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UNITED STATES

1,742,288

PATENT OFFICE

- PATRICK W. . SHILLDS, OF PITTSBURGH, PENN SYLVANIA, ASSIGNOR TO McKENNA BRASS
& MANUTFPACTURING COMPANY, GF PITTSBURGH,,PENNSYLVANIA, A CORPORATION

. OF PENNSYLVANIA

BOTTLE-FILLING MACHINE

A.pplication filed April 30, 1927. Serial No. 187,831,

This: invention relates to bottle filling
machines, ‘and is herein particularly de.
scribed as applied to a bottle filling and cap-
ping machine of the general character illus-
trated in my prior Patent No. 1,599,497, dated
September 14th, 1926. ‘ : ‘

In general, T provide a filling head adapted
to receive a bottle and to charge the same with
syrup and carbonated water. = The filling,
and the subsequent capping of the bottle, is
carried out under pressure. The open end of
the bottle is inserted in. the filling head-and
is then isolated or sealed off from atmosphere
by means of ‘a throat rubber. In my prior
patent above mentioned; the initial pressure

1n the bottle comes from the carbonated water-

which is.supplied. - When the bottle ‘s first
sealed .in the head, the pressure within the
bottleis substantially the same as atmosphere
and in a filling head such as described in my
prior patent, the carbonated water tendsto re-
lease gas until a pressure has been built up'in
the system. - This reduces the degree of car-

bonation of the bottled goods, and I therefore

now. provide for--applying a preliminary
counter pressure. The initial counter pres-
suze is such that the tendency of the carbon-
ated water to give up its gasis very materially
reduced: However, as the filling progresses
an additional pressure within the system is
built wp. This is due to the displacenient of
the gas and air in the bottle by the liquid.
There is always a tendency for the displaced
gas to carry with it a certain amount of water
and foam as it leaves the bottle. - I provide
~for reclaiming this' liquid and dischdrging

it into ia succeeding bottle. . To this end the -

throat rabber is provided ‘with a control
“which is substantially independent of the con-
nectlons by which counter pressure is sup-
plied 4o the interior of. the bottle. . Further
provision is made for operating the various
valves in. sequence so-as to insure that the
counter pressure will be built up in the bottle

% before the fluid valve is opened.

T also provide an improved throat rubber
structure whereby a tighter seal is secured.
The throat rubber, as ordinarily constructed,
is arranged to move radially inward, so as to
engage the bottle neck. Thisis generally sat-
ifactory for bottles
a very slight degree of swirl, but where there
is an abrupt swelling, it is found in practice
that the seal is sometimes imperfect. I pro-
vide for urging the interior or

axially. This means that the pressure-ap-
plied by the throat rubber is more nearly per-
pendicular to the surface of the bottle neck
and a tighter seal is secured. ‘
In the accompanying drawings which illus-
trate the present preferred embodiment of
the invention as applied to a filling machine
of the general character set forth in my prior
patent above recited, ’
Figure 1is a front elevation, partly broken
away, of a filling machine, '
Figures 2 and 3 are views to enlarged seale
showing the valve actuating lever in different
positions, ‘ o
Figure 4 is a developed sectional view
threugh the flling head lustrating the wva-
rious: connections. In this view all of the
valves are shown as lying in'a single plane,
but.the actual section is very irregular, he-
ing taken on the line IV—IV of Figure 5.
Figure 5-is a horizontal section partly
broken away, talen on the line V—V of Fig-
ure 4, and ‘ ’
-Figure 6'is a diagrammatic view illustrat-
ing the pressure connections. ‘
"The filling machine comprises a head, indi-

-cated generally by the reference character 2,

slidably -mounted on vertically extending

Tods 3. The head is adapted to be lifted by

a bottle itself, the bottle being carried up-
wardly by a plunger 4. The normal 1ift of
the head is the. distance ¢ in Figure 1, but
springs 5 permit of additional movement of
the head so as to accommodate bottles of dif-

o ! working por- ;
tions of the throat rubber both inwardly and

with long necks having -
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ferent sizes. The head is provided with an
oil cylinder 6, similar in all respects to the
oil cylinder shown in my prior patent, for
the purpose of locking the flling head in its
elevated position. The oil cylinder valve is
actuated by a push rod 7 connected to a cam
(not shown). corresponding to the cam 142
of my prior patent.
effective for actuating the inlet and associated
valves of my improved filling head.

