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More than twice as many Tri-Flo 
valves are in service than any 
other sanitary air actuated valve. 

Experience tells us it's because 
they are built to sustain perform­
ance standards established for the 
flow control systems we in-
stall or automate- and Tri­
Clover has automated a lot 
of Food and Dairy plants. 

LADISH CO. 

Vvhatever the reason-if you use 
automatic valves it will pay you 
to compare the construction fea­
tures of Tri-Flo valves to those of 
any valve, at any price. Ask your 
Tri-Clover dish·ibutor to bring 

one around. Have him re­
late these features to your 
perfo1mance standards . 
Write for Catalog F-60. 
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TRI-FLO FEATURES: 

• Open Yoke design 

• Body rotates full 360° 

• Has only one 0-ring 

• Fully self draining 

• Microfinished valve bonnet bore 

• Heavy duty clamp 

• Spherical valve stem seat 

• 304 stainless steel construction 
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New, improved 

BANKAL® makes 
. 

it easier than 

ever to keep 

milks tone away! 
Highly concentrated BanKal is 

the modern non-foaming liquid 

acid circulation cleaner that 

quickly, effectively removes 

milkstone from utensils, bulk 

milk cooling tanks, and 

pipeline milkers. 

When used systematically, it 

prevents milkstone from forming. 

BanKal goes to work fast 

even in the hardest water to 

dissolve milkstone, cut through 

butterfat and films. It rinses free 

and is safe to use on most metals, 

plastics and rubber. 

New improved BanKal is one of 

the modern cleaners and sanitizers 

in the B-K line. See your dealer 

or write B-K Department, 

PENNSALT CHEMICALS 

CoRPORATION, 3 Penn Center, 

Philadelphia, Pa. 19102 

In Canada: Pennsalt Chemicals of 

Canada, Ltd., Oakville, Ontario . 

8-K . .. helping you meet 
the changing needs of our industry. 

{ PENNSALT} 
CHEMICALS e EQUIPMENT 



Why is the 
ADVANCED MILK CRYOSCOPE 

e the recogrtized leader in cryoscopy? 

Coniplete details on the Ad­
vanced Milk Cryoscope .are 
presented in this brochure. 
Write today for _your copy. 

Here are a few user reasons: 
l. First. in Sales. 

2. Most Official & University users. 

3. Easiest and most Accurate to opera te. 

4. Only Advanced Milk Cryoscopes follow the 
AOAC & APHA !vfethods (details on request ). 

5. First "Hot-Line" Customer service: 
• Collect telephone- user to factory expert 
• Largest stock of parts for same-day shipment 

• Only modular design for unplug-&-replace 
service 

• Largest team of local sales and service 
engineers 

• Most complete User's Guides 
• First and Most Regional Schools and Work­

shops- continued technician training and 
certification 

6. Publishers of Milk Cryoscopy News. 

7. Only Cryoscope continually improved for per­
formance - not just style. Always follows 
Uniform Universal Thermodynamics. 

For 15 other exclusive features, write or call 
collect today. 

~ Jl.DV.JJNCED 
~ INSTRUMENTS,INC. 

43 Kenneth Street I 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 
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CONTAMINATION OF FROZEN VEGETABLES BY 
COAGULASE-POSITIVE STAPHYLOCOCCf 

D. F . SPLrrTsToESsER, c. E. R. H ERvEY, n, AND vv. P. WEmRcREEN. 

New York State Agricult-ural Experiment Station, 
Cornell University, Geneva 

( Received for publication January 10, 1965) 

SUMMARY 

The incidence of coagulase-positive staphylococci was de­

termined in 112 samples of peas, green beans, and corn col­

lected during different stages of processing for freezing. The 
highest staphylococcal counts were found in peas, 7 .3 p er g, 

while the greates t percentage of staphylococcal contaminated 

samples, 64%, ~vas obtained with corn . The data indicated 
that although the hands of employees were a major source of 

these organisms, other factors were also involved. The gravity 
separator, used in th e processing of peas, was found to be 

a potential area for staphylococcal build-up . 

Contamination of f o o d s by coagulase-positive 
strains of Staphylococcus au1'eus is of concern because 
of the organism's potential to produce entertoxins. 
While in our present stage of technology it is difficult 
to prevent consistently contamination of foods with 
these organisms (2), only low numbers should be 
permitted. 

Various studies have dealt with the numbers and 
sources of staphylococci in precooked frozen foods 
(6, 7). Little attention has been given to their pres­
ence in commercially frozen vegetables, probably be­
cause these foods are thought to present slight haz­
ard to the consumer. Frozen vegetables, however , 
are often ingredients of precooked frozen foods and 
have been reported to be a major source of micro­
organisms in tl1ese products (3). 

The purpose of this investigation was to estimate 
the incidence of coagulase-positive staphylococci in 
certain frozen vegetables and to determine vvhether 
specific processing conditions were responsible for 
their presence. 

M ETHODS 

Vegetables in different stages of processing were collected 
from the lines of area factories. The samples were trans­

ported to the laboratory over ice and then frozen in a -23 C 
room . Eleven-gram samples were blended, diluted, and 

plated the following day for " total" counts (8) and again 
when the vegetables were cultured for staphylococci. The 

lengthy procedures for identification and enumeration of 
staphylococci resulted in some samples being stored as long 

as six months at -23 C before being examined for these or­
ganisms. Since no significant decrease in the average "total" 

·l 

'Approved by the Director of the New York State Agricultmal 

Experiment Station for p ublication as Journal Paper No. 1421. 
2Present address: The R. T. French Company, 1 Mustard 

Street, Rochester, New York. 

counts was observed during tilis storage, it is probable that 
there a lso was little decrease in the nuri1bers of ti1e relatively 
freeze-resistant staphylococci. 

A most probable number ( MPN ) technique was used for 
es timating numbers of staphylococci. One ml of a given 

decimal dilution was inoculated into each of 10 tubes con­
taining 2 ml of an enrichment medium. Tllis medium con­
sisted of brain h eart infusion broti1 ( Difco) to wllich had 

been added 20 g of d-mannitol and '80 g of sodium chloride 
per liter (9). Following 48-hr incubation at 35 C on a rotary 

shaker, tubes showing growti1 were streaked on staphylococcus­
DO agar ( Difco) . The plates were incubated 24 hr at 35 C 

and then colonies resembling tile staphylococcal group were 
picked and stabbed into d-mannitol agar (5) . The catalase­

positive cocci ti1at attacked mannitol eiti1er oxidatively or 
fermentatively were subsequently propagated in brain h eart 
infusion broth 18 hr and then tested for free coagulase using 

th e tube method recommended for the commercially pre­
pared p lasma ( Difco). 

The efficiency of ti1e above m eti1ods was evaluated by 
determining the MPN of staphylococci after blended vege­
tables were inoculated with known mm1bers of these organisms 

as reflected by plate counts. The results of these trials in­
dicated ti1at approximately 50% of tiw staphylococci was 
being cotmted. 

RESULTS 

During the 1962-64 processing seasons, samples of 
frozen peas, green beans, and whole-kernel corn 
were examined for staphylococci. The vegetables 
were collected in 42 separate surveys conducted at 
three processing factories. A summary of the re­
sults (Table 1 ) shows tl1at 31 to 64% of the samples 
contained coagulase-positive staphylococci, and that 
the vegetables yielding these organisms were not 
contamihated with l a r g e numbers. The highest 
staphylococcal counts were found in peas, 7.3 p er g, 
while tl1e greatest p ercentage of positive samples, 
64%, was obtained witl1 corn. The staphylococcus­
positive samples showed higher average total counts 
than the negative samples in three out of four in­
stances. These differences, .however, were not statis­
tically significant. 

Since staphylococci have been shown to be com­
mon contaminants of the human hand (1), it seemed 
likely tl1at the hands of employees were the source 
of the small numbers that were being recovered. 
This was investigated by comparing the incidence of 
staphylococci in peas and beans subjected to varying 
degrees of human contact. These vegetables pro­
vided an excellent opportunity for this study because 
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TABLE 1. THE I NCIDENCE OF COAGULASE-POSITIVE STAPHYLOCOCCI IN FROZE:-/ VEGETABLES 

Av. "total" count / g x 103 • 

Sta ph. Staph. 
~o. of % sta ph . Av. MPN positive negative 

Vegetable samples positive staph./g' samples samples 

Peas 51 39 7.3 ± 2.4 75 ± 15 95 ± 25 

Green beans 
French 31 39 1.7 ± 0.2 530 ± 130 260 ± 66 

Cut green beans 16 31 1.4 ± 0.2 370 ± 87 230 ± 70 

Corn 14 64 1.9 ± 0.3 600 ± 290 360 ± 140 

"±standard error of the mean. 

TABLE 2. EFFECT OF HUMAN CONTACT 'WITH THE PHODUCT ON THE AMOUNT OF 

CONTAMINATION B Y COAGULASE-POSITIVE STAPHYLOCOCCI 

Staphylococcus- positive 

Av. Staph. per 105 

Degree of human contact Sampling a reas % MPN / g. " total'' count/g 

Peas 

Slight Flw11es, belts, quality graders 12 6 31 

H eavy Inspection belts 

After areas of h eavy contact Hoppers, fillin g machines, 

Green beans 

Slight Conveyors, slicers 

H eavy Inspection belts, weighing 

After areas of h eavy contact Hoppers, final package 

during a number of operations following the blanch 
only incidental human contact occurred. Contrast 

was provided by later stages, such as inspection and 
filling, where the vegetables were subjected to con­

siderable handling by employees. 
An increase in the incidence of staphylococcus­

positive samples appeared to result from human con­
tact (Table 2). The percentage of staphylococcal 
contaminated pea samples rose from 12 to 80% at 
the inspection belts, the first point of human han­
dling. The percentage of beans contaminated with 
staphylococci also increased but not to the extent 
found with the p eas . Fourteen out of 18 of these 
bean samples were "weighing reserves" which were 
beans used to adjust the cartons to the correct weight. 

Since the weighing reserves were exposed to repeated 
contact with ungloved hands, staphylococcus con­
tamination had been expected to be most heavy in 
those samples. 

Vegetables collected from points following the 
areas of heavy human contact continued to show 
elevated numbers of staphylococci. Additional con­
tamination of peas by other organisms occurred which 

80 6 28 

final package 45 13 12 

8 1 2 

reserves 28 2 0.3 

65 2 0.3 

accounts for the lower ratio of staphylococci to total 
count even though the MPN figures increased. The 

doubling of the percent of staphylococcus-positive 
beans is not understood but may merely reflect vari­

ations ifl: sampling and counting procedures. 
Peas were the least heavily contaminated vegetable 

according to the total counts (Table 1 ). In spite 
of this, however, the percentage of staphylococcus­
positive pea samples was not appreciably lower, and 
the average staphylococcal count was actually higher 
than obtained with beans and corn (Tables 1 and 

2) . A possible explanation for this was obtained dur­
ing the 1963 season when line surveys were made 
twice a week at one factory. The results showed a 
significant build-up of microorganisms in the gravity 

separator as the processing season progressed (Figure 
1 ). Since this unit contained NaCl brine at a con­

centration of 8-10%, a study of the contaminants was 
made after the increase in total counts was noted . 

Forty isolates, randomly selected from plates cultured 
on the 25th processing day, were studied. Catalase­
positive cocci that grew well on media containing 

10% NaCl made up 85% of the isolates. Although all 
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Figure l. Increase in contamination of peas at the gravity 

separator as the processing season progressed . 

proved to be coagulase~negative, five of the cultures 
fermented mannitol and thus appeared to be staphy­

lococci. 

DISCUSSION 

The results of this study indicate that frozen peas, 

; beans, and corn should contain only low numbers 

of coagulase-positive staphylococci when prepared 
under 1,10rmal commercial conditions . Even though 
the total counts of many samples were in the hun­

ched-thousands per g, none yielded staphylococcal 
counts as high as 100 per g. It is of interest that this 

level of staphylococcal contamination appears to be 
considerably lower than that reported for vegetables 
processed in a pilot plant ( 4). These workers found 

over 12% of the organisms enumerated by plate count 
to be toxin producing !nicrococci. 

The data support the idea that the hands of em-

ployees are a major source of staphylococci. The 
fact that the greatest numbers were not recovered 
from French-style beans, the vegetable receiving the 
most human contact, suggests that other factors in­
fluence growth and survival of these organisms. 

The build-up observed in the gravity separator 
illustrates that certain processing conditions may 
favor the growth of undesirable organisms such as 
staphylococci. The fact that only chanc(_:) li.i.iinan 
contact occurred between the blanch and the gravity 

separator may explain why no coagulase-positive 
staphylococci were found in the sample examined. 
One can speculate about the microflora that might 
predominate had the inspection belts preceded the 
gravity separator. 
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SANITATION IN SEAFOOD PRODUCTION AND DISTRIBUTION'· . 

J. LISTON 

Food Science, College of Fisheries 
Universitu of \~1 ashi.ngton, Seattle 

The seafood industries are concerned with the 

harvesting and processing of a very wide range of 

marine animal products. Processes are extremely di­

verse and sometimes complex, involving most of the 

h·aditional methods of food preservation and some 

of the most modern techniques. The size of the in­

dividual production units varies from small one-man 

fishing boats tlu·ough highly mechanized factory fish­

ing vessels at sea and from family operated shellfish 

or fish house plants to large fish canneries and frozen 

prepared seafood operations on shore. Tl1is general 

diversity and unevenness within the industry is re­

flected in the varied approaches observable towards 

the problems of sanitation. Tl1ese range from com­

plete indifference to a keen appreciation of the neces­

sity for a high level of sanitary control. As might 

be expected, more emphasis generally is placed upon 

good sanitation by tl1e larger operators. However, 

the nature of the raw material and tl1e processing 

operation also tend to influence the degree of em­

phasis. 
No general program for sanitation in the fishing 

industry has ever been developed and the few rather 

limited studies which have been undertaken of 

scientific cleaning and sanitizing methods have been 

concentrated on specific sectors of the industry. 

Public health requirements and maintenance of 

~ high quality in the product are two main stimuli 

\ toward good sanitation in a food operation. ·with 

the exception of molluscan shellfish (mainly mussels 

and oysters), seafoods never have presented a major 

public health problem in most Western countries, 

tl1ough the recent outbreak of Type E botulism from 

smoked fish and tuna may have altered the picture 

(20). This (formerly) healthy situation was probably 

a result of the general practice of keeping fish and 

fish products at low temperatures. The public health 

incentive to good sanitation was tlms largely absent 

in fish operations. Again, quality in most fish pro­

ducts is primarily dependent on the extent to which 

endogenous bacterial growth may be inhibited. Typi­

cally, sanitation is concerned witl1 the conh·ol of 

exogenous contamination which is of little concern to 

many fish processors and thus the other stimulus to 

good sanitation was also lacking. 

'Presented at the 51st annual meeting of the INTERNATIONAL 

AssociATION OF MILK, Foon AND Evrno 'MENTAL SANITARIANS, 

INc ., August 18-24, 1964, at Portland, Oregon. 

• 
2Conb'ibution To. 192, College of Fisheries, University of 

Washington . 

CAPTURE AND HARVEST 

Uniquely among modern foo~ indush·ies, the sea­

food industry is based on a hunting economy. It is 

only in tl1e case of the molluscan shellfisheries that 

a conh·olled system of culture and harvest directly 

analagous to agricultural metl1ods on land exists. 

Marine fish and shellfish such as shrimp, crab and 

lobsters must, therefore, be located, captured and 

transported in fishing vessels to the processing plants. 

Sanitation procedures on board the vessel will ob­

viously influence the bacteriological quality of the 

fish reaching the shore plant. 
Fortunately, fish caught in unpolluted waters carry 

no bacteria of public health significance on their 

skin and other external surfaces and the flesh and 

internal organs are sterile (10, 11). The natural flora 

of fish, exclusive of the intestine, consists principally 

of psychrophilic bacteria of the genera Pseudomonas, 

Ach1'0mobacte1·, and Vib1'io plus a few eurythermic 

types such as Mic1'ococcus. This has been confirmed 

by numerous investigations (see Table 1). The num­

bers of such organisms found on freshly caught fish 

range from about 102 to 105 per cm2 of skin surface. 

In feeding fish, the intestine may contain very large 

numbers of bacteria, up to 107 per g of gut content. 

