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57 ABSTRACT 
Testing apparatus adapted to detect glass containers 

having lowered strength due to the presence of blem 
ishes, cracks, irregular thickness or foreign matters in 
the side wall of the glass containers or due to long ser 
vice time. The testing apparatus comprises a container 
rotating roller having a rotating shaft parallel with the 
axial line of a glass container to be tested, a movable 
pusher shoe provided at a right angle to the axial line 
of the container that pushes by a power cylinder or a 
spring, said roller and said pusher shoe forming a path 
for the container, said container being rotated more 
than 180 by the friction between the roller and the 
pusher shoe and giving load to the whole circumfer 
ence of the side wall of the container, a star wheel 
which rotates coaxially or eccentrically with the roller 
shaft synchronously with the rolling speed of the con 
tainer at the time when the container is rotated be 
tween the pusher shoe and the roller, container receiv 
ing pockets arranged at equal intervals around the cir 
cumference of the star wheel, and brushes provided 
between the adjacent receiving pockets for protecting 
the glass containers adjacent to the container being 
tested from injury by broken pieces of the glass con 
tainer when it is broken and for removing the broken 
pieces attached to the pusher shoe. 

2 Claims, 4 Drawing Figures 
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3,885,421 
GLASS CONTAENER TESTING APPARATUS 

The present invention relates to a testing apparatus, 
and more particularly relates to a testing apparatus 
adapted for testing the strength of the side wall of glass 
containers. 
Recently, the production and sales of glass containers 

has been increasing thanks to progresses and improve 
ments of glass container producing machines or bot 
tling machines, and along with these trends, improved 
accuracy and capacity of the glass container testing ap 
paratus have been increasingly demanded for. 
The strength of glass containers is lowered by the 

presence of blemishes, irregular thickness, foreign mat 
ters, unsatisfactory heat treatment and changes due to 
long service time. These defects are causes for break 
ages when the glass containers are given impact. 
As for a method for detecting glass containers having 

such defects, there has been conventionally known a 
testing method in which the glass container is rotated 
180 while being given loads from two opposing sides 
to produce stress all around the whole circumference 
of the side wall, thereby breaking glass containers hav 
ing strength below the standard strength. The test 
based on the above principle is called a "simulate im 
pact test.' One example of the test apparatus for such 
tests is disclosed in U.S Pat. No. 3,618,370, according 
to which the glass containers to be tested are put one 
by one on a testing table and taken out one by one after 
the completion of the test. 

In order to test glass containers moving on a con 
veyer line in the glass container manufacturing shops or 
in bottling shops, a continuous and high-speed testing 
capacity is required. The average production capacity 
of glass container producing machines is 60 to 150 bot 
tles per minute, and a more modern machine can pro 
duce more than 200 bottles per minute. The capacity 
of high-speed bottling machines is 1200 bottles per 
minute. 
As for the simulate impact test apparatus for continu 

ous testing of various containers running on the con 
veyer line in glass container producing shops, one ex 
ample is disclosed in Japanese Patent Laid-open No. 
Sho 47-16184 and corresponding U.S. Patent applica 
tion Ser. No. 108,786. 
The conventional simulate impact test apparatus as 

disclosed in the Japanese Patent Laid-open No. Sho 
47-16184 is a mechanism based on the combination of 
container rotating rollers and shoes, arranged on a con 
veyer line to test containers moving on the conveyer 
one by one. - 
However, the conventional test apparatus has the fol 

lowing defects: 
1. As the glass container is fed into the testing section 

between the container rotating roller and the shoe by 
the friction with the rotating roller and the shoe, if 
water for example, is present on the outer side of the 
wall, the friction coefficient is lowered so that the con 
tainer is not supplied to the test section and the con 
tainer rotates idly only. This defect causes a serious 
problem in the bottling shops where the glass contain 
ers have many chances of being wet. 

2. In the case where the glass container is broken dur 
ing the test, pieces of broken glass are dispersed all 
around. This means that there is a danger that the bro 
ken pieces will fly against glass containers adjacent the 
broken container and injure them. On the other hand, 
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the broken pieces attach to the shoe and give adverse 
effects on glass containers to be subsequently tested. 