The head 1s provided with three inlet valves
numbered 8, 9 and 10 and herein referred to
as the dry counter pressure valve, the wet

~counter pressure valve and the water valve
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respectively. The valves each have upstand-
ing stems adapted to be engaged by prongs
11 on a valve actuating lever 12. The actu-
ating lever is pivotally mounted in a bloclk 13
mounted on the valve rod 7. When the head
is in its low position, the upper arm of the
valve lever 12 is engaged by a cvoss member
14, and the prongs 11 are thus held out of
alignment with the valve stems. When the
head is lifted the lever 12 is moved to a posi-
tion corresponding to that of Figure 2 so
that downward movement of the valve rod 7
is effective for actuating the valves. ‘This ar-
rangement is more fully described in my prior
patent. It is effective for preventing open-
g of any of the valves in the event that
no bottle is supplied to the machine.

A guide 12* is secured to the frame of the
machine so as to lie above the upper end of
the lever 12. It sometimes happens that a
bottle gets under the head but does not enter
the opening provided therein for the bottle.
This causes the head to lift, and it therefore
permits opening of the valves. However,
the lifting is considerably in excess of the
normal lift, and as a result, the lever 12 is
engaged by the guide 12%, thus forcing the
lever 12 to the position of Figure 8. At the
worst, the opening of the valves will be only
temporary. '

Doy counter pressure

The so called dry counter pressure is effec-
tive for actuating the throat rubber and for
increasing the pressure in the space there-
above to a substantial pressure above atmos-
phere. Gas is supplied from the carbonator
through a conduit 15 terminating in 2 needle
valve 16. The needle valve is connected with
a valve chamber 17 provided with a spring
pressed valve 18. The pressure of the valve
spring supplies a wire drawing action so
that when gas is drawn through the valve
18, its pressure is reduced by a few pounds.
In this way the amount of pressure in the
dry counter pressure system is limited.

The space below the valve 18 is connected
through an elbow fitting 19 to a flexible con-
duit 90 terminating in a T fitting 21. One
branch of the T fitting is connected to a con-
duit 22 terminating in the chamber 8* of the

The valve rod 7 1s also
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dry counter pressure valve 8. When the dry
counter pressure valve is opened, the gas is
free to pass to the chamber 8" of the valve
and thence through a conduit 23 to a T fit-
ting 24. The T fitting 24 is screwed into
the barrel portion 25 of the filling head, and
is connected to a passage 26 therein. This
passage terminates behind the throat rubber
97 and when the valve is opened, the gas
pressure is effective for causing the throat
rubber to move inwardly and engage the neck
of a bottle in the head.

The throat rubber 27 lies between a top
guide 28 and a bottom guide 29. The top
guide 28 has a downwardly turned internal
flange 30 and the top face 31 of the bottom
guide 29 is also inclined downwardly. Be-
cause of this construction, the throat rubber
is given an axial component of movement
when the valve 18 is opened. In other words,
its inner portions move inwardly and down-
wardly, the combined movement being such
that a pressure more nearly perpendicular to
the surface of the bottle is applied. This is
found in practice to give better sealing than
where mere radial movement of the throat
rubber is accomplished. .

The passage 26 is provided with a branch
32 Teading to the space above the throat rub-
ber guide 28. The barrel 25 is provided with
a washer 33 immediately above the top guide
98, but this washer is radially slotted, as in-
dicated at 84, so as to admit the gas to the
space inside the washer.

When a bottle is inserted in the head, as
indicated in chain lines in Figure 4, the lip
around the hottle opening engages the lower
surface of a bottle ejector 85. This bottle
ejector is normally urged downwardly by an
ejector plunger 86. The barrel 25 has a fluid
space 37 formed therein immediately above
the ejector plunger 86, and this chamber al-
ways contains liquid under full carbonator
pressure supplied through a conduit 38. T he
head contains a crowning die 39 and the
washer 83 is slotted for the insertion of
crowns by mechanism such as shown in my
prior patent.

