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Our invention relates to apparatus for gauging
bottles, jars and other glassware, testing them
for a variety of imperfections, and automatically
discarding defective ware. In the manufacture
of glass bottles, jars and similar ware, it is prac-
tically. impossible to produce uniformly perfect
articles owing to the inherent nature of the glass
which must be molded while in a hot plastic con-
dition. While in such condition and during the
gathering and blowing of the glass in the molds
and the cooling, hardening and annealing proc-
esses, it is subject to many influences tending to
~ distort the glass and introduce other imperfec-
tions. : )

- At the present day it is the universal practice for
trained inspectors, called selectors, to inspect the
ware as it is taken from the annealing leer, dis-
carding those articles having jmperfections which
are detected visually as the articles are rapidly-
handled. Modern requirements for commercial

10
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ware are exacting as to size, shape, capacity, fin-"

ish, etc. This is particularly true, for example,
in regard to bottles which are to be filled and
sealed by automatic machinery which does not
permit of any material deviations in size, shape
or finish of the bottles. Further, in the use of
" such automatic filling machinery, it is customary
to introduce a filling tube or nozzle into the neck
of the bottle and for satisfactory operation the
interior of the bottle neck must be accurate as
to size and shape. ‘

A further defect which is frequently found in
bottles and other glass containers relates to small
lesks or pinhole openings through the glass,
which may be the result of seeds or air bubbles
embedded in the glass and breaking through: the
walls of the container. It is impossible by the
usual methods of inspection to detect many of

26
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carding any defective articles, while those which
stand the tests are conveyed to & packing table
or other receiving means. = - ’
Other objects of the invention will appear
hereinafter. . i }
Referring to the accompanying drawings which

_illustrate a machine or apparatus for’ automati-

cally gauging and testing bottles in accordance
with the principles of our.invention:

Pigs. 1 and 2 are side elevations of the machine
as viewed respectively from opposite sides of the
machine, S

Tig, 3 is a part sectional plan view of the same.

Fig. 4 is a fragmentary part-sectional plan view
on a larger scale. i

Fig. 4A is a detail view showing & micro-switch
for controlling the vacuum valves when empty
spindles are presented to.the testing mechanism.

Fig. 5 is a sectional plan view of the apparatus,
the section being taken substantially at the line
5—5 on Fig. 1. - . S : :

“Fig, 6 is a part-sectional plan view taken af
the line 6—6 on ¥ig. L. )

Fig. 7 is a transverse sectional elevation at the
line 17—1 on Fig. 3. - ] o )

Fig. 8 is a longitudinal sectional elevation at
the line 8—8 on Fig. 3. :

Fig. 9 is a vertical sectional view showing a
vacuum valve mechanism and the electric timer.

Fig. 10 is a vertical sectional view of the overall
height. gauge. -

Fig. 11 is a section at the line i1—11 on Fig. 10.

Fig. 12 is a sectional elevation showing means
for actuating an electric switch which controls
the closing of the vacuum. valves. :
. Fig. 13 is a sectional detail at the line 13—I13
on Fig. 4 illustrating a vacuum valve closing

. means.

the defects by which the articles fail to meet |

standard requirements.

40

An object of our invention is fo provide auto-

matic gauging and testing apparatus which will
register defects such as above noted and by
which the bottles or other articles which are de-
fective are automatically segregated and discard-
ed. Such defective botftles include bottles either
longer or shorter than the specified length, leaky
bottles (called “leakers”), bottles with imperfect
finish or imperfect neck openings, bottles out-of-
round or otherwise irregular as to size or shape,
bottles which lean (“leaners”), owing to rounded,
irregular or defective bottoms, bottles with sunken
or bulged sides, oversize and undersize bodies,
bottles with mold seams or other irregularities
and various other defects. - )
A further object of the invention is to provide
an apparatus which is entirely automatic in its
operation and which receives the bottles or other
articles as they are discharged from the leer and
tests them in rapid succession, selecting and dis-

Figs. 14 to 18 inclusive are sectional plan views
of the timer and distributing mechanism, the

sections being taken at the correspondingly des-

~ ignated lines on Fig. 9.
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60 and arrangement of

Fig. 19 is a part-sectional elevation  showing
a bottle holding and gauging unit and also show-
ing an “out-of-round”- gauge. '
© Fig. 20 is a plan view of the
gauge. S .

Fig. 21 is a section at the line 21—21 on Fig. 20.

Fig. 22 is a part-sectional elevation of an-elec-
trical timer used in connection with a gauge for
flat ware. S ’

Fig. 23 is a section at the line 23—23-on Fig. 22.

Fig. 24 is a sectional plan view at the line
24—24 on Fig. 23. ) S '
Fig. 25 is a plan view showing a gauge for flat
ware. - : L ;

Fig. 26 is
apparatus. o : o

A brief description of the general construction -

. of the apparatus will now be

“out-of—‘round”

‘a wiring diagram of the electrical
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.opened automatically,

~or does not come

2

¢ .The apparatus comprises & series of ‘gauging -

units 30 identical in construction, connected ‘to
form an endless chain and traveling continu-
ously in a horizontal closed path spaced - above
a horizontal conveyor 85 on which the bottles
are supported and travel with the gauging units.
Each said unit 30 comprises a vertically disposed
supporting: bar or frame 31 (Figs. 8, 19) in which
is journalled a lifting spindle 32 adapted for rota-
tion and also for up and down movement in the
frame 31. The spindles 32 are tubular and each

10

carries at its lower end a nozzle 33 which serves .

as a filling tube gauge and is adapted to enter
the-mouth of a bottle 34 when the spindle is
lowered and seats on the bottle. The plunger
when thus seated seals the bottle, permitting
suction to be applied through the nozzle for form-
ing a partial vacuum within the bottle, The hol-
low spindles 32 are -connected by flexible pipes
35 to an annular series of suction valve units 36
(Figs. 1, 3, 8, 9) individual to said spindles. The
valve units are attached to & vacuum distribut-
ing head 37-mounted on a continuously rotating
shaft 38. Each of the valve units 36 includes s
suction or vacuum ‘valve
as hereinafter deséribed,
whereby suction is applied to the bottle and a

bartial vacuum produced therein when the cor--

responding spindle has been lowered to seat on

- & bottle, providing the bottle-is the correct height

and the spindle properly positioned therein. - As
the gauging unit 30 advances, the spindle is
lifted by a- stationary can and the bottle, held

. thereon by suction, is also lifted and held in sus-

pension. - : U , .
If the overall length of the bottle is incorrect

within the preseribed imits,
the spindle. when

the bottle is too tall or will be carried below nor-

- mal.position if the bottle is too short. :In either
.event the travel of the

spindle will cause it to
operate g micro-switch.controlling & solenoid st
(Fx'_gs; 4 and 9)

suction will be applied to the bottle and there-

" further tests, - . . ’ _ o
., I, for any reason, the lifting spindle when
Jlowered onto a bottle fails to make g berfect seal

owing, for example, to a defective finish; or if the
bottle is not accurately aligned

owing to a “rocker bottom” bent neck op other

- deformity, or if the size or shape of the neck:
. opening is incorrect, then.the bottle will not. be ;
and there will be no -

sealed to the lifting ‘spindje

38 (Fig. 9) which is_

lowered onto the bottle will:
. either-be held thereby ahove hormal position if

Which in turn operates to prevent
‘the opening of the suction valve, Accordingly ho

with the nozzle,

15

20

. 3,352,001
given, followed by a more detailed description.

herein referred to as an “out-of-round” gauge,
is provided for testing round bottles to determine
whether or not the bodies of the bottles are per-.
fectly round and free from irregularities, bulges,
‘high seams, etc., and of the correct size, and to -
discard any bottle that is defective in any of these
respects.. - Such -gauging mechanism also oper-
ates a micro-switch which controls means for
opening the vacuum valve and releasing the de- -
fective bottle so that it is deflected by a switch
43 onto a conveyor 44 which delivers the defec-
tive ware to a table 45, * .
A'more detailed description of the mechanism
will now-be given. The gauging apparatus as g
whole is supported on s machine base 50 (Figs.
1,3,6,%, 8) from which rises a standard 51, A
frame member 52, channel-shaped in Cross-sec-
tion, embraces the standard 5i and is adjustable
up and down thereon, for adjusting the gauging
mechanism up and down to accommodate bottles
of different heights. Adjusting means for this
‘burpose includes a non-rotatable screw shaft 51s
(Fig. 8) fixed to frame member 52, a worm wheel

- 51? threaded on the serew shaft, and a worm shaft

25

§ic to which is attached a hand crank 514 (Fig. 2),
The frame member 52 brovides & rigid support
for the framework in which driving mechanism

- for the chain of gauging units is mounted, Said

30

"‘units are connected
‘sprocket chains 55 and 56 which are trained over

35

{ramework includes a
63 or floor and an upper table or platform 54

lower horizontal platform

united thereto by an integral web 54s,
“The vertical supporting bars 23i of the gauging
by links to form endless

lower and upper sprocket drive wheels 57 and 58
respectively (Fig. 8), said wheels being keyed to a
drive shaft §9. The sprocket chains are also

V .trained. over driven Sprocket wheels 60 and 6

40

(Figs. 5 and 8) mounted on a shaft 62, the latter
Journalled in a yoke 63, The yoke is formed
with elongated slots 64 to receive clamping bolts

- 88 by which the yoke is bolted to the platform

54, said construction bermitting adjustment to

" take up slack in the chains.

