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All along the "Milk Route" 
Py[QR.Q.P8*protects against insects 

Of the many insecticides available to th e American dairyman, Pyrenone 
is one of the very li mited group recommended for use on the cow and is 
the only one effective on tabanids {horse fli es) . 

Surface treatments with Pyrenone sprays are generally used on places that 
are most favorable to flies for the quick knockdown and kill that Pyrenone 
gives, without toxic hazards to animals or operators. 

The freedom from toxic hazards, plus the quick 
knockdown that Pyre non e gives, make it a pre­
ferred insecticide fo r use in premises where milk 
is handled and cooled. 

Wherever milk products are processed, bottled, 
packaged or stored, Pyrenone gives effective 
control of a wide range of insects- yet without 
hazards to ei ther employees or products. 

Fly and insect annoyances in the home are also 
controlled with Pyrenone-based insecticides with 
similar effectiveness, economy, quick results and 
safety-factor advantages. 

FROM FARM TO FAMILY, Pyrenone-type insecticides are relied upon for effective and 
economical pest control - free from hazards. All kinds of products made with Pyrenone 
meet the specialized needs of the places where milk or food is produced and handled. 

Oil-type sprays ••• aerosols ... emulsifiable sprays and insecticide dusts and powders are 
made with Pyrenone. It is rapidly gaining preference in the dairy industry because properly­
formulated and applied Pyrenone insecticides present no toxic hazards to farmers, spray 
operators, anima ls or to milk or milk products. 

Pyrenone is effective on all species of flies and a wide range of other insect pests such as 
roaches, silverfish, weevils, etc. Keeping these pests away from the food supply lines is a 
never-ending job of careful sanitation, and Pyrenone helps sanitation with a quick knock­
down and kill of obnoxious and destructive insects. 

Formulate your insecticides using Pyrenone. Put Pyrenone on your label (write for full 
particulars on use of this trade mark) . Through nationa l advertising, people all along the 
"milk route" from fa rm to family know that P yrenone means an exceptional combination 

U.S.I N DU S ;~h; :'~";;;~n;::~; ·;;:dom !com ha."d'. 
Division of National Distillers Products Corporation, 120 Broadway, New York 5, New York 
In Canada: Natural Products Corporation, Montreal and Toronto 

Branches in 11rincipal cities. 
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Handy, flat pack of 100. 
Easy to pick up, carry, and store. Flap 
closes at touch of a finger to keep each 
Rapid·Fio Fibre·Bonded Filter Disk clean. 

Sanitary high·lustre·finish metal carton 
holder-another J & J exclusive. Easily 
attached to wall wherever convenient, to 
keep filter disks within arm's reach. Ask 
your Johnson & Johnson Field Service 
Representative for ~emonstration. 

J & J Rapid-Flo Fibre-Bonded Filter Disks, 
made by the world's leading producers of 
surgical dressings, are immaculately clean 
when they leave the factory. 

They're kept that way, in the handy, flat 
Factory-Sealed Carton, designed to retain 
factory freshness clean to the last disk. And 
that's not all. Johnson & Johnson furnishes 
a separate metal carton holder to further 

__ preserve sanitation. Its sloping lid with high 
· lustre finish won't collect dust. And it closes 
automatically after producer has procured 
a filter disk-with one hand. 

"Only a company that gets its men into the 
milk house or bam would have recognized 
the need ... ;• says the Director of Fieldmen 
for a leading dairy-and J & J does just that! 

What's inside the carton is even more im­
portant- Rapid-Flo Filter Disks, Fibre~ 
Bonded for greater safety, sediment reten­
tion and strength. Fieldmen, Sanitarians 
know they can rely on Johnson & Johnson 
for aid in Quality Milk Production. The 
first step is to urge producers to use the 
Rapid-Flo Farm Sediment Check-Up and 
genuine Rapid-Flo Fibre-Bonded Filter 
Disks. 

FILTER PRODUCTS DIVISION (L~AAM~A""" (L~M~ lJ ":,;, vw~s~~s:' :T~E:-cJ ~~:o~ ~:,::~~;IS 
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WHY SETTLE 
FOR LESS THAN 

INDUSTRY'S MOST ADVANCED HOMOGENIZER 

SUPERHOMO. Available in 
capacities from 50 to 2500 g.p.h. 
Design permits easy capacity 
increase at low cost. 

If your present production is 
geared to an old-fashioned or in­
efficient homogenizer, the records 
may well show a waste of valu­
able man-hours in all departments. 
Every machine, every process in 
the plant will feel the effects of 
forced slowdowns, even work 
stoppages. It may also require 
overtime to process the daily ' 
quotas - and more overtime for 
cleanup. 

If this is the case in your plant, 
you should start planning today 
to replace your present homog­
enizer with a Superhomo and 
eliminate these threats to profit. 

HERE'S SUPERHOMO SUPERIORITY 
Superior Homogenization 

- simple, efficient homogenizing valve, 
single or two-stage operation. Replace· 
able stainless steel valve caps absorb 
98 % of the w ear and provide improved 
performance at lower pressures. 

Sanitary, Sturdy Cylinder Block 
- solid stainless steel for greater 
strength and sanitation. All parts are 
easily removed from front of block for 
cleaning in lj 3 normal time. 

11Extra Life" Plunger Vee Seals 
- records prove that these neoprene 
seals can give as much as 1000 hrs. 

service at peak capacity. In addition, 
they mean greater sanitation, efficiency 
and economy. 

Rugged, Compact Frame 
and Drive 
-mechanism is designed to give many 
years of trouble-free operation. Timken 
roller bearings reduce friction and wear. 
Lubrication is positive and automatic. 

See your Cherry-Burrell representative to­
day about a Superhomo with the right 
capacity for your plant. Ask him for bulle­
tin G-463 that gives you full details, or 
write us direct • 

. _r ,Ac. _' I B c ... 
\ lfE;RRY- tJRRELL ORPORATIO.n. 
\ ~- ~.-:/ I 427 W. Randolph Street, Chicago 6, Ill. 

Equipm,ent and Supplies for Industrial and Food Processing 

OR DISTRIBUTORS AT YOUR SERVICE IN 56 CITIES I FACTORIES, WAREHOUSES, BRANCHES, OFFICES 
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The DACRO P-38 Cap 
is easy to remove and 
makes a perfect re-seal 

'~time after time 
Just a slight upward pressure with 

the thumbs, and the Dacro Aluminum 

Cap comes off. It does not crumple up 

when removed from the bottle, but 

holds its shape so that it can be snapped 

back on, over and over again. 

ALUMINUM SHELL 

Dacro seals not merely . covers 

Dacro P-38 is different from all other milk caps. 
The hard aluminum, backed by a strong paper 
liner, makes an air-tight seal. There is no chance 
of the milk in the bottle being contaminated in 
any way, or its flavor being affected by foreign 
odors, particularly when kept in the refrigerator. 

CROWN CORK & SEAL COMPANY 
Dacro Division • Baltimore 3, Md. 
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PROTECT MILK QUALITY THREE WAYS 
SAVE MONEY, TIME AND LABOR 
WITH il'~ct«m DUBL-CHEM-FACED MILK FILTER DISCS 

''l~::f·~ 
h 

1-THE TOP SURFACE Filters 

2-THE CENTER AREA Filters 

3-THE BOTTOM SURFACE Filters 

Only DUBL-CHEM-FACED 
Filter Discs provide this "Tripl­
Filtring" action . . . fast and 
thorough ... at less cost ... 
fewer filters required ... de­
pendable protection of milk 
quality is assured three ways! 

NO OTHER FILTER DISCS CAN CLAIM TO FILTER MILK BETTER 
Milk filters generally depend solely on a single 
thickness of filtering cotton to catch sediment as 
milk passes through. In DUBL-CHEM-FACED 
"Tripl-Filtring" construction, however, two import· 
ant "extras" are provided, because in addition to 
the super-thick center area of specially carded cot­
ton, the toughened TOP and BOTTOM surfaces 
both act as filters, too! Highest quality, low in cost, 
easy to use, popular with top grade milk producers 
•.• worthy of your endorsement. 

Write for samples 

SCHWARTZ MANUFACTURING CO., Two Rivers, Wisconsin 
Manufacturers of Perfection, Slue Streak, Elgrade, and DUBL-CHEM-FACED Filter Di>Cs, 

Rolls, Bags and Tubes • .• Fray-Seal Cheese Bandages and Circles ••• and a complete 

line of cotton goods for the Dairy ·Industry. "" 

IV 
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Measures up in every way 
as the quaternary of choice 

In the Dairy Industry, more than any other 
industry, the importance of using only the 
best in sanitizing methods cannot be over­
emphasized. 

In Roccal, the original quaternay ammonium 
germicide, the dairy industry is offered a 
product that is laboratory controlled and 
tested. The uniform ouality of Roccal means 
uniformly good results in doing a proper 
sanitizing job. 

Roccal is a powerful germici!Je. In recom­
mended dilutions, it is non-poisonous, nq_n­
irritating to the skin, virtually odorless anCi 
tasteless. 

In the dairy, Roccal can be used for every 
sanitizing job. For tank trucks, weig-h tanks, 
pasteurizers, separators, bottle filling and 
capping machines, to keep walls and floors 
sanitary. 

Try Roccal for just one week and watch your 
bacteria counts go down ... down ... down! 
Write us for new booklet describing Roccal's 
uses in the dairy plant and on the 'producing 
farm. 

r----USFS IN DAIRY INDUSTRY.---. 
To Sanitize: 

• MILKING MACHINES • MILK CANS 
• TEAT CUPS • WEIGH TANKS 
• COOLING TANKS • PASTEURIZERS 
• TANK TRUCKS • SEPARATORS 

• BOnLE FILLING MACHINES •nd 
AS HAND •nd TEAT WASH 

Insist on 
·Genuine 

'--

SU BSIDA RY CF STERLING DRUG INC. 

111 r~comme11ded 
dilutio11s lrocc:al is: 

l!f POTENT 
m' NON-POISONOUS 
m' TASTELESS 
fi1 ODORLESS 

ri! STAINLESS 
rif NON-IRRITATING, 
M NON-CORROSIV·E 
6f STABLE 

SADITIZIDG 
AG·EDT 

... - .-

Offices in principal cities 
throughout the United States, 

1450 Broadway. New York 18. N. Y. 

Distributed in the Dairy Field by Cherry-Burrell Corp. and other leading dairy supply houses. 

FORTIFY ALL YOUR MILK WITH DELTAXIN® THE PUREST KNOWN FORM OF VITAMIN D 
2 
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SEALRIGHT 

SANITARY SERVICE 

Sealright 
COTTAGE CHEESE "NESTYLES" 

NEW COTTAGE CHEESE AD 

PROMOTION NOW AVAILABLE 

lnadditiontoCoHageCheese 
recipe booklets, the Sealright 
program provides colorful 
counter displays and other 
sales helps. Write today for 
samples and information, 
Sealright Merchandising De­
partment, Fulton, New York. 

The distinctive shape and 
appearance of the heavy.­
waxed "Nestyle" is a 
sure-fire coHage cheese 

sales accelerator. 

A package and a promotion for every·dairy need_ 
Oswego Falls Corp.-Sealright Co., Inc., Fulton, N.Y.; Kansas City, Kan.; Sealright Pacific, Ltd., las Angeles, Calif.; Canadian Seal right Co., ltd., Peterborough, Ont .. ~ 
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HYAMINE · 

O:Whal 
7 -letter Word 

DIISOBUTYL h means the sam 
b P enoxy eth e as 

en:zy/ ammonium h' .oxy ethyl climethy/ 
c 10ricle 

monohyclrote ? 

:HYHYA!tflNE 1622 
AMINE is fh 

ammo · e name of the 
n•um germicide quaternary 

Rohm & Haas C manufactured by 
le d. ompany It . 

a •ng form 1 • •s used b a u ators to y 
gents for th make sanitiz· 

other fields. e restaurant, dairy a~": 

You will find it to your advantage, we believe, to become 
better acquainted with this company and its sanitary 
products. As a step in this direction, why not permit us to 
add your name to our mailing list? You will receive 
regularly our technical publications on the sanitizing appli­
cations of our products, which are of interest to you. 

Just send us your name and address, indicating the nature 
of your work and whether you have any special problems 
on which we might be of immediate assistance. If you are 
not already receiving our bi-monthly magazine, The Rohm 
& Haas Reporter, it will be sent to you as well. 

FOR INDUsTRY 

• 
11 0 lrade 

Prmcipo/ for . · tnorlc Reg. U.s P 
etgn countries. . o/, Olf. and in IIOifAt £. 

11445 
COIWpAIV 

WASHINGTON SOUARE PHILA ~ 
R.P,.,sentat;, .,.. . . ' DELPHIA 5 P.• 

"' prtncipul fi . , ft. 
ur«'ll]ll f'OIIntrif>3 
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What Dairymen Say They Want to Know 

About PYREX brand QQ0®~0[1[3Qlf®~@[~J~9 Glass Pipe 
Q. What's the big advantage of 

PYREX brand pipe? 

A. It cuts cleaning costs by at least 50% . 

Q. How? 

A. PYREX pipe can be cleaned in place. 
It requires no costly take down and 
hand scrubbing. 

Q. What's the difference in clean­
ing time between PYREX pipe 
and ordinary take-down pipe? 

A. It takes about twice as long to clean 
100ft. of take down pipe, three times 
as long to clean 200 ft., four times 
as long to clean 1000 ft.-so, you can 
see that the m01·e PYREX pipe you use, 
the more you save in cleaning costs. 

Q. But, is PYREX pipe as sanitary? 

A. It's more sanitary. Users of PYREX 

pipe report that bacteria counts run 
consistently lower. Its ultra smooth 

surface assures thorough cle:;ning •. 
There are no pits or grooves to accu­
mulate milkstone. 

Q. Is transparency much of an ad­
vantage? 

A. Yes. First, you can visually check 
PYREX brand glass pipe for cleanli­
ness. Second, you can keep an eye Ofl 

the milk flow. Third, it dresses up 
the appearance of your plant. 

Q. But won't rapid temperature 
changes cause breakage? 

A. No. Users often run 34° milk imme­
diately after sterilizing with 190° 
water. 

Q. How about mechanical break­
age? 

A. You have three advantages here, too. 
First, PYREX brand pipe has excep­
tional resistance to mechanical sh~ck . 
Second, employees know that it's 

glass and treat it as such. Third, since 
PYREX pipe needs no take down to 
clean, you ·can suspend it near the 
ceiling. Thus, breakage is no problem. 

Q. Is PYREX pipe expensive? 

A. It compares very favorably with oth­
er sanitary piping materials. It's low 
in first cost, it is simple to install and 
cleaning in place reduces plant labor 
costs to a minimum. 

The reprint, "PERMANENT PIPELINES CuT 
CLEANING CosTs" by F. F. Fleischman, Jr. and 
R. F. Holland o£ the Dairy Industry Dept., 
Corne ll University, gives the results o£ actual 
studies on cleaning costs in several milk plants. 
Write to Corning Glass Works tor your copy. 

~- - - -----·-.... 

! BRAND "DOUBlE-TOUGH" 
f PYREX 
[ GLASS PIPE IS DISTRIBUT_ED 

( . COAST-TO-COAST BY 

.\ CREAMERY PACKAGE MFG. CO. 
AND N I) ~~CHERRY-BURREll CORPORATIO . 

~-----____..,.__...----p-

CORNING GLASS WORKS, CORNING, N.Y. 

~ ~ ~ ~ &&.:!.1 Visit the new Corning Glass Center (!) 
VIII 
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YOU GET ALL 

?>lew llulletln Juat Off the Pr"' 
All the facts you need on bulk farm 
cooling tanks-to select the unit 
that meets your require-
ments best. Ask 
your CP Salesman! 

CP' llulk farm Tanka Benefit Utero Either Way­
Where marketing conditions ore more favorable to 
conventional milk can pickup, the some high quality 
and sanitary advantages ore availab le to Producers 
and Processors through the use of CP Bulk Farm Co~­
lng Tanks-including the opportunity for every-other­
day pickup. 

Farm Cooling Tanks 
When you E:hoose or recommend bulk farm cooling tanks, 
remember that you and your patrons will be living with them for 
years. Measure their value in how well they' serve your 
needs and simplify your work. 

You'll want tanks that are as durable as skilled engineering and 
the best of materials can make them-with fine workmanship 
and parts designed to exceed all normal service requirements. 
You'll find all these in CP Progress Farm Cooling Tanks-
the result of generations of experience in making stainless steel 
tanks and refrigeration equipment. 

Yo11'll want cooling performance that brings milk down 
to proper holding temperature fast-and keeps it there unfailingly. 
You'll always find this safety that protects your product in CP Tanks. 

And, of co11rse, you'll want tanks that can be cleaned quickly 
and easily. That's the surest way to be certain that highest 
sanitation standards are observed. Again you'll find CP Tanks 1 

1 

away out ahead. Their polished stainless steel interiors- J 
smoothly roun<:led corners-and meticulous welding, 
make thorough cleaning minutes faster! 

For the most in what you want most-for the importa11t 
advantages at their best-choose wisely, choose CP Tanks. 
Call in your CP representative for all the facts. 

IDEAL FOR PROCESSING PLANT SERVICE, TOOl 

THE {3z,ea,HU:IUI 'Pa~e MFG. COMPANY 
General and Export Offices: 1243 W. Washington Blvd., Chicago 7, Illinois 

Atlanta • Boston • Buffalo • Chicago • Dallas • Denver • Houston • Kansas City, Mo. • los Angeles 
Minneapolis • Nashville • New York • Omoha • Philadelphia • Portland, Ore. • St. louis • Salt lake City 

San Francisco • Seattle • Toledo, Ohio • Waterloo, Ia. 

Creamery Package Mfg. Co. of Canaola, ltd. The Creamery Package Mfg. Compa•y, Ud. 
267 King St., Weal, Toronto 2, Ontario Mill Green Road, Mileham Junctho\ 

Surrey, England 
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Editorial Notes 

ENVIRONMENTAL HYGIENE: 

SOME CONSIDERATIONS AS TO ITS SCOPE 

Two food sanitarians were conversing: 

The first one: ''I've been impressed with the 
extraordinary growth in the field of environment­
al hygiene in general and that of food sanitation 
in particular. We began by cleaning up the water 
and milk supplies. Then we went after foods. 
Next we endeavored to insure clean premises, 
and sanitary restaurant service. Now comes de­
sign of equipment and plant, with· good house­
keeping. And so it goes. You fellows down in 
Washington have done a splendid job in this 
field. What underlying principles guide you? 
What has been your directing outlook?" 

The second one: "Well, I can't say that we have 
ever buckled down to think this through. We've 
been so busy getting things done that maybe we 
haven't put the thought on it that we should 
have." 

The first one again: "The public is undoubted­
ly benefitted by the removal of direct health haz­
ards such as polluted water supplies, impure milk, 
contaminated food. Dirt constitutes a physical 
menace. Where does good housekeeping come 
in? What are the effects of 'service with a smile', 
music, landscaped surroundings, attractive set­
tings?" 

The second one: "These things do something 
to the spirit." 

The public seems to like this emphasis-this 
"way of life." 

Why? 

The answer to this would seem to be signficant 
as pointing the way to the further development 
of this whole field. Specifically, where do we 
stand with regard to the discordant and raucous 
noises, the polluted atmospheres, the unsightly 

bill-boards, the trash-litter~d parks and streets, 
the oil-polluted beaches, the congested slums, 
community nuisances of all kinds? Do we have 
a basis for enforcing a remedy for these condi­
tions? 

We note the great expenditures on construct­
ing our public highways. We surely must have 
highways. They cost a lot of money. Are we war­
ranted in adding to the great initial expense the 
cost of beautifying them plus the continuing 
landscaping costs? The public approves. Why? 

Morever, we have public playgrounds. They 
are expensive; To this we add golf courses, bath­
ing beaches, sports fields. We provide out door 
music, music festivals and libraries. Why? 

Health, highways, fire prevention, education, 
entertainment: all are necessary. But man does 
not live by these alone. One difference between 
him and the beast of the field is the "spirit of 
man". Here, among other traits, resides the aesthe· 
tic sense. Charles Darwin wrote: 

"My mind seems to have become a kind of 
machine for grinding out general laws ... If 
I had to live my life again I would make it a 
rule to read some poetry and listen to some 
music at least once every week. The loss of 
these tastes is a loss of happiness, and may 
possibly be injurious to the intellect, and 
more probably to the moral character, by 
enfeebling the moral part of our nature." 

These fine aesthetic expressions are necessary 
for the development of intellect and morality. Aes­
thetic experience enriches life. It fosters harmony 
between mind and environment. It is creative­
it liberates the mind from the commonplace and 
gives it stimulus to grow. It fosters freedom of 
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Editorial Notes 

ENVIRONMENTAL HYGIENE: 

SOME CONSIDERATIONS AS TO ITS SCOPE 

Two food sanitarians were conversing: 

The first one: ''I've been impressed with the 
extraordinary growth in the field of environment­
al hygiene in general and that of food sanitation 
in particular. We began by cleaning up the water 
and milk supplies. Then we went after foods. 
Next we endeavored to insure clean premises, 
and sanitary restaurant service. Now comes de­
sign of equipment and plant, with· good house­
keeping. And so it goes .. You fellows down in 
Washington have done a splendid job in this 
field. What underlying principles guide you? 
What has been your directing outlook?" 

The second one: "Well, I can't say tha't we have 
ever buckled down to think this through. We've 
been so busy getting things done that maybe we 
haven't put the thought on it that we should 
have." 

The first one again: "The public is undoubted­
ly benefitted by the removal of direct health haz­
ards such as polluted water supplies, impure milk, 
contaminated food. Dirt constitutes a physical 
menace. Where does good housekeeping come 
in? What are the effects of 'service with a smile', 
music, landscaped surroundings, attractive set­
tings?" 

The second one: "These things do something 
to the spirit." 

The public seems to like this emphasis-this 
"way of life." 

Why? 

The answer to this would seem to be signficant 
as pointing the way to the further development 
of this whole field. Specifically, where do we 
stand with regard to the discordant and raucous 
noises, the polluted atmospheres, the unsightly 

bill-boards, the trash-littere~ parks and streets, 
the oil-polluted beaches, the congested slums, 
community nuisances of all kinds? Do we have 
a basis for enforcing a remedy for these condi­
tions? 

W.e note the great expenditures on construct­
ing our public highways. We surely must have 
highways. They cost a lot of money. Are we war­
ranted in adding to the great initial expense the 
cost of beautifying them plus the continuing 
landscaping costs? The public approves. Why? 

Morever, we have public playgrounds. They 
are expensive; To this we add golf courses, bath­
ing beaches, sports fields. We provide out door 
music, music festivals and libraries. Why? 

Health, highways, fire prevention, education, 
entertainment: all are necessary. But man does 
not live by these alone. One difference between 
him and the beast of the field is the "spirit of 
man". Here, among other traits, resides the aesthe· 
tic sense. Charles Darwin wrote: 

"My mind seems to have become a kind of 
machine for grinding out general laws ... If 
I had to live my life again I would make it a 
rule to read some poetry and listen to some 
music at least once every week The loss of 
these tastes is a loss of happiness, and may 
possibly be injurious to the intellect, and 
more probably to the moral character, by 
enfeebling the moral part of our nature." 