The dry counter pressure is therefore ef-
fective for sealing the bottle in the head and
surrounding the space outside the bottle, but
above the throat rubber, with gas under pres-

_sure.

Water and syrup supply

Although the wet counter pressure valve
is actuated before the water valve in actual
operation, the water and syrup supply system
will next be described in the interest of clear-
ness. The sequential operation of the valves
is secured by varying the spacing of the valve
stems from the prongs 11 (Figure 4).

The syrup supply 1s controlled in substan-
tially the same manner as in my prior patent.
Syrup is supplied through a hose terminat-
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- not showny and through a conduit 41 to- the
pump: - The syrup
pump has a piston 48 having an. interiorly’

10
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ing in & connection 40, past an inlet valve,
cylinder 42 of ‘& syrup
threaded extension 44. A piston: rod: 45 1s

threaded into the extension 44 gnd may - be
held: in any desired position by & set serew

46. 'The rod 45 has a head 47. It isembraced

by a fork 48 on the cross bar 14, When: the
head moves downwardly after a bottle has
been filled, the fork engages the head.47 and

- pulls the piston-43 upwardly in the cylinder

20

© 52 extends downwardly in this opening.. The:

40

50

- displaced: from the bottle. The filling tube
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42, thus effecting a suction stroke. When the
head is lifted by a succeeding bottle, the fork

48 engages the upper end of the extension 44
and then effects 2 downward stroke of the pis-
ton 43.  On this stroke, the syrup:is. forced
past an outlet valve 49 into-a passage 50. The
bassage 50 terminates in a' central opening
51.1n the filling head proper. A filling tube

{illing tube is provided with a helical rib 58.
The syrup (and later in the filling operation,
the water) travels downwardly in the annu-

5 lus' between the filling tube and the wall of

the chamber 51.. The helical rib 53: imparts
a swirling motion to the liquids and causes
them to travel in a'generally helical path ad-
jacent the bottle wall during the filling step.
1¢ wili be understood, of course, that when
the filling operation is in progress the bottle
ejector 35 is in elevated: Pposition, and: there-
tore the filling tube 52 extends into the bottle.
The amount of syrup: supplied is' deter-
mined by varying the lost motion of the fork
48 between the head. 47 and the top..of the
extension 44, The variation is effected by
threading the rod 45 into or out of the ex.
tension- 44, ‘ ' ‘ :
- Water is .supplied from the- carbonator
through a flexible hose terminating in a con-
nection 54, leading to the chamber 10 of the

water valve 10. ‘When the valve 10is opened,

water is free to pass to the chamber 10° of
the valve and thence to the conduit 50.. The

amount. of water supplied to the bottle is
~controlled by the length: of time'the valve 10

remains open and by back pressure built up

< during filing;

During the filling operation air and gas are

52.is made hollow (Figures 4 and 5) to per-
it of the air and gas passing off. The filling

5 tube extends upwardly through a packing 54
- which isolates the chamber 51 fromi a cham.
‘ber 55.

he filling tube 52 is provided with
an extension 52* above this packing. . The
chiamber 55 is provided with an adjustable
piston 56 whose position is controlled by. a

- Pin 57, In this manner the volume of the

it

chamber 55 may be varied as desired., Dur-
ing filling the displaced gases build up-a
back-pressure which affects the filling rate
and, therefore, the quantity of water sup-

plied for a given length of time in which

the valve 10 is maintained open.
Wet counter pressure systemy

‘During the filling’ operation, despite the
action of the helical rib 53, there is always
some foaming in the bottle, and as a result the
displaced gases, as- they rush upwardly
through the opening in the filling tube 52,
carry with them a certain amount of foam
and liquid. - The foam and liquid ave carried

upwardly through the extension 52t and then

flow downwardly to collect in the bottom of
the chamber 55. - The chamber 55 is provided
with two outlets, one of these' numbered: 58,

terminating inthe floor of the chamber (Fig-

ure.5), and the other terminating in. a stand

pipe 59 The opening 58 communicates with: -
a conduit 60 terminating in a fitting 61 at.