45

- 50

55

motor 66 (Figs. 1 and T7)

The driving mechanism comprises an electric
mounted in the ma-
chine base 50 and connected through a variable
Speed drive mechanism 67 and speed reduction
gearing within a gear case 68 to & vertical drive
shaft 69. The latter has & telescopic connection
with the shaft section 59, ‘bermitting vertical ad-
Justment of the framework 53, 54, carrying the
gat_xging- mechanism. The weight of the gauge

-unit frames 31 is carried by a horizontal track

10 (Figs. 1, 5, 8 on which run rolls 71 on the
frames 3{ while sald frames are traveling in g -

© Straight line. Keyed to the shafts 59 and 62 for

rotation therewith are rotary supporting mem-

- bers in the form of wheels 72, the peripheries 13

60

vacuum established ‘within the bottle. and it will -~

not be lifted but will be discarded in the manner -
-~above noted. - Y Gy

- After a bottle has been vacuumized, the vac-

- uum valve is closed but the vacuum normally is
~‘retained within the sealed bottle. If a slow leak -
prevents the bottle from being held by suction
- until the test has been completed; it will drop off
‘the spindle onto the conveyor 85 when .the vac-
uum is dissipated. and will thus be discarded.’

ried with-the spindles for g Still further test.
- 4 body gauge mechanism,ﬂ_ (Figs. 5, 6, 19, 20y,

.of which provide circular tracks onto which the

rolls 7f run and by which the gauge frames 31
are supported as they travel in an are about the
axes of said shafts, . . : ' ‘

. The vacuum distributor 37 (Fig. 8) in which a

65 Da.

70

. The bottles which have stood this ‘test. are car- -

75

.. 18 keyed. to the vertical shaft 38,

partial vacuum ‘ig continuously maintained, is
driven from the shaft §9 through a train of gears

- comprising a bevel gear 14 keyed to the shaft 59
‘and meshing with a bevel gear 15 keyed to one
~endof a horizontal drive shaft 16, the other end

of which carries a gear 17.in mesh with g gear

‘rotation on the shaft 38, A-bevel gear 82 on the

Jower eng of the shaft 81 is driven by a gear 83



keyed to the shaft 76. It will be noted that the
gearing is proportioned to drive the timer at a
higher angular speed than ‘the shaft 38 and
.vacuum head. With the particular construction
shown, the speed is so proportioned that the timer
- makes one complete rotation for every six gaug-
ing units coming under its control, the timer
mechanism being designed to control six of the
gauging units at & time. This greatly simplifies
the mechanism and reduces the number of parts
which would be required by & timer making one
rotation for each cycle of the gauging units 30.
The bottles 34 which are to be gauged may be

2,363,091

(21
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o 3
jaws 84 are held open by the spring 160 while
the spindle is in its lowered position "As the
spindle approaches the limit of its upward move-
ment, the collar 102 engages the lower bearing .
sleeve 89 of the bar 3/ and operates through the
spring (01 to arrest the upward movement of the
sleeve 87 while the spindle-continues its upward
movement, so that the jaws are swung to closed
position. ‘The spring 101 being comparatively .
stiff, effects this closing movement before there

-is any substantial compression of the spring 10l.

- The latter is compressed to a greater or less

transferred directly from: the annealing leer to .

the gauging machine
traveling conveyor 85 (Figs. 2 and 6). The

bottles are correctly spaced and timed to be

by means of -the horizontal -

_brought directly beneath and in register with the . _’

lifting spindles by means of a timer device 862
and a star wheel 86. The parts 86, 862 are driven
from the gearing in the gear case 68, through a
gear train including a shaft 86b,
is brought beneath and in register with a spindle
82, the latter is lowered so that the nozzle 33

enters the neck of the bottle. The lifting and .

lowering movements of the spindle are controlled
by a stationary track 87 (Figs.1,2,5,7,8). Each
spindle carries a roll 88 running on said track.
The track includes dip sections 87 (Fig. 2), 8T°
and 81c (Fig. 1) at a level below that of the
main portion of the track, permitting the lifting
spindles to be lowered as hereinafter described.
As each bottle is brought beneath a spindle by
the conveyor 85, the section 872 of the cam track
permits lowering of the spindle so that the nozzle
33 enters the hottle. .
The construction of a gauging unit 30 will
now be described, reference being had, for ex-
ample, to Figs. 8 and 19. The supporting bar or
frame 31 is formed with upper and lower bear-
ing sleeves 89 in which the tubular spindle 32 is
mounted for rotation and for vertical reciproca-
‘tion. Attached to the lower end of the spindle is
a head comprising an inner block or disk 90 sur-

rounded by a sleeve 91 provided with exterior.

screw threads. The disk 90 carries a sealing pad
92 of rubber or other suitable material for seat-
ing on the lip of the bottle and forming a her-
metic seal. The nozzle 33 is formed with a shank
extending upwardly through the sealing pad and

disk 90 and is secured within the latter by a set -

screw 93. :

A pair of gripping jaws 94 are pivotally
mounted on a supporting,ring 95 threaded on the
sleeve 91. The pivot pins 96 for the jaws are
mounted in lugs formed on the ring 85. A sleeve
9T mounted to slide up and down on the spindle
32 has threaded thereon 2 cap 98 which has slot
and pin connections 99 with the gripping jaws 94,
It will be seen that with this construction, up and
down movement of the-cap 98 on the spindle will
cause opening and closing movement of the jaws.

- A light coil spring 100 held under compression
between the cap 98 and the ring 95 serves to. hold
the jaws 94 in open position while the spindle is
lowered. A coil spring 104 is mounted on the
spindle 32 above the sleeve 97. A collar 102
mounted on the spindle above the spring 101 and
which may be attached to said spring is free to
slide up and down on the spindle. :

When the spindle 32 is lowered, the pad 92
seats on the neck of the bottle. Suction is then
applied "as hereinafter described to produce &
partial vacuum within the bottle, so that when
the spindle is raised, the bottle is lifted. The-

When a bottle

30

40

45

degree during the final upward movement of the
spindle depending on the diameter of the bottle

neck which determines the closed position of the

jaws. 'The gripping jaws 94, although not
always essential to the gauging operation, serve
the important function of holding the bottle
rigidly and preventing any side swing which
might interfere with accurate gauging.

Referring to Figs. 8 and 9, each suction valve
unit 36 includes a block (05 attached by bolts 186
to the vacuum distributing head 37. The vacuum
valve 39 therein is closed by a spring 40 and is
opened by means of & slide 107 mounted on the
lower face of the block (05 for movement radially
of the distributor head. The slide is actuated by
means of cams including s valve opening cam’

" {08 (Figs. 4 and 9) which projects into the path

of a cam roll {09 on the slide. A relief valve 110
mounted in the block 105 is also actuated by the
slide 107. The relief valve when lifted to its
open position (Fig, 9) provides communication
through a port 11 with the vacuum line above

. the valve 39 for venting the bottle and therebv

dissipating the vacuum, The cam (12 (Fig. 9)
for opening the relief valve (10 is so arranged-
that when the slide 107 is in its outermost posi-

“tion (Fig. 9) the relief valve is open and the suec-

tion valve 39 is closed. When the slide is moved
to 'an intermediate position the relief valve is
closed while the suction valve remains closed.
When the slide is moved to the limit of its inward
movement, the suction valve 39 is opened while
the relief valve remains closed,

When a gauging unit 30 during its travel is
brought to the dip section 8T% of the cam (Fig.
2) and lowered, the nozzle of said unit enters
the bottle at position 34s and the lifting spindle
normally seats on and seals the bottle, assum-
ing the bottle to be of the correct height. The
cam 108 (Fig. 4) now engages the cam roll (09
individual to the bottle under test and moves

.. the attached slide 107 inwardly, thereby open-

55
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65

70

75

ing the vacuum valve and applying suction to
the hottle. Immediately or very shortly after
the cam 108 has thus operated, a stationary cam
{44 engages the cam roll and moves it outwardly
to its intermediate position in which the suc-
tion valve 39 is closed while the relief valve
remains closed, thereby leaving the bottle sealed
with & partial vacuum therein. This permits the
bottle to be tested for leaks and other imperfec-
tions as hereinafter described.

