Feb. 6, 1951 F. W. KRUEGER 2,540,741

FILLING MACHINE
Filed Feb. 13, 1948 4 Sheets~Sheet 1

&/ 9
o/ =t % \ 70 18/
74 . / B 4
8 7= j@
: (TS = AT === 77
’? \ /53 [5F 6 /
Td 76 N\ : 5. g
‘ 771 /5 = 2 ) 7a @/’ 3
/67| | o /R : . A N\ RS- /00
2 ‘ 1z 9L /65
/104 7l /,% 13v, /g‘ V. : AR 97 0§= = /02
/64 ¥ = 104 12l Lz v
7 o &2 d E 7
/P I"’ g /28
/(/9506 7 /WA 3é | ‘Z; /3|11
) /42 73 (469 N 73 <
5% 77 7% 7L 2] 75
AN | 576 s 25 %es64 Yes
/6 38/ (39 45 Prdllm /A
3 . -
Caniarliesto 44| S5 =227
4 #3111 -/
;f 1277 42 et g2 47 Mo \ii7 e
o P | e K2
36 el ;
38 37 ? /¢ 33 | 49 28 57 ‘.6‘3_,.6 34
— . /3 26 ‘ 34
24 il 25 )
/5 : ; ./
. 23
35 7 &7 v e \\/ ‘
20’ B - . g
& INVENTOR

FRANK W. KRUEGER

BY @/W Q- PYrrerin
< Z@Tmffj




Feb. 6, 1951 F. W. KRUEGER 2,540,741
FILLING MACHINE
Filed Feb. 13, 1948 4 Sheets-Sheet 2

E"Il=__ I PLIIS .

e &4 vy

: //d/ 77
A so 03 /03 s ] y
705 2\ .0z /057 (272
/%6 /a4 “
PR oy
10 /05 /e oy
192 Lol N~ e e SR/ |~ Sl
122 P e A ///_—\ o7 TG, e
VR e\ Z SN e V) Y gm0 —7 Y
//?8 = ! ¢ ol }._ 7 )0 \,————/ — = /77
Vs s 2 /_____'___ /// /76{_/70;&"‘\“‘;\ Jﬁ ! #
34" 08 104 35078 Y - =4
NIH T —7
07 ZE AL il »
£ zo
N3 (el /e &6

AE Y /3; e S

-

i
\\ “;3

| -
INI?)

,,,,,, T




Feb. 6, 1951 F. W. KRUEGER 2,540,741
FILLING MACHINE '
F“iled Feb. 13, 1948 4 Sheets-Sheet 5

. /7/ 72
ZANN N
/703 ’_/05
1657550788 115 151
. A/ / e
N
pa NI LA
27 T zy 170, IR | A 74/ PN
i 7o g (IS SN |3
e R 2 DO L ==/4.7
i ACA s T L% 128
L f /38
) i 123 AL H—~z5
Y S N T
a5 /35 NN I
/75-———\\ ’_,‘/?/ /3, %‘J %\ \/4f
& L /"/
/o6 17 7 '
VL) = : ' : 69
/3735 w317 ;)76 f‘ /50 73 )
1 /5,007 /7 g % /
el il
pu— — ’/ A
I[— T P é7 5
_.._174__1 Kt

R e dou
! . /‘%’“;/% v

INVENTOR

B el = A . FRANK W. KRUEGER
‘ BY GM QW

Hucsa G Hiffereiee




Feb. 6, 1951 F. W. KRUEGER 2,540,741

FILLING MACHINE

Filed Feb. 13, 1948 4 Sheets—Sheet 4
= !E'WSZII so5 1108
) = Qg
7
1748 ;Z; : o7 or o5
4 E k¢ /06
T /06 [ /106 / 172, B
g 23 cé s
Z IA—-/O7 102 ‘\$\\\\\\ 744
172 A % 03 §\\} z
o ﬁ/////% 173 /00 y//\\\:* o
= /70 ‘ S Wi
&6, .//_/////' Can__lowered =="Can Discharged \\_—\\.\l G6
" ?‘ From Machine / //4-
;O3 /3 11500
78 — LY 778 V150
98 6 /6 l. . CE
r02) 9%, Pl ) (05 190
A7 virecti 3% Gan Vented 7108
//‘37 7 /73 Of".c%:'ion / I A Can Fed i/o/a
4 ] Rotation ‘ Into Machine
L /06 \ 770 = z
/7 770 70 Goh_Raised N 72
co //3 Ge
/09 ) Can Filling ‘ /7/-773
= |
& i~ /03;)//05 /07/0.9’ //g [ |
Receiving ?.” 173 . Can_Vacuumized ?_2‘\\ 3 /6
R h/]l"‘ A \\\\ ™ 20
/07 ,? (/é/l//)// 7 /70 i\\\\\\\\\\\\ % 108
X o e
) % N ’//l‘ /06 \_I_d_ﬂ!m / \\.\\\\\\\ v L]
/72 P \/////Il.é%/ P /0/; 76/6 \\ \\\.}-l\\\\}}\" /73
P " Discharging il CArA ~
II/O; =\ 7z /0 N /%2 s /o9
Y-8 Y i 6

INVENTOR
FRANK W. KRUEGER

BY G2hloch G e

Hacer & Mofecin i,




Patented Feb. 6, 1951

12,540,741

UNITED STATES PATENT OFFICE

2,540,741
FILLING MACHINE

Frank W. Krueger, Saratoga, Calif., assignor to
" Food Machinery and Chemical Corporation, a

corporation of Delaware

Application February 13, 1948, Serial No. 8,125
(CL 226—116)

13 Claims.
1

This invention relates to filling machines and
‘more particularly to vacuum type filling machines
for filling containers at high speed.

The machine of the present invention is espe-
‘cially adapted for filling containers with liquids,
viscid substances, and pasty or semi-plastic

. materials.

It is one object of this invention to provide a
filling machine which is simple in construction
and highly efficient in use.

