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1

My invention relates to a method and appara-
tus for packing flake materials and, while not
limited  to_this. purpose, has been primarily de-
veloped for the purpose of packing flake tuna
fish.

An object. of my invention is to provide an ef-
ficient machine adapted to compress or form
flake tuna into a cake and pack such tuna in a
can which when opened by the user presents an
attractive homogeneous appearance.

Another ohject of my invention is to provide a
method of packing moist flaky materials in which
a_compression chamber is loosely filled with such
materials, thereafter the materials are pre-com-
pressed to form a mass of uniform density, then
the mass is trimmed to a desired volumg to ar-
rive at a mass of the desired weight, and there-
after the mass is compressed to form a cake of
sufficient cohesiveness and rigidity that the cake
will retain its cake form during packing in a
can and maintain such form until the can is
emptied for use.

A further object of my invention is to pro-
vide a machine adapted to compress flake tuna
or other materials capable of being compressed
into a cake and pack a substantially uniform pre-
determined weight of such materials into a can.

My invention further contemplates the provi-
sion of a machine which includes a series of
compression chambers which may be filled with
a predetermined volume or weight of {una in
flake form and compressed into a cake and then
transferred to a can, the compression of the tuna
being sufficient and its cohesiveness being such
that when in the can, with oil, upon opening
the can and inverting it, the cake of tuna will
drop out of the can as a whole cake.

Other objects and advantages of my invention
will be set forth in the claims and will be ap-
parent from the following deseription, when tak-
en in connection with the accompanying draw-
ings, in which:

Fig. 1 is a schematic view of the machine of
my invention with the compression chambers or
cylinders thereof unrolled better to illustrate the
operation of the machine and the method of my
invention; _

Fig. 2 is a front elevation of the machine show-
ing the filling side of the machine; )

Fig. 3 is a rear elevation of the machine with
parts broken away so as to illustrate in greater
detail important parts of the machine;

Fig. 4 is a partial top plan view of the machine
with parts broken away better to illustrate the
invention and with the turntable 152 shown in
Fig. 8 omitted;
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Fig. 5 is a sectional view taken substantially
on the line 5—5 of Fig. 4 in the direction in~
dicated by the arrows;

Fig. 6 is a sectional view taken substantially
on the line 6—6 of Fig. 4 in the direction in-
dicated by the arrows;

Fig. 7 is a sectional view taken substantially
on the line 1T—T of Fig. 2 in the direction in-
dicated by the arrows;

Fig. 8 is a view taken substantially on the line
88 of Fig. 3 in the direction indicated by the
arrows and showing in detail the path of travel
of the cans;

Tig, 9 is a sectional view taken substantially
on the line 9—8 of Fig. 4 in the direction in-
dicated by the arrows and showing the filling
trough and agitator bars;

Tig. 10 is an enlarged view of a portion of
Fig. 2 showing the compression pistons in dotted
lines and with the side wall of the filling trough
rvemoved to better illustrate the agitator bars and
the screw conveyor for the flake tuna;

Fig. 11 is a top plan view of Fig. 10;

Fig, 12 is a sectional view taken substantially
on the line 12—12 of Fig. 10 in the direction in-
dicated by the arrows to illustrate the construc-
tion of the compression cylinder or chamber and
associated parts; and

Fig. 13 is a sectional view taken substantially
on the line 13—I3 of Fig. 4 in the direction in-
dicated by the arrows.

While the machine of my invention has been
primarily designed for the purpose of packing
fiake tuna, which is relatively moist and capable
of being compressed into a cake, the machine of
my invention may be also used for the purpose
of packing other materials of somewhat similar
character.

Referring to Fig. 1, the flake tuna is dumped
into a hopper (6 and falls by gravity therefrom
into a filling trough {7 (see also Fig. 10). The
filling trough is relatively long, extending
throughout the major portion of one side of the
machine, as shown in Fig. 2. This, as will pres-
ently appear, is important as it gives a relatively
long straight run at the filling position of the
compression chambers or cylinders, making it
possible to completely fill each compression cham-
ber without excessive agitation of the tuna.
Excessive agitation is likely to beat the tuna
into a pulpy mass and its is a particular object
of my invention to handle the tuna gently so as
not to break down its character as flake tuna.
The sidewalls of the filling trough slope inward
and downward, as shown most clearly in Figs.
7 and 9.
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Carried by the end walls of the filling trough
are bearings which support a shaft 18. The shaft
{8 is driven by a motor 18 (Fig. 2) which is con-
nected to the shaft by means of sprockets and
a chain 21. Mounted on the shaft 18 are a pair
of U-shaped agitator bars 22, the purpose of
which is. fo relatively gently agitate the tuna
as drops into-the filling trough so as to distribute
it into the compression chambers or cylinders
presently described. Also mounted on the shaft
{8 is a helical screw convevor 23, the pitch and
direction of rotation of which is such that flake
tuna is carried from left to right of the machine,
as viewed in Figs. 1 and 10. In thé schiematic
showing of Fig. 1 which may be considered as a
linear development of the machine the mové-
ment of the materials after they are in the pres-
sure chambers presently to be described is from
left to right as viewed in that figure.

_'The -machine includes a base generally. indi-
cated by the numeral 24, a support plate 26, 8
support plate 27.and support plates 28 and 29
(see Fig: 3). ™ F‘in 4 parts have been broken
away to show the four main support plates of
the; machine. Support plate 27 is carried by
columns 3{ .mounted on supnort. plate 26. The
plates 26 and 21, together with one of. the _sup-
porting.columns 31, is shown in section.in Fig. 7.

Plates: 28.-and 28 are supported from the plate

27 by means of pedestals 32 and by staybolts 33
which extend from the plate 25 (see Flgs 2
and 3).