These fine aesthetic expressions are necessary 
for the development of intellect and morality. Aes­
thetic experience enriches life. It fosters harmony 
between mind and environment. It is creative­
it liberates the mind from the commonplace and 
gives it stimulus to grow. It fosters freedom of 
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the food, and other sources of con­
tamination. 

The value of the standard for 
swab tests of eating utensils lies 
not in the fact that the organisms 
prese;nt are, in any sense, represen­
tative of pathogenic bacteria and vi­
ruses, but their destruction by heat 
or chemical agents down to a pop­
ulation of 100 or less indicates that 
if pathogens were present they 
would have been destroyed. The 
standard is one of convenience and 
is not a direct measurement of pub­
lic health hazard. 

HEAT TREATMENT 

In mechanical dishwashing pro­
cedures, hot water is used both for 
washing and sanitizing; hence, the 
following discussion on sanitization 
will be limited to the effectivenes~ 
of hot water as a means of render­
ing utensils free of health hazard. 

In 1896, George Sternberg3 re­
ported in his book on bacteriology, 
a method of measuring the mini­
mum temperature for killing bac­
teria by heat. The minimum tem­
perature is called the thermal 
death point. This is the minimum 
temperature necessary to · kill bac­
teria in 10 minutes under a stand­
ard set of conditions. Sternberg 
demonstrated that all common 
pathogens were killed at tempera­
tures of 60°C ( 140°F) for 30 min­
utes, and irrespective of the num­
ber of tubercle bacilli that might 
be present, no health hazard will 
exist in the milk at the completion 
of the pasteurization period. 

Milk is also pasteurized at 161° 
F for 15 seconds. This method is 
equally as effective as the long-time 
pasteurization. Dahlberg4 demon­
strated that the tubercle bacilli are 
destroyed at 160°F in 5 seconds. 

These data are presented to show 
that the bacteriologist h;:ts known 
for the past five decades that the 
non-spore-forming pathogens that 
might occur on eating utensils are 
readily destroyed at a temperature 
of 160°F for 7-15 seconds. 

In spite of the fact that these 
temperatures and time have been 
accepted for pasteurization, public 
health officials have worried about 
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the effectiveness of heat in sanitiz­
ing dishes and silverware notably 
because of the difference in the 
means of application. As you all 
know, the requirement of immer­
sion for 2 minutes in 170°F. water 
is still commonly in force. 

Through a grant from the Na­
tional Sanitation Foundation, a 
study was made to detern1ine if 
bacteria die on dishes at the same 
temperatures that have been es­
tablished for destroying bacteria 
in milk and water. The results of 
these studies by Mallmann and as­
sociates are published.5 

Without eatering i~to the mi­
nutia of these s1udies, suffice it to 
state that a temperature of 170°F 
was recommended for a minimum 
period of 10 seconds and with a 
flow of water of 0.375 gallon per 
100 square inches of tray area ( 1.5 
gallons per 20-inches tray) for san­
itizing dishes in a dishwashing ma­
chine. These'. figures represent a 
safety factor of l0°F because a-ct­
ually 160°F would accomplish the 
results if the dishes were unsoiled. 

The tests were made with test 
organisms embedded in a soil film 
so that the results at l70°F really 
represent not a properly washed 
dish but a soiled dish. 

It will be remembered that the 
temperature is recorded at the dish 
surface. Because a marked fall in 
temperature results when water is 
sprayed into the air, the line tem­
perature should be 180°F. 

The time of 10 seconds is the 
minimum time because it takes at 
least 7 seconds for the heat to be 
transferred from the water to the 
bacteria and dish or silverware. Ac­
tual tests for shorter periods, even 
at temperatures above 170°F, were 
unsatisfactory as far as kill of test 
organisms was concerned. 

SANITIZING PROCEDURES 

The amount of water used is as 
important as the time and temper­
ature. Enough water must be pass­
ed over the surface of the dish to 
yield sufficient heat to the organ­
ism and the dish to attain kill. A 
dosage of 0.375 gallon per 100 

square inches of tray area is min­
imum. 

If a dishwashing machine is 'to 
effect proper sanitizatioh of dishe:s 
irrespective of the cleanliness ,. of 
the dishes, it is necessary that t{te 
water be at the proper temperatu~e, 
be applied for the proper time, and 
that. it be spread evenly over the 
dishes in the tray. If this is ac­
complished, there is no public 
health hazard on finished dishes ir­
respective of their appearance, such 
as, the amount of stain from coffee 
and tea or even minute food par­
ticles or waterstone. 

Do the present dishwashers ac­
complish sanitization of the dishes? 
The answer depends entirely upon 
the type of machine under discus­
sion. The single-tank, door-type 
machine can effect proper sanitiza­
tion if personnel is trained to main- · 
tain the rinse for 10 seconds and 
the machine is supplied with the 
proper amount of hot water. In our 
initial survey of these machines we 
found that it was necessary to 
maintain a flow pressure of 30 
pounds in order to supply 9 gallons 
of water per minute with some ma­
chines. Two machines gave exces­
sive flows at .30 pounds pressure. 
We understand that most of these 
manufacturers have redesigned 
their machines so that a flow of 9 
gallons can be attained at 20 
pounds pressure. 

The main consideration, however, 
is that all these single-tank, door­
type machines can do a satisfac­
tory job in sanitization if they are 
properly operated. 

The single-tank, push-through 
machines never were satisfactc;>ry 
because it was practically impqs­
sible to operate them in a mander 
wherein sanitization could be ef­
fected. The manufacturers have 
discontinued this type of machine. 

The single-tank, conveyor-type 
machine with a curtain rinse is 
physically incapable of ' attaining 
sanitization because the interval of 
contact in the curtain rinse is too 
short. If the wash operation is done 
at a minimum temperature of 160° 
F, which is lethal in the presence 
of the proper amount of detergent; 
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dishes are properly sanitized irre­
spective of the temperature of the 
curtain rinse. Under this type of 
operation, the curtain rinse func­
tions primarily as a flush for re­
moving the wash water and deter­
gent. As measured by public health 
hazard, these machines do a satis­
factory job under the stipulated op­
eration. Unfortunately, few of them 
a·re operated at a temperature of · 
160°F in the wash water. 

The double-tank machines that 
have been checked do a satisfac­
tory job of sanitization provided 
the power rinse and the final cur­
tain rinse are operated at temper­
atures of 170°F at the dish sur­
face. These machines, as presently 
designed, offer no health hazard as 
far as the final treatment of the 
dish is concerned. 

The basket-type and conveyor­
belt-type machines are both satis­
factory just as long as 180°F wa­
ter is supplied in the power and 
curtain rinses and a temperature of 
l70°F is attained at the dish sur­
face. 

In concluding the comments on 
the sanitizing action of dishwash­
ing machines, it can be stated that 
there is no danger of turning out 
dishes carrying disease-producing 
bacteria or viruses in present-day 
dishwashing machines provided 
they are properly operated. 

So much for the public hazards 
of machine-washed dishes; the 
second phase of this discussion has 
to do with the washing of dishes so 
that a dish is made clean as measur­
ed by sight and touch. A report on 
this phase of our studies appeared 
in both National Research Bull. 
Nos. 16 and 26• 

MEASUREMENT OF WASHING 
EFFICIENCY 

To clarify our discussion, it will 
be well to present our methods of 
measuring washing efficiency very 
briefly. 

There are two ways of measuring 
washing efficiency, namely, field 
testing by actually washing dishes 
and observing the degree of clean-
liness attained and testing with a 
standard soil either under labora-
tory or field conditions. 

The first method ot testing, that 
of field testing, is highly ~nreliable 
because there is little, if any, 
chance to control the variables of 
How, temperature, detergent con­
centration, type of water and de­
gree and kind of soil on the dishes. 
This method has been the ·one used 
by manufacturers for many years 
- a trial and error procedure, that 
has actually slowed improvements 
in design because the so-called ac­
ceptable results frequently, in fact, 
generally, obtained were very mis­
leading and erroneous. 

The second method, by labora­
tory testing, was one chosen by us 
for checking the actio~~ the var­
ious machines. 

In order to measure soil removal, 
·a soil was prepared that was made 
up of various food products which 
included proteins, carbohydrates, 
and fats. Included was an indica­
tor, India ink, , to make .possible the 
recording of the soil by photog­
raphy and light meters. The s~il 
was made of food ingredients, sup­
posedly, to simulate foods found 
on dishes. The principal point, how­
ever, was that a standard soil, a 
reproducible soil, was difficult to 
remov~. The soil was designed so 
it would not be removed entirely 
and the amounts removed could be 
measured easily. Irrespective of the 
type of soil or the amount removed, 
the soil would serve as a means of 
measuring the comparative efficien­
cies of various machines and to 
make possible a study of the vari­
ous variables that enter into the de­
sign and operation of a dishwashing 
machines. 

OPERATION STUDIES 

In the work reported, interest 
was not in the comparative effie 
ciencies of the various machines 
tested because we were interested 
in learning the basic pBnciples of 
design and operation. However, in 
obtaining this information, data on 
comparative efficiencies of the ma­
chines were obtained. These data 
will be discussed later. First we 
were interested in data on the fac­
tors responsible for proper cleaning 
action. 

The factors concerned in soil re­
moval in present spray-type ma­
chines are: 

1. Amount of water 
2. Time of contact 
3. Force of application of water 
4. Wetting of the soil , 
5. Presence of detergents to speed 

wetting of soil, to aid in removal 
and suspending t~e soil in the wash 
water 

6. Temperature of the wash wa­
ter 

In the early phases of our stud­
ies we were particularly interested 
in the first three factors : ( 1 ) 
amount of water, ( 2) time of ex­
posure, and ( 3) velocity of water. 

If water is moved -over a surface 
for an extended period of tin1e, 
eventually the most stubborn soil 
can be removed so that time and 
volume of water enter into varying 
relationship. These two factors 
alone could account for cleaning, 
but the time of exposure of con­
tact and the volume of water would 
be excessive. If the water can be 
impinged against the soil, then a 

TABLE 1. EFFECT oF WAsH TEMPERATURES oN SoiL REMovAL 

140° F 155• F 

Type of Percent Percent 
Soil Deter. No. of Clean Deter. No. of Clean 

Cone. Dishes Dishes Cone. Dishes Dishes 

Chili 0.28 260 98.7 0.24 240 99.2 

Meat Pie 0.24 263 100.0 0.24 246 100.0 

Chop Suey 0.24 250 98.8 0.24 252 100.0 

Spaghetti 0.26 277 99.6 0.26 285 99.3 
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cutting action would occur that 
would speed the action. In the 
spray-type machine all three fac­
tors, time, volume and velocity are 
involved. · 

Theoretically, if the water can 
strike all surfaces of dishware with 
the same velocity and the velocity 
is set at the ·maximum allowable, 
then all three factors would be 
6onstant or _ _if one factor were eith­
er increased or decreased, then if 
the other two factors were adjusted 
accordingly the end-result would 
always be the same.· 

In the studies made on commer­
cial machines, however, the design 
was different sothat numerous var­
iables were encountered, and it was 
impossible to evaluate any of three 
factors without experiencing inter­
ference for the other variables. 
. For example, the shape, place­
ment, number and the orifice size 
of the jets varied from machine to 
machine. 

The higher the velocity of the 
stream of water the more rapid the 
soil removal. In dishwashing oper­
ation the velocity must not be such 
that dishes are tossed about in the 
machine. A small stream of water 
can carry a greate:t; velocity than a 
large stream. For example, the low­
er arm of a · Hobart single-tank, 
door-type machine carries a veloc­
ity of 3 feet but the slot is large. 
If a pressure of 3 pounds were 
maintained at the slot opening, the 
dishes would be pushed from the 
trays. On the other hand, in ma­
chines with narrow slots, a pres­
sure of 3 pounds at the slot opening 
and a velocity of 7 feet is permis­
sible because of the smaller 
streams of water. Theoretically both 
types of machine could do 'an ac­
ceptable job of washing as far as 
these two factors are concerned. 

In a recent publication7, we have 
been using pressures of 100 pounds 
at the jet orifice. The most stubborn 
soils are removed nearly instantly, 
irrespective of whether they have 
been moi~tened previously. Such 
pressures could not be used in 
dishwashing practice, however, 
one of the greatest limitations to 
present machines is the fact that 

they are designed so that effective 
velocities cannot be used. 

If the machines were redesigned 
so that high-velocity jets could be 
used, the washing operation time 
could be reduced and more effec­
tive washing could be done. 

The amount of water used in 
washing is dependent upon the 
placement of the water on the dish 
surface and the velocity at which 
it is applied. The mere throwing 
of ,large volumes of water over 
dishes by cascading or showering 
is of little value as far as actual 
cleanin._g is concerned. 

Recently a...,. new machine has 
been brought to~ur attention that 
uses approximat~ly a flow of 50 
gallons per minute, but has a high 
velocity - 14 feet. Reports indicate 
good cleaning. We have not tested 
the machine but if the placement 
of water is properly done, we can 
see no reason why it should not do 
a job equal to much higher flow 
machines now on the market. 

OTHER FACTORS 

The other factors involved in the 
cleaning process, wetting action, 
temperature and presence of deter­
gents, all play a part. but are not 
particularly involved as far as ma­
chine design is concerned. They are· 
essential factors in any cleaning 
process and without them currently 
designed machines do not operate 
very successfully. 

The need of a wet soil on dishes 
prior to washing is a very valid 
criticism of the current dishwash­
ing machines. In one of our studies, 
egg dishes were washed in a two­
tank machine without previous 

soaking of the dishes prior to wash­
ing. Only 44 percent came through 
free of soil. When macaroni and 
cheese were served, onlyf65 perce'n:t 
were free of soil. This lack of pa­
pacity to clean forces operators: ·~o 
have soaking tanks or pre-wash$-s 
in order to wet the soil sufficiently 
for quick removal in the machine. 

Tea and coffee staining in cups 
perhaps can be charged in part, at 
least, to insufficient jet velocity 
properly placed. The amount of 
water used is definitely not in­
volved. 

The improvement in washing ef­
ficiency is demonstrated in table 1. 
In this case the dishes passed 
through a Salvajar rinse and then 
through a power pre-wash and fi­
nally through the wash-and-rinse 
system of the machine. The ma­
chine was exactly the same as the 
one previously discussed but had 
the additional pre-wash tank. It is 
interesting to note that the percent­
age of clean dishes approached 
100, but rejects were still obtained. 
Incidentally, coffee and tea stains 
still occurred, forcing a hand-wash­
ing operation for the rejected dish­
es. 

Recently in a visit to a large. col­
lege cafeteria the senior author was 
impressed by the fact that a large 
tank supplied with detergent was 
located ahead of a two-tank dish­
washing machine. Each dish was 
hand scraped and then washed by 
brushing in this tank. The cleaned 
dishes were then racked and put 
through the machine. Although the 
wash tank contained detergent the 
machine was really operating as a 
sanitizing bath. 

TABLE 2. SoiL REMOVAL, JET PREssuREs AND FLows oF 
SINGLE TANK DooR TYPE MACinNES UsiNG A 30-SEc WAsH 

Percent Jet Pressure Flow 
Machine Soil Removal (Feet of Water) G.P.M. 

A 93.1 4.0 182.0 

B 98.3 3.7 100.0 

c 86.3 1.9 132.6 

D 96.6 4.5 129.0 

E 85.5 5.1 99.0 
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Why did they have a wash tank 

and hand washing ahead 9f the 
dishwashing machine? The answer 
is simple. The machine was not de­
signed to wash dishes and silver­
ware adequately, so hand washing 
was resorted to in order that clean 
dishes could be obtained at the end 
of the sanitizing procedure. 

MACHINE DESIGN 

In our two publications on me­
chanical dishwashing, no mention 
was made of the comparative value 
of the machines in effecting good · 
washing. This was intentional even 
though the data presented showed 
some comparative values: As pre­
viously stated, we were interested 
in obtaining data on the basic prin­
ciples involved in the cleaning and 
sanitizing action. 

At this time when we are ser­
iously attempting an evaluation of 
dishwashing design and operation 
we should very carefully evaluate 
machines. We have no desire at 
this time to divulge names of ma­
chines because we do not want to 
go on record as approving any par­
ticular machine or design of ma­
chine nor do we desire to issue any 
statements that would hurt any 
manufacturer. 

We are not interested in the 
construction of the machine itself, 
the types of motors, · the ease of 
cleaning, and the cost. We are in­
terested primarily in the end result, 
namely, the value of the machine 
when properly operated to remove 
soil from dishes. We shall go one 
step further in that we shall limit 
the cleaning action to one type of 
utensil, the plate. In these discus­
sions we shall also eliminate all 
variables as much as possible. For 
example, · we shall use a constant 
temperature, a dry soil, and no de­
tergent. The only detergency pos­
sible is that of the water. In each 
instance, clean water will be used 
so that soil build-up in the wash 
water will not be involved. Other 
than design factors, the three fac­
tors involved are: ( 1) volume of 
water, (2) velocity of water, and 
( 3) time. In most cases time was 
constant, so only two factors were 

sometimes involved - volume and 
velocity. 

First, the single-tank door-type 
·machine will be considered. The re­
sults of comparative tests are pre­
sented in table 2. The machines 
were supplied on loan by the five 
leading manufacturers for test pur­
poses. 

You will note that the soil re­
rp.oval varied from 98.3 to 85.5 per­
cent. Please remember in examin­
ing these data that the soil was de­
signed so that it would not be re­
moved in its entirety in a SO-second 
wash in the most efficient machine 
under . test; -however, this· soil is 
more easily removed tlian is dried 
egg or cereal soil. Incidentally, the 
soil used in our studies was stand­
ardized with these machines. Our 
data show a· variation of 12.8 per­
cent, which is significant. 

Why did these machines vary? 
Was it due to low jet velocities, 
too little water, design of the jets 
or the placement· of the wash wa-
ter? · 

Machine B did not have a high 
jet velocity nor a ·high~water vol­
ume, still it effected the best soil 
removal. Machine E, with a jet ve­
locity of 5.1 feet gave the poorest 
results, although the water How was 
equal to that of machine B that 
had the best so~l removal. Machine 
A, with a water How of 182 and a 
jet velocity of 4 feet, was less ef­
ficient than machine B with a How 
of 100 gallons and a jet velocity of 
3.7. 

The variations in washing action 
are due to design. These data show 
that no specifications as to jet ve­
locities and minimum How rates 

are in· any sense a measurement of 
dishwashing efficiency. 

Incidentally, because these ma­
chines are manually operated, it is1. 

possible to obtain good results with 
all of them by washing for longer 
periods of time. In home dishwash­
ing machines, where splash washing 
is involved, good results are always 
obtained provided the dishes are 
properly spaced and located be­
cause the wash 'period is, at least, 
5 minutes or more in duration. 

The results on the single-tank, 
conveyor-type, curtain rinse ma­
chines are presented in table 3. 
Here the variation in washing ef­
ficiency is from 0 to 91.2 percent. 
It will be noted that the wash per­
iod now is only 12 seconds as con­
trasted to 30 seconds in the pre­
viously discussed machines. In the 
time interval involved most of the 
period is taken in wetting the soil 
so even though a large volume of 
water passes over the dishes and 
a moving target is presented little 

·soil removal results. It is apparent 
that machine E with low How and 
less jet velocity cannot wash prop­
erly. Suppose the jets were rede­
signed without increasing the How 
rate, could this machine wash 
equally as well as· the competitive 
models? 

In examining these data you may 
wonder how this machine can com­
pete with Machine A when the 
price differential isn't very great. 
These machines are in current use, 
and not too much criticism results 
from the users because, first, most 
restaurant dishes carry very little 
soil and most of it is easily remov­
ed and, second, the operator soon 

TABLE 3. SoiL REMOVAL, JET PREssUREs AND 

FLOWS OF SINGLE TANK CONVEYOR TYPE MACHINES. 12 SEC ·WASH 

Percent Jet Pressures Flow 
Machine Soil Removal (Feet of Water) G.P.M. 

A 91.2 7.1 216.0 

B 55.6 4.1 178.5 

c;: 42.6 7.3 137.9 

D 62.0 2.5 218.4 

E 0 3.2 62.3 
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learns that he must pre-soak or 
brush heavily soiled dishes before 
washing in the ·. machine. Under 
these. conditions the machines pass, 
but the cost of operation is high 
because of the amount of labor in­
volved in the operation. 

In table 4 are prese~ted the data 
for two tank machines. These are 
unpublished data. Both the per~ 
centage of soil removal for the wash 
and the wash-rinse period are pre­
sented because in this type.of ma­
chine the wash cycle is generally of 
8 seconds duration So the test soil is 
hardly wetted and little is removed. 
Most of the test soil is removed in 
the rinse tank. Actually, in two­
tank machines both the wash and 
rinse tanks serve as wash compart­
ments because with present jet ve­
locities and :How rates the 8 - sec­
ond interval is too short for good 
wash action. These data, like those 
previously presented, show that the 
jet velocities and the :How rates are 
not, either separately or collective­
ly, measure!Dents of washing effi-
ciency. · . 

These 3ata (tables 2, 3, and 4) 
show that the current dishwashing 
machines can be improved to a 
considerable extent in wash effi­
ciency. Without the aid of pre­
washers and soakers coupled with 
a large amount of labor, the end 
result would be unsatisfactory. 

SUMMARY 

These studies have demonstrated 
both the good and bad features of 
dishwashing machine design and 
their relationship to efficiency of 
operation. Our observations and re­
search data have proved that a 
specification of design as it per­
tains to rates of water :How and 
time of exposure is in no sense a 
measurement of efficiency in re­
moving soil from dishes and silver­
ware. The efficiency of a. machine 
in soil removal and sanitizing ac­
tion can only be measured by per-· 
formance. If a machine washes and 
sanitizes dishes and silverware so 
that the utensils are clean to sight 
and touch and free of health haz­
ard, the end result has been attain­
ed. 

Performance can, of course, be 
measured roughly by actual opera-
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tion. If a machine can deliver clean 
sanitized dishes routinely, the ma­
chine certainly is doing an accept~ 
able job. This method is, of course, 
time consuming and unreliable be­
cause the soil is highly inconstant 
in restaurant operation. 

For laboratory testing and: Held 
testing where a laboratory can pre­
pare test plates, the standard soil 
used in our studies does a very sat­
isfactory job. The accuracy of the 
test is well within the range of prac­
tical use. Our soil preparation and 
the method of preparing test plates 
are not difficult but do not Ht into 
the routine program of an environ­
mental health grou~ .,. 

We seriously· questi~n the need 
of such tests by the local sanitar­
ian. An inspection of the dishes, a 
check of hot water supply, tempera­
ture of rinse and a mechanical ex­
amination of the rturchine probably 
is ample. There are so many other 
jobs, in producing safe food, that 
need inspection it seems that'an at­
tempt on the part of the local sani­
tarian to evaluate machine design is 
perhaps unwarranted knowing that 
if the dishes are properly sanitized 
there is no health problem involved. 

