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UNITED STATES PATENT OFFICE

2,628,757
STEAM CHEST FOR SEALING MACHINES

Winthron L. Brown, Newburgh, Ind., and Allen
B. Foye, West Bridgewater, Mass., assignors to
Bernardin Bottle Cap Co., Inc., Evansville, Ind.,

% corporation of Indiana

Appiication Mavch 25, 1948, Serial No. 16,964
(Cl. 226—82)

4 Claims.
1

The invention relates to sealing containers
filled with food, and more particularly to means
for subjecting the head spaces and upper portions
of the containers to an atmosphere of dry, high
temperature steam preparatory to sealing the
caps on the containers for producing a sub-
atmospheric pressure or vacuum in the sealed
containers, .

One object of the invention is to provide im-
proved means for reducing the amount of steam
necessary to produce the desired sub-atmospheric
pressures in the sealed containers, and thereby
reducing the residual moisture to 2 minimum.

Another object of the invention is to provide
means for producing high temperature steam and
a time cycle adapted to insure the thermal de-
struction of the mold and yeast spores in the
head space of the containers.

Another object of the invention is to provide a
steam chest for producing a steam atmosphere
in and around the head spaces of the container,
which requires low pressure and which effectively
distributes dry steam in the head space at an
elevated temperature and around the upper
portions of the containers.

Another object of the invention is to provide

a steam chamber which is equipped with a series
of vanes for definitely directing high temperature
steam at substantially atmospheéric pressure into
the continuously moving containers.

Another object of the invention is to provide a
steam chamber with vanes for directing dry steam
into the containers, and means for regulating the
flow of steam to continuously moving containers
‘for cold or hot packed foods.

Other objects of the invention will appear from
the detail description.

The invention consists in the several features
hereinafter set forth, and more particularly de-
fined by claims at the conclusion hereof,

In the drawings:

Figure 1 is a longitudinal section of an ap-
paratus embodying the invention;

Figure 2 is a transverse section taken on line
2—-2 of Figure 1; and.

Figure 3 is a longitudinal section taken on line
" 3—3 of Figure 1.

The invention is exemplified in an apparatus
which includes an endless conveyor (9 on the
upper reach of which the filled containers are
progressively cairied under the steam chamber
to the sealing mechanism. The conveyor {8 is
guided on beams {3-and continuously driven by
mechanism well understood in the art, and the

filled containers are placed in succession on the
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conveyor in any suitable manner or by any suit-
able means for movement through the apparatus.

The improved steam chamber over the moving
containers on the endless conveyor {8, includes
an outer casing or jacket provided with a side-
wall 12 which is secured to a plate 14, which is
supported on beams {3, on which the upper reach
of the conveyor 10 travels, a top-wall {8, an op-
posite side-wall 23 which terminates above the
conveyor {8 to-leave open one side of the space
below the steam chest, and an end-wall 29. The
chest includes a pair of inner side-walls 22 and
23 and a top-wall 24 which form a longitudinally
extending channel 25 corresponding in width
approximately to the width of the upper ends of
the containers and of sufficient length for a suf-
ficient period to efficiently and thoroughly dis-
place the air in the head spaces of the filled
containers and heat the tops thereof while the
containers travel under the chest. The bottom
of the channel 25 is open throughout its length
for the downward outflow of steam to the con-
tainers. The space between the side-walls of
the jacket and the channel 25 are closed by bot-
tom sections 19.

Steam is delivered into the channel 25 by a
pipe 26 which extends through end wall 29 and
terminates at the opposite or inner end of said
channel. The inner end of pipe 2§ is closed by
a plug 28. The pipe 26 along its top is provided
with a series of'small openings 3§, through which
the steam escapes upwardly from said pipe into
the upper portion of channel 25. The total area
of openings 30 is less than the total cross-sectional
area of the pipe 26 to create a pressure drop for -
the diffusion and distribution of the steam in
channel 25.