Again most of these bacteria are gram negative 

psyclu·ophilic types but potentially hazardous or­

ganisms such as Clost1'idium tetani and Cl. botulinum 

have been isolated from fish intestine (16, 20). The 

microflora of crustacean shellfish seems to be similar 

to that of fish (6). It is not generally recognized that 

the natural microflora of sessile shellfish such as 

oysters is also similar, for the most part, to that of 

free swimming fish (6). However, as is well known, 

these shellfish by their mode of feeding, tend to con­

centrate within them bacteria present in the sur­

rounding water and since they are grown normally 

in inshore or brackish waters subject to considerable 

terrigenous contamination from land drainage and 

sometimes from sewage outfalls, they readily accumu­

late detectable numbers of coliform and other more 

dangerous enterobacteria such as Salmonellae. 

There is thus little or no intrinsic public health 

hazard associated with fish which can be controlled 

by good sanitation. Most fish in the North American 

fisheries are landed in uneviscerated condition; a 

notable exception is Pacific halibut. Therefore, the 

sporing anaerobes in the intestine cannot be dis­

regarded at this point; though, of course, by contrast 

these organisms may be distributed over the surface 

___ ! _______ __ 
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TABLE l. FLORA OF SEA FISH A CCORDING TO VARIOUS AUTHORS, AS SHOWN BY PERCENT 

ISOLATIONS IN THE VARIOUS GENERIC GROUPS' 

Author 
l\Ii cro .b Achro.• F lavo.b P seudo•. Bacillus Misc. 

Reed and Spence ( 1929) 4 23+ ' 8 22 24 18 

Haddock 

Stewart (1932) 22 57+ 11 5 5 

Haddock 

Bedford (1933) 16 34+ 30 20 

Halibut 

Shewan ( 19331)) 24 43+ 13 11 9 

Herring 

Thj¢ tte and S¢mme (1938) 14 48+ C)--u 5 8 

Cod 

Thj¢tte and S¢mme ( 1943 ) 3 21+ 6 4++ '' 2 64++ (chiefly 

Misc. species 
Vibrio) 

Wood ( 1940) 48 19 17 7 9 

Misc. species 

Aschehoug and Vesterhus 17 25+ 18 40 1 

(1943) Herring 

Snow and Beard ( 1939) 13 54+ 5 8 2 19 

Salmon 

Oyer (1947) 73 5 3 4 16 

Cod 

Ciauelli (1957) 53 21 7 6 13 

Porgy 

Liston ( 1957 ) 3 19 9 65 4 (including 

Skate 
Coryne•) 

Liston ( 1957 ) 1 22 5 69 3 (including 

Lemon sole 
Coryne) 

Ceorgala (1958) l 32 6 50 11 (including 

Cod 
Coryne) 

' Taken from Colwell (5). 

"Micro. = M icrococctts; Achro. = Achmmobacter; F lavo. = Flauobacterium; Pseudo. Pseudomonas; Corye. Co·ryne-

hacte1•ium. 

,. +Probably includes organisms classed ns Pseudomonas by current methods. 

"++Note that most of the bacteria in the Miscellaneou~ classification, 

should be added to Pseudomonas. 

of iced fish by contact with intestinal material 

squeezed out under the pressme of fish and ice. 

The hazard associated with molluscan shellfish is 

well understood and an excellent conh·ol system to 

ensme the cleanliness of shellfish growing waters is 

in operation in the USA and many other counh·ies of 

the world. The recent outbreaks of infectious hepa­

titis due to consumption of oysters hm·vested from 

polluted waters (8) serves to point up the need for 

continued close smveillance and indicates the possible 

emergence of a new problem associated with the 

transmission of viruses by foods. It would seem 

advisable that more information be obtained on the 

survival of virus particles in marine environments. 

Once they m·e brought aboard the fishing vessel 

shrimp and fish are most commonly packed down 

in ice in the fish hold. Crabs and lobsters are h·ans­

ported live or, in a few cases, butchered and proc­

essed aboard the vessel (e.g., some Alaska King 

crab ). Some small vessels operating day fisheries 

carry no ice while an increasing number of lm·ger 

vessels freeze the fish at sea. This may be done 

using whole fish, as in the tuna industry, or after 

partially or co~l?:l.etely processing the fish, as ~ the 

large factory tn.awlers operated by many Emopean 

companies. Inqre~sing use is being made in Pacific 
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Coast fisheries of refrigerated sea water tanks in 
which fish may be held at 30 F , an optimum storage 

temperature. 

Most fish boat holds are consh·ucted of wood and 

conform to the shape of the hull. They are usually 
divided into pounds or pens which range along the 
side of the vessel separated from the central aisle by 
removable pen boards which fit into slotted stan­
chions. The entire area is very difficult to clean . 
The wooden walls and boards tend to become per­
meated by fish slime and bacteria which thus come 
to lie below the surface and cannot be effectively 
killed or dislodged. In most cases the fish boat 
holds are washed out between voyages but the meth­
ods used range from simple hosing down with water 
(often harbor water or sea water) to detergent and 
sanitizer treahnents. An interesting study by Bureau 
of Commercial Fisheries personnel in this country 
confirmed the effectiveness as a sanitizing method 
of a simple procedure for continuous chlorination 
with sodium hypochlorite of the sea water used for 
washing down fish and fish holds (11). The method 

seemed to give very satisfactory results in terms of 
improved fish quality and general cleanliness of the 
vessel but unfortunately does not seem to have been 
very widely adopted by the fishing indush·y. 

Good sanitary conditions in fishing vessel holds 
can be achieved most readily by the use of lining 
materials such as aluminum or plastic faced boards 
which provide cleanable surfaces rather than wooden 
boards which are essentially uncleanable. Most 

modern European fishing vessels are being fitted 
with aluminum fish holds but they . are not yet a 
common feature of North American vessels which 
tend to be smaller and wood hulled. 

The bacteriological quality of the ice or brine used 

to cool fish on board fishing vessels also has sanitary 
significance. Fresh ice made from water of good 

quality norrp.ally carr~es few bacteria but large popu­
lations accumulate in ice in contact with fish (9 ). 

The reuse of ice is an undesirable and insanitary pro­
cedure. However, this is a very minor problem in 
practice. Refrigerated brine or sea water tanks also 
develop high populations of bacteria but these are 
almost exclusively psychrophilic types derived from 
the fish. A number of attempts have been made to 
conh·ol bacterial populations in brine tanks both 

on ships and on shore by the use of ulh·a violet 
germicidal lamps. These have met with variable 
success. The numbers of bacteria in the brine are 

reduced by the method but there is no effect on the 
development of bacteria on the fish itself (2). A 

variety of preservative chemicals have been proposed 
for incorporation in ice or brine to reduce bacterial 
growth (19 ). However, n o n e has pi·oved to be 

satisfactory in practice though tetracycline antibiotics, 

particularly Aureomycin (chlortetracycline) and 
Terramycin ( oxyteh·acycline) have been used with 
some success particularly in Canada (27). As might 

be expected, such aids to preservation are most eft 
fective when applied under clean conditions and are 
in no way a substitute for an effective sanitation 

program. 
Another shipboard sanitation problem which is 

well recognized is the danger of contamination of 

T ABLE 2. INCIDENCE OF CoLIFORM CoNTAMINATION ON 

PoRT MARKET FisH" 

Percentage ca n ying : 
No. of fish 

Experim ent swabbed coli forms faeca l coli 

a 103 100 92 

b 148 96 78 

c 150 99 68 

"Taken from Spencer and Georgala (26). 

the catch by bilge water. Most fish holds are so 
contructed that this rarely happens. 

There is surprisingly little information available 
concerning the extent of shipboard contamination of 

fish by bacteria of public health significance. That 
some contamination does occur, however, may be 
inferred from the observations of Spencer and Gear­
gala (26) (reproduced in Table 2), and the repeated 
isolation of Erysipelothrix 1·husiopathiae from the fish 
market but not from fish sampled aseptically at sea 
(23). 

PRIMARY PRoCESSING 

The unloading of fish from the vessel and its 
primary processing through such operations as head­
ing, evisceration and steaking or filleting involves a 

great deal of direct handling of the product. This 

is h·ue also of the primary processing operations ap­
plied to shellfish which include shucking of oysters 
and clams, shelling of shrimp and picking of crab­
meat. Moreover, because of the somewhat erratic 
supply of raw products to the processing plants most 

incoming seafoods · and often primary processed ma­
terials are subject to variable intervals of buffer 

storage in a variety of containers or storage rooms. 

Since the duration of an average fishing voyage may 
range from a few days to several weeks fish arriving 

at the processing establishment ai·e likely to represent 
a wide range of quality including relatively high 

count fish caught early in the voyage and .lightly con­
taminated fish caught shortly before a1:rival in port. 
These .fish are usually sorted into storage areas ac­

cording to species, size or some similar criterion, so 

that fresh and less than fresh fish are often mixed 

, 
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indiscriminately. Moreover,' as fish pass along the 
processing line spoilage bacteria may be transferred 
from longer stored to fresh fish and subsequently to 
fillets or steaks of both types. Under these conditions 
there are numerous opportunities for contamination 
of the seafood by bacteria of human origin. Again 
there is remarkably little information on the real 
extent of such contamination in practice, except in 
the case of oysters where under poor sanitary con­
ditions very high levels of fecal bacteria have been 
detected in the shucked meats. In one study of fillet­
ed fish 38% of the fillets carried fecal E. coli which 
n-1ay have Lccu _p1c::.vul ou lln.- lc.nJcJ fi::.l1 ctllll .)0$ 

carried coagulase-positive staphylococci which are 
certainly absent from freshly caught fish (25). Early 
studies in USA indicated that fish fillets may be 
contaminated by coliform bacteria (9 ). 

The sources of contamination during primary proc­
essing are numerous. The baskets, boxes or con­
veyors used to transfer .fish from ship to shore may 
provide an initial source of contamination which can 
be supplemented by storage bins or boxes. vVhere 
such containers are made of wood the danger of 
contamination is particularly great. The extensive 
studies by Spencer (24, 25) on the cleanability of 
fish boxes clearly indicate the extreme difficulty in­
volved in cleaning and sanitizing wooden surfaces 
contaminated by fish slime and experiments in our 
laboratories and by other workers have confirmed 
this (15). 

The butchering of fish and shellfish is still essen­
tially a manual operation in most plants, though 
recently some mechanization has been introduced by 
a few firms. Notable exceptions are provided by the 
salmon canning industry in which the Iron Chink 

; introduced in the early part of this century efficiently 
eviscerates and o·ims fish completely mechanically. 
Also the peeling of shrimp largely is effected by 
machines nowadays. 

A number of studies have been made on the bac­
teriology of the butchering process but these have 
been concerned primarily with psychrophilic spoilage 
bacteria (3, 4). The flesh of fish stored for only a 
few days in ice or brine is essentially sterile. Con­
sequently any contamination of tl1e fillet must be . 
exogenous in the sense that tl1e bacteria are trans­
ferred from the skin -slime to the flesh surface via 
knives, filleting boards, gloves, etc. Essentially con­
tinuous sanitation procedures are necessary to reduce 
contamination at this stage. Unfortunately many 
smaller and older fish filleting plants include many 
unheated wooden surfaces which never can be com­
pletely sterilized. More modern plants make exten­
sive use of metal (usually stainless steel) in the con­
sb·uction of tables and conveying lines but the wooden 
board still is the only generally acceptable support 

for the actual filleting operation. Because incoming 
fish carry more or less heavy loads of bacteria into 
the plant the primary processing lines show a rapid 
build-up of bacterial contamination (4, 26). Recent 
studies in the Pacific Northwest provide confirmation 
of the earlier reports and reveal that fish may pass 
tlu·ough a brief period at the point of filleting where 
they are essentially sterile and indicate quite cle.arly 
the source and nature of subsequent contamination 
which includes fillet boards, knives, gloves, hand 
rinse water, etc. 

Copious amounts of cold water are used in most 
fl::.ll flllctlu0 VJ:'vHtllvu" <HJJ tl>t;, ::.~::.rYes tu ucl:'r= 

bacterial contamination somewhat in most plants. 
An increasing number of plants are adopting in-plant 
chlorination. Usually a final concentration of about 
5 ppm chlorine is maintained. This level of chlorine 
has no deleterious effect on the fish but effectively 
reduces the bacterial populations. Processors using 
in-plant chlorination will usually use an increased 
level of chlorine for clean-up purposes. 

The disposal of waste from primary processing 
operations in fish plants has produced problems in 
the past. Most seafood plants are built close to the 
ocean. In earlier times most of the gurry was dump­
ed directly into the sea. This is still done in the 
case of plants situated in remote areas such as 
Alaskan salmon canneries and South (West) African 
pilchard canneries. In sNch plants, sea water often is 
used for washing the fish and trouble has developed 
where the intake for this water was situated so that 
it received water from tl1e gurry dumping area. 

Processing plants situated in less remote areas us­
ually have little trouble disposing of the waste since 
there is a ready market for such material as animal 
feeding stuff. For example, in the Pacific Northwest 
much of the waste is pmchased and used by mink 
farmers. Nevertheless, waste must be disposed of 
quickly (or frozen) since it rapidly decays and can 
create a public nuisance as well as a · somce of un­
desirable contaminants for incoming fish. 

SECONDARY PROCESSING 

Canning. 
Except that the primary processing referred to 

above constitutes an integral part of most fish can­
ning operations and, therefore, inh·oduces its attend­
ant problems to the situation, fish canneries are faced 
with sanitation problems similar to those found in 
establishments canning other foods. Due to the 
very serious consequences which may result from 
poor sanitation in canned food preparation, fish can­
ners are more aware of tl1e need for good sanitary 
control than their colleagues in the fresh and frozen 
fish field. Moreover, the National Canners Associ­
ation and the major can companies are engaged in 
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educational and technical assistance programs which 
serve constantly to emphasize ·the principles and 
practices of scientific cleaning and sanitation. In 
addition some states (e.g., California ) operate an 
active program of regulation and inspection of can­
ning operations and since canned goods generally 
enter interstate markets, plants and products also are 
subject to Federal Food and Drug Administration 
surveillance. Current problems in canned seafood 
products are, in general, less a product of poor sani­
tation practices th an of the nature of the raw material 
leading to difficulties such as struvite (magnesium 
cuumomum pnospnate ) rormanon m vanous products . 

Frozen and Precooked Frozen Products . 
A very high proportion of seafoods is now retail­

ed as frozen or frozen precooked products, i.e., fish, 
molluscs and crustaceae. 

In the case of frozen but uncooked seafoods such 
as "green" shrimp, fillets, fish portions, etc., there 
are few additional sanitation problems beyond the 
primary processing stage. Sometimes dips are used 
on seafoods destined for freezing. These can be a 
source of contamination unless tl1ey are changed quite 
frequently. Packaging materials generally are quite 
free from bacteria but there is opportunity for con­
tamination of the product from the hands of personnel 
engaged in packaging. This is of more significance 
in the case of precooked products. 

The enormous expansion over the p ast few years 
in precooked or convenience frozen foods has affect­
ed the seafood indush-y profoundly. Large quantities 
of fish and shellfish now are retailed in precooked 
form. These include crabmeat (a traditional item ), 
shrimp, fishsticks, prepared portions, fish and chips, 
fish dinners and prepared fish dishes of various 
kinds. The sudden increase in production of these 
items has inb·oduced a new dimension. of hazard to 
a section of the fish industry which pi"eyi_ously had 
produced only raw. products subject to the protec-

tive effect of home cooking before consumption. 
Moreov~r , new and potentially more hazardous food 
ingredients such . as egg, milk powders, etc., have 
been introduced into seafood processing in the forp1 
of breading and batter mixes. 

A number of studies have been made of the bac­
teriology of prepared frozen seafood products and 
it is clear that contamination of the raw material can 
and does occur during prepal'ation and processing 
(17, 18). During the last ten years or so, there has 
been a very marked improvement in the final bac­
teriological quality of such foods. This is undoubt­
edly due to a vanety ot tactors, such as: increas-
ing experience and sophistication on the part of 
processors; technical advances in equipment design 
and operation; the efforts of trade bodies such as 
the NAFFEM; and of the state and federal regulatory 
agencies. Our own studies have convinced us that 
the bacteriological problem in precooked frozen 
seafoods is primarily one of sanitation and hygiene 
(14). The raw materials are, in most cases, of good 
bacteriological quality. The build-up of organisms 
of public health significance occurs only in the course 
of handling. Such bacteria are obviously derived 
principally from operating personnel. This is illustrat­
ed in Tables 3 and 4. The data derived from the 
studies on batter are particularly illustrative of the 
importance of exb·insic factors in controlling con­
tamination. 

TRADITIONAL SECONDARY PROCESSING 

The traditional preservative processes- pickling, 
salting and smoking-are of decreasing significance 
in the North American seafood industry but are still 
major factors in the seafood industries of many other 
counb·ies of the world. 