Another object is to provide a machine by
which accuracy of filling may be attained irre-
spective of the speed at which the ﬁlling opera-
tion is performed.

Another object is to provide a filling machine
having constantly driven filling valves operable
in timed relation with a can conveyor and-ele-
vator for filling cans in a minimum of time.

Another object is to provide a filling machine
having flexible can supporting arms for present-
ing & can to the filling valve of the machine.

Another object is to provide a filling machine
with a filling valve which is operable contingent
upon the presentation of a container thereto.

Another object is to provide a filling machine
having a filling valve which operates to refill
itself simultaneous with the discharge of a pre-
viously received quantity of substance therefrom.

Another object is to provide a filling valve of
the plunger type for accurately measuring the
quantity of substance to be filled into a container
and for effecting a complete discharge of such
measured quantity of the substance into a
container,

Other objects and advantages will become ap-
parent from the following description in connec-
tion with the drawings in which:

Fig. 1 is a vertical section through a filling
machine embodying the present invention.

Fig. 2 is a fragmentary sectlon taken along
line 2—2 in Fig. 1.

Fig. 3 is a vertical section taken along line 33
in Fig. 1.

Fig. 4 is a detail section through the mecha-
nism shown in Fig. 3 and taken along line 4—4
thereof.

Pig. 5 is a section through a portion of the
filling valve shown in Figs. 1 and 4, with certain
parts thereof shown in a different position.

Fig. 6 is a detail of a control mechanism, partly
in section, taken along line 6—6 in Fig. 4.

Fig. 7 is a section through Fig. 6 taken along
line 1--1 thereof, certain parts being shown in
a different position.

Fig. 8 is a perspective view of the fllling valve
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of Figs. 3, 4, and 5 with parts thereof broken
away for purposes of illustration.

Fig. 9 is a diagram illustrating the varlous
phases of the operation of the filling machine.

The filling machine of the present invention
(Fig. 1) generally comprises a base | supporting
an arbor 2 upon which g turret 3 is mounted for

~ rotation. The turret 3 carries a plurality of lifts
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6 and a corresponding plurality of filling valves
1, the latter of which are suprlied with the prod-
uct to be fed into containers. The valves T are
each drivingly coupled to an epicyclic train i1
operatively associated with the turret 3 and the
latter is driven by a gear 13 which meshes with
a pinion gear 14 secured to o drive shaft 5. The
shaft 15 is driven by any suitable power transmit-
ting mechanism, not shown, so that the turret
3 and its associated parts rotate about the arbor 2.
The lifts 6 are each provided with a can table
16 adapted to receive a can from g feed mecha-
nism (not shown) when the lift is in its lower-
most position, the lift subsequently effecting ele-
vation of the can into sealing engagement with
the filling valve T associated therewith for the
reception of a charge of the product to be fed.
After receiving a charge of the product, the cans
are lowered one after another by the lifts 6 and
the cans are then discharged from the filling
machine in 3 manner well known in the art.
The base | of the machine (Fig. 1) consists
of a pedestal 20 which may be provided with legs
or the like, not shown, for supporting the pedestal

" upon a floor or bench. The pedestal includes a
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dise portion 21 provided with a central sleeve 22
into which the reduced lower end of the arbor
2 fits to secure the arbor in an erect position
above the pedestal.

The arbor 2 is provided with a shoulder 23
which rests upon the upper surface 24 of the
sleeve 22 and a thrust bearing 25 fits over the
enlarged portion 26 of the arbor sg as to rest
upon the surface 24 of the sleeve 22.

The turret 3 is so constructed as to provide
two main parts, namely, a spindle portion 28
which rests upon the thrust bearing 25 and a
carriage portion 29 which is adjustably mounted
on the spindle 28 so that it can be raised or
lowered with respect to the spindle for reasons
later to become apparent.

The spindle 28 of the turret is provided with a
bearing 30 at its lower open end which fits over
the enlarged portion 26 of the arbor and rests
upon the thrust bearing 25. The upper portion
of the spindle is provided with an interior flange
31 in which is supported a ball bearing unit 32
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having its inner race encircling the arbor 2 for
supporting the spindle concentric with respect
thereto. The gear I3, hereinbefore mentioned,
is secured to the lower portion of the spindle 28
by a key 33 so that the gear 13 and spindle -28
rotate as a unit about the arbor 2.

As clearly illustrated in Fig. 1, the base | of
the machine includes a casting 34 secured to the
pedestal 20 in any suitable manner and formed
to provide a housing 38 around the gear (3 and
pinion gear (4. The drive shaft {5 for the pinion
gear extends through a bearing box 36 supported
in the side wall of the casting 38 and a pair of
spaced ball bearings 37 and 38 are arranged with-
in the box 36 for rotatably supporting the drive
shaft. The casting 34 is also provided with an
upstanding wall 39 above the upper wall -of the
housing 35 and the wall 39 has an inturned flange
40 to which an annular cam 41 is secured.

The lifts 8, hereinbefore referred to, are radi-
ally disposed around the mid-portion of the spin-
dle to which they are secured in & manner now
to be explained. Each lift comprises a mounting
bracket 42 secured to the spindle by & pair of bolts
43 extending through vertical slots 44 in the
" bracket 42 to permit adjustment of the brackets
vertically on the spindle. Each bracket is pro-
vided with spaced horizontal slots 45 and 46 ad-
jacent its upper and lower ends, respectively, and
a palr of flat springs 4T and 48 have thelr inner
ends disposed in the slots 45 and 46, respectively.

The springs 47 and 48 are clampingly secured to;

the bracket 42 by bolts 49 so as to extend radially

4
The can table I8, hereinbefore mentioned, is
secured by bolts 64 to the flange §9 formed on
the bracket 58 of the casting 52 and when the
wheel 56 is depressed by the cam &1 in the man-
ner explained above, the can table will be disposed
slightly above the sprocket teeth 63 for receiving

- the container from or for discharging the con-

tainer onto the conveyor associated with the
sprocket teeth 63 in a manner well known in the -
art.