If, when the gauging unit 30 is lowered by the
cam section 87*, the lifting spindle is arrested
either above or below the normal position, owing
to the bottle being either longer or shorter than
the speciﬂed length or if, for any other reason,
the spindle is not brought to its normal lowered
position, then the opening of the suction valve
by the cam 108 is prevented. The preventing
means includes a solenoid electromagnet S’ (Figs.
4 and 9) which operates to withdraw the cam
108 downward out of the path of the cam roll.
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" The cam 108 is attached to the upper end of a
frame {14 mounted for up and down sliding
movement on a frame I13. Coil compression
springs {15 normally hold the cam in its lifted
Position in the path of the cam rolls 109, When
the solenoid is energized, its armature 11§ is
moved upwardly and rocks a shaft {17 which is
Journaled in the frame (13 and connected to th
armature through a rock arm 116» (Fig. 4. A
second rock arm {17* on said shaft engages the
frame 11§ and draws it downward when the sole~

noid is energized and the shaft {17 is rocked,

The solenoid S’
overall height gauge (18 (Figs. 5, 10, 11). This
gauge includes a stationary standard {19 in
which is journalled g vertical shaft 120 formed
with right and left-hand screw threads on which
bushings {21 and 122 are threaded. A tubular
shaft 123 having ball bearings 124 is mounted
to oscillate about the axis of the shaft 120. Up-
per and lower contact blocks 125 and 126 jour-
nalled on the bushings 12i and {22 respectively
are movable up and down therewith for adjust-
ing said blocks toward and from each other.
Said blocks extend through a slot 6268 in the
tubular shaft i23 and provide a connection for
rotating the shaft. . Vertical adjustment of the
‘contact blocks is effected by rotating the screw

" shaft 120 as by means of worm gearing includ-
Ing a hand operated worm shaft 128 and worm
gear (28, ’

Each of the
tact block
118, passes
126 providing the bottle under test is the cor-
rect height and the lifting spindle is broperly
seated thereon. If the bottle is too tall, the block
131 will strike the upper contact block {25 and
if the bottle is too short, it will strike the. lower
“block 126. In either event the tubular shaft {23
is rotated against the tension of & light coil
spring 132 which returns said shaft after the
block 131 has passed the gauge, The rotation
of the shaft 123 operates 5 micro-switch 130 (Fig,
11) which comprises g finger in engagement with
a flat contact surface 1302 on the shaft 123. The
micro~switch, as hereinafter described, controls
a circuit for the solenoid S’ (Fig. 9). In order
to permit a backward rotary movement of the
shaft 123 in the event that the machine is run
backward manually for adjustment or other pur-
pose, the following construction is provided (Figs.
10, 11). Arms 123 are attached to the bushings
121 and 122 and extend radially outward there-
fromthroughaslot 123> intheshaft 123, Saidarms
are held by a coil tension spring 123¢ against g,
bearing surface 12349 on the standard {18, Thig
construction permits backward rotation of the
shaft 128 if the machine is run backward and
-causes the block 131 to strike g contact block
125 or 126. Sufficient backward rotation of the
shaft 123 is permitted to allow the block 131 to
bass the gauge, said-shaft being then returned
by the spring {23c. .

If the height gauge 118 is operated as above
described owing to the bottle under test not
being the correct height so that the miero-
switch 130 is operated, the solenoid S’ operates
in the manner above described and draws the
cam 108 out of the path of the corresponding
cam roll 109. The suction valve therefore re-
mains closed and as a result there is no suction
-applied within the bottle under test. After a

. cam roll 108 has passed the cam 108, the cor-
responding lifting spindle is raised a short dis-

lifting spindles 82 carries 8 con-
131 which, as it travels past the gauge

is under the . control of an

. been applied within the bottle,
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. thus lowered, the cam roll
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‘tance by a.cam section 874 (Fig. 2) which is at
& somewhat higher level than the section 871
and thereby lifts the bottle under test a short
distance above the conveyor 85 providing the cam
108 has operated normally so that suction has
If, however,
the solenoid has operated, owing. to the bottle
being of incorrect height or for other cause, so
that no suction is applied, then the bottle re-
mains on the conveyor and is carried thereby into
the discard. ) :
It sometimes happens that when the plunger
has been lowered onto a bottle at position 34
(Fiig. 2) and the corresponding suction valve has
been opened by the cam 108, the bottle may not
be vacuumized. This may be due to failure of
the pad 92 (Fig. 19) to make g perfect seal where
the finish of the bottle is defective or may be
due to some other irregularity or defect in the
bottle. The plunger in thig case also will fail
to lift the bottle which will then be ecarried into

When a botile successfully passes the test by
the height gauge and Is vacuumized so that the
plunger succeeds in lifting the bottle, a test is
applied for slow leakage. This test is dependent
upon the operation of the -stationary cam 144
(Fig. 4) to close the vacuum valve, sealing the
bottle with a partial vacuum therein as heretg-
fore described, 1If there is a slow leak due to
any cause such as a pin hole obening, an im-
perfect bottle lip or other defect, the vacuum
Is gradually dissipated, As a result the bottle
is released from the lifting spindle ang drops onto
the conveyor 85 by which it is carried into the
diseard.

If the bottle passes the above described tests
as to height, slow leakage, etc., the corresponding
vacuum valve 39 is again opened and suction ap-
plied and maintained while the bottle is carried
by the spindie conveyor to the opposite side of
the machine for a Turther test. The means for
thus opening the vacuum valve comprises a cam
143 (Pigs. 4 and 7) in the path of the cam rolls
109, If a bottle fails to pass the test so that it
remains on the conveyor 83, it actuates means for
rendering the cam 143 inoperative to open the
vacuum valve for the spindle from which the de-
fective bottle has been released. Such means
includes a solenoid 87, the electrical circuit of
an arm I35 (Figs. 2, 6 and
12) extending over the conveyor 83 into the path
of the bottles. This arm is carried on a tubular
rock shaft £36 mounted to oscillate about a post
131. A micro-switeh | 38, herein referred to as a
leaker switch, comprises.a movable contact finger
or operating element which engages g flat sur-
face 139 formed on the shaft 136. Rotation of the
shaft operates the micro-switeh- and thereby
closes a relay circuit (as hereinafter described)
controlling the solenoid S2 (Figs. 4 and 7). The
solenoid has operating connections with the cam
143 for lowering the latter when the solenoiq is
energized, said connections being of substantially
the same construction as those between the sole-
noid . S’ and cam 108 ag heretofore described.
When the solenoid is energized its armature 141s
is moved upward and operates through a rock arm.
181 and rock shaft 142 to lower the cam 143 out
of the path of the cam rolls 109. The cam being
remains in its outer
position as it passes the cam, so that the associ-
ated vacuum valve 39 remains closed. This pre-
vents dissipation of the vacuum from the system



- sion by the spindle,
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through the empty spindle from which the defec-
tive bottle has been disengaged.