Sanitary control in such operations is often minimal 
since it is widely and erroneously believed that the 
processes themselves are sufficiently bactericidal to 

TABLE 3. EFFECT OF PROCESSING ON B ACTERIA OF P UBLIC-HEALTH SIGNIFICANCE• 

P ercent samples showin g: 
Percl?'nt samples at indicated count l eve1s per g 

Hemolytic 
Stages Coli forms Enterococci streptococci Coa~:. + 

of staphylo-
processingb < 1 < 10 10' 102 103 < 1 < 10 101 102 103 < 1 < 10 10' 102 103 cocci 

A 6 27 41 '13 13 0 73 20 0 7 7 

B 6 12 41 35 3 9 19 44 22 6 0 22 39 39 0 64 

c 3 10 42 29 17 0 8 39 37 17 11 23 31 30 3 73 

D 47 29 . 14 6 0 8 17 30 41 3 35 22 31 6 4 52 

' Taken from Raj and Liston (17) . 

".-\ = raw blocks (15), B = raw sticks, (32), C = battered and breaded sticks (101 ), D 
fi ilures in parentheses indic[lt t;l the number pf samples tested. 

Sal-
Spar- m.onella-lng 
unaer- Shigella 
obes group 

0 

-42 0 

54 0 

76 0 

precooked sticks (63 ). The 

, 
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TABLE 4. BATI'E H SA M PLES B EFOHE AND AFTEH fuCONSTITUTJO N" 

P e:·ccnl samples at va rious count levels 

Total counts 

Coun t 20 c 35 c Enterococci Collforms E. coli 
Hemolytic 

stretJtococcl 
per 

gram , .. Jl c II II II II II 

< l 0 0 0 0 0 0 0 0 30 9 50 0 

< 10 0 0 0 0 10 0 0 0 40 9 50 0 

10' 0 0 0 0 60 3 90 3 30 57 0 21 

10' 0 0 0 0 20 18 10 12 0 24 0 7 

103 10 0 20 0 0 58 0 61 0 0 0 72 

10" 90 6 80 9 0 21 0 24 0 0 0 0 

10' () 40 0 49 0 0 0 0 0 0 ' 0 0 

10' 0 54 0 42 0 0 0 0 0 0 0 0 

"Taken from Ray and Liston (17). 

"I = dehydrated batter mix ( 10 samples). Showed no incid ence of coagu lase-positive staphylococci, sporing anaerobes, and 

Salmonella-Shigella group . 

' II = reconstituted batter from the line ( 33 samples). Showed 100% incidence of coagu lase-positive staphylococci, 50% in­

cidence of sporing anaerobes, and none of Sa[m.onella-Shigella group . 

control any public health risk. Though it is doubt­
ful that poor sanitation practices were entirely to 
blame, the recent tragic outbreaks of botulism caused 
by smoked fish demonstrate the nature of the fallacy. 

Earlier work has shown that organisms of public 
health significance may accumulate and persist in 
brines and on the surface of salted fish (1). 

An important reason for emphasizing better sani­
tation in traditional fish processing is the reduction 
in the severity of the processes which are used today. 
Indeed regimens of salting and smoke curing now 

- are used which serve principally to flavor rather than 
to preserve the product. 

NEW PROCESSES 

New processes being applied to seafoods or in 
prospect for them include freeze drying and radiation 
pasteurization. 

Little is yet known concerning the specific prob­
lems of freeze drying though a commercially success­
ful freeze-dry shrimp operation has been running for 
some time in this country. It seems apparent that 
sanitary control of the primary processing operations 
would be of most importance here. 

Radiation pasteurization using gamma radiation 
from Cobalt 60 presently is being studied very in­
ten~ ively. Many early studies indicated the suit­
ability of seafoods for this kind of process and the 
more recent studies have amply confirmed these 
findings. Sanitation problems associated with radi­
ation pasteurization again are mainly confined to 

the primary processing operation. It is important 
that good control of contamination be exercised here, 
since the radiation process results in a sharp reduction 
of the natural microflora. Recent studies in om 
laboratory have indicated that under comparable 
conditions staphylococci will grow out in irradiated 
fish but not in unirradiated (21). Thus, the desirable 
resh·ictive influence of the natural microflora toward 
certain pathogens, at least, is minimized. Another 
possible consequence of poor sanitation in plants 
operating the process could be a build up of radi­
ation resistant bacteria. Of course, it is proposed 
that radiation pasteurized fish be held at tempera­
tures below those at which potential pathogens can 
grow, so that it is only in the event of mishandling 
that contaminant organisms could or would grow 
out. 

DISTRIBUTION AND RETAIL 

Seafoods are widely regarded as highly perishable 
food products and tl1e necessity for rapid and ex­
peditious distribution of wet fish is well known. 
Ievertheless, the handling of many fish products in 

retail trade leaves a great deal to b e desired. Frozen 
fish products share the common fate of frozen foods 
being occasionally subject to widely fluctuating tem­
peratures of storage which sometimes reach above · 
the melting point. However, it is the unprocessed 
or h·aditionally processed seafood which suffers the 
greatest indignity. These items are generally tucked 
away in a corner of the meat counter where they 
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lie eA'Posed to temperatures which often are too high. 

Though such temperatures may effectively inhibit 

the growth of dangerous mesophiles, they do not 

sufficiently depress the growth rate of psychrophilic 

bacteria which abound on fish. 

This brief survey of some of the sanitation prob­

lems of tl1e seafood industry obviously is not intended 

to be comprehensive. The industry is too large and 

too diversified to be adequately dealt with in a 

single short paper. However, the author hopes that 

sufficient material has been covered to enable tl1e 

reader to obtain some idea of the peculiar and yet 

often familiar nature of the sanitation problems which 

exist in the fishing indush·y. 

It is noteworthy that, despite tl1e strictures which 

have in the past been (rightly) laid on the fishing 

indush·y for poor sanitation practices, the record of 

fish as a safe food is even yet (recent botulism not­

withstanding) unsurpassed by most otl1er products. 

At the same time it is encouraging to record that tl1e 

indush·y as a whole is moving toward a better ap­

preciation of the need for good sanitation practices. 

An acceleration of this could be achieved through 

the advice and active assistance of qualified sani­

tarians of local, state and national agencies. It is 

doubtful tl1at a true appreciation of the nature and 

role of bacteria in causing spoilage of seafoods or 

even the real nature of the bacterial hazards to the 

public health resulting from poor sanitation practices 

is really widespread among fishing industry person­

nel. Certainly there is a very poor understanding 

of the principles and practice of modern cleaning 

and sanitation systems. Dissemination of accurate 

information at the grass roots level by education of 

actual plant operators is greatly needed in tl1e in­

dustry. This can be carried out most effectively by 

h·ained sanitarians in close and constant contact with 

the food industries. 
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UTILIZATION OF RESEARCH IN THE OPERATION 
OF FOOD PROTECTION PROGRAMS' 

E DWIN L. RuPPERT, KEITH H . LEwrs AND FRANK W. MACKISON 

Division of EnviTOnmental Engineerin g and Food Pmtection, 
U. S. Depmtment of Health, Education and ·w elfare 

As we look at the past in terms of present knowl­
edge about om environment, we recognize that tech­
nological advances have greatly changed man's living 
conditions. Applications of research on the fru.·ms, 
the highways, the airways, and in homes, factories, 
and offices have greatly reduced the physical effort 
required of the individual to sustain life, and, at the 
same time, have increased the amount and variety 
of essential goods, conveniences, and luxmies. In 
om eagerness to take advantage of these develop­
ments , we have been little concerned until recently 
about their subtle effects on health. Whether we 
regard the changing environment with apprehension, 
or with enthusiasm, there is nothing to suggest that 
this trend will be reversed. On the contrary, all in­
dications point to more rapid changes in the futme. 
We are already encountering almost daily innovations 
and modifications of om surroundings that may have 
direct effect upon physical vigor, mental alertness, 
longevity, and susceptibility to degenerative diseases . 

These changes have occurred in all fields of en­
deavor, and the food field has by no means been 
neglected . In no facet of his environment has man 
wrought more dramatic and important changes than 
in feeding the urban population . The traditional 
simplicity of food preparation in the home from sta­
ples and local produce is being replaced rapidly by 

i complex ne\ov systems of food production, manufactur­
ing, distribution, and serving, which now represent 
an SO-billion dollar segment of our economy (13). 

The major trend in the food field today is toward 
centralized processing and widespread distribution 
of commercially prepared convenience foods, which 
minimizes or eliminates culinary work in the prepar­
ation of meals. The ready availability and general 
acceptance of these products, including foods from 
foreign sources, has further complicated the ah·eady 
difficult task of assessing the sanitary quality of foods 
at the State and local levels. 

This trend has not developed overnight, but has 
been brought about by research and development 
within the food industry and by the changing socio­
ecohomic patterns of our population. The develop-

'Presented at the annual meeting of the American Public 
Health Association, ew York, New York, October 8, 1964. 

ment of technical criteria for public health evaluation 
of foods has not kept pace fully with industrial de­
velopmen t, but many research findings have been -
utilized for this purpose. Much remains to be done 
which we shall touch upon later, but let us explore 
first where research findings have ah·eady been ap­
plied successfully to ongoing programs, and then see 
if we can identify new areas where existing knowl­
edge may be applied. 

Our primary objective in food protection programs 
is the prevention of outbreaks of foodborne illness. 
One practical method of preventing such outbreaks 
is the application of temperatures that will inhibit or 
destroy the causative organisms in p erishable foods. 

For many years, 50 F was regarded as an accept­
able upper limit for refrigeration of perishable foods. 
These limits were regarded as safe temperatures for 
the refrigerated storage of such food and were based 
upon data which indicated that 50 F \;vas sufficient 
to prevent the growth and toxin formation by Cl. 
botulUnum types A and B. Until recently, very little 
information was available which would give a true 
picture of the time-temperature relationship needed 
to effectively control or kill other organisms that are 
frequently associated with foodborne disease out­
breaks. 

Research in this area has demonstrated that a tem­
perature lower than 50 F is necessary to effectively 
control the growth of salmonellae and staphylococci 
in foods held for extended periods of time. These 
research findings (2) have been utilized in the de­
velopment of standards and guides incorporating the 
recommendation that all potentially hazardous foods 
be held at 45 For below, and have further stimulated 
indush-y and food equipment manufacturers to design 
equipment which will assure that these temperatures 
can be met. The popularity of precooked, chilled 
products, the increased use of automatic vending 
machines for dispensing perishable meals , and the 
extended storage of convenience foods, have com­
plicated the time-temperature control problems and 
made the general application of this information very 
important. 

A relatively new practice in the preparation of 
meals for service aboard airplanes, is to precook and 
freeze the meals for defrosting and serving in flight. 
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Since the meals may be prepared considerably in ad­

vance of being placed aboard the plane, and may be 

subject to wide temperature variations, it is important 

that some method be employed which will indicate 

any major temperature variations within the pack­
age. In other words, a device is needed which will 

operate continuously and will indicate whether the 

temperature of the food has exceeded a predetermined 

level. Several devices that depend upon temperature 

levels to cause a color change have been developed 

through research by industry, and one is novv in ex­

perimental use by an airline company. With such 

a device the stewardess could inspect the packages 

of meals and instantly be assured that the meals 

coming aboard her plane have been stored at the 

proper temperature since being prepared. She can, 

therefore, reject those that show too great a tempera­

ture fluctuation during storage. 
Even though such devices have not gained wide­

spread acceptance in the frozen food industry, they 

do offer a method to monitor the temperatme of 

frozen foods which will assure the consumer of a 

product that has been properly stored while being 

held in the frozen state. 

Assessment of the sanitary quality of food present­

ly depends primarily on visual inspection of the en­

vironmental conditions under which food is prepared 

or served. In light of the changing technology which 

permits food to be prepared by centralized process­

ing, this method cannot always be relied upon to 

assme the consumer that the food is safe and whole­

some at the point of final preparation for service. 

Additional laboratory examinations of vulnerable 

commercial products for potentially hazardous micro­

biological and chemical contaminants may be neces­

sary to minimize the risk of serious outbreaks of 

staphylococcal food poisoning, salmonellosis, or other 

common foodborne diseases. Recent developments 

in methodology and instrumentation have made fea­

sible the examination of selected food items for com­

pliance with specific microbiological and chemical 

criteria which are indicative of sanitary quality. It 

is only a matter of time until research produces simple 

tests that can be applied routinely, with appropriate 

modifications, to a wide range of food items. 

Experience indicates that in order for the public 

health laboratory to lend reliable assistance to the 

operating food protection program, a detailed analysis 

of food involved in outbreaks of gastroenteritis is 

necessary (1) . In this regard, a comparative review 

and manual of methods and media for detection of 

pathogenic and indicator bacteria in foods has recent­

ly been published by the Public Health Service (14). 

This manual highlights some of the problems en­
countered in the microbiological examination of foods 

and ·presents , bacteriological methods that are appli-

cable to samples of food implicated in disease out­

breaks or collected for smvey pmposes. The meth­

ods outlined are cmrently being used with success 

in PHS Laboratories, and their use by other public 

health laboratories may be expected to improve! the 

detection of bacterial agents of foodborne diseases . 

Although the methods in this manual undoubtedly 

can be improved by further research, they are re­

garded as sufficiently usefu~ to serve as reference 

procedures for the comparative evaluation of other 

methods. 
Knowledge that the laboratory can, in fact, provide 

definitive information about causes of foodborne 

illness will no doubt induce persons with knowledge 

of suspected or proven outbreaks to notify appropri­

ate officials so that laboratory and field investigations 

can be undertaken to elucidate circumstances sm­

rounding the outbreaks and the control measures 

needed to prevent further b·ouble. 

The accelerating rate of research utilization by , 

the food industries accentuates the problem of in­

forming personnel in operating food protection pro­

grams about recent technological changes and their 

public health implications. Of necessity, new meth­

ods must be employed to disseminate this information 

quickly. In addition to the development of special­
ized training courses and seminars, some organiza­

tions are beginning to use programed instruction. 

closed circuit television, recordings that can be dis­

tributed by mail, telephone conferences, and other 

devices which accelerate communication and increase 

the efficiency of instruction . 

The results of one research program can and do 

stimulate research by others on the same problem. 

In the field of microbiology, several investigators are 

working on the important problem of staphylococcal 

food poisoning. Their efforts have resulted in the 

purification of one toxic protein and partial purifi­

cation of others, so that specific serological identifi­

cation of at least tvm types of enterotoxin is now 

possible in food extracts. Steps are being taken to 

develop additional type-specific antisera and to make 

them available in other laboratories. ·when complet­

ed, these studies will constitute an important advance 

in food protection by providing a sensitive method 

for detection of staphylococcal enterotoxins without 

resorting to the use of human volunteers, primates, 

or cats (9). 

Other examples of recent improvement in laboratory 

methodology for food protection include the develop­

ment of simplified chemical procedmes for analysis 

of radioactive fallout in foods, a differential test for 

reactivation of phosphatase in pastemized dairy prod­

ucts, chromatographic detection of pesticide residues 

in foods and thinking water, standardization of the 

bioassay for paralytic shellfish poison, and develop-

' .. I 
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ment of selective methods for the isolation and iden~ 

tification of foodborne pathogens such as ClostTidium 
pe1'fringens or Staphylococcus au.mus. These research 
findings are continually being made available for 
application in food protection programs through tech­
nical publications and laboratory training courses 
sponsored by the Public Health Service as well as 
other organizations. There is, however, a substantial 
lag in adoption of new methods because of the 
natural reluctance of some individuals to accept 
changes as well as the difficulties of getting the 
necessary fiscal and adminish·ative support. In our 
opinion the food protection organizations of State 
and local government, as well as industry, need to 
participate more actively in the evaluation and uni­
form application of new procedures. 

It has long been suspected that the reporting of 
foodborne disease outbreaks is far from complete. 
There are many reasons why this may be h·ue, but 
the Salmonella Surveillance Reports (17), which were 
started by the PHS Communicable Disease Center 
in 1962, are an excellent example of improved report­
ing in response to a cooperative mechanism provided 
by the epidemiologist to solicit information from other 
investigators such as bacteriologists, physicians, and 
veterinarians throughout the counhy This is a good 
beginning for one important group of disease organ­
isms that might well be extended in principle, to 
other areas of food protection. These efforts would 
help the participants to better understand their local 
problems and would stimulate them to find and re­
port more suspected outbreaks, thereby establishing 
a basis for further investigation and corrective action. 

Research findings have resulted in multilateral bene­
fits to all concerned in food protection, from the 
producer to the manufacturer of food processing 
equipment, to the official agencies, and . to the con­
sumer. 

The consumer has profited greatly because of the 
protection built into health-related equipment and 
products by industry based on research findings. In 
addition, official agencies have been appreciably 
benefited by industry's observance of acceptable 
standards and practices, and indush·y has e.ll:p erienced 
improved stability, provided by the assurance of 
sound, practical, and uniform standards, program 
g~ides, and recommended ordinances and codes which 
indush·y itself had ai1 opportunity to help develop. 