the bottom of a wet counter pressure cham-
ber 62. The fitting 61 leads to a conduit 63

terminating in the chamber of a check valve

64. The liquid in the chamber 55 flows by
gravity through the conduit 60 and when
sufficient, pressure is built up in the chamber
55, the check valve 64 is forced open; where-
upon’ the collected liquid and the Qas pass
through a conduit 65 (Figure 5) terminating:
in a stand pipe 66 within the wet counter
pressure chamber 62. This operation con-
tinues substantiaily throughout. the filling
of the bottle. The wet counter Pressure
chamber 62 is in- communication with the

carbonator through the conduit 20 and the

fitting 21. Because of the wire drawing
action of the valve 18, the pressure in the
wet.counter pressure chamber will be below
that of the carbonator, but will vary some-
what during filling, due to the supplying: of
displaced gas and air from the bottie.

The chambers 55 and 62 combine to- give
the total desired volume Tor determining the
back.pressure which is built up by displaced
gasand air. . .

In filling large bottles it is sometimes de-
sirable to increase the combined volume of the
chambers 55 and 62 more than is Ppossible by
mere adjustment of the-piston 56: This may
be: done by connecting into ‘the system’ an

auxiliary counter pressure chamber 67, The

auxiliary counter pressure chamber ‘is: con-
nected through a hand valve 68 to a conduit
69 terminating in a fitting 70, one branch of
which communicates with the stand pipé 59.
The stand pipe prevents water from entering
the fitting 70 and therefore there is no danger
of any water or foam being carried into the
auxiliary counter pressure chamber 67.

The wet counter pressure chamber 62 has
an opening 71 at the bottom, communicating
with: a conduit 72. The conduit 72 termi-
nates in the chamber 92 of the wet counter
pressurevalve 9 (Figure 5).

Assuming that a bottle has been filled and

removed. from the head, it will be seen that i2
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the pressure is locked in the wet counter pres-
sure chamber 62 by the check valve 64 and the
wet counter pressure valve 9. The connec-
tions to the fitting 21 need not be considered
because the valve 18 acts as a check and the
valve 8, connected to the conduit 22, is closed.
The pressure in the filling head proper, the
conduit 50 and the chamber 55 will, of course,
be atmospheric.

Now assume that a bottle is placed in the
head and the valves 8 and 9 are opened. The
valve 8 will operate as above described so as
to actuate the throat rubber and seal the
Dhottle in the head, and also to build up pres-
sure in the space within the head, but out-
side the bottle. There will be no material
diminution in pressure in the chamber 62
because only a small amount of gas is re-
quired for operating the throat rubber, but in
any event, the deficiency will be immediately
made up from the carbonator through the
valve 18,

“Upon opening of the valve 9 the pressure
in the wet counter pressure chamber 62 will
be released through the valve 9. The col-
lected water in the chamber will be forced
through the conduit 72 past the valve 9 into
a conduit 73, past a check valve 74 and to a
conduit 75 terminating in the chamber 10
from which it is free to pass through the con-
duit 50 to the bottle. The liquid collected
during the filling of one bottle will therefore
be discharged into a succeeding bottle, and
the pressure within the wet counter pressure
chamber will be effective for building up an
initial counter pressure in the bottle, swhich
pressure will be below the carbonator pres-
sure in an amount depending upon the wire
drawing action of the valve 18, If desired,
a regulator may be used in the conduit 15 n
place of the valve 18. - Each of them has been

‘employed successfully in practice.

With the counter pressure thus established
in the bottle, the filling operation proceeds
as above described. The filling operation is
terminated by an upward movement of the
valve rod 7 which is effective for closing the
valves 8, 9 and 10. The bottle is crowned
while still in the head by mechanism as set
forth in my prior patent, and the bottle is
then ready to be removed from the head.

