
floats with respect to the sleeve 32 will prevent a false
signal. In such a case, the corkage plug gauge 28 can
center itself without significant movement of the sleeve
32. In some cases, when the two diameters are required
to be concentric, the sleeve 32 can be eliminated and
the corkage plug gauge 28 itself can be directly biased
by the spring 34.

The configuration shown in FIG. 1 is that which oc-
curs after the entire assembly has been inserted into the
finish portion 36 of ‘a container 38. As is known, the
finish portion 36 of any container 38 is the uppermost
portion of the container which has an opening to allow
filling of the container and emptying of the contents
thereof. Typically, the diameter of the opening of the
finish portion 26 is one of the critical dimensions of the
container, particularly glass containers, and in the past
minimum diameter plug gauges such as that designated
as 26 have been used to ensure that the opening of the
finish 36 meets these minimum standards. However, it
is also necessary in the case of some specific contain-
ers, particularly glass containers used for wine or cham-
pagne which are sealed by inserting a cork, that a di-
mension further into the finish portion 36 also meet
certain standards. An example of such a standard
would be that the diameter of the inside of the finish 36
be at least 0.723 inches in diameter at a depth of
3/16ths of an inch into the finish portion 36. Depen-
dent upon the needs of a particular container, this di-
mension can be specified in one of two different ways,
and the gauging head of the present invention can be
used in either mode to measure this dimension. First of
all note that the minimum diameter plug gauge 26 is the
first dimensional check that is made, since typically
these gauging heads are lowered into.the finish portion
36 of the container 38. Thus the minimum.diameter of
the opening of the finish portion 36 is checked by the
minimum diameter plug gauge.26. Then, as the main
shaft 20 continues to descend, the corkage plug gauge
28 is brought into play. The diameter further into the
finish portion 36 is known as the corkage diameter thus
giving the corkage plug gauge 28.its name. Under some
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circumstances, the corkage diameter must exceed a
specified minimum diameter at the prescribed depth. In
this case, the corkage plug gauge 28 is sized such that
it will pass through the corkage diameter so long as this
opening exceeds the specified minimum value. How
ever, when this minimum value is not maintained, the
corkage plug gauge 28 will be stopped in its downward
motion. This will then cause the corkage plug gauge 28
to force the flanged sleeve 32 to rise against the bias of
the coil spring 34 thus covering the transverse passages
24 in the main shaft 20. The main shaft 20 is normally
pressurized with a gas under pressure, preferably com-
pressed air, which is furnished to the central bore 12 of
the coupling member 10 through an inlet pipe 40. Since
the longitudinal passage 22 in the main shaft 20 is in
communication with the central bore 12 this passage-
way 22 is likewise pressurized. Closing the transverse
passage 24 creates a back pressure which is transmitted
back along the inlet pipe 40 as a signal indicating that
the minimum diameter in the corkage area has not
been maintained. On the other hand, it is sometimes
necessary to ensure that the corkage diameter does not
exceed a specified maximum diameter at a particular
depth. In this case, the corkage plug gauge 28 is sized
such that it will be stopped in its downward motion so
long as this maximum diameter is not exceeded. This
will then again cause blockage of the transverse pas-
sage 24 by the movement of the flanged sleeve 32 and
cause generation of a signal every time the maximum
diameter is not exceeded. However, should the maxi-
mum diameter be exceeded, the corkage plug gauge 28
may pass through the area without causing the flanged
sleeve 32 to rise, thus leading to the failure of genera-
tion of the signal.