~Carrled by suitahle su'oports in the base of the
machine (Fig. 3) is a motor 36 which drives a
sprocket 37 which through a chain 38 drives a
sprocket 239. The sprocket 3¢ is loosely mounted
on-a. shaft 4f which. is svitably journaled in
the support plates 28 and 27. as indicated at 42
(see also Fig. 5). The sprocket 39 is connected
to the shaft by means of a clutch 43, the clutch
elements of which are frictionally connected
together by .a clutch shifter 44 operated by a
hand -confrol 46 (see also Fig. 2). A pair of
sprockets 47 rotate with shaft 41 bheing keyed
thereto-: (Fig: 5) . and drive special chains 48
which pass over sprockets 49 mounted on a shaft
5{i; *The shaft 51 is also journsled in the plates
26 iand 27, as indicated at 52. XEach set. of
sprockets is rigidly connected together by cou-
plers 50-(Figs.5 and.6).

~The--special - chains :are shown most clearly_

in" Pigs. 5, 6 and 7 and include the usual :cylin-
drical driving-roller 53 which is engaged by the
teeth of the sprockets 47 and 49 and the conven-~
tional~rotler dinks of a standard roller .chain.
A pair of U-shaped links 54 are pivotly connected
toathe: faces-of the roller links of each chain by
conventional side plate pins. A mold unit 58
(Fig. 7) is connected as for example by screws,
as shown-in Fig., 12, to the mounting faces of
each set of four U-shaped links 54. The adjacent
U-shaped links 54 are not connected to -each
other so that they are.free to shift. angularly
with respect to each other as the chain passes
around the sprockets.

As shown in Fig. 7, carried by the supportlng
columns.on the front and. back of the machine
is a rail 55 over which the facing U-shaped links
54 run. The purpose of the rails is o maintain
the mold units. in alignment with each other par-
ticularly during the straight runs of the mold
units and in alignment with the filling trough
during filling of the mold units.

As shown most clearly in Fig. 12, the mold
units 56 each include a eylindrical compression

4

chamber or cylinder 57, a front opening %8 form-
ing an entry way for the cans as will presently
appear, a piston seat 59 and a cylindrical piston
guide 61. The rear wall of the mold unit is
slotted, as shown at 62, the purpose of which
will later appear. The piston guide 61 is slofted
at 63. to-receive a guide -rib 64 formed on the
piston 66 (Fig. 5).. The piston hds an enlarged
head 67 which in the retracted position lies on
the seat 59, as shown in Fig. 6. As shown most
clearly in Fig. 5, the piston 66 at its lower end
is bifurcated; as shown at 68, to receive a shaft
69 whieh carries an inner roller 11 and an outer
voller 712, -

Referring now to Fig. 2, the pistons 66 are
actuated by a sériés of cams. At the left of Fig.
2 which we will term the beginning of the cycle,
the outer rollers 12 ride on a cam 81 which rises
steeply, as shown in the drawings, to. rajse the
pistons 66 so that the pistons close the Jlower
enhds "of the’ compression chambers 51.% The
rollers then ride along a straight’ sectlon ‘bf o
cam 82 during the filling operation. The rollers
12 then ride upward on a cam 83 which I shall
call for convemence a pre-compression cam

- As. shown in Fig. 2 at 85, the cam 81 and’ the
cam ‘g2 ‘are adJustable upward and”’ downwwd
~ to ‘adjust the amount of Joose, ﬁll as. will ipres-
ently appear The pre-compressi 83°is"

20

25

30
82 to vary’ the amount of pre-compression He
pre-compression cam 83 Is loaded by'a spring‘

88 having a rise 89 which I will,, for purposes
of -convenience, call a triniining cami.. As, will .
preséntly appear, the trunming cam, has an
accurate and fine adjustment to dJust the vol-
umeé of material in the compreéssion. chambers .
and hence the weight. From the trimniing cam
88. the rollers 72 ride on to a sémi-circular cai -
9| The cam 91 is shown in section in #ig. 13 and
as shown in that view is supported by. threaded
elements 82 which extend through the. support
plate. 26.and, after adJustment by adJustmg the
SCrew. upward or. downward may - be locked n
position by nuts.93.

. The: outer rollers, after passmg aroun
semi- circular cam 91 (see Fig. 3), enter.a posl- :
tion such.- that the inner rollers. Tt enter .the
track of a cam 96. (Fig..3). The cam.,96 I Wlu
for purposes of convenience, call the, pxston w1th- :
drawal cam. The cam 96 is relatively-long and -
is slightly inclined downward through the major:
part of its length so that the pistons 66 are with-
drawn gradually; for a purpose which will.pres-
ently appear. The cam 96 Is turned downward
sharply .at 97. to- withdraw the -piston ranidly
from the position shown at the left: in Fig. 7 -
to the dotted line position.shown at--the -left
in Fig. 6. This action permits a can to enter
the mold unit through the entrance opening &8
(Fig. 12) and seat on the top of- the enlarged .
part 67 of the piston 66, as shown at the:right
in Fig. 6. After the inner roller.1{ leaves the
cam 96, the associated piston is in a fully re-
tracted position and is not controlled by a cam
until the.outer roller again engages the cam 8t
(Fig. 2).

.'The long cam 96 is bolted to one of the col-
umns 31, as shown at {01 (Fig. 3). At its other
end the long ecam 86 is bolted to the semi-circular
cam 91, as shown at 102. The long cam.. 96 may -
be adjusted upward or downward by adjust-
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ment: of-the. semi-circular cam 81;. as previously
explained in connection with the description. of
Pig. 13. Thus the cam 96 always: remains in a
position to receive the inner roller after the outer
roller leaves the semi-circular cam: 91, notwith-
standing any adjustment of the semi-circular
cam 91.

Keyed to the drive shaft 41, as shown at 106
(Fig. 5), is a turret (07. The turret 10T has
a plurality of bores 108 adapted to receive upper
compression plungers or pistons 189. The plung-

ers 109 are similar-to the pistons 66 and. include:

enlarged faces (1 and ribs {12 which mate with
grooves (not shown) formed in: the bores 108
of- the turret; 107.

At-their upper ends-each of the.plungers- {09

is bifurcated to receive a shaft 113 which carries.

