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Figure 2.

Specifications (Figure 2): One, 1-inch (2.5 cm)
vent for every 5 feet (1.5 m) of retort length;
vents not over 2% feet (or 75 cm) from ends
of retort; size of manifold for retorts less
than 15 feet (4.6 m) in length, 2% inches (6.4
cm), and for retorts 15 feet (4.6 m) and over
in length, 3 inches (7.6 cm).

Venting method (Figure 2): The manifold
vent gate, plug cock, or other full-flow valve
shall be wide open for at least 6 minutes and
to at least 225°F (or 107°C) or for at least 8
minutes and to at least 220°F (or 104.5°C).

(iii) Venting through water spreaders.
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Specifications (Figure 3): Size of vent and
vent valve. For retorts less than 15 feet (4.6
m) in length, 2 inches (or 5 cm); for retorts
15 feet (4.6 m) and over in length, 2% inches
(6.4 cm).

Size of water spreader (Figure 3): For retorts
less than 15 feet (4.6 m) in length, 1% inches
(3.8 cm); for retorts 15 feet (4.6 m) and over
in length, 2 inches (or 5 cm). The number of
holes shall be such that their total cross-sec-
tional area is equal to the cross-sectional
area of the vent pipe inlet.

Venting method (Figure 3): The gate, plug
cock, or other full-flow valve on the water
spreader vent shall be wide open for at least
5 minutes and to at least 225°F (or 107°C), or
for at least 7 minutes and to at least 220°F
(or 104.5°C).

(v} Venting through a single 2% inch
(6.4 cm) top vent for retorts not exceed-
ing 15 feet (4.6 m) in length.
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Specifications (Figure 4): A 2% inch (6.4 cm)
vent equipped with a 2% inch (6.4 cm) gate,
plug cock, or other full-flow valve and lo-
cated within 2 feet (61 cm) of the center of
the retort.
Venting method (Figure 4): The vent valve

shall be wide open for at least 4 minutes and
to at least 220°F (or 104.5°C).

(9 Venting vertical retorts.
(9 Venting through a 1% inch (3.8 cm)
overflow.
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FIGURE 5

Specifications (Figure 5): A 1% inch (3.8 cm)
overflow pipe equipped with a 1%z inch (3.8
cm) gate, plug cock, or other full-flow valve
and with not more than 6 feet (1.8 m) of 12
inch (3.8 cm) pipe beyond the valve before a
break to the atmosphere or to a manifold
header.

Venting method (Figure 5): The vent valve
shall be wide open for at least 4 minutes and
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to at least 218°F (or 103.5°C), or for at least
5 minutes and to at least 215°F (or 101.5°C).
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Specifications (Figure 6 or 7): A 1 inch (2.5
cm) vent in lid or top side, equipped with a
gate, plug cock, or other full-flow valve and
discharging directly into the atmosphere or
to a manifold header.

Venting method (Figure 6 or 7): The vent
valve shall be wide open for at least 5 min-
utes and to at least 230 °F (110 °C), or for at
least 7 minutes and to at least 220 °F (or 104.5
°0).

(2) Batch agitating retorts. (i) The
basic requirements for indicating tem-
perature devices and temperature/time
recording devices are described in para-
graphs (a) (1) and (2) of this section.
Additionally, bulb sheaths or probes of
indicating temperature devices and
probes of temperature/time recording
devices shall be installed either within
the retort shell or in external wells at-
tached to the retort. External wells
shall be connected to the retort
through at least a % inch (1.9 cm) di-
ameter opening and equipped with a Vs
(1.6 mm) or larger bleeder opening so
located as to provide a constant flow of
steam past the length of the bulbs or
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(i) Venting through a single 1 inch
(2.5 cm) side or top vent.
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probes. The bleeder for external wells
shall emit steam continuously during
the entire thermal processing period.

(ii) Steam controllers are required as
described in paragraph (a)(3) of this
section.