3. As mentioned in the above (l), as the glass con 
tainers are supplied to the test section by the friction, 
it is not always assured that the containers are supplied 
to the test section one by one and there is the possibility 
that more than two containers will be supplied at the 
same time. This means that if two containers are sup 
plied at the same time, the load given to the container 
is only a half of the normal load because the total push 
ing force is constant, and thus the test becomes inaccu 
rate. 

4. As the test section is provided on the conveyer 
line, when a glass container having strength below the 
standard strength is broken, the broken pieces remain 
on the conveyer, and it is necessary to remove the bro 
ken pieces from the conveyer. This hinders continuous 
testing. 
Therefore, the object of the present invention is to 

provide a test apparatus which has overcome the above 
defects and can test automatically and at a high speed 
the strength of the side wall of various glass containers 
moving on conveyers in glass container manufacturing 
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shops and bottling shops. 
According to the present invention, a star wheel is 

rotated coaxially or eccentrically with the rotating rol 
ler shaft, which star wheel is provided on its circumfer 
ence with container receiving pockets spaced equally 
to each other so as to avoid interference between the 
containers and is provided with brushes between the 
pockets, thereby the containers are fed forcefully to the 
test section. 

In the present inventive apparatus, even a glass con 
tainer with a lowered frictional coefficient due to depo 
sition of substances such as water can be supplied with 
out error into the test section between the container ro 
tating roller and the pusher shoe, and it is assured that 
more than two containers are not supplied into the test 
section at the same time. 
On the other hand, the provision of the brushes elimi 

nates the possibility that the broken pieces of the con 
tainers having strength below the standard strength in 
jure the adjacent containers, and removes the broken 
pieces attached to the pusher shoe so as to avoid the 
adverse effects on the subsequent containers by the 
broken pieces attached to the pusher shoe. 
The rotation of the container rotating roller and the 

star wheel may be determined by supposing the con 
tainer rotating roller as a sun gear, the container to be 
tested as a planet gear, the pusher shoe as a fixed inter 
nal gear, and the star wheel as an arm in a planetary 
gear. 
At the bottom of each of the pockets provided on the 

star wheel, a bottom plate is provided in a circumferen 
tial direction of the star wheel so as to support the con 
tainers. The bottom plate is fixed by a pin on its one 
end, and locked by a latch on the other end. By disen 
gaging the latch, the bottom plate turns around the 
pinned end. The distance between the outer circumfer 
ential surface of the container rotating roller and the 
side of the pusher shoe is set shorter by several millime 
ters than the outer diameter of the side wall of the glass 
container to be tested so that when the container to be 
tested is fed between the rotating roller and the pusher 
shoe, the pusher shoe is pushed backward the several 
millimeters from its initial position. If at this time the 
container is broken, the pusher shoe returns to its ini 
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tial position. When the pusher shoe is pushed backward 
by the container, the latch is not disengaged, and only 
when the pusher shoe is at its initial position and the 
container to be tested is in the test section, or the 
pocket of the star wheel is positioned in the test sec 
tion, with the latch disengage to rotate the bottom plate 
around its pinned end so that the container (already 
broken into pieces at this stage) drops below the star 
wheel and the broken pieces are completely dis 
charged. The one-end freed bottom plate is reset to its 
original position by a cam positioned at the opposite 
side of the pusher shoe when the star wheel is rotated. 
By the above construction, the present inventive ap 

paratus can test continuously the glass containers mov 
ing on the conveyer line at a rate of 300 bottles per 
minute. This represents satisfactory testing capacity to 
meet with the production capacity of a modern glass 
container producing machine. 
When the present inventive apparatus is to be 

adopted in a bottling shop, the desired object can be 
attained by arranging a plurality of the present inven 
tive apparatuses in parallel in accordance with the ca 
pacity of the bottling machine. For example, if the ca 
pacity of the bottling machine is 1,200 bottles per min 
ute, four test apparatuses of the present invention are 
arranged in parallel. 
The present invention will be described in more de 

tails referring to the attached drawings. 
FIG. 1 is a general plane view showing the present in 

ventive apparatus. 
FIG. 2 is a slanted view showing parts of the appara 

tus shown in FIG. 1. 
FIG. 3 is a plane view showing mainly the bottom 

plate and the mechanism for dismounting it. 
FIG. 4 is a detailed view of the bottom plate. 
In the figures, the containers 2 are transferred in one 