The can table 18 is provided with a back rail 65

. for centering a container on the table as the con-
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relative to the spindle and in spaced parallel -

relation with respect to each other.

The opposite or outer ends of the springs 41
and 48 extend into slots 50 and 5{, respectively,
formed in a casting 52 and are secured to the
same by bolts 53 so that the casting 52 is sup-
ported in a vertical position, in parallel relation
with respeet to the spindle 28. The casting 52
has a boss formation 54 extending further radi-
ally with respect to the spindle and this boss is
- provided with a tapped bore 55. A roller or wheel
56 is rotatably mounted on a bolt 57 and the
reduced end of the latter is threaded into the
tapped bore 55 for securing the wheel 56 to the
casting 52 for rotation with respect thereto.

The wheel 56 1s disposed to engage the annular
cam 41 secured to the flange 40 of the wall 39 and
when the wheel is depressed by engagement with
the deep portion of the cam #1, the springs 47
and 48 will be flexed in parallelism. Conse-
quently, and by reason of the spaced relation of
the springs 47 and 48, the outer ends thereof and
the casting 52 secured thereto will remain in a
vertical position during up and down movement
thereof. Although flexing of the springs 47 and
48 causes the casting 52 to move laterally while
moving up or down, it will be noted that the
change in lateral disposition of the casting 52
during its movement is slight and will not mate-
rially affect the result sought to be obtained by
raising and lowering of the casting.

The ecasting 52 is provided with a bracket 58
having an inturned flange 59 which extends up-
wardly through an opening 60 formed in g disc 61
secured to an annular flange 62 of the spindle 28.
The periphery of the disc 61 is provided with
sprocket teeth 63 adapted to be associated with
a conveyor chain, not shown, provided with Iugs
projecting. through a slotted feed table, not
shown, for engaging and feeding containers to-
ward and away from the turret 3 in a conven-
tional manner.,
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tainer is received from the feed conveyor so that
the open upper end of the container will register
with and have sealing engagement with a sealing
cap 66 of the filling valve T associated with the
lift 6.

The upper portion of the spindle 28 is provided
with a threaded outer wall 67 and has a locking
ring 68 threadedly arranged thereon. The car-
riage portion 29 of the turret 3 is provided with a
central body 69 having internal threading 70
adapted to fit the thread on the outer wall 67
of the spindle so that the carriage 29 can be ad-
justed relative thereto for properly spacing the
sealing eap of the filling valve T from the can
table 16 for the reception of one or another size
of standard container therebetween. When the
central body 69 of the carriage 29 has been set
at the desired position of adjustment ca the
threaded wall 87 of the spindle, the locking ring
68 is turned up against the lower edge of the
body 69 to secure the latter to the spindle for
rotation therewith.

The central portion of the carriage has a later-
ally extending disc 73 formed therewith and the
disc 13 has an upstanding annular wall 74 at its
periphery. This wall T4 has a lateral flange 15
at its upper end and the outer end of this flanse
15 is provided with an upstanding wall 16. An
annular tube or conduit 17 surrounds the wall 16
and is secured thereto for supplying the mate-
rial to be dispensed into the containers to the
several filling valves in a manner later to be-
come apparent.

A head casting 18 is secured to the upper edge
of the wall 76 of the central body 69 and has an
upwardly extending hub portion 79 which fits
upon the upper portion 80 of the arbor 2 for
rotation relative thereto. A distributor 81 is se-
cured to the upper surface of the head casting for
rotation therewith and has a coniecally shaped
interior in which a cone shaped valve member
82 is disposed. The valve member 82 has a hol-
low center 83 which fits over the hub portion 79
of the head casting and the member 82 is pressed
downwardly into the conieally shaped interior
of the distributor 81 by a compression spring 84
resting upon a washer 85. The washer 85 closes
the open upper end of the hollow center 83 of
the valve member, the spring 84 being compressed
by a hand wheel 86 threadedly mounted upon the
threaded upper end 87 of the arbor 2.

The cone shaped valve member has a plurality
of passages, one 88 of which is adapted to be
threadedly connected to a material supply con-
duit, not shown, through which material to be -
canned is supplied preferably from a pump, not.
shown. ' The other passage 89 of the cone shaped
valve is adapted for connection to a material re-
turn conduit, not shown, associated with the
aforementioned pump in a manner well known in
the art. - The supply passage 88 extends to an an-
nular groove 90 formed in the periphery of the :

8 valve member 82 and the groove 90 registers with
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& groove 91 formed in the conically shaped in-
terior of the distributor 8i. The return pas-
sage 89 has an elbowed bottom which communi-
cates with an annular groove 92 formed above
the groove 81 in the distributor 8f. The distrib-
utor 81 is further provided with a vacuum mani-
fold 93 communicating with a passage, not
shown, formed in the conical valve member 82
in the same manner as the material supply and
return passages 88 and 83 and adapted to be
connected to a vacuum line, not shown, custom-
arily employed in the construction and opera-
tion of vacuum type filling machines.

A supply elbow 85 (Fig. 1) has its upper end
connected to a port 86 in the distributor 81 for
communication with the supply duct provided by
the annular grooves 8% and 9f and the lower end
of the elbow 95 is connected to the upper wall
of the annular tube or conduit 11 for suppling
the material thereto. The conduit 771 Fig. 2)
has a partition 97 formed adjacent the point
of entrance of the material from the supply
elbow 95 and, therefore, the material entering the
conduit is caused to circulate through the same
toward the opposite side of the partition 987.