Exhaist valve mechanism

. The exhaust valves are controlled by a
foot 76 on the valve rod 7. The upward
movement of the valve rod 7 for closing the
valves 8,9 and 10 is continued after the cap-
ping has been effected so as to bring the foot
76 1nto engagement with the stem 77 of an
exhaust valve 78. The opening of the valve 78
ig effective for releasing the pressure in the
chamber 55. The valve chamber 78 is con-
nected through a conduit 79 to the fitting 70
and thence through the stand pipe 59 to the
chamber 55. Only gas and air will be ex-

1,742,288

hausted, since the liquid in the chamber 55 will

have been taken off through the conduit 60,
and in any event, is prevented from escaping
through the conduit 79 because of the stand
pipe 59. The upper end of the valve 78 is
adapted to engage the bottom of & second ex-
haust valve 80 and to open the same shortly
after the opening of the valve 78. The open-
ing of the exhaust valve 80 is effective for re-
leasing the pressure behind the throat rubber.
The chamber 80° of this valve is conuected
through a conduit 81 to the fitting 24 and
thence to the conduits 26 and 32. The gases
which are thus released pass off through an
exhaust conduit 82.

While T have illustrated and described the
present preferred embodiment of my inven-
tion, it will be understood that it isnot limited
to this form alone, as it may be otherwise
embodied within the scope of the following
claims.

I claim:—

1, A bottle filling head comprising a throat
rubber, a liquid control valve, a counter pres-
gure control valve, means controlling the
operation of the throat rubber, and a single
means for engaging and actuating the valves
and the throat rubber control means.

2. A bottle filling head comprising a throat
rubber, a condit adapted to transmit fiuid
pressure for actuating the same, a valve in
said conduit, a counter pressure control valve,
a liquid control valve and a single means for
engaging and actuating the several valves.

3. A bottle filling head adapted to receive
a bottle and comprising a bottle filling con-
duit, a chamber adapted to be connected to the
bottle during the filling operation and to
receive liquid and displaced gases, a counter
pressure chamber, a connection between the
first mentioned chamber and the counter
pressure chamber, the connection terminating
in the lower portion of the first mentioned
chamber, an exhaust valve, and a connection
between the exhanst valve and the first men-
tioned chamber, the connection terminating
in the upper part of the first mentioned cham-
ber.

4. A bottle filling head adapted toreceive a
bottle and comprising a bottle filling conduit,
a chamber adapted to be connected to the bot-
tle during the filling operation and to receive
liquid and displaced gases, a counter pres-
sure chamber, a connection between the first
mentjoned chamber and the counter pressure
chamber, the connection terminating in the
lower portion of the first mentioned chamber,
an exhaust valve, a connection between the
exhaust valve and the first mentioned cham-
ber, the connection terminating in the upper
part of the first mentioned chamber, and a
connection between the counter pressure
chamber and the bottle filling conduit.

5. A bottle filling head adapted to receive
a bottle and comprising a bottle filling con-
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.duit, a chamber adapted to be connected to

the bottle during the filling operation and to
receive liquid and displaced gases, a counter
pressure.chamber, a connection between the
first mentioned chamber and the counter pres-
sure chamber, the connection terminating in
the lower portion of the first mentioned cham-
ber, an exhaust valve, a connection between
the exhaust valve and the first mentioned
chamber, the connection terminating in the
upper part of the first mentioned chamber,
a connection between the counter pressure
chamber and the bottle filling conduit, and a
control valve in the last-mentioned connec-
tion. :

6. A filling head adapted to receive a bottle

“and  comprising a bottle filling conduit, a

chamber-adapted to be connected to the bottle
during the filling operation and to receive

foam or liquid and displaced gases, a counter’

pressure chamber, a connection between the
first mentioned chamber and the counter pres-
sure-chamber, the connection terminating in
the lower portion of the counter pressure
chamber, and a check valve in the connection.
7. A filling head adapted fo receive a bot-

“tle and comprising a bottle Alling conduit, a

chamber adapted to be connected to the bot-
tle during the filling operation and to receive

foam or liquid and displaced gases, a counter

pressure chamber, a connection between the
first mentioned chamber and the counter pres-
sure chamber, the connection terminating in
the lower portion of the counter pressure

chamber, a check valve in the connection, a

connection between the counter pressure
chamber and the bottle filling conduit, and
a control valve in the last mentioned connec-
tion. : : ‘