The machine design· checking 
must be done in the laboratory, 
and preferably in the experimental 
laboratory of . the . mm;mfacturer 
aided by inforination from research 
laboratories. A performance test 
such as that presented by us in 
National Sanitation Foundation 
Bull. No.1 can be used successfully 
by the manufacturer and the re­
search or testing laboratory. We 
have· new soils that are easier to pre­
pare .. We are engaged in research 

to design a very simple test soil 
that could be applied by the Held­
man for checking machine main­
tenance in operation. This soil will 
be supplied in either stick form or 
in a paste pot with brush. 

CONCLUSION 

Present dishwashing machines 
are so designed that when prop­
erly operated, all utensils passing 
through the machine are sanitized. 

A very marked variation in wash­
ing efficiency of present dishwash­
ing machines exists. These varia~ 
tions are due to· design. 

Flow rates of water 'jet velocities 
and time of exposure are not meas­
surements of efficiency per se but 
are responsib~ for washing effici­
ency when machines are properly 
designed. 

The only reliable measurement of 
dishwashing efficiency is a perfor­
mance test. 

A reliable performance test suit­
·able for laboratory use, or Held use 
where properly equipped labora­
tories are available, exists. This 
test has made possible the studies 
reported in this work. 

A quick Held test for checking 
proper maintenance in the Held is 
needed. 
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TABLE 4. SoiL REMOVAL, }ET PREssUREs 
AND FLows oF Two TANK CoNVEYOR TYPE MAcmNES 

Percent Soil Removal Jet Press Flow 
Machine 

Wash Wash-Rinse (Ft. of Water) G. P.M. 

A 13.4 43.9 2.2 124.9 

B 9.4 36.6 6.6 116.7 

c 9.4 36.6 5.1 126.2 

D 75.4 3.5 125.0 

E 61.8 97.5 6.7 215.0 

l .. 
~ 
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THE EFFICIENCY OF HOLDING TUBES USED IN 

HIGH-TEMPERATURE SHORT-TIME PASTEURIZERS 
W. K. JoRDAN, R. F. HoLLAND, AND J. C. WmTE 

Department of Dairy Industry 
Comell University 
Ithaca, New York 

The efficiency of a holding lube de­
pends on the size of pipe used and the 
veloCity of flow through the tube. Tests 
conducted on glass and metal pipe in 
sizes from one to four inches in diam­
eter showed that. for a given capac­
ity. highest efficiency can be obtained 
by constructing the holding tube of the 
smallest practical size of pipe. There 
was no difference between the efficien­
cies of comparable glass and metal 
holding tubes, 

lNTRODUCriON 

T HE EFFICIENCY of a holding tu?e 
is usually defined as the ratio, 

expressed as a fraction or as a per­
centage, of the average velocity of 
How in the tube to the velocity of 
the fastest measured particle. The 
average velocity is calculated from 
the rate of How and the cross-sec­
tional area of the tube; the velocity 
of the fastest measured particle is 
calculated from the length of the 
holding tube; and the holding time 
determined with a sensitive salt or 
dye test. 

The higher the efficiency, the 
more nearly alike are the average 
velocity and the velocity of the 
fastest measured particle. Since 
much of the milk going through 
the tube travels at, or near, the av­
erage velocity, the amount of over­
holding diminishes as the efficiency 
increases. A holding tube with high 
efficiency is, therefore, desirable. 

It has been known, in general, 
that high velocities result in high 
efficiency, and it has been suspect­
ed that holding tubes of large di­
ameter tend to have relatively low 
efficiencies for the conditions un­
der which they are used in short­
time pasteurizers. No specific data, 
however, have been published on 
this problem. In this study, data 
on the efficiency of holding tubes 
have been collected for the How of 
water in holding tubes of l-inch, 

1~-inch, 2~-inch, and 4-inch sani­
tary metal pipe and of l-inch, 2-
inch, and 3-inch Pyrex brand glass 
pipe. The tubes were of selected 
lengths from 3 to 75 feet. 

EXPERIMENTAL 

Figure 1 is a sketch of the appa­
ratus used for the tests. Th~ set-up 
included a reservoir tan\ wi\h hot 
and cold water inlets. Valv)s in the 
water lines were adjusted ·:to give 
the desired How of water at about 
140°F. Water from the reservoir 
flowed to a constant-level tank pro­
viding a static head of about 9 in­
ches of water at the inlet side of 
the pump. Depending on the ca­
pacity desired, a.model 10, 25, or 
100 Waukesha variable-speed, pos­
itive, sanitary milk pump was used. 

The water was pumped through 
a multi-pass milk preheater heated 
by hot water, which in tum was 
heated by direct steam injection. 
The heating water was recirculated 
by a small centrifugal pump. The 
controls on the preheater were set 
to deliver heated water at 160°F. 

After leaving the preheater the 
water passed through a three-way 
valve. This valve was used to ob­
tain How rates lower than those ob­
tainable with the smallest pump 
(model 10) set at its lowest speed. 
When low How rates were desired, 
this valve was set to discharge part 
of the water to waste and send the 
remainder through the holding 
tube. Constant flow rates as low as 
a few hundred pounds per hour 
could be obtained with thi'i ar­
rangement. 

The water then passed through 
the selected holding tube which 
was mounted with a uniform slope 
of ~4" per foot. This slope was chos­
en as representative of those used 
in short-time pasteurizers. The wa­
ter from the tube was discharged 
either to waste or to a tared re­
ceiver. 
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Dr. W. K. Jordan is an Assistant 
Professor of Dairy Industry at Cor­
nell University. He did hfs under­
graduate and graduate work at Cor­
nell and received his Ph.D. degree in 
1950. During World. War II he served 
in the United States Army' for three 
years. At present he is conducting 
further research on problems concern­
ed with short-time high-temperature 
pasteurization. 

Holding tubes of 10 feet or less 
consisted of a single straight run; 
tubes longer than 10 feet had re­
turn bends between the appropriate 
number of straight runs of about 
10 feet each. The tubes were mount­
ed so that the return bends as well 
as the straight runs, had a uniform 
upward slope of ~4" per foot toward 
the outlet end. The length of each 
tube was measured from a tee at 
the inlet end to a tee at the out­
let end. Electrodes used for the salt 
test were mounted in each of these 
tees. 

The electrodes used at either end 
of the tube were identical. They 
were of the type described and il­
lustrated in the SA standard salt 
test.1 Leads from each of the elec­
trodes were connected to an auto­
matic Solu-Bridge Flow Timer. 
This timer was checked and found 
to respond consistently to about 5 

----r."SA Standard Method for Determin­
ing the Holding Time of High-Tempera­
ture, Short-Time Pasteurizers by Means 
of the Salt Conductivity Test. ]. Milk & 
Food Technol. 13, 261, ( 1950). 
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ppm of sodium chloride added to 
tap water at 160°F. 

An injection of 50 cubic centi­
meters of saturated salt solution 
was used for all holding-time tests 
except for small flow rates of a few 
hundred pounds per hour. In this 
case injections of 25 cubic centi­
meters were used. 

In making a holding time test, 
the flow rate was adjusted to give 
approximately a 15-second holding 
time and the system was operated 
until equilibrium conditions were 
established. The salt solution was 
injected through the electrode at the 
inlet to the holder· and, when 
the salt charge reached _the elec­
trode at the outlet end, the hold­
ing time indicated by the timer was 
recorded. The temperature of the 
water at the outlet end of the tube 
was recorded and the discharge was 
collected for a timed period and 
weighed. This procedure was re­
peated about five times with each 
holding tube. 

The length of the holding tube 
was then . increased and the runs 
repeated. The same procedure was 
followed for the tubes of metal and 
of glass pipe in each of the avail­
able diameters. No air was added 
to the water in· any of these tests 
and, as could be seen with the tests 
on glass pipes, negligible amounts 
of air were liberated from the wa­
ter used in the tests. 

The holding-tube efficiency was 
calculated for each run by the fol­
lowing formulae: 

- w 
v= --

pAt 
where 

and 

v = average velocity, ft./sec. 
w=wt. of water collected, lb. 
p=density of water at meas-

ured temperature, lb./ft.3 

A = cross-sectional area of 
pipe, ft.2 

t = time for collecting water, 
sec. 

HT 
H. T. 

v .. --L-

where 
vH.T. velocity of fastest 

measured particle, ft./ sec. 
H.T. = measured holding 

time, sec. 

and 
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L = length of holding tube 
between electrodes, ft. 

Holding-tube v 
efficiency = vH.T. 

Reynolds number was calculated 
for the flow conditions in each mn 
from the formula: 

where 

Re = Dvp 
p. 

Re = Reynolds number 
D = internal diameter of 

pipe, ft. 
v = average velocity, ft./sec. 
p -:--- density of water at meas­

ured temp~.(ature, lb./ft.3 

p. = viscosity \of water at 
measured temperature, 
lb/ft. sec. (viscosity in cent­
ipois._es x 0.000672 = viscos­
ity in lb./ft. sec.) 

The graphs in figure 2 show the 
variation in holding-tube efficiency 
with Reynolds number in holding 
tubes of sanitary metal pipe. The 
graphs in figure 3 are for holding 
tubes of Pyrex brand glass pipe. 
The holding-tube efficiencies are 
plotted against Reynolds number 
since this parameter includes the 
diameter of the pipe and the aver­
age velocity of flow in the pipe as 
well as the density and viscosity of 
the liquid in question. In addition, 
the holding-tube efficiency for milk 
and for water is theoretically the 
same at the same Reynolds num­
ber in a given size of pipe. Thus, 
by using the appropriate values of 
p and p. for milk, the data can be 
applied to the flow of milk. 

For water at 160°F the conver­
sicin factors .which can be used 
to convert Reynolds number to the 

more -familiar units of average ve­
locity and pounds per hour, are 
shown in table 1. 

The graphs in figures 2 an~ 3 in­
dicate that holding-tube efficiency 
increases with Reynolds num- :·, 
her rapidly at first, then more slow- t 
ly, and becomes nearly constant at 1 
high Reynolds numbers. At each 
Reynolds' number the .efficiency de~ 
creases as the size (internal diam­
eter) of the pipe increases. This is 
true for the various sizes of metal 
pipe and for the various sizes of 
glass pipe. The relationship also 
holds when: metal and glass pipe 
are compared on a basis of inter-
nal diameter. The comparison can-
not be made on the basis of nomi-
nal size s1nce, with glass pipe, the 
nominal size refers to internal diam­
eter, whereas the nominal size 
of metal pipe refers 'to its external 
diameter. 

In comparing the efficiency of 
glass and metal holding tubes, the 
differences in the nature of the 
surfaces of these two types of pipe 
has no apparent effect. Nor does 
any apparent difference result 
from the sharp 90-degree elbows 
used in glass pipe as compared to 
the 90-degree sweep elbows used 
in metal pipe. 

The data indicate that, for a giv­
en flow rate, highest efficiency can 
be obtained by using the smallest 
practical size of pipe. This means 
that relatively long tubes of small 
diameter and, hence, high veloci­
ties. are most desirable. 

The efficiency of a box-type hold­
ing tube was also measured. This 
tube consisted of seven· 34 !14-inch 
lengths of 2-inch metal pipe mount­
ed one above the other. The slope 

TABLE 1. CoNVERSION FAcToRs 

Nominal size of pipe 

Sanitary metal 
l-inch 
Bf-inch 
2}f-inch 
4-inch 

Pyrex brand glass 
l-inch 
2-inch 
3-inch 

To convert Re no. 
· to average velocity 
in ft sec, divide by: 

17,068 
26,517 
44,827 
72,518 

18,914 
37,836 
56,743 

To convert Re no. to 
flow in lb hr, 

divide by: 

17.50 
11.26 
6.66 
4.12 

15.79 
7.90 
5.26 

f1· 1,: 



of the straight pipe portions of this 
tube was 0.15 inch per foot. The 
return bends between the straight 
lengths were in the form of ma­
chined recesses in the heads that 
fit over the tube ends. 

Because of the design of this 
holding tube it was not possible to 
measure its total length. The length 
of 2-inch metal pipe equivalent to 
this tube was calculated from the 

. value of the c~pacity of the tube 
supplied by its 'manufacturer. This 
length, 24.44 feet, was used in cal­
culating holding -tube efficiency. ·A 
holding time of 15 seconds was ob­
tained with this tube at How rates 
of about 5,700 pounds per hour. 
This corresponds to an average ve­
locity of 1.37 feet per second. The 
holding-tube efficiency for these 
conditions was found to be 84.4 
percent. This is close to the value 
which _might be predicted for a 2-
inch metal holding tube of ordi­
nary design. 

THE EFFECT OF Am ON 

HoLDING TIME 

The effe'cts of air on the nature 
of the How of water in the experi­
. mental short-time pasteurizer were 
also studied. Although this infor­
mation is not directly applicable 
to milk because foam Jn milk and 
air bubbles in water probably do 
not act the same, it is felt that these 
data will be useful in explaining 
some of the phenomena observed 
in checking the ·holding time in 
short-time pasteurization with the 
salt conductivity method. 

Any air present in the system 
comes either from leaks in the 
joints in lines under partial vacuum 
or from dissolved air liberated when 
the water is heated. This air affects 
the measured holding time in two 
ways. 

At the pump inlet it displaces 
water and causes a decrease in the 
rate at which the pump delivers 
water. The magnitude of this de­
crease in capacity increases ~s the 
amount of air leaking into the sys­
tem increases. Also, the greater the 
vacuum at the pump inlet,· the 
greater is the effect of a,_ given 

· amount of air entering the pum,p in­
let. This is to be expected since, at 

H T s T PASTEUBIZATION 

lower absolute. pressures, the vol­
ume of the air is greater· and it 
displaces more water. 

In the holding tube the air con­
tinues to displace water. This caus­
es the actual veloCity of the water 
moving through the tube to be 
greater than it would be for the 
same How rate with no air present. 

The effect that air has on the 
measured holding time is the net 
result of these two effects. It was 
found that as increasing amounts 
of air were metered into the suction 
line of the system to simulate air 
leaks, the holding time was nearly 
constant at first and then always in­
creased. This indicates that' the de­
crease in pump capacity ai':a given 
air rate more than offsets 'the in­
crease in actual water velocities in 
the holding tube. 

The following data shown in 
table 2, were obtained by metering 
into the suction side of a model 25 
Waukesha puinp. The holding tube 
was 29 feet long, of 2-inch glass 
pipe, and had a uniform stope of 
1 inch per foot. The va~uum at the 
pump inlet was 1.4 inches of mer­
cury and water entered the pump 
at N0°F, 

There was no restriction at the 
discharge end of the holding tube, 
and the pressure in the holding tube 
was-, therefore, somewhat lower 
than the pressure which would or­
dinarily exist in the holding tube of 

. a commercial pasteurizer. Hence, 
the air in the holding tube of the 
experimental setup probably had a 
greater volume and displaced more 
water than would the same amount 
of air in the holding tube of a com-
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-mercial pasteurizer. The increases 
in holding time found for the same 

· air rates in a comparable commer­
cial pasteurizer would, therefore, bet 
greater than those indicated here._ · 

Similar experiments were per­
formed with the same holding. tube 
mounted with slopes of * and~ inch 
per foot. In each case the results 
were nearly identical, indicating 
that the movement of air and water 
through the holding tube is not in­
fluenced by the slope of the tube 
if it is between }~ inch ai:J.d 1 inch 
per foot. 

SuMMARY 

Holding-tube efficiencies increase 
with Reynolds number rapidly at 
first, then more slowly, and become 
nearly constant at high Reynolds 
numbers. At any Reynolds number 
the holding-tube efficiency, decreas­
es as the internal diameter of the 
pipe increases. 

For a given How rate, highest 
efficiency can be obtaine~ by con­
structing the holding tube of the 

. smallest practical size of pipe. 
· The efficiencies of glass holding 
tubes and metal holding tubes are 
comparable. Neither the differences 
in their surfaces nor the differences 
in the types of elbows used had 
any apparent effec_t on the holding­
tube efficiency. 

The net result of air leaks in a 
pasteurizer operated on water is 
to cause an increase in holding time. 

The slope of the holding tube, 
when between * inch and 1 inch 
per foot, has little effect on the 
rate of change in holding time with 
the amount of air leaking into the 
pump. 

TABLE 2. EFFECT OF Am ON PUMP DIScHARGE AND HoLDING TIME 

Air rate, 
cu ftlhr at 

160°F and 1 atm. 

0.0 
3.6 
4.6 
5.9 
7.4 
9.2 

12.5 
15.3 
20.1 

. Pump discharge 
lb H20 per hr at 160°F 

7,970 
8,020 
7,850 
7,610 
7,260 
7,100 
6,630 
6,240 
5,760 

Holding time, 
seconds 

15.09 
15.08 
15.09 
15.38 
15.83 
16.07 
16.43 
16.17 
17.08 
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CANNING PLANT SANITATION* 
E. S. DoYLE 

Sanitarian National Canners Association 
Western Branch Research Laboratory, 

Berkeley, California 

The canning industry has always had 
to consider sanitation. but as the re­
sult of a "spot" survey. an intensive 
educational nation-wide program was 
authorized in 1945, and the develop­
ment is des.cribed. An early conclusion 
was the necessity of each plant having 
a trained man responsible for the plant 
sanitation. Cannery sanitation as com­
pared with Public Heal:th Sanitation 
is largely a matter of plant efficiency, 
product quality and esthetics. Various 
categories of cannery sanitation and 
:their application are described. There 
is an important place for the industry 
sanitarian as well as the enforcement 
sanitarian. and there is need for a 
standardization of concepts between the 
two. 

T HE CANNING INDUSTRY is tremen­
dously important to the health 

and economy of our country. In 
the last quarter century our popu­
lation has tended to concentrate in 
urban areas which has brought 
more and more dependence on 
commercially preser-ved foods. Ec­
onomically the canning industry 
gives support to hundreds of thou­
sands of people with a payroll of 
$600,000,000 to $700,000,000. The 
average annual pack of canned 
foods is about 560,000,000 cases or 

. approximately 16,900,000,000 cans 
a year, and is being pushed higher 
because of government needs for 
the armed forces. The value of can­
ned product~_.shipped in 1950 was 
about $2,500,000,000, and the value 
added by manufacture was about 
$1,000,000,000. These figures em­
phasize the importance of the can­
ning industry to our overall econ­
omy. It is even more important 
when we realize canning provides 
an outlet throughout the year for 
a vast amount of our seasonally 
grown agriculture products, and 
agriculture we are told is the back­
bone of our country. During- the 
last two World Wars great quanti­
ties of canned foods were used to 
feed the armed forces and are still 

being used for this purpose. In the 
recent struggle, canners produced 
two-thirds of the food supply of 
our fighting men. In recent years 
we have come to realize the im­
portance and safety of canned 
foods for feeding of civilian popu­
lations that may be so unfortunate 
as to experience present day atom­
ic, .. biological or chemical warfare. 
More. generally. appreciated, how­
ever, are their &nvenience, econ­
omy and indispensable role in the 
nutrition of the American people. 

SANITATION PROGRAM OF NCA 

The National Canners Associa­
tion is an organization of packers 
of canned foods, established in 
1907, whose broad objective is to 
increase the use of canned foods 
and to impr~ve the efficiency of 
operation of its members. The As­
sociation has members in 44 states 
and three territories, and its mem­
bership packs from 75 percent to 
80 percent of the industry's total 
production. It is a non-profit as­
sociation supported by dues paid 
by the members and contributions 
from can and glass manufactu;rers. 
The activities are governed by a 
board of directors from the mem­
bership, and standing and special 
committees. A large part of the As­
sociation's budget is expended in 
fundamental and applied research 
in the laboratories in Washington, 
D. C., Berkeley, California, and 
Seattle, Washington. The Sanita­
tion Program is a part of the lab­
oratory activities. 

The canning industry has always 
had to consider sanitation in order 
to put up a product that would 
keep. However, it was in 1945 that 
the Board of Directors inaugurated 
an intensive sanitation program as 

4 Presented at the 38th Annual Meet­
ing, International Association of Milk & 
Food Sanitarians, Inc., Glenwood Springs, 
Colorado, September 27, 1951. 

Bachelor of Science - University of 
California. , 

Post graduate work in the Sanitary 
Sciences. 

Formerly Sanitarian for. California 
State Health Department and Chief 
Sanitarian for Fresno County ·Health 
Department. 

Since 1945, in charge of the Sani­
tation Program of the National Can­
ners Association, Western Branch 
Laboratories, covering the eleven 
Western states. and the two territories. 

Executive Sec.-Treas., Association 
of Food Industry Sanitarians. 

such, both in the Washington lab­
oratory and the Western laboratory 
at that time in San Francisco. 

The program has had a logical 
development. We began by making 
voluntary and cQnfidential critical 
sanitary surveys of as many plants 
as possible, which served to dem­
onstrate our concept of sanitation 
to our members in a practical way 
and in terms of their own opera­
tions and problems. It also taught 
us a good deal about the industsy 

· and its sanitation problems and 
gave us a practical basis on which 
to build our program. It soon be­
came apparent that we could not 
accomplish our objective through 
inspections alone without an un­
reasonably large staff. Also, we did 
not feel policing our member plants 
would be a proper· function. We 
were convinced, and still are, that 
an educational program to teach 
the principles of · good sanitation 
and the reasons behind them,: 

-----------------
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would result in the most lasting 
benefits. It is our endeavor to have 
at least one trained man in each 
canning organization. Many of the 
larger organizations now have well 
trained and experienced men in 
charge of their sm:;litation depart­
ments. Inasmuch as the canning 
industry is in a large part seasonal, 
only a few of the smaller organi­
zations or single plants have found 
it feasible to attach a full time, 
experienced sanitarian to their 
permanent year round staff. For 
this reason we have offered sanita­
tion training to qualified men from 
the plants who are already famil­
htr with the plant operations and 
personnel. 

Since 1945 we have given 8 
training courses in food plant san­
itation varying from 8 weeks to 1 
week each. They have covered 
fundamental and up-to-date infor­
mation concerning sanitary science 
and its application to plant prob­
lems .. Such training is sketchy, but 
many of the men who attended 
have accomplished amazing things, 
not because they were trained sci­
entists, but because of their com­
mon sense, tact arid practical know­
ledge of the plant and its personnel. 
These men need the cooperation 
of their associates and managers, 
and we have taken every opportun­
ity to discuss the subject with man­
agement, and have held a number 
of one- and two- day conferences in 
various canning centers with super­
intendent and foreman groups. In 
addition, we act as consultants on 
sanitation problems and .as a source 
of information. Each month we put 
out a brief sanitation news letter 
called "The Conveyor" which we 
try to give popular appeal. This 
serves to keep the thought of sani­
tation constantly before the in­
dustry. 

AssociATION OF Foo:o INDUSTRY 

SANITARIANS 

Another group you will be inter~ 
ested in knowing about is the As­
sociation of Food Industry Sanitar­
ians. As the name implies, this is a 
group of food industry sanitarians 
who have incorporated for the pur-

CANNING PLANT SANITATION 

pose of maintaining and improving 
the high sanitary standards in the 
canning, freezing, dehydration and 
other food processing industries 
throughout the United States and 
its territories by fostering and en­
couraging research and the dissem­
ination of information which would 
aid in the practical application of 
the most advanced scientific sani­
tation principles in these industries, 
to publish, or cause to be pub­
lished, useful information related 
to sanitation, to cooperate with 
other associations in the solution 
of sanitation problems, etc., and to 
maintain a.lugh .degree of skill and 
efficiency among its m~bers. 

