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FILLING VALVE

Application filed September 13, 1927. Serial No. 220,332,

My invention relates to filling valves,

particularly adapted for incorporation in
syruping machines used in the canning art,

and 1s an improvement of the invention de-
scribed in niy co-pending application Serial
Number 199,772,

One of the objects of ,‘t‘hevinv‘ention,is the

provision of a filling valve of improved con-

struction for . automatically ~depositing in-

the cans positioned: beneath it a quantity of
syrup which is left at a predetermined level
in the filled can. :
Another object of the invention is the pro-
vision of a filling valve from which there is

¢ no leakage after the filling' and removal of

the can. ,

Another object of the invention is the pro-
vision of a filling valve from which the syrup
will automatically -drain back into the syrup
tank, when the latter is emptied.

Another object of the invention is the pro-

vision of a filling valve which introduces

syrup around the periphery of the.can in a
smooth, even flow so that bubbles are avoid-

5 od and all of the confined air in the can is

displaced -and permitted to escape from the
can through the valve. : o

Another object of the invention is the pro-
vision of a filling valve provided with means
for optionally withdrawing from the filled
can a quantity of the syrup previously in-

troduced ; so that thesyrup in the can, after-

filling, is left at a predetermined level, ir-

_respective of the actual quantity of syrup in

the can; or for allowing the can to be filled
o a selected level between the predetermined
level and the brim of the can, or even with
the brim of the can. L

' The invention possesses many other ob-

“Jects and valuable features, some of which

will be set forth in the following description
of the invention which is illustrated in the
drawings forming part of the specification.
It is to be understood that I do not limit my.
self to the showing made by the said descrip-
tion and drawings, as I may adopt varying
forms of my invention within the scope of
the claims. ,

Referring to. the drawings:

Figure 1 is a vertical sectional view

through the center of a filling valve assem-

bly in the syrup tank of a syruping ma-’

chine. A can filled with fruit is shown in
position below the valve and the position of
parts is that found while the syrup is run-
ning into the can around the inner upper
edge thereof. ' :

Figures 2 and 3 are similar sectional views
of the Ieft hand side of the valve structure.
Figure 2 shows thé parts as they appear
shortly after the downward movement of
the can has begun. The can. is about to
break contact with the valve and the valve
housing is-about to refill with syrup. ‘

Figure 8 shows the position of parts after
the can has reached its lowest position, clear
of the valve structure.” The bottom of the
valve is closed and the filling ports open so
that the valve housing is full of syrup.

Figure 4 is a horizontal section taken on
line 4—4, Figure 1. ,

In terms of bread inclusion my filling
valve, in its preferred form, comprises a
housing or syrup chamber extending up-
wardly from the floor of the syruping ma-
chine syrup tank in which a number of simi-
lar valve structures are assembled in accord-
ance with the usual practice. The housing
is provided, flush with the floor of the tank,
with ports so that when the ports are open,
syrup from the tank may flow freely into
the housing. A piston or inlet valve for
controlling the housing ports is slidably ar-
ranged within the housing and is adapted
to be operated by the movement of the can
positioned below it on the can table of the
syruping machine. The flow of syrup from
the housing or syrup chamber into the can
and the flow of displaced air from the can
back into the housing is controlled by a
domed plate or discharge valve, the move-
ment.of which ig controlled by the inlet valve.
A third valve connected to the plate valve is
provided -for controlling the discharge of
air from the upper part of the housing; and
the synchronization of the three valves is
such that when the inlet valve is open to
permit syrup to flow from the tank through
the ports into the housing, the upper portion
of the housing is open to- permit the air in
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the housing to escape, and the plate valve
at the bottom of the structure is closed to
prevent the escape of syrup. With the clos-
g of the housing ports by the inlet valve,
the air valve at the top of the housing also
closes, and the plate valve opens to permit
syrup to fall into the can, the syrup flowing
down the inside of the can in separate arcu-
ate streams, and displacing the air in the
can. Some of the displaced air passes up-
wardly into the top of the housing to take
the place of the syrup and some passes up-
wardly under the valve, from which point
it escapes to the atmosphele After the es-