The primary purpose of food protection is, of 
course, to prevent lmsafe foods from reaching the 
consumer; however, acute illness represents but one 
fqcet of the total problem. To tl1is should be added 
the possibility of subacute or chronic effects from 
repeated exposure to chemicals or microorganisms 
that do not produce immediate responses in the in­
dividual. Such substances may be introduced at dif-

ferent stages of the food chain; e.g., during produc­
tion, processing, storage, and preparation for serving. 
Study of the accumulative effects from repeated ex­
posure to small amounts of food contaminants has 
only begun, but animal experiments suggest they may 
influence growth rate, longevity, and other physio­
logical processes that influence the physical vigor 
and mental attitudes of the individual. 

The foregoing is one of many problems that need 
further investigation. To cope effectively with the 
public health problems associated with the changing 
food industry, responsible agencies at all levels of 
government and the total food indush·y must place 
significantly more emphasis on food protection pro­
grams. Perhaps the magnitude of tl1e work to be 
done can be best illustrated by mentioning some · of 
the broad areas of concern to in'dush·y and the agen­
cies responsible for the development and mainten­
ance of food protection programs. 

Since our basic concern is the prevention of food­
borne disease, there must be developed new and im­
proved methods for the recognition, investigation, 
and reporting of foodborne outbreaks. Such tools 
would permit b etter definition of tl1e health hazards 
with which we are confronted today and allow better 
direction of a concerted attack on those problems. 

Changing technology has taken a large part of the 
production of food away from sh·ictly local control 
and increased the importance of establishing broad, 
nationally accepted criteria which will assure us that 
food has b een produced, processed, stored, and dis­
h·ibuted under acceptable standards. This will re­
quire a new look at present food sanitation practices 
and the operating programs designed to implement 
them. For the most part, many such existing programs 
and practices were developed before World ·war II 
and have not kept pace with the technological or 
socioeconomic changes. 

Since research findings are valuable only to the 
extent to which they are utilized in the day-to-day 
operation of the protection of food by the indush·y 
and regulatory agencies, emphasis should be given to 
educational and training programs which will pro~ 
vide personnel at all levels of concern in the food 
field with a basic knowledge of tl1e principles of 
sanitation and the new developments to which they 
must be applied. Indush·y and official .agencies 
must share in the responsibility for such programs. 
One method which might be · considered for this pur­
pose is programed insh·uction. This educational tool, 
in its various forms (12, 15), is gaining increased ac­
ceptance in our schools and industries as a te~ching 
method and could be · utilized in the teaching of 
principles of sanitation to food industry personnel. 
In addition, ed.ucational seminars, workshops, con­
ferences, etc., which will keep food protection pro-
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gram personnel abreast of up-to-date food protection 
measures, must be instituted on a wider scale than 
is now available. 

Substantial information has been acquired through 
past research in food technology; however, it is es­
sential that we continue to extend our basic knowl­
edge about health hazards associated with foods. In 
addition to studying the individual constituents and 
contaminants of food, work is needed on the inter­
actions of foods with other environmental factors in 
order to understand the impact of complex environ­
mental situations on human health. 

As yet, not all causes of foodborne disease are 
well known. Recent research suggests that the aHa­
toxins of Aspe1·gillus flavus (5, 8, 10, 19) the enteric 
viruses (4, 6, 7), enteropathogenic E. coli (16), and 
other (18, 11) foodborne microorganisms may cause 
illnesses that have not previously been considered 
foodborne. We also lack the basis for assessing the 
health effects of numerous foreign chemicals in food 
(3). Quantities that caused acute illness can, of course, 
be judged hazardous, but lesser amounts of many 
substances in use today cannot be properly evaluated 
until more is known about these compounds when 
taken into the body. 

In the past 20 years man has, through technological 
applica tions, brought about greater modification of 
his environment than he had in the previous 100 
years. The indush·ial research and developments 
which assisted in bringing this change about, have 
been at least as prominent in the field of food tech­
nology as they have in other fields. Although the 
United States probably has today the most plentiful 
and varied food supply on earth, the means to pro­
tect the public from unsafe innovations has not kept 
pace with industrial developments. Each of us who 
is responsible for food safety, must cooperatively 
strive for extension of our knowledge, through re­
search and education, to provide methods of food 
protection that can be effectively applied to improve 
the consumer's health and the industry's good reputa­
tion. 
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SuMMARY 

A fonnula and graphs are presented showing the relation­
ship between pipe or tubing size and length, amount of vac­
uwn and the rate of solution flow in the cleaning-in-place 
( CIP) of vacuum milk transfer systems. 

Some milk transfer systems have excessive length 
of pipe or tubing or insufficient inside diameter ( ID ) 
to enable the operator to obtain accepted cleaning 
solution velocities ( 5 ft/sec) under the existing vacu­
um conditions. Inspectors and fieldmen cannot deter­
mine maximum allowable length in many cases by 
a casual inspection. The purpose of this report is 
to make it easier to get correct installations and 
proper cleaning of milk transfer systems and provide 
service people, salesmen and inspectors with the 
same minimum standards. It may also protect the 
farmer from being sold equipment that does not 
meet standards. A formula and graphs are presented 
to simplify the checking of solution velocities in 
vacuum milk transfer systems. 

PROCEDURE 

The flow of liquids in gallons per minute ( GPM) 
or ft/sec is affected by such factors as type and size 
and length of pipe or tubing; friction; static suction 
lift and viscosity of the liquid involved. Since there 
is so little practical difference in the viscosity of 
water and the cleaning solutions normally used in 
the CIP of milk u·ansfer systems, consideration of 
viscosity is omitted in this article. 

A hydraulics formula is available that includes the 
various flow factors, thus enabling the user to deter­
mine the maximum allowable length of pipe or tub­
ing at any given rate of solution velocity. In con­
junction with the fo.rmula , a table of friction losses 
for the flow rates in the given pipe or tubing size is 
also used (Table 1 ). The formula can be used in 
one of two ways: 

1. The individual assumes a standard set of con­
ditions such as 15-in. vacuum and 5 ft/sec velocity 
in 5/8-in . ID flexible tubing and computes the maxi­
mum allowable length of tubing permitted under the 
conditions. The installation then proceeds on this 
basis. 

TABLE 1. FRICTION LOSSES IN TUBING USED IN VACUUM 

MILK TRANSFER SYSTEMS 

5/ 8 in. ID tubing• 1 in. OD tubing• 1Y.. in. OD tubing• 

Flow Velocity Head loss Velocity Head loss Valocity Head loss 
gal / min ft / se,c ft / 100 ft ft /se.c ft/10 0 ft ft / sec ft/100 ft 

0 .5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.~ 

6.0 
7.0 
8.0 
9.0 

10.0 
12.0 
14.0 
15.0 
20.0 
25.0 
30.0 

0.52 
1.04 
1.57 
2.09 
2.61 
3.13 
3.66 
4.18 
4.70 
5.22 

0.35 
1.26 
2.67 
4 .56 
6.88 
9.66 

12.90 
16.40 
20.40 
24.80 

1.52 
1.77 
2.02 
2.27 
2.53 
3.03 
3.54 
4.04 
4.55 
5.05 
6.06 
7.07 

1.6 
2.3 
2.7 
3.3 
4.1 
5.8 
7.8 
9.8 

12.0 
15.1 
22.0 
29 .2 

1.66 
1.87 
2.08 
2 .50 
2 .91 
3.12 
4.16 
5.20 
6.24 

1.2 
1.4 
1.7 
2.4 
3.2 
3.6 
6.2 
9.3 

13.5 

"Flexible tubing - From Cameron Hydraulic Data, published 
by Ingersoll Rand Company, 1962 

•sanitary tubing - 18 Gauge. From data supplied by Cherry­
Burrell Corporation, "Capacity Head Loss Curves in Sanitary 
Tubing" A-2957 

2. To check an existing installation, the equivalent 
length of tubing or pipe plus elbows and tees is 
measured together with its ID. The operating vac­
uum and suction lift are also noted. With this data 
the theoretical solution velocity or GPM is com­
puted and compared with that desired. If the 
velocity has to be increased and the tubing length 
cannot be shortened, it becomes necessary to change 
to a larger diameter which will greatly reduce the 
friction factor (F) in the divisor of the formula. 

ILLUSTRATION 

To determine the maximum length of 5/8-in ID 
fl exible tubing under the standard conditions given 
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in ( 1) above, apply the following formula and fac­

tors : 

L = 100 X ( Hg X F AC - s) 

F 

where: 

L = Maximum allowable length of tubing, including 
equivalent lengths of tees and elbows. (No al­
lowance for tees and elbows necessary for flexible 

tubing) 
Hg = inches of vacmm1. May be varied from 10 to 

25 inches. 
FAG = factor ( 1.133) to convert inches of mercury to 

head in feet. 
S = static suction lift in feet ( 5 feet taken as an aver­

age figure). 
F = friction loss in ft/ 100 ft of tubing (interpolate 

from Table 1) . 

Solution: 

L 100 X (15 X 1.133- 5) 

22.9 
L 52.2 feet 

An example of how the formula might be used in 

the field on an existing installation to determine the 

velocity of flow follows . By inspection it is found 
that there are 60 ft of 5/8-in. ID flexible tubing. 

Hg = 14 (by actual check) 
S = 6 (the vertical rise from the dump tank outlet to 

the greatest height of tubing) 

Solution: 

60 = 100 X (14 X 1.133- 6) 

F 
or 

F 100 X (14 X 1.133- 6) 

60 
16.44 

By referring to Table 1 it can be readily interpolated 
that with an F value of 16.44, the velocity in the 
tubing would be approximately 4.2 ft/sec, which does 
not meet the accepted standard. In order to increase 
the velocity to 5 ft/sec with the same tubing and S­

factor , the vacuum ( Hg ) might be increased to 18 
by substituting the 18 for the 14 in the formula and 
obtaining the new F-value of 23.99. This would 
then give a solution velocity of approximately 5.25 
ft/sec. 

Figures 1, 2, and 3 were constructed to avoid 
having to use the formula for each problem. Data 
for these were computed with the formula wherein 

S was taken as 5 feet. Thus, if the static suction 
lift is other than 5 feet on an installation, interpolation 
would be necessary. One foot of head is equivalent 
to 0.88-in. Hg; thus for each foot S exceeds five, 

the effective vacuum on the graphs should be re­
duced by 0.88-in. 

T A ULE 2. FHICTION LOSSES IN TUBING FrrriNGS 

Equivalent length of tubing - ft 

~ ... itting size-in. 90° Sweep ell Sanitary tee 

2 5 

1)i 3 8 

In the above installation ptoblem with a 14-in. 
vacuum and 6 ft suction, the vacuum from which to 
interpolate would be 14 minus 0.88 or 13.12-in. 

Instead of increasing the vacuum to 18 in. , the tub­

ing size could be increased to 1 in. Figure 2 shows 
that an effective vacuum of 13.12 in. would give at 
least 5 ft/sec flow through a 100-ft length of tubing, 

or considerably more than 5 ft/sec with the 60 ft of 
l-in. tubing. For installations having l!i-in. tubing, 
Figure 3 is available for determining velocities and 

pipe lengths. 

CHECK FOR TROUBLE AREAS 

There are some parts that require hand-washing. 

These should be specified on the manufacturer's 

direction sheets as they cannot be assumed by the 
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Figure 2.. Velocity (ftjsec ) in l-in OD sanitary tubing 
when static suction lift in feet ( S ) is 5 feet. 

user. It is also bes t to have a consultant in sani­
tation present to supervise and inspect the installation , 
thus insuring satisfactory operation . 

One of the most troublesome areas is the vacuum 
releaser jar, because while it is included in the CIP 

; circuit, the cleaning solution velocity through it is 
variable and at times very low. When bacteria counts 
indicate trouble, inspection of the system often re­
veals a need for acid-treatment. If twice-weekly 
acid-wash does not improve the counts sufficiently, 
hand-washing of the releaser jar may be necessary. 
Where acid sanitizers are used twice daily, acid 
washes should not be necessary. 

One general reason for cleaning failures is the 
percentage of time solutions are not in motion or at 
full velocity. Each time the vacuum releaser jar 
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Figure 3. Velocity (ftjsec) in lJ~-in. OD sanitary tubing 
when static suction lift in feet ( S) is 5 feet. 

empties, vacuum is broken and the flow in the CIP 
line stops. D epending on the unit, this flow stop 
amounts to one-half to two-thirds of the total cir­
culation time, by actual check. On this basis , if 
directions specify a 10-min wash, it will be necessary 
to increase to 20-30 minutes. Perhaps manufacturers 
should indicate these times more specifically in order 
to obtain more uniform results . 
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SuM:MARY 

Research was undertaken to learn more precisely the physi­

cal aspects of mechanical milking. Attempts to measure the 

instantaneous flow rate have not been successful. A tech­

nique to m easure precisely the vacuum at the teat end was 

developed and several measurements made. The work indi­

cates previous assumptions regarding teat end pressures may 

have been in error. Limited work to elate indicates a need 

for continuing efforts. 

Many references to machine milking investigations 

can be found in the literature. Apparently, a great 

deal of this work was done without full knowledge 

of ho'vv machine adjustments affect the mechanics of 

milking. Many measurements of variables now deem­

ed essential to the study of the mechanics of milk­

ing were not previously recognized, accurately meas­

ured, nor conveniently obtainable. Results could be 

no better than the measurements. An example of this 

was the use of the line vacuum gage reading as an 

indication of the vacuum applied to the teat. 

It appears that a stage has been reached where 

better and additional measurements are needed in 

order to determine improved design criteria. Re­

finements or changes in design will likely come as a 

result of better research techniques rather than by 

trial and error . 
Milking machine research in Agricultural Engin­

eering at Cornell is directed toward developing tech­

niques to obtain pressure measurements in and about 

the teat, and to measure the spurt flow pattern from 

the teat during machine milking. It is felt that this 

information, accurately and reproducibly obtained, 

is a prerequisite to improved performance. 

After attempts to measure the instantaneous flow 

rate of each individual squirt or stream of milk, 

Switzer (3) resorted to the collection of many ( 10 
or more) squirts which were then weighed. The 

cycle was repeated throughout the milking operation . 

This method falls short of producing the flow rate 

pattern for each squirt which is considered to be a 

measurement of importance. When this can be done 

the affect of the many variables can then be observed. 

In general, in. Hg vacuum is the most widely ac­

cepted measurement unit for air pressures greater 

than absolute zero, but less than atmospheric pressure 

( 14.7 psi or 29.92 in. Hg pressure). Perhaps the 

more serious error occurs between in. Hg vacuum 

and in. Hg. 
The in. Hg vacuum notation uses the inch scale 

with atmospheric pressure being the reference zero 

(see Figure 1). 
In. Hg (pressure) is usually measured from abso­

lute zero so that at sea level atmospheric pressure, 

the scale reading is 29.92 in. Hg. TI1erefore it can 

be seen that 15 in. Hg vacuum is equivalent to. 15 
in. Hg (absolute pressure). 

Negative pressure is somewhat of a misnomer, To 

understand this term atmospheric pressure must be 

made the zero reference point. Pressure readings 

(vacuum ) below atmospheric are then called "nega­

tive". 

Pressure measurements may be made by differential 

manometers which are inexpensive, rugged and very 

sensitive. Their accuracy makes them valuable for 

calibrating other devices under static conditions. 

The Bourdon tube gage is an elastic deflection 

type. Because of its size and convenience of use, 

it is commonly used for making vacuum measure­

ments on milking systems in the field. It was de­

signed for relatively high pressm es and static con­

ditions . For measuring rapidly changing or pulsing 

vacuum levels such as in the pulsating and milk 

tubes of milking machines, it leaves much to be de­

sired. Vibrations, pressure surges, and corrosion de­

tract from its accuracy. It needs frequent calibration. 

:! 
" 0 • ... 
c .. ... 
... 
0 ... 

::1: 

-- --------------------PI 

:; ... . 
:z: g 
.E "' •• ... 

29.92 
--t--. H {Atmos. Press.)---Patm 

..; ln. 9 
~ ... 

::1: 

~ 

-;-- ----·----------P2 
" 1 ... 
c 

.. i 
~ 

_.._..__Absolue Zero-------P
0 

Figure 1. Pressure :VI easurement References. 

, 

( •• I 



I .. 
l 

' I 

; 

ENGINEERING AsPECTS 167 

·2. 5 

0 I 
v 

1\ 5 

TRY 
v \ 

to zero · 

~ 1\ 
1-----. -r---.- ........... 