. ~ 

We hold annual meetipgs and 
distribute to the members· only, a 
monthly Bulletin. The most ambi­
tipus project has been the writing 
of a book on food plant sanitation 
in cooperation. with the National 
Canners Association. The complete 
title is Sanitation For The Food 
Preservation Industries. We have 
attempted to make it· a practical. 
book and as non-technical as pos­
sible. It covers all' phases of 
sanitation applicable to food plants; 
in particular, canning, freezing and 
dehydration, although the princi~ 
pies are applicable any place. We 
have covered organization of plant 
sanitation programs, inspection 
technics, housekeeping, animal and 
insect pests, microorganisms, water, 
chlorination, construction, cleaning, 
employee facilities, feeding and 
housing, wastes, and laboratory 
aids to the sanitarian. The publish­
er is the McGraw-Hill Book Com­
pany of New York who have pub­
lished it as one of their food tech­
nology series. 

PRINCIPLES OF SANITATION 

The principles of sanitation are 
the same in all fields. Public health 
considerations, while of the utmost 
importance, do not require a great 
deal of the cannery sanitarian's 
time, except the industrial hygiene 
and feeding phases as applied to 
the employees. Heat processes for 
commercial sterilization of canned 
foods of public health significance 
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.have been established by the Na­
tional Canners Association and oth­
er agencies, through· intensive sci­
entific study over a great manx 
years. Cannery sanitation therefore; 
becomes largely a matter of plant 
efficiency, product quality and es­
thetics, all of which are important. 
The industry sanitarian has the 
Governmental 'laws and regulations 
to guide him, but he is expected, in 
addition to avoiding violations, to 
also determine for his company 
how poor sanitation practices can 
be corrected in the most practical 
way. He should consider sanitation 
as related to product quality and 
production efficiency without lim­
itation to minimum legal require­
ments. It is the duty of an enforce­
ment official to specify, within his 
legal authority, what results must 
be attained and maintained, but it 
is up to the plant itself, to deter­
mine how to obtain these results. 

. Suggestion will often be requested 
and appreciated, but the proced­
ure should not be made a require­
ment, There are exceptions of 
course, where this is not practicable. 

It is not possible to define limits 
of sanitation, because it is closely 
tied up with quality control and 
production. Howe.ver, for discussion 
We can divide it into categories such 
as housekeeping or tipiness, control 
of rodents or insects, control of mi­
croorganisms,. water supply, con­
struction and maintenance of build­
ings and equipment, cleaning, in­
dustrial hygiene, maintenance of 
facilities for employee comfort and 
welfare, treatment and disp9sal of 
wastes, and in some plants the 
feeding and even housing of em­
ployees. 

Tidiness means, of course, a place 
for everything and everything in its 
place. A plant that is littered with 
unused and unwanted machinery, 
scrap iron, pipe, nuts, bolts, sacks 
and debris, is not a place where 
quality and production will be at 
its best. A slovenly plant tends to 

· induce poor workmanship on the 
part of employees. Rubbish ami 
debris may harbor insects and rod­
ents that may contaminate the 
product. The mere presence of de-
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bris, dust and dirt in a plant may 
in itself, be the cause of contami­
nating food with foreign material. 
In addition, the tidiness of a plant 
is the first impression anyone gets 
when visiting the plant. 

Rats, mice, and other animal and 
bird pests, may be a source of ser­
ious contamination. The same is 
true of various insects such as 
houseflies, fruit Hies (Drosophila), 
roaches and the stored product in­
sects. Much of the insect contam­
ination of some products originates 
in the field, but even with com­
plete elimination of the field prob­
lem, failure to consider sanitation 
at the warehouse or plant may be 
disastrous. 

If the control of significant mi­
croorganisms is inadequate, they 
may cause a a lowering of product 
quality, or spoilage. In canning, 
recontamination and spoilage may 
occur because of high microbial 
populations in can cooling water. 
Organisms of a heat resistant type, 
which may multiply in the equip­
ment, may cause spoilage. Slime 
and mold on equipment and build­
ing structures grow rapidly and are 
problems for the sanitarian that 
may affect the quality of the prod­
uct. The uncontrolled build-up of 
acid producing microorganisms on 
equipment and in concrete floors, 
may greatly accelerate corrosion. 
Germicidal materials and methods 
of their application must be such 
that equipment will not be dam­
aged, and off-flavor will not result. 
Also, they must comply with 
pure food laws. An outstanding 
development in the last 5 years 
has been the continuous applica­
tion of a germicidal solution of 
chlorine using the breakpoint meth­
od to obtain a chlorine residual in 
almost all of the plant water.1 This 
has not proven to be a "cure-all", 
nor has it eliminated tbe necessity 
for clean-up but it has helped a 
great deal in reducing slime 
growths and the build-up of mi­
croorganisms in equipment. It re­
sults in a cleaner plant and a better 
place to work, increases efficiency, 
and reduces the time and cost of 
keeping the plant clean. 

CANNING PLANT SANITATION 

In cleaning the plant, a great 
deal of time and money can be 
wasted if the program is not prop­
erly organized. The person respon­
sible for sanitation should make a 
study of the cleaning job in his 
plant, to eliminate lost motion. He 
should determine where detergents 
can be used to the best advantage, 
how they can be applied most effec­
tively, where other cleaning aids 
such as high-pressure water and 
special brushes can be used, where 
germicides should be applied, and 
by no means the least important, 
what degree of cleanliness is nec­
essary iii the various equipment. 
Some pieces of ~quipment may 
need more frequent •qr more thor­
ough cleaning than others. 

Water is one of the commonest 
materials used in food plants. It 
serves as a packing medium for 
many products; is is used for Hum­

ing foods and,waste materials; and 
serves for cooling, heating (steam.), 
cleaning and drinl}ing purposes. 
To obtain a high quality product, 
water must be of proper chemical 
and bacteriological quality. Certain 
chemicals in water have a bad ef­
fect on some products, on cans, boil­
ers and other equipment. The hard­
ness of the water and type of hard­
ness will govern, to a certain ex­
tent, the type of cleaning com­
pounds that can be used. The water · 
must be bacteriologically safe and 
esthetically satisfactory for drink­
ing and for use on the prod­
uct, and it must not cause bio­
fouling of the distribution system. 
The coliform presumptive test is 
not always a satisfactory criteria. In 
the face of water shortages, it may 
be necessary to devise ways of sav­
ing water and reusing it for various 
purposes. This raises many prob­
lems in determining where certain 
waters can be safely reused. The 
use of water greatly affects the 
problems of disposing of liquid or 
semi-liquid plant wastes. This is 
becoming increasi,ngly important 
because much attention is now be­
ing given to reducing pollution so 
as to obtain the most economical 
and beneficial use of our natural 

waters for the greatest number of 
people. Many plants are having to 
re-evaluate their production of 
waste and means of its disposal, and 
the problem of liquid waste dispos­
al, coupled with water shortages, 
may make necessary some changes 
in production methods. Solid 
wastes also present disposal prob­
lems in some areas, and the possi­
bility of utilization of the various 
types of wastes to reduce disposal 
costs are being considered. The 
sanitary handling of wastes within 
the plant is also of importance in 
order that insect breeding and oth­
er insanitation is not encouraged. 

PLANT 

The construction of equipment 
and buildings is of great impor­
tance. The cost of a piece of equip­
ment is its original cost plus the ex­
pense of maintenance'and cleaning 
during its entire useful life. There­
fore, equipment purchased or built 
with sanitation and ease of clean­
ing in mind, may be more expen­
sive in initial cost, but will usually 
be more economical to keep in a 
sanitary condition and significant 
over-all savings will result. Quality 
losses and spoilage have, on many 
occasions, been traced to poorly 
designed and improperly construct­
ed equipment. 

The employees' health:, welfare 
and mental attitude are also of 
great importance. More and more 
skill is being required in this per­
iod of greater production and high­
er quality, and it is expensive to 
hire new and untrained people. 
Much of any employee's time is 
spent in his working environment, 
and if we want to keep him healthy, 
happy and efficient, we should pro­
vide comfortable and sanitary fa­
cilities for his personal service. 
Clean toilets, locker rooms, rest 
rooms, warm water for washing, 
elimination of work hazards, etc., 
are of more immediate and person­
al interest to the individual worker 
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than the plant production record· 
or profit for the year . 

In some plants, housing is pro­
vided for employees, and more and 
more plants are providing cafe­
terias where the employees can ob­
tain nutritious, wholesome meals at 
reasonable cost. Most plants be­
lieve this is a valuable service to 
the workers and results in greater 
efficiency. However, group feeding 
brings the danger of transmisSion 
of communicable diseases if not 
operated in a sanitary manner. A 
poorly operated, insanitary cafe­
teria can ·result in many work­
ers being incapacitated in a matter­
of hours due to food poisoning and 
food infections from improperly 
prepared or stored foods. This 
could be disastrous when tons of 
perishable raw products are wait­
ing for processing. 

Various laws.and regulations ap­
ply, to food industry sanitation, 
but laws and regulations, by their 

(continued from page 154) 
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very nature, can establish only min­
imum requirements. While some of 
these requirements may be difficult 
to attain, most progressive indus­
trialist desire to conform to the 
greatest possible extent, and in 
many ways even go far beyond the 
minimum required. Frequent in­
spection by government agents and 
enforcement of regulations alone 

·merely serve to maintain minimum 
standards. However, such inspec­
tion is necessary and of value 
in disclosing conditions that have 
been overlooked, and in keep­
ing the recalcitrant individual, who 
refuses to recog:r~.ize his re·sponsibil­
ities, from threatenin~he reputa­
tion of the rest of the ina'l'l$try. It is 
far better that plant managers rec­
ognize sanitation in its true relation­
ship to their entire operations. Self 
inspection to find and correct in­
sanitary conditions leading to pos­
sible trouble before it occurs is a 
sensible approac.h. 

So, in practice there is an im- .. 
portant place for the sanitarian both 
in private industry and in govern­
ment enforcement. Fundamentally, 

THIRD NATIONAL CONFERENCE 

ON INTERSTATE MILl<: SHIPMENT 

The Third National Conference 
on Interstate Milk Shipment was 
held at the Hotel Statler, St. Louis, 
Missouri, June 10-12th. Representa­
tives of various milk control auth­
orities and industry from twenty­
seven states participated 'in the 
Conference. 

General. agreement was reached 
on a number of problems and sev­
eral were assigned for further 
study. 

Maintenance of an informal type 
of organization . was decided upon 
by the general assembly. An ex­
ecutive committee was elected 
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the work is similar, but in practical 
application it may be quite differ­
ent. Nevertheless, it is a profession­
al obligation to standardize our 
thinking, concepts, interpretatiorfs 
and application of the sanitary sci­
ences to as great a degree as possi­
ble. Men entering this and related 
fields from public health and food 
technology departments of our col­
leges and universities should have 
uniform training in food industry 
sanitation so their concepts will not 
vary greatly in different sections of 
the country. Reference books, such 
as the one I have mentioned, and 
the various published papers will all 
help us to progress together. And 
most important of all, meetings such 
as this, where private industry and 
government representatives can be­
come acquainted and exchange 
views, will aid us in our :gmtual re­
sponsibility of assuring the public 
of the availability of good quality, 
nutritious foods. 

1. Somers, Ira I. Studies on. In-Plant 
Chlorination, Food Technol., 5, (2), 46-
51 ( 1951 ). 

which in turn chose their chairman 
for 1953. J. L. Rowland, of Missouri 
was re-elected by the com~ittee 
to serve as Chairman of the Execu­
tive committee. 

Remarkable progress has been 
made through the three conferenc­
es toward solving the many prob­
lems connected with the interstate 
shipment of milk. The need for bet~ 
ter education and participation 
of local control authorities with re­
gard to the interstate program is 
becoming more appare'llt. The vari­
ous states were urged to expend 
much greater efforts toward. dis­

semination of information. The 
complete report of the conference 
will be published in this Journal 
in the near future. 
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MILK QUALITY 
T. R. FREEMAN 

Dairy Section, University of Kentttcky, Lexington, Kentttcky 

In l:his discussion l:he aul:hor attempts 
to show :thai: our modern concepl:s of 
qualil:y are l:he resull: of a slow. evolu­
tionary process. Individual and collec­
tive viewpoinl:s regarding milk quality 
are influenced by educal:ional back­
ground, economic and social s:tal:us. 
scienl:ific informal:ion. and political 
subl:erfuge. Even our presenl: sl:andards 
of quality should nol: be regarded as 
fixed values. 

WHAT IS MILK QUALITY? 

CU'ITING through the many com­
plicated and diverse defini­

tions of "milk quality", it might be 
defined as "Those characteristics of 
milk which make it desired as 
food." Over-simplification generally 
leads to vagueness and ambiguity, 
and such criticism of the definition 
just given would not be entirely 
unfair. However, in the brief dis­
cussion to follow, the writer will 
not attempt so . much to give in 
great detail a definition of what 
good milk is, but rather to suggest 
some of the avenues by which we 
approach an agreement concern­
ing generally accepted quality 
standards. 

WHAT DETERMINES oUR CoNCEPT 

of QUALITY 

Millions of words have been 
written about the general theme 
of milk quality, including experi­
mental data, viewpoints, and opin­
ions on every conceivable (and 
even some that appear inconceiv­
able) aspect of the subject. Yet 
surprisingly enough extensive 
search reveals the fact that very 
few writers have had the temerity 
to give a complete yet withal de­
finitive description of high "qual­
ity" as applied to milk. This must 
undoubedly be explained in large 
part by the multitude of details 
which demand consideration in any 
maturely developed concept of the 
idea of "quality". The problem is 
further complicated by a certain 

amount of contradictory scientific 
evidence produced by investigators. 
Morever, definitions and all kin­
dred descriptions of a delimiting 
nature are .man made and conse­
quently almost surely are biased by 

·certain personal characteristics and 
limitations of the individual giving 
the definition. Some of these per­
sonal factors will now be discussed 
very briefly. 

L Educational background of 
the individual. 'l"hj.s applies to edu­
cation in general a) well as to the 
narrow field of dairy technology. 
Normally one expects persons with 
better education, obtained either 
formally or "self-taught", to have 
higher ideals regavding such things 
as nutrition, food sanitation, etc. 
The relatively small number of per­
sons who have 'had more or less 
specialized training in. any or all· 
of the fields of nutrition, biochem­
istry, bacteriology, food sanitation, 
dairy manufacturing, etc., will have 
still different ideas of quality and 
will no doubt make up the most 
critical group of consumers. On the 
other end of the scale one would 
expect the illiterates as a group to 
be the least opinionated with re­
gard to a "quality concept". 

2. Economic and social status of 
the individual. Consumers with a 
limited food budget will definitely 
be economy minded, and may be 
less particular regarding quality 
than those who are not financially 
handicapped. In the vast majority 
of cases the social status of the in­
dividual parallels his economic con­
dition. However, there am many 
exceptions to this general rule, 
wherein the ideals, viewpoints, and 
aspirations of the individual are 
found to be on either a higher or 
lower plane than his wordly pos­
sessions would suggest. 

3. Scientific information avail­
able. This factor get virtually uni­
versal acceptance as being of prime 
importance in· its influence on con­
cepts of milk quality. However, 

Dr. Freeman is Professor of Dairy 
Manufacturing and Associate Dairy 
Manufacturer at the University of 
Kentucky. A graduate of Kansas State 
College, he received the M. S. degree 
from Oklahoma A. and M. College and 
the Ph. D. degree from Penn State. 
Prior to his present position he served 
3* years on the teaching staff at the 
A. and M. College of Texas, followed 
by five years with the Florida Agricul­
tural Experiment Station. His practi­
cal experience derives from five years 
of commercial work in the field of 
dairy manufacturing. 

only specially trained persons are 
qualified to distinguish between 
truly scientific information and 
pseudo-scientific "information". 
Much of the latter appears in mild­
ly sensational newspaper and mag­
azine articles prepared for popu­
lar consumption. A notorious ex­
ample is the article which appeared 
in one of the popular pocket-size 
magazines 1 some 15 years ago, pu,r­
porting to show a direct cause a~~ 
effect relationship between the con­
sumption of milk and the incidence 
of cancer. Written in a light, almost 
flippant vein, the author attempted 
to prove his point by "reasoning" 
based purely on rather poor cir­
cumstantial evidence. While such 
an article would get no credence 
from scientists familiar with the 
field of study involved, it neverthe­
less caused a minor furore among 
lay readers. The excitement has 
long since subsided, and the un-. 
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substantiated hypothesis duly re­
legated to the limbo. 

In this connection, consider for 
a moment Webster's definition of 
soientific: "designed to establish in­
contestably sound conclusions and 
generalizations by absolute accura­
cy and perfect disinterestedness of 
investigation". This definition of 
scientific might be described as the 
ultimate goal to which all scientists 
aspire but never quite attain. There 
are three elements in this defini­
tion which, when applied to any 
specific concept, must be looked 
upon as flexible and relative rather 
than fixed and absolute. The el­
ements are (a) "incontestably 
sound", (b) "absolute accuracy", 
and (c) "perfect disinterested­
ness". 

In every branch of the physical 
sciences many conclusions and gen­
eralizations which were "incontest­
ably sound" 25 to 50 years ago are 
today untenable. All scientific in-

. ·vestigators recognize the fact that 
probably no one has ever attained 
"absolute accuracy". The nearness 
with which one reaches absolute ac­
curacy is a function of the method 
employed, the investigator's techni­
que, and the limitations of the meas­
uring instruments available. It is 
also questionable whether "perfect 
disinterestedness" is ever achieved. 
Complicating factors are such 
things as preconceived ideas, per­
sonal interest in results, personality 
traits, etc. 

In the light of the preceding 
comments it seems obvious that 
the best scientific information is 
not necessarily the oldest nor yet 
the newest. Old ideas frequently 
require revision, whereas the new­
est concepts have not aged suffici­
ently to be proved "incontestably 
sound." Somewhere between these 
two extremes will be found an op­
timum ground of common thought 
wherein the best philosophies are 
generated. Thus one must arrive at 
the conclusion (which the writer 
believes is "incontestably sound") 
that concepts of norms or standards . 
in any narrow field of science (such 
as milk quality) are never static. 
They change gradually as time 
brings new information into its 

MILK QUALITY 

proper perspective in the overall 
view of scientific knowledge. 

In the writer's possession is a 
set of The Domestic Encylopedia, 
or Dictionary of Facts and Useful 
Knowledge, published in 1804. Un­
der the heading MILK is found a 
description of milk and its virtues, 
and also this interesting precaution: 
" . . . if a person be debilitated, or 
otherwise exhausted by sickness, 
milk ought by no means to be used; 
as it is apt to generate cramps or 
violent spasms in the stomach, the 
heart-burn, etc. Corpulent and ple­
thoric persons; those who are re­
covering from febrile ..(omplaints; 
and particularly such as ~e accus­
tomed to drink wine, and s~irituous 
liquors, cannot with advantage or 
safety adopt a milk-diet; because 
the fatty and viscid properties of 
that fluid tend to. oppress the stom­
ach, and occasion indigestion." 
For contrast compare above quota­
tion with information contained in 
any modern elementary text boo];< 
on human nutrition. . · 

As another illustration of how 
viewpoints change, consider the 
fact that thirty or forty years ago 
every well-informed person "knew" 
that it was unsafe to eat fish and 
drink milk at the same meal. It 
has taken years to re-educate people 
to a realization that these conclu­
sions are not incontestably sound 
in the light of modern knowledge~ 

Regarding the relation of milk 
consumption to human welfare, it 
is certain that conceptions must 
change from time to time concom­
itant with new discoveries concern.­
ing the nature and properties of 
milk, and concerning human phy­
siology, nutrition and pathology. 
The interaction of these two lines 
of research will necessitate period~ 
ic reappraising of accepted view­
points, with appropriate · adjust­
ments in thinking habits. 

4. Political atmosphere. The in­
tellect.ual effect on the general pub~ 
lie of ·the type of political atmos­
phere referred to here might be lik~ 
ened to that of carbon monoxide: 
though poisonous its presence may 
not be known to those that breathe 
it. The political atmosphere( s) to 
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be considered in this particular in­
stance are those emanating from 
ordinances, laws, rulings, regula­
tions, et cetera, pertaining to th(i} 
market milk industry-their origins; 
enactments, administration, malad-

. ministration, and perversion. G:t;eat 
strides have b~en made in recent 
years in all J?hases of regulatory 
work, yet there remains an almost 
infinite amount of room for im­
provement. There has been real, 
solid improvement in certain bran­
ches of the work. For example, all 
would certainly agree that the pro­
fessional qualifications required of 
sanitarians is on a much higher lev­
el than that which prevailed 25 
years ago. 

But in other lines of activity con­
ditions still are often little short of 
deplorable. The great variability in 
the design of local ordinances con­
stitutes one of the most serious de­
terrents to real progress in putting 
public health regulations of the 
market milk industry on a scientif­
ic, dignified, and effective basis. 
After examining certain commun­
ity, county, and state regulations, 
one is forced to the conclusion that 
not all ordinances have been de­
signed and adopted with the physi­
cal welfare of the consumer as the 
sole objective. 

Perhaps an example will best 
illustrate this point. Is it reasonable 
to believe that milk pasteurized 
within a 4-mile radius of Main 
Street and Center A venue is good, 
wholesome, healthful milk, whereas 
any that is pasteurized and bottled 
5 miles from the same point is un­
fit for human consumption within 
the 4-mile circle? To. all persons of 
average .or nearly-average 'intelli­
gence. the. question sounds puer­
ile. Regulations of identical stu­
pidity do; nevertheless exist, and 
they tend to create in the mind of 
the consuming public false ideas 
regarding standards of quality and 
of conditions essential to quality. 
This is one example of a type of 
political atmosphere frequently en­
countered. The reader could un­
doubtedly cite many other exam­
ples which are equally insulting to 
normal human intellect and self­
respect. 
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It is encouraging to note, how­
ever, that progress is being made 
in the direction of incorporating 
some element of common sense and 
reasonableness into "model" ord­
inances. This cannot but result in 
greater respect for such ordinances 
by producers, processors, consum­
ers, and regulatory officials. It nat­
urally follows that such ordinances 
will be more easily enforced and 
thus more effective in a'ccomplish­
ing their purpose. 

For instance, the 1950 report of 
the Committee on Milk Regula­
tions and Ordinances (of the INTER­
NATIONAL AssociATION oF MILK AND 
FooD SANITARIANS) states, in part, 
that " ... the Committee has adopt­
ed a new approach, and has tenta­
tively formulated an ordinance 
which places greater emphasis up­
on pasteurization, and greater de­
pendence upon platform inspec­
tion than did the ordinance submit­
ted in 1948. In drafting this tenta­
tive form of an ordinance, the 
Committee has considered the 
views of the members of the dairy 
industry, and others."2 • 

This report gives in detail "A 
Suggested Minimum Milk Ordi­
nance" which, all in all, is the most 
sensible, down-to-earth set of reg­
ulations (in the writer's opinion, 
of course) that has yet appeared 
in print. In this suggested ordinance 
appear such revolutionary-and re­
freshing'-statements and/or provi­
sos as the following: "A thorough 
initial survey of the present situa­
tion in each locality may well pre­
cede the fixing of a definite direct 
microscopic count standard"; "this 
ordinance depends upon quality 
tests on the product for enforce­
ment"; "it is anticipated that when 
this ordinance is adopted and ap­
plied to existing dairy farm and 
milk plants, the requirements will 
be applied judiciously and sanely"; 
"in order to conform to local condi­
tions and promote harmonious pub­
lic relations in the communities 
served . . . reasonable departures 
from the proposed tests are not 
only permissible but sometimes de­
sirable." One can indeed inhale 
deeply and with ecstasy in such an 
exhilarating atmosphere! 