@ pair of rollers 114 and 116. The inner rollers:
{16 ride on a cam (17 which is circular, as shown

in Fig: 3. The outer roliers {14 during: a. portion

of their circular path of movement with the
turret- 107, ride on a compression cam. 1i8. The:
cam {171 is bolted to angle: plates ({9 which are

rigidly carried by the top plate 28, as- shown. at-

121 (Fig. 5).
As shown most clearly in Fig. 13, the.compres-
sion cam (I8 is carried by & plurality-of: bolts

122, the heads of which engage a pressure plate.

123. A sleeve 124 encircling the bolt bears against

the cam ({8 and against the lower face of the:

pressure plate 123. Ihreaded into the support
plate 28 are a pair of bolts 126 which extend
through bores in the pressure plate 123. Wash-
ers: 127 which engage the nuts of the bolts serve
as backings for springs 128. Thus the plate. 123
floats and is urged into ensagement with the
support plate 28 by the springs 128. With this
construction, as will presently appear, the com-
pression force exerted on the tuna during its
compression into cake form. is slightly yielding;

Referring now to Fig. 6, the shaft 51 carried
keyed thereto, as shown at

or plungers 133 which have enlarged ends (34
and are. provided with ribs {36 which ride in
guide slots (not shown). Carried by the plungers
{33 are shafts 137 which ride in a cam groove
138 provided in a circular cam _plate 139. The
cam plate 139 is carried by angular brackets (41
which are bolted, as shown at 142, to the sup-
port plate 29.

In Fig. 8 I have shown the path of movement
of the cans. The cans enter the machine through
a can chute {48 which is conventional in con-
struction and need not be further described. The
cans enter on a can platform 1417 which is sup~
ported by brackets 148 carried by support rods
(Fig. 3) 149 extending upward from the support
plate 26. The cans enter the mold units through
the entrance openings 58 (Fig, 12) and_ are
pushed into the pockets or saddles immediately
under the cylindrical parts of the mold units by
the weight of the cans in the chute. The cans
are carried with the mold units in this position
while the ejecting plungers {33 transfer the
molded compressed material from the cylinder
or compression chamber into the can. After the
ejecting plungers are withdrawn sufficiently to
clear the top edge of the can, a can eiector 151
pushes the filled can on to a can turntable 152.

The can ejector 15f is pivoted at 153 to a
pivot support 164 (Fig. 3) which is carried by a
band 156 bolted to one of the supporting columns
31{. The can ejector has a; tail piece 157 adapted

to receive the end of s spring- 158, the other-end

131, a turret 132. The.
turret 132 is bored to receive a plurality of pistons.

10

15

20

25

30.

35

10

45

60

55

60

5

70

({]

6

of which is connected to the band, as shown at
159. As: the mold units are successively pre-
sented to. the can ejector 151, engagement of the
can ejector with. a mold unit, tensions the spring

. {58 and as soon. as the can ejector comes in

registry with the slot 62 (Fig. 12) in the mold
unit, the spring 158 forces the can ejector to the
dotted line position shown in Fig. 8 to eject the
can on to the turntable 152,

. The turntable may be mounted on a shaft 161
(Fig. 2) which extends through a-supporting col-
umn. 162 carried by a bracket 163 extending from.
the supporting base of the machine. The shaft
161 may be.driven by a chain and sprocket (not
shown) from. the shaft §i. Extending from
flange on_ the supporting column are a pair of
bars 168 which carry a can guard 167 to prevent
the cans from being discharged centrifugally
from the turntable (52. The cans are discharged
from_the turntable by an arm (68 which dis-
charges the cans-on o a suitable conveyor (not
shown).

As shown in Fig. 8, as the cans are rotated
with the mold units, they are held in position by
a can guard 174, This can guard is pivoted ab
1712 to one of the stayholts 33 and is cub out at 114
to extend around another staybolt so that the
inner edge.of the can guard will lie close to the
peripheries of the-cans. At the position approxi~
mating (16 the. guard engages the side wall of
the can so-as to insure that the can is against the
vertical walls of the mold unit and in positive
alignment with the associated compression cham-
ber. The can guard may be shifted to, the posi-
tion shown in dotted line in Fig. 8 for the purpose
of enabling access to the cans in case one of them
pecomes jammed or bent during its passgge
through the can- chute and the machine.

In Fig. 1 I have schematically illustrated the
operation of the machine of my invention in
which the somewhat oval path through which the
mold ynits travel has been rolled out better to il-
lustrate the operation of the machine. During
the. filling operation which is shown at the left
of Fig. 1, the outer rollers 12 are riding along
the straight portion of the cam 82. The molds
are filled by the brushing action of the U-shaped
agitator bars 22 which loosely fills the compres-
sion chambers of the mold units with the flake
material as they are successively presented to
filling position. As the compression chambers
travel to the right they are further filled, if neces-
sary, by the action of the screw or helical con-
veyor- 23.

. After being loosely filled, the rollers 72 ride on
the: cam 83, a knife 18f is provided above the
mold units. which, as the compression chambers
pass over the edge, scrapes off the loose material.
Thereafter, while the rollers are passing over the
high point of the cam 83, the pistons in the com-
pression chambers are pre-compressing the flake
material against the extension of the knife 181.
This pre-compression may be made any desired
amount by adjusting the position of the cam 83
upward or downward as previously described.
This pre-compression of the material is for the
purpose of imparting a substantially uniform
density to the mass of material in the compres-
sion chamber.

After leaving the cam 83, the rollers ride on
the high point 89 of the cam 88, the pistons are
raised slightly $o as to raise the partly com-
pressed material in the mold chambers just
slightly to enable a second knife 182 to cut off
a thin slice of the- partially compressed cake.