(iii) Steam inlet. The steam inlet to
each retort shall be large enough to
provide steam for proper operation of
the retort and shall enter at a point(s)
to facilitate air removal during vent-
ing.
(iv) Bleeders. Bleeders, except those
for external wells of temperature de-
vices, shall be % inch (or 3 mm) or larg-
er and shall be wide open during the
entire process including the come-up
time. Bleeders shall be located within
approximately 1 foot (or 30 cm) of the
outermost location of containers, at
each end along the top of the retort.
Additional bleeders shall be located
not more than 8 feet (2.4 m) apart along
the top. Bleeders may be installed at
positions other than those specified
above, as long as the establishment has
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heat distribution data or other docu-
mentation from the manufacturer or
from a processing authority that the
bleeders accomplish removal of air and
circulate the steam within the retort.
This information shall be maintained
on file by the establishment and made
available to Program employees for re-
view. All bleeders shall be arranged in
a way that enables the retort operator
to observe that they are functioning
properly.

(v) Venting and condensate removal.
The air in the retort shall be removed
before processing is started. Heat dis-
tribution data or other documentation
from the manufacturer or from the
processing authority who developed the
venting procedure shall be kept on file
by the establishment and made avail-
able to Program employees for review.
At the time the steam is turned on, the
drain shall be opened to remove steam
condensate from the retort. A bleeder
shall be installed in the bottom of the
retort to remove condensate during re-
tort operation. The condensate bleeder
shall be so arranged that the retort op-
erator can observe that it is func-
tioning properly. The condensate
bleeder shall be checked with sufficient
frequency to ensure adequate removal
of condensate. Visual checks should be
performed at intervals of not more
than 15 minutes and the results re-
corded. Intermittent condensate re-
moval systems shall be equipped with
an automatic alarm system that will
serve as a continuous monitor of con-
densate bleeder functioning. The auto-
matic alarm system shall be tested at
the beginning of each shift for proper
functioning and the results recorded. If
the alarm system is not functioning
properly, it must be repaired before the
retort is used.

(vi) Retort or reel speed timing. The re-
tort or reel speed shall be checked be-
fore process timing begins and, if need-
ed, adjusted as specified in the process
schedule. In addition, the rotational
speed shall be determined and recorded
at least once during process timing of
each retort load processed. Alter-
natively, a recording tachometer can
be used to provide a continuous record
of the speed. The accuracy of the re-
cording tachometer shall be deter-
mined and recorded at least once per
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shift by checking the retort or reel
speed using an accurate stopwatch. A
means of preventing unauthorized
speed changes on retorts shall be pro-
vided. For example, a lock or a notice
from management posted at or near
the speed adjustment device warning
that only authorized persons are per-
mitted to make adjustments are satis-
factory means of preventing unauthor-
ized changes.

(vii) Bleeder and vent mufflers. If muf-
flers are used on bleeders or vent sys-
tems, the establishment shall have doc-
umentation that the mufflers do not
impede the removal of air from the re-
tort. Such documentation shall consist
of either heat distribution data or doc-
umentation from the muffler manufac-
turer or from a processing authority.
This information shall be maintained
on file by the establishment and made
available to Program employees for re-
view.

(3) Continuous rotary retorts. (i) The
basic requirements for indicating tem-
perature devices and temperature/time
recording devices are described in para-
graphs (a) (1) and (2) of this section.
Additionally, bulb sheaths or probes of
indicating temperature devices and
probes of temperature/time recording
devices shall be installed either within
the retort shell or in external wells at-
tached to the retort. External wells
shall be connected to the retort
through at least a % inch (1.9 cm) di-
ameter opening and equipped with a Ve
inch (1.6 mm) or larger bleeder opening
so located as to provide a constant flow
of steam past the length of the bulbs or
probes. The bleeder for external wells
shall emit steam continuously during
the entire thermal processing period.

(ii) Steam controllers are required as
described in paragraph (a)(3) of this
section.