8. A filling head adapted to receive a bot-
tle and comprising a bottle filling conduit, a
chamber adapted to be connected to the bottle
during the filling operation and to receive
foam or liquid and displaced gases, a counter
pressuré. chamber, a connection between the
first mentioned chamber and the counter pres-
sure chamber, the connection terminating in
the lower portion of the counter pressure

~chamber, a check. valve in the connection, g
connection  between the counter pressure
_chamber and the bottle filling conduit, and
-a-control valve in the last mentioned connec-

tion, the last mentioned connection terminat-
ing in" the bottom portion of the counter
pressure chamber. ‘

9: A filling head adapted to receive a bot-
tle and comprising a bottle filling conduit, a
chamber adapted to be connected to the bot-
tle during the filling operation and to Teceive
foam or liquid and displaced gases, a counter
pressure chamber, a connection. between the
first mentioned chamber and the counter pres-
sure chamber, the connection terminating in
the lower portion of the counter pressure
chamber, a check valve in the connection, a

5

connection between ‘the counter pressure
chamber and the bottle, filling conduit, a
control valve in the last mentioned connection,
the last mentioned connection terminating in
the bottom portion of the counter pressure
chamber, and reans for supplying gaseous
pressure from an outside source fo the counter
pressuzre chamber. o s ‘

10." A filling head adapted to receive a bot-
tle and comprising a bottle filling conduit; a
chamber adapted to be connected to the bot-
tle during the filling operation and to receive
foam or liquid and displaced gases, a counter
pressuré chamber; a ‘connection between the
first mentioned chamber and the counter pres-
sure chamber, the connection terminating in
the lower portion of the counter-pressure

chamber, a check valve in the connection, a

connection between the counter pressure
chamber and the bottle filling conduit, a con-
trol valve in the last mentioned connection,
the last mentioned connection terminating in
the bottom portion of the counter pressure
chamber, a connection for supplying gaseous
pressure to the counter pressure chamber and
pressure reducing means in said connection.

11. A filling head adapted to receive a hot-
tle and comprising a bottle filling conduit, a

chamber adapted to be connected to the bot-

tle ‘during the filling operation and to re-

ceive foam or liquid and displaced gases, a

conduit for taking off liquid from said cham-
ber, the conduit terminating in the bottom
portion of the chamber so as to permit of col-
lected liquid flowing from the chamber there-
through, and a separate conduit for relieving
pressure therein. ‘

12: A filling head adapted to receive a bot-
tle and comprising a bottle filling conduit, a
chamber adapted to be connected to the bot-

tle during the filling operation and to receive

foam or liquid and displaced gases, a conduit
for taking off liquid from said chamber, the
conduit terminating in the bottom portion of
the chamber so as to permit of collected liguid
flowing from the chamber therethrough, a
separate conduit for relieving pressure there-
in, and an auxiliary chamber connected to the
last mentioned conduit. S :
13. A filling head adapted to receive a-bot-
tle and comprising a bottle filline conduit, a

chamber adapted to be connected to the bot- -
~tle during the bottle filling operation and to -

receive foam or liquid and displaced zases, a
counter pressure chamber connected to the
first mentioned chamber, the connection ter-
minating in the bottom portion of the first-
mentioned chamber so as to permit of col-
lected liquid flowing from the first mentioned
chamber to the counter pressure chamber; a
standpipe in the counter pressure chamber,;
and a conduit terminating in the standpipe
for relieving pressure in the first-mentioned
chamber while leaving the collected liquid
undisturbed. '
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14. A filling head adapted to. receive a bot-
tle and comprising a throat rubber, a conduit
for fluid pressure for actuating the throat
rubber, a valve in the conduit, a conduit
whereby counter pressure may be supplied to
a bottle in the head, a valve in said conduit,
an exhaust valve for relieving counter pres-
sure, an exhaust valve for the throat rubber,
and means for operating the two exhaust
valves. sequentially.

In testimony whereof I have hereunto set

my hand. ,
PATRICK W. SHIELDS.