2,567,052

75
This trimming operation is for the purpose of
securing -accurate weight by accurately control-
ling volume of the partially compressed flake
material in the mold. By “trimming” applicant
means that the material is removed and not that
the surface of the material is merely smoothed.
+'To. assure accurate control of volume and
therefore weight and also to permit adjustmens
of the volume and weight of the final cake to
bhe placed in the ecan an accurate and fine ad-
justment of the cam 88 is provided, which as
shown in Figs. 1 and 2, includes an eccentric
strap: 183 pivoted to the cam 88 and pivotally
connected -eccentrically to a rotatable element
i84.- Rigidly connected to the rotatable element

184 is .a pointer 186 which may be shifted with
respect to a graduated segment dial (87. :

“One of the important features of my inven-
tion -is that the machine may be adjusted for
filled weight of the can while the machine is in
operation, that is, with flake material supplied
in sufficient quantity to loosely fill each of the
compression chambers and with a predetermined
pre-compression pressure applied to the pistons
byithe cam 83 against the extension of the knife
181, the cans may be weighed as they come off
the: riachine. If the- filled cans are: slightly
underweight or overweight, the pointer 186 may
be-rotated while the machine is in operation to
decrease the amount of trim and therefore in-
crease the weight of the cake placed in the can
or increase the trim to decrease the Weight of
the’cake placed in the can.

~After- leaving the trimming knife, the mold
units enter positions in alignment with the bores
in - the compression turret {07. During travel
in-alignment with the compression furret, the
rollers are riding on the cam 91 in which posi-
tion the pistons 66 are held at a constant level,
although this level is adjustable, as previously
described, While the mold units are in align-
ment with the turret 107 the rollers ({4 of the
pistons {09 are acted upon by the spring loaded
cam {18 to compress the flake material into a
cake of predetermined thickness. The thickness
of the-cake is dependent upon the weight of the
cake ‘desired, the pressure exerted by the cam

i-18-and the position of adjustment of the cam 81.

“In‘any event, it will be appreciated that any
desired .weight of the cake within the limits of
the machine may be formed and that this cake
may be molded at a desired pressure in accord-
ance with the character of the tuna being packed.
At times the tuna is more oily than at other
times-and the various adjustments of the ma-
chine- described are necessary to maintain sub-
stantially constant weight and in order to secure
a cake which will be retained in the compression
chambers without support when the lower com-
pression pistons are removed upon riding into
the track of the cam 96. The compression pres-
sure should. also be not so great as to cause the
material to lose an appreciable amount of oil
or. moisture. .

. In PFig. 1 the length of the cam groove 96 has
not. been shown. HHowever, the long gradually
sloping portion of the cam groove 86:is shown
in: Fig. 3. The purpose of the relatively long
cam groove 96 and its gradually downwardly
sloping - character is to insure that the pistons
will:not be withdrawn too rapidly so as to create
a-suction likely to pull with it material from
the cake or likely to draw the entire cake down
with. it:

An: my co-pendmg application ﬁled simulta.-,
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neously herewith, Serial -No. 774,625, filed Sep-.:
tember 17, 1947 (now abandoned), I have shown -
a form of piston which may be advantageously.
emploved with the machine of my invention.so
as to prevent particles of the flake material from .
adhering to the pistons,

The pistons are then pulled downward when .
thé rollers reach the part 97 of the cam 96, a can
is dropped into the mold unit in the manner pre- .
viously described and the mold units are brought.
into alignment with the bores in the turret 132.
At the proper position in the rotation of the tur--
ret 132, the plunger 133 is actuated by the cam .
{38 .and the compressed cake of flake material is.
pushed into the can. Because the cakes are all .
molded it is only necessary for the pistons to
push the cakes free of the compression chambers -
and no packing pressure is required on the cans..
It is usual to put oil in the can prior to filling the
can with tuns although this may be done after-
ward.: In any event when the-can is-sealed-with.
oil, the user may open the can and upon invert-:
ing the ean the tuna w111 drop out of the can as
a molded cake.-

While I have shown and descnbed the pre- B
ferred method.and apparatus of :my -invention,
it will be apparentthat various changes-and mod-:
ifications may: fe made therein, particularly .in’
the Tofm and relation of parts, without departing:
from the spirit of my” 1nvent10n as set forth m
the appended clalms s :

Teclaim: "

1. A method of packing a predetermmed weight
of moist, ﬁaky materlals in a container which=
comprises loosely filling & chamber with said ma="
terials, compressing said materials sufficiently to
form a mass of substantially uniform density,
trimming said mass to a predetermined thick="
ness, thereafter compressing said mdss into a cake™
of sufficient rigidity and cohesiveness that it will
adhere to the walls of the chamber without other
support and fransferring said cake to the con-
tainer in cake form. * °

2. A method of packing a predetermmed we1ght ‘
of moist, ‘flaky materials in & containér which
comprlses loosely ﬁlhng a chamber with said ma-
ter ials, pre- compressmg said materials to form’ a,:
mass of substantlally uniférm density, trimming
said mass to, a. preaetermmed thlckness, and
thereafter compressmg said mass into a cake of
sufficient rigidity and cohesiveness that when®
placed in a container with oil it retains its cake
form and when the container is opened for use
of the material, upon inverting the container,
the cake will drop from the container in cake
form.

3. A method of packing a predetermined weight.
of moist, flaky materials in a container which
comprises loosely filling a chamber with said ma-

mass of substantially uniform density, trimming
said mass to a predetermined thickness, and
thereafter compressing said mass into g cake of
sufficient rigidity,and cohesiveness that it will
adhere to the walls of the chamber without other.
support and so.that when placed in a container
with oil it retains its cake form and when the
container is opened for use of the material, upon
inverting the container, the cake will drop from
the container in cake form

4. A machine for packing materials in a con-
tainer comprising, in combination, a series of
compression chambers, means for moving said

76 compression chambers through a path of travel,
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means for filling said chambers with the mate-
rial to be packed, a piston movable with each of
said compression chambers throughout their path
of travel, a plunger, means for moving said plung-
er through a path of travel at least a part of
which coincides with the path of travel of said
chambers, and means for moving said plunger
into a chamber to comipress the material to be
packed between: the plunger and the piston.