cape of the confined air a small amount of

the syrup may remain in the housing and
syrup wiil also be found at the same level
in the several passages within the valve struec-
ture. With downward movement of the can
the inlet valve falls, thus producing a less-
ened pressure in the empty upper part of
the housing so that the syrup in the upper
pah of the can is sucked back into the valve
structure. The proportioning of the parts
ig such that as the plate valve closes, only
sufficient syrup hag been left in the can to
reach a predetermined level therein. Im-
mediately after the plate valve closes to shut
oif the flow of syrup back into the valve, the
air valve at the top of the housing opens,
and this is immediately followed by’ the
opening of the inlet valve so that syrup from
the tank once more flows into. the housing.
A fourth valve for controlling the entrance
of air into the housing is provided, so that,
if so destired, the container can be filled to
the brim with syrup when the air inlet valve
is open; or at a selected level below the brim,
if the valve is only partially open.

While the inlet valve is given an upwe ard
motion by the upward movement of the cam
engaged therewith, downward movement is
imparted by a bDlan which is placed under
tension by “the can- nnpelled upward move-
ment. Downward movement of the inlet
valve imparts downward movement to the air
discharge valve and plate valve, and this
movement is opposed by a spring which is of
course lighter than the 1nlet valve'spring. 1t
is obvious that there wi 1 be some shight varia-
tion in the quantity of syrup in successive
cans, but the valves operate in such a manner
that irrespective of the level of syrup in the
housing when all flow has ceased, & prede-
termined quantity is sucked back into the
Housing as the can fslls away from the valve
structure and if the air inlet valve is closed,

so that in the filled can the level of the syrup.

is precisely that desired, and uniform for all
cans run through the syruping machine with
a given setting of the valve structure.

In detail the syruper valve compriges a
housing 2 having a flange 3 adjacent its lower
edge for facilitating its assembly in the floor
4 of the syruping machine syrup tank 6.
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Only a small portion of the housing extends
below the syrup tank, the greater portion ex-
tending upwardly on the inside of the tank
and narrowing at the top to provide a
neck 7 the open end of which lies above the
level of the syrup in the tank as shown in
Tigure 1. Iormed in the side of the hous-
ing, flush with the floor of the syrup tank. are
ports 8 through which syrup may flow from
the tank into the housing when cans are run-
ning through the syruping machine, or from
the housing back into the tank when the latter
is being drained.

Shdably arranged within the housing is an
inlet valve of the plgton type for conurolhnw
the ports 8, and Lomprls1n<r a ring 9 havmo
& peripheral flange 11 depending Therefrom,
The flange is recessed to provide for a de-
formable packing ring 12 preferably of rub-
ber so that 1eaha0e pmb the valve or flange
is pre vented. Extending upwardly from the
ring 9.and serving to prov‘de additional bear-
ing. “surfac e against the housing are prefer-
‘Lblv four lugs 18. These lugs are notched
to provide a seat for the spring 14 m’relpo"“d
between the inlet or ring valve and the top. of
the housing, and arranged to bs compressed
with the upward movement of the inlet valve
and therefore to move the inlet valve down-
wardly when permitted to do so.

Arranged in a suitable annular groove on
the under side of the inlet valve is a gasket
16 preferably of suitable deformable “mate-
rial, such as rubber, and against which the
upper edge of the can 17 which is to be filled,
seats, when the can is thr ufw upwardly under
the valve structure by the operation of the
mechanism compnsed in the syruping ma-
chirie. With such upward movement of the
can, the upper edge seats against the gasket
16 and raises the inlet valve to close the ports
8. This upward movement compresses the
spring 14 and as the can islowered this spring
forces the valve downwardly to once more
open the ports 8.

Extending downwardly from the upper
portion of the housing are a plurality of
guide Iugs 18. These guide lugs, together
with the inside surface 19 of the ring 9, pro-
vide a slideway for the mounting of a dual
valve structure, complementary to the inlet
valve, for controlling the flow of syrup from
the housing or syrup chamber into the can:
for the passage of air from the can into the
housing; and for the escape of air out of the
upper part of the housing into the atmos-
phere.