MILK QUALITY 

WHAT ARE THE PREsENT STANDARDS 
FOR HIGH QUALITY MILK? 

It should be understood at the 
outset that the discussion which 
follows aims primarily to illustrate 
general principles rather than to 
attempt a definition of high-quali­
ty milk. Although additional at­
tributes might be mentioned, there 
probably would be no disagreement 
with the general statements that 
good milk should be: ( 1) high in 
nutritive value, ( 2) safe from the 
standpoint of disease transmission, 
( 3) palatable, and ( 4) in a pro­
tective package. It is in the elab­
oration and detai~d interpretation 
of these statements 'hat difficulty 
may be encountered.· : 

NUTRITIVE VALUE 

For instance, what should be the 
standard value Jor satisfactorily 
high nutritive value, with respect 
to the various food constituents in 
milk? Who should set the standard? 
Is Holstein milk a suitable prod~ 
net, or should we insist on Jersey 
milk? Should milk be standardized 
to a uniform fat content, and if so, 
what should be the fat standard? 
Or should we require that milk 
must be sold as the cow delivers 
it (with respect to fat content only; 
of course, it may still be necessary 
to remove some dirt, kill some bac­
teria, and add some vitamins!)? Is 
it old-fashioned to think that milk 
unfortified with vitamins is, not­
withstanding, a highly nutritious 
food? If your doctor feels that even 
with a well-balanced diet you need 
supplementary amounts of vitamins 
X, Y, or Z, can you get them cheap­
er in milk or pills? 

Milk is recognized by leading 
authorities in the field of nutrition 
as being the most nearly perfect 
natural food. Should we be satis­
fied with that, or shouldn't we ·de­
vise ways of modifying its nature 
so that it becomes the perfect food? 
Such endeavors would, of course, 
result from the assumption that 
milk is to become the principal if 
not the sole source of human nour­
ishment and that other now-popu­
ar foods will gradually fall into 
disuse. 

Even before Dr. Babcock devised 
a practical procedure for assaying 
the fat content of milk, it was rec­
ognized that this constitueb.t was 
variable. With the advent of the 
Babcock test more and more em- · · 
phasis was placed on the fat por- l 
tion of milk. This one-sided view­
point has become ·a fetish to the 
point of virtual disregard for the 
other val'\,Iable food constituents 
present in "nature's most nearly 
perfect food". The pendulum has 
swung wide and high in this direc­
tion, but recent indications are that 
the swing has about reached its 
deadpoint if, in fact, it has not al­
ready started in the other direc­
tion. 

Occasionally, a responsible, re­
spected authority raises the ques­
tion of how far we should go in 
modifying the chai·acteristics of 
natural milk. This usually draws 
scornful comments from the listen­
ers for it is presumptions, to say 
the least, that any one should be 
so indiscreet as to belittle or sug­
gest a doubt regarding practices 
which (nearly) everyone else takes 
for granted. But would it not have 
a wholesome effect if, occasionally, 
everybody concerned would make 
a vigorous effort. to sweep his mind 
clean of all prejudicial opinions and 
popular ideas and to re-examine 
all practices in the light of up-to 
date scientific information? Today 
milk is processed in great and earn­
est effort. It is clarified (or filtered), 
may be standardized, pasteurized, 
homogenized, vitaminized, and "en­
zymized". (There may be some new 
processes of which the writer is not 
yet aware! ) Is such processing 
thereby improving the whole­
someness and/or nutritive proper­
ties of milk, or is it primarily fur­
nishing; an advertising pro1-1;ram for 
the sales manager-and at the same 
time increasing the cost of the prod­
uct to the consumer? 

HEALTH SAFETY 

Consider next the statement that 
. high quality milk should be. safe 
from the standpoint of transmitting 
disease. Probably more improve­
ment has been achieved in the last 
50 years in this phase of milk qual-
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ity work than in any other. Much 
has been accomplished, for which 
the dairy industry has a right to be 
proud - but not complacent. The 
incidence of milk-borne epidemics 
has been reduced enormously but 
not yet to the vanishing point. 

Of course reference is made here 
to those diseases known to be sus­
ceptible of transmission through 
milk. The pathogenic organisms 
causing such diseases are destroyed 
by proper pasteuri:?:ation. But do 
dairy and medical scientists know 
about all disease-producing bacter­
ia that may gain entrance and sur­
vive in milk? The Amer-ican Journal 
of Hygiene has published a report3 

of a polio epidemic in aU. S. Nav­
al Receiving Station, stating that 
milk was considered the most likely 
source of infection. The report also 
stated that the pasteurized milk 
was of satisfactory quality and had 
consistently given negative phos­
phatase tests during the critical 
period. Faulkner4 states: "new dis­
eases, such as Q fever, are being ad­
ded to the list of milk-borne and 
food-borne disease from time to 
time". 

pALATABILITY 

Take also the matter of the pal­
latability of milk. Milk of good fla­
vor may be no more wholesome nor 
nutritious than poor-flavored milk, 
but people, young and old, will 
drink more of it. Therefore one 
must conclude that milk of excel­
lent flavor will contribute to better 
nutrition more effectively than will 
a product that is unpalatable. 

Unfortunately there has prob­
ably been little overall improve­
ment in the flavor of market milk 
during the past 50 years. It is tme 
that improved sanitation and bet­
ter refrigeration have largely elim­
inated off-flavors in milk resulting 
from bacterial action. Counterbal­
ancing these gains, however, are 
certain "new" flavor defects, such 
as "oxidized", "activated", and "sun­
light", resulting mainly from mod­
ern methods of. processing. Ironi­
cally, some of those defects are ag­
gravated by our present day high 
standards of sanitation. Although 
some progress has been made in 
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keeping weed and feed flavors out 
of milk, it remains a serious prob­
lem inasmuch as no commercially 
practical method is yet available 
for removing such flavors as do 
gain entrance to the milk. 

What is good flavor in milk? Says 
one authority5, "normal freshly 
drawn milk tastes slightly sweet to 
most people and has a characteris­
tic although not pronounced odor". 
Another6 states that "the natural 
flavor of milk is scarcely discern­
able, yet is pleasant and slightly 
sweet", whereas a third7 says that 
"the flavor of n()rmal whole milk 
is pleasantly sweet, , possessing 
neither a foretaste nor a~ l\ftertaste 
other'1Qan that imparted by the na­
tural riChness". Because of the per­
sonal element involved, it is not 
easy to established a standard "per­
fect" flavor with which even the ex­
perts will unanimously agree. In 
working with this particular aspect 
of high quality milk, the consumer's 
likes and dislikes· ought certainly to 
receive considerable attention. The , 
common practice is to tell him that 
homogenized milk tastes better 
than "regular" milk. Would it be 
unsound merchandising practice to 
ask him which he thinks has the 
better flavor? 

PROTECTIVE pACKAGE 

The last of the four attributes of 
high quality milk which were list­
ed above is the protective package 
in which the product is delivered 
to the consumer. Although this is 
not an inherent characteristic of 
the milk itself, it is certainly di­
rectly related to each of the three 
preceding attributes. That there has 
been much improvement in milk 
containers during the past century 
cannot be gainsaid. Modem con­
tainers are more economical, easier 
to clean, more convenient to use, 
more attractive, and tamper proof. 
Paper bottles were first suggested 
for use as milk containers less than 
25 years ago. Today a significant 
proportion of commercial bottled 
milk is distributed in paper. Al­
though a considerable amount of 
discussion continues, from various 
merchandising and economy angles, 
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on the question of glass versus pa­
per, it appears rather certain that 
paper bottles will retain an import­
ant place in the market milk in?' 
dustry at least during the reason­
ably near future. 

OTHER PROPERTIES 

The preceding discussion of some 
of the most important characteris­
tics of high quality milk has been 
concerned primarily with ·the con­
sumer viewpoint. Obviously the 
processor-distributor is likewise 
much concerned about these same 
features of milk, but in addition to 
these requirements he must also 
give concerted attention to some 
others. For instance, is milk con­
taining penicillin or other antibiot­
ics "good" milk for the dairy plant 
operator? It definitely is 90t if the 
milk is to be used for starter prop­
agation or for making cultured but­
termilk, cottage cheese, or other 
fermented milk product~. Whether 
or not the presence of antibiotics in 
milk is significant from a public 
health angle is yet to be settled. 

The stability of milk protein var­
ies at times as a result of changes 
in the salt balance. Is milk contain­
ing unstable protein (meaning it 
curdles easily) good milk from the 
processor's standpoint? Although 
such milk is perfectly "normal" in 
the ordinary sense of the word, it 
causes difficulties in certain plant 
operations. Under such circum­
stances one could not reasonably 
expect the plant operator to con­
sider the milk as being of highest 
quality for his purpose. 

As mentioned previously, oxidiz­
ed and related flavors are common 
in market milk. This susceptibility 
to the development of oxidized 
flavors is a characteristic which, 
like protein stability, may vary from 
time to time. It is affected by feed­
ing conditions, and it may show 
considerable variation among in­
dividual cows. Should "susceptible" 
milk be considered undesirable by 
the plant operator? Perhaps the 
question .could justifiably be label­
ed purely academic, inasmuch as 
there is no practical test for nor 
simple method of correcting this 

i 
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defect in raw milk. It should be 
remembered, however, that other 
problems which were once consid­
ered academic have been solved in 
du~ time. 

CAN QUALITY STANDARDS BE 

REGARDED As FIXED V ALliEs? 

The answer is an emphatic "no". 
The prevailing conception of qual­
ity is constantly changiiJg, but 
these changes take place slowly. 
"Standards" which were in vogue 
fifty years ago would be sadly out­
moded today-or so it is believed. 
At the beginning of the present 
century, pasteurization of milk was 
a procedure which 'had not yet 
earned the badge of respectability. 
Regulatory officials frowned on the 
procedure, considered that it was 
used chiefly to act as a preservative 
for milk of low sanitary quality, and 
required that pasteurized milk must 
be so labeled. In contrast, today 
the trend is more and more toward 
compulsory pasteurization. What 
will be our standards of milk qual­
ity 50 years hence - if anvone is 
living to discuss standards? 
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MILK QuALITY - NEws 

"DOCTOR JONES" SAYS:* 

By Paul B. Brooks, M. D. 

Somebody, years ago, started the 
saying "Cleanliness is next to God­
liness." Whether that's so or not 
I haven't heard of anyone criticis­
ing it on the ground there was any­
thing sacrilegious in the idea of 
associating Godliness and cleanli­
ness. So maybe I'm safe in draw­
ing on the Apostle Paul for some 
words that seem to have an appli­
cation to this matter of cleanliness. 

The apostle's words, in his sec­
ond letter to the Corinthians: " . . . 
the th~ngs which "are seen tem­
poral", he said, -(but the things 
which are not seen'\ are eternal." 
Actually, of course, ·he was com­
paring the physical things, that 
could be seen, with the spiritual, 
that couldn't. But it was another 
way of saying it was these unseen 
things that were really important. 
Read that way it applies equally 
well to the things that figure in 
personal cleanliness, 

The kid with the dirty face ahd 
hands-you can see the dirt a block 
away. The dirt you can see- it 
temporarily spoils his looks but it's 
relatively harmless. But supposing 
he's been taking turns on an ali-day 
sucker with a pal coming down 
with whooping cough. The invis­
ible virus---:that may be dangerous 
dirt. 

Caring for cases of different 
communicable diseases, in hospital 
-we used to think they had to be 
in separate buildings. The doctors 
and nurses wore gowns and caps­
sometimes masks. Different dis­
eases were in different sections. Yet 
we occasionally got "cross infec­
tions", like a measles patient get­
ting scaret fever infection. Even­
tually we learned that one of the 
ways irifection was most likely to 
be carried was on the hands of the 
attendants: those "unseen" germs 
and viruses. 
· At home it's "things which are 

seen" that're likely to start the 
housewives going, with mops and 
brooms and vacuum cleaners: mud 
tracks on the linoleum, dust on the. 

"New York State Department of 
Health, Albany, April 1952. 

furniture, a cobweb on the ceiling. 
But it's things not seen (not, any­
way, by the housewife) that starts 
infections going. The commonest 
infectious diseases - the germs and 
viruses are in the nose and throat :,., 
secretions. Like other underworld t 
characters it's usually the jobs they f 
do that :(lnally show 'em up. 

PROCTOR HEADS fOOD TECHNOLGY 

AT MIT 

The appointment of Dr; Bernard 
E. Proctor to Head of the Depart­
ment of Food Technology at the 
Massachusetts Institute of Tech­
nology has been announced by Dr. 
George R. Harrison, Dean of Sci­
ence · at the Institut~. Dr. Proctor, 
who is Professor of Food Technol­
ogy and Director of the Samuel 
Cate Prescott Laboratories of Food 
Technology at M.I.T., has been 
acting head of the department since 
January 1951. 

Dr. Proctor has done valuable re­
search in food preservation, fermen­
tation, microbiology, electronic 
sterilization, a,nd sanitation. He is 
president-elect of the Institute of 
Food Technologists and special 
consultant to the U. S. Public 
Health Service. 

Currently he is Member, Board 
of Directors of the Associates, Food 
and Container Institute of the 
Armed Services; Member, National 
Research Council Subcommittee on 
Food Technology, under Food Pro­
tection Committee of Food & Nu- I 

.j 

trition Board; Member, Subcom-
mittee on Dehydration of Foods, 
NRC Committee on Foods, Advis­
ory Board on Quartermaster Re­
search and Development; Member, 
NRC Food & Nutrition Board's 
Committee on Definitions and 
Standards of Identity for Foods; 
and Liason Representative, NRC 
Food & Nutrition Board's, Food 
Protection Committee. 

~·.· .. 



A SANITATION STUDY OF FOUNTAIN MIXED MILK DRINKS* 
FRANKLIN H. FISKE 

Assistant Director of Public Health Engineering, with the Assistance of Personnel 

of the Sanitation Division, Department of Health and .Hospitals, Denver, Colorado 

A study was conducted on the sani­
tation problems involved in the prep­
aration of fountain mixed milk drinks 
and quality determination of the in­
gredients and the finished product. In­
vestigation was made of the factors 
involved in the control of materials 
and practices in the manufacture of 
fountain drinks. 'the methods of sam­
pling and analyzing the products and 
:the comparison of the results are pre­
sented. A great variation in the quality 
of the products is evident. Determina­
tion is made of the influence of sub­
standard ingredients on the final prod­
uct and the effect of poor soda foun­
tain utensil sanitation. 

INTRODUCTION 

The food industry, in certain and 
limited phases, has made a sincere 
effort to produce and distribute 
their products in as sanitary a man­
ner as possible. This quality effort 
has been accomplished by the in­
dustry, with encouragement of san­
itation experts and regulatory of­
ficials, by two principal means: 
first, by the establishment of good 
quality control methods in produc­
tion operations; and second, by the 
improvement in the design of san­
itary, easily cleanable equipment. 
A rapid advance in the production 
of high quality foods has resulted. 
This development has been espec­
ially noticeable in the dairy indus­
try. It is the belief of milk and food 
sanitarians that this desire and abil­
ity to produce high quality prod­
ucts should be accomplished by 
all phases of the food industry. 

The question is often raised as 
to how well the dispenser of food 
products carries out his part in the 
serving of wholesome food to the 
public. Several years ago Krog and 
Dougherty1 showed the influence of 
"Scoops as a Source of Contamina­
tion of Ice Cream in Retail Stores." 
This concern in the handling of 
food products throughout the chain 
of production and distribution 

should be borne both by sanitarians 
and by all segments of the industry 
involved. 

A sanitation study of fountain 
mixed milk drinks was decided up­
on as a means of evaluating some of 
the influencing factors in the con­
trol of food quality. It was desir­
able to determine if the final pro­
duct, such as a milk shake, was 
within the quality standards es­
tablished for milk. It ''w.as also 
the intent to find out wha1 effect 
the ingredients and the utensils at 
the dispensing outlet influenced the 
quality of the final product. 

A product consisting principally 
of milk ingredients but requiring 
considerable processing at the dis­
pensing point before serving to the 
consumer was selected. The choice 
of a milk product was desirable be- . 
cause of established quality stand­
ards and control methods. As mixed 
milk drinks are . most commonly 
processed at soda fountains the 
studies conducted were confined 
to this type of retail establishment. 

SAMPLING PROCEDURES 

The sampling procedures were 
kept consistent, excepting minor 
deviations, with accepted practice 
in food sanitation activities. 

( 1) Swab tests were taken of all 
utensils used at the fountain in pre­
paring a mixed milk drink. In or­
der to simplify the method of swab 
testing a single utensil was used 
for each test. Otherwise the pro­
cedure of swabbing the malt cup, 
the ice cream dipper, the mixer 
arm and blades and the drinking 
utensil followed the technique rec­
ommended in the United States 
Public Health Service Publication 
#372 . Approximately 4 square in­
ches of surface area on each utensil 
was swabbed with a sterile swab. 

0 Presented at the 38th Annual Meet­
ing, International Association of Milk 
and Food Sanitarians, Inc., Glenwood 
Springs, Col., Sept. 26-28, 1951. 
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Born in Greenfield, Massachusetts. 
Educated in the public schools of 

Greenfield. \;\/as graduated from the 
University of Massachusetts with a 
B.S. degree in 1936. Received a M.S . 
Public Health in 1937 from the Uni­
versity of Michigan. 

Has successively been employed as 
a Sanitarian with Ann Arbor (Mich.) 
Health Department; the Hartford 
(Conn.) Department of Health; the 
United States Public Health Service; 
the Louisville and Jefferson County 
(Ky.) Health Department; and the 
Denver (Colo. ) Department of Health 
and Hospitals. At present is Assistant 
Director of the Sanitation Division of 
the last mentioned organization. 

Activities have been principally 
concerned with food, milk and gen­
eral sanitation in both field control 
and administration. 

( 2) Samples were taken of all 
the ingredients used in a standard 
fountain mixed milk drink. For the 
purpose of uniformity a chocolate 
flavored milk shake was the mixed 
drink sampled throughout the 
study. In sterile sample jars a sam­
ple of the i'ce cream used in the 
drink was obtained by use of a 
dipper. Because of the heavy bac­
terial contamination observed on 
the dipper during the early part of 
the study, it was decided to obtain 
an additional sample of ice cream 
with a sterile spoon. Samples of 
other ingredients obtained were 
chocolate syrup and milk. In order 
to determine the amount of con­
tamination that might occur in the 



168 

finished product from the drinking 
utensil, samples from the mixing 
cup and the drinking utensil were 
collected. In order to avoid substi­
tution of materials, fountain per­
sonnel were requested to make a 
chocolate milk shake. The sanita­
ian observed the method of assem­
bly and followed the procedure in 
obtaining the necessary samples. 
Swab and ingredient samples were 
kept in an iced container and de­
livered to the Sanitation Laboratory 
for analysis withiri three hours of 
the sampling time. 

At the time of sampling an ob­
servation of the soda fountain op­
eration was made by the sanitarian. 
Detailed iitlormation was recorded 
on Form I on the cleanliness of 
utensils; utensil washing and sani­
tizing procedures; utensil storage; 
source of products; type of contain­
er and any unusual circumstance 
observed in the processing of the 
fountain mixed milk drink. 

LABORATORY METHODS 

Standard methods for laboratory 
tests were followed, when available, 
throughout the study. 

( 1) Swab tests were conducted 
in accordance with the recommen­
dations in the United States Public 
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Health Service Publication #37 as 
the standard method for the bac­
teriological examination of food 
utensils proposed by the Subcom­
mittee on Food Utensil Sanitation 
of the American Public Health As­
sociation. In addition to the stand­
ard plate count, a coliform count 
was made on each swab test by us­
ing violet red bile agar in accord­
ance with the recommended pro­
cedure in Standard Methods for 
the Examination of Dairy Products 
as published by the American Pub­
lic Health Association in 19483• 

( 2) The samples of ice cream 
were tested for (a) butterfat con­
tent by means of the. Pennsylvania 
Modification of the B~b~ock Meth­
od for Milk Fat in Frozen Desserts; 
( 1?) standard bacterial plate count 
using tryptone glucose beef extract 
agar with 1 percent skim milk add­
ed; and (c) coliform organism 
count using viol~t red bile agar. All 
tests were made jn accordance with 
standard methods for d.airy prod­
ucts. 

( 3) The samples of chocolate syr­
up were tested for (a) standard 
bacterial plate count using tryp­
tone glucose beef extract agar with 
1 percent skim milk added and (b) 
coliform organism count using vio-

TABLE 1 

let red bile agar in accordance with 
the procedures normally used for 
dairy products. 

( 4) The samples of milk and the 
finished product were analyzed 
for (a) butterfat content by the 
standard Babcock method; (b) 
standard plate count using tryptone 
glucose beef extract agar with 1 
percent skim milk added; and (c) 
coliform count using violet red bile 
agar. 

QUALITY STANDARDS 

In order to evaluate the results 
of this study, standards for quality 
were established. 

( 1) Swab tests of utensils were 
considered unsatisfactory if the 
plate count per utensil exceeded 
100 colonies or the colifom1 count 
per utensil exceeded 10 colonies on 
standard media2 • , 

( 2) Ice cream samples were con­
sidered sub-standard if the butter­
fat value was less than '12 percent 
by weight, the plate count per sam­
ple exceeded 50,000 per gram, or 
the coliform count exceeded 10 per 
gram4 .• 

( 3) As no bacterial standards for 
chocolate syrup have been estab­
lished, for the purpose of this study 
the accepted standards for milk 

DEVIATION FROM STANDARDS OF MIXED MILK DRINK 

Type 
of 

Sample 

#9 
Mixed 
Milk 
Drink 
From 
Malt 
Cup 

#10 
Mixed 
Milk 
Drink 
From 
Drinking 
Utensil 

BUTTERFAT CONTENT 

Number 
of 

Samples 

118 

118 

Number 
Below 

Standard 

29 

29 

% 
Below 

Standard 

25% 

25% 

STANDARD PLATE COUNT 

Number 
of 

Samples 

117 

115 

Number 
Above 

Standard 

59 

61 

% 
Above 

Standard 

50% 

53% 

COLIFORM COUNT 

Number 
of 

Samples 

117 

114 

Number 
Above 

Standard 

49 

50 

% 
Above 

Standard 

42% 

44% 

r 
r 

. I 



were adopted. Any sample of choc­
olate syrup having a bacterial count 
of over 30,000 per milliliter or a 
coliform count of over 10 per milli­
liter was considered unsatisfactory. 