If an empty gauging unit or spindle passes the
height gauge 118 it will cause the solenoid 8’ to

operate in the same manner as an underheight’

- The body gauge or “out-of-round” gauging - .

bottle so that the cam 188 is withdrawn from

_the path of the cam roll 109 which controls the
vacuum line for such empty spindle, and the valve
slide retains its outer_position with the suction
valve closed.  When the cam roll reaches the
cam 143 it would be operated thereby to open
‘the suction valve and thus open the vacuum sys-
tem to the atmosphere through the empty lifting
spindle, unless such cam operation were prevent-
ed. In this connection it will be noted that there

in a reverse direction preliminary to a succeeding
operation. '

mechanism 47 (Figs. 1, 5, 6, 7, 19, 20, 21) is car-
ried on & supporting frame 160 slidably mounted
in guides 161 for adjusting the gauge toward and
from the path of the bottles. A second frame 162

_ also slidably mounted in the guideways I8 car-
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is no bottle to operate the arm 136 for effecting -

an operation of the solenoid S2. In order to pre-

vent such opening of the vacuum system the fol-
lowing mechanism is provided. A micro-switch
145*, herein referred to as an empty head switch,
(Figs. 4 and 4A) is mounted on the cam 143 and
comprises an operating pin 145® projecting into
the path of the cam rolls 108. The micro-switch
" 1452 controls & circuit for the solenoid 8. When
a cam roll corresponding to the empty spindle
nears the cam (43 it engages the pin 1450 and
actuates the micro-switch, thereby establishing
a circuit for the solenoid S2. This causes the
solenoid to draw the cam: (43 downward out of
the path of the cam roll before the latter can be
operated by the cam.- Opening of the vacuum
valve is thus prevented. Operation of the micro-
switch 145% by a cam roll when its vacuum valve
is closed and the valve slide in its intermediate
position (assumed when a vacuumized bottle is
carried on the spindle) is prevented because the
switch element 145P does not project into the
path in which the cam roll then travels.
- YWhile a vacuumized bottle is held in suspen-
it is gauged for body dimen-
sions. Round bottles are gauged by the out~of-
round gauging mechanism 41 (see Pigs. 5 and 6).
The bottle is rotated while it traverses the gaug-
ing mechanism which, as fully described here-
inafter, includes twin gauging devices or units ar-
ranged one in advance of the other and each of
which operates during the rotation of the bottle
through 180°. This gauging mechanism is divid-
ed into two gauging devices in order to shorten
the time required for the individual gauging op-
erations when the distance petween the adjoining
spindles”is insufficient to allow a complete rota-
tion and gauging of each bottle by & single gaug-
ing -device.

The means for rotating the bottles includes
segmental racks 146 (Figs. 3, 4, 8) individual to
the spindles, each rack having a pivotal mount-
ing 148 on the upper end of the bar 3f. A cam
roll 147 on the segment runs in a cam track (49
(Fig. 3) formed on the under face of & station-
ary cam plate 150 while the bottle is traveling

along the gauge 41. The cam track is so shaped

that it rotates the segment 146 which runs in
mesh with gear teeth formed on the upper por-
tion of the spindle 32, thereby rotating the spindle
gnd the bottle suspended thereby. A swivel joint
{51 (Fig. 8) connects the tubular spindle with
the pipe 35 and thereby permits such rotation.
The cam roll 147°as it approaches the cam track
149 is guided along an arc-shaped track 149
which holds the rack and spindle against rota-
tion. A track 149 at the opposite end of the
spindle conveyor is arranged to guide the cam
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ries a guide bar 163 in position to engage the bot-
tles at the side opposite from the gauging mech-
anism, for supporting and guiding the bottles .
during the gauging operation. The slidable"
frames or members 160 and 162 are adjustable by
means of & rod 164 having right and left hand
screw-threaded engagement with said frames and
rotatable by means of a hand crank 166

‘The mechanism which is supported on the
frame 180 includes a base plate 185 and a pair
of posts 168 rising therefrom. Mounted on the
posts and adjustable up and down thereon is a
supporting frame 161. A clamping screw 168

“(Fig, 20) holds the frame in its adjusted posi-

tion. -A pair of L-shaped supporting bars 169
carried by the frame 1617 each includes an arm
{69 extending lengthwise of the frame (67 and -
slidably supported in guideways 170 in said frame.

. The bars 1689 are adjustable toward and from

30

the bottles by means of adjusting screws 171 hav-
ing screw-threaded engagement with the arms
189* and are held in adjusted position by a clamp-
ing block 172 (Figs. 20 and 21). The clamping

" block fits in an opening in the frame 167 and is
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_ tact rods.

clamped to the arms 169% by a clamping bolt 113.
Each of the supporting bars 168 carries a con-
tact bar 115 adapted to engage a bottle while
the latter is being tested. Each bar {15 is piv-
otally connected to the forward ends of a pair of
bell erank levers 176 mounted on pivot pins 117,
said pins having bearings in the bar 169 and a-
bar 118 spaced thereabove. A connecting rod
1719 parallel with the contact bar 175 is pivotally
connected to the opposite ends of the levers 176.
The contact bar {15 is moved forward and held
against the bottle which is under test by means
of g coil spring 180. :

Standards 181 rise from the base plate 165 and
are formed at their upper ends each with & table
182, Associated with each table is a pair of ver-
tical rock shafts 183 journalled with ball bear-
ings at their upper ends in the table and at their
lower ends in the base plate. A micro-switch 184
associated with the gauging mechanism includes
a pair of vertical contact rods (84* carried by
rock arms 185 on the shafts 183, said rods being
electrically insulated from said shafts. An arm

186 on the rod 179 extends between the rods

1845, the latter being spaced to permit a small
clearance between said arm and contact rods..
Attached to the upper ends of the rock shafts
183 are rock arms 187, Springs 188 hold the free
ends of the rock arms against 2 stop. block (88
and thereby determine the position of the con-
The block 189 is adjustable by means
of an adjusting screw 190 for adjustably varying
the distance between the rods. While a bottle
34 is traversing the gauge, it rolls along the bar
115 which ‘is held in contact therewith by the

‘spring 180. If the bottle is of the specified di-

ameter and perfectly round, the arm 186 will be
held out of contact .with the rods 1848, If the
bottle is of greater or less diameter than speci-
fied, the contact bar 115 will be moved.either
outwardly or inwardly and through the bell crank
levers 116 will move the arm {86 into contact

_yolls in a path by which the racks 146 are rocked 76 with one of the rods 1842 This sets up a cir«
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cuit controlling & solenold S (Pig. 4) which is

operated later under the control of the timing
mechanism as hereinafter described for causing
the defective -bottle to be discharged. Owing to
the rotation of the bottle as it traverses the out~-
of-round gauge, the latter is operated also by
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bottles having any defectsin the nature of a bulge. |

In the side of the bottle, a sunken wall, a mold
seam or similar defect or when the bottle is not
perfectly round. - o

Referring to Figs. 1 and 6, a continuously trav-
eling enless conveyor 191 below the path of the
suspended bottles and moving in the same di-

rection as the hottle carrying spindles, is in po--

sition to receive any bottle released from its
spindle after passing the out-of-round gauge 41.
A defective bottle is released to this conveyor on
the left hand side of the switch or deflector 43
and directed thereby onto the conveyor 44, the
latter being parallel with and traveling in the
same direction as the conveyor 19{. The defec-

tive bottle is deflected from the conveyor 44 by.

& deflector 192 onto the offware table 45.

Referring to Fig. 4, the electromagnet S? com-
prises an armature 194 connected to one arm of
a bell crank lever 195. When the electromag-
net is energized the armature is moved to the
left and rocks the bell crank, bringing the other
arm 186 thereof into the path of the cam rolls
189. A stationary cam 197 is arranged to move
each-cam roll 109 outward to its intermediate
position for closing the corresponding vacuum

“valve shortly before such roll comes within the
range of the arm 196. )

Referring to Fig. 1, 1t will be noted that the
bottles are held suspended by the lifting spindles
dles while passing the gauge 41 and just after
they have passed the gauge are lowered by means
of the dip section 81>, 'The cam (97 operates &
cam roll 108 when the latter redches the position
109= (Fig, 4), the associated gauging unit 30 be-
ing at this time in the position 30%, If the cir-
cuit for the solenoid S® has been set up by a
defective bottle passing through the gauge 417, the
solenoid is operated and moves the correspond-
ing cam roll 109 outward about the time the bot-
tle is lowered by the dip cam 815, thus closing
the vacuum valve and venting the hottle so that
it is released onto the convéyor {81 and dis-
charged onto the offware table 45. If the hottle
has passed- the test of the gauge 47 it is again
lifted by its spindle after passing the dip section
-81% and is thus carried over the deflector 43 and
is then lowered onto the conveyor 181 by the dip

section 87¢ of the cam track. :

A stationary cam 198 (Fig., 4) is positioned
and arranged fo move each cam roll 109" to its

" outermost position after the corresponding lift-
ing spindle has passed the deflector 43 and is ad-
vancing along the dip section 81¢ so that the
vacuum valve is closed and the bottle vented to
the atmosphere. This releases it from its lift-
ing spindle, leaving the bottle on the conveyor
181 while the spindle is lifted as it moves off the
dip section 87¢. The bottles'which have thus

passed all the tests are carried by the conveyor .