~ 
-3 

~ r-... 
~ 

-4 

1-- t\. 

~ ~ ~ I r- i' T l-< 

0 
I 2 4 6 8 I 0 20 40 60 80 10( 

FREQUENCY - f (cps) 

EXPERIMENTAL FREQUENCY .RESPONSE 

Figure 2.. Frequency Response Plot for Four Systems. 

1. TR-1 and TR-2, d i a ph rag m-bellows type, 
L VDT' transducer, S c h a e vi t z Engineering Type 
P476A, used in conjunction with Sanborn amplifiers 
and recorder. 

2. TR-3 and TR-4, diaphragm type, unbonded 
strain gage transducers, CEC2 Types 4-312 and 4-32.5, 
respectively, used in conjunction with Sanborn ampli­
fiers and recorder. 

3. TR-5, Bourdon tube typ e vacuum recorder, 
model A W, Esterline-Angus. 

4. TR-6 diaphragm type vacuum recorder, Detco. 
From the test results of figure 2 it was concluded 

that (a) all the units can be used for static measure­
ments , (b) only TR-3 and TR-1 give good results for 
input frequencies up to 5 cycle/sec, (c) only TR-3 
can measure vacuum up to 25 cycle/ sec with no at­
tmuation or magnification , and (d) at frequencies 

Figure 3. Equipment in use. Note location of vacuum meas­
uiiement points, transducers and equal length of vacuum 

probes. 

'LVDT -linear variable differential transformer. 
' CEC- Consolidated Electrodynamics Corporation . 

above 40 cycle/ sec none of the sys tems give good 
results. Calculations indicated the system produc­
ing the TR-3 trace to be satisfactory for these mea­
surements. 

The time lag of the measuring system is also an 
important consideration. For example, TR-1 at 10 
cycle/sec lags the event by approximately 45 de­
grees. 

In order to measure vacuum at the teat end, 
Switzer (3) tapped small plastic tubes through the 
side of the liner. This method gave reproducible 
results that showed large vacuum fluctuations. These 
large fluctuations appeared to be present even under 
normal milking conditions. 

Subsequent work by Townsend (5) re-evaluated the 

L_ 

Figure 4. Recording chart showin g simultaneous vacuum 
levels at fom locations. Pail vacuum was 13-3/4 in H g vac­
mml . Pulsator rate was 60 pulsations per minute. 

method of tapping through the liner wall. To avoid 
modification of the liner which might change operat­
ing characteristics, a semi-rigid polyethelene probe 
was inserted through an air tight hole punched in 
the soft rubber mouth piece of the liner. 

Following are charts obtained in experimental 
work at Cornell . The records were obtained b y the 
above mentioned techniqu e and instrumentation with 
additional measurements taken at the pail, the pul­
sation chamber, and in the pulsator hose at the pail 
as illustrated in Figure 3. All readings were taken 
with 100 em taps (probes) for uniformity and inter­

changeability. 
In Figures 4 and 5, note the vacuum fluctuations 

at the teat end. In Figure 4 the vacuum fluctuates 
between ll and 22Jf in. Hg vacuum. In Figure 5 
a different machine with a different pulsator ratio 
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and a different liner was used. The vacuum at the 
teat was lower with fluctuations from 8 to l6J~ in. 

Hg vacuum. 

Figure 5. Recording chart showing simultaneous vacuum 

levels at four locations. Pail vacuum was 14-l /2 ·in H g 

vacuum . Pulsator rate 58 pulsations per minute. 
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Figure 6. Recording chart showing vacuum traverse inside 
the liner. 

Certain elastic deflection gages of the diaphragm 
type limited to small defl ections can give good dy­
namic response. These small deflections are converted 
to an <;llectrical signal usually requiring amplification 
which way introduce some associated difficulties . 

Recording instruments producing a graphic record 
of pressure changes with time are being widely used 
to measure pressures in machine milking systems. 
These instruments have as their sensing element 
either a Bourdon tube, bellows or diaphragm '-and 
are under the same serious handicap as the Bourdon 
tube gage. Furthermore, the instrument should re­
cord in true rectangular coordinates. 

Schalm and Nom·lander (2) were among the first 
to use the more sensitive transducers (diaphragm 
type above), electronic amplifiers and recorder to ob­
tain pulsator pressure graphs and pressure graphs 
from the annular chamber of the teat cup shell . 

It is logical to assume that there might be a time 
lag between the pressure changes and liner move­
ment. The degree of time lag is effected by the type, 
size, shape and tension of a liner, among other fac­
tors. Presence of milk in the inflation and milk tubes 
and the resulting pressure changes in this area also 

effect this time lag. ' 

REsULTS AND DrscussiON 

Hundtoft (1) developed a liner wall position in­
dicator, and recorded the vacuum and liner move­
ment simultaneously. Results indicated that liner 
position could not be predicted from a pulsator 
graph and that pulsator graphs should be re-evaluated. 

Measurement of the vacuum level changes on the 
inside of the inflation is somewhat more difficult to 
obtain. References can be found in the literature, 
(a) assuming the vacuum at the teat end to b e con­
stant, (b) indicating that the vacuum at the teat can­
not exceed the vacuum level in the pail, and (c) fur­
ther reporting that the vacuum variation at the teat 
is caused by air inlets in the claw and the hydrauli c 
head of milk in the hose. Again Schalm and Noor­
lander (2) were perhaps among the first to attempt 
this measurem ent. Since that time Switzer (3) and 
Townsend (5) using electronic equipment, have re­
corded these vacuum changes. Theil (4) using an 
oscillograph ·writing instrument, has also recorded 
these vacuum fluctuations . 

The limiting characteristic of the measuring and 
recording system for measurements of this nature 
frequently is the method of application rather than 
the sensing instrument or the recorder . 

A frequency response plot was used to evaluate 
measuring and recording systems. Figure 2 com­
pares four systems as follows: 

Figure 6 is a vacuum h·averse of consecutive read­
ings taken at one inch intervals in the liner. The 
end of the teat in this instance was at approximately 
the two inch position. The greatest vacuum fluctu­
ations appear to be found one to two inches below 
the teat end. 
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Figure 7. Liner posi tion and pulsation chamber vacuum 
Lin er position and pail vacuum have been superimposed on 

a retraced vacuum chart. 

Figure 7 is a liner position curve superimposed 
on a pulsation chamber vacuum trace. Liner position 
was obtained by photographing 1 in e r movement 
through a clear shell. Synchronization was achieved 
by a timing light in camera view. The light was 
flashed by the magnetic pulsator impulse. \ iVith 
the camera at approximately a right angle to the liner 
collapsing plane, 0% open was the narrowest position 
observed, and 100% open was the widest position 
observed. The liner appears to respond immediately 
on the collapse phase but lags the pulsation cham­
ber vacuum change on the opening. 

Some points stand out in these recordings. The 
vacuum at the teat end during the milking operation 
is not constant. Different vacuum level patterns can 
be found at different positions vvithin the liner . It 

varies widely, from several in. Hg vacuum below 
the operating level to several inches above. Many 
factors may effect this pattern of vacuum change. 
The type, size, shape and tension of the liner, pul­
sation rate and ratio as well as the physical and 
physiological properties of the cow's teat and the 
rate of milk extraction are some of these factors. An 
important factor in this work is the reproducability 
of the record from day to day on the same cow, with 
other factors held constant, as far as possible. It was 
also found that each cow produced a characteristic 
trace pattern. 

Co ' CLUSIONS 

It can be concluded that instrumentation and a 
technique now exists for ma-king precise pressure 
measurements at the teat end heretofore not possible. 
Wide variations have been found between what has 
been thought to exist and what has now been meas­
ured. Limited results to date indicate that a great 
deal more work needs to be done before complete 
design criteria for improved mechanical milking can 
be determined. 

Many routine measurements with present equip­
ment and its variations, as well as with experimental 
equipment, are needed. The effect on the cow will 
need to be known, too. 

Before the work can be completed a way will have 
to be found for measuring instantaneous flow rate 
from the teat. 
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PROTECTION AND DEVELOPMENT OF KENTUCKY WATER SUPPLIES' 
RALPH c. PICKARD 

Director, Division of Environmental Health 
State Department of Health 

Fmnkfort, Kentucky 

Communities throughout Kentucky have come to 
the full realization that an abundant supply of pure 
clean water is of the utmost importance to their 
growth and development as well as to their health 
and welfare. The future of any community, to a 
great extent, is dependent upon a water system that 
will adequately meet its domestic and industrial 
needs. Through the combined efforts of federal and 

state programs and agencies, communities in Ken­
tucky are making headway and are succeeding as 
never before in getting new water supply systems. 
Most of us are aware of our state's rich water re­
sources, but few of us realize that in order to attract 
new industries and provide for the growth of our 
community that the existance of natural water sources 
is not enough. Public water plants must be designed 
and operated by qualified persons. Routine inspec­

tions of these water supplies must be made by the 
state engineers to assure good service. It is the 
responsibility of the Sanitary Engineering Program 
of the Division of Environmental H ealth in the State 
Department of Health to protect and improve the 

health of the public by upholding and enforcing the 
regulations affecting the health and safety of public 
water supplies. · 

As I have mentioned previously, a community must 
be able to provide an adequate supply of good water 
in order to attract industries and encourage the gen­
eral economic and social development. The one 

single and almost insurmountable obstacle appears 
to be that of financing. However, since the passage 
of the Accelerated Public \ iVorks Act in 1962, sixty­
six Kentucky communities have received grants for 

the consh·uction of 'new water h·eatment plants or 
for the improvement of existing systems. Over ten 
million dollars have been provided under APW and 
seven and one-half million dollars by local sources, 
bringing the total construction cost made possible 
under the Federal Public Works Act to seventeen 
and one-half million dollars. Funds for the APW 

program have now been exhausted. However, we 

hope appropriations will be made in the future for 

additional grants. 

\iVhen a community proposes to build or improve a 
water plant, the engineers of the Kentucky State 

Department of Health review for approval the plans 

'Presented at Annua l fvleeting of th e Kentucky Association 

of Milk and Food Sanitarians, February 25, 1965. 

and specifications before consh·uction begins. Sani ­
tary features of design are car.efully evaluated. In­

spections are conducted regularly upon completion 
of the plant to assure proper maintenance and oper­
ation of these water plants. At the present time 
there are 335 Kentucky communities that have public 
water supply systems. A total of one and one-half 
million people or 50% of the population of the state 

are being served by public water supplies. The 
other one and one-half million residents of Kentucky 

receive their water from private systems consisting 
of wells, cisterns and springs, or from surface sources 

such as ponds. These rural water supply systems 
are often subject to surface and subsurface con­
tamination. Much has been done to provide water 

for rural areas through water districts. In Kentucky 
today, there are sixty-three operating water districts . 
Some of these dish·icts have their own water treat­
ment faciliti es and some are merely extensions to 
existing municipal supplies. Although over 700 water 
districts have been formed in Kentucky throughout 
the years, a relatively small number, as I have in­
dicated, are actually functioning. This is due to 

several factors but primarily to lack of adequate sup­
port and in some cases it has been discovered that 
the cost is considerably out of proportion to the over­
all benefits to be expected. By far, many have 
found that financing is the biggest problem. How­
ever, in most cases, well informed leadership has 
overcome these obstacles . Since the creation of 

water districts in Kentucky has proved to be one of 
the most popular and suitable means of obtaining 
water for rural areas, I would like to dwell a little 
on their creation. 

The formation of water districts is covered in the 
Kentucky Revised Statutes, Chapters 74 and 106. 

As most of you probably know, a water district is 
created by an order of the County Court upon peti­
tion of. seventy-five property owners within the pro­

posed district. The court makes the order designating 
the district by name. The County Judge appoints 
the Board of Commissioners who supervise the oper­

ation of the district. When organized, the district 
has authority to issue bonds, the retirement of which 

is derived from revenues of the dish·ict. 

It is possible for municipalities to acquire water 
districts and water districts to acquire city water 

systems by mutual consent. As a matter of fact, 

sewerage systems may be acquired by water districts 
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by virtue of a 1962 amendment to the Water District 

Law. 
Financing for water districts is commonly obtained 

by assistance from the federal government in grants 

and/or loans, or public sale of bonds. The federal 

agency usually . involved is the Farmers Home Ad­

ministration · with offices in Lexington, Kentucky. In 

addition, loans are available from Community Facili­

ties of the Housing and Home Finance Agency, 

Atlanta, Georgia. Until December 31, 1964 loans 

were also available under the Area Redevelopmen t 

Administration of the Depressed Area Act. How­

ever, at the present time, the most popular means 

of financing water districts is the Farmers Home 

Administration. This agency is specifically author­

ized to finance water districts for farmers and rural 

residents. This includes towns of under 2500 popu­

lation. In Kentucky the financing of water districts 

has been with revenue bonds sold on the open mar­

ket but insured by the federal government. Interest 

rates to tl1e districts have been under 4%. At the 

present time, thirteen water districts have been com­

pleted or under construction which have received 

assistance from the FHA. Five other districts have 

received tentative approval and seventeen applica­

tions have been received for future water districts. 

The remaining fifty water districts in the state have 

received financial aid from other agencies besides 

FHA. 
I would like to briefly mention the role of the 

Public Service Commission in the regulation of vvater 

districts . Prior to 1964, a water district was not 

considered a utility. The 1964 General Assembly 

enacted House Bill 493, thereby placing the water 

disb·icts under the jurisdiction of the Public Service 

Commission, which includes the setting of rates and 

charges of utilities. In effect, a water district is 

now a utility in the meaning of that term as it relates 

to the P. S. C. A Certificate of Convenience and 

Necessity is required to be issued by the Commission 

prior to commencement of consb·uction . 

The role of the consulting engineer in the con­

struction of a water district starts after the water 

district has been legally established with boundaries 

and the number of customers that it will serve. The 

consulting engineer determines the bes t available 

source of water and t;he feasibility of developing the 

project. The source may be wells, lakes or springs. 

Connection to an existing water system may be rec­

ommended as the most feasible arrangement in some 

cases. 
lSince we of tl1e Kentucky State D epartment of 

Health have been repeatedly requested to outline 

our requirements in tl1e development of water dis­

h·icts, I would like to review step by step what in­

formation should be provided. Under the Kentucky 

Public Water Supply Regulations KRS 211, plans 

and specifications for all public water supply sys­

tems must first receive approval from tl1e Kentucky 

State Department of Health before construction be­

gins. This provision is covered under iterri 2, page 

of the regulations as follows: 

"No . I b mumcipa ity, county, pu lie institution, 

firm , corporation, officer or employee there­

of, or other person shall install or start con­

sb·uction of any public water supply facili­

ties, or make any material change in any 

such existing facilities, or works, until plans 

and specifications, together witl1 an engin­

eering report supporting in detail the de­

sign set forth in such plans, have been sub­

mitted to the State Department of Health 

and approved in writing. Plans, specifica­

tions, reports and other information shall be 

submitted of such form and contents as may 

from time to time be specified by the Depart­
ment." 

A public water supply is any water supply serving 

the public irrespective of its ownership or operation 

and made available for drinking and/or domestic 

use. All public water supply systems therefore, 

whether they are designed to serve a water district 

or a city, must conform to the above requirements. 

The facilities may consist of a complete water treat­

ment plant or merely an extension to an existing 

water system. Essentially, the following steps must 

be followed after the water district has been legally 

formed: 

l. A professional consulting engineer or engineer­

ing firm, registered in the State of Kentucky, must 

be employed by the water disb·ict to prepare a 

preliminary engineering report. The consulting en­

gineer must submit a one gallon sample of the water 

of the proposed raw water source, whether it be a 

deep well or a surface source, to the State Labora­

tories at the Kentucky State Deparhnent of Health, 

Frankfort, Ky., for a routine chemical examination. 

The water sample must be properly tagged as to 

name of water district; date of collection; point of 

collection; and name of collector. A report of tl1e 

laboratory results with interpretation and recommen­

dations for proper treatment or rejection will be made 

by the office of Sanitary Engineering to the consult­

ing engineer. 

2. Following the recommendations of the State 

Deparhnent of H ealth as to tl1e extent and degree 

of b·eahnent necessary to produce a safe and potable 

water, the type of treahnent must be incorporated 

in the final plans by the consulting engineer. Plans 

and specifications must be submitted in triplicate 

to the office of Sanitary Engineering of tl1e Ken-
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tucky State D epartment of H ealth through the local 

health department. Upon review and approval of 

these plans, one set of plans will be retained by the 

State Department of H ealth, one set will be return­

ed to the local health department, and one set for­

warded to the consulting engineer. 