( 4) Milk samples were considered 
below standard if the butterfat val­
ue was less than 3.25 percent milk 
fat per milliliter of sample, the 
plate count exceeded 30,000 per 
milliliter, or the coliform count 
was over 10 per milliliter6 • 

(5) Although no standards have 
been established for mixed milk 
drinks, the quality standards for 
milk were adopted for the purpose 
of this study. Because the finished 
product has taken the name of 
milk in its identification the prod­
uct should be equivalent to milk in 
butterfat content and bacterial 
quality. 

RESULTS AND DISCUSSION 

A review of the laboratory re­
sults and the field observations was 
made to determine if the milk shake 
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complied with milk standards. The 
compilation of results in table 1 
shows the degree of deviation from 
the standards for fountain mixed 
milk drinks tested in this study. 

The butterfat content of the fin­
ished product samples tested was 
found to be below the standard of 
3.25 percent for a total of 29 sam­
ples or 25 percent. The sub-stand­
ard samples had a range of 1.3 per­
cent to 3.2 percent butterfat. On 
checking the individual laboratory 
results for the ingredients of these 
sub-standard samples it was evi­
dent that the practice of using de­
fatted milk and low fat frozen des­
sert, either· singly or ~llectively 
was common in the preparation of 
milk shakes. 

Seventy-five percent of the sam­
ples above standard had a range of 
from 3.25 percent to 10.5 percent 
butterfat. The above standard sam­
ples were from a combination of 
whole milk or defatted milk and 
ice cream or low fat frozen dessert, 
in addition to the syrup. The wide 

TABLE 2 
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range of butterfat content of the 
samples tested indicates no uni­
formity of quality in this respect. 

No attempt was made to deter- t 

mine the amount of fat added by 
the chocolate syrup. The addition 
of chocolate syrup may account for 
a small increase in fat content of 
the finished prqduct. 

A wider variation from the stand­
ard was noted in the bacterial qual­
ity of the finished product. Of the 
samples taken from the malt cup, 
50 percent were above the stand­
ard of 30,000 bacteria per milliliter. 
In addition, 42 percent of the sam­
ples were above the standard for 
coliform organisms. By comparison, 
samples of the finished product 
from the drinking utensil showed 
53 percent above the bacterial 
standard and 44 percent above the 
coliform standard. On the 'basis of 
the results shown on this table it 
would appear that the finished 
product was deviation from the · 
standards to a considerable extent. 

In order to determine influencing 

DEVIATION FROM STANDARDS OF INGREDIENTS 

BUTTERFAT CONTENT STANDARD PLATE COUNT COLIFORM COUNT 

Type Number Number % Number Number % Number Number % 
of of Below Below . of Above Above of Above Above 

Sample Samples Standard Standard Samples Standard Standard Samples Standard Standard 

#5 
Ice Cream 
Taken 119 79 66% 119 36 30% 119 58 49% 
With 
Dipper 

#6 
Ice Cream 
Taken 

119 79 With 66% 93 21 23 93 32 34% 
Sterile 
Spoon 

#7 
Choc. 115 39 34% 115 6 5% 
Syrup 

#8 
Milk 

119 50 42% 119 34 29% 119 34 29% 

I 
I 
~ 

: I 
I 
I 

I 
I 

I 
I 
I 



170 

factors on the quality of the finish­
ed product, the quality of the in­
gredients was considered. Table 2 
shows the degree of deviation from 
the standard of the ingredients. 

In respect to butterfa't content, 
66 percent of the ice cream sam­
ples were below standard. These 
samples had a range of from 2.9 
percent to 14.0 percent butterfat. 
By the same token, 42 percent of 
the milk samples were found to be 
below the standard of 3.25 percent 
butterfat content with a range from 
zero to 3.25 percent. Evidently the 
practice of using low butterfat in­
gredients is quite common but does 
not necessarily result "in a sub­
standard final product. 

A review of the bacterial quality 
of the ingredients by deviation 
from the standard was also made. 
From the samples of ice cream col­
lected with a dipper or scoop, 30 
percent were above the standard 
plate count of 50,000 bacteria per 
gram, and 49 percent were above 
the standard of 10 coliform organ­
isms per gram. That some of the 
contamination caine from the 
equipment was evident from the 
results of ice cream samples taken 
with sterile equipment. In this case 
23 percent of the samples were a­
bove standard for bacterial count . 
and 34 percent were above standard 
for coliform count. These results are 
in agreement with the findings of 
Krog and Dougherty. Numerous 
cases of improperly stored, dirty 
and corroded scoops were observ­
ed by the sanitarians at the time of 
sampling. · 

In the case of chocolate syrup, it 
was surprising to find that 34 per­
cent of the samples exceeded a bac­
terial count of 30,000 but only 6 
percent of the samples were above 
standard for coliform organisms. 
The presence of excessive bacterial 
counts in chocolate syrup offers a 
source of contamination to the final 
product which was not anticipated. 
A check back by the sanitarian on 
the establishments with high bac­
terial counts in the chocolate syr­
up often resulted in the detection 
of poor storage containers or cor­
roded and unclean pumps. 

The quality of milk used in the 
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processing of the fountain mixed 
milk drink was also considered. 29 
percent of the samples of milk were 
above the standard of 30,000 bac­
teria per milliliter. The same per­
centage of samples were found to 
be above standard for coliform or­
ganisms. 

The deviation from standard of 
the ingredients warranted further 
study of their effect on the final 
product. Table 3 shows the loga­
rithmic averages of bacterial counts 
for the ingredients and the finished 
product. It .is interesting to note 
that the bacterial average for the 
ice cream samples taken with the 
dipper or scoop u ed in the proces­
sing of the milk sh~ke was nearly 
double the average for the ice 
cream sampled with a sterile spoon. 
In spite of the contamination to the 
ice cream from the dipper, the av­
erage was still within the standard 
of 50,000 organisms per gram. The 
logarithmic averages for · tpe other 
ingredients, chocolate syrup and. 
milk, were within the limits for the · 

respective items. In comparison the 
logarithmic average for the finished 
product both from the malt cup 
and from the drinking utensil were 
two and one half times the stand­
ard for milk. As the averaging ' . 
method of coliform counts is still 
being considered, no attempt was 
made to evaluate this factor. 

The actual influence of individ­
ual ingredients was studied fur­
ther by the use of scatter diagrams 
(dot charts). By plotting the loga­
rithmic values for each sample of 
milk against the respective loga­
rithmic values for the finished prod­
uct from the malt cup, it is possible 
to observe the actual influence of 
the high bacterial quality of the 
milk on the finished product. In 24 
instances a high bacterial value for 
milk was a direct contributor to 
the bacterial valt,{e for the fin­
ished product. From the same chart 
it is possible to see that . 42 samples 
of milk with low bacterial values 
had comparable low values for the 
finished product. It is possible to 

TABLE 3 

LoGARITHMIC AVERAGES OF BACTERIA CouNTS 

Type of Sample Number of Samples Logarithmic Average 

#5 
Ice Cream Taken 
With Dipper 

#6 
Ice Cream Taken 
With Sterile Spoon 

#7 
Chocolate Syrup 

#8 
Milk 

#9 
Finished Product 
From Malt Cup 

#10 
Finished Product 
From Prinking 
Utensil 

119 

93 

115 

119 

117 

115 

27,000 

14,000 

19,000 

23,000 

75,000 

15,000 

I 
I 

.j 



show the influence of the other in­
gredients by the same method. Al­
though it is also possible to review 
the influence of utensils on the fin­
ished product by this method, the 
greater dispersion reduced the re­
liability of the technique for the 
number of samples in this study. 

Table 4 shows the deviation from 
the standard for swab tests on the 
utensils used in the processing of 
a fountain mixed milk drink. 66 
percent of the malt cups, 86 per­
cent of the ice cream dippers, 75 
percent of the mixer arms and 
blades and 26 percent of the drink­
ing utensils were found to be above 
the swab test standards of 100 or­
ganisms per utensil. From these 
results it would appear that soda 
fountain utensils are seldom prop­
erly sanitized. 

Sanitation control personnel of­
ten find it difficult to determine the 
effectiveness of utensil washing and 
sanitizing by observation. This is 
brought out in this study by com­
paring the field observations with 
the laboratory results. Too often 
utensils appeared clean but were 
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found to have high bacteria counts 
by the swab test method. 

CoNCLUSIONS 

A total of 119 chocolate milk 
shakes were analyzed in a sanita­
tion study of fountain mixed milk 
drinks, with the following conclu­
sions : 

( 1) The finished product was 
below the standard for butterfat in 
25 percent of the samples. 

( 2) One half of the milk shake 
samples were found to be above 
standard in bacterial quality. 

( 3) Chocolate syrup Showed 
excessive bacterial contamination in 
34 percent of the samples. 

( 4) The influence of sub-stand­
ard ingredients in the final product 
was demonstrated. 

( 5) Soda fountain utensils were 
generally found to be poorly sani- . 
tized. 

( 6) The contaminating influence 
of the dipper on the ice cream was 
established. 

TABLE 4 
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SUMMARY 

In this sanitation study of foun­
tain mixed milk drinks it was evi- ~ 
dent that the soda fountain indus­
try has failed to protect the quality 
of the food product within reason­
able standards. Greater effort 
should be made by the industry 
and by control 'officials to correct 
this situation. Additional study is 
also warranted td answer some of 
the questions raised in this prob­
lem. 
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DEVIATION FROM STANDARDS OF UTENSILS 

STANDARD PLATE COUNT COLIFORM COUNT 

Type Number Number % Number Number % 
of of Above Above of Above Above 

Sample Samples Standard Standard Samples Standard Standard 

#1 
Swab of 118 78 66% 119 15 13% 
Malt Cup 

#2 
Swab of 118 101 86% 119 36 30% 
Dipper 

#3 
Swab of 119 89 75% 119 20 17% 
Mixer 

#4 
Swab of 114 30 26% 115 9 8% 
Glass 

II 
II 

I 
I 
I 

I 
I 
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FOUNTAIN MIXED MILK DRINK SAMPLE FORM 

Name of Establishment ......... .... ...... .... ... ....... ..... .... ............ Address .... .... .. .. ......... ... .... ..... ..... ...... ......... .. ...... ...... .... ........• 
~ 

Date .... .. ..... .......... ..... .. .... ... .. ......... Time ..... .. ... ... ........ ... .... ..... .. ... .. ...... .. .... .. Room Temperature .. .... ..... ...... .. ... ... .. ... .. . 

Sample collected by : 

1. Swab 
2. Swab 
3. Swab 
4. Swab 
5. Sample 
6. Sample 
7. Sample 
8. Sample 
9. Sample 

10. Sample 

Observations 

malt cup 
dipper 
mixer arm and blades 
glass or paper cup 
ice cream (dipper) 
ice cream (sterile spoon) 
chocolate syrup 
milk 
product (malt cup) 
product (glass or paper cup) 

B. F. 

'.,., 
i 

Plate Count 
Coliform 

Count 

I 

1. Nlalt cup clean? ..... ....... ... ....... ....... ... ....... .. ...... ... ..... .-............ .. .... .... ... .... .. ... ........... .... ..... ........... ... .... ..... .. ..... ... ... .... ..... . . 
1\tfalt cup storage? ..... ..... . ....... .. .. ... ... .. ... ...... ..... ..... .. ..... ...... .. .. ....... .. ..... .... ...... .......... .. .... ... ... .... ...... ... ....... .... ...... .... ... .. 
Nlalt cup condition? .. ... ...... ...... .. ...... ..... ..... ..... .. ... .... .... ... .. .. ..... .... ... .. .. ... .. .. ....... ....... ....... ... ..... .. ... .... ... ... .... ... ..... ......... . 
Washing and sanitization method ...... .... .. ... .. ..... ..... ..... ...... .... ... ....... ...... .... .... .. .... ... .... ....... .... ... ...... ..... ... .. ...... ... ...... . 

2. Dipper clean? ... .. , .. ... ..... ..... ....... ... ... .. ... .. ..... ... ..... ........ .... .. ....... .. ...... .. .... ... .......... .... .... ...... ... .. ....... ....... ...... ..... ... .. ...... .. .. 
Dipper storage? .. .. .. .. .. .... ........ ... ... .... ....... .. .... ...... ... .... .. ......... ..... .. .. ... .... ........ ...... ..... ....... ..... .. .... .. .... .. ...... ... ...... ...... .. .. . . 
Dipper condition? ............ ..... ... .... ..... .. ........ ...... .. .. .... ... ....... .. .. ....... .. ...... ........ ..... .. .. .. .. ..................... ... .... ....... .. .... ..... .. . .. 
D ipper cleaning procedure .. .. .. .... ... ... ........ ... ... ... ..... ..... .. .. ..... .... ......... ... .... .... .... .. .. ... ... .. ....... ..... ....... ...... .......... .. .. .. .. . . 

3. Nlixer arm clean? ...... ..... ... ... ... .. ..... .... ............. ... ... ... ... .. .. ... ..... ...... ...... ..... ... ... ...... ..... ... ... .. ... .. ......... .... ..... .... ...... .. ... ..... . . 
Cleaning procedure? .. .... ...... .. .. .. .... .... .... ... ....... ........ ... .... ........ ...... .. ...... ...... .... ... .... .... .... ...... .. .... .. .. .... ..... .... .. ....... ... .. .. . . 
Washing and sanitization method? .. .. ..... ....... ... ... ............. .... .. .... .. .. .. .. ... .. .... .. ... ... .. ..... .. .. .. ...... ... ....... ... ..... .. ... ............. . . 

4. Glass or paper cup clean? .. .... ...... .. .... .... .... ........... .. ... ... .. .... .. .... .. .. .. .. .. ... .. ..... ............. .. .......... .... ..... ..... ... .... .... .... ....... .. . 
Glass or paper cup storage? ...... .. .... .. .. ....... .. ......... ... .... ........... ..... .. ...................................... .... .. ... ......... .. .... .... .. ....... .. 
Washing and sanitization method? .. .... ... .... ............... ... .. ... ... .. ..... .. .... ...... .. ... .. ..... ......... ..... .... ... .... ...... ... ... .... .. .. .. .... .. 

5 & 6. 
Ice cream source? ........ ...... .. ...... ..... ....... ...... ... ..... ....... .. ...... .. ... ...... ... ...... .... ......... ........ ... ... ... .. ... ......... .. .. ......... ... ..... ... .. 
Ice cream storage? .. ... ...... ....... ... .. .... ..... .. ... .... ... ... .... ... .... .. .. .. .... ... ... .. ....... ... .... .. ........ .... ... .... .... .... .... ... .... .... .. ..... .. .. ...... .. 

7. Syrup source? .. .... .. ...... .......... ...... ... ...... ... ...... ....... ..... ... .. ... .. ...... ... ..... ..... ........ ...... ...... ... ... ... ..... .. .... .. .. .. ... ... .. ... .......... .. . .. 
Pump condition? ..... .... .. .... .. ...... ... .. ..... ... .... .. .... .. .... ... .. .. ..... .. .... ... ... ...... ...... .. ..... .... .. ... .. .. ......... ..... .... .. ....... ... .. ... ... ... .. ... . .. 

8. Milk source? ...... ..... ... ..... ... .. .... .. ....... ..... .. .. ... ... ...... .... .. .. .. .. ... .. .... ..... .... ..... .... .. .... .... .. .. .. .... ... ..... .... .. ........ .... ... .. ... .. ..... ... .. 
Milk storage? .. ... ... .. ... ... .. ..... ...... ...... .. .. ........... ... .. ... .... ..... ........ ..... ....... ... ...... .. ....... .... ... ........ .. ... ...... .... ... .. ........ ... .. ... ... .. 
Type of container? ... ... .. .. .. .. ......... .. .... ... ... .. .... .. .. ......... .. ... ...... .. ... .... .... .. ...... ... ..... ....... .. ........ ........ .. .. ... ....... ....... .. ....... .. 

9. Remarks ..... ... ..... ...... ..... ...... .. ... .. .. ....... ..... .. .... ..... ... ............... ... ...... .... ...... ... ... ...... ... ..... .. ... .... ..... .. .. ..... ...... ... ........ .. ....... ... .. 



SUPPLEMENT #2 TO THE 

3A SANITARY STANDARDS FOR FITTINGS USED ON MILK 

AND MILK PRODUCTS EQUIPMENT AND USED ON SANITARY 

LINES CONDUCTING MILK AND MILK PRODUCTS 

Formulated by 
International Association of Milk and Food Sanitarians, Inc. 

United States Public Health Service 
The Dairy Industry Committee 

In keeping with the provisions of the SA Sanitary Standards 
for Sanitary Fittings and Connections ed on milk and milk 
products equipment, this supplement hereby incorporates the 
following fitting into this standard: 

PART NAME 

13SH Hex Nut (Used with flared tubing and 
standard sanitary fittings with gasket seats) 

APPROVED BY: 

C. A. Abele, Cha.irman - r.~ of I.AMFS 

-USPHS 

H. s. Fielder, Ch?.irman - Tech. Committee DISA 

PAGE NO. 

15 

173 

3A DRWG. No. · 

SA-100-13 

Date 



~R 

I~ M in r<o01os ~=========--_t-

Acme 
SIZE Thds OL HS K M Per ln. 

I" 8 .750 1.187 1.812 1.015 

j_" 
12 8 .812 1.703 2.407 1.515 

2" 8 .875 2.203 3001 2.015 
I" 

22 8 .968 2.703 3.595 2.515 

3" 8 1.015 3 .203 4.191 3 .015 

4" 6 1.156 4.203 5.42Cil 4 .015 

13 SH HEX NUT 

p 

1.352 

!.884 

2.416 

2.948 

3.480 

4.544 

______ j __ 

I 

K 

Q X 

1.497 .312 

2.029 .343 

2561 .406 

3.093 .406 

3625 406 

4.730 .500 

.·• _,~J 

3A STANDARD 

SANITARY FITTINGS 

3A-I00-13 

I-< 

~ 
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MILK and FOOD SANITATION 
THE BEST SANITARIANS ARE GOOD SALESMEN 

JAMES A. KING 

Consultant, The National Sanitation Foundat-ion 
Ann Arbor, Michigan 

A parallel is drawn between the role 
of a salesman and that of sanitarians. 

The author discusses some of the 
principles of salesmanship and educa­
tion which the sanitarian may profit­
ably apply in his work. It is suggested 
thai human relations can be approached 
in a scientific manner as well as the 
physical problems involved in sanita­
tion. 

Failure in human relations is equiva­
lent to failure as a sanitarian. The key 
to success is a liking for people. 

ONCE THERE WERE TWO SALESMEN. 

They worked in adjoining ter­
ritories and sold the same product, 
sanitation. One of these men took 
this job of selling just as it sound­
ed. He went out and sold sanita­
tion as a part of modem homes, as 

an essential in new water systems, 
as part of a good meal, as al). extra 
feature of ice cream, and as a part 
of quality living. He liked people 
and believed in their ability to do 
things for themselves. 

The second salesman was dilfer­
ent. He decided that since certain 
items were on the criti al list, he 
should delete the others &~m his 
catalogue and concentrate on the 
"important" items. Since only a 
part of the population needed the 
critical product, he dealt with only 
a part of the people. His prospec­
tive clients were usually the 
less-progressive portion of the 
population wi!h little money, and 
the salesman soon found himself 
in quite a bad situation. He had a . 
limited territory involving a small 

____.,_ 

·~NCJ{TJIERE WERE TWO 'vy SALESMEN 

James A. King, associated with the 
National Sanitation Foundation of 
Ann Arbor, Michigan since 1949, was 
graduated from Tennessee Polytech­
nic Institute in 1936 and received his 
M.P.H. from the Michigan School of 
Public Health. 

He has served as sanitarian in Ten­
nessee local health departments, as a 
milk and food sanitarian with the 
Public Health Service, and as Di­
rector of General Sanitation in charge 
of milk and food activities for the 
Colorado Departn1ent of Public Health. 
He is a member of the INTERNATION.-~L 
AssociATION OF MILK AND FooD SAN­
ITARIANS, INc., and a Fellow in the 
American Public Health Association. 

line, selling only to the less-pro­
gressive people, and had no 
budget for advertising. To make 
matters worse, he tried to force 
people to take his product, "like it 
or not," because it was "for their 
own good." Things went from bad 
to worse. When the product was 
mentioned, people thought of a 
policeman or of the bad situations 
which the salesman sought to cor­
rect. Industries that needed this 
salesman's product never mentioned 
it to the people they knew. 

From time to time this man went 
to meetings and listened to new 
selling techniques or to better ways 
of pushing the items which he was 
already selling. He thought that 
the high-sounding ideas were fine 
but knew that they did not apply 

I 

• 
~ 
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to his situation. In the first place, 
he was too busy with his routine 
work; in the second place, his boss 
kept him busy answering com­
plaints; and in the third place, he 
expected someone to hand him a 
set of rules that would apply in 
every situation. 

Meanwhile, other agencies were 
stealing his territory, though he 
didn't know it. One organization 
published attractive bulletins and 
had discussion on "convenient 
kitchens ." Another had movies and 
demonstrations on how to get 
running water. A third organiza­
tion offered a prize for the most 
community improvement. The 
paint-up-fix-up campaign, with its 
public participation and publicity, 
encroached still further on the ter­
ritory. The agencies were using 
good selling techniques and, in no 
case, was their program hampered 
by lack of imagination. Their pro­
grams varied with the needs of 
the people. 

SELLING SANITATION 

But, we are interested in the first 
salesman, who like the sanitarian, 
has a good product, a necessity for 
all the people. He may have a few 
"must" items in his catalog, but in 
general they are all important. How 
does he merchandise this product, 
sanitation? 

Let us try to forget that the term 
sanitation is often used in connec­
tion with the word "control" and 
think of the word in a little differ­
ent light. We might say that sani­
tation is the science of a healthful 
environment and that it involves 
both material and methods. With 
that thought in mind, it follow~ 
that we are selling or promoting 
better methods- scientific methods. 
At the same time, we are selling or 
promoting equipment-scientifically 
designed equipment, that will pro­
mote or protect the health of the 
people. 

"Health" is a nebulous word. At 
best, it is hazy and vague. We must 
be sure that sanitation and its re­
lation to health is described to 
people in terms that mean some­
thing to them. 

Goon SALESMEN 

Imagine how difficult it would 
be to sell pasteurization if the cus­
tomer had no interest in milk. O:r, 
the difficulty of selling septic tanks 
without the conveniences of plumb­
ing and running water. Our task is 
one of adding to, or modifying, the 
methods and facilities which people 
must have and want, in such a way 
that the former will contribute to 
healthful living. A deep well pump 
and pressure water system are con­
venient, but if the well is properly 
located and protected and the pump 
safely installed, water from that 
system is safe and a feeling of se­
curity and comfort can be also ob-
tained. ' 

Some health workers will not 
agree that a parallel exists betvveen 
the task of the sanitarian and that 
of the salesman. They wili contend 
that the sanitarian must be more 
scientific and selective in his ap­
proach to the alleviation of condi­
tions which have been proven to 
cause disease. By this, they mean 
that the sanitarian is required to 
select his activities principally on 
the basis of need, as determined by 
prove~ health hazards, and proceed 
step by step to eliminate problems 
in an orderly manner. With the first 
part of this requirement there is 
little argument. It is believed, how­
ever, that there is need for discus­
sion when the sanitarian or his 
superior undertakes to select scien­
tfic methods of carrying out his im­
provement program. The promotion 
of certain types of facilities and 
methods required for sanitation 
constitutes a change in the life of 

WHAT DOES SANITATION MEAN 

To ME? 

a community. Such an undertaking 
is a long-term educational prob­
lem. It requires the application of 
scientific principles which are JTIOre 
demanding though less understood 
than chemistry, bacteriology, and 
physics. These principles do not 
lend themselves to an unvarying 
pattern but require a constant shift 
to meet different · personalities of 
individuals and groups. 

