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(3) ‘‘Deadhead’’: A seam which is in-
complete due to chuck spinning in the 
countersink. 

(4) ‘‘Droop’’: Smooth projection of 
double seam below bottom of normal 
seam. 

(5) ‘‘False seam’’: A small seam 
breakdown where the cover hook and 
the body hook are not overlapped. 

(6) ‘‘Lap’’: Two thicknesses of mate-
rial bonded together. 

(ii) Two measurements at different 
locations, excluding the side seam, 
shall be made for each double seam 
characteristic if a seam scope or seam 
projector is used. When a micrometer 
is used, three measurements shall be 
made at points approximately 120° 
apart, excluding the side seam. 

(iii) Overlap length can be calculated 
by the following formula:

The theoretical overlap 
length=CH+BH+T¥W, where

CH=cover hook 
BH=body hook 
T=cover thickness, and 
W=seam width (height, length)

(2) For glass containers with vacuum 
closures, capper efficiency must be 
checked by a measurement of the cold 
water vacuum. This shall be done be-
fore actual filling operations, and the 
results shall be recorded. 

(3) For closures other than double 
seams and glass containers, appro-
priate detailed inspections and tests 
shall be conducted by qualified per-
sonnel at intervals of sufficient fre-
quency to ensure proper closing ma-
chine performance and consistently re-
liable hermetic seal production. 
Records of such tests shall be main-
tained. 

(b) Cooling water. Container cooling 
water shall be chlorinated or otherwise 
sanitized as necessary for cooling ca-
nals and for recirculated water sup-
plies. There should be a measurable re-
sidual of the sanitizer employed at the 
water discharge point of the container 
cooler. 

(c) Coding. Each hermetically sealed 
container of low-acid processed food 
shall be marked with an identifying 
code that shall be permanently visible 
to the naked eye. When the container 
does not permit the code to be em-
bossed or inked, the label may be leg-

ibly perforated or otherwise marked, if 
the label is securely affixed to the 
product container. The required identi-
fication shall identify in code the es-
tablishment where packed, the product 
contained therein, the year packed, the 
day packed, and the period during 
which packed. The packing period code 
shall be changed with sufficient fre-
quency to enable ready identification 
of lots during their sale and distribu-
tion. Codes may be changed on the 
basis of one of the following: intervals 
of 4 to 5 hours; personnel shift changes; 
or batches, as long as the containers 
that constitute the batch do not extend 
over a period of more than one per-
sonnel shift. 

(d) Postprocess handling. When cans 
are handled on belt conveyors, the con-
veyors should be so constructed as to 
minimize contact by the belt with the 
double seam, i.e., cans should not be 
rolled on the double seam. All worn 
and frayed belting, can retarders, cush-
ions, etc. should be replaced with new 
nonporous material. All tracks and 
belts that come into contact with the 
can seams should be thoroughly 
scrubbed and sanitized at intervals of 
sufficient frequency to avoid product 
contamination. Automatic equipment 
used in handling filled containers 
should be so designed and operated as 
to preserve the can seam or other con-
tainer closure integrity.

Subpart E—Production and 
Process Controls

§ 113.81 Product preparation. 
(a) Before using raw materials and 

ingredients susceptible to micro-
biological contamination, the proc-
essor shall ensure that those materials 
and ingredients are suitable for use in 
processing low-acid food. Compliance 
with this requirement may be accom-
plished by receiving the raw materials 
and ingredients under a supplier’s 
guarantee that they are suitable for 
use, by examining them for their 
microbiological condition, or by other 
acceptable means. 

(b) Blanching by heat, when required 
in the preparation of food for canning, 
should be effected by heating the food 
to the required temperature, holding it 
at this temperature for the required 
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time, and then either rapidly cooling 
the food or passing it to subsequent 
processing without delay. 
Thermophilic growth and contamina-
tion in blanchers should be minimized 
by the use of adequate operating tem-
peratures and by cleaning. If the 
blanched food product is washed before 
filling, potable water should be used. 

(c) The filling of containers, either 
mechanically or by hand, shall be con-
trolled so as to ensure that the filling 
requirements specified in the scheduled 
process are met. 

(d) The exhausting of containers for 
the removal of air shall be controlled 
so as to meet the conditions for which 
the process was designed. Compliance 
with the requirement may be accom-
plished by heat exhausting, mechanical 
exhausting, hot brining, or steam in-
jection. 

(e) When the maintenance of pH 
(above 4.6) of a normally low-acid food 
is a basis for a scheduled process, there 
shall be careful supervision to ensure 
that the equilibrium pH of the finished 
product meets that of the scheduled 
process. The methodology described in 
§ 114.90 of this chapter should be used. 

(f) When the scheduled process sets 
forth critical factors to prevent the 
growth of microorganisms not de-
stroyed by the thermal process, the 
factors shall be carefully controlled to 
ensure that the limits established in 
the scheduled process are not exceeded. 
When normally low-acid foods require 
sufficient solute to permit safe proc-
essing at low temperatures, such as in 
boiling water, there shall be careful su-
pervision to ensure that the equi-
librium water activity (aw) of the fin-
ished product meets that of the sched-
uled process. The scheduled thermal 
processes for foods having an aw great-
er than 0.85 and less than the aw that 
would allow the growth of spores of 
microorganisms of public health sig-
nificance shall be sufficient to render 
the food free of microorganisms capa-
ble of reproducing in the food under 
normal nonrefrigerated conditions of 
storage and distribution.

§ 113.83 Establishing scheduled proc-
esses. 

Scheduled processes for low-acid 
foods shall be established by qualified 

persons having expert knowledge of 
thermal processing requirements for 
low-acid foods in hermetically sealed 
containers and having adequate facili-
ties for making such determinations. 
The type, range, and combination of 
variations encountered in commercial 
production shall be adequately pro-
vided for in establishing the scheduled 
process. Critical factors, e.g., minimum 
headspace, consistency, maximum fill-
in or drained weight, aw, etc., that may 
affect the scheduled process, shall be 
specified in the scheduled process. Ac-
ceptable scientific methods of estab-
lishing heat sterilization processes 
shall include, when necessary, but shall 
not be limited to, microbial thermal 
death time data, process calculations 
based on product heat penetration 
data, and inoculated packs. Calculation 
shall be performed according to proce-
dures recognized by competent proc-
essing authorities. If incubation tests 
are necessary for process confirmation, 
they shall include containers from test 
trials and from actual commercial pro-
duction runs during the period of insti-
tuting the process. The incubation 
tests for confirmation of the scheduled 
processes should include the containers 
from the test trials and a number of 
containers from each of four or more 
actual commercial production runs. 
The number of containers from actual 
commercial production runs should be 
determined on the basis of recognized 
scientific methods to be of a size suffi-
cient to ensure the adequacy of the 
process. Complete records covering all 
aspects of the establishment of the 
process and associated incubation tests 
shall be prepared and shall be perma-
nently retained by the person or orga-
nization making the determination.

§ 113.87 Operations in the thermal 
processing room. 

(a) Operating processes and retort 
venting procedures to be used for each 
product and container size being 
packed shall either be posted in a con-
spicuous place near the processing 
equipment or be made readily available 
to the retort or processing system op-
erator and any duly authorized em-
ployee of the Food and Drug Adminis-
tration. Scheduled processes must be 
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