This dual valve comprises a disk or plate
21 forming a sliding fit with the inside sur-
face 19 of the ring Talve. At spaced inter-
vals, the perlphelv of the plate is provided
with recesses 22 so that syrup may flow past
the disk. Preferably there are three of
these recesses, each extending over about 60°
of the periphery and equally spaced there-
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arotund. This leaves three peripheral seg-
ments 23 on the plate engaging the inner
face of the ring valve, Extending upward-
ly from the center of the plate is a stem 24,
terminating in a valve head 25, slidable
within the guide lugs 18. The head is pro-
vided with an annular recess in which a gas-
ket 26 is seated.' The gasket is adapted to
engage with the valve seat formed by the
flange 27 extending inwardly from the hous-
ing wall at the upper end of the syrup cham-
ber, so that the flow of ‘air into and out of
the syrup chamber may be controiled.’ An-
other valve for controlling the flow of air
into the chamber is provided. Connected to
the housing 2 by means of & pipe 28, extend-
ing above the level of the syrup in the syrup
tank 6, is a petcock 29 which when open ad-

' mits the passage of air into the housing.
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Formed in the plate below the peripheral
segments 23 are passages 30 opening at their
outer ends on the inner side or edge of the
plate, and at their inner ends opening into
the chamber 31 within the stem 24. This

v chamber opens, as shown in Figure 1, into

the upper end of the syrup chamber under
the valve 25. The lower portion 82 of the
dual valve is domed as shown; and is ex-
tended outwardly beyond the edge of the

-plate to provide a valve comprising a circu-

lar peripheral edge 33 adapted to seat against
the gasket 16 to prevent syrup flowing out
of the valve chamber. Preferably the
peripheral ‘edge of the domed plate valve
thus formed is beveled as shown, to facili-
tate its entrance inte the top of the can.
Thig structure is of material aid in helping
to straighten a deformed can and to permit
such a can to pass through the syruper with-

~out difficulty. Extending upwardly through

the head 25, and chamber: 81, and secured m
the domed lower portion of the plate valve,
is a tubular stem 84 having a passage 36
opening at its upper end into the atmosphere

-and at its lower end into the under or oute

side of the domed plate valve. _ a

The passage 36 is open at all times except
when the air in the can is completely dis-
placed, then syrup will rise in the passage to

-the same level as in the other passages, and

when the position of the valve parts is such
ag is shown in Figure 1, syrup may flow
from the syrup chamber through the recesses
22 and over the edge 83 of the plate valve,
and also thru the passages 30, but since these
passages and the chamber 81 communicating
therewith are of lesser total volume than

housing 2, the syrup will empty from these.

passages sooner than thru recesses 22, hence

-1t will be seen that at first six streams of

syrup merge to form a stream which strikes
the inside surface of the can and then. after
the passages 80 have emptied, the syrup will
flow into the can in three smooth, arcuate
streams which ‘strike the. inside surface of

3

the can and flow downwardly in between the

_pieces of fruit in the can, displacing the air

therein without the formation of froth or
bubbles.  Part .of this air passes upwardly
from below or outside the valve, over the
edge 33 of the plate valve between the streams
of syrup, through the passages 30 and the
chamber 31, and into the upper portion of
the syrup chamber to replace the syrup as it

flows out of the chamber, and an initial small

part of the air will also pass thru the recesses
22, performing the same function. - Part of
the air in the can rises under the domed
lower portion of the plate valve and escapes
through the passage 36 into the atmosphere.

After the can has been completely filled,
the syrup will assume approximately the
same levelin all the passagesin the discharge
valve, and housing. In Figure 1 the flow of
syrup into the can is.indicated by the full
line arrows at the right hand side of the can,
and the escape of air from the can through

the passages 80 and 36 is indicated by dotted

line arrows.

The valve structure just described is noz-
mally spring pressed upwardly by a coil
spring 38 interposed between the upper face
of the flange 27 in the neck 7 of the housing
and a cap 39 threaded upon the upper end of
the tube 34 and secured thereon by thelocknut
41. This spring 38 is-of lighter construction
than the spring 14, so that when the spring
14 returns the ring valve 9 to its lower posi-
tion following the withdrawal of the can,
the gasket 16 is seated on the edge 33 of the
plate valve, and the entire plate valve struc-
ture moves downwardly against the resist-
ance of the spring 88 until the parts have
assumned the position shown in Figure 3, with
the air valve 25 and the ports 8 open: Theex-
tent of this downward movement is conven-
iently adjusted by positioning the cap 39 on
the tube 34, the cap being provided with lugs
42 adapted to seat against the upper edge of
the neck 7. Tt will also be noted that the

-1
>

80

cap is extended to protect the open upper

end of the housing neck 7.