5. A mschine for packing materials in a con-
tainer comprising, in combination, a series of
compression chambers, means for moving said
compression chambers through a path of travel,
means for filling szid chambers with the mate-
rial to be packed, a piston movahble with each.of
said compression chambers throughout their path
of travel, means for moving said pistons relative
to said enambers, g series of plungers, means for
moving szaid plunsers through a path of travel at
ieast a part of witich ccincides with the path of
-travzal ¢f said chambers, and means for moving
said plunzers into and out of said chambers to
compress the material to be packed between the
plungers and the pistons, means for feeding con-
tainers to positions in alignment with said cham-
bers and means for forcing the material out of
said chausbers infto the containers.

6. A machine for packing materials in a con-
tainer comprising, in combination, -a series of
compression chambers, means for moving said
-compression chambers through an endless ap-
proximately.-oval-path of travel, a piston movable
with each of said chambers throughout the path
of travel, means for moving said pistons into and
out of said chambers, means for filling said
chambers with the material to be packed, a turret
at each end of the oval, plungers carried by said
turrets, means for rotating said twrrets in syn-
chronism with the movement of said chambers,
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means for moving said plungers into and out of 40

said chambers, the plungers of one of said turrets
cooperating with said pistons to compress the
madterial in the chambers, and means for feeding
the containers to a position in alignment with

the said chambers adjacent said other turret, the 45

plungers of said second turret serving to force
the compressed materials from the chamber into
the containers.

7. A machine for packing materials in-a con-
tainer comprising, in combination, a series -of
‘compression chambers, means for moving said
compression chambers through an endless ap-
proximately oval path of travel, a piston movable
with each of said chambers throughout the path
of travel, means for moving said pistons into and
out of said chambers, means for filling said
chambers with the material to be packed, means
for trimming off a silght amount of said material
to bring said material substantially to a pre-
determined weight, a turret at-each end of the
-oval, plungers carried by said turrets, means for
rotating said twrrets in synchronism with the
movement of said chambers, means for moving
said plungers into and out of said chambers, the
plungers of one of said turrets cooperating with
said pistons to compress the material in the
chambers, and means for feeding the containers
to a position in alignment with the said chambers
gdjacent said other turret, the plungers of said
second turret serving to force the compressed
materials from the chambers into the containers.

‘8. A method of packing a predetermined weight
of moist, flaky materials in a container which
comprises loosely filling a chamber with said
mafterials from above the chamhber, compressing

50

557

60"

10

said materials sufficiently to form a mass of sub=
stantially uniform density by pressure applied
below the materials, thereafter compressing said
mass into a cake of predetermined dimensions
and of sufficient rigidity and cohesiveness that
it will adhere o the walls of the chamber without
other support and transferring said cake to the
container in cake form and with substantially
said predetermined dimensions.

9. A method of packing a predetermined weight
-of ‘materials in a container which comprises
Jloosely filling a chamber with said materials,
precompressing said materials to form a mass of
-substantially uniform density and predetermined
volume, removing from said mass excess-material
-850 that the mass is of a predetermined thlckness
to bring the mass to substantially a predeter-
.mined -weight, and thereafter compressing said
inass -into .a cake, said precompressing -and com-
pressing steps being hoth carried out -while -the
_materials are maintained in continuous motmn

10. A method of packing a predetermmed
weight of mafterials in a container which com-
prises loosely filling a chamber with an unpre-
determined weight of said materials, precom-
.pressing said materials to form a mass of sub-
“stantially uniform density and predetermined
volume, temoving from said mass excess material
.So that the mass is of a predetermmed thickness
to bring the mass to substantlally a predeter-
_mined weight, compressing said mass into a cake
“and transferring the compressed cake to a con-
tainer, said precompressing, removm compress-
‘ing and transferring steps being carled out while
.the. materials are maintained in continuous mo-
tion.

11, A, method of packing a predetermined de-
_sired welght of materials in a container which
comprises- loosely ﬁlling a chamber with an un-
_bredetermined weight of materials from above
“the chamber and at least partly by gravity, pre-
compressing said materials sufficiently to form
.a mass of substantially uniform density and pre-
-determined volume, {rimming said mass to a pre-
determined thickness to obtain substantially said

-predetermined desired weight of materials, there-

-agfter -compressing said materials to a desired
~thickness-less -than the height of the -container
-which they are-to occupy -and transferring the
compressed materials to a-confainer while they
-are in a compressed condifion, said-precompress-
ing, trimming; compressing and transferring steps
~being carried out while the materials are-main-
tained - continuously in motion in -2 path of
movement.

‘12, A method of packing. a predetermined-de-
-sired weight of materials in a container which
~comprises loosely filling a chamber with an un~
.predetermined weight of materials, precompress-
ing said materials sufficiently to form a mass.of
substantially uniform density, - trimming -said-

-mass to a -predetermined thickness .to .obtain

65

70

75

.substantially said predetermined desired weight
of materials,-ecompressing said materials to a de-
sired thickness less than the height-of-the con-
tainer- which they-are to-occupy, -said-precom-
pressing, trimming and compressing steps being,
carried out-while the materials are -maintained
-continuously in motion-in-a path-of movement
‘moving a container into said-path of movement
and into alinement with said chamber, ] and
-transferring the -materials -to said container .
while the materials-and the container are main-
tained. in-motion in-said path of movement.

13.- A machine for packing materials in-a con-
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tainer comprising, in combination, a series. of
compression chambers, means for moving said
compression chambers through a path of travel,
means for filling said chambers with material
at least partly by gravity, a piston movable with
each of said compression chambers throughout
their path of travel, plungers on the opposite
sides of said material from the pistons, means
for moving said plungers through a path of travel
only a part of which coincides with: the path
of travel of said chambers, and means for mov-
ing said pistons and plungers simultaneously into
and out of pressure engagement with the mate-
rials, said filling and compressing operations
being carried out while said compression cham-
bers are continuously moved through their path
of travel.

