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UNITED STATES PATENT OFFICE.

ALBERT ALFRED CARPER, OF BALTIMORE, MARYLAND, ASSIGNOR ¥0 THE CROWN
CORK & SEAL COMPANY, OF BALTIMORE, MARYLAND.

BOTTLE-FILLING APPARATUS.

Specification of Letiers Patent,

Patented Des, 8, 1534,

Application fled March 4, 1912. Serial Ho. 681,340.

o all whom i may concern:

Be it known that I, ArBerrT Arrred Car-
PER, a citizen of the United States, resid-
ing at Baltimore city, Maryland, have in-
vented certain new and useful Improve-
ments in Bottle-Filling Apparatus, of
which the following is a specification.

My invention concerns particularly the
means for venting gas and air from the bot-
tle- during the operation of filling, and is
an improvemert upon the form of appa-
ratus disclosed in application for Letters

Patent of the United States, filed by me

December 1, 1908 #465533.

In my present invention I provide im-
proved means for adjusting the position of
the vent tube in relation to the bottle for
flling to different heights and improved
means for cutting off the venting and regu-
lating the size of the venting orifice to meet
different conditions, as for instance. of the
character of material being supplied to the
bottle and the gaseous pressure.

The invention consists in the features and

combination and arrangement of parts
hereinafter described and particularly
pointed out in the claims.
" In the accompanying drawings, Figure 1
ix o vertical sectiona} view through a filling
head of a bottling roachine and associated
irts, embodying my invention, and with
1e vent fube raised above the bottle when
its upper end is in the filling chamber. Fig.
2 is a view similar to Fig. 1 of some of the
s there shown but with the vent tube in
owest position. Fig. 3 is a view on a
ger scale, of the vent tube, its carrier
sleeve, the stop sleeve, needle valve and
associate features, this view being a section
talen a quarter turn from that of Figs. 1
and 2. Fig. 8 is a detail view. ¥ig. 4isa
sectional plan view substantially on the
line +—4 of Fig. 3. Fig. 5 is a_cross sec-
tion of Fig. 3 on the line 5—5. Fig. 61s a
olan view of an abuiment ring.

Tn the particular machine selected for
illustrating an embodiment of my inven-
tiow, 1 represents the filling head having
at its lower end a rubber gasket 2, mount-
ed in a ring 3, which is vertically movable,
being suspended by a vertical pintle 4, in
the hLonsing. This gasket, when the ring is
raised, is compressed and thus its opening

is of less diameter than that of the head of
the bottle, in order to provide a gas-tight
contact therewith and also with the neck
below the hottle. The position of the bottle
when ready for filling is shown in Fig. 2,
it heing understood that the bottle is pre-
sented to the filling head in any suitable
manner, for instance, as shown in Letters
Patent of the United States 1012984,
granted to me December 26, 1911

‘In bottling liquids under pressure such
as carhonated waters, and particularly
when the liquids are discharged into a #ll-
ing chamber wherein the head of the bottle
is located while being filled and capped,
provision should be made for the escape,
from the bottle, of the air therein, and also
for the escape of a certain amount of gas,
with which the liquid is charged. Provi-
sion should also be made to regulate the rate
of venting, to vent from different heights
within the bottle and to stop the venting at
the proper times. 'As a means for venting
I employ a vent tube to occupy a prede-
termined position with its lower end within
the bottle, or any one of a number of such
positions according to the height it is de-
sired to fill the botile, the said vent tube
being movable from the bottle to permit it
to be closed or capped while under gaseous
pressurs.