191 to a packing station or to packaging mech-
anism by which they are packed in cartons.
The timer 80 by which the operations of the
electrical control devices are timed and con-
trolled is illustrated in Figs. 8, 9, and 14 to 18,
and diagrammatically in Fig, 26. The timer in-
cludes a cylindrical casing 200 mounted on the
platform 54 concentric with the tubular timer
shaft 81 which extends upward therethrough. A
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- tively (4e, {Bs, (68,

.mounted therein is yieldingly

series of rotary contact carrying timer elements

or disks are keyed to the shaft 81 ang spaced -
by interposed spacing disks 202 of insulating ma-

‘terial. The timer disks are designated respec-

16>, 11* and 8. Cooperat-

ing with each timer disk is a stationary contact

carrying ring 203 or insulating material mounted

on the inner surface of the casing, ‘The num-

ber of contacts carried by both the stationary and .
rotary elements varies. ' Each said stationary
contact is mounted in a holder 204 (Fig. 16) at-
tached by screws 2085 to the ring. The contact 206
] held by a coil spring
in engagement with the cooperating rotary disk
and the contacts carried thereby. The rotary -
timer disk (4 (Figs. 14 and 26) carries two dia-
metrically oppésite contacts 207 ‘and 208 electri-
cally connected by a wire 209, The timer disk
18* carries a contact ring 210 of conducting ma-
terlal having diametrically opposite insulating
blocks 211 and 212 inset in its periphery. The
timer disk 162 carries diametrically opposite con--
tacts 213 and 214 connected by a conductor 285,
It also carries two intermediate pairs of contacts,
namely, electrically connected contacts 216 and
electrically connected contacts 218 and
219. The timer disk {6b and its contacts are a
duplicate of those shown in Fig. 16, the con-
tacts being numbered (Fig. 26) respectively 220,
221,222, 223, 224 and 225. The contact disk
175 carries six contacts uniformly spaced about
its periphery, designated respectively 226, 2271,
228, 229, 230 and 231. These contacts are elec-
trically connected in two groups of three con-
tacts each, the contacts 226, 228 and 230 being
connected by a conductor 232 and the other con-

tacts-connected by g conductor 233. The timer

disk 183 carries 'six contacts 234, 235, 236, 231,
238 and 239, all electrically connected together

by an annular conductor 240, »

A flat ware body gauge 250 (Pig. 25) is used for
gauging the bodies of bottles 251 or other ware
having flat sides, or panelware. Either the gauge
250 or the gauge 41 may be used alternatively,
depending on’ the shape of the articles ‘being
tested, the gauges being interchangeablg and the
same supporting base serving as a mounting for
either gauge. The construction of the gauge 250
is in the main identical with that of the gauge
4T heretofore described except that one. contact
bar 175 and the switch -mechanism operated.
thereby usually Ssufflice for gauging the flat ware
instead of two such contact bars and switch
mechanisms as used with round bottles, The bar
115 (Fig. 25) is formed with a contact boss or -
point 252 which contacts with-the flat side of the-
bottle -while the latter is passing through the
gauge. If.the bottle is not of the specified thick-
ness or presents any irregularities, the gauge op-
erates a micro-switch 253 (Figs. 25 and 26) iden-
tical in construction and operation to the switch
184 heretofore described. ) : ’

A flat ware timer 255 (Figs. 22, 23, 24, 26) is
used in connection with the gauge 258 and in ad- -
dition to the timer 80. The timer 255 controls
& circuit for the switch 253 and determines the

-length of time said switch ig operative while an

articles is passing through the gauge 250. It may
be desired, for example, in testing panelware, to
maintain a circuit for the switch 253 only while
the contact 252 is traversing a panel or other de-
fined surface portion of the bottle. By adjust.:
ing the timer .the presently  described gauging
may be confined to such: particular or defined
section of the article, = - ’



" Reférring to Figs. .
prises a-cylindrical casing 286 in which is jour-

22 t0'24, the timer 255.com- -

”

. wire 296, contact 292, relay coil R? and wire

nalled a contintously rotating shaft 257. .Keyed .

to the shaft are two

their - peripheries - arc-shaped- electrical ‘contact
259 and 260. Mounted for rota--
tive adjustment about the axis of-the shaft 287 -~

strips or shoes

are two sector shaped brush carriers 281 and 262..
262 carries contact brushes 283 and -

The sector.

264 bearing respectively on. the contact strips

258 and 260. ‘The sector 281 carries brushes 268
.and 266 engaging respectively the contacts 259

disks 258 having mounted on -

10

281, ‘The relay R3 remains -deenergized for &

short. time -after the relay R? is energized. A

¢ircuit for the relay R? is completed when the
- timer disk .17* has advanced to a point at which

the contact 221 engages a stationary contact

*-297. ‘This circuit may be traced from the main

281 through wire 288, contacts 294 and 228, con-

ductor 283, contacts 221, 291, wire 298, rélay R3,

contact 293, and wire 291. The relay R? being

_energized closes switch contacts 289 and 300,

and 260, Means for adjusting the contact hold-
ers 261-and 262 comprises an adjusting screw 261 -

threaded through a nut 268 connected by a pair’

justably varying the length of time-the switch

253, controlled by the timer, is effective during

the gauging operation. The. timer shaft 257 and
contacts carried thereby are rotated continu-
ously, by the main motor connected thereto

through a train of  gearing- including a worm -
‘25,

gear 211 keyed to the timer shaft and & worm

15
of links 268 to-said holders. The screw 267 s ro-- -
tated by & knob 210 for adjusting the segments- .
and the brushes carried thereby and thereby ad- -

20

thereby completing a circuit for the solenoid S

If flat ware is being tested with the gauge 250
in use, the flat ware timer 255 is connected in
the control circuit for the solenoid ‘S® and op-
erates in conjunction with the main timer mecha-

" nism. The timer 255 is connected in the circuit

by throwing a double pole switch 302 to the left

" as shown in Fig. 26. If now a bottle or flask

‘going through the gauge 250 trips the switch 253,
owing to & defect in the ware, a circuit is closed

‘through one “of the three relays R%, RS, RS,

. whichever may have been brought into the trip-
‘ping circuit by the timer disk 16% Assuming,

drive shaft 272. The timer shaft makes one com- -

plete rotation for each article or gauging unif
passing through the gauge 250. - o
The electrical control syst

The current may. be taken from

gram (Fig. 26).

, m will now be de-.
scribed, reference being had- to the-wiring dia-"

“for example, that the tripping of the switch 253 - '

makes & circuit for the relay RS, such circuit

* may be traced from the main 281 through a wire

the mains 215 of a commercial line supplying,. .

for example, a..60 cycle 110 volt current. A . -

switch 276 in the main line controls the supply.
of current to the primary 211 of a step-down
transformer.
connected by main wires 278 and 279 in the pri-

maiy circuit. The other control devices are con-.

.35
The solenoids S!, 8% and S3 are -

nected in circuit with the secondary 280 of the =

trahsformer.  These: controls include relays R,
R?, R3; R4, RS, RfandR%.. - . L

The operation of the solénoid S! is, as hereto-
fore described,. under the control of the micro-
switch 136 actuated by the height gauge. When

said switch is tripped it closes a circuif through:

the relay coil R!, which circuit may be traced
from the secondary of the transformer through
wire 281, switch 130, wire 282, relay coil and wire
283, back .to the transformer. "The relay being
thus energized operates contacts 284 ang 285.
Contact 285 closes a circuit through the solenoid
S1. Closing of the contact 284 establishes a hold-
ing circuit for the relay R! through the timer
disk 18s. This circuit- may be traced through
conductor 281 and timer contacts 286, 231, con-
ductor 240, contacts 234, 281, wire 288, contact
284, relay R! to main wire 283. This holding
circuit is maintained until the timer contacts

2371 and 234 pass the stationary contacts 286 and

281 and break the holding circuit so that the
electromagnet St is deenergized. -

The solenoid S? is under the control of ‘the
leaker switch 38 and the empty head switch
1455, If either of said switches is tripped in the
manner heretofore described, it makes a circuit.
through the relay R? by way of wires 289, 290
and 291. The relay being enérgized closes switch
contacts 292 and 293. The contact 292 com-
pletes a holding circuit for the relay R? through
the timer disk 112, the disk at this time being
in such position that.the contact 229 engages
a stationary contact 294 while the contact 231
engages a contact 295. This holding circuit may
be traced from main 281 through wire 289, con-
tacts 294, 229, conductor 233, contacts 231, 295,