FIG. 2 illustrates how these signals may be used. A
source of gas under pressure 42 is connected through
a pipe 44 to a pressure regulator 46. The pressure regu-
lator 46 is used to hold the pressure of the gas used at
a level that is suitable for a pressure-sensitive switch 48,
This level typically is in the range of four pounds per
square inch pressure. The outlet of the pressure regula-
tor 46 is connected to the pipe 40 which furnishes pres-
surized gas to the coupling member 10 as previously
described. A cross-connecting pipe 50 transmits the
pressure in the pipeline 40 to the pressure-sensitive
switch 48. Also connected in the pipe 40, before the
pressure-sensitive switch 48, is a needle valve 47. The
needle valve 47 is used to reduce the total volume of
gas available. A fixed orifice in this location would
serve the same function. The transverse passages 24 do
not allow enough gas to bleed off or escape to prevent
premature actuation of the pressure-sensitive switch
48. Such switches normally operate on very small pres-
sure differentials and a large flow rate which could not
be exhausted completely would cause generation of a
false pressure signal. Under normal circumstances, so
long as the gas furnished to the main shaft 20 may exit
through the transverse passages 24, there will be no
generation of back pressure in the pipe 40 and conse-
quently no pressure generated in the cross-connecting
pipe 50. However, blockage of the transverse passages
24 will cause generation of a back pressure signal
which-is transmitted through the pipe 50 into the switch
48 which will cause actuation of the switch 48. The

- switch 48 has an inlet electrical line 52 and an outlet

or signal electrical line 54.
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Considering first the case.where the corkage diame-
ter must exceed, a. specified; minimum; djiameter: at a
‘spec1f-ied depth, the pressure-sensitive switch 48 would
be wired to be normally 9
nal is present in the cross_ onn
will be present on the outlet line
So long as the’ mmxmum dlamete

t‘ing _pip,e,50, no signal’

portion 36 of the conta

hat is, so long as.no sig- -

54 of the sw1tch 48.:
‘1s exceeded ‘the
corkage plug gauge 28 will’ smoothly enter ‘the finish®
‘r 38 and will not’ cause block--
age of the tranéverse’ passages 24 thus leadmg to gener--

‘6

-are-complementarily threaded. If it is necessary to ad-
"just the precise distance within the container which is

gauged for the'corkage diameter, as will commonly be

“thie case ‘when ‘using this.device for more than one con-
“tainer, the relative:position of the corkage plug gauge

28 with respectto'the connecting sleeve 18 may be ad- )
justed by rotating the 'main- shaft 20. This will then

“:cause the'corkage plug gauge 28 to bé extended further

10

ation ‘of ‘& "pressuré’ pulse: However, when the corkage -

plug gauge'28 is stopped by an obstruction’in the finish
portion 36, thereby indicating the'failure to'exceed the
specific minimum diameter, a pressure pulse will be
generated, the switch 48 will be turned on and an elec-
trical signal will be presented along the outlet line 54,
thereby indicating. the failure of that specific container
38 to meet the quality standards. In the other case men-
tioned, the pressure-sensitive switch 48 would be wired
in a normally closed configuration. This means that an

electrical signal is constantly present on the outlet line

54 unless a pressure pulse is generated in the cross-
connecting pipe 50. Under these circumstances, it is
necessary that the corkage plug gauge 28 be stopped in
its downward motion on each gauging pass to turn off
the pressure-sensitive switch 48 and thereby halt prop-
agation of any signal along the outlet line 54. This does
occur because, as was previously noted, this is the cir-
cumstance in which the diameter at the corkage area
must not exceed a specified maximum value. There-
‘fore, each time the gauging assembly is inserted into
the finish portion 36, the corkage plug gauge 28 will be
stopped so long as the maximum diameter is not ex-
ceeded. The flanged sleeve 32 will cover the transverse
passages 24, thereby causing generation of a back pres-
sure in the cross-connecting pipe 50 and causing the
pressure-sensitive switch 48 to be turned off, or to be
switched from its normally closed to an open configura-
tion. This causes cessation of the signal along the elec-
trical outlet line 54. It is quite obvious to those skilled
in the art that the various signals that can be presented
by the electrical outlet line 54 can be used to operate
a memory system, a reject system, a warning light or
other devices, such as solenoid devices, which can give
indication of the presence of a defective container 38
or can cause immediate actuation of a rejection unit.
Note that in all cases the recess portion 16 formed in
the cup member 14 allows the corkage plug gauge 28
and flanged sleeve 32 to move upward freely and into
an unrestrained area so that the entire gauging head
may make a complete stroke without interference re-
gardless of whether or not the corkage plug gauge 28
is able to make a complete stroke. In some cases, as
shown in FIG. 1, the cup member 14 will come down
completely upon the portion of the finish 32. In this
case, the air exhausting from the transverse passages 24
could create an undesirable pressurization effect within
the container 38, perhaps leading to confusion in the
generation of a signal. To avoid this particular problem,
transverse passages generally designated as 56 are
formed in the cup member 14 communicating with the
recess portion 16 and with the outside surface of the
cup member 14. This allows free exhaust of the gas
from the transverse passages 24 through the recess por-
tion 16 and thence to the outside atmosphere. Also
note that the interior of the connecting sleeve 18 and
the exterior of the upper portion of the main shaft 20
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.into the finish portion 36.at the end of a complete