3. Fluoridation, if desired, may be provided in a 

new water treatment plant serving a \-Vater district 

when approved by the Kentucky State D epartment 

of Health. 
4. \Vater h·eatment plants serving a water dish·ict 

must be operated and supervised by a certified oper­

ator. E xaminations for certificates are given at the 

State Department of Health. 
5. Monthly water plant operation reports must be 

submitted to the State D epartment of Health on 

forms provided by the D epartment. 

6. A minimum of 2 water samples per month for 

bacteriological analyses must be submitted to the 

State Laboratories of the State Department of H ealth 

by a water district in containers obtained from the 

local health department. 
7. Requirements for distribution systems in water 

districts including elevated storage tanks and stand­

pipes must conform to A WW A specifications. 

8. The use of plastic pipe for water distribution 

systems shall be permitted only in pipe sizes not 

exceeding 3 inches . Plastic piping used in such 

cases must be NSF approved (National Sanitation 

Foundation). 

9. Upon completion of the water plant and/or 

distribution system, disinfection shall be strictly in 

accordance with the procedure designated in the 

Kentucky State D epartment of H ealth Regulations , 

which reads as follows: 

"All new water distribution systems including 

storage distribution tanks and repaired por­

tions of, or extensions to existing systems 

shall be thoroughly disinfected before being 

placed in service, .. by the use of chlorine or 

chlorine compounds in such amounts as to 

produce a concentration of at least 50 ppm 

and a residual of at least 25 ppm at the end 

of 24 hours and followed by thorough flush­
ing." 

10. When the project is completed, a letter must 

be submitted by the consulting engineer to the of­

fice of Sanitary Engineering of the Kentucky State 

Department of H ealth certifying that the project has 

been constructed in accordance to approved plans 

and specifications. 

I have devoted considerable time on water dis­

tricts since they have enjoyed unprecedented popu­

larity in Kentucky and seem to be the answer in 

providing safe water to our rural areas. Now, I 

would like to discuss briefly the actual treatment 

required for ground and surface water supplies. 

Surface water supplies derived from lakes and 

impoundment, rivers and streams must be given com­

plete treatment. This includes quick mix, 40 to 60! 

minutes coagulation, 4-hours settling, gravity filtra­

tion at 2 gal. per sq. ft. per minute (slow sand filtra­

tion at 2 gal. per 25 sq. ft. per minute), and chlo­

rination. All deep well supplies must be chlorinated 

allowing a minimum of 30-mmutes contact time. 

However, additional treatment for well supplies, such 

as iron and manganese removal, may also be required 

if the chemical analysis indicates this to be neces­

sary. Low productivity, high chloride and nitrate 

content will be the basis for rejection of a well sup­

ply. 

Since a considerable number of the rural water 

supplies are derived from wells, I would like to con­

fine the last part of my discussion to ground water 

supplies. A safe well water supply depends on good 

location and consh·uction. Ground water obtained 

from properly located and constructed wells is gen­

erally free from disease-production bacteria. How­

ever, in Kentucky due to the sedimentary rock type 

formation and relatively thin layers of top soil, it 

is not always possible to obtain safe water from a 

well. Therefore, precautions in protecting the well 

and chlorination of the water becomes necessary. 

vVells must be constructed in such a way as to ex­

clude surface and ground water above the levels of 

water producing formations. 

Additional security can be obtained by removing 

known sources of contamination as far possible from 

the well or constructing a new well a safe distance 

from such sources. The well site should not be sub­

ject to flooding. It should b e properly graded and 

drained to facilitate the rapid removal of surface 

water. To assure protection against the entrance 

of surface and subsurface water, the well should b e 

located uphill with the following minimum distances 

from sources of pollution : 

Pit privies and septic tanks _________ 50 ft. 

Subsurface sewage lateral fields 

and barnyards ---- ----- - -------- 70 ft . 

Seepage pits ---------------------100 ft. 

Cesspools -------------------------150 ft. 

If it is necessary for sewer or drain lines to pass 

closer than 50 ft. from a well, the sewer must b e 

consh·ucted of cast iron pipe with leaded joints. 

Under no condition should any pipe carrying sewage 

pass within 20 ft. of a well. 

Proper consh·uction of a well depends on a num­

ber of items, some of which I would like to mention : 

1. The suction pipe of a well within 10 ft. below 

the ground surface should be surrounded by a water 

, 
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tight casing extending above the ~ ground, platform 
or floor surface. 

2. Every pump platform or pump room floor 
should be water tight and elevated above the land 

level. 
3. Water tight concrete platforms should be prop­

erly reinforced and sloped to drain off surface and 
waste water from the center of the well casing to 
the outer edges of the slab. 

4. The slab or pump room floor should have a mini­
mum thickness of 4-inches and extend not less than 
2 ft. from the well casing in all directions. 

5. The puu1p':; La~e shouhl form a watertight seal 
with the well covering or casing. In instances where 
the pump is not installed directly over the well, the 
well casing should extend at least 6-in. above the 
pump house floor and a watertight packing should 
close the space be!:'-;veen the casing and section pipe. 

6. No well casing, pump, pumping machinery, or 
exposed suction pipe should be located in any pit 
or space below ground level or any space above the 
ground which does not have free drainage by gravity 
to the ground surface. 

A pitless adaptor which provides heavy castiron 
housing to well casing below the frost depth may 
be ·used as a safe and sanitary seal against surface 
contamination. 

Last, I would like to emphasize the importance of 
chlorination. Automatic chlorination is mandatory 
for all public water supplies and is recommended for 
all private supplies. A new well or one which has 
recently been repaired or cleaned usually contains 
contamination which may remain for weeks unless 
the well is thoroughly disinfected. Disinfection may 
be accomplished by the use of any one of many 
chlorine compounds available. Continuous applic~­

tion of chlorine usually ranges from one to several 
parts per million, depending upon the amount of 
chlorine absorbed by the material in the water and 
the chlorine residual necessary to keep the water 
safe. A 0.2 ppm of chlorine residual in drinking 
water is required at all times. The chlorine is ap­
plied to the water on the well pump discharge side 
and before the water enters the pressure tank. The 
pressure tank must be of such a capacity as to pro­
vide a minimum of 30-minutes contact time be!:'-'Veen 
the water and chlorine. 

In closing, let me add that bacteriological testing 
should be conducted at regular intervals to assure 
the safety of our drinking water. The State Lab­
oratories offer this service at no cost. Sample con­
tainers may be obtained from the county health de­
partment or directly from the State Departm~nt of 
Health. 
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ASSOCIATION AFFAIRS 

PAPERS PRESENTED AT AFFILIATE 
ASSOCIATION MEETINGS 

Editorial Note: The following is a listing of subjects 
presented at recent meetings of Affiliate Associations. 
Copies of papers presented may be available through the 
Secretary of the respective Affiliate Association. 

KENTUCKY ASSOCIATION OF SANITARIANS 
Annual Conference 

Lexington, Kentucky 
February 24 and 25, 1965 

( Progran1 sponsored jointly by the Department of Dairy 
Science, University of Kentucky and Kentucky Association of 

Sanitarians.) 

(Secretary, Dudley J. Conner, 275 l'vlain St., Frankfort, Ky.) 

Effect of the F eedin g Program on Fat Content of lvlilk-

Don. jacobson. 
Forage Production Potential for Increasing Milk Yield-War­

·ren Thompson, Russell Com elius, Delbert Ste-mpfly, 

George De-pp. 
Problems Encountered in Converting Manufacturing Milk 

Producers to Use of Bulk Tanks-Eel McDavitt 
Identifying Quality Problems in Manufacturing and F luid 

Milk Supplies-C. K. johns 
Sediment T esting Bulk Tank Milk-Bernard ] . Liska 
Protecting Stainless Steel from Corrosion-R. E. Kastend-ieck 
Pesticide Residues in Food Products-B ernard ]. Liska 
Protective Coatings for Surfaces in Milk Houses and Milk and 

Food Processing Plants-Leon. F. Baker 
The Relationship of Milking Practices to Abnom1al Milk­

Jo e johnson 
Sanitation for Dairy and Food Processing Plants-A. W . Rtl(l-

nick 
Products for Cleaning and Sanitizing Dairy and Food Equip­

ment-e . K. Johns 
Developm ent and Protection of the vVater Supply-Ralph C . 

Pickard 
Responsibilities of th e Modern Sanitarian-R. L. Cooper and 

Irving L. Bell 

WASHINGTON MILK SANITARIANS ASSOCIATION 

1965 Annual Meeting 
Seattle, Washington 
' April 7, 1965 

( Secreta·ry, Ben Luce, P. 0 . Box 1122, Olympia, Wash.) 

Sanitation in the Manufacture and Distribution of Ice Cream 
Mix-Paul Stocklin. 

Sanitation for Counter Freezers-John W . Lmenz 
Sanitation in Relation to New Plant Processing Equipment­

Bob Bovey 
Producer \Vater Supply Problems-Tom vVilson 
Mastitis Screening Tests-Dr. L. 0. Luedecke, Dr. T. L. 

Forster 

' MISSOURI ASSOCIATION OF MILK AND FOOD 
SANITARIANS 

Annual Conference 
Columbia, Mo. 

April 5, 6 and 7, 1965 

( Program sponsored jointly by Department of Dairy Hus-

bandry, University of Missouri, the Missouri State Division 
of H ealth and the Missouri Association of Milk and Food 
Sanitarians.) 

(Secretary, Edwin P. Gaud, 424 Ridgewood, Gown bia, Mo. ) 

Pesticides and Pest Control- Richard Heuermann , C. W. 
Robinette 

What is (is not ) Evidence?-George F. Nicholaus 
Septic Tanks vs. Lagoons-Suburban-]. 'Warren Sntitlt 
Cross-Connections and Backflows~Harold Patrick 
Panel-Swimming Pools: 

Construction-Robert Miller 
Regulation-Carl Potter 
Sampling-Charles W ells 

Missouri Nursing Home Program-A. z. Tom erlin 
Accident Prevention-Elmer W ood 
Sanitizers and Their Effectiveness-Fmnk B. Engley, }r. 
Detergents and \Vater Supply-Joe Edmondson 
Factors Affecting the Freezing Point of Milk- Robert T . 

Marshall 
Abnom1al Milk Control Program for Missouri-Gene Vietz 
Factors Affecting the Vitamin Content of Fortified Milk and 

Milk Products-David W eddle , 
Administration of Milk lvlarketing Orders-Stephen Whitted 
Dishwashing Machines-HowaTd Hutchings 
Antibiotics: Value and Usage-Herbert S. Goldberg 
The F. D. A. Consumer Consultant Program-M·rs. Loretta 

Johnson 
Problems in Retail Meats-Floyd E . Ca·rroll 
Trends and Expected Problems in the Restaurant Industry­

Max Koern er 
J\·leat and Poultry Plant Sanitation-Gene R . Shipley 
Mosquito Contro1-}uhn A . Rowe, John Sadowski, jerry Lem-

onds 
Epidemiology-HenTy M. Parrish 
Ordinance Promoti:m-George Ba·uer 
Understanding the People W e Work vVith-Schell Baden­

hammer 

MICHIGAN ASSOCIATION OF SANITARIANS 

21st Annual Conference 
Gull Lake, Mich. 

March 16, 17, 1965 

(Sponsored cooperatively by Michigan State University and 
Michigan Association of Sanitarians) 

(Secretary, T. J. Kihn er, Oakland County H eath D ept., 1200 
. T elegraph Road, Pontiac, Mich .) 

Today's Problems with Hesidues in Food and Milk-Ray L . 
Jan es 

Use of Stainless Steel for Sanitary Hequirements- WUliw11 

Baldwin 
"Portrait" of a Sanitarian-Carl Gregory 
Swimming Pool Guidelines-Arthur Alm 
What Does "B.O.A.C." Mean?-Sam Stephenson 
The Food Industry Looks at the Regulatory Agency-Robert 

Peran es 

Evaluation of "Package Plan ts" for Sewage Treatment-Walter 
llolz 

Biological Recovery of ·waste Waters-Karl Schulze 
Better Use of Public Communications-John Cook, William 

Spagnuolo 
Ca n \Ve Recover All the Microorganisms from Food and 

Water?- W. L. Mallmann 
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NEWS AND EVENTS 

C. A. ABELE-50 YEARS A SANITARIAN 

It was quite fitting and appropriate last March 31 

to find C. A. Abele winding up his fiftieth active year 

as a sanitarian "on the job" participating in a meet­

ing of sanitarians. It was also most appropriate that 

the meeting was the Steering Committee of the 3-A 

Standards Committees, an organization to which he 

has devoted much time and energy and leadership in 

the last 25 years of his career. 

C. A. "Abe" Abele is well known in the field of 

sanitation and his accomplishments have been out-

; standing. After having received a B. S. degree in 

Chemical Engineering from the University of Ala­

bama, "Abe" began his career as a local sanitarian 

on April 1, 1915 covering an assigned territory of 

seven coal mining villages in the Birmingham, Ala­

bama, area. His "covering" was done on horseback 

for six months and then by motorcycle. 

In search of more training and knowledge, "Abe" 

resigned to attend a school for health officers in 1916-

1917 conducted in Boston at the Massachusetts In­

stitu te of Technology, Harvard Medical School. 

Among his teachers were Dr. Milton J. Rosenau and 

William T. Sedgewick, authors of the first text books 

on sanitation . This school was the forerunner of cur­

rent schools of public health . 

In 1917 Abele joined the Public Health Service 

and in 1919 became Director, Bureau of Inspection, 

in the State Health D epartment in his home state of 

Alabama. No doubt because of his early out-stand­

ing work in milk sanitation, Alabama became the 

scene of the development of what is now known as 

the U. S. Public Health Service Milk Ordinance and 

Code. The "father" of the ordinance, Leslie C. 

Frank, utilized "Abe's" office and facilities for much 

of the formulation of the standards embodied in the 

ordinance. Under his supervision seven Alabama 

counties were the first to adopt and enforce the 

standards. 

In 1940 Abele moved to Chicago to become Di­

rector of the Country Dairy Section of the Chicago 

Board of Health. During a period of eight years 

he was successful in bringing much improvement in 

milk production quality for this important market 

·which has long been considered a leader in enforcing 

the highest milk standards. In 1948 "Abe" left the 

official agency field after some 33 years and became 

Director of Public Health Research for the Diversey 

Corporation, his present position in which he con­

tinues his service to the dairy and food industry. 

"Abe", of course, is known to all IAMFES mem­

bers, having been President in 1942-44 and the second 

recipient of the Award of Merit ( 1952 ) . For twenty 

years ( 1941-1961 ) he served most effectively as 

Chairman of the Committee on Sanitary Procedures · 

and is presently active as a representative on the 3-A 

Symbol Council. 

Many honors have come to "Abe" during his 50 

active years and his intensive participation in the 

work and programs of various public health organi­

zations is evidenced by the positions he has held in 

these organizations. In addition to his activities on 

behalf of IAMFES these assignments include : 

American Public Health Association (Life Fellow; 

Referee, Committee on Standard Methods for 

D airy Products, 1936-54) 

Chicago Dairy Technology Society. (President, 

1947) 

Member, U.S.P.H.S . Sanitation Advisory Board, 

1932-44; 1947 to 1950 

American D airy Science Association ( Member of 

Committee on Public Health ) 

Associated Illinois lVI ilk Sanitarians. (President, 

1955 ) 

Iational Mastitis Council. (Director, 1965 ) 

Following the 3-A meeting in Kansas City, Mr. 

Joseph S. Cunningham, Executive Vice President of 

D airy and Food Industries Supply Association, Inc. , 

wrote Abele stating 'While I know that you did 

receive general acknowledgement from the people 

attending the 3-A Meeting in recognition of your 

completion of 50 years service to the dairy industry, 

I wanted to add my own personal congratulations 
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for the compiling of such an enviable record. Few 
of us are privileged to be able to give 50 years of 
service and only a small percentage of that privileged 
few can look with such satisfaction upon their ac­
complishments. We all know that the 3-A Standards 
in which we take such pride owe much of their im­
portance and effectiveness to you". 

We all join Mr. Cunningham in wishing "Abe" 
many more years of opportunity to continue his out­
standing service in the field of dairy and food sani­
tation. 

3-A STANDARDS COMMITTEES 
COMPLETE PRACTICES FOR 
PERMANENT CIP PIPELINES 

The tex t of proposed 3-A Accepted Practices for 
Permanently Installed Product-Pipelines and Clean­
ing Systems was completed by the 3-A Sanitary 
Standards Committees at a regular semi-annual meet­
ing March 30-April 1, at the hotel Muehlebach, Kan­
sas City, Missouri. Nearly 80 delegates were pres­
ent, representing regulatory sanitarians, U. S. Public 
H ealth Service, and industry. 