The means for closing the bottle when
flled may be of various forms, but in the
particular machine shown, this consists of
a capping tool 5, of the form shown in the
patent above referred to, and while the cap
feeding means and the means for sealing
the cap port may be varied, these meaus, in
the machine chosen for illustrating my in-
vention, may be also of the forms shown in
said patent, consisting generally of an os-
cillating cap feed chute 6 to convey the caps
from a hopper 7 and dirvect them through
the cap port 8, into the filling head to be
supported at one side of the center of the
filling chamber, but with the flange over-
hanging to be struck by the bottle as the
latter is raised to the capping tool after
filling. to thereby release the cap from its
retaining means, as will be hereinafter de-
seribed, the cap after being so released, be-
ing projected over the mouth of the bottle
by a spring pressed finger 9 carried by 2
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pad block 10, which is employed to close
the cap port gas-tight during the filling
and capping of the bottle. The cap having
been thrust into position over the bottle
will be carried up therewith and affixed
thereto by contact with the tapered capping
tool 5.

Before the capping operation takes place
the vent tube, of. course, must be raised

“from the bottles.
While the raising and lowering of the vent -

tubé may be accomplished in various ways
in the machine shown, I employ a cam 11,
on a shaft 12, and a lever 13, pivotally
mounted on the frame at 14. This lever is
connected by a link 15, with a tubular car-
rier 16, into the head of which a tube 17 is
screwed. This tube forms the extension or
stem of the vent tube. It is screw threaded
at its lower end into a coupling or socket
piece 18, to which the vent tube is also con-
nected. For this purpose a nipple 19 is
screwed into the lower end of the socket
piece and the vent tube is screwed into the
nipple and up against a packing washer 20
seated in the nipple. The lower end of the
vent - tube .passes through the capping
plunger 21, suitable packing being employed
at 22 around the vent tube and held in place
by the nipple 238, Figs. 3, 3~ -

The stem 24 of the capping plunger is
hollow and contains the vent tube, its tubu-
lar extension and the coupling socket.

The vent tube is under pressure of a
spring 25, bearing at its upper end on a cap
96, screw threaded into the upper end of the
stem of the capping plunger and at its lower
end upon the socket or coupling piece 18.

. This spring causes the vent tube to move
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. This adjustable sleeve may be set at differ- -

55

down when the low part of the cam 11 comes
opposite the roller-on the end of the lever 13,
so that the tube will be positioned with its
lower end at the point predetermined upon
within the bottle. This position is variable
at the will of the operator according to the
height it is desired to fill the bottle.
Various means may be employed for de-
termining and varying the position of the
vent tube, but in the machine shown I em-
ploy an adjustable sleeve 27 outside of the
stem of the capping plunger-and within the
tubular sleeve or carrier 16 for the vent tube.

ent heights along the stem of the capping
plunger for which purpose its lower end,
headed at 28, is sphit at 29, Figs. 3 and 4

~ and clamped by screws 30 to the said stem. By
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65

loosening the screws the clamp is released.

to permit the adjustment of the sleeve verti-
cally, suitable graduations being provided
on the stem to accord with the different po-
sitions the lower end of thé vent tube may
occupy in relation to the bottle. When now

“the vent tube moves down under the action

of the spring 24, the cam 11 having brought

1,120,697

its low part to the lever 13, it will be ar-
rested, when its lower end reaches the de-
sired position within the bottle, by thelower
end of the tubular carrier 16 coming in con-
tact with the head 28 of the adjustable sleeve
which therefore asets as a stop. It is desir-
able to cut off the venting by a valve co-
operating with the vent tube. This may be
accomplished in various ways. In the ma-
chine shown a valve 31, preferably of coni-
cal or needle form, is arranged to close or
open a small orifice 32 in the valve seat
block held within the nipple 19, which as

“before mentioned, connects the vent tube

with the socket block or coupling. - The
valve member is connected by -its screw
threaded shank- to a valve stem 33, which
extends up through and above the tubular
extension of the vent tube. where it is con-
nected to a weight 34. This weight has a
depending flange embracing and guided by
the upper end of tubular carrier 16, or outer
sleeve to which the vent tube extension is
connected as above described. The connee-
tion of the valve stem with the weight is an
adjustable one, the stem being screw thread-
ed into the weight and having a finger piece
35 by which it may be turned for -adjust-
ment and a wing nut 36 by which the said
stern may be set in the position to which it
is adjusted. The weight carries pins 37,
which, when the vent tube is moved down,
will strike upon a plate 38 at the upper end
of the adjustable stop sleeve 27, just before
the vent tube reaches the low position for
which the parts are adjusted and thus, be-
cause of the continued downward movement
of the vent tube and valve .seat, open ‘the
valve for the escape of the air and gas

through the went tube from the interior of

the bottle. The outlet or outlets for the gas
and air may be variously arranged. In the
machine shown the outlet consists of a lat-
eral port or ports 39, 40, in the socket or
coupling piece 18 and the stem of the cap-