A return elbow 98 (Fig, 1) having its lower end
connected to the upper wall of the conduit 17 re-
ceives the material which circulates there-
through and conducts the same into the annular
groove 92 in the distributor 84 for discharge by
way of the return passage 89. From the fore-
going, it will be apparent that the material en-
tering the conduit 77 is" kept in motion so as
to prevent heavier particles of the material from
settling or any appreciable portion thereof from
adhering to the inner walls of the supply tube
or conduit. Moreover, it should be understood
that material is continually supplied to the con-
duit 1T so that the latter constitutes a source of
supply of material for each of the fllling valves
and that the material in conduit 77 is maintained
at sufficient pressure so as to flow from the con-
duit by way of openings therein, now to be ex-
plained.

The lower wall 100 (Figs. 1, 3, 4, and 5) of the
conduit 77 is provided with a plurality of equally
spaczd discharge openings {81, each of which
communicates with a respective one of the filling
valve units 7. Each filling valve unit 7 is pro-
vided with a housing 102 having a flange 103
at its upper end secured by machine screws 104
to the lower wall 100 of the conduit 71. The
housing 162 has a throat 105 which communicates
with the opening 101 in the lower wall of the
conduit 17 and with the annular interior (06 of
the housing. A rotor 107 is arranged within the
annular interior of the housing and is provided
with a diametrically disposed cylinder 108 pro-
viding a passage, the open ends of which are
adapted to successively register with the throat
i05.. The lower end of the housing 182 is pro-

vided with an outlet passage 109 diametrically -

opposite the throat 105 so that as one open end
of the cylinder 108 registers with the throat, the
opposite open end of the cylinder registers with
the outlet passage 108. ’

A piston 110 is disposed in the cylinder 108 for
the purpose of closing off direct passage of the
supply material from the upper end of the cyl-
inder toward the lower end thereof. This piston
119 is adapted to move axially of the cylinder
for the purpose of discharging a predetermined
quantity of material therefrom once during each
cycle of operation of the valve. ' :

It will be noted that the outlet passage 109
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is slightly smaller in diameter than the eylinder
108, and consequently, downward movement of
the piston 110 is stopped at the periphery of the
rotor 107 ‘and the piston is, therefore, retained
within the cylinder. Simulteneous with the
discharge of material from the lower portion of
the cylinder by downward movement of the
piston, the portion of the cylinder ahove the pis-
ton 110 is evacuated so as to receive another
charge of material from the material supply
conduit' 77. The rotor 10T is then turned, in a
manner subsequently to be deseribed, and there-
after the piston is again moved downwardly re-
peating the discharge and filling of the cylin-
der as explained above.

The piston 110 is of a size calculated to oc-
cupy only a portion of the interior of the cylin-
der 188 so as to leave & measuring chamber 111
within the cylinder suffizient to receive the exact
quantity of material desired to be deposited
info the container on the can table 6. Since the
filling machine is adapted for filling various
sizes of containers, the piston 110 comprises
a2 number of interlocking parts, for example,
110a, 110b, 110c, secured together by a counter-
sunk head machine screw 112 whereby one part,
for instance, the part 110b, may be removed
or another such part inserted between parts {10¢a
and {10c for the purpose of increasing or di-
minishing the size of the measuring chamber
{11, In this manner, the size of the measuring
chamber can be varied so as to assure that each
container will receive an amount of produce

. commensurate with its size,
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As hereinbefore pointed out, the open upper
end of the container is pressed into sealing en-
gagement with the sealing cap 65 of the filling
valve 1. 'This sealing cap (Pigs. 3, 4, and 5) com-
prises a casting {13 secured to the bottom of the
housing 102 and provided with a depending
skirting {14 having an inturned lip (15 at its
lower end. The casting (13 is provided with a
passage {16 in which a resilient sealing member
i1T is disposed. This sealing member, prefers
ably made of rubber, has an annular can engag-
ing portion 118 provided with a central opening
119 which is in registration with the outlet pas-
fage 109 in the housing. The sealing member
117 is further provided with an annular skirting
120 which is retained within the passage {8 by
the inturned lip (15. N

The opening 119 and outlet passage 109 are
lined with a sleeve 125 having its lower end {26
beveled at its outer periphery so as to extend
below the under surface of the can engaging
portion {18 o provide a drip edge for preventing
the material from adhering to the portion {18
of the sealing member subsequent to the de-
positing of the material into the container.

It will be noted that the housing 102 (Fig. 3)
is split at one side and that it is provided with a
pair of spaced lugs 127 and 128. The lower lug
128 is provided with a threaded bore 129 and
the upper lug 27 is provided with a hole 130
for the reception of a bolt {31. A compression
spring 132 is arranged on the bolt 131 between
the head 133 thereof and the upper lug (21
and the threaded portion 134 of the bolt is
threadedly connected to the threaded hore 129
50 as to yieldingly urge the spaced lugs 127, 128
toward each other. The housing 102 is thereby
clamped around the rotor {01 to prevent leak-
age of material between the housing and rotor.

The side wall 135 of the rotor (PFig. 5), i. e.,
the wall thereof which faces the center of the




2,640,741

7

turret, is provided with a clutch seat 138 adapted
to receive a clutch tooth 137 (Fig. 4) extending

axially from one end of a shaft 138. The shaft

138 has a splined portion {39 drivingly con-
nected to a splined sleeve 140 carried by and
secured within the bore of the hub 141 of a bevel
gear 142, ’

The opposite end of the shaft 138 is reduced
in size and has a compression spring 143 there-
on having its inner end resting against a washer
(44. The periphery of the washer 144 is secured
in place by an expansion ring 145 seated in an
annular recess. 146 provided in the bevel gear
142 and that portion of the washer which fits
over the shaft 138 is adapted to be engazed by
a snap ring (47 seated in an annular groove
148 provided near the end of the shaft 1838.

The bevel gear 142 (Fig. 4) is journalled in a
bearing 149 provided within a hub casting 150
extending through the annular wall 14 herein-
before referred to in connection with the de~
sceription of the carriage portion 29.of the turret.
The hub casting {50 is suitably secured to the
wall T4 so that the shaft 138 and rotor (087 will
be in axial alignment with respect to each other.