line on the conveyer line 1 in the direction shown by an 
arrow in FIG. i. The space between the adjacent con 
tainers is maintained constant by the timing screw 3 
provided in parallel to the conveyer line 1, and the con 
tainers are introduced to the testing section by the in 
troducing star wheel 4. A discharge star wheel 5 is pro 
vided for returning the tested containers again to the 
conveyer line 1. Guide rails 6 and 7 are arranged along 
parts of the outer circumferences of the star wheels 4 
and 5. 
There is a motor 49, a reduction gear 50 driven by a 

V-belt 51, and a roller 11 for rotating the containers at 
tached on the shaft of the reduction gear 50. The re 
duction gear 50 is further provided with a chain 
sprocket 52 and rotates an intermediate shaft 54 by 
means of the chain 53. The driving force transmitted to 
the intermediate shaft 54 drives a star wheel 8 by 
means of a chain 55 and at the same time drives the star 
wheels 4 and 5 and the timing screw 3 by means of 
chains (not shown). 
The star wheel 8 is eccentric to the roller shaft 9 and 

rotates around the shaft 10. It is not always necessary 
to arrange the star wheel 8 eccentric to the roller shaft 
9, and as mentioned hereinafter, the star wheel 8 is ar 
ranged this way in order to make space for providing 
a brush 15 for removing the broken glass pieces. The 
rotation rate N of the star wheel 8 is slightly slower than 
the speed determined by Dr/(Di + Dr) Nr, in which 
Nr is the rotation number of the roller 1, Dr is the 
outer diameter of the roller 11, and Di/2 is the radius 
of the recession of the pusher shoe 12. 
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4. 
Around the circumference of the star wheel 8, con 

tainer receiving pockets 13 are provided in equal 
space, and the brush 14 for removing the broken glass 
pieces attached to the pusher shoe 12 is provided be 
tween the pockets, and the brush 15 for removing the 
broken glass pieces attached to the roller i 1 is pro 
vided. The guide rails 16 and 17 are provided around 
the circumference of the star wheel 8 to prevent flying 
out of the containers by centrifugal force. 
On the introducing and discharging star wheels 4 and 

5 respectively, there are provided also pockets 18 and 
19 at the same circumferential pitches as the pocket 13 
on the star wheel 8, and they are driven by a chain So 
as to engage with each other in the same manner as 
gears. 
Around the circumference of the roller 11 and on the 

outer side of the pusher shoe 12, there is attached an 
elastic member (mainly of urethane rubber) so as to 
protect the glass containers from partial high pressure 
and to increase the friction coefficient with the con 
tainers to facilitate the biting of the containers so that 
the containers can be rotated more than 180. 
The pusher shoe 12 is provided with the arc-like re 

cession 20 of Di/2 radius around the rotating center 9 
of the roller 1, and the containers to be tested are 
pressed between the recession 20 and the roller 1 . The 
pusher shoe 12 is rotatable around the shaft 22 pro 
vided at the top end of the bracket 21, and when the 
elastic member on the surface of the recession 20 on 
one side is worn or damaged, the pusher shoe 12 is ro 
tated in a reverse direction so that the elastic member 
on the recession 20' on the opposite side may be used. 
On both sides of the bracket 21, the guide rails 23 are 

welded, and the bracket is restricted in its vertical and 
horizontal movements by the guides 24. On the oppo 
site side of the bracket 21, an air cylinder 25 is fixed by 
a bolt to the frame 26, and the cylinder piston is sub 
jected to the air pressure regulated by the regulator 
valve 27 and is extended to its full length. At this time, 
the recession 20 of the pusher shoe 12 is positioned at 
28, and when the glass containers come to this point, 
the rod 25' shortens several millimeters to give pres 
sure to the container. 
A magnet valve 29 is not normally actuated and is ac 

tuated only when the piston rod 25' is retreated to ro 
tate the pusher shoe in the reverse direction. A filter 30 
for cleaning the pressed air supply, and an oiler 3i for 
supplying lubricating oil to the magnet valve 29 and the 
air cylinder 25 are provided. 