40

303, switch 253, wires 304, 305, timer contacts

265, 259, 260, 263, switch 302, wire 321, contacts

328,219, 218, 328, wire 311, relay RS and wire
312 to main 283. The relay being energized
closes its contacts 313 and 314. 'This establishes
a holding circuit through the timer disk 152,

‘which circuit is retained until the solencid S8

is energized and operates to discharge the de-
fective bottle for-delivery to the offware con-
veyor. 'The holding circuit for the relay Ré may
be traced through wires 303, 315, timer contacts
316, 210, 317, wire 318, relay contact 313, relay

‘RS and wire 312, After the relay holding cir-

cuit has been established the timer disk (4% op-
erates at a predetermined time to make a cir-
cuit.for the relay R%. This circuit may be fol-
lowed through wires 303, 319, relay R7, wire 320,

timer contacts 321, 207, conductor 209, contacts

208, 322, wire 328, relay contact 314, and Wwire

~3§2." The relay R7 being thus energized. closes

50

contacts 324 and 325 and thereby completes a
circuit for the solenoid S3. The solenoid.operates
as heretofore described to effect a discharge of
the defective bottle.

*. For round ware gauging the flat ware timer

- 255 is cut out of circuit by throwing the switch
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302 to the right. When a defective bottle pass-
ing through the body gauge 47 operates to trip

_the switch 184, a circuit is made for one of the .

relays R4, RS, RS, independent of the timer 255.
For example, the circuit may again be traced
through the timer RS, such circuit being through
wire 303, switch 184, wire 326, switch 302, wire
321, timer contacts 328, 219, 218, 329, wire 311,

_ relay RS, wire 312. The relay R® being energized

operates as before to establish a holding circuit

_ which permits the timer disk 14* at a prede-
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termined time to energize the relay R” and effect
the operation of solenoid S3. The circuits for

the relays Rt and RS may be readily traced in

the same manner as the circuit for relay RS
when the timer disks 162 or 16® are in position
to establish such circuits. :

Modifications may be resorted to within the

spirit and scope of our invention..

We claim: )
1. Apparatus for gauging the height of bottles
or other articles, comprising a horizontally trav-




~.to seat on the articles and

-

. gauge for discarding said last

8

ed, article lifting devices,. :
sald lifting devices above the conveyor and caus-
ing them to travel with the conveyor, means for
lowering the lifting devices and" causing them

stationary gauge comprising

travel therewith, a
a contact element, .
cooperating contact blocks carried by said lift-
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eling conveyor on which the articles are support--
means for supporting

" prising & serles of article holding spindies, an

-endless:carrier for the spindles, means for driv-. -

Ing -said: carrier and. cgusing :the spindles to .

travel in a closed path, a stationary gauge com-

- prising a-contact bfar.'ﬁosi_tiol;éd ‘to contact with -

_the round:bodies of the traveling "articles; and:..

. means. for rotating said Spindles anq causing:the - :

- articles

ing devices at a height predetermined by the -

height of said articles, said traveling contact
blocks being arranged to
ment on the gauge when the corresponding ar-
ticles are of a specified height and arranged to
engage sald contact
the articles are of a ,
actuate the gauge, and means controlled by-the

2. Apparatus for testing round bottles or other
round articles, comprising s series of article
holders, an endless carrier to which said - holders

_element on the gauge when
different height and thereby

.10
clear the contact ele- . °

15

mentioned articles. =

v.cles £o rotate as they advance along said cons
facbbar. . ctone e TR T R
.~ 1. Apparatus for gauging round articles, com-
prising. & serles of article holding spindles, an
endjess ‘carrier for the spindles, means for driv-

‘travel in’ a closed path, gauging mechanism,
comprising: a plurality of contact bars. arranged
one-in advance -of: the other adjacent the path.of- -
travel of the articles under test, means for hold- o

- Ing sald bars in confact with the articles while
- the latter move along the bars, means for rotat-

20

aré connected, means for driving said" carrier, -

means for attaching the articles
& gauge comprising a contact i
engage the sides of the articles, means for rotat-
ing said holders and the articles carried thereby
and causing the latter to roll :
bar, and electro-responsive means actuated by

to said holders,

deviating from a specified diameter or shape,
3. Apparatus for testing round bottles or. other

round articles, comprising a series of article hold- -

ers, an endless carrier to which said holders are

bar positioned to --

26
along the contact ~

30

connected, means for driving said carrier, means

for attaching the articles to
comprising a contact bar
the sides of the articles, means for rotating said.
holders and the articles y
causing the latter to roll along the contact bar,
and electro-responsive means actuated by move-
ment of the bar to release the articles from their
holders. ’

4. Apparatus for testing round bottles or other -
round articles, comprising a series of article

holders, an endless carrier to which haid holders

are connected, means for driving said carrier,
.means for attaching the articleg

to said holders,

carried thereby and. -

said holders, a gauge -
positioned to engage

35

40

& gauge comprising & contact bar positioned to ’

engage the sides of the articles, means for rotat-
ing said'holders and the articles carried thereby
and causing the latter to roll along the contact
bar, electro-responsive means
ment of the bar to release the
holders, a conveyor positioned

articles from their
beneath the path

of the article holders beyond the gauge, a deflec-

tor positioned beyond the gauge, automatic
means . for releasing articles after they have
passed the deflector and delivering them to said:
conveyor, and electro-responsive means for caus-

- thereby vacuumizing

~.bar for opening said valve,

 'means comprising g vacuum

ing the ‘articles -and causing rolling contact -
thereof with said bars; and - electro-responsive
means actuated by said bars, and mechanism
controlled . by ‘said- electro-responsive means for -
segregating defective articles from those of-
specified size and shape. o R

8. Apparatus for gauging hollow articles, com- - _
prising a supporting spindle,

‘means. comprising a: vacuum'line leading. to the
article for ‘applying-suction within the ‘article and

be ‘held. by the spindle, a valve in the vacuum

line, a gauge comprising a contact bar, means for. .-

moving. the spindle with: the. article held ‘there-
by and causing the latter to move along the con- .
tact bar, and automatic means. actuated by said
) ] breaking ‘the vacuum
and releasing the article; - - - I,
9. Apparatus for-gauging hollow articles, com- -
prising a supporting spindle, means for engag-
Ing said ‘spindle with an article to be tested,
i ' line leading to the -
article for -applying suction

‘means for moving the spindle with the article

. held thereby, and causing the latter to move along .
_ the contact bar,  an- electro-responsive device

- 50
actuated by move--

bar when the latter is-
article; an-electromag-

actuated by.said contact
actuated by-a defective

net controlled by said electro-responsive-device, - -
:between the’ electro-

and operating connections

“.magnet and the- valve for .opening the latter. -

55

When the electromagnet is energized and there-

by venting the article and causing its release.

ing the release of defective articles before regch-- ..

ing the deflector and therebv‘segregating. th_em;

from the other articles,
5. Apparsatus for

gauging round articles, com.

80 _
. of valve casings mounted to

prising article. holding spindles, a contact bar: °

having a stationary mounting, a carrier for the
-means for driving the carrier and cays.’ )
articles held by the spindles to. move in
succession along said contact bar with the latter.

spindles,
ing the

in engagement with the round surface of the "'

ated by said bar, and mechanism controlled by

said electro-responsive means for segrega_ting -

defective articles from the others., . - =
6. Apparatus for gauging round articles, com-

article, means for rotating said spindles and -
thereby rotating the articles ag they move -along.
the contact bar, electro-responsive means. actu-:

65.

-dles and causing them
“- tion.appHed through
75

- from'said spindle, -

10 A machine for gauging bottles or other

articles, comprising .4 drive shaft, means for ro-

tating it, a vacuum

shaft, a: spindle carrier, spindles carried there- .

by, means for driving said carrier in-& closed . ' -
of sald shaft and in - -

path surrounding the -axis of sh
synchronism with the rotation of said valve-cas-
Ings, means” providing vacuum Jlines extending

from .the ‘vacuum. ¢hamber through said valve .

casings: and .to said spindles, . valves mounted -
within - said! casings and. providing means be-

tween: the -vacuum chamber and: spindles for . -
"opening’ and -clesing said vacuum lines, means® -

for engaging articles to.be tested with said spin-
to be held thereon by suc- -

1 the yacuum.lines, a gauge: -
“for gauging: salq articles, means for. actuating -

T R e o
EE PN

‘means for engag-

movements of said bar for determining articles: = ing said spindle with an article to-be tested,

the article and causing it to =~

‘ within ‘the article -

" “and thereby vacuumizing the article and causing - -

5 it to be held by the spindle, a valve in the vac-
uum . line, a. gauge comprising a contact: bar, -

chamber, an annular series. .-
rotate with said. -
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- said valves, and means controlled by the gaﬁge

for rendering the valve actuating means ineffec-
tive. R R D Lt
11. A machine for gauging: bottles or other .