14. A machine for packing materlals in s con-
tainer comprising, in combination, a series of
compression chambers, means for moving said
compression chambers through a path of travel,
means for filling said chambers with material, a
piston movable with each of said compression
chambers throughout their path of travel, plung-
ers on the opposite sides of said material from
the pistons, means for moving said plungers
through a path of travel only a part of which
coincides with the path of travel of said cham-
bers, means for moving said pistons and plungers
into and out of pressure engagement with the
materials, means for inserting a container be-
tween each chamber ‘gnd its associated piston
after the piston has been withdrawn from en-
gagement with the material and while the cham-
ber is continuously moving through said path of
travel, a second set of plungers, means for mov-
ing said second set of plungers through a path
of travel only part of which coincides with the
path of travel of said chambers, and means for

moving said second set of plungers into the’

chambers to eject the materials therefrom.

15. A machine for packing materials in a con-
tainer comprising, in combination, a series of
compression chambers, means for moving said
compression chambers through g path of travel,
means for loosely filling the chambers each with
an unpredetermined weight of materials, means
movable with the chambers for precompressing
said materials sufficiently to form a mass of sub-
stantially uniform density and predetermined
volume, means for trimming said mass to a pre-
determined thickness fto obtain a substantially
predetermined desired weight of materials, means
movable with the chambers and including at
least a part of said precompressing means for
engaging the materials on both sides thereof
while in the chambers and compressing the ma-
terials to a desired thickness less than the height
of the containers which they are to occupy, said
filling, precompressing, trimming and compress-
ing means being operable while said chambers
are maintained in continuous motion through
said path of travel, means for successively mov-
ing containers into said path of travel and into
alinement with said chambers, and means mov-
able with the chambers through at least part
of their path of travel for transferring the ma-
terials to said containers while the materials
and containers are maintained in motion in said
path of travel.

16. A method of packing a predetermined
weight of moist, flaky materials in a container
which comprises loosely filling a chamber with
said materials, precompressing said materials to
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form a mass of substantially uniform density and
expel air from the mass, and thereafter com-
pressing said mass while wholly in the chamber
into a eake of sufficient rigidity and cohesiveness
that when later placed in a container with oil
it retains its cake form and is of substantially
the same thickness as the thickness to which
it was compressed-and when the container-is
opened for use of the material, upon inverting
the container, the cake will drop from the con-
tainer in cake form.

17. A ‘method of  packing a predetermined

. weight of materials in a container which com-

20

25

30

35

40

b0

65

60

85

70

75

prises loosely overfilling a chamber with said

* materials, reducing- the volume which said ma-

terials may occupy by an action which enables
gravity at least to assist in filling voids in the
chamber and expel air from the mass to form
a cylindrical mass of approximately uniform
density, thereafter compressing said mass while
wholly in the chamber into a cake by pressure
applied axially of the cylindrical mass and there-
after transferring- the compressed cake in cake
form to a container, said volume reducing, com-
pressing and transferring steps being carried out
while the materials are maintained in continuous
motion through a path of travel.

18. A method : of packing -a -predetermined
weight of moist pieces of material in & container,
the materials being of such character that the
pieces-tend to adhere to each other  which-com-~
prises loosely filling a chamber--with pieces of
said material, compressing. the pieces sufficiently
to form a mass of substantially uniform density
and simultaneously expel air from said mass, re-
moving from said mass excess material so-that

‘the mass is of a predetermined thickness, there-

after compressing said mass while-wholly in the
chamber into a-cake -of sufficient-rigidity and
cohesiveness that it will adhere-to -the walls of
the chamber without other -support, and trans-
ferring said cake to the container in cake form.

19. A method of packing a predetermined
weight of materials in a container which com-
prises loosely overfilling a chamber having fixed
cylindrical walls at least partly by gravity with
an unpredetermined -weight of materials, at least
lightly compressing said materials:by a foree ap-
plied-axially of said chamber and in a direction
opposed to the action of gravity on the material
and sufficiently to form g cylindrical mass of ap-
proximately uniform-density and -predetermined
volume, removing excess material from at least
one end of said cylindrical mass-to form a cylin-
der of material which_is.of substantially prede-
termined thickness and weight, and continuously
moving said materials through. a path of move-
ment during the compressing step and the re-
moval of excess materials Tert

20. A method of packing a predetelmmed
weight of materials; in -a° container:which com-
prises loosely filling a chamber having fixed cylin-
drical walls at least: parfly by eravity with. an
unpredetermined weight of materials, at least
lightly precompressing said materials by.a force
applied axially of said chamber -and -sufficiently
to form. a cylindrical mass of substantially uni-
form density and predetermined volume, remoy-
ing excess material from at least-one.end of said
cylindrical mass to form a cylinder of material
which is of substantially predetermined thick-
ness and weight, thereafter compressing said
mass into a cake and then fransferring the-cake
to a container, the pressure for forming said ma-
terjals into a cake being applied axially of the
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material and being sufficient so that the cake is
cohesive and will adhere to the cylindrical walls
of the chamber without further support and
when placed in a container with oil it retains its
cake form and is of substantially the same thick~
ness as the thickness to which it was compressed
and when the container is opened for use of the
material upon inverting the container the cake
will drop from the container as a cake of sub-
stantially the same thickness as the thickness to
which it was compressed.

21. In a method of packing a predetermined
weight of pieces of food material which are moist
and cohesive in a container, the steps of com-
pressing the material in a chamber which is of
smaller cross-sectional area than the cross-sec-
tional area of the container which the material
is to occupy and which has rigid walls enclosing
the material except for two axially open ends, the
compressing pressure being applied -axially: of
said chamber and with sufficient force to- com-
press the material into a cake of predetermined
thickness and of sufficient rigidity and cohesive-
ness that the cake will be held by the walls .of
the chamber without other support and will sub-
stantially retain the dimensions to which it was
compressed, and depositing said cake in'a con-
tainer, said compression of .the material, reten-
tion of the cake by the walls of the chamber and
deposit of the cake in the container being car-
ried out while the chambers are being moved
continuously through a fixed path of travel, said
cake being deposited in the container in com-
pressed cake form so that when the container is
opened and the container inverted the contents
of the container will drop out of the container
as a cake of substantially the same dimensions
as the dimensions to which the cake was.com-
pressed.