. ping plunger and theénce into the housing of

the filling chamber and out through a suit-
ably disposed port leading from the said
housing. The lower portion of the socket
or coupling piece is of reduced diameter to
maintzin connection between the outlet ports
as the vent tube and socket or coupling
piece are raised.

By the adjustment of the valve stem of
the needle or-conical valve, if such be used,
a larger or smaller escape opening may be
provided through the valve seat, when the
vent tube reaches the low position for which
the parts are adjusted, thereby regulating
the rapidity of the escape of gas and air and

the speed-of filling with the least possible.

foam. . ] : :
The upper end or head of the tubular car-

rier 16. for the vent tube, is split at 41 Fig,

4, the two portions being drawn together by
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the screws 42 to clamp the head about the
threaded tubular extension of the vent tube.
A screw 43 prevents the weight 34 and
valve stem from dropping from the tubular
5 carrier should, for any reason this be re-
moved and turhed upside down in handling.
The capping plunger, as usual, may be
pressed downwardly by a soring 44.
The operation briefly described is as fol-
lows: Referring to, Fig. 2, in which the
ottls is shown in position for filling, it
will be understood that the bottle head and
_gasket are in gas tight contact; the vent
tubs is down with its lower end within the
bottle, at approximately the line or level
to which the bottle is to be filled, this
point being variable at the will of the oper-
ator by adjusting the stop sleeve 27, 28, as
above deseribed; the syrup and charged
water aye progressively delivered through
the port 45 into the bottle; the air and gas
dispiaced from the bottle by the liquid be-
gins to pass off through the vent tube and
as the pressure in the filling chamber rises
the venting through the tube is proportion-
ately inereased and to a degree which will
prevent such a rise of pressure in the filling
chamber as would obstruct the inflow of
iiquid, thus assuring a rapid fill; the liquid
on reaching the lower end of the vent tube
cuts off the further escape of gas and is it-
seif vented, but slowly, and in such small
quantity that the pressure in the filling
chamber is promptly raised to a degree
which will hold back the gas charged liquid
in its duct and arrest its further delivery
inte the filling chamber; the water valve
ling said duct is still open, as in the
tion above referred to; the vent tube
sl and as a consequence the valve

FA
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3 seated, thus positively and com-
plately cutting off the venting: the bottle
head and neck is now foreed into the 8lling

a
chamber until the bottle releases the cap
4% at the cap port; the spring finger forces the
cap over the bottle head which continuing
its upward movement carries the cap up
into compressing contact with the cap plun-
rer, thus initizlly, by the packing in the
3 cap. tightly closing the bottle just before, or
abount at, the time the water closes and com-
pletely cuts off the further delivery of gas
charged liquid to the filling chamber. The
bottle is thus instantly closed while its con-
tents are under the full gaseous pressure be-
cause it is closed before the water valve cuts
off the pressure {rom the filling chamber.
The continued. upward movement of the
hottle causes the capping tool to lock the
cap to the botile, and the lifting of the
capping plunger by the bottle enables the
gas to escape from the filling chamber into
the housing above the capping tool and
thence to a suitable waste pipe leading off
from the filling head housizg and which,

85
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at all times receives the gas and whatever
small quantity of liguid 1s vented through
the tube. '