EssENTIAL FACTORS IN SELLING 

While the sanitarian would not 
wish to be compared with the type 
of "high pressure" salesman who 
uses unorthodox methods, the two 
professions require the application 
of similar scientific principles. 

Perhaps the first essential in any 
selling campaign is selling yourself. 
Abraham Lincoln once said, "Live, 
think and act so as to arouse trust 
and to create confidence. If you 
are to win a man to your cause, 
first convince him that you are his 
true friend. Therein is a drop of 
honey that catches his heart, which, 
say what he will, is the greatest 
highroad to his reason. Once gain­
ed, you will find but little trouble 
in convincing his judgment of the 
justice of your cause. On the con­
trary, assume to dictate to his judg­
ment or to command his action -
and he will retreat within himself, 
close all avenues to his head and 
heart; and though your cause be 
naked truth itself, transformed into 
a . spear harder than steel, and 
though you throw it with more 
force than Hercules, you shall be 
no more able to pierce him than 
to penetrate the shell of a mud 
turtle with a rye straw." 

One need not enumerate the 
characteristics of personality and 
character required of a sanitarian. 
It is assumed that these are pre­
requisites to employment. 

A second fundamental to selling 
sanitation is a knowledge of the 
details and scope of products to be 
sold. The hardware salesman who 
sells only hammers would be in­
efficient even if he sold more ham­
mers than anyone else - especially 
if his customers needed nails quite 
badly, also. He would be more ac-



curately named a hammer salesman. 
By the same token, some sanitation 
men could well be titled inspectors 
or privy salesmen. 

The salesman concerned with 
farm equipment should certainly 
know something about farming and 
should be particularly well ac­
quainted with the situation which 
his product fits. Each citizen might 
well ask how your product fits into 
his home, farm, neighborhood and 
community. You should be able to 
approach him in such a way that 
he will want sanitation. 

APPLICATION TO PUBLIC uSE 

What is usually in the sanitar­
ian's catalogue? What does he have 
to offer that the man, woman and 
cliild want to buy? One would ex­
pect to find material and methods 
affecting water supplies, sewage 
disposal, milk, food, schools, indus­
try, housing, et cetera. One would 
further expect to find the featured 
points of these items pictured in 
detail along with sources of further 
information as to how one goes 
about securing these items. One 
would expect his material to point 
out that the product, sanitation, is 
essential to health and that it con­
tributes to convenience, beauty, 
comfort and security. Most sanitar­
ians, unfortunately, have quite a 
distance to go before their catalog 
will become attractive enough to 
be an asset. Salesmen have pictures, 
prices, attractive folders and mov­
ies which picture their products in 
a favorable light. What does the 
sanitarian have to show to his pub­
lic besides an inspection pad? 

In few cases is sanitation a com­
plete package. It . is sold as an ac­
cessory. The accessory without the 
main item is as worthless as a car 
without a motor or the light bulb 
without electricity. Understanding 
this relationship is of utmost impor­
tance. It is demonstrated in a pam­
phlet issued recently by the U. S. 
Depmtment of Agriculture entitled 
Tools For Food Preparation and 
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Dishwashing. Integrated into this 
bulletin were numerous methods 
contributing to health but they 
were sold as a part of the kitchen 
and not as sanitation. 

Dr. Haven Emerson declared, 
"It's not only the product that is 
sold but also each wise precaution, 
each cooperative endeavor, each re­
finement· of cleanliness." Those pre­
cautions and refinements are sanita­
tion but they have no market with­
out the product. 

An understanding of government, 
religion, education, politics, family 
relations, family history, farming, 
finances, industry, and ~tertain­
ment is just as important to achiev­
ing health as knowing the cau~e and 
distribution of typhoid or dysen­
tery- perhaps more important. The 
existence of disease is a scientific 
fact but the solution to the prob­
lem can be attained only by work­
ing with the variable factor, people. 

While a sanitarian should know 
the intricate details of the sanitary 
sciences such as chemistry, engi­
neering, physics, bacteriology, etc., 
such knowledge is of little value if 
it cannot be translated into public 
use. By the same token, simply 
learning about the people in his 
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territory itsn't enough unless he 
also learns to interpret the facts 
which such a study can provide. 
He must know the basic motives 
which affect people, such as per­
sonal and social recognition, ro­
mance, and desire for a long life, 
money, and comfort; how to work 
effectively with individuals and 
groups; and the factors involved in 
changing habits and behavior. We 
can accomplish little as sanitarians 
unless we are able to use the physi­
cal sciences as our base and social 
sciences in our methods. We are of­
ten inclined to dismiss the latter as 
being common sense but we never 
cease to look for the key to better 
methods of convincing people of the 
justness of our cause. The key is to 
be found in the application of a sci­
entific knowledge of people. 

Having gathered and analyzed 
sound knowledge of the people he 
will work with and how they live, 
the sanitarian should begin inquiry 
into the status of community sanita­
tion. Industry would call this mar­
ket research. Such information as 
can be gathered from public records 
and agencies or officials certainly 
should be accumulated as soon as 
possible. Usually this is not enough 
information on which to start a 

PooR PLANNING REsULTs IN RESENTMENT 
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sales campaign or a sanitation pro­
gram. It only tells what the need 
appears to be based upon the best 
information available. 

Since need does not indicate in­
terest, the sanitarian cannot assume 
that 'he is ready to start selling im­
mediately after he determines the 
greatest needs. People have a pecul­
iar characteristic of wanting to think 
for themselves . Why not endeavor 
to include people in the study of 
their own community, arouse inter­
est and educate them at the same 
time? 

CoMMUNITY CooPERATION 

In Clinton County, Ohio, in 1949, 
citizens, with the help of state 
health and extens-ion service repre­
sentatives, surveyed their entire 
county in order to find just what 
their problem was. They found, 
among other things, that brucellos­
is was an immediate problem in the 
area and that many rural and ur­
ban families do not drink pasteuriz­
ed milk. The advantage of such a 
survey is that the people become in­
terested in the solutions to problems 
by participation in their discovery 
and in the planning of a solution. 
Other groups have successfully 
used this survey plan in their areas. 

Practically every community has 
organizations that are interested in 
improving their way of living. 
Whether or not they are willing to 
participate actively in studying 
their sanitation status, enlisting 
their interest is worthwhile. There 
are numerous books and pamphlets 
on how to work with community 
organizations. They include such 
topics as finding the community 
leaders; stimulating interest, or­
ganizing meetings, group discus­
sions, etc. These are worthwhile 
"how-to-do it" articles which are 
worth reading. 

In the absence of community 
self-study, local health departments 
may wish to evaluate the schools, 
dairies, restaurants, horne sanita­
tion, community house-keeping, or 
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other phases of cornrnullity health 
with their own or state hea1th per­
sonnel. 

In any case, industries such as 
the milk and food industries and 
representatives of other concerned 
branches of government such as 
education and agriculture should be 
consulted and invited to assist in 
planning the study as well as in 
publicizing results. 

Following a survey to determine 
the needs in an industry or com­
munity there must be an analysis 
of significant facts before a report 
can be released. The planners 
should have a voice in the use · 
which is to be rna<J-e .,pf such a re­
port. Generally, it is u'S'ed to arouse 
interest and as a basis for planning 
an improvement program. Care 
inust be used in publicizing some 
types of surveys since they may 
involve the destruction of public 
confidence in an industry or agency. 
An example of this is the publiciz­
ing of milk sur~ey results in a small 
community without first giving in­
dustry an opportunity to work out 
its own problems. Farmers who are 
supplying milk to the best of their 
knowledge and ability will seldom 
react favorably when their scores 
are made public property before 
they know what constitutes good 
practice. The same is true of res­
taurants or other groups. The best 
yardstick in determining good prac­
tice is to consider how one would 

handle such a campaign if he were 
hoping to improve the industry by 
selling them new products and 
methods. The complete sanitary 
survey, whether done by the pt ople 
themselves, by a sanitarian, or joint­
ly, following consultation with in­
terested groups, can also serve as 
a basis for program planning. 

Again, sanitarians should not for­
get that any program of sanitation 
involves p'eople. These people 
should have the privilege of help­
ing to plan a program if they are 
expected to participate. There are 
many skills involved in working ef­
fectively with such groups and 
common sense and good judg­
ment are essential. Basically, the 
sanitarian must believe in people, 
and their ability to do things for 
themselves. He must help people 
to arrive at their own decisions even 
though he might save time by giv­
ing expert advice. 

Each activity is a tool and each 
situation may require a change in 
sequence. A sanitarian's success or 
failure will not be judged by how 
frequently he makes inspections or 
speeches, but by the improvement 
in methods and facilities which his 
efforts stimulate the people to pro­
vide. The credit will go to the peo­
ple in every case, but to the sani-. 
tarian goes the feeling of satisfac­
tion that he has been a part of 
achieving sanitation as a way of 
life. 

PRoPER PLANNING RESULTS IN CooPERATION 
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THE MILK PLANT FIELDMAN 

T. R. ENIUGHT 

Klenzade Products, Inc. 
Beloit, Wisconsin 

"The Milk Plant Fieldman" is a sum­
mation of studies and observations 
made over a period of several years 
throughout the United States and Can· 
ada. These studies were made in butter. 
cheese. evaporated milk. and fluid milk 
marketing areas. and covered a large 
number of fieldmen and field programs. 
The conclusiqns reached as a result of 
the observations and studies are pre­
sented to the dairy industry to encour­
age the formulation of more practical. 
sincere. and sound field programs. 

The role of the milk plant field­
man in the dairy industry is becom­
ing one of the more important, but 
least understood, of the industry's 
many activities. This lack of under­
standing is evident on the part of 
the management, the producer, and 
the fieldman himself. 

What is the status of the milk 
plant fieldman? What are his qual­
ifications? What are his duties? 
What can management expect 
from him, and he from the man­
agement? ·what can the producer 
expect from him, and he from the 
producer? These and many more 
questions have long been unan­
swered in the relationship between 
the management, the fieldman, and 
the producer in regard to field pro­
grams. The success of any field pro­
gram calls for a complete under­
standing of the fieldman's status, 
Too often this has not been clari­
fied to a point where any one of 
these groups has an understanding 
of the real objective. 

DUTY OF FIELDMAN 

The milk plant fieldman's duties 
are to keep the plant adequately 
supplied with good quality milk 
from satisfied producers. While 
this may seem to be a very general 
statement, it does specifically de­
fine his role in the industry. Unless 
the fieldman can fulfill that role, 
he is a failure to management, to 
the producer, and to himself. 

A complete analysis of the qual­
ifications of the fieldman to per­
fOim his duties should be thorough­
ly checked by management in the 
formulation of a sound field pro­
gram. Can he buy milk as it should 
be bought; or does he resort to 
cutting comers on quality or price 
commitment? Can he trace down 
quality trouble and br'ng about 
proper correction? Can he gf!in and 
hold the complete confidence of 
the producers as well as that of 
the management? Is he capable of 
planning his work systematically w 
avoid duplication and other waste? 

Too often the Heldman attempts 
to solicit milk from a producer who 
is dissatisfied with his present buy­
er simply because he is experienc­
ing quality trouble. In doing this, 
he is being unfair to management, 
the producer, and himself; and 
trouble usually is forthcoming as 
soon as he buys that producer's 
milk. The fieldman should deter­
mine through proper and thorough 
investigation, just why the pro­
ducer is interested in changing 
buyers. If the reason is honest and 
sincere, he should buy the milk 
with an understanding as to what 
is expected from, and what must 
be supplied by, each party. If, on 
the other hand, the neldman finds 
that the producer is desirous of 
changing buyers simply because of 
quality trouble, he must not, and 
cannot afford to, cut comers by 
misleading the producer on the 
quality program. 

A large number of fieldman will 
have to admit that they have con­
doned that practice. Many have 
used different angles and approach­
es but definitely performed with 
the same intention and concluded 
with the same resulting failure. 
These practices on the part of a 
fieldman will do more to destroy a 
a good field program that years of 
honest and sincere efforts can build 
up. 

Another factor to be closely 
checked by management is the de-
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termination of whether or not the 
fieldman is qualified to do proper 
quality control work when called 
upon to do so. Can he do a syste­
matic job of analyzing the cause 
of quality trouble and work with the 
producer to permanently correct it; 
or will he be content timidly to call 
upon the producer and vague­
ly hint that there is something 
wrong and suggest that the produc­
er try and find it? Does the fieldman 
have the ability and desire to trace 
down quality trouble? Does he 
know where and why to look for the 
source of quality trouble? Can he 
gain the cooperation of the pro­
ducer in correcting quality trouble 
without creating ill will? 

DESIRABLE QUALIFICATIONS 

To perform his duties properly, 
the fieldman must possess these 
several esential qualifications: He 
must be a saleman, able to sell 
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himself and his employer to the 
producer on a high level without 
misleading statements. He must 
know milk and milk quality. He 
must be alert and abreast of the 
times: familiar with the most re­
cent trend of the economics of the 
industry as well as the latest and 
most up-to-date information on 
sanitation. He must be able to trace 
quality trouble to its source and 
determine its cause and correction. 
He must have the confidence of 
his producers as well as that of 
his management. He must be firm, 
but not headstrong or arrogant. He 
must conduct himself with dignity, 
and in such a manner as to avoid 
adverse reflection upo.n his employ­
er or himself. He must have full 
respect for the producer's property 
riglits, and refrain from smoking or 
other habits which might be con­
sidered undesirable while on the 
producer's farm. He must be able 
to make full use of his time, plan­
ning his work systematically to 
avoid duplications and to allow for 
concentrated effort. He must poss­
ess a thorough understanding of 
the problems of the producer as 
well as those of the plant, and nev­
er sacrifice one at the expense of 
the other. He must at all times be 
fully aware of his duties "to keep 
the nlant adaquatel y supplied with 
good quality milk from satisfied 
producers", and conduct himself 
accordingly. 

DUTY OF MANAGEMENT 

The milk plant manager, in an 
effort to evaluate the efficiency of 
his fieldman, would do well to study 
these more common failures to de-

MILK & fOOD SANITARIANS 
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termine where and why his field­
man is not performing: 

1. He does not plan his work 
systematically. Too often, the field­
man is inclined to use less than 50 
percent of his time to advantage. 
He drives needless miles to see a 
single producer, while he could 
have made several worthwhile calls 
on that same trip. 

2. He is not sure about himself 
or his field program. Many times 
a fieldman will make several calls 
on a producer to trace down and 
correct quality trouble, when he 
could have done it properly on the 
first call had he been qualified to 
perform that braihll of the field 
work. There is no Be tter way to 
lose the confidence of the producer 
than to fail on a quality call. Sys­
tematic and thorough check of all 
possibilities by a competent field­
man will avoid this and build up 
confidence. 

3. The fieldman is inclined to 
sell himself on the idea that he has 
no right to make an inspection . of 
the producer's dairy unless he is 
asked to do so by the producer. 
Technically, this might be correct 
in some cases and in some milk­
sheds, but any Heldman who can­
not gain this right when he buys 
a producer's milk, or upon his first 
call upon that producer, fails in 
his duty. With proper application 
and conduct. this right will not be 
questioned at any time. 

4. The fieldman is inclined to 
create confusion in the mind of the 
producer through lack of a solid 
and determined program. He must 
be sure of his program, then stick 
to it, and present it to the producer 
in a manner that will leave no 
doubt. 

September 21st to 24th inclusive. 
The convention opens with a re­

ception in the Conrad Hilton Hotel 
on Sunday, where all of the sessions 
of the convention will be held with 
the exception of the Joint Sessions 
of the milk dealers and ice cream 
manufacturers on September 24th, 
which will be held in the Sherman 
Hotel. 

While there is a registration fee 

5. The fieldman must be kept 
abreast of the times. The milk in­
dustry is adaquately supplie4 with 
trade magazines and papers which 
are continually bringing out the 
latest information regarding the in­
dustry. These should be studied by 
every fieldman. 

6. The management should 
study and 'analyze its own concep­
tion of the field program. Too 
often, management is not sure of 
its own program, and consequently 
cannot properly clarif~ it with the 
fieldman. 

During the past several years, 
it has been this writer's good tor­
tune to work with fieldmen from 
most of the major milksheds in the 
United States and Oanada, study­
ing their attitudes, their qualifica­
tions, their shortcomings, and their 
failures. During this period of 
study, it has been a pleasure to 
work with some fieldmen who ful­
fill every requirement to a maxi­
mum; others who possess some of 
the qualifications which enable 
them to perform only a part of 
their duties; and others who display 
no qualifications or abilities to per­
form any of their duties to a satis­
factory degree. It is regretful that 
the number in this third group is 
surprisingly large. Management, by 
careful analysis and screening, can 
select fully qualified fieldmen. With 
complete understanding between 
management, the fieldman, and the 
producer, a sound field program 
can be made to function properly. 
be considered as nothing more than 
Without it a field program must 
be considered as nothing more 
than a token gesture. 

for members of the Ice Cream As­
sociation, there will be no registra­
tion fee for sanitarians who register 
and attend the convention sessions, 
as the associations guests. 

Those who desire hotel accomo­
dations should write to the Inter­
national Association of Ice Cream 
Mfrs. 1105 Barr Building, Washing­
ton 6, D. C. for ,hotel application 
blanks. 



SOME FACTORS WHICH CONTRIBUTE TO THE 
PSYCHROPHILIC BACTERIAL COUNT IN MARKET MILK* 

F. A. RoGICK AND L. H. BURGWALD 
Department of Dairy Technology 

The Ohio State University 
Columbus, Ohio 

Results indicate the mesophilic counts 
were approximately three times great­
er than the psychrophilic counts in 
raw milk. No psychrophiles were ever 
found in 4.1 ml of pasteurized milk 
taken from the vat (L TL T) or from the 
HTST pasteurization system. Psych­
rophiles were found in some of the bot­
tled milk, taken at the start of bottling 
operations. 

Psychrophiles were found in all sam­
ples at the end of one week storage at 
refrigeration temperatures, and almost 
invariably the psychrophilic count at 
this time was higher than the meso­
philic count. 

Results indicate the psychrophilic 
bacteria were not thermoduric and 
probably were facultative rather than 
true psychrophiles. They were mostly 
cocci or non-spore forming bacilli, in­
ert or acid forming. 

T HE PRESENCE in milk of psychro­
philic bacteria, i.e. those bac­

teria which grow at low tempera­
tures, is of considerable interest to 
market milk technologists and qual­
ity control officials because of the 
general trend toward less frequent 
delivery of milk. An example of 
this trend is the adoption in many 
cities of the three-day-a-week de­
livery, or of the every-other-day de­
livery, practices which require the 
milk to have excellent keeping 
properties when stored at normal 
refrigeration temperatures. 

Bergey's Manual1 shows that 
there are relatively few bacteria 
that have an optimum temperature 
between 15° and 20°C. Morris9 re­
ported that in some samples of milk 
held overnight in a refrigerator at 
4 °C, Pseudomonas types predom­
inated, and the same organism iso­
lated from farm water supplies 
would grow in milk stored at 4°C. 
Morgan8 studied the contamination 
of milk churn (cans) in winter 
caused by the growth of Vibrio un­
dula. Psychrophilic organisms in 
water and butter were studied by 
Jezeski and Macy7 • They isolated 

and identified Pseudomonas, Flav­
obacterium, Alcaligenes, and 
Achromobacter. Some cultures 
were able to survive pasteurizaion. 

Fay5 found that psychrophilic 
organisms gained entrance to cream 
after pasteurization, and usually 
were traced to contamination from 
water used in rinsing equipment. 
None of the organisms isolated were 
spore-formers, and none 'sW"vived 
pasteurization. Thomas et al. 11 re­
ported that pasteurization destroys 
bacteria which grow at low tem­
peratures. 

The coliform group also is cap­
able of growing at relatively low 
temperatures. This was demon­
strated by Dahlberg3•4• Burgwald 
and Josephson2 • and Wilson12

• 

Burgwald and Josephson2, study­
ing the effect of refrigeration stor­
age on the keeping qualities of 
pasteurized milk, found that the 
more extensive the period of warm­
ing before storage, the poorer was 
the bacteriological keeping quality. 
Psychrophilic bacteria were found 
to multiply slowly up to four days, 
but to increase more rapidly there­
after. After one week storage, the 
psychrophilic counts usually ex­
ceeded the mesophilic counts. 

The present study was undertak­
en to determine the relationship of 
the number of psychrophilic and 
mesophilic bacteria in both raw and 
pasteurized commercial milks when 
fresh and after one week storage in 
a refrigerator, and to determine the 
effect of certain plant practices on 
the psychrophilic count of market 
milk. 

ExPERIMENTAL PROCEDURE 

Samples of raw, pasteurized, and 
bottled milk representing the same 

0 Article No. 6-51, Department of 
Dairy Technology, The Ohio State Uni­
versity. Financed in part by the Ohio 
Dairy Products Research Fund. 
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original milk were taken from sev­
eral milk plants for a period of 
about one year. Certain of the 
plants were equipped for vat pas­
teurization, ( 143°F for 30 minutes), 
and others utilized the high tem­
perature short time system ( 161 °F 
for 16 seconds). 

Bacterial analyses were made on 
the following: 

1. Raw milk: sample taken in 
sterile bottle from receiving or 
storage tanks. 

2. Pasteurized milk: sample tak­
en in sterile bottle from the vat at 
end of holding period, where LTLT 
(vat pasteurization) was used, and 
from the pasteurizing system where 
HTST was used. 

3. Bottled milk: sample taken 
in a plant-washed bottle from the 
bottle filler. . 

4. Bottled milk: sample taken 
in a sterile bottle from the bottle 
filler. 
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5. Empty half pint bottles from 
the bottle washer. 

6. Where samples were obtain­
ed at the start of plant operations, 
they were taken at the bottle filler 
in sterile half pint bottles (a) of 
the first milk reaching the filler, and 
(b) of the last of that same lot of 
milk which reached the filler. 

Samples were iced and trans­
p01ted immediately to the labora­
tory where bacterial counts, acidi­
ty, and phosphatase tests were 
made. ·Standard procedures10 were 
followed in every instance. The 
phosphatase test used was the New 
York City10 field test with 30 min­
utes incubation. 

The samples were plated out in 
suitable dilutions in TGE skimmilk 
agar, and incubated at 35°C for 48 
hours for the mesophilic count, and 
at 4° to 7°C for 12 days for the 
psychrophilic count. On the fresh 
pasteurized and bottled samples for 
psychrophilic counts 3.0, 1.0, and 
0.1 ml of samples were used. To 
the clean empty half pint bottles, 
10.0 ml of sterile buffered distilled 
water containing sodium thiosul­
phate were added at the time the 
bottles were taken from the washer 
in the plant, and the bottles shaken 
as described in Standard Methods. 
This rinse solution was analyzed 
for mesophilic and psychrophilic 
bacteria. 