22. In g method of packing a predetermined
weight of pieces of food material which are moist
and cohesive in a container, the steps of com-
pressing. the material in a chamber which is of
smaller cross-sectional area than the cross-sec-
ticnal area of the container which the material
is to occupy and which has rigid walls enclosing
the material except for two axially open ends,
the compressing pressure being applied axially
of said chamber and with sufiicient force to com-
press the material into a cake of predetermined
thickness and of sufficient rigidity and cohesive-
ness that the cake will be held by the walls of the
chamber without other support and will substan-
tially retain the dimensions to which it was com-
pressed, and depositing said cake in a container,
said compression of the material, retention of
the cake by the walls of the chamber and deposit
of the cake in the container being carried out
while the chambers are being moved continuous-
ly through a fixed path of travel, said cake being
deposited in the container in compressed cake
form so that when oil is placed in the container
the oil flows around the exterior of the cake and
protects the cake during retorting and when the
container is opened and the container inverted
the contents of the container will drop out of the
container as a cake of substantially the same di-
mensions as the dimensions to which the cake
was compressed.

23. In a machine for packing material in da
container, means for obtaining a substantially
constant predetermined weight of material for
deposit in each of a series of said containers com-~
prising a series of chambers movable continu-
:ously . through & path of travel,: said chambers
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having fixed walls which enclose the material od
all sides except for the upper and lower ends
which are open, a piston movable with each of
said chambers through said path of travel and
extending through the lower open ends of the
chambers, said material being deposited in the
chambers at least partly by gravity through the
upper open ends of the chambers with the posi-
tion of the pistons determining the volume of the
chambers, means for moving said pistons into the
chambers a predetermined amount to reduce the
volume of the chambers which the material may
oceupy, said piston action assisted at least partly
by gravity tending to fill voids in the chamber,
means past which the upper open ends of the
chambers pass during movement through their

‘path of travel for removing excess material, and

means for moving said chambers continuously
through said path of fravel.

24. In & machine for packing material in a
coniainer, means for obtaining a substantially
constant predetermined weight of material for
deposit in each of a series of said containers com-
prising a series of chambers movabie continu-
ously through a path of travel, said chambers
having fixed walls which enclose the material
on all sides except for the upper and lower ends
which are open, & piston movable with each of
said chambers through said path of travel and
extending through the lower open ends of the
chambers, said material being deposited in the
chambers at least partly by gravity through the
upper open ends of the chambers with the posi-
tion of the pistons determining the volume of
the chambers, means for moving said pistons into
the chambers a predetermined amount to reduce
the volume of the chambers which the material
may occupy, sald piston action assisted at least
partly by gravity tending to fill voids in the
chamber, means past which the upper open ends *
of the chambers pass during movement through*
their path of travel for removing excess material,
a series of plungers movable through at least part
of said path of travel, means for compiessing the
material in each of said chambers beiween a
piston and a plunger info a cake of approximate-
ly predetermined weight, means for transferring
the material in each of said chambers in cake
form to a container, and mesns for moving said
chambers continuously through said path of
travel.

25. A method of packing a predetermined
weight of materials in a container which com-
prises overfilling a chamber with a wzignt of ma-
terials in excess of the amount to be piaced in '
the container, removing substanticily szid ex-
cess to bring the weight of materials in ths
chamber substantially to the desired weight,
compressing said materials into a cake whiie
wholly in the chamber, positioning 2 container in
alionment with the chamber, transferring the
cake from the chamber to the container and
varying the volume of said chamber to vary the
volume which the materials may occupy during
overfilling to obtain more nearly the desired pre-
determined weight of materials to be placed in
the container.

26. A method of packing a predetermined
weight of materials in a container which com-
prises overfilling & chamber with a weight of ma-~
terials in excess of the amount to be placed in
the container, removing substantially said excess
to bring the weight of material in the chamber
substantially to the desired weight, compressing
said materials into a cake while whoily in. the
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chamber, positioning a container in alignment
with the chamber, transferring the cake from
the chamber to the container and varying the
volume of said chamber to vary the volume which
the materials may occupy during overfiliing to
obtain more nearly the desired predetermined
weight of materials to be placed in the container,
all of said steps'includingthe. varying -of -the

- volume of the chamber being carried -out while

the materials are moved continuously through a
path of travel.
. .97. A method of packing & predetermined

"weight of materials in a container which com-

prises overfilling a chamber with. a-weigh{ of ma-

-terials in excess of the amount-to be. placed in-
_the container, removing substantially said excess

to bring the weight-of material;in the chamber

- substantially to the desired weight, compressing

said materials into a.cake while wholly.in, the

chamber, positioning a2 container in alignment

with the chamber, transferring the cake from
the chamber to the container and varying the
volume of materials to be compressed into a cake
to control weight and obtain more nearly the de-
sired predetermined weight of materials to be
placed in the container, ail of said steps including
the controlling of weight being carried out whiie
the materials are moved continuously through a
path of travel.

28. A method of packing a predetermined
weight of materials in a container which com-
prises filling a chamber with said materials in
an amount in excess of the weight to be placed
in the container while simultaneously applying
pressure on the materials to fill voids in the cham-
ber and expel air, reducing the volume of the
chamber which the materials may occupy while
removing the excess materials to obtain sub-
stantially the desired weight to be placed in the
container, compressing said materials into a cake
while wholly in the chamber, positioning a con-
tainer in slignment with the chamber and trans-

_ferring the cake from the chamber to the con-

tainer.
29. A method of packing a predetermined
weight of materials in a container which com-

. prises filling a chamber with said materials in

an amount in excess of the weight to be placed
in the contziner while simultaneously applying
pressure on the materials to fill voids in the cham-
ber and expel zir, reducing the volume of the
chamber which the materials may occupy while
removing the excess materials to obtain sub-
stantially the desired weight to be placed in the

- container, compressing said materials into a cake

while wholly in the chamber, positioning a con-
tainer in alignment with the chamber, transfer-
ring the cake from the chamber to the container
and adjusting the amount of said reduction in
volume of said chamber to obtain more nearly
the desired predetermined weight of materials
to be placed in the container, all of said steps
including varying the volume of the chamber
being carried out while the materials are moved
continuously through a path of travel.