It will be understood from the above that
the level to which the boitle will be filled
is determined by adjusting the vent tube
so that its lower end will occupy the proper
position within the bottle, higher or lower
according as the bottle i1s to be filled to =
greater or less height, the cessation of the
gas and air venting and the rise of the
pressure within the filling chamber taking
place when the liquid rises in the bottle to
the end of the vent tube, and the slow vent-
ing of the liquid -being completely cuf off
by the raising of the vent tube, for example,
one sixteenth of an inch. As above stated
the nsedle valve may be adjusted to occcupy
a position more or less distant from its
seat when the vent tube is down regulating
the degree of venting and consequently the
rapidity of fill. :

It wiil be understood that while the fill-
ing and capping of the bottle is being done
the filling chamber must be closed gas tight,
various forms and arrangements of devices
may be employved for this purpose, but in
the machine shown the gasket 2, above men-
tioned, is employed to make gas tight con-
tact with the bottle and the pad-block 10
is employed to close the cap port. As an
example of means for operating these parts
and also for operating the cap chute I show
a lever 46 pivoted to the housing and having
pins, one of which is shown at 47, to bear
on the lugs on the gasket compressor ring
3, for raising this ring and compressing the
gasket into gas tight contact with the bottle
when the lever is swung upwardly. The
lever is raised by a cam, not shown, on the
main shaft of the machine, through a rod
48. The lever has the pad-block 10 mounted
pivotally thereon and a spring 49 presses
the pad-block forward so that it will have
resillent contact with the housing about
the cap port when moved thereto by the
raising of the lever 48. The cap chute is
retired from the cap port after having de-
posited a cap therein to permit the pad-
block to seal the same gas tight, by a link
device, one of the links being shown at 50,
connected with a bell-crank lever 51, pivoted
to the cap chute at 52, which beil-ctank lever
carries a spring pin 53 which bears on the
lowermost cap in the chute and retains it
in position, thus holding all the caps in the
chute while the cap chute is retired.

After the cap, which has been deposited
in the cap port, is applied to the bottle by
the vertical movement theveof, the lever 46
is moved downwardly. This will release
the gasket 2 from..compression, allowirg
it to open for the downward movement of
the capped Dbottle; ‘the pad-block - retires
from the cap port and the cap chute ad-
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vances to said port to deliver a cap into

“position in the filling head for the next

capping operation, it being understood that

"~ in the advance of the cap chute the spring

10

15

pin is lifted at the proper moment to de-
posit the-lowermost cap.

The cap is deposited against abutments
consisting of shoulders 54 on an- abutment
ring 55 which retain the.cap slightly over-
hanging the filling chamber and under pres-
sure of the spring finger until the head of
the filled bottle, on its way up to the cap-
ping tool dislodges the cap, these parts be-
ing the same as those described in the pat-
ent above mentioned. '

Reverting to the vent tube, I employ at

the lower end thereof a strainer of wire -

" gauze 56 to prevent extraneous matter as

20

cork wood particles from being carried by

the strong drift of escaping *gas and air

. from the bottle up into the vent tube, which

would result in clogging the said tube and
thereby prevent the bottle from filling to

“the proper height.

25

-~ 1. In a bottle filling machine, and in
bination, a filling chamber, which is sealed

20

T claim:— S ;.
com-

by the bottle when the bottle is in position
to be filled, a vent tube movable through the
filling chamber into and from the bottle, a
valve movable with the vent tube and also

" ~.movable in relation thereto, a seat for the

85

40

valve movable with the vent tube, and
means for mechanically controlling said
valve by the movement of the vent tube to
open when the vent tube is lowered and to

“close when the vent tube is raised.

9. In a bottle filling machine and in com-

bination, a flling chamber which is sealed

by the bottle when the bottle is in position
to be filled, a vent tube movable through

- the filling chamber into and from the bottle,

a. valve controlling the passage through the
vent tube and having a seat on the vent

‘tube, means for raising and lowering - the
- vent tube and thereby moving the seat to
or from the valve for closing or opening

- the vent tube, said valve being adjustable

50

-55

in relation to its seat on the vent tube to
allow' more or less venting, substantially as
described. : .

. 8. In a bottle filling machine, and in com-

bination, a filling chamber which is sealed

- by the bottle when the bottle is in position

to be filled, a vent tube movable .through

- the filling chamber into and from the bottle,

a valve movabl® with the vent tube and also

 movable in relation thereto, a séat for the

60.