The bevel gear 142 is a component part of the
epicyclic train 11 hereinbefore referred to and
now to be more fully explained. The bevel gear
142 (Fig. 1) meshes with a bevel gear 151 sup-
* ported upon a bearing plate 152 disposed on the
upper surface of the central body 69 of the car-
riage 29. The bevel gear 151 is mounted upon &
bushing 153 for rotation about the arbor 2 and
the hub portion 154 of the gear 15/ is keyed to
a spur gear 155. The spur gear 155 meshes with
a pinion gear {56 secured to a stud shaft (57
having its lower end journalled in a boss forma-
tion 158 of a bracket 159 in turn secured to the
lateral flange 15 of the central body 69. The
stud shaft also has a spur gear {60 secured there-
to which meshes with 2 pinion gear {62 fixed
to the arbor 2 and the upper end of the shaft
1587 is journalled for rotation in a boss formation
161 formed on the underside of the head cast-
ing 18. :

The machine is driven by the shaft {5 through
bevel gears (4 and 13 causing rotation of the tur-
ret 3, inclusive of valves T and can tables 16 about
the fixed arbor 2 in the direction of arrows a (Fig.
1). Consequently, since the gear 162 is fixed to
the arbor 2, and the gear 160, shaft 151, and pin-
ion 166 revolve about the same, rotation of gear
155 and bevel gear i51 about the arbor 2 in the
same direction as turret 3 but at a reduced speed
is effected. In the illustrated embodiment of the
present invention, the bevel gears 151 and 142
are so proportioned that the rotor 107 of each
valve 1 is rotated one half of a revolution in the
direction of arrow b (Fig. 3) during one complete
revolution of turret 3.

The bevel gear (142 (Fig. 4)- has a sealing cap

183 inserted in its inner open end and bearing
against the expansion ring 145. The opposite end
of the cap (63 is adjacent the side wall of the cen-~
tral body 69 so as to maintain g lubricant such as
grease within the bevel gear 142. The bevel gear
142 is maintained in proper position against the
bearing 149 provided in the hub casting (50 by
the bevel gear 5! and the washer 144 within the
bevel gear (42 provides a stationary base from
which the shaft 138 is urged toward the left (Fig.
4) by the compression spring i43. The clutch
tooth 137 is thereby pressed toward the side wall
135 of the rotor 10T for driving engagement in
the clutch seat 136 on the side wall 135 of the
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rotor. The rotor (07 is restrained against slid-
ing movement outwardly of the housing 102 (to-
ward the left in Fig. 4) by a retaining finger 164
secured by a screw 188 to the outside wall of the
housing 102.

From the foregoing, it is apparent that as the
turret and lifts are rotated about the arbor the
rotor turns within the housing 102 for inverting
the measuring .chamber (11 from registration
with the throat 105 irito registration with the
outlet passage 109 so that the charge of material
within the chamber will always be discharged
from that end of the chamber through which the
material was received. ’ o

The rotor 107 (Fig. 3) is provided with a pair of
grooves 1710 and 111 which are formed diametri-

“eally opposite each other in the periphery of the

rotor. Another pair of grooves {712 and 113 are
also .formed diametrically opposite each other in
the periphery of the rotor and these grooves 110,
171, 172, and 113 are disposed in spaced relation
and In annular alignment on the periphery of
the rotor so as to register with the outlet passage
However, it will
be noted from Figs. 4 and 5 that the throat 105
is partially restricted by a beveled side wall 105’
(Figs. 4 and 5), the lower end of which lies in the
annular path through which the grooves 170 to
113 are moved. Therefore, the material which
passes through the throat 105 is prevented from
entering or clogging the grooves 110 to 173.

The grooves 170 and 1T are each connected to
the atmosphere by way of a lateral bore 174 and
115, respectively, for the purpose of venting a con-
tainer when it is in sealing engagement with the
filling valve subsequent to the actual filling oper-
ation as will later be explained. .

The grooves (712 and {13 (Figs. 3, 4, and 5)
communicate with a lateral groove 176 and 111,
respectively, in turn communicating with an an-
nularly extending feeder groove 118 and 179, re-
spectively, disposed adjacent the outer margin of
the rotor. These feeder grooves {18 and 179 are
adapted to régister with a port 180 (Fig. 8) in the
housing 102, the outer open end of the port 180
being connected to one end of a flexible tube or
hose 181 having its opposite end connected to the
vacuum manifold 93 (Fig. 1) in the distributor 81.

The port 180 is located so as to register with
either the feeder groove 1718 or the feeder groove
1719 when the groove 112 or 113 associated there-
with is about to register with the outlet passage
189. The feeder grooves 178 and {19 are each of
sufficient length as to maintain connection with
the port 180 leading to the vacuum line, while its
associated groove 112 or 113 moves past the out-
let passage 109. It will be noted in the diagram
of Fig. 9 that the groove 112 or 113, as the case
may_be, begins to register with the outlet pas-
sage 108 just as a container is about to be lifted
into engagement with the sealing member 117 in
the sealing cap 66 and, consequently, the contain-
er Is vacuumized immediately upon its engage-
ment with the sealing member {17. 'This effects
a sudden seizure of the container by suction im-
mediately upon engagement of the container with
the sealing member and assures that the con-
tainer is in proper sealed relation with the filling
valve prior to the filling operation.

From the foregoing, it is apparent that as the
rotor turns within the housing 102 and the meas-
uring chamber {f{ is brought into registration
with the outlet passage 109, the material within
the chamber is promptly discharged through the
passage {08 and into the container. In other
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words, the vacuum prevailing within the contain-
er plus the pressure with which the material is
discharged from the annular tube or conduit 77
causes the piston 110 to be moved downwardly to
thereby clear the cylinder 108 of the charge it
contained and at the same time to draw g new
charge of material from the conduit 17 down
into the cylinder 108 as the piston 110 is lowered
within the same.