In FIGS. 3 and 4, the glass containers to be tested are 
supported by the brackets 32 provided at the lower 
portion of the star wheel 8 for each of the receiving 
pockets. The latch 34 is provided on one side to sup 
port the bottom plate 33, and the boss is provided on 
the other side to pin the bottom plate 33. The latch 34 
is fixed by the pin 35 to the bracket 32, and by pushing 
the top end 34’ of the latch 34, the bottom plate 33 is 
turned around the pin 35 and is disengaged. The latch 
34 which is pushed and rotated returns to its original 
position by a spring (not shown). A spring 36 is pro 
vided at the pin 56 at the turning center of the bottom 
plate 33 to push down the bottom plate, when the latch 
34 at one end of the bottom plate is disengaged so that 
the plate is easily turned around the pin 56 at the other 
end. 
Below the bracket 21, there is provided a mechanism 

for dropping the bottom plate. Thus, links 39 and 40 



3,885,421 
S 

are fixed by pins 38 to the bracket 37 bolted to the 
frame 26, and a cam plate 42 is provided by pins 41 at 
the top ends of the both links to form a parallel link. A 
pusher plate 43 bolted to the lower side of the bracket 
21 and a stopper 44 on the link 40 contact each other, 
and when the glass container to be tested is being 
pressed between the roller 11 and the pusher shoe 12, 
the top end 34’ of the latch 34 and the camplate 42 are 
adjusted so as to have a slight space therebetween as 
shown in FIG. 3. When the glass container to be tested 
is broken, or when no container is present in the 
pocket, the piston rod 25' extends to its full length, the 
pusher shoe 12 moves to the position 28, the pusher 
plate 43 pushes the stopper 44, and the movement of 
the pusher plate 43 is amplified by (a + b)/a times and 
transmitted to the cam plate 42, so that the top end 34' 
of the latch 34 is pushed to drop the bottom plate. The 
dropped bottom plate 33' is reset to the original posi 
tion by a cam (not shown) fixed to the frame when the 
star wheel 8 is rotated. In order to avoid failures of the 
bottom plate dropping mechanism due to the disorder 
of the links 39 and 40, and in order to maintain the 
pusher plate 43 in contact with the stopper 44, a hook 
45 is provided at the top end of the cam plate 42 to pull 
them by means of a spring 46. The force of the spring 
is adjusted by an adjusting screw 47. The broken pieces 
of the glass container are dropped through a notch 48 
in the frame (FIG. I.). 
What is claimed is: 
1. A glass container testing apparatus comprising: 
a rotating star wheel having receiver pockets equally 
spaced around the circumference thereof for re 
ceiving and directing individual containers through 
the apparatus; 

a movable pusher shoe movable toward and away 
from the circumference of said star wheel for im 
parting a test force against a container in one of 
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6 
said receiver pockets; 

pusher means connected to said pusher shoe for pro 
viding the force necessary to operate said pusher 
shoe; 

a container-rolling roller having a rotational axis par 
allel to the longitudinal axis of the container to be 
tested located at a distance below said star wheel 
and positioned so that said rolling roller abuts the 
container to be tested in the receiver pocket of said 
star wheel at a point opposite said pusher shoe so 
that the container will rotate at least 180 due to 
the friction exerted against the container between 
the pusher shoe and the rolling roller; and 

brushes between the adjacent receiver pockets of 
said star wheel for protecting the glass containers 
adjacent to the container being tested from injury 
by broken pieces of glass when a container is bro 
ken between said pusher shoe and said rolling rol 
ler and for removing broken pieces of glass at 
tached to said pusher shoe. 

2. An apparatus as claimed in claim 1 further com 
prising: 
a pin-hinged bottom plate in each of said receiver 
pockets for supporting the bottom of each con 
tainer to be tested; 

latch means for locking the free end of said pin 
hinged bottom plate into position for holding a 
container within said receiver pocket; and 

pusher cam means engagable with said latch means 
for disengaging said latch means in response to the 
movement of said pusher shoe toward said rolling 
roller whenever the container to be tested between 
the pusher shoe and the rolling roller is broken, 
whereby said bottom plate is released and the bro 
ken container is discharged from said receiver 
pocket. 
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