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UNITED STATES PATENT OFFICE 
2,618,963 

TUBE BESTING MACHINE 

Robert E. Wagenhals, Canton, Ohio, assignor to 
The Timken Roller Bearing Company, Canton, 
Ohio, a corporation of Ohio 
Application April 4, 1949, Serial No. 85,341 

(C. 73-37) 2 Claims. 
1. 

This invention relates to machines for testing 
the strength of tubes, particularly shipping tubes 
made of Wound paper and having a slip cap ad 
hesively secured to one end thereof. This in 
vention comprises a supporting frame, a nozzle 
adapted to be positioned in a shipping tube hav 
ing one open end and one capped end, means 
for controlling the fow of air through said nozzle, 
and means for holding said tube against length 
Wise movement. 
The object of this invention is to help establish 

a quality standard for shipping tubes by testing 
the strength of the tube, the cap strength, and the 
strength of the joint between the cap and the 
tube. 
Another object of this invention is to provide 

a test for the impact load capacity of the capped 
end of a tube by directing a blast of air against 
Said capped end. 
Another object of this invention is to apply a 

load, by means of air pressure inside the tube, 
which will be comparable to the actual shipping 
load. 
Another object of this invention is to provide 

an easily applied gripping means for securing the 
tube being tested. 
Another object of this invention is to provide 

for the automatic and effective sealing of the 
open end of the tube before testing pressure is 
applied. 
A further object of this invention is to provide 

a tube testing machine of simple design requiring 
only a few simple motions for inserting and with 
drawing the tube to be tested. 
In the accompanying drawings, which form 

part of this specification and wherein like sym 
bols refer to like parts wherever they occur, 

Fig. 1 is a plan view of the device, 
Fig. 2 is a longitudinal vertical cross-sectional 

view of the device With the return devices shown 
rotated around the outer cylinder 45° from their 
position in Fig. 1, 

Fig. 3 is a vertical view of the left end of the 
device; and 

Fig. 4 is a cross-sectional view taken along the 
lines 4-4 of Fig. 1. 
In the accompanying drawings, my invention 

is shown in a tube testing machine comprising a 
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frame consisting of an upstanding left plate 2 
and two Spaced upright right plates 3 and 4 dis 
posed in spaced relation to the left plate 2 by 
means of tie rods 5. To the inside of the left 
plate 2 are concentrically secured an inner cylin 
der 6 and an outer cylinder 7 by means of welds 
8. Into the annulus so formed is slidably mount 
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2 
ed an annular piston 9, so that a space 0 is 
formed between the left plate 2 and the annular 
piston 9. A stop plate f is Secured to the right 
face of annular piston 9. Fastened to the stop 
plate f is a resilient gasket 2. In the space 
between the left plate 2 and the piston 9 is a 
Self-contained expanding means such as a rubber 
innertube 3. 
The use of an innertube has several advan 

tages. It provides a means for actuating the 
annular piston 9 which need not be made to a 
close tolerance. The surfaces of the inner cylin 
der 6 and the outer cylinder T require no machin 
ing since no small tolerance is required for proper 
functioning of the piston 9. Thus, this system 
requires no lubrication for the cylinder walls or 
the piston. 
Four return devices 4 are fastened at equal 

intervals around the periphery of the outer cylin 
der T. Each return device 4 comprises a re 
turn Spring 5, one end of which is fastened to a 
bolt 6 mounted on the outer cylinder 7, the other 
end being fastened to a bolt 7 mounted on the 
peripheral edge of the stop plate , and a slotted 
Safety guide 8 Which is rigidly secured to the 
bolt 7 on the stop plate so that the bolt 6 
On the Outer cylinder T fits within the slot on the 
Safety guide 8. 
A pipe f 9 passes centrally through the left 

plate 2 through the inside of the inner cylinder 
6 and through the stop plate and terminates 
With a long threaded portion 2 on which a 
nozzle 2 is screwed. A base 22 of the nozzle 2 
abuts against the stop plate . A nut 23 and 
the base 22 of the nozzle 2 Coonerate to secure 
the pipe 9 and the nozzle 2 to the stop plate if 
So that the three move as an integral unit with 
the piston 9. 
An orifice 24 of the nozzle 2 is positioned at a 

predetermined distance from a cap 25 of a tube 
26 to be tested so that the inrushing air will simu 
late an impact load on said cap. 
A tube guide 27 is slidably mounted over the 