Sinte the epicyclic train 1{ is constantly in
motion due to rotation of the turret 3, the rotor
107 continues to turn, i e., away from can fill-
ing position, and eventually the venting groove
§70 or {71, as the case may be, registers with
the outlet passage {09 to vent the interior of
the now filled container. Therefore, when the
wheel 56 is depressed by the cam 41 and the
springs 47 and 48 are flexed to lower the can
table, the container carried thereby is released
from the effect of vacuum and is free to de-
scend info a position for discharge from the fill-
ing machine by the discharge conveyor asso-
ciated therewith.

In the event the can table fails to receive a
container from the feed conveyor, it is apparent
that the charge of material in the measuring
chamber would be spilled out of the filling valve
onto an empty can table and be lost. ' In order
to prevent the loss of material due to the ab-
sence of a container on the can table, each lift
and filling valve is provided with a no can-no
fill device generally indicated at 190 (Fig. 4) in
the drawings. This no can-no fill device com-
prises a mast 191 having its lower end secured
by machine screws 192 to the back face of the
rail 65 provided on the can table. The mast
191 passes through 2 guide 193 provided in a
bracket 194 suspended from the hub casting 150
in which the bevel gear {42 is journalled. The
upper end of the mast 191 is provided with a
cam surface 195 adapted to be moved into the
path of cam lugs 196 provided on a disc {971
(Figs, 4, 6, and 7) which is secured by a pin 198
to the extended end of the shaft 138 between
the splined portion thereof and the clutch tooth
187 at its outer end.

The mast 191 is ordinarily restrained from
movement into the path of the cam lugs 96
when a container on the can table engages the
sealing member 117 of the filling valve but when
no container is presented to the can table i8,
upward movement thereof is not obstructed and
the springs 47 and 48 are free to straighten out
into the position illustrated in dotted lines in
Fig. 4. Therefore, without a container the can
table is permitted to rise high enough to move
the cam surface 195 of the mast 191 into the
path of the cam Iugs 196 and, consequently,
when one of the lugs 196 engages the eam sur-
face 195, the disc (97 is shifted inwardly, to-
ward the center of the turret, to the dotted line
position thereof shown in Fig. 4. The splined
shaft 138 is, accordingly, shifted a correspond-
ing distance against the action of the compres-
sion spring 143 to thereby withdraw the clutch
tooth 137 from the clutch seat 136 in the rotor
and the rotor is, therefore, uncoupled from driv-
ing connection with the epicyclic train il.

Although the disc 197 and splined shaft con-
tinue to rotate after disengagement of the clutch
tooth 137 from the clutch seat 136, the cam lug
196 which had engaged the cam surface 195 of
- the mast 191 passes the cam surface 195 so that
the splined shaft is released for movement by
compression spring 143 toward the rotor 107.
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Since the rotor ceases moving while the splined
shaft continues to rotate, the clutch teoth will
now be out of registration with the clutch seat
and, therefore, when the can table i3 subse-
quently lowered and the mast 190 withdrawn the
clutch tooth will straddle and sbut the surface
198 around the clutch seat 136 on the side wall
185 of the rotor. Consequently, the clutch tooth
will continue to rotate relative to the uncoupled
rotor until the clutch tooth again registers with
the clutch seat thereof and is urged into the
same by action of the spring 143 in the usual
manner,

Operation

The filling machine of the present invention
is adapted to be driven contihuously by way of
the drive shaft 15 and gears {4 and {3 whereby
the turret 3 is rotated about the arbor 2.

In connection with the diagram, Fig. 9, it will
be noted that during a little over one~quarter
of a revolution of the turret, the can tables are
in their lowermost position and the filling valves
associated therewith are closed so that empty
containers can be received by and filled contain-
ers discharged from the machine. It is during
this phase of the operation of the machine that
the springs 47 and 48 of the lifts § are fexed
by engagement of the wheel 56 with the deep
portion of the cam 41 as is illustrated in Fig. 4,
an empty container being delivered to a particu-
lar can table just prior to the arrival of the
wheel 86 at the declevity of the cam (see Fig. 3).

It should be understood that the turret may
carry any number of filling valve units and lifts
as desired, however, a machine provided with
twelve sets of filling valves and lifts has been
found satisfactory for accurately filling approx-
imately 500 cans of 2 oz., 434 oz., or 6 0z. ca-
pacity per minute. As hereinbefors pointed out,
the sprocket teeth 63 of the machine are adapted
to mesh with a conventional lug bearing con-
veyor chain so that a continuous stream of con-
tainers supplied to the filling machine will be
received in timed relation with the running
speed-thereof for deposit one after another onto
successive can tables 186.

Almost simultaneous with the event of the
wheel 56 riding off of the deep portion of the cam
41, the vacuumized groove 1712 begins to register
with the discharge opening of the valve 1,1 e,
the sleeve 125 in the passage 109. Therefore,
when the wheel rolls past the declivity of the
cam 41 the springs 4T and 28 are released and
tend to straighten out by their own resiliency and
the can table I16 with a container thereon rises
with snap-like action to present the open upper
rim of the container into sealing engagement
with the eentral portion {18 of the sealing mem-
ber {171. Consequently, the container is promptly
vacuumized which effects a perfect seal between
the container and sealing member., The can
table 16 in the meantime is still urged against
the bottom of the container by reason of the fact
that the container is of a height sufficient to
prevent the springs 4T and 48 from completely
straightening out and the mast 191 of the no-can
no-fill device 190 will, therefore, be restrained
from movement into the path of the cam lugs
196 on the disc 197. Consequently, the container
is maintained in centered position on the can
table as the rotor 107 is advanced within the
valve housing 102.