“valve movable- with the vent tubeé, and
means . for mechanically controlling said -
“-valve by the movement of the vent tube to

- open when the vent tube is lowered and to

close when the vent tube is raised, said

valve being arranged axially of the vent
tube, substantially as de_scribed. ; :

1,120,507

4. In combination in a bottle filling ma-

- chine, a filling chamber which is sealed by

the bottle when the bottle is in position to
be filled, a vent tube movable in relation to
the filling chamber, means for raising and
lowering the vent tube, a valve controlling
the passage through the vent tube, said
valve moving with the vent tube with
means for arresting the valve as the vent
tube approaches its lower limit to open the
venting passage, substantially as described.

5. In combinatigy in a bottle filling ma-
chine, a filling ch%xber which is sealed by
the bottle when the bottle is in position to
be filled, a vent tube, a carrier therefor,
means for raising and lowering the carrier,

a needle #valve controlling the passage-

through thé vent tube, and moving with the
vent tube and its carrier, with means for
arresting the valve to. open the vent tube as
the latter' approaches its lower limit, sub-
stantially as described. Za

6. In combination in a bottle filling ma-
chine, a filling chamber which is sealed by
the bottle when the bottle is in position to
be filled, a vent tube movable‘to and from
position within the bottle, a carrier, a tubu-
lar extension of the vent tube connected
with the carrier, means for raising and
lowering the carrier, a valve controlling the
passage through the vent tube and having
a stem extending.through the vent tube ex-
tension and means for arresting the stem to
open the valve as the vent tube approaches
its lower limit, substantially as described.

7. In combination with a filling chamber
which. is sealed by the bottle when the bottle
is in position to be filled, a vent tube mov-
able vertically therethrough, a carrier mov-
able vertically and connected with the vent
tube, a valve controlling the passage
through the vent tube, and adjustable. stop
means acting to arrest the downward move-
ment of the vent tube and also to arrest the
movement of the valve just prior to the
termination of the downward movement of
the vent tube to open said vent tube, sub-
stantially as described.

8..In combination with a filling chamber
which is sealed by the bottle when the bottle

.is in position to be filled, a capping plunger

therein having a tubular stem, a spring for
pressing the capping plunger downwardly,
a vent tube extending through the capping

70,

(o

80

85

20

95

100

105

110

115

plunger and having an extension above the 120

stem of the capping plunger, a carrier

.sleeve connected with the stem of the vent

tube and slidably mounted outside of the
stem of the capping plunger, a valve con-

trolling the passage through the vent tube 125

and having a stem extending above the tube
extension and a stop sleeve arranged. be-
tween the carrier sleeve and ‘stem of the
capping plunger, said stop sleeve acting to

limit the downward movement of the vent 1se
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tube and to arrest the downward movement
of the valve to open the vent tube prior to
the termination of its downward movement,
substantially as described.

9. In combination with a filling chamber
which is sealed by the bottle when the bottls
is in position to be filled, a vent tube mov-
able therethrough, a carrier for raising and
lowering the vent tube, a weighted valve for
controlling the vent tube; and means for
arresting the 'weighted valve in its down-
ward movement prior to the termination of
the downward movement of the vent tube,

" substantially as described.

10. In combination with'a filling chamber
which is sealed by the bottle when the bottle
is in position to be filled, a vent tube mov-
able therethrough, a capping plunger hav-
ing a stem provided with a lateral port ad-
jacent the upper end of the vent tube, said
capping plunger having a tubular stem, a
valve controlling the opening at the upper
end of the vent tube adjacent the lateral
port, a carrier for the vent tube, and means
for raising the valve as the vent tube and
carrier approach their lower limit of move-
ment to thereby open the vent tube, substan-
tially as described.