nozzle 2 and abuts against the resilient gasket 
f2 mounted on the stop plate il. This tube guide 
is for quickly, and easily centering the tube 26 
On the same center line as that of the piston 9, 
and can easily be replaced with a tube guide of 
another size depending upon the diameter of the 
tube to be tested by simply sliding said tube guide 
off the nozzle and sliding on one of the desired 
diameter. 
... The two right plates 3 and 4 held apart by 
Spacers 28 Support a tube holder. 29 which com 
prises an upper jaw portion 30 and a lower jaw 
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portion 3 connected by a hinge 32. The jaw 
portions 30 and 3 are lined with a suitable fric 
tion material, such as a Sponge rubber lining 33 
with strips of emery cloth 34 mounted thereon 
at intervals. The lower jaw portion 3 is pro 
vided with a lower jaw handle 35 and holes 35 
to accommodate pins 37 which hold the lower 
jaw portion 3 securely to the right plates 3 and 
4. The upper jaw portion 30 is provided with an 
upper jaw handle and a screw-eye 39 for fasten 
ing one end of a spring 40. The other end of 
the spring 40 is secured to one of the tie rods 5. 
The tube holder 29 like the tube guide 27 can 

be replaced with a tube holder having a jaw di 
ameter of a different size depending upon the 
diameter of the tube to be tested. This is done 
by removing the pins 37 and replacing the tube 
holder With one of the proper jaw diameter, and 
then replacing said pins. - 
The end of the test nozzle 2 f has slots 4 

which enable the operator to clean loose frag 
ments from the friction surfaces. 33 and 34 of 
the tube holder 29, by holding the palm of one's 
hand over the nozzle orifice 24 and depressing a 
pedal 42 or any suitable manually operable means 
to its lower position causing said particles to be 
removed by air pressure. 
The pedal 42 is the means by which a four 

way valve 43 connected in an air line 4 to the 
innertube 3, and a cut-off valve 45 connected in 
an air line. 46 to the nozzle 2, are actuated. A 
bar. A fixed to the frame Secures the upper 
end of a spring 48, the lower end of which is 
connected to a control arm 49 of the four-way 
valve 43. A chain 59 is suspended from the con 
trol arm 49 of the four-way valve 43 and is se 
cured to a control arm 5 of a cut-off valve 45 
and to the pedal 42. 
The spring 48 holds both control arm 49 and 

5, and pedal 42 in their upward positions as 
shown in the full lines in which both valves are 
closed. As the pedal 42 is depressed, both con 
trol arms 49 and 5 are rotated downwardly and 
when the pedal 42 reaches the intermediate de 
pressed position A as indicated by the dotted 
lines in Fig. 3, the four-way valve $3 opens, al 
lowing air to pass through a reducing valve 53 
and enter the innertube 3, the cut-off valve 45 
remaining closed. 
As the pedal 42 is further depressed to its low 

est position B, as indicated by dotted lines in Fig. 
3, the control arms 49 and 5 are further rotated 
downwardly causing the cut-off valve 45 to open, 
allowing a blast of air to pass through the nozzle 
2 which directs it against the capped end of the 
tube. 26. This also causes an increase in pres 
sture within the tube 26. 
As the pedal 42 is released and gradually al 

lowed to return to its normal upward position 
shown in the full lines, the cut-off valve 45 is 
closed. When the pedal 42 reaches the inter 
mediate depressed position A, the four-way valve 
A3 allows the innertube 3 to exhaust. When 
the pedal 2 reaches its upward position shown 
in the full lines, both valves are closed. 

In operation, the uncapped end of the tube 26 
to be tested is inserted through the right end of 
the device by a simple lateral movement to the 
left into the jaw portions 30 and 3 of the tube 
holder 29 and over the tube guide 2 until it 
abuts against the resilient gasket 2 mounted on 
the stop plate . The operator then noves the 
upper jaw handle 38, which is normally held up 
by the spring 40, downwardly so that the fric 
tion Surfaces 33 and 34 of the upper jaw portion 
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4. 
30 contacts the outer cylindrical surface of the 
tube 26. Thus, the tube 26 is held securely 
against lateral movement by the action of the 
friction surfaces 33 and 34 on the jaw portions 30 
and 3 of the tube holder 29. 
The operator then depresses the pedal 42 to 