It should here be noted that since the rotor

107 turns only one-half a revolution during each




2,540,741

11
filling operation of the machine, the sleeve {08
is in 2 horizontal position (I in Fig. 9) when

8 container is elevated into fillling relation with.

the filling valve. Moreover, during operation of
the machine, the measuring chamber (i{ will
have been supplied with a charge of material
and, consequently, this charge will be delivered
toward the vacuumized container, clockwise as
seen in Fig. 9 and through positions II, III, and
IV thereof. When the rotor has been turned
into vertical position, as illustrated at V in Fig.
9, the piston {10 is caused to drop into its lower-
most position by the combined effect of the
vacuum prevailing within the container and the
pressure prevailing upon the material within the
supply conduit 11. It is, therefore, apparent
that the material within the chamber 1{{ is dis-
charged from the same as the piston moves down-
wardly into engagement with the inner periphery
106 of the housing {02. Simuitaneously with the

10
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downward movement of the piston {{0 a new

charge of material is drawn downwardly into the
opposite end of the cylinder 108 which becomes
a measuring chamber | {l preparatory to the fill-
ing of the next successive container,

The rotor 107 continues to turn, clockwise (VI
in Fig. 9) and just before the wheel 56 of the
can table arrives at the acclivity of the cam 41,
the filled container is vented (VII in Fig. 9) by
communication thereof with the venting groove
§70. From the foregoing, it will be understood
that the container is no longer air locked rela-
tive to the sealing member ({7 and that the con-
tainer is supported in raised position solely by
the can table 16. Consequently, when the wheel
56 is depressed by the deep portion of the cam
41, the springs 47 and 48 of the lift are again
flexed and the container lowered (VII in Fig. 9)
for subsequent discharge from the machine.

Although vacuumization of the containers in
the manner explained above is desirable for effi-

cient and accurate filling of containers at a high .

speed, it will be apparent that this feature may
‘be dispensed with when open or vented con-
tainers are to be filled. In such case, the ma-
terial is forced into the measuring chamber of
the valve under sufficient pressure from the sup-
ply conduit as to cause a discharge of a measured
quantity of material from the opposite side of
the valve into a confainer which is open or
vented to atmosphere.

While the invention herein has been described
in connection with the specific device disclosed,
it will be understood by those skilled in the art
that the same is capable of variations, modifica-
tions, and alterations without departing from the
spirit of the invention. I, therefore, desire to
avail myself of all variations, modifications, and
alterations coming within the purview of the
appended claims.

What I claim as new and desire to protect by
Letters Patent is: .

1. A filling valve for a container filling ma-
chine comprising a filling head having an inlet
and an outlet opening, a rotary valve in said
fillling head provided with a passage adapted to
register with said inlet and outlet openings, a
container engaging seal around said outlet open-
ing for sealingly engaging a container presented
thereto, a material supply line communicating
with said inlet opening for transmitting material
under préssure into said passage, a piston slidably
supported in said passage for obstructing the
flow of material through the same and cooperat-

12

ing with sald passage for providing a chamber
therein for receiving a quantity of material com-
mensurate with the capacity of the container to
be filled, a vacuum line, said rotary valve having
& vacuum port for connecting said vacuum line
with said outlet opening for vacuumizing a con-
tainer presented thereto, and means for rotating
said rotary valve for inverting said chamber for
registering the end of said passage carrying the
piston with said inlet opening whereby the com-
bined effect of the vacuumized container and the
material entering said inlet opening causes move-
ment of said piston axially of said passage for
discharging the material from said chamber
through said outlet opening.

2. A lift for a filling machine comprising leaf
springs having their corresponding ends secured
in vertical alignment so that said springs extend
laterally in spaced parallel relation one above
the other, a can table secured to the opposite ends
of said leaf springs for maintaining said springs
in parallelism during vertical flexing thereof
whereby said can table will remain substantially
horizontal during such vertical flexing of said
springs, and means for flexing said leaf springs

" to shift said can table into can receiving or dis-
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charging position and for subsequently releasing
said leaf springs for return toward their normal
position in snap-like action.

3. A filling machine comprising a valve, a leaf
spring having one end so secured relative to said
valve that the free end of said leaf spring ex-
tends laterally beneath and is biased toward said
valve for pressing a container into sealing engage-
ment with said valve, means for supporting a
container on the free end of said spring, and
means for flexing said leaf spring for urging the
free end thereof away from said valve for permit-
ting removal of a container from and insertion of
a container into said machine and for subse-
quently releasing said leaf spring for presenting
the newly inserted container to said valve in snap-
like motion. -

4. In a filling machine including a valve for
receiving g container.in sealing engagement there-
with, a lift comprising a leaf spring so secured
relative to said valve that the free end of said
leaf spring will extend toward said valve, a can
support mounted on the free end of said leaf
spring for presenting a container into sealing en-
gagement with said valve, and means for depress-
ing the free end of said leaf spring for releasing
said container from sealing engagement with said
valve.

5. In a filling machine having a filling valve,
8 can lift comprising spaced flat spring arms ar-
ranged one above the other and having their cor-

- responding ends secured in spaced vertical rela-

tion with respect to said filling valve whereby the
free ends of said arms will flex in parallelism
with respect to each other toward and away from
said valve, a bar provided with a can table and
secured to the free ends of said arms for maintain-
ing them in parallelism during flexing thereof
whereby said bar will remain vertical during flex-~
ing of said arms, means for flexing said arms for
shifting said can table into can discharging and
receiving position and for subsequently releasing
said arms for return movement by their own re-
siliency toward their normal position for moving
8 can on said can table info filling relation with
said filling valve.

6. In a filling machine including a carriage
carrying a valve adapted to have sealing engage-
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ment with a container presented thereto, a 1itt
comprising leaf springs secured to sdid carriage

and extending therefrom in spaced parallel relg- -

tion for flexing movement toward and away from
said valve, a can table secured to the free ends
of said leaf springs, a cam track, means on said
can table for engaging said cam track, and means
for moving sald carriage and cam track relative-
ly with respect to each other for causing progres-
sion of said cam engaging means relatively with
respect to said cam track for parallel flexing said
leaf springs for moving said can table into con-
tainer discharging and receiving position and for
subsequently releasing said cam engaging means
with respect to said cam track to thereby permit
said leaf springs to return toward their normal
extended position in snap-like action for present-
ing a container to said valve.