(iii) Steam inlet. The steam inlet to
each retort shall be large enough to
provide steam for proper operation of
the retort, and shall enter at a point(s)
to facilitate air removal during vent-
ing.

(iv) Bleeders. Bleeders, except those
for external wells of temperature de-
vices, shall be ¥ inch (3.2 mm) or larg-
er and shall be wide open during the
entire process, including the come-up
time. Bleeders shall be located within
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approximately 1 foot (or 30 cm) of the
outermost location of containers at
each end along the top of the retort.
Additional bleeders shall be located
not more than 8 feet (2.4 m) apart along
the top of the retort. Bleeders may be
installed at positions other than those
specified above, as long as the estab-
lishment has heat distribution data or
other documentation from the manu-
facturer or a processing authority that
the bleeders accomplish removal of air
and circulate the steam within the re-
tort. This information shall be main-
tained on file by the establishment and
made available to Program employees
for review. All bleeders shall be ar-
ranged so that the retort operator can
observe that they are functioning prop-
erly.

(3) Venting and condensate removal.
The air in the retort shall be removed
before processing is started. Heat dis-
tribution data or other documentation
from the manufacturer or from the
processing authority who developed the
venting procedure shall be kept on file
by the establishment and made avail-
able to Program employees for review.
At the time the steam is turned on, the
drain shall be opened to remove steam
condensate from the retort. A bleeder
shall be installed in the bottom of the
shell to remove condensate during the
retort operation. The condensate bleed-
er shall be so arranged that the retort
operator can observe that it is func-
tioning properly. The condensate
bleeder shall be checked with sufficient
frequency to ensure adequate removal
of condensate. Visual checks should be
performed at intervals of not more
than 15 minutes and the results re-
corded. Intermittent condensate re-
moval systems shall be equipped with
an automatic alarm system that will
serve as a continuous monitor of con-
densate bleeder functioning. The auto-
matic alarm system shall be tested at
the beginning of each shift for proper
functioning and the results recorded. If
the alarm system is not functioning
properly, it must be repaired before the
retort is used.

(vi) Retort speed timing. The rota-
tional speed of the retort shall be spec-
ified in the process schedule. The speed
shall be adjusted as specified, and re-
corded by the establishment when the
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retort is started, and checked and re-
corded at intervals not to exceed 4
hours to ensure that the correct retort
speed is maintained. Alternatively, a
recording tachometer may be used to
provide a continuous record of the
speed. If a recording tachometer is
used, the speed shall be manually
checked against an accurate stopwatch
at least once per shift and the results
recorded. A means of preventing unau-
thorized speed changes on retorts shall
be provided. For example, a lock or a
notice from management posted at or
near the speed adjustment device warn-
ing that only authorized persons are
permitted to make adjustments are
satisfactory means of preventing unau-
thorized changes.

(vii) Bleeders and vent mufflers. If muf-
flers are used on bleeders or vent sys-
tems, the establishment shall have doc-
umentation that the mufflers do not
impede the removal of air from the re-
tort. Such documentation shall consist
of either heat distribution data or
other documentation from the muffler
manufacturer or from a processing au-
thority. This information shall be
maintained on file by the establish-
ment and made available to Program
employees for review.

(4) Hydrostatic retorts. (i) The basic re-
quirements for indicating temperature
devices and temperature/time record-
ing devices are described in paragraphs
(@ (1) and (2) of this section. Addition-
ally, indicating temperature devices
shall be located in the steam dome
near the steam/water interface. Where
the process schedule specifies mainte-
nance of particular water temperatures
in the hydrostatic water legs, at least
one indicating temperature device
shall be located in each hydrostatic
water leg so that it can accurately
measure water temperature and be eas-
ily read. The temperature/time re-
corder probe shall be installed either
within the steam dome or in a well at-
tached to the dome. Each probe shall
have a %s inch (1.6 mm) or larger bleed-
er opening which emits steam continu-
ously during the processing period. Ad-
ditional temperature/time recorder
probes shall be installed in the hydro-
static water legs if the process sched-
ule specifies maintenance of particular
temperatures in these water legs.
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(ii) Steam controllers are required as
described in paragraph (a)(3) of this
section.