11. In combination with a filling chamber
which is sealed by the bottle when the bottle
is in position to be filled, a vent tube mov-
able therethrough, a vertically movable car-
rier connected with the vent tube, a valve to
control the vent tube having a stem, a block
in which said stem is adjustably mounted,
and means for arresting the block and valve
when the vent tube approaches the lower
Limit of its movement, substantially as de-
seribad,

12, In combination with a filling chamber
which is sealed by the bottle when the bottle
is in position to be filled, a vent tube mov-
able therethrough, a carrier for the vent
tube, a valve controlling the vent tube, a
stop sleeve having a portion zt its lower end
o arrest the carrier and a portion at its up-
per end to arrest the movement of the valve,
substantially as described.

13. In combination with a filling chamber
which is sealed by the bottle when the bottle
is in position to be filled, a vent tube mov-
able therethrough and having its stem ex-
tending upwardly, a carrier sleeve connect-
ed with said stem, a valve extending
through the stem of the vent tube and con-
trolling the outlet port of said vent tube, a
stop sleeve having a lower portion to arrest
the carrier sleeve and means connected with
the valve stem to strike upon the upper end
of the said stop sleeve for arresting the
valve, substantially as described.

i4. In combination with a filling chamber
which is sealed by the bottle when the bottle
is in position to be filled, a vent tubs, means
for moving the veni tube into and out of

“let from the vent tube, said valve

bterg (]

the bottle, and a valve controlling the out-
t moving
with the vent tube, and means for effecting
the opening and closing of the valve, -sub-
stantially as described.

15. In a bottie filling machine, a flling
chamber which is sealed by the bottle when
the bottle is in position fo be flled,
tube movable through the flling charl :
mechanism to move the vent tubs into and
out of the bottle to any one of a olurality
of venting positions, a valve controlling the
action of the vent tube, said valve moving
with the vent tube and also movable in re-
lation thereto, and means for opening and
closing the valve mechanically at diiferent
elevated positions of the vent tube.

16. In a bottle filling machine a filiing
chamber with which the bottle makes seal-
ing connection when in position to be filled,
a vent tube, means to move the vent tube to
its operative and inoperative positions with
respect to the bottle, a valve adapted to
regulate the venting capacity of the said
tube, and mechanism adapted to open the
said valve when the vent tube is in its op-
erative position.

17. In a bottle filling machine a filling
chamber with which the bottle malkes seal-
ing connection when in position to be filled,
a vent tube, means to move the vent tube to
any one of a plurality of operative positions
within the bottle, a valve controlling the
action of the vent tube, and mechanism to
open the said valve when the tubs is in op-
erative position, the said valve and valve
mechanism including means whereby the
venting capacity of the said tube may be
regulated.

18. In combination with the filling cham- 3

ber of a bottle filling machine, which is
sealed by the bottle when in position to be
illled, a vent tube, means for moving the
tube through the filling chamber into and
from the bottle, a valve moving with the
vent tube and also movable in relation
thereto, a seat for said valve also movable
with the vent tube and means mechanically
opening said valve when the vent tube is
lowered and closing said valve when the
vent tube is raised. )

19. In combination in a bottle filling ma-
chine, a filling chamber which is sealed by
the bottle when the bottle is in position to
be filled, a vent tube, means for moving the
same through the filling chamber into and
from the bottle, a valve controlling the pas-
sage through the vent tube, and means me-
chanically holding the valve open while the
vent tube is in venting position for the con-
tinuous escape of the gas, and closing the
valve when the vent tube is rajsed, substan-
tially as described.

20. In combination in a bottle filling ma-
chine, & filling chamber which is sealed by
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the bottle when the bottle is in position to ing closed when it is moved up therefrom,
be filled, a vent tube movable in relation to substantially as described. 10
the filling chamber and into and from thé  In testimony whereof, I affix my signa-
bottle, means for raising and lowering the ture in presence of two witnesses.

5 vent tube, a valve movable with the vent ALBERT ALFRED CARPER.
tube and controlling the passage there- =~ Witnesses: s

through, said valve being continuously open H. W. LAI;I‘HE,
when the tube is in venting position and be- Howarp S. GRIMES.