An electric superheater 32 is mounted on the
top wall 24 and a similar superheater 33 is
mounted on the outer side of each of the side-
walls 22, 23 of the channel 25, In packaging
foods, it is advantageous to provide an atmos-
phere of dry steam or steam with a minimum
moisture content -for delivery infto the head
spaces of the containers. The superheater 32 on
the top wall 24 and the superheater 33 on the
side-walls 22, 23 regulate the temperature of the
steam in the channel 25. The discharge of the
steam upwardly through restricted holes 38 pro-
duces a pressure drop in the channel 25, and
the heating of the steam in channel 23 by the
superheaters. around the walls of channel 25
causes dry steam to be delivered into the head
spaces of the containers. The electrical ecircuit
for the superheaters 32, 83 includes a switch %2
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and a thermostat 51 which is disposed in the up-

per portion of channel 25. This thermostat con-.

trols the switch to maintain the desired prede-
termined degree of temperature in the steam in
the channel 25. The space between the walls
of the steam channel and the uppsr jacket is
packed with suitable heat insulating material 44
to confine the heat to the steam channel 25.
The lower portion of steam channel 25 is pro-

vided with a series of paraliel forwardly and.

downwardly inclined vanes 24, which direct the
dry steam downwardly and forwardly to the head
spaces of the filled jars. The series of vanes 34
extends throughout the length of the channel 25
so that steam may be directed forwardly and
downwardly into the jars during their entire
movement under the steam channel,

Producing the desired vacuum or sub-atmos-
pheric pressure in the sealed jars when the food
is packed cold, reguires subjecting the head spaces
in the containers to an atmosphere of steam for
a longer pericd than when the food is hot-packed,
and the invention provides means for varying
the duration of the period during which the jars
are subjected to the steam atmosphere. For
this purpose a baffle or valve 2§ extends across
the lower portion of steam channel 25 and is slid-
ably mounted in grooves 42 in side-walls 22 and
23 of channel 25. When hot foods are being
packaged, the baffle 48 is adjusted to cut off the
flow of stear to the desired number of vanes and
shorten the steam treatment in the travel of the
containers under the steam chest. When cold-
packed foods are heing sealed, the bafle 43 may
be completely or partially withdrawn to increase
the length of the steam treatment for the evacu-
ation of air from the head spaces and heating
the upper portions of the jars. This exemplifies
a steam chest equipped with vanes for direction-
ally controlling the flow of steam downwardly and
forwardly into the progressively moving contain-
ers and contrelling the duration of the steam
treatment for hot and cold packs.

Caps are placed on the jars by any suitable cap
delivery device such, for exampis, as an inclined
runway 42, upon legving the steam chest in their
progressive forward movement. The runway 42
is disposed across the inner end of steam chan-
nel 25. The jacket is extended as at 53 to enclose
the lower portion of the runway, so that the caps
will be heated by steam from said channel. - The
cap delivery device holds the lowermost cap into
position to be engaged by a container moving
forwardly on conveyor {8, and is displaced from
the runway by the jar. Next, the jar with the
cap loosely placed thereon passes to any suitable
sealing device for forcing the cap on the jar and
holding the cap thereon for a sufficient period for
the vacuum to form in the sealed container.
Any suitable means may be used for sealing the
cap such, for example, as an endless pressure
driven belt 58, as well understood in the art.

A pipe 48 is connected to the inner end of steam
delivery pipe 26 adjacent the plug 28 to carry
off any condensate which may form in the pipe
26 during the period when the walls of the chest
are cold.. This pipe is provided with a trap 29
for preventing the escape of steamn. When steam
is admitted to pipe 28 while the apparatus is cold,
condensate may form in the pipe until the tem-
perature has been raised. Pipe £8 is extended to
discharge the condensate outside of the steam
chest. )

The operation of the steam chest will be as
follows: the filled container will be continuously
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conveyed by belt {8, under the open bottom of
the channel 25, The steam delivered by pipe 26
will be restricted by openings 38, so that there
will he g reduced pressure in the upper portion
of szid channel. From openings 30, the steam
impinges against the top-wall 24 of the channel
25, and then dows downwardly between the side-
wails 22, 23 to the vanes 34. The superheaters
32, 83 will keep the walls of the channel 25 heated
so that the steam will be kept at the desired
redetermined temperature in transit to the
23 The thermostat 5{ controls the actu-
tionn of the superheaters. As a result, the hot
apor discharged into the head spaces of the con-
tainers will he dry and have a minimum moisture
content. In passing between the vanes 34, the
hot vapor will be directionally controlled for-
wardly and downwardly to direct it into the head
spaces in the progressively moving jars. On
reaching the inner end of the channel 25, the
air will be fully flushed from the head spaces
of the jars and contain a hot, dry vapor prepara~
tory to the deposit of the closure caps on the jars.
The duration of the steam treatment may be
varied by setting the slidable bafis 40 into posi-
tion to close the spaces between any desired
number of vanes 34, according to whether foods
are being packaszed hot or cold. After leaving
the steam channel, the closure caps are engaged
by the containers and sealed thereon. The caps
are held in sealed engagement with the containers
for a sufficient pericd for the formation of the
vacuum or sub-atmosgheric pressure in the sealed
container for holding the closure caps sealed on
the containers.