30. A method of packing a predetermined
weight of materials in a container which com-

_prises filling a chamber with said materials in

an amount in excess of the weight to be placed
in the container while simultaneously applying
pressure on the materials to fill voids in the
chamber and expel air, reducing the volume of
the chamber which the materials may occupy
while removing the excess materials to obtain
substantially the desired weight to be placed In
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the container, compressing said materials into
a cake while wholly in the chamber, positioning
a container in alignment with the chamber,
transferring the cake from the chamber to the
container and varying the volume of materials to
be compressed inte a cake to control weight and
obtain more nearly .the desired predetermined
weight. of materials.to be placed in the container,
all of said steps inciluding the controlling of
weight being carried out while the materials are
moved continuously through a path of travel.

:.-81::A method of packing a predetermined
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weight of materials in a container which com-
prises_filling a_chamber with said materials in
an amount in .excess, of the weight to be placed
in the container ‘while simultaneously applying

.pressure on the.-materials to fill voids in. the

chamber and expel:air, removing substantially
the excess materials to obtain substantially the
desired weight to be:placed in the container, com-
pressing said materials into a cake while wholly
in the chamber, positioning a container in align-
ment with the chamber, transferring the cake
from the chamber to the container and wvarying
the amount of excess materials removed to ob-
tain more nearly the ‘desired predetermined
weight of materials to be placed in the container,
all of said steps including varying the amount
of excess materials removed being carried out
while the materials are moved continuously
through & path of travel. ! ’

32. A method of packing s predetermined
weight of materials in a container which com-
prises filling a chamber with said madterials in
an amount in excess of the weight to be placed
in the container while simultaneously applying
pressure on the materials to fill voids in the
chamber and expel air, Femoving substantially the
excess materials to obtain substantially the de-
sired weight to be placed in the container, com-
pressing said materials into & cake while wholly
in the chamber, positioning o contalner in
alignment with the chamber, transferring the
cake from the chamber to the container and
varying the volume of materials to be com-
pressed into a cake to confrol weight and ob-
tain more nearly the desired predetermined
weight of materials to be placed in the container,
all of said steps including the controlling of
weight being carried out while the materials are
moved continuously through a path of travel

33. A method of packing a predetermined
weight of materials in a container which com-
prises the steps of filling a chamber with said
materials in an amount in excess of the weight
to be placed in the container while simultaneously
applying pressure on the materials to fill voids
in the chamber and expel air, removing substan-
tially the excess materials to obtain substan-
tially the desired weight to be pléced in the con-
tainer, compressing said materials into a cake
while wholly in the chamber, positioning a con-
tainer in alignment with the chamber, transfer-
ring the cake from the chamber to the container
and adjusting the volume of sald chamber so
that a different volume may be available for ma-
teria] during the carrying out of at least one of
said first two steps to obtain more nearly the
desired predetermined weight of materials to be
placed in the container.

34. A method of packing a predetermined
weight of materials in a container which com-
prises filling a chamber with said materials in
an amount in excess of the weight to be placed
in the container while simultaneously applying
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pressure on the materials to fill voids in the
chamber and expel air, removing substantially
the excess materials to obtain substantially the
desired weight to be placed in the container, posi-
tioning a container in alignment with the cham-
ber, transferring the materials from the cham-
ber to the container and varying the volume of
materials to which pressure is applied to control
weight and obtain more nearly the desired pre-
determined weight of materials to be placed in
the container, all of said steps including the con-
trolling of weight being carried out while the ma-
terials are moved continuously through a path
of travel.

35. A method of packing a predetermined
weight of materialg in a container which com-
prises filling a chamber with said materials in
an amount in excess of the weight to be placed
in the container while simultaneously applying
pressure on the materials to fill voids in the

(43

i0

20

chamber and expel air, reducing the volume of -

the chamber which the materials may occupy
while removing the excess materials to obtain
substantially the desired weight to be placed in
the container, positioning a container in align-
ment with the chamber, transferring the mate-

rials from the chamber to the container and .

adjusting the amount of said reduction in volume
of said chamber to obtain more nearly the desired
predetermined weight of materials to be placed
in the container, all of said steps including vary-
ing the volume of the chamber being carried out
while the materials are moved continuously
through a path of travel.

36. A method of packing a predetermined de-
sired weight of materials in a container which
comprises loosely filling a chamber with an un-
predetermined weight of materials from above
the chamber and at least partly by gravity, pre-
compressing said materials while in the cham-
ber sufficiently to form a mass of substantially
uniform density and predetermined volume, and
removing from said mass excess material so that
the mass remaining in the chamber is of a pre-
determined thickness to obtain substantially said
predetermined desired weight of materials,
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37. A method of packing a predetermined de-
sireqd weight of materials in a container which
comprises loosely filling a chamber with an un-
predetermined weight of materials from above
the chamber and at least partly by gravity, pre-
compressing said materials while in the chamber
sufficiently to form a mass of substantially uni-
form density and predetermined volume, remov-
ing from said mass excess material so that the
mass remaining in the chamber is of a prede-
termined thickness to obtain substantially said

" predetermined desired weight of materials, and

thereafter compressing said materials to a de-
sired thickness less than the height of the con-
tainer which they are to occupy.

38. A method of packing a predetermined de-
sired weight of materials in a container which

_comprises loosely filling a chamber with an un-

predetermined weight of materials from above
the chamber and at least partly by gravity, pre-
compressing said materials while in the chamber
sufficiently to form a mass of substantially uni-
form density and predetermined volume, and
trimming said mass to a predetermined thickness
to obtain substantially said predetermined de-
sired weight of materials. in the chamber, said
precompressing and’ trimming steps being car-
ried out while the materials are maintained con-
tinuously in motion in a path of movement.
EBEN H. CARRUTHERS.
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