: : o
ndles, vacuum valves mounted in said casings

. and controlling sald vacuum lines, means for at-
" taching bottles to the spindles and causing them

‘to be vacuumized by suction through sald vacu-

articles, comprising & drive shaft, means for r0- 5 um lines, & stationary gauge in the path of the

tating it, a vacoum chamber, an annular ‘geries
of valve.casings mounted. to rotate with sald -
shaft, 'a spindle carrier, spindles. carried ‘there-

by, means. for driving said carrier in. a closed
path surroundi

synchronism with the rotation of said valve cas-
ings, suction valves ‘mounted -in'.said casings, -
‘means providing vacuum- lines -extending from. - -

the vacuum chamber to said spindles, valves in-

_sald casings controlling said vacuum lines, means .15
for engaging articles to be tested with sald spin-.

dles and causing them to be held thereon by suc- -
tion applied through the vacuum lines, & gauge:

for gauging said articles, a cam, valve operating :.
devices carried ‘on .said valve casings: and ar- 29
ranged to be operated by said cam; and auto-""
matic means controlled by the gauge for render- -~

ing sald cam ineffective to operate said valve "
“operating devices. - T TR
12, A machine
articles,” comprising a drive shaft, means -for
rotating it, a vacuum chamber, an annular se-
rles of valve casings mounted to rotate with -
-sald shaft, a spindle. carrier, spindles -carried
thereby, means for- )
closed. path surrounding the axis of -sald ‘shatt
and in synchronism with the rotation of said

casings, means providing vacuum lines extend-

ing from the vacuum chamber to sald spindles,” 35

valves in said casings controlling said- vacuum
lines, means for engaging: articles to be tested
with said spindles and causing them to be held
thereon by suction applied through the vacuum

lines, a gauge for g_auglng sald articles, valve op- 40

erating. slides mounted on said valve ‘casings,
cam rolls carried thereby, a stationary cam in
the path of sald cam rolls and operable to move’ .
said slides in succession, an electromagnet, op-
erating connections between the magnet and’
the cam for withdrawing the latter to an inoper-.
ative ' position, and electro-responsive means -
actuated by said gauge for establishing an op~
erating circuit for the. clectromagnet. )
13. Apparatus for gauging bottles, comprising
g drive shaft, means for rotating it, an endless
carrier, driving connections between ‘the carrier
and shaft for _contimiously driving. said carrier
in a closed path; liffing spindles carried on sald -

carrier, a vacuum chamber, an annular series of 5

valve casings mounted to rotate with said shaft, -
“ means providing -vacuum

dles, vacuum valves mounted in said casings and

controlling said vacuum lines, means for attach- 60

ing bottles to the spindles and causing them to.

be vacuumized by suction through said: vacuum °

lines, a stationary gauge in the. path of the
“‘bottles carried by said spindles, and means actu-

ated by said gauge for controlling the '.opex_-ation 65

of said vacuum- valves. L
14. Apparatus for gauging bottles, comprising

a drive shaft, means for rotating it, an endless

carrier, driving connections between the carrier

and shaft for continuously driving said carrier 70

in a closed path, lifting spindles carried on said
carrier, & vacuum chamber, an annular series
of valve casings mounted to rotate with: sald
shaft, means providing vacuum lines extending.

from sald chamber through sald casings to said’ 75 causing the ‘article

ng the axis of sald shaft and in 10

for gauging bottles or dt:ll.él'-'i 25 ye

driving sald: carrler in a 30

valve casings, suction valves mounted in said . -

- cles, comprising )
_ lifting device positioned above. sald - support,
. automatic :
50 downward into contact with an article positioned

lines extending from.
said chamber through said casings to said spin- -

- fied height.

~ hottles carried by sald spindles, valve slides

mounted on sald casings, a stationary cam oper-

" able to move said slides in succession, an electro-

magnet, means actuated by said gauge to ener-

gize the electromagnet, and means actuated by .

‘the electromagnet to control sald operation of
‘the_valve slides, R :
‘15, Bottle gauging apparatus, comprising a

carrier, ‘bottle holding spindles thereon, means
for driving the carrier, a stationary gauge &r-
ranged to gauge sald bottles in succession as they

__travel with the carrler, means for releasing the

bottles from said spindles, an electromagnet,
means operated thereby to render said releasing
means - inoperative, electro-responsive means
detuated by the gauge, a relay controlled by said

_ electro-responsive means, a timer driven in syn-

“chronism with sald carrier and controlling & cir-
.cult for sald relay, and means actuated by the -
relay for controlling the operation of the elec-

"- tromagnet.

- 16 Apparatus for gauging the height of arti-
cles, comprising a support, a lifting device posi-
tioned above the support and movable up and
down relative to sald support, said lifting de-
vice belng adapted when lowered to engage the
upper end of an article standing on said support
and to be arrested thereby, holding means for
effecting a holding engagement between the lift-
ing device and the article after the lifting -de~
vice has been arrested by the article, when the
latter is of a specified helght and causing the '

“article to be lifted with the lifting device, and

automatic means brought into ‘activity after the
lifting device has been lowered and while in
said arrested position, to prevent sald- operation

- of the holding means when the lifting device has

been arrested in & position above or below that

45 determined by an article of a specified height.

" 17. Apparatus for gauging the height of arti~

a support for the articles, a
means for moving said lifting device

-on sald support and thereby arresting sald de-
vice at & position determined by the height of

the said article and thereafter lifting said device,
" automatic” holding means ‘brought. into opera-
5 tion while the 1ifting- device is in said arrested

position for effecting a holding engagement be- -
tween the lifting device and the article and for
causing the latter to be lfted with said lifting
device, and automatic mechanism to render sald-
holding mesans ineffective when the position at
which the lifting device is arrested is above or
below that determined by an article of a speci-

" 18. Apparatus for gauging the height of arti-
cles; comprising & support, a lifting device posi-
‘tioned above the support and movable up and
down relative to sald support, said lifting device
being adapted when lowered to engage the up-
per end of an article standing on said support
and to be arrested thereby, suction holding
means for effecting & holding engagement be-
tween the lfting device and the article after
the lifting device has been arrested by the arti-
‘cle, when the latter is of a specified helght and
to be lifted with the lifting.
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device, and automatic
and while in said arrested
said operation of the holding means when the
lifting device has been arre:

8 specified height.

19. Apparatus for gauging the height of arti- '

10
support, said lfting device '

cles, comprising a support, a lifting device po-
sitioned above the. support and movable up and
down relative to said
being adapted when lowered to engage the upper

arrested in a position'
above or below that determined by an article of -

. 2,363,001 ..
means brought into -
activity after the lifting device has been lowered

red - - specified length.
position, to prevent -

- articles, automatic

end of an article standing on said support and - -

to be arrested thereby, suction holding means:
for effecting a holding engagement between the

lifting device and the article after the lifting

Iatter is of a specified height and causing the
article to be lifted with the lifting device, and
electroresponsive means controlling said suction
mmeans and operable automatically while said lift-

ing device is in sald arrested position to prevent

operation of the suction means if said Hfting de-
vice is either above or below a predetermined
height when in said arrested position. - _

20. Apparatus for gauging a hollow . article,

comprising a support for the article, & plunger,’
means for moving the plunger toward and from

said support for engaging the article while the
latter is on said support, and causing the plunger
to be arrested at a posttion -determined by the

length of the article, means brought into activity

.device has been arrested by the article, when the

20

" or other articles,

for said lifting devices
. :'_vfi:trlcl)r. means for causing said carrier to travel

_articles carried.on the

"arrested and while
15

normal " position .determined. by an article of
- 23. A gauging apparatus ‘comprising a horizon-
tal_ly,_travelin‘g,'conveyoi-.v litting devices, a carrfer
spaced above ‘said.con-
the conveyor; means for lowering said lift-
ing devices into: contact with the upper ends of
: conveyor and causing the
litting devices to be arrested by the articles in
lowered positions determined by the height of the
) means brought into activity
atime interval after the lifting devices have been
_ In said lowered positions, for
causing them to grip the articles when the latter
are of a specified height, ang automatic means to
prevent operation of the gripping means “When

