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4 Claims.

My mventmn relates to hydra.uhc testing ma-
chines;’ and more particularly to apparatus for
submitting bottles and other hollow articles to
internally-applied liquid pressure for the purpose

~of -determining the strength thereof,

~.One objéct of n1y invention is to provide means
whiereby hydraulic pressure may be created with-
in-an article without the necessity of employing
any greater: quantity of liquid than that which is
directly contained within the bottle.

i Artother object: of my invention is to provide
means whereby a mechanically-operated plunger
device-istemployed: for the purpese of displacing
liquid: within sn article to'be tested, in combina-~-
tion with apparatus for insuring reguIarlty or
unifermity of thrusting pressures. -

Stilt ‘another-object of my invention is to pro-
vide an improved form of sealing device for the
mouth of the'article to be tested. :

A further. object of my invention is to provide
% ‘testing machine of.the -character referred to
which is of simple form and of great eﬁicfency
and accuracy-in operation. -

- One - form -which -my- invention may take is

_shownh in: the decompanying drawings, wherein

Figure 1 is o front elevitional view of a mdchine;
Fig, 2 is o side view thereof partly in section; Pig,
3 is- & sectiohal view, orr an enlarged sc’ale, of a
portion of the structure of Fig. 2; Fig. 4 is g view
taken on the line TV-IV of Fig. 3, Fig. 5 is a
vertical sectionial view, on an enlarged scale, of
certainof the packing and sealing devices; Fig. 6

is:a view takem on-the line VI—VT of Fig. 5; Fig. 7.

is:a-sectionadl view showing a modification of the
quill adjusting: member of Fig. 3 and Fig. 8is a
plan view thereof.

--As-shown more cledrly in Fig. 3 of the drawings,
the structure incliudes a- base 8 and intermediate
frame-member %, an upper frame member 18 and
& ‘guide bracket:tf.  These members mdy be in
the foym-of castings and are suitably bolted to-
gether.: 'The apparatus is shown as mounted on g
table 12, under which may be placed a receptacle
I3 for broken’ glass and water.,

A clamping jaw I8 (Fig. 4) is detachably se-
cured to the base 8 and a jaw I5 is pivotally con-
nected to.the base by a pivot belt 16. - A spring 1
yleldably holds the jaw IS in open position with
respeet to: the jaw 14 and the jaw I5 is moved to
closecl p@sxtlon for.grivping a bottle neck, by a

“cam Jever 18 that, is' pivetally connected at 19

to the base. When the lever 18 is swung to re-
leased position, the spring |7 will, of course, move
the Jjaw-18:t0 open position.

.:Each, of the Jaws {4 and 15 is provided with a-

(CL 73—51)

semi-circular bushing 21 containing a removable
liner or bushing 22 of yieldable material, so that

the neck of a bottle will not be directly engaged

by the metal members.21. The bushings 21 are )
removable so that other bushings of g curvature 5
or radius to fit bottle necks of different sizes can

be substituted. The packing elements 22 are also
readily replaceable.

A& quill 24 is slidably mounted in extensions 25,

26 and 2T of the bracket (1, and is held against 10
rotation therein by screws 28 that extend into the
bracket extersion 25, and at their inner ends en-
gage a vertical slot or keyway in the upper portion

of the quill, A nut 29 is rotatably supported be-
tween the bracket extensions 26 and 27, and is 15
provided with a handle 30. The nut has threaded
engagement with square cut threads on the quill
so that when the handle 30 is swung to and fro,
the quill will be raised and lowered for short
dlsta.nces

Owing to the short range of vertical movements
possible with the nut 29, it may be necessary to
effect vertical adjustments of the quill relative to
the nut so that the lower end of the quill will
have a proper field of movement to suit bottle
necks of various lengths. In order to effect this
adjustment, the screws. 28 can be turned out-
wardly from engagement with the slot in the quill,
whereupon the quill may be rotated a partial
revolution to bring another slot into alignment 30
with the screws 28, or can be given a complete
turn, or more than a complete turn, whereupon
the screws 28 are again moved into locking posi-
tion.

A plunger 32 which is of thicker cross section
in its upper portion, for strength, and at its lower
portion is of reduced thickness so that stuch lower
end. may enter small-mouthed bottles, extends
threugh the quill. 'The plunger is preferably of
non-corrodible metal, and extends through guide
bearings 33 and 34 on the frame member 18. To-
ward its lower end, the plunger extends-through
a guide bearing or bushing 35 that is mounted in
the upper end of the quill, and through a stuffing
box 36, the stuffing box being provided with
hydraulic packing 37 that is held in place by a
gland 38 to prevent water leaking upwardly past
the stuffing box.