The strong indush·y trend toward welded pipelines 
made it desirable to develop sanitary criteria for the 
design and installation of such equipment. In 
progress for' nearly tvvo years, these guidelines com­

pleted at the Kansas City meeting still have to be 
signed by representatives of all participants and pub­
lished. 

Also completed at this meeting was an amend­
ment to the 3-A Pump Standard which provides for 
the optional use of plastics as rotors or stators in 
sanitary pumps. 

Both of these new 3-A documents should be ready 
for signing by late spring and publication in the 
Journal of Milk arid Food Technology around the 
end of the year. 3-A Standards and Practices be­
come effective one year after signing. 

Other subjects on the Kansas City agenda which 
were reviewed and carried over to the next meeting 
included considerations of cleanability evaluation tech­
niques, stainless steel, butter packaging equipment, 
dry milk fillers, and amendments to the 3-A Fittings 
Standard. These subjects will be scheduled for 
further action at subsequent meetings of the 3-A 

Committees. 

3-A Sanitary Standards are developed by the Dairy 
Industry Committee with the collaboration of the 
U. S. Public Health Service and the International 
Association of Milk, Food and Environmental Sani ­

t/;li"ians. 

·SPOKANE AND ALBUQUERQUE HEALTH 
AGENCIES WIN CRUMBINE AWARDS 

The Health Departments of Spokane County, 
Wash. , and the City of Albuquerque, N. M., were 
named today to receive national awards for develop­
ing exceptional programs in food and drink sanitation 
and environmental health. The two departments 
were chosen in a competition, open to some 1,200 
local health agencies, by a jui'y of public health of­
ficials and educators to receive the Samuel J. Crum­
bine Awards for 1965. 

The Spokane agency's entry impressed the jury 
with the vigorous measures taken to prevent a re­
currence of outbreaks of food poisoning which pla­
gued the area in 1962 and 1963, according to Howard 
E. Hough, secretary of the Paper Cup and Container 
Institute's Public Health Committee. The Com­
mittee sponsors the awards. 

In Albuquerque, the emphasis was on winning , 
widespread support of businesses and the general 
pJiblic for an effective environmental health pro­
gram which, the jury found, was administered in a 
highly judicious manner. The city's entry indicated 
that, as a result, disciplinary action against violators 
is rarely necessary. 

Albuquerque is a second-time winner in the com­
petition, having received the food-and-drink sanita­
tion award for 1961. For 1958, the Spokane City 
Health Department won the food-and-drink award, 
but the Spokane County agency is a first-time winner. 
Last year both awards went to the Orange County 
Health Department, Santa Ana, Calif. 

"The jury felt that the Spokane agency, although 
it represents a relatively small, principally suburban 
area had performed outstandingly in recognizing a 
food-borne disease problem and meeting it head-on. 
The deparhnent immediately sought and obtained 
help from federal, state, and other local agencies. 
The result is a greatly improved food-and-drink sani­
tation program which has produced excellent re­
sults," Mr. Hough said. 

J\iluch of the improvement was credited to adop­
tion of a modern sanitary code promulgated by the 
U. S. Public Health Service. In Spokane County, 
regular food service inspections are now made at 
schools, nursing homes, child day care centers , and 
other institutions, as well as public eating places. 

Features in the Albuquerque program that were 
considered outstanding are a compreh,ensive pre­
service and in-service training plan for health depart­
ment personnel and a fixed policy of delegating 
authority to properly trained and supervised person­
nel. Lower echelon officials may even take dis­
ciplinary or legal action on their own initiative. 

"The jury noted that Albuquerque's population in­
creased tenfold in a 20-year span, in part because 
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military and atom energy installations are concen­

trated in the area. The high standards achieved in 

the environmental health program are therefore con­

sidered all the more remarkable. That the program 

is so well accepted is a tribute to a carefully de­

veloped plan for keeping the public well informed," 

Mr. Hough said. 
The Crumbine Awards, now in their 11th year, 

honor the late Dr. Samuel J. Crumbine, pioneering 

Kansas Health Officer. Until his death at 91, Dr. 

Crumbine was a vigorous foe of the "common" pub­

lic drinking cup and sought to educate the public 

to the value of the paper cup as a disease-preventive 

measure. 

Judges for th :o: 1965 awards were Ralph T. Fisher, 

director, Division of Special Consultant Services, 

New Jersey Department of Health; Verdun Randolph, 

assistant chief, Division of Sanitary Engineering, 

Illinois Department of Health; Mrs. \ iVinona Banister, 

executive secretary, Society of Public Health Edu­

cators, Rye, N. Y. ; Dr. George J. Kupchik, director 

of environmental health, American Public Health 

Association, New York City; Dr. Harald H. Craning, 

chief, Division of Hospital and Medical Facilities, 

U. S. Public Health Service, and Morton S. Hilbert, 

associate professor of public health engineering, Uni­

versity of J\llichigan School of Public Health. 

FDA REPO,RTS ON PESTICIDES IN FOODS 

Pesticide residues are detectable in the American 

food supply by today's highly sensitive analytical 

methods, but the amounts of such residues are in­

significant from a health standpoint, according to 

findings recently announced by the Food and Drug 

i Administration, U. S. Department of Health, Edu­

cation, and \1'/elfare. 

FDA made public the results of the latest of its 

continuing "total diet" studies undertaken to discover 

the quantity of pesticides in all kinds of food and 

drink consumed daily. Through the tests FDA is 

able to evaluate broadly the results of all efforts made 

to keep pes ticide residues below legal tolerance 

levels. The studies also provide clues as to which 

pesticides may be getting into the food supply in ex­

cessive amounts. 

Pesticide levels found in the test samples were 

generally less than one percent of the safe legal 

tolerance. Many of the most commonly used pesti­

cides were not found at all. 

'The FDA studies are made on market-basket samp­

les collected from grocery stores in three major U. S. 

cities. Groceries selected are representative of those 

that would be 0 in a nutritionally satisfactory diet of 

a hypothetical average 16-to-19-year-old boy-biggest 

ea ter in the U. S. population. 

Unlike previous total diet studies, the 1964 tests 

were made on composite samples representing 12 

major food groups, for example, root vegetables, dairy 

products, and grain and cereal products. In pre­

vious years the contents of the market-basket were 

blended together in a single composite. The effect 

of the new procedure is to increase the sensitivity of 

the tests, and make their results more significant. 

Results of the 1964 tests showed pesticide levels lower 

than in the earlier studies. 
All pes ticides detected were at very low levels. 

Twenty-four different chlorinated pesticide residues 

would have been found had they been present but 

only seven were detected in tested samples. In 1963, 

comparable tes ts for 20 chlorinated pesticides de- · 

tected nine kinds. No one sample contained all of 0 

the kinds found in either year. Tests made for or­

ganophosphate pesticides in 1964 detected no resi­

dues at the established detection levels; eight kinds 

were found in the 1963 tests. 

The diet samples were also examined to detect 

herbicides and fungicides. These results were similar 

to those reported in previous years. Of 72 com­

posites tested 13 contained detectable residues which 

were well within safe limits established for individual 

crops. 

Method and Details of 1964 Study 

The 1964 study was conducted in three FDA Dis­

trict laboratories, representing northeastern, mid­

western, and western regions of the United States. 

It covered foods being marketed in Boston, Kansas 

City, and Los Angeles. In each of these cities FDA 

Inspectors purchased a typical market basket sample 

of many kinds of fruits, vegetables, dairy products, 

meats, and other commodities. These were prepared 

for the table by trained dieticians to eliminate vari­

ations in food preparation practices. Composite 

samples of the prepared foods representing 12 major 

food categories were then tested in the FDA labora­

tories. 

Following are the residues reported: 
DDT, and its homologues (DDE and DDD), were 

most frequently found but at low levels ranging from 

0.001 ppm (parts per million) to a maximum of 

0.396 ppm. 
Seven other chlorinated organic pesticides were 

found in the 72 commodity composites examined. 

Lindane was found in 11 composites at levels 0.001 

ppm to 0.210 ppm. Heptachlor epoxide was found 

in 10 composites at levels from 0.002 ppm to 0.051 

ppm. Dieldrin was found in 10 composites at levels 

from 0.003 ppm to 0.033 ppm. BHC was found in 

four composites at levels from 0.015 ppm to 0.141 

ppm. Aldrin was found in three composites at levels 

from 0.001 ppm to 0.005 ppm. One composite con-
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tained 0.166 ppm of Kelthane. One composite con­
tained O.Oll ppm TCNB ( tetrachloronitrobenzene). 

The chlorinated residues in the dairy products, 
· meat, fish and poultry, and oils, fats and shortening 

were determined on the fat basis and would be much 
lower if the entire weight of the food were con­

sidered. 
No organic phosphates were found in any of the 

72 composites. 
Four composites were found to contain 2,4 D at 

0.03 ppm or less. Two composites were found to 
contain 0.01 ppm and 0.02 ppm PCP ( pentachloro­

phenol ) . 
Four composites contained residues of cabaryl 

ranging from 0.19 ppm to 0.42 ppm. Two composites 
contained dithiocarbamates at 0.4 and 0.5 ppm. 

Bromide residues were found in 56 composites, with 
residues above 30 ppm in only four composites. 

No arsenic residues were found at level above 0.1 

ppm. 
In addition to the total diet studies, FDA labora­

tories continuously test individual samples of fruits , 
vegetables, and other foods for pes ticide residues. 
In the past fiscal year the Administration's labora­
tories analyzed 32,678 samples of raw agricultural 
commodities for excessive residues. Only 34 lots 
of high-residue commodities had to be seized in 
Federal Court actions. Under FDA's system of re­
porting high-residue lots to both the owner and to 
State officials, some other illegal lots were not ship­

ped. 
Pesticide tolerances are established on the basis 

that the commodity will be safe to eat as it is ship­
ped to market. Normal trimming, peeling, washing, 
and cooking substantially reduces the amount of 
pesticide residue actually consumed. 

OCCUPATIONAL HEALTH ACTIVITIES 
I 

Following are some interesting observations on 
state and local programs in the field of Occupational 
Health taken from a recent Quarterly Report of the 
Division of Occupational H ealth, U. S. Public Health 
Service: 

Hazards in dry cleaning. (California)-The Califor­
nia State Health Department continues to cooperate 
with the State drycleaning board in the control of 
hazards related to the drycleaning industry. Recent­
ly, the health department, at the request of the dry­
cleaning board, was represented at a judicial hearing 
concerning an injunction to restrict a coin-operated 
drycleaning machine owner. The question at issue 
concerned the potential hazard involved in the use 
of large quantities of perchlorethylene cleaning solu­
tion. The outcome of this case may be of consider-

able significance in California since efforts are being 
made to promote the development and sale of dry­
cleaning machines for use in motels, hotels, apart­
ment houses, and private homes in California. 

t 
Survey of ca1· washing establ-ishments. (District of 

Columbia )-Two employees complained of dermatitis 
from using detergents at two car washing establish­
ments. An investigation by the Industrial Safety 
Board revealed that many e~pployees using the de­
tergents did not have proper protective covering. In 
one car washing establishment as many as 3 different 
kinds of detergents with mild to strong chemical 
irritating properties were being used. Corrective 
measures by the managements were ordered by the 
safety inspector during these inspections. 

A joint investigation of a railroad car washer was 
requested by the Industrial Safety Board. Oxalic 
acid, a local and systemic chemical irritant was being 
used as one of the detergents in the process. Proper 
protection of the employee mixing the chemical was ' 
lacking. Adequate protective covering and avail­
ability of eye lotion were recommended for improve­
ment. 

M·icrowaves in war·ming ovens. (Pennsylvania ).­
An investigation is underway in Pennsylvania to de­
termine if a hazard due to microwave exposures ex­
ists for the public in self-service food vending estab­
lishments. An inquiry made by a sanitarian prompt­
ed the investigation. Microwave ovens are used in 
these establishments for heating foods purchased 
from vending machines. The ovens operate at a fre­
quency of 2,450 megacycles per second, the same 
frequency as is used on medical diathermy units. 
The frequency range has been approved by the Fed­
eral Communications Commission. 

To date 8 units have been surveyed. Most levels 
found vary from no detectable microwave radiation 
to 5 mw/cm2

• The construction of the doors seems 
to be an important factor . One unit could be acti­
vated with the door open and a level of 20 mw/cm2 

was f01md . The study is continuing and the results 
will be published upon completion. 

Ammonia leak. (Pennsylvania )-One of the Divi­
sion's industrial hygienists inspected a relatively small 
milk processing plant some months ago. During the 
course of the inspection it was noted that ammonia 
was used in the refrigeration 'unit but that no one had 
anticipated what would happen should a leak de­
velop in any of the many pipes, joints and fittings 
inherent in the system. The plant manager was ad­
vised to obtain an ammonia gas mask as a precaution 
against such an emergency and did so immediately. 
On a recent reinspection of this plant the manager 
beamingly thanked the industrial hygienist for his 
prior recommendation. One of the pipes had sprung 
a bad leak and, by donning the mask, the manager 

; 
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had been able to shut down the equipment and thus 
avert a possibly serious accident. 

Pesticide problems, (Texas)-Numerous cases of 
parathion poisoning in the Rio Grande Valley during 
recent months prompted the initiation of a survey 
to determine the cause and method of personnel ex­
posure. After numerous interviews were conducted 
with attending physicians, as well as persons receiv­
ing exposures, it was concluded that the majority of 
reported poisonings were the result of carelessness 
on the part of persons mixing, using or applying the 
parathion to various crops. 

NEW INSTRUMENT DETECTS INSOLUBLE 
IMPURITIES IN ALL TYPES OF LIQUIDS 

An automatic instrument that detects, measures and 
records even the minutest insoluble impurities in liq­
uids has been developed by the Graver Water Con­
ditioning Company, Division of Union Tank Car 
Company. It is one of the first units to detect in­
soluble impurities in liquids and the first to measure 
infinitesimal quantities. It is so sensitive that it can 
note the presence of two solid particles in a billion 
parts of water. 

The instrument, called the Automatic Tape An­
alyzer, promises to simplify drastically industrial 
quality control procedures and may provide muni­
cipalities with a round-the-clock check on pollutants. 
Since the device performs a basic test and has high 
resistance to most chemical attack, it can test prac­
tically any type of liquid. The unit can measure 
impurities in drinking and process water; milk and 
other beverages including beer, wine and soft drinks; 
foods processed in the liquid form and a host of 

i other applications . 

In addition to monitoring impurities, the device 
registers color variation, thereby indicating the prop­
er or improper ingredient content in products. In 
basic research, the unit can serve as a tester or a 
sample gatherer. With the incorporation of other 
testing instruments, the analyzer can become a mini­
ature laboratory. 

The tape analyzer derives its versatility from the 
basic method it employs-a membrane filter test. 
In this test, insoluble. solids are removed from a 
liquid or gaseous sample by an ultra-fine filter 
membrane and retained on the filter surface where 
they are easily identified, sized, and counted. The 
analyzer automates the membrane test by periodical­
ly filtering samples through a nylon-backed tape of 
filter membrane, and recording the time each oper­
ation takes. The basic data produced is a circular 
stain or discoloration on the tape made by the solids 
extracted from a known volume of filtered fluid, and 

the time required to do same. The degree of dis­
coloration is proportionate to the suspended solids 
concentration and the volume filtered. It can be cali­
brated by chemically analyzing a portion of a sample 
and then running another equal portion through the 
tape analyzer. 

Beyond the basic data it provides, the stain on the 
tape can be used for further testing and analysis by 
various laboratory methods. The tape analyzer was 
developed to provide an accurate, reliable, inexpen­
sive means of testing ultrapure condensate at power 
stations. Many industrial, chemical and municipal 
applications have since become evident. The unit 
will have many applications in industrial quality con­
trol. 

Graver, a leading manufacturer.of liquid treatment 
systems for over fifty years, makes a full line of 
equipment for industrial and municipal water treat­
ment, industrial waste treatment, boiler feedwater 
treatment and chemical processing operations. For 
further information, contact: Martin Stern, Publicity 
Department, Graver Water Conditioning Company, 
216 ,i\1. 14th Street, New York, N. Y. 

. MINNEAPOLIS-ST. PAUL MILK SHED STUDY 

A study of the organization, operation and cost 
aspects of the Minneapolis-St. Paul Milk Regulatory 
and Quality Control Program has been completed 
and a most comprehensive and informative report, 
including supporting data and exhibits, has been 
published. Much of the data and information is of 
more than local interest and is not available else­
where. 

The objectives of the study were: (a) to determine 
the amounts, sources, and uses of all monies spent 
on the milk regulatory and quality control program 
within the Minneapolis-St. Paul market during 1961; 
(b) to determine the administrative and operational 
practices and procedures of each participating entity 
in the program; and (c) to give consideration to 
possible means of enhancing the efficiency of the 
program. 