The invention exemplifies a steam chest for
subjecting filied containers to an atmosphere of
steam which utilizes dry steam to minimize the
moisture left in the sealed containers filled with
the food. It also exemplifies a steam chest in
which the supply of steam is restricted to avoid
excessive moisture in the ambient atmosphere.
The invention also exeraplifies a steam chest with
a series of vanes extending throughout the length
of the chest for giving direction to the steam
into the moving containers. The invention also
exemplifies means for varying the duration of
the steam treatment according to the conditions
under which the foods are packed.

The inventicn is not to be understood as limited
to the details descriled, since these may be modi-
filed within the scope of the appended claims
without derarting from the spirit and scope of
the invention.

Having thus described the invention, what we
claim as new and desire to secure by Letters Pat-
ent is:

1. A steam chest for subjecting the head spaces
of filled econtainers {c an abtmosphere of steam
while they are heing conveved in progression, for
sealing caps on the containers, comprising: walls
forming a steam channel having sides, a top, and
an oren bottom, and extending longitudinally of
the movement of, and over, the containers, a

o

steam pipe in the channel extending longitudi-

nally thereof and provided with openings for dis-
charging hot vapor into the channel, a super-
heater for the steam, on the outside of one of
the walls of the chanueel, a jacket enclosing the
superheater and the walls of the channel, and
heat insulating means in said jacket and around
the superheater.

2. A steam chest for subjecting the head sraces
of filled containers to an atmosghere of steam
while they are being conveyed in progression for
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use in sealing caps on the containers, comprising:
- walls forming a steam channel having sides, a
top, and an open bottom, and extending longitu-
dinally of the movement of, and over, the con-
tainers, a steam pipe in the channel extending
longitudinally thereof and provided with open-
ings for discharging hot vapor into the channel,
superheaters for the steam on the outside of the
sides and top walls of the channel, a jacket en-
closing the superheaters and the walls of the
channel, and heat insulating means around the
superheaters and in the jacket.

3. A steam chest for subjecting the head spaces
of filled containers to an atmosphere of hot va-
por while they are being conveyed in progres-~
sion, for sealing caps on the containers, compris-
ing: walls forming a steam channel having closed
sides, a top, and an open bottom, and extending
longitudinally of the movement of, and over, the
containers, a steam delivery pipe extending lon-
gitudinally in the channel and provided with
openings for discharging steam upwardly in the
channel, a series of transverse, substantially par-
allel, longitudinally spaced, downwardly and for-
wardly inclined vanes overlying the mouths of the
containers and extending transversely across the
channel for directing the hot vapor from the bot-
tom of the channel into the head spaces of the
containers, and a baffle positioned between said
steam delivery pipe and said vanes to control the
flow of hot vapor through said vanes.
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4. A steam chest for subjecting the head spaces
of filled containers to a hot vapor while they are
being conveyed in progression for sealing caps on
the containers, comprising: walls forming a
steam channel having closed sides, a top, and an
open bottom, and extending longitudinally of the
movement of, and over, the containers, a steam
delivery pipe  extending longitudinally in the
channel and provided with flow-restricting open-
ings for discharging steam upwardly in the chan-
nel, a series of transverse substantially parallel
longitudinally spaced downwardly and forwardly
inclined vanes overlying the mouths of the con-
tainers and extending transversely across the
channel for directing the vapor from the bottom
of the channel into the head spaces of the con-
tainers, and means for selectively cutting off the
outflow of vapor between any desired number of
the vanes and the head spaces of the containers.

WINTHROP L. BROWN.
ALLEN B. FOYE.

REFERENCES CITED

vThe following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,920,539 White .. ______ Aug. 1, 1933
2,107,237 Davies o ___ Feb. 1, 1938
2,369,762 Stewart et al. ——_..._ Febh. 20, 1945