7. In a can filling machine having a revolvable
turret carrying a filler valve adapted to have seal-
ing engagement with a container presented there-
to, means for presenting a container into sealing
engagement with said valve comprising ieaf
springs secured to said turret so as to extend
radially therefrom in spaced parallel relation for
flexing movement toward and away from said
valve, a can table disposed to present a container
to said filling valve and secured to the free ends
of said leaf springs for maintaining them in par-
allelism during flexing thereof, and a cam adja-
cent said turret for engaging a portion of sald
can table for flexing said leaf springs into can
receiving and discharging position and for sub-
sequently releasing said can table to permit re-
turn of the leaf springs toward their normal posi-
tion whereby a container on said can table will
be presented to said valve in snap-like sealing
action.

8. A filling machine comprising a valve having
an inlet and an outlet opening, a supply of mate-
rial communicating with the inlet opening, means
for presenting a container into sealed relation
with respect to said outlet opening, a rotor in said
housing having a passage simultaneously com-
municable with said inlet and outlet openings, a
piston arranged in said passage for obstructing
flow of material through the same and leaving a
predetermined space in said passage for the ad-
mission of material from said inlet opening, a
vacuum line communicating with said valve, said
rotor having a port for communicating said vac-
uum line with a container presented to said outlet
opening for vacuumizing the container presented
thereto, and means operating in timed relation to
the container presenting means for turning said
rotor for inverting said passage whereby the mate-
rial lodged in the predetermined space thereof is
advanced into the vacuumized container incident
to the admission of another like quantity of mate-
rial into the opposite end of said passage.

9. In a filling machine including a turret carry-
ing valves adapted to having sealing engagement
with a container presented thereto, means for lift-
ing a container into filling relation with each of
said valves comprising leaf springs secured to said
turret so as to extend radially therefrom in spaced
relation for flexing movement toward and away
from said valve, a can table secured to the ends
of said leaf springs, a cam track, means on said
can table for engaging said cam track, means for
rotating said turret for causing progression of
said cam engaging means along said track for
flexing said leaf springs to move said can table
into container receiving and discharging position
and for subsequently releasing said cam engag-
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ing means to thereby permit sald leat springs to
return toward their normal extended position in
snap-like action for presenting a container to
said filling valve.

10. A fllling machine comprising a base, a tur-
ret mounted for rotation on said base, a filling
head carried by said turret and having diametri-
cally opposite inlet and outlet openings, means
for presenting a can into sealed relation with the
outlet opening of said filling head, a vacuum line,
a rotor in said filling head having a vacuum pas-
sage for communicating said vacuum Hne with
said outlet opening for vacuumizing the can pre-
sented thereto and for holding said can in sealed
relation to said filling head, said rotor having a
passage adapted to communicate said inlet and
outlet openings, means for supplying material to
said inlet opening, a pistonreciprocable withinsaid
passage for obstructing the flow of material there-
through and for supporting 2 predetermined
quantity of material admitted into said passage,
and means for turning said rotor for inverting
said passage whereby said predetermined quantity
of material is discharged into the vacuumized
can incident to admission of material into the op-
posite end of said passage.

11. A filling machine comprising g turret, a
filling head associated with said turret and hav-
ing an inlet and an outlet opening, means on
said turret for receiving a container for present-
ing said container into sealed relation with said
outlet opening, a rotor in said filling head pro-
vided with a passage adapted to register with
said inlet and outlet openings, a material supply
conduit communicating with said inlet opening
for transmitting material into said passage, a re-
ciprocable piston in said passage for obstructing
the flow of material through the same whereby a
predetermined quantity of material is retained in
said passage, means for rotating said turret, means
for releasably connecting said turret and rotor
for turning the latter during rotation of said tur-
ret to thereby invert said passage so that the end
thereof carrying the piston registers with said
inlet opening and incoming material effects move-
ment of said piston axially of said passage for dis-
charging the material from the passage through
said outlet opening, and means operable by said
container receiving means when no container is
received thereby for releasing said connecting
means for staying inversion of said chamber.

12. A filling machine comprising a turret, a fill-
ing valve on said turret, a container lifg supported
by said turret normally tending to move toward
said valve for pressing a container supported by
said lift into filling relation with the valve, means
engageable by said lift during rotation of said
turret for urging said lift away from said valve
for the reception and discharge of a container,
means for rotating said turret, a relesable coy-
pling between said valve and said turret for op-
erating said valve in timed relation with said tur-
ret, and means operable by said lift when no con-
tainer is received thereby for engaging said re-
leasable coupling for releasing said valve from
coupled relation with said turret.

13. In a container filling machine the combing-
fion comprising a filling head having an inlet
and an outlet opening, a rotary valve in said fill-
ing head provided with passages adapted to com-
municate said outlet opening successively with a
vacuum line, said inlet opening, and an air vent
in that order upon each one half revolution of
said valve, a container engaging seal around said
outlet opening for sealingly engaging a container
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presented thereto, a material supply line com-
‘municating with said inlet opening for transmit-
ting material under pressure thereto, a piston
slidably mounted in the passage adapted to com-
municate the outlet with the inlet opening in sald
filling head, for obstructing the flow of material
through the same and cooperating with said pas-

sage for providing & chamber therein for receiv- .

ing a quantity of material commensurate with the

capacity of a container to be filled, means for !0 Number

presenting containers successively in sealed rela-
tion to said outlet opening, and means operating
in timed relation to said container presenting
means for rotating said rotary valve one half

revolution upon the sealed presentation of each
container to sald outlet opéning.
FRANK W. KRUEGER.
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