Tt will be obvious that the quantity of
syrup required: in the successive cans will
vary somewhat, due to variations in the size
of the fruit and the tightness of the pack.
For this reason the housing 2 is made suffi-
ciently large to hold a little more than enough
syrup to fill a can requiring the maximum
amount. For convenience it may be assnmed
that Figure 1 shows the conditions after the
can has been filled with syrup; the petcock 29
closed; and the syrup level in the united can
and valve structure stabilized, with a small
quantity of syrup in the bottom of the syrup
chamber. It may further be assumed that in
the normal operation of the syruping ma-
chine, the can 17 is about to start its down-
ward movement - to séparate it from the
valve. As it starts downwardly the spring
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3 chamber, and also uncovers

4

14 insures that the inlet valve follows it,
maintaining a tight contact between the up-
per edge of the can and the gasket 16 until
after the plate valve edge 33 is engaged by
the gasket. 'Throughout this downward
movement, and until the valve edge 33
engages the gasket, there is a lessening of
pressure in the syrup chamber since the air
valve 25 1s still closed ; and the peteock 29 is
also closed. This lessening pressure in the
top of the syrup chamber sucks the syrup up-
wardly through the passages 30 and recesses
22 into the chamber 31 until the valve edge 23
engages the downwardly moving gasket 16.
As this occurs it will be found that syrup has
been withdrawn from the can so that the nas-
sage 36 and under or outer side of the domed
plate valve 1s clear of syrup, which has mean-
while risen in the chamber 31 and the syrup
chamber, as shown in Figure 2. At this time
the only syrup in the can abeve the lower
edge of the plate valve 32 is that lying in a
narrow annular space 43, Iligure 2, between
the upper edge of the can and the beveled
face of the valve edge 33.

Continued downward movement of the in-
let valve is accompanied by downward move-
ment of the plate valve structure, tight con-
tact being maintained betwen the valve edge
33 and the gasket 16 so that no further syrup
can escape from the syrup chamber. This
downward movement opens the air valve 25
to establish communication between the at-
mosphere and the upper part of the syrup
the ports 8 so that
syrup may flow from the tank into the syrup
chamber to fill it for the next succeeding can.

The downward movement of the united

halted by the engagement

Fatsd
o

valve structure ?
of the lugs 42 with the ton of the housing
neck 7, the valve parts then being in the
position shown in Fignre 3. The can con-
tinnes its downward movement until its up-
per edge is clear of the lower edge of the
flanoe 3 and then moves forwardly to be re-
placed by the succeeding can. The small
quantity of syvrup in the annular space 43
falls brek into the can as the can separates
from the gasket 16 and tha level of the syrup
in the can will be found to be the same for
all cans, irrespective of the actual quantity
of syrup in the can.

With the upword movement of the sie-
ceeding can to engage the gasket 16 of the
ring valve, the movements just explained oc-
cur in reverse ovder. Upward movement of
the inlet Talve closes the porfs 8. and com-
presses the spring 14, nermitting the spring

Lile
35 to move the plate valve structure upward-
lv, maintaining contact between the valve
cdge 33 and the gasket until the alr valve 25
seats to close the upner rart of the svrup
chamber. Further upward movement of the

inlet valve breaks the contact between the

valveedge 33 and the gasket, sothat the parts

1,887,412

are once more in the position shown in Fig-
ure 1, and syrup is free to flow into the can
to displace the air therein as previously ex-
plained.

It will be noted from the foregoing that
ingtead of relying on a displacement member
to insure the proper amount of syrup in the
filled can, a syrup containing vessel is posi-
tioned upon the open end of the cin and in
extension thereof, the can filled completely,
and then, if the petcock 29 is closed, a sub-
stantially constant predetermined quantity
is sucked back into the syrup chamber and
valve structure, leaving the level of syrup
in the filled can at exactly the point desired.
The only possible variable in this arrange-
ment lies In a very minute variation in the
volume of solids caught below the domed
plate valve. It is found, however, in prac-
tical vee that the fruit in the can is crowded
gently under the chamber and that the amount
of variation in the guantity of solids within
the dome is so small as to be negligible; and
that the liquid level in the filled can Is sub-
stantizlly constant.