A sealing ring 39 is contained in the lower end
of the quill and is held therein by a locking ring
41. The sealing ring, as shown more clearly in
Pig. 5, is provided with annular washers or rings
42 on- its upper and lower faces which may be
of vulcanized rubber, portions 43 of which extend g5
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~ . andlowering movements.
“‘rotation of the plunger 32, during its raising and.
lowering movements, results in less. bmdlng there- .
- of in.its ‘bearings.at 33, 34, 35, and 36, thereby’
f_;reducmg frictional resistance to raising and low-
ering movements of.the plunger, and insuring,
- that the plunger will always exert a given force. -
on the liquid.in the bottle, for a given weight of.

55:
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through the metal ring 39, to hold the annuli 42
in place.

A spur gear 45 is keyed to the plunger 32 by a
set screw 46 and supports weights 47, any de-
sired number of ‘which may be employed. The
weights are held in place by a nut 48 that has
screw-threaded engagement with the plunger 32,

A lifting member or yoke 48 is slidable along the -

plunger 32 and carries & ball bearing 59, which,
when the-yoke is in raised ‘position. to support

the plunger 32 and the weights carried thereby:

in elevated position, will reduce friction between
the gear wheel and the yoke.

held .against rotative movements.’

Chains 52 arid 53 are connected at their outer
ends to the yoke .or cross head 49 and pass over .-
The ..

sprocket wheels 94 -and 59, respectively.
sprocket wheels are secured.to a common shaft

the inner -end of theé chdin: 53 is secured-to its
sprocket. wheel59. - The inner: end of the chain
52-is connected to. a piston rod 56 which extends
into a power cylinder: 57, so that when the piston
within the cylinder 87 is operated, the sprocket
wheels will be oscillated to lower and raise the
cross head 49. The weight of the:plunger, to-
gether with the parts: carried thereby, will effect

:downward movement of the cross head, while fluid-

pressure supplied through a:port 89 in the upper
end- of the-cylinder 51,

The eylinder 57 is provided with a second port, 60

is0- that wheh fluid is admitted through the:port

59, exhaust will take place through the port 60,

and when fluid is admitted through the port Bﬂ

exhaust will be had through the port:§9.. -
~The gear wheel 45 meshes with-a Wldeffanced

:pinion‘61 that is mounted on a shaft which:carries.

a.worm gear 62; the worm gear- being driven from
a worm shaft 63 that is connected through a flex-

ible coupling 64 with a motor 65.- The motor 65
may be-constantly driven, so that:the plunger 32.
will: -be -continuously rotated : during its raising-
It has been found: that

material carried by the plunger. The rotative
movement has the further effect. of increasing the
hfe of the, plunger bearings or guides.

“In -operation, a bottle 67, nearly" filled . Wlth_
Water or other liquid, is placed between the jaws.
14 a.nd i5, whereupon the cam lever 18 is swung to’ -
the position shown in-Fig. 4, to close the ring -
{5 and effect gripping of ‘the bottle neck between,

the Ja,w bushings 22, as shown more clearly in

Figs. 2 and 5, - The handle 30 is then’ swung to
move the qiill 24 down until the sealing ring 39~
Water, under

engages the.mouth of the bottle.
some. pressure, is then admxtted to the lower end
of the cylinder 57; thils permitting the plunger 32
to move downwardly “under the influence of. the
weights 4T and other movmg parts carr1ed by
the plunger “As the lower end of the plunger 32
enters the-bottle, it will d1spla.ce the water there-
in' and create 'an internal pressure W1thm the
bottle, to a degree dependent upon the weight of
the plunger and the members:carried thereby.

The cross head, by reason of its-weight, will con-:

One: end of the..
yoke 49 extends through a slotted plate 61 which: -
is ‘secured to the frame 10, -so that the yokeiis:

will effect -lifting move-:
~ment. of-the cross head 49 and the plunger :32.-

quill.
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tinue to descend until it i 1s clear of the gear Wheel :

45, so that it will not at.its lowest position sup-
port any of the weight carried by the plunger 32.
The parts may be permitted-to remain in’ this

position for one minute, or any other desired pe--

riod of time.
Where pressure readmgs are reqmred I provide

"3 gauge 69 that has connection through a conduit

70 with the interior of the sealing ring 39, There
is some slight -clearance between the inner pe-
riphery of the sealing ring and the: plunger -32,

so that pressure developed within the bottle -may g

be registered by the gauge 69,
In order to raise the plunger, fluid under pres-

" sure is‘admitted through port 59.to the upper end
.0of .the cylinder, thereby causing upward move- -
"ment of thé ¢ross head which is again brought