its intermediate depressed position. A causing the 
One air line 44 to be opened and allowing air to 
inflate the innertube 3. 
When the tube being tested is not against the 

gasket 2 perfectly straight, the innertube 3 al 
lows the piston to align itself with the uncapped 
end of the tube 26 and thus insures an air-tight 
connection for the test. 
The expansion of the innertube 3 forces the 

piston 9 and the stop plate to the right and 
forces the resilient gasket 2 further into the 
uncapped end of the tube 26, said tube being 
held Secure from lateral movement by the tube 
holder 29. This arrangement makes the tube air 
tight. As the stop plate moves to the right, 
the bolt thereon moves likewise, causing the 
slotted Safety guide 8 to move to the right and 
causing the return Spring 5 to be expanded. 
The four return springs 5 insure a smooth 

motion for the piston 9 in both its power stroke 
and its exhaust stroke. The slotted safety guides 
8 prevent the piston S from rotating and provide 

a limit of travel to the piston movement. Should 
the innertube f3 blow out, the operator would 
be in no danger because the safety guides 8 
Would keep the piston 9 from moving too far 
to the right. 

Depressing the pedal 42 to its lowest position 
B causes the air line 46 to be opened. This 
allows air to rush through pipe 9 and into the 
nozzle 2. Which directs it to the capped end 
of the tube 26. Thus the inrushing air tests the 
impact load capacity of the capped end of the 
tube and tests the strength of the joint between 
the cap 25 and cylindrical wall 54 of tube 26. 
The pedal 42 is kept in the lower position B 
until the standard test pressure is attained as 
indicated on gage 55. The pressure built up 
Within the tube 26 tests the strength of the 
Cylindrical wall 54 of said tube. 
To remove the tube, the pedal 42 is released 

from lower position B to its intermediate de 
pressed position A, thereby cutting off the air 
flow through the pipe 9 and the nozzle 2 and 
causing the innertube f3 to exhaust. As the 
innertube 3 exhausts, the piston 9 moves to the 
left by force of the return spring 5. This 
breaks the Seal on the uncapped end of the tube 
26 and releases the pressure within the tube. 
The operator then allows the pedal 42 to re 
turn to its upward position shown in the full 
lines and releases the upper jaw handle 38 
Which raises by force of the spring 40 attached 
thereto, thus removing the friction surfaces 33 
and 34 of the jaw portions 3G and 3 from the 
tube periphery. The tube 26 is then withdrawn 
from the device by hand. If desired, the tube 
may be removed from the device by depressing 
the foot pedal to its lowest position, thereby 
causing a blast of air to come through the nozzle 
pushing the tube out of the testing machine. 

Obviously, the hereinbefore described tube 
testing machine admits of considerable modi 
fication. Without departing from the invention. 
Therefore, I do not wish to be limited to the 
precise arrangements shown and described. 
What I claim is: 
1. Testing apparatus for subjecting Shipping 

75 tubes having a cap permanently sealed over one 
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end to quality tests, said apparatus comprising 
an elongate nozzle for directing air under pres 
Sure interiorly of the tube, tube holding means 
fixed in the apparatus and having jaws for 
gripping and holding the tube with its capped end 
unsupported and at a predetermined distance 
from said nozzle, guide means removably carried 
by said elongate nozzle in position to guide the 
tube into a Substantially centered relation with 
the nozzle, and piston operated sealing means 
movable over the open end of the tube to Seal 
the same for internal pressure test, the distance 
between the nozzle and the cap being prede 
termined for testing the strength of the Sealed 
cap under air pressure impact. 

2. Testing apparatus for quality testing shipping 
tubes having a cap permanently Sealed on One 
end and an open end, Said apparatus including 
an elongate nozzle for delivery of air under pres 
sure in a predetermined direction, guide means 
removably mounted over Said elongate nozzle 
in position to guide the Open end of the ship 
ping tube over said nozzle and into a Substantially 
centered relation with Said nozzle, means fixed 
in position in the apparatus and adapted for 
substantially circumferentially engaging and 
holding the shipping tube intermediate its ends 
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and in a fixed position over Said nozzle with its 
capped end Spaced a predetermined distance 
from the air delivery end of the nozzle for im 
pact testing of the Sealed cap, and piston oper 
ated Sealing means movable over the open end 
of the shipping tube to Seal the same for static 
preSSure testing thereof. 

ROBERT. E. WAGENHALS. 
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