In canning raspberries or other substances
having cavities that trap air, it is desirable
to fill the can at various selected levels to
permit the displacement of the aiy and still
leave sufficient liquid over the can conten
Furthermore, the degree of subdivision of
the can contents affects the amount of air
entrapped : for example, finely sliced peaches
will adsorb a greater quantity of air than
larger slices, since a greater surface area of
the contents is exposed. It is therefore nec-
essary to regulate the liquid level to compen-
sate for the air displacement, after the can
has been filled.

When products such as sliced peaches, or
any other preduct that will alsorb a certain
amount of lignid arve canned, it is desirable
to fill the can with liquid up to the brim, or
at a selected level below the brim, in order
to compensate for the quantity which is ab-
sorbed. This is also true when produets, such
as figs, are placed in the can hot, then cov-
ered with hot liquid, and the can sealed with-
out exhausting. Upon cooling a certain
ameunt of the liquid is absorbed by the figs,
henee it is desirable to fill the can to the brim.

In order to regulate the level of the liguid
in the can, it is evident that this can be done
by controlling the degree of opening of the
petcocle 29, If the netcock is closed, a prede-
termined amount of liguid is sucked back.
It the petcock is wide open, liguid will fill
the can up to the brim, since none of it is
sucked back. By regulating the degree of
valve opening, the amount of air entering
the housing is controlled, and various selec-
tive levels of liquid in the can may be ob-
tained. To conveniently do this, a graduated
scale and indicator 44 may be provided to
show the degree of opening of the petcock:
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It will be noted that since the housing en-
closing the syrup chamber extends upward-
ly from the floor of the syrup tank and the
ports 8 are flush with the floor, draining of
the tank is accompanied by draining of the
syrup chamber, the syrup flowing freely out
of the ports 8 into the tank as the level of the
syrup in the tank falls. This makes separate
draining of each valve chamber unnecessary
when it is desired to remove the syrup from
the tank. .

I claim:

1. A filling valve comprising a housing
adapted to hold a quantity of liquid, a valve
for controlling the flow of liquid into said
housing, a valve for controlling the flow of
liquid out of said housing, a valve for con-
trolling the flow of air out of said housing,
means for correlating said valves to close the
discharge valve and open the air valve when
the inlet valve is opened and to open the
discharge valve and close the air valve when
the inlet valve is closed, and a valve for con-
trolling the flow of air into the housing.

9. A filling valve comprising a housing
adapted to hold a quantity of liquid, a valve
for controlling the flow of liquid into said
housing, a valve for controlling the flow of
liquid out of said housing and the flow of
air from outside the valve into the housing, a
valve for controlling the flow of air out of
the housing, means for correlating said valves
to close the discharge valve and open the
air valve when the inlet valve is opened and
to open the discharge valve and close the air
valve when the inlet valve is closed, a conduit
connecting the outer side of the discharge
valve with the atmosphere, and a valve for
controlling the flow of air into the housing.

3. A filling valve comprising a housing
adapted to hold a quantity of liquid, an inlet
valve for controlling the flow of liquid into
said housing, a discharge valve for control-
ling the flow of liquid out of said housing, said
discharge valve having a passage opening at
one end into the housing and at the other
end upon the inner side of the discharge valve,
an outlet valve for controlling the flow of
air from the housing, means activated by the
inlet valve in its movement for correlating
the valves to close the discharge valve and
open the outlet valve when the inlet valve
is opened and to open the discharge valve
and close the outlet valve when the inlet valve
is closed, and a valve for controlling the flow
of air into the housing.

4, A filling valve comprising a housing
adapted to hold a quantity of liquid, a valve
for controlling the flow of liquid into said
housing, a valve for controlling the flow of
liquid out-of said housing, a valve for con-
trolling the flow of air out of said housing,
means including a spring interposed between
the housing and the inlet valve, for correlat-
ing said valves to open the air valve and

5

close the discharge valve when the inlet valve
is- opened, and a valve for controlling the
flow of air into the housing.