15

into.engagement with:the hub of the gear wheel -

45 and ifs movement continued until. the parts

" are restored to the positions shown in the draw-
that is journalled in the upper framework: 19 and :

ings. The-handle 38 may then be swung: to raise

. the quill and the cam lever 8 moved to: permlt'
- opening of .the neck.clamp:

= In order to protect the opel‘ater and to catch

the broken glass, I provide a guide chute 12 that:
is.pivotally supported at 73:from the table 12 and:
‘which- discharges” into -the: receptacle 13. . Ordi--

25

narily, the outer portion of the chute 72 will hang -

by -its.own weight in.lowered position;:so as. to:
present no obstruction to the placing:of a bottle;:

After a_bottle is placed, the chute. will:be tilted
to its upright position, and will be-held there by a
spring::clip 74.

Upon lifting of “the spring-clip, -

the chute- will sw1ng about 1ts pivot 13 to its:'

lowered ‘position.:
The plunger.32 may sultably ‘he made in sec-
tions which dre joined together at 15 (Fig. 3).

This arrangement facilitates separation of . the:
plunger so that parts.carried by the intermediate: - - B
framework 9 'can’be readily replaced and repaired 4p: - -
without disturbing - the parts of the apparatus‘ R

above the joint 5.

35

Tt will be seen that since-the only Hquid re- -

quired-in connection. with- each testing. opération

is::that- contained within the.bottle, there is no 4
necessity-for-employing . liquid supply lines-and-
bumps therefor, nor is there any -considerable loss

of water when a bottle breaks under test, such as

occurs  where a - liquid supply line ‘is- employed. -

Again; T-avoid the disagréeable feature of having -
to: contend -with - large - volumes of water which .
would be :discharged: from -a: liquid pressure line-

50

in case-of bottle breakage. Also; desired changes
in:testing  pressures can be readily effected, and’ -

be made simply through the removal and place-"

ment of weights 47.

55

i Referring. to Figs; 7 :and 8; I show means for.

vertlca,lly adjusting the quill 24, without the ne~’

cessity of loosening the screws. 28 ‘An-interiorly - :

threaded nut 29¢ is provided witha handle 30a

60:

having a hub which'is rotatably mounted on the. .

nut.:

‘The:-hub ‘carries a spring pressed:-locking -

pin 71 which enters onhe of a plurality’ of circum- -

ferent1ally spaced holes 18 ‘provided in the nut, -
thereby detachably lockmg the nut and the han-

die-together to allow for short adsustment of the

I c1a1m as my mventmn‘

means for supportmg a 11qu1d-conta,ixﬂng recep-' '

tacle’ w1th its mouth upwa.rdly exposed a verti-

At its ‘lower: edge, the -nut is'drilled - for'
the receptmn ofa spanner Wrench Whereby, upon'
-pulling out of thie pin 17, the nut. may be. turned
to raise or Jower: the quill’ through'a desired dls-‘

: tance, without moving the handle.

65
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cally movable quill for sealing the mouth of the
receptacle, a plunger movable through said quill
and into the receptacle, a weight device for mov-
ing the plunger down, means for raising the
plunger, and means for effecting reverse move-
ment of the raising means, independently of the
plunger.

2. Hydraulic = testing apparatus comprising
means for supporting a liquid-containing recep-
tacle with its mouth upwardly exposed, a verti-

_cally movable quill for sealing the mouth of the

15

Teceptacle, a plunger movable through said quill
and into the receptacle, a weight device for mov-
ing the plunger down, and means for raising the
plunger, the weight device being rotatable with
‘the plunger.

3. Hydraulic - testing apparatus comprising
means- for supporting a liquid-containing recep-
tacle with its mouth vertically exposed, a quill

20 mounted. above the said mouth, a sealing ring

carried by the lower end of the quill in position
to be moved against the mouth of the receptacle,
means for raising and lowering the quill, & liquid
displacement plunger movable through the quill
and into the receptacle, and means for rotating
the plunger relative to the quill during move-
ment of the plunger.

4. Hydraulic testing apparatus comprising
means for supporting a liquid-containing recep-
tacle with its mouth upwardly exposed, a verti-
cally-movable quill for sealing the mouth of the
receptacle, a plunger movable through said quill
and into the receptacle, a weight device for mov-
ing the plunger down, a lifting device for the
plunger, and means for effecting reverse move-
ment of the lifting device through a greater dis~
tance than the downward distance of plunger
travel and out of supporting engagement with
the plunger.

FRANK W. PRESTON.
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