By way of introduction the authors review the de­
velopment of sanitation control practices, the estab­
lishment of recognized ordinances and attempts to 
achieve uniformity in regulatory programs. The 
question of financing adequate controls is considered 
as well as the changes in the milk industry in recent 
years which have affected the operation of an ade­
quate program for the metropolitan area. 

The findings of the study are reviewed and sum­
marized in some detail. Various factors are weighed 
according to their effects, including.industry·and pub­
lic agency expenditures in the interest of product 
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quality, milk shed and marketing area p eculiarities, 
inter-city correlations a1id other elements. Unit costs 
for various aspects are es tablished whenever practi­
cable and a wealth of data of interest to regulatory 
and quality control agencies as well as production 
and marketing phases of industry is assembled. 

The report offers suggestions and recommendations 
for effective utilization of the results of the study. 
To make use of available funds and facilities to the 
best advantage the recommendations include : a single 
administrative system of regulatory control; better 
utilization of industry field men and of quality con­
trol laboratories in analysis of finished products; 
avoidance of duplication of official laboratory and 
inspection facilities ; and use of commercial labora­
tories by producer groups and processors in quality 
improvement. From the taxpayers standpoint some 
observations are made concerning sources of tax and 
other funds supporting the control agencies and the 

· inclusion of suburban residential areas in financing 
a regulatory program. 

The study was conducted by staff members of the 
Department of Dairy Industries, the School of Pub­
lic Health and the Department of Agricultural Eco­
nomics at the University of Minnesota and was sup­
ported in part by a Public Health Service research 
grant. Information concerning the report can be 
obtained from Prof. J. C. Olson, Jr. , Dept. of Dairy 
Industries, University of Minnesota, St. Paul. 

NEW FARM TANK INSTALLATION·S 
LEVELING OFF 

The tenth annual Farm Milk Tank Survey, con­
ducted by Dairy and Food Industries Supply Associ­
ation with the cooperation of National Association 
of Dairy Equipment Manufacturers , shows 205,254 
farm tanks installed and in use in the United States 
as of J anum·y 1, 1Q65. This represents an increase 
of 5,276 over the 199,978 which were installed as of 
January 1, 1964. The percentage increase for the 
country nationally is slightly above 2.6 percent. 

Canadian figures indicate a total of 13,268 farm 
tanks installed and in use as of J anum·y 1, 1965. This 
figure represents an increase of 360 farm tanks over 
the 12,908 installed as of January 1, 1964. 

Earlier United States annual figures on farm tank 
installations are: 193,580 on January 1, 1963; 179,878 
on January 1, 1962; 160,805 on January 1, 1961; 
140,795 on January 1, 1960; 117,103 on January 1, 
1959; 91,096 on January 1, 1958; 57,386 on January 
1, 1957; and 29,885 on January 1, 1956. The wide­
spread adoption of the farm bulk system of milk 
handling has been one of the most rapid and revolu­
tionary changes within the dairy industries in re-

cent years . The number of new installations seems 
to be leveling off, as the 5,276 installed in 1964 rep­
resents the lowest number of new installations since 
the gathering of these statistics began. 

The ten leading states and the number of tanks 
in each on January 1, 1965 are as follows: Wiscon­
sin, 29,093; Ohio, 14,960; Minnesota, 13,384; Michigan , 
13,100; ew York, 12,984; Illinois, 11,402; Pennsyl­
vania, 8,106; Iowa, 7,852; Indiana, 7,571; and Cali­
forni a, 5,152. 

DFISA PICKS 
NEW DIRECTORS, 

RE-ELECT OFFICERS 
Seven Directors were elected to the Board of Dairy 

and Food Industries Supply Association and all offi­
cers were re-elected at the 46th annual meeting of the , 
supplier-equipper organization March 24-26, 1965, 
in Clearwater, Fla. Officers re-elected are: F . :M. 
King, Wyandotte Chemicals Corporation, President; 
George L . Huffman, Ex-Cell-O Corporation, Pure­
Pak Division, Vice President; and Roy E. Cairns, 
·waukesha Foundry Company, Treasurer. 

Of the seven directors elected, two join the Board 
for the first time-At-Large Directors G. A. Houran, 
The DeLaval Separator Company; and Edward K. 
Walsh, American Can Company. Other directors 
elected are : At-Large: Ralph F . Anderson, Anderson 
Bros. Mfg. Co.; Roy E. Cairns ; and George L. Huff­
man. Commodity: J. H . Brunt, Jr ., Hackney Bros. 
Body Co., Delivery; and D . G. Colony, Manton-Caul­
in Manufacturing Company, Inc., Processing and 
Handling Equipment and Components. 

The association's 18-man Board of Directors is now 
comprised cf the following: George A. M. Anderson, 
The King Company; Ralph F. Anderson; Roy E. 
Cairns; Paul K. Girton, Girton Manufacturing Com­
pany; G. A. Houran; George L. Huffman; R. E. Ol­
son, Taylor Instrument Companies; Edward K. VValsh; 
J. W. White, Fibreboard Paper Products Corporation; 
R. B. Wilhelm, Owens-Illinois; James H. Brunt, Jr. ; 
D . H. Carter, Kelvinator Division, American i\llotors 
Corporation; D . G. Colony; Hunt Hamill, Krim-Ko 
Corporation; F. M. King; Joe Larson, Sparta Brush 
Co., Inc.; M. C. Strickland, Smith-Lee Co., Inc.; and 
John J. Vi/eldon, Bessire & Co., Inc. 

POCKET-SIZE TAPE RECORDERS 
AID INSPECTIONS 

According to the March, 1965, issue of Public 
Health Inspector, the journal of the Association of 
Public Health Inspectors, published in London, Eng-

~ .. 
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land, something new has been added to increase the 
efficiency of the inspector. 

Two years ago the public health department of 
Shoreditch Borough Council began a novel experi­
ment. They introduced pocket-size tape recorders 
for house inspection. In instituting this departure 
from established procedure, Mr. T. H . lvlarshall, the 
Chief Public Health inspector, was aiming at the 
following objectives: To make the fullest possible 
use of the technical qualifications and professional 
experience of qualified public health inspectors and 
to relieve them of an abundance of paper work which 
could be just as well done by non-technical staff; to 
overcome the shortage of efficient shorthand typists; 
and to eliminate the near impossibility of making ade­
quate notes in cold or wet weather during outdoor 
inspection. 

Now, at the end of nvo years, it is obvious that 
the method has been an outstanding success. It has, 
in fact, doubled the output of inspection reports with 
a very marked increase in efficiency. "We are em­
ploying the ability of a qualified man on the work 
for which be is qualified, and he does not have to 
waste his time going back to the office and trans­
cribing his notes", says Mr. Marshall. Once the in­
spector has put his remarks on tape he can get on 
with the next job without delay. Before the tape 
recorders were introduced it was common for an 
inspector to spend as long on transcription as he did 
on the inspection of the premises. 

The tape recording method has, as Mr. Marshall 
forecast, been applied to factory, office and shop 
inspection in addition to houses. In every case, 
time has been saved and the public health inspector 
enabled to devote the whole of his attention to the 
work in hand without the distraction of note-taking. 

' 
LITTERBUGS COST $1 BILLION ANNUALLY 

Litterbugs cost Americans a billion dollars a year, 
according to estimates released by Keep America 
Beautiful , Inc. , the national anti-litter organization. 
Taxpayers foot half this litterbug bill, through the 
cost of cleaning up streets, highways, beaches, parks 
and other public areas. 

The other half is paid by business, industry and 
individuals in the form of losses and expenses attri­
butable to litterbugs. Trash-fed fires, of example, 
dam:;tged or destroyed 17,000 homes in a recent 
twelve-month period. Litter can also cause devastat­
ing forest fires . 

Ind11stry spends untold millions cleaning up litter 
in plants and offices and from plant property. One 
Texas manufacturer es timated that litter removal 
costs $22,000 a year in his relatively small plant. 

Property values decline in a littered neighborh'ood, 
and littered highways drive away tourists . Litter 
is not only an aesthetic offense and a menace to 
health and safety, but is also bad for business . 

high potency, high speed germicide 

SANITIZES BEST! 
Use RoccAL, the first "quat" 
and first in quality and per­
formance, in every step of milk 
production and you effectively 
control bacteria, slime, fungus 
and algae. Highly effective 
against both thermoduric and 
thermophilic organisms, 
RoccAL, in recommended di­
lutions, is virtually odorless, 
tasteless, will not injure or cor­
rode metal or rubber equip­
ment, cans, tanks, pipes, etc. 

The choice of the milk in­
dustry for more than 25 years, 
RoccAL is a powerful germi­
cide that effectively, quickly 
and economica lly sanitizes 
walls, floors, holding tanks, 
tank trucks, utensils, machin­
ery, operator's ha nds, cows' 
teats, flanks and udders, etc. 
... yes, you can use it for every 
sanitizing need! 

In impartial testing of sever­
al types of germicides, RoccAL 
achieved lowest bacterial 
count, reducing the number 
from 912,9i 6 to 143 as an aver­
age in 96 milk cans anHlyzed. 
Don't risk losses through im­
proper sanitiza t ion. Use 
RoccAL for the best sanitizing 
job every time. 

ROCCAL HAS A HARD WATER 
TOLERANCE LEVEL OF 550 ppm 

WITHOUT SEQUESTRANTS 
when tested by Official Methad -----------,. -, 
/~ . ROC~Al FIElD TEST UNIT'' 

I Is a qu~ek . ' 
\ method f ' pr~ctl~al, accurate ' 

or md~eatmg ode uat I 
', concenrratio~s of Roccll e / 
', solullons. ...-~ ...... ._ ______ ~.,.,. 

Send for full dolo and prices on ROCCA!. 
FREE SAMPLE ON REQUEST!. 

~~-
Subsld•arv o f Ste rling Drug Inc. 

90 Park Ave .. New York. N. Y. 10016 
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Littering is one of our most expensive vices. But 

fortunately it is not as hard to break as some other 

vices. E>.'Perience has proved that the litterbug 

mends his way in the face of public education pro­

grams that dramatize his bad habit. 

TWO NEW KENDALL FILTER DISPENSERS 

Two sturdy new metal wall dispensers for socks 

and large disk-type milk filters are now marketed by 

The Kendall Company, makers of Kendall non-gauze 
Milk Filters, who also market a durable plastic filter 

dispenser for 6-inch and 6 1/2-inch disks and squares. 

An ingenious wire adapter also allows it to hold the 

smaller 4 9/16-inch disks used in in-line filter systems. 

The use of these dispensers by dairymen is highly 

recommended because they protect milk filters from 

dust, dirt, insects, moisture, and ex tra handling. The 

filters are kept fresh and clean in their original car­

tons until the moment they are needed. 

Kendall's new Sock Dispenser is designed for use 

with all sock filters up to 25 inches in size. It may 

be permanently mounted on a wall in the most 

convenient location. A carton of filters is inserted 

easily at the top of the dispenser, and the door at 

the bottom is hinged for quick opening and snug 

closing. 

The new Kendall Large Disk Dispenser holds a 

cartonful of the 12 or 15-inch disks used in milk 

transfer sys tems. ~vlounted on a wall, it folds down 

out of the way when not in use. 

For further information about the new metal wall 

dispensers for socks and large disks, write to The 

Kendall Company, Fiber Products Division, Wal­

pole, l\tlassachusetts. 

CLEAN 
and SAFE 

from Hertl to Bottle! 

Brit ex· DRINK 

SANITATION PROGRAM MILK 
BRITEX CORP. ManuFacturing Chemists 

BOSTO,N, MASS. MAYAGUEZ, P.R. 

CLASSIFIED ADS 
EXCLUSIVE FRANCHISE 

Amazing new liquid plastic coating used on all types of 

surfaces interior or exterior. Eliminates waxing when 

applied on Asphalt Tile, Vinyl, Linoleum, Vinyl Asbestos, 

Hard Wood, and Furniture. Completely eliminates p'aint­

ing when applied to Wood, Metal, or Concret surfaces. 

This finish is also recommended for boats and auto­

mobiles. 

NO COMPETITION 

As these are exclusive formulas in demand by all busi· 

nesses, industry and homes. No franchise fee. Min.imum 

investrr~ent-$300. ,Maximum investment-$7,000. In­

vestment is secured by inventory. Foctory trained per· 

sonnel will help set up your business. For complete de­

tails and descriptive literature write : CHEM-PLASTICS 

& PAINT CORP., 1828 Locut, St. Louis 3, Mo. , 

FOR SALE 
Single Service milk sample tubes. For further in­

formation and a catalogue please write, Dairy Technology, 

Inc., P. 0. Box 101, Eugene, Oregon. 

Subscribe now to 

QUALITAS PLANTARUM & · 

MATERIAE VEGETABILIS 

Vol. 12 (including postage etc.) $14.95 

still available volumes 1 through 11 

Containing contributions in English, French, German, 

Spanish, Italian with summaries in second ·language 

on genetics, biochemistry, physiology, ecology, cul­

ture and preparation of edible plants and those used 

in pharmaceutical and industrial raw material, es­

pecially of nutritional or technical value. 

Send your order and check to 

ALBERT J. PHIEBIG (US repr. of Dr. W. Junk, 

Publishers, The Hague) 

Box 352, White Plains, N. Y. 10602 
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International Association of 

Milk, Food and Environmental 

Sanitarian, Inc. 

Box 437, Shelbyville, Indiana 

Procedure for 

The Investigation 
of 

Foodborne Disease 
Outbreaks 

Recommended by 

· INTERNATIONAL ASSOCIATION OF MILK, FOOD AND 

ENVIRONMENTAL SANITARIANS, INC. 

COPIES OBTAINABLE FROM 

International Association of Milk, Food and Environmental Sanitarians, Inc. 

Box 437, Shelbyville, Indiana 

Prices: Single Copies, 50 cents each: 100 or more copies, 35 cents each. 

25-100 copies, 45 cents each. Please do not send stamps. 

Notice: Limited number in Spanish translation at 50 cents each. 
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Clear, Flexible 

TRANSFLOW® M-34R 

; 

SANITARY RAW MILl< HOSE-

TRANSFLOW M-34R Tubing has a 
blue stripe running along its outer 
wall and the name "TRANSFLOW 
M-34R" branded continuously along 
its length. Remember .. . to be 
sure ... Look for Transflow's 
"BLUE STRIPE OF QUALITY" 

For more information obout TRANS­
FLOW M-34R, write today for free 
Bulletin RM-60. 

CLEARLY • •• the best way to pipe milk! 

e "LIKE FLEXIBLE GLASS" 

... that's the way one dairyman describes TRANSFLOW 
M-34R Tubing. As flexible as rubber (but with 10 to 12 times 
rubber's flex life), TRANSFLOW also provides the clarity of 
glass ... to let you see the flow of milk, watch the action of 
cleaning and sanitizing solutions. 

e EASY TO HANDLE 

Lightweight and available in continuous lengths, flexible 
TRANSFLOW M-34R Tubing is quick and easy to put into 
service. It curves around corners and obstructions, saves on 
couplings and fittings (often potentially unsanitary trouble 
spots). 

e SAFE AND NON-TOXIC 

TRANSFLOW M-34R Tubing meets FDA (Food and Drug 
Administration) requirements, exceeding all criteria in the 
3-A PLASTICS STANDARD. 

e EASY TO CLEAN AND SANITIZE 

TRANSFLOW'S smooth, dense bore can't trap tiny particles, 
is easy to clean and sanitize. Its excellent wetting properties 
assure quick, thorough drainage. Its fine insulating properties 
maintain the proper temperature of cleaning and sanitizing 
solutions throughout the complete cycle. 

NEW r TRANSFLOW VACUUM HOSE! Longer 
• lasting, easier to clean and keep 

clean. The ideal milking machine companion 
for TRANSFLOW M-34R. 

TRANSFLOW M-34R is used by all 
leading manufacturers of Milking 
Machines, Portable Transfer Systems, 
Dumping Stations, C. I. P. units and 
Tank Trucks. 
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WHY NOT • • . ask your Surge 
Dealer to show you the NEW 
40 minute color strip film, 
"MASTITIS WITH RELATION TO 
MILKING MACHINE OPERATION." 
This film is produced by Babson 
Bros. Dairy Research and Educational 
Service in cooperation with Dr. Kermit 
Peterson and the Department 
of Veterinary Medicine, 
Oregon State University. 

For Additional Information Write: 

BABSON BROS., DAIRY RESEARCH 
and EDUCATIONAL SERVICE 

2843 W. 19th St., Chicago, Ill. 60623 
SURGE h a Babson Bro,, Co. , trademark @ Babson lro1. Co.1 1965 
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