‘5. A filling valve comprising a housing.

adapted to hold a quantity of liquid, a valve

for controlling the flow of liquid into said
housing, a valve for controlling the dow of
liquid out of said housing, a stem mounted on

said housing, a valve for controlling the flow
of air out of said housing, means including a
spring interposed between the housing and

the stem for correlating said valves to close

70

thelatter valve and projecting thru and above _.
75

the air valve and open the discharge valve .

when the inlet valve is closed, and a valve for
controlling the flow of air into the housing.
- 6. A filling valve comprising a housing
adapted to hold a quantity of liquid, a valve

'80

for controlling the flow of liquid into said .

housing, a valve for controlling the flow of
liquid out of said housing, a valve for con-
trolling the flow of air out of said housing,
means for exerting an opening thrust upon

85

the inlet valve, means for exerting an oppo- .

sitely directed thrust upon the discharge and
air outlet valves, and a valve for controlling
the flow of air into the housing.

7. A filling valve comprising a housing
adapted to hold a quantity of liquid, a valve
for controlling the flow of liquid into said
housing, a valve for controlling the flow of
liquid out of said housing, a valve for con-
trolling the flow of air out of said housing,

90
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means for exerting an opening thrust upon . .

the inlet valve, means for exerting an op-
positely directed thrust of lesser force upon
the discharge and air outlet valves, and a
valve for contrelling the flow of air into the
housing.

8. The combination with a:filling valve
having means for introducing into a con-
tainer all the liquid it will hold and for with-
drawing by suction a portion of the liquid,-of

100

105

means independent of the withdrawing means .

for controlling flow of air into the valve and
the amount of liquid withdrawn.

9. The combination with a filling valve
having means for introducing into ‘a con-
tainer all the liquid it will hold and for with-
drawing by suction a portion of the liquid, of
a valve independent of the withdrawing
means for selectively controlling flow of air
into the valve and the amount of liquid with-
drawn. , ,

10. A filling valve comprising a housing
adapted to hold a quantity of liquid and
having & port in a wall thereof, a movable
inlet valve for opening and closing said port
and for controlling the flow of liquid into
said housing, a movable discharge valve for
controlling the flow of liquid out of said
housing and adapted to be closed by the in-
let valve when the port is open, means for
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correlating the movements of the discharge ..

and inlet valves whereby the discharge valve
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-will move a part of the distance together with

the inlet valve when the inlet valve is moved
to close the port, means for limiting move-
ment of the discharge valve upon continued

‘movement of the inlet valve, and an air inlet

valve for selectively controlling the flow of
air-into the housing.

11. A filling valve comprising a housing
adapted to hold a quantity of liquid and hav-
ing a port in a wall thereof, a movable in-
let valve for opening and closing said port
and for controlling the flow of liquid into
said housing, a movable discharge valve for
controlling the flow of liquid out of said
housing and adapted to be.closed by the in-
let valve when the port is open, a valve for
controlling the flow of air out of said housing,
means for opening said valve when the inlet

valve is open and for closing said valve

when the inlet valve is closed, including
means for correlating . the movements of
the. discharge and inlet valves whereby
the- discharge valve will move a part
of - the distance together with the in-

> let. valve when the inlet valve is moved to

close the port, means for limiting movement
of the discharge valve upon continued move-
ment: of the inlet valve, and an air inlet
valve for selectively controlling the flow of
air into the housing.

1-12. In a filling valve, a housing adapted
to hold a quantity of liquid, a ring slidably
mounted in said housing, a movable discharge
valve for controlling the flow of liquid ont

? of said housing and adapted to be closed by

the ring to prevent the flow of liquid from
the housing, means for correlating the move-
ments of the ring and discharge valve where-
by the discharge valve will move a part of the

" distance together with the ring when the

ring is moved, means for limiting movement
of the discharge valve upon continued move-
ment of: the ring, and an air inlet valve for
selectively controlling the flow of air into
the- housing.

13. The combination with a filling valve
having means for introducing into a con-
tainer:all the liquid it will hold and for with-
drawing a portion of the liquid, including

> a.housing for containing the liquid and closed

to. the .atmosphere outside thereof when the
container is full of liquid and the housing
has: . discharged. liquid;< of a valve com-
municating with said housing and with the
atmosphere outside thereof for selectively
controlling the quantity of liquid withdrawn.

In testimony whereof, I have hereunto st

my- hand.
WILLIAM pe BACK.