:8aid devices. are held by the articles, either above

or below a position determined by an article of

speciflied height, © - - S
24, Apparatus for testing the length of bottles

comprising a horizontally trav-

elinig: belt conveyor providing a bottom support

~ on which the articles are supported in upright

25

‘position, a stationary gauging mechanism, a de--

Vice spaced above the articles, means for moving

-sald device downward and causing it: to seat on

- sald-articles and be held thereby at a height de-

30

termined by the length of the articles and to
travel at said height with the articleg past sald

-gauging mechanism, said device being -arranged

.o clear the gauging mechanism when held at g

a time interval after the plunger is arrested, for
applying suction through the plunger and there- 3

by attaching the article thereto when the article
is of a specified length and automatic mesans

‘normal ‘height by an article of ‘specified length

and operable to actuate ‘said. gauging mechanism
when held at a different height, and means con-

. ‘trolled by said gauging mechanism to segregate

brought into operation during said time inter-. -

val for rendering said suction means ineffective

when the length of the article is greater or less i

than said specified length. .
21, Apparatus for gauging a hollow article,
comprising a support for the article, a plunger,

“ ticles of a different length: -

from the articles of sald specified length, the ar~

25. Gauging apparatus for gauging flat articles,
combprising a traveling carrier, means for con-
necting the articles to the carrier to travel there-.

- with and for holding the articles in predetermined

means for moving the plunger toward and from . .

said support for engaging the article while the
latter is on sald support, and causing the plunger
to be arrested at a position determined by the
length of the article, means brought into activity

45

positions: relative to -the carrier, a contact ele-.
ment positioned at the path of travel of the ar-
ticles and arranged to contact a flat surface of

-. each article as the latter moves therealong, said
-.contact elément. being mounted for movement.

a time interval after the plunger is arrested, for .

applying suction through the plunger and there- -

by attaching the article thereto when the article

is of a specified length, and electroresponsive -

means automatically brought into activity dur-

50

transversely of said path, means for holding said

"contact with a yielding pressure against sald sur-

face whereby movement of the contact element
is caused by Irregularities in said surface, elec-

_ tro-responsive means operable while & predeter-

Ing said time interval and controlled by said ar-

rested position of the plunger for rendering said

suction means ineffective when the plunger is -
arrested before it has reached or after it has

passed a normal position determined by an article
of said snecified length, - .

55

mined portion of each said flat surface is in con-

_ tact with said -element, said electro-responsive

means including a switch arranged to ‘be ‘oper-

_ ated by said movement of the contact element, &

22, Article gauging -apparatus comprising & -

traveling supvort for articles to be tested, a lift-

Ing device positioned above said sunport, means
for causing the lifting device to travel with said

timer - comprising “electrical contact devices ' in

Eircuit with said electro-responsive méans, mech-.

anism for rotating the timer in synchronism with’

the traveling movements of said carrier and caus-

. ing it to make and break a circuit through said.
- electro-responsive means when the traveling car-.

support, means for lowering said Ufting device -
into engazement with the upper end of an arti- - -

cle uoon satd support and causing it to be arrested’

65

by -the article at a heizht determined by the

length of the article and thereafter lifting said

device, means brought. into operation automat-
leally a time interval after the lifting device is.
arrested, to effect a holding engagement between .

the lifting device and the article, so that the lat-
ter is lifted by said lifting device when the article

prevent said holding engagement when the hold-

ing device is held by the article above or below e 75 -

. vices and thereby adjusting sald
- dering the gauging apparatus operable along ad-

70

is of & specified length, and automatic means to

‘under test.

_ticles,

rier and the article under. test reach predeter-
mined -points during the. travel of the article

. 'along. the. said contact element, and adjusting

mechanism for. adjusting said timer contact de- _
points: for ren-
Justably variable surface portions of the articles
26. Apparatus for gaugiﬁg' -théhel_éﬁt of ar- -
comprising a horizontally traveling.con-
veyor forming a support for articles to be tested,
8 series of lifting spindles, an endless carrier on.

which said spindles are mounted, means for driv-
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ing said carrier and conveyor in the same direc-
~tion and at the same speed and causing the lift-
ing spindles to travel in a horizontal path above
and parallel with said conveyor, means for lower-
ing each spindle at a predetermined point during
its said travel and causing it to seat on a said
article and travel therewith, with the spindle sup-
ported at a height corresponding to and deter-
mined by the length of the article, holding means
individual to the spindles and operable auto-
matically to effect holding engagement between

[

10

a said article and the spindle seated thereon, -

and automatic control means to render said hold-
ing means inoperative when the length of an
article is either greater or lesser than a specified
length, said control means comprising a contact
device having a stationary mounting, and co-
operating contact means carried with the spindle
at a height determined by the length of the ar-
ticle on which the spindle is mounted.

27. Apparatus for gauging the height of ar-
ticles, comprising a horizontally traveling con-

veyor forming a support for articles to be tested, -
a series of lifting spindles, an endless carrier on °

which said spindles are mounted, means for driv-
ing said carrier and conveyor in the same direc-
tion and at the same speed and causing the lift-
- ing spindles to travel in a horizontal path above
and parallel with said conveyor, means for lower-
ing each spindle at a predetermined point during
its said travel and causing it to seat on a said
article and travel therewith, with the spindle sup-
ported at a height corresponding to and deter-

mined by the length of the article, suction means

for effecting a holding engagement between the
article and the spindle a time interval after the
latter is seated on the article, and. electro-re-
sponsive means automatically brought into activ-
ity during said time interval for rendering said
suction means inoperative when an article holds
a lifting device-above or below the normal posi-
tion determined by an article of specified length.

28. Apparatus for gauging the height of bot-
tles or similar articles, comprising a traveling
conveyor on which the articles are supported,
lifting spindles, an endless carrier on which the
spindles are mounted, means for driving the car-
rier in the same direction at the same speed as
said conveyor and causing the spindles to travel
in a path above and parallel with said conveyor,
means for lowering the spindles into engagement
with the articles, automatic means for causing
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being lifted with the spindles when either above
or below a specified height, said preventing means
including contact devices connected to travel
with the spindles at a height determined by the
height of the said articles, and a cooperating con-
tact positioned to pass between the said travel-
ing contact devices when the latter are at a pre-
determined height, and to be engaged by one of
said traveling contact devices when the latter
are above or below said height.

29. Apparatus for testing bottles or like ar-
ticles, comprising a horizontally traveling con-
veyor on which the articles are supported, a
horizontally traveling spindle above the conveyor,
means for causing the spindle and conveyor to
travel in the same direction and at the same
speed, means for lowering the spindle while trav-
eling with the conveyor and causing it to seat
on a said article, means for vacuumizing the
article and causing a sealing engagement there-
of with the spindle, and electro-responsive means
for rendering the vacuumizing means ineffective
when the spindle in its lowered position is above
or below the specified level determined by the
specified height for the article under test, said
electro-responsive means including a contact de-
vice connected to the spindle fo travel therewith
at a height determined by the height of the

‘spindle while the latter is traveling in its lowered

position, and cooperating contact means in a po-
sition in which it is out of the path of said
traveling contact device when the spindle is trav-
eling at said specified level, and in the path of
said traveling contact device when the spindle
is above or below said level.

30. Bottle gauging apparatus comprising a se-
ries of bottle carrying devices, holding means for
securing the bottles to and suspending them from
said carrying devices, a gauge, means for causing
the bottles to be tested in succession by said
gauge, the latter comprising a contact element
movable to a position determined by the contour
of the bottle under test, a switch operable by said
contact element, a timer, means for driving the
timer in synchronism with the movements of the
said carrying devices, a relay including a coil
in circuit with said switch and a contact actuated
thereby to establish a holding circuit through
the timer, an electromagnet, means operable
thereby to render said bottle holding and sus-
pending means ineffective, and a circuit for the

- electromagnet including a contact actuated by

the spindles to grip the articles at a time inter- .

val after the spindles are lowered when the ar-
ticles are of a specified height, means for lifting
. said spindles and the articles carried thereby,

automatic means brought into activity during
said time interval for preventing articles from

said relay, said circuit being established by and

- extending through said timer when the latter

reaches a predetermined position.
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