(iii) Steam inlet. The steam inlets
shall be large enough to provide steam
for proper operation of the retort.

(iv) Bleeders. Bleeder openings Y4 inch
(or 6 mm) or larger shall be located in
the steam chamber(s) opposite the
point of steam entry. Bleeders shall be
wide open and shall emit steam con-
tinuously during the entire process, in-
cluding the come-up time. All bleeders
shall be arranged in such a way that
the operator can observe that they are
functioning properly.

(v) Venting. Before the start of proc-
essing operations, the retort steam
chamber(s) shall be vented to ensure
removal of air. Heat distribution data
or other documentation from the man-
ufacturer or from a processing author-
ity demonstrating that the air is re-
moved from the retort prior to proc-
essing shall be kept on file at the es-
tablishment and made available to
Program employees for review.

(vi) Conveyor speed. The conveyor
speed shall be calculated to obtain the
required process time and recorded by
the establishment when the retort is
started. The speed shall be checked and
recorded at intervals not to exceed 4
hours to ensure that the correct con-
veyor speed is maintained. A recording
device may be used to provide a contin-
uous record of the conveyor speed.
When a recording device is used, the
speed shall be manually checked
against an accurate stopwatch at least
once per shift by the establishment. A
means of preventing unauthorized
speed changes of the conveyor shall be
provided. For example, a lock or a no-
tice from management posted at or
near the speed adjustment device warn-
ing that only authorized persons are
permitted to make adjustments are
satisfactory means of preventing unau-
thorized changes,

(vii) Bleeders and vent mufflers. If muf-
flers are used on bleeders or vent sys-
tems, the establishment shall have doc-
umentation that the muffler do not im-
pede the removal of air from the retort.
Such documentation shall consist of ei-
ther heat distribution data or other
documentation from the muffler manu-
facturer or from a processing author-
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ity. This information shall be main-
tained on file by the establishment and
made available to Program employees
for review.

(c) Pressure processing in water—(1)
Batch still retorts. (i) The basic require-
ments for indicating temperature de-
vices and temperature/time recording
devices are described in paragraphs
(a)(1) and (2) of this section. Addition-
ally, bulbs or probes of indicating tem-
perature devices shall be located in
such a position that they are beneath
the surface of the water throughout
the process. On horizontal retorts, the
indicating temperature device bulb or
probe shall be inserted directly into
the retort shell. In both vertical and
horizontal retorts, the indicating tem-
perature device bulb or probe shall ex-
tend directly into the water a min-
imum of 2 inches (or 5 cm) without a
separable well or sleeve. In vertical re-
torts equipped with a recorder/con-
troller, the controller probe shall be lo-
cated at the bottom of the retort below
the lowest crate rest in such a position
that the steam does not strike it di-
rectly. In horizontal retorts so
equipped, the controller probe shall be
located between the water surface and
the horizontal plane passing through
the center of the retort so that there is
no opportunity for direct steam im-
pingement on the controller probe. Air-
operated temperature controllers shall
have filter systems to ensure a supply
of clean, dry air.

(ii) Pressure recording device. Each re-
tort shall be equipped with a pressure
recording device which may be com-
bined with a pressure controller.

(iii) Steam controllers are required as
described in paragraph (a)(3) of this
section.

(iv) Heat distribution. Heat distribu-
tion data or other documentation from
the equipment manufacturer or a proc-
essing authority demonstrating uni-
form heat distribution within the re-
tort shall be kept on file at the estab-
lishment and made available to Pro-
gram employees for review.

(v) Crate supports. A bottom crate
support shall be used in vertical re-
torts. Baffle plates shall not be used in
the bottom of the retort.
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