stroke or pulled back so that-it' will not extend as far
into the finish portion 36.

‘It'should, therefore, be clear that the gauglng head of
the present invention will perform two séparate gaug-
ing functions. First of all, the minimum diameter plug
gauge 26 will perform the conventional and well known
function of gauging the opening of the finish portion 36
to ensure that it exceeds a selected minimum diameter.
The pressure-sensitive switch 48 will serve as a means
for sensing when the corkage plug gauge 28 has been
moved against the spring bias of the spring 34 to a posi-
tion which blocks the transverse passages 24 in the
main shaft 20. This then will give an indication of the
condition of the corkage diameter at a position in the
interior of the finish portion 36. This will then allow
complete gauging of a finish 36 particularly designed to
accept a cork. Whether the corkage plug gauge 28 gen-
erates a back pressure signal for a good container or
generates such a signal for a bad container is immate-
rial, since the wiring of the pressure-sensitive switch 48
is readily changed and the output signal on the outlet
line 54 is easily determined for each particular condi-
tion and may be utilized as circumstances dictate.

I claim:

1. In an apparatus for plug gauging the interior of the
finish portion of a container, wherein a minimum diam-
eter plug gauge is inserted into the finish of said con-
tainer and a signal is generated if said plug gauge fails
to enter said container, the improvement in said appa-
ratus which comprises:

a carrier head, said carrier head including a longitu-

dinally extending passage and a recess portion ad-

* jacent to said finish and communicating with said
longitudinal passage;

a source of gas under pressure connected to said lon-
gitudinal passage;

a main shaft, having a longitudinal passage extending
partially therethrough and communicating with
said longitudinal passage in said carrier head, en-
gaged in said longitudinal passage in said carrier
head, said main shaft including at least one trans-
verse passage communicating with the exterior sur-
face of said main shaft and said longitudinal pas-
sage therein, said minimum diameter plug gauge
being attached to the end of said main shaft;

an annular corkage plug gauge slideably mounted on
said main shaft in a location below said transverse
passage;

a tubular spacer sleeve mounted on said main shaft
between said minimum diameter plug gauge and
said corkage plug gauge to thereby maintain a fixed
minimum spacing therebetween;

a spring extending between the upper portion of said
recess portion and said corkage plug gauge for bi-
asing said corkage plug gauge normally toward said
minimum diameter plug gauge; and

means for sensing when said corkage plug gauge has
been moved against said spring bias to a position
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blocking said transverse passage in said main shaft,

2. The improvement of claim 1 wherein said means
for sensing when said corkage plug gauge has been
moved comprises:

a pressure-sensitive switch, connected to said longi-
tudinal passage in said carrier head, said pressure-
sensitive switch being responsive to the back pres-
sure signal generated by blocking said transverse
passage.

3. The improvement of claim 1 wherein said carrier
head further includes at least one transverse passage
communicating with the outer surface of said carrier
head and with said recess portion.

4. The improvement of claim 1 wherein said carrier
head further includes a threaded portion in said longi-
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8

tudinally extending passage; and
wherein said main shaft is complementarily threaded
on the exterior surface thereof ta engage with said
threads in said carrier head.
5. The improvement of claim 1 -which further in-
cludes: '
an annular flanged sleeve, slideably mounted on said
main shaft in a location below said transversé pas-
sage, said spring extending between a flange on
said flanged sleeve and the upper portion of said
recess portion and said corkage plug gauge bé&ing
slideably and loosely mounted on said flanged

sleeve below said flange.
* % * * *