Following the bacterial analyses, 
all samples, including the bottles 
of rinse solution, were stored in a 
refrigerator at 4 o -7°C and kept 
undisturbed for seven days. The 
samples were then submitted to 
the same analyses as before. 

Special attention was given with 
the view of establishing whether or 
not the psychrophilic organisms 
were true psychrophiles or faculta­
tive psychrophiles. To determine 
this, well isolated colonies from 
plates incubated for 12 days at 4° 
-7°C were inoculated into two sets 
of tubes of litmus milk. (These col­
onies were also Gram-stained and 
examined microscopically. ) One 
set was incubated at 4°-7°C for 
12-30 days, and the other at 35°C 
f9r one to five days . (In the case 
of the tubes incubated at 4°-7°C 
if no visible change had taken plac~ 
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in the litmus milk at the end of 12 
days, they were further incubated 
up to 30 days. In the case of the 
tubes incubated at 35°C, if no 
change occurred at 1 day, they 
were further incubated up to 5 
days.) 

ExPERIMENTAL RESULTS 

Bacterial counts on fresh milk: 

Results obtained from the exami­
nation of raw and pasteurized fresh 
milk are illustrated in figure 1. The 
pasteurized milk represents that 
processed by both the low temper­
ature and high temperature proced­
ures under commere.i{ll conditions. 
Phosphatase tests cond .cted on all 
pasteurized samples yielded nega­
tive results. 

Results reveal no significant dif­
ference between the milk processed 
by the two procedures. The raw 
milk was of comparable quality and 
the final resul~s are similar. The 
average mesophilic count of the 
raw milk was approximately 
160,000 per ml with extremes of 
35,000 to 300,000 per ml. The 
count was reduced to approximate­
ly 15,000 by pasteurization and 
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this value was increased slightly by 
post-pasteurization contamination. 

The psychrophilic count of the 
raw milk was approximately 48;000 
per ml with extremes of individual 
milk shipments ranging from 4,000 
per ml to 130,000 per ml. It was 
noted that the higher psychrophilic 
counts wen~ present in the samples 
having the higher mesophilic 
counts. 

A fact of major importance re­
vealed by figure 1 is that pasteuri­
zation by either method completely 
eliminated all psychrophilic bac­
teria, at least insofar as they could 
be detected by the procedure used. 
In no case were psychrophilic bac­
teria found in the 4.1 ml of milk 
from samples taken in sterile bot­
tles directly from the vat or holding 
tube, and treated in , accordance 
with the procedure used in this 
study. Furthermore, the figure re­
veals that the bottled milk con­
tained small number of psychro­
philes, indicating post pasteuriza­
tion contamination of the milk with 
this type of organism. The psy­
chrophilic count in the bottled milk 
(samples taken direct from the bot-

Mesophiles (LTLT) 

Mesophiles (HTST) ~ '''''~'"'" (LTLT) 

Peychrophlles ( HTST) 

Raw Pasteurized 

M I L K 

Bottled 

FIG .• 1. Relationship between the mesophilic and psychrophilic bacteria in raw, pas­
teunzed and bottled fresh milk obtained from commercial sources. (The pasteurized 
bottled milk was that taken in plant-washed bottles.) 



tler in plant-sanitized bottles) 
ranged from 0 to 170 per ml, aver­
aging about 30 per mi. Twenty-one 
of the 30 samples obtained from 
the bottle filler in this series of ex­
periments exhibited the presence 
of psychrophiles. 

Bacterial Counts on W eek-Old Milk 

Results obtained from the exam­
ination of the same samples after 
one week storage in a refrigerator 
at 4-7°C are illustrated in fl gure 2. 

Both mesophilic and psychro­
philic counts increased during stor­
age, but the psychrophilic counts 
increased to the greater extent. In 
the fresh milk the mesophilic 
counts were consistently higher 
than the psychrophilic counts, but 
after one week storage the opposite 
was true. 

Although there was little differ­
ence in the mesophilic fresh milk 
counts for the two different pas­
teurizing systems, after one week 
storage the counts were lower for 
the low temperature, long time sys­
tem. 

Although none of the pasteuriz­
ed samples taken at the vat ( L T 
LT) or pasteurizing unit ( HTST) 
showed the presence of psychro­
philes when fresh, all samples 
showed some psychrophiles after 
one week storage in a refrigerator. 
The psychrophilic count of milk 
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TABLE 1. MILK TAKEN FROM BOTTLE FILLER IN STERILE CONTAINER 

Mesophiles per ml Psychrophiles per ml 

First milk Last_ milk First milk Last milk 

65,000 8,400 13 0 
Fresh 190,000 15,000 12 0 
Milk 25,000 12,000 2 0 

8,000 7,500 2 0 
Average 72,000 10,700 7 0 

85,000 35,000 90,000 70,000 

Week 300,000 30,000 540,000 350,000 
Old 102,000 100,000 37,000 30,000 
Milk 27,000 20,000 28,000 17,000 

Average 128,500 46,300 173,800 116,800 

processed by the L TL T method 
after seven days storag~ -ranged 
from 10,000 to 100,000 per m) with 
an average of 50,000 per ml, where­
as for the milk pasteurized by the 
HTST method the counts ranged 
from 11,000 to 80,000 per ml, with 
an average of 59,000 per mi. 

The mesophilic counts of the milk 
after seven days of storage were as 
follows: from 7,000 to 94,000 per 
ml with an average of 26,000 per 
ml for the vat pasteurized milk, 
and from 12,000 to 85,000 per ml 
with an average of 50,000 per ml 
for the HTST pasteurized milk. 

the results were lower for the L TL T 
method. .The psychrophilic counts 
for the LTLT samples ranged from 
17,000 to 130,000 per ml with an 
average count of 68,000 per ml, 
whereas for the HTST samples the 
counts ranged from 30,000 to 130, 
000 per ml, with an average count 
of 72,000 per mi. 

The samples taken at the bottle 
filler in plant-washed bottles were 
higher in almost every instance than 
were the samples taken at the vat 
or from the pasteurizing unit. Again 

Post-Pasteurization Contamination 

~ 
Mesophiles (LTLT) 

Mesophiles (HTST) 

P sychrophiles ( LT L Tl 
Psychrophiles ( HTST) 

Since milk samples obtained di­
rectly from the vat or pasteuriza­
tion system did not exhibit any 
psychrophilic bacteria, whereas the 
bottled milk often contained ap­
preciable numbers of these organ­
isms, it appears that post-pasteuri­
zation contamination of the milk 
is an important factor to consider 
in controlling the psychrophilic 
count of market milk. Counts of 
first and last milk taken from the 
bottle filler in sterile bottles (same 
lot of milk) indicate that equip­
ment contamination is a factor, and 
that generally the greater the con­
tamination the greater the number 
of psychrophilic organisms present 
(table 1). Invariably the first milk 
over the equipment had higher 
mesophilic counts than the last 
milk of the same lot, and psychro­
philes were always detected in the 
first milk through the system but 
were not found in last milk. 

Raw Pasteurized Bottled 

M I L K 

FIG .. 2. Relationship b~tween the mesophilic and psychrophilic bacteria in raw, yas­
teunzed and bottled m1lk from commercial sources following storage for seven days. 

The finding of psychrophiles in 
the first milk but not in the last is 
indicative of contamination by the 
pipe lines and equipment. 

Another factor in accounting for 
psychrophiles in market milk is 
bottle contamination. In a study of 

t-
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34 freshly washed half pint bottles, 
15 showed psychrophilic bacteria 
(table 2). The number of psychro­
philes ranged from 0-70 with an av­
erage of 16, and the mesophilic 
count ranged from 20-490 with an 
average of 119. At the end of one 
week storage in the refrigerator 
all of the bottles showed the pres­
ence of psychrophiles with the 
counts ranging from 10-1900 with 
an average of 292. The mesophilic 
count at this time ranged from 40-
1800 with an average of 363. 

Types of Psychrophilic Bacteria 
Found 

Psychrophiles were isolated from 
all groups of samples. A total of 
167 colonies was isolated and inocu­
lated into litmus milk tubes. Their 
growth at 4-7°C showed the follow­
ing results: 28.14 percent were ac­
id-forming organisms, 17.36 per­
cent were alkaline-forming, and 
54.43 percent were inert. 

The incubation of the same 
strains at 35°C showed that 69.46 
percent were acid-forming, 17.36 
percent were alkaline-forming, and 
13.17 percent were inert. The or­
ganisms isolated were 63.45 percent 
cocci and 36.52 percent bacilli. No 
spore formers were found. 

The same strains incubated at 
35°C produced different results: the 
percentage of inert organisms de­
creased, the percentage of the acid­
forming ones increased, and a few 
of the inert organisms became alka­
line-forming. This may mean that 
many bacteria did not grow in lit­
mus milk at 4-7°C in sufficient num­
bers to change its reaction. Some 
of the alkaline-forming organisms 
isolated from milk ( 4.19 percent), 
grew only at low temperature, and 
may be classified as true psychro­
philes. 

DISCUSSION 

Although psychrophiles are 
found in appreciable numbers in 
raw milk, none were detected to 
survive the commercial pasteuriza­
tion processes by methods used. 
Examination of these samples after 
one week storage at refrigerator 
temperatures resulted in the finding 
')f appreciable number of psychro-
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philic bacteria. This indicates eith­
er that (a) not all psychrophiles 
are destroyed, but the number sur­
viving is so low as · to prevent de­
tection in amount of milk used, or 
(b) some mesophiles develop psy­
chrophilic tendencies. Further work 
along this line is being continued. 

Results indicate that post-pas­
teurization contamination is an im­
portant consideration in regard to 
psychrophilic bacteria in the pas­
teurized milk supply. Contamina­
tion from pipe lines, coolers, fillers, 
and bottles may contribute suffi­
cient numbers of these organisms 
as to greatly affect the keeping 
quality of the p1tst.eurized milk. 
Consequently, thorough cleansing 
and sanitizing is essential in mod­
em operations where the milk is 
subjected to storage periods in the 

plant and in the home. It would 
appear that particular attention 
should be directed to the bottle­
washing operation to insure uni­
formity of sanitation. 

Although results are not present- ,. 
ed in this paper, the milk was ob­
served organoleptically and was 
analyzed. for phosphatase and for 
acidity. None of the samples show­
ed any change in phosphatase test 
during th~ week of storage. The 
raw samples were all positive at 
start and finish, and the pasteuriz­
ed samples were all negative at 
both periods. The acidity of the 
raw samples increased appreciably 
(average of 0.033 percent) during 
storage, but this change did not 
occur in · the pasteurized samples. 
Likewise, the raw samples were the 
only ones that developed a flavor 

' 

TABLE 2. BACTERIAL COUNTS OF PLANT WASHED HALF PINT BOTTLES 

Fresh washed bottle Week old bottle 

No. Colonies per bottle Colonies per bottle 

Mesophiles Psychrophiles Mesophiles Psychrophiles 

1 40 0 50 10 
2 20 0 30 10 
3 100 20 150 200 
4 4C 10 50 20 
5 20 0 40 10 
6 30 0 40 10 
7 200 70 1,800 1,900 
8 60 0 80 10 
9 60 0 100 10 

10 30 0 40 20 
11 90 0 110 30 
12 200 60 400 500 
13 300 60 600 700 
14 180 10 480 220 
15 60 0 400 300 
16 200 50 700 120 
17 490 60 1,000 1,500 
18 120 10 360 60 
19 70 0 400 20 
20 270 50 800 900 I 

~ 
21 20 0 100 20 ~ 

22 340 40 1,500 1,000 
23 70 0 200 90 
24 20 0 40 10 
25 300 50 540 900 
26 230 40 800 920 
27 80 0 200 80 
28 60 0 170 80 
29 90 10 160 180 
30 70 0 550 40 
31 60 0 170 10 
32 30 0 70 10 
33 30 0 50 10 . 
34 90 10 250 40 

.\verage 119 16 363 292 



change, indicating that extremely 
high counts are necessary before 
flavor defects are noted. 

Analysis of the data for the vari­
ous periods of the year indicate no 
appreciable difference between the 
bacterial counts for the spring, au­
tumn or winter periods, but the 
counts for the summer period were 
generally higher for both mesophil­
ic and psychrophilic bacteria. 

SuMMARY AND CoNCLUSIONS 

Bacteriological results obtained 
on fresh raw milk obtained from 
various sources in the Columbus 
market for one year, reveal the 
mesophilic counts were approxi­
mately three times greater than the 
psychrophilic counts. This relation­
ship did not hold for the pasteuriz­
ed samples . No psychrophiles were 
ever found in 4.1 ml of pasteurized 
milk taken from the vat (LTLT) 
or from the ( HTST) pasteurization 
system. Psychrophiles were found 
in some of the bottled milk, partic­
ularly those samples taken of the 
first milk bottled. 

Psychrophiles were found in all 
samples at the end of one week 
storage at refrigeration tempera­
tures, and almost invariably the 
psychrophilic count at this time 
was higher than the mesophilic 
count. 

fLORIDA LABORATORIANS HOLD 

SHORT COURSE, ORGANIZE AND 

JOIN ASSOCIATION 

BY w. A. KRIENKE 

Associate Professor of 
Dairy Manufactures 

University of Florida 

The Dairy Products Laboratory 
on the Campus of the University of 
Florida accomodated a group of 
26 Technicians in discussions and 
laboratory practices of several 
chemical tests. The 5-day course 
was held the second week of June. 

Principal speaker, covering all 
phases of the Babcock Test and its 

PsYCROPlllLIC BAcrERIAL CouNT 

There was a definite difference 
between the bacterial counts of the 
milk taken at the bottle filler at 
the beginning and at the end of the 
operation. Invariably the meso­
philic count of the first milk bottled 
was higher than the last, and psy­
chrophilic bacteria were found in 
the first milk but not in the last. 

Evidence indicates the bottle to 
be a factor in introducing psychro­
philic bacteria into milk. 

The experimental data reveal 
that the psychrophilic bacteria in 
this study were not th rmoduric. 
They were mostly cocci (){ non­
spore-forming bacilli, inert o'r acid 
producing, facultative rather than 
true psychrophiles. 

Psychrophilic organism isolat­
ed from the various milk samples 
and clean empty bottles, and in­
oculated into litmus milk and ino 
cubated at 4-7°C showed 54.49 per­
cent of the organisms isolated were 
inert, 28.14 percent were acid-form­
ing, and 17.36 percent were alka­
line-forming. When the same 
strains were incubated at 35°C, 
only 13.17 percent were inert, 69.46 
percent were acid-forming, and 
17.36 were alkaline-forming. 

Only 4.19 percent were true psy­
chrophiles. These were all alkaline­
forming Gram negative bacilli. 

modifications, was Dr. E. 0. Her­
reid, Professor of Dairy Technol­
ogy, University of Illinois. Another 
guest speaker was Mr. Wm. Usel­
man, Chemist, Borden Galloway­
West Company, Fon-du-Lac, Wis­
consin, Dean C. V. Noble of the 
University's College of Agriculture 
and Dr. E. L. Fouts, Head, De­
partment of Dairy Science, wel­
comed the group. 

Other tests that were reviewed 
and studied were: pH, titratable 
acidity, chlorine, phosphatase, lac­
tometer, alkali and total solids 
method~. Other speakers were H. 
F. Butner of the State Board of 
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Health, W. N. Butler of Southern 
Dairies and the following of the 
Department of Dairy Science: H. 
H. Wilkowske, L. E. Mull, Dale 
Dahlberg and W. A. Krienke. 

A few of the Technicians are 
members of the Florida Association 
of Milk Sanitarians. The remainder 
will join the Association and form 
the Laboratorians Section. The 
Section will have a committee to 
arange its program and to correlate 
the program with that of the As­
sociation so that greater benefits 
may be realized by those now able 
to attend only one of the two meet­
ings. 
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THE USE OF GLASS SANITARY PIPES IN THE MODERN DAIRY• 
JOHN. J. SHEURING, PH. D. 

Associate Professor of Dairying 

and 

H. B. HENDERSON 

Professor of Dairying 

University of Georgia 

Athens, Georgia 

A permanent installation of glass pipes 
has been used in the University of 
Georgia Creamery for receiving raw 
milk for a period of two years. The 
pipes are installed in such a manner 
that they are washed and sterilized by 
continuous recirculation of the wash­
ing and sterilizing solutions. Bacter­
iological data were given which show­
ed that the pipes can be adequately 
cleaned and sterilized by the recircula­
tion method. After two years of daily 
use under normal operating conditions, 
the pipes contained practically no milk­
stone, were clean and shiny in appear­
ance, and no breakage was experienced. 
A recommendation was made that milk 
sanitarians and health officials approve 
the glass pipe installations for receiv­
ing raw milk. The research is being 
continued. 

ONE of . the most expensive and 
time-consuming tasks in the 

operation of a modern dairy is the 
complete daily disassembling, 
washing, reassembling, and steri­
lization of sanitary pipes. Frequent­
ly, a complete crew of men are hir­
ed to perform this job. Not only is , 
the cost of the labor a major item 
of expense, but the sanitary pipes 
soon become dented and often need 
replacing, depending upon the 
amount of care they receive during 
the daily cleaning operations. 

Although tinned copper pipes 
are still used in some dairies, they 
are gradually being replaced by 
stainless steel and glass installa­
tions. Stainless steel pipes have the 
advantages of good appearance, 
durability, relatively corrosion re­
sistance, and are non-catalytic in 
the chemical reactions of milk. 
Stainless steel has the chief disad­
vantage of being rather expensive. 

During World War II, stainless 
steel and most other metals were 
not only expensive but were also 
difficult to purchase due to the 

priorities established for critical 
war goods. As a result, the dairy 
and other related industries sought 
other sources of materials to re­
place stainless steel. One of the 
most pleasant surprises was finding 
that glass or Pyrex could be used 
extensively in the dairy. 

Glass dishwar~ .,. bottles, and 
glass ~lined vats have )been used in 
the testing, processing, and the dis­
tribution of milk for many years. 
No serious attempts had been made, 
prior to World War II, to extend 
the use of glass to other plant op­
erations. Some of the reasons that 
glass was not used more extensive­
ly were regul~tions in some states 
and cities which required the daily 
disassembly of sanitary pipes, the 
fact that glass is rather easily brok­
en, and unsatisfactory gaskets 
which would not meet some of the 
sanitary standards and withstand 
severe processing procedures. 

The glass industry, through re­
search, has made great improve­
ments in the strength, durability 
and adaptability of glass for com­
mercial uses. From this industrial 
viewpoint, glass has the advantages 
of being corrosive resistant, trans­
parent, and light in weight. Glass 
will not contaminate fluids, can be 
used over a wide range of temper­
atures, and possesses hard smooth 
surfaces which have poor adhesion 
characteristics for most fluids. 

At the present time there are 
more than forty commercial and 
college dairy processing plants in 
the country using permanent glass 
pipe lines. Glass pipe lines are be­
ing used for raw cold milk, hot 
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pasteurized milk, cold pasteurized 
milk, ice cream mix, skim milk, and 
whey. Through these various com­
mercial and experimental installa­
tions, information is being obtained 
which is giving the dairy and glass 
industries a better knowledge of 
how glass can be used more exten­
sively. 

Some of the problems which im­
mediately arose when the dairy in­
dustry first became interested in 
using glass sanitary pipes were the 
following: 

( 1) Can glass sanitary pipes , 
withstand sudden and extreme ~ 
changes in temperature? 

( 2) Can glass pipes be installed 
in such a manner that they can be 
washed and sterilized without the 
need of complete disassembly? 

( 3) Will glass pipes break eas­
ily under the conditions of daily 
use in the modern dairy? 

( 4) Can gaskets be made which 
will satisfactorily withstand big 
changes in temperature, prevent 
leaks, and be easily sanitized? 



( 5) Is the expense of glass pipes 
prohibitive? 

( 6) How great a stock of re­
placement parts is necessary? 

( 7) Should glass be confined to 
only long pipes or is it also adapt­
able to shorter lengths? 

( 8) Are glass sanitary pipes 
adaptable to the processing of both 
hot and cold milk? 

( 9 ) What is the most satisfac­
tory arrangement of glass pipes in 
the dairy? 

( 10 ) Does continued washing and 
sterilizing of the glass pipes cause 
any discoloration? 

( 11) Will the milk inspectors and 
sanitarians approve of the use of 
glass pipes for permanent instal­
lations? 

PRELIMINARY TRIALS 

In order to try to answer some 
of the above questions, the Corn­
ing Glass Company, Corning, New 
York, established a cooperative re­
search project with the University 
of Georgia Dairy department in 
April, 1948. The purpose of the 
project was to test the use of glass 
sanitary pipes for receiving cold, 
raw milk. The point should be 
stressed that the project was spe­
cificially designed to secure infor­
mation under normal commercial 
dairy plant operational procedures. 
This is a progress report of the in­
formation that has been obtained 
concerning the use of glass pipes 
after eighteen months of daily use. 

During this phase of the study 
no attempt was made to subject the 
glass pipes to any extreme phys­
ical and chemical conditions which 
could be classified as abnormal in 
modern dairy procedures. 

The glass or Pyrex pipes that 
were used in this study were 1~ 
inches in diameter. Sulphur-free 
gum rubber gaskets were used for 
all the joints . The Pyrex piping was 
connected to standard sanitary fit­
tings by means of standard adap­
ters. 

The pipes were so arranged that 
the cold milk could be pumped di­
rectly from the weigh tank through 
the glass pipes to a holding vat. By 
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TABLE 1 

A BACTERIOLOGICAL STUDY OF GLAss "PYREx" PIPE INSTALLED 

IN THE UNIVERSITY OF GEORGIA CREAMERY 

Amount of sterile rinse water 
(gallons) 

Temperature of water ( °F) 

10 10 

82 83 

Time rinse water circulated (min) 2 2 

Bacteria count before circulat-
ing (per ml) 0 20 

10 

83 

2 

0 

10 10 10 10 10 

81 50 . 52 50 72 

2 3 3 3 3 

20 25 0 0 0 

Bacteria count after circulat­
ing (per ml) 6000 7000 14000 17000 1140 TNC 12000 1200 

Amount of luke warm water "-
(gallons) .. 15 12 10 15 15 20 15 15 

Temperature of luke warm 
water ( ° F) 125 118 128 131 110 120 110 113 

Amount of washing powder (oz.) 

Time luke warm water circulated 
(min) 

Amount of luke warm rinse 
water (gallons) 

Temperature of luke warm rinse 
water before circulation ( °F) 

Time of circulation (min) 

Temperature of water after 
circulation ( °F) 

Amount of chlorine rinse water 
(gallons) 

Strength of chlorine solution 
before circulation (ppm) 

Strength of chlorine solution 
after circulation (ppm) 

Temperature of chlorine rinse 
water ( °F) 

Time of chlorine rinse 
circulation (min) 

Temperature of chlorine rinse 
after circulation ( ° F) 

Amount of cold sterile rinse 
water ( gallons) 

Temperature of cold rinse water 
before circulation ( °F) 

Time of cold rinse water 
circulation (min) 

Temperature of cold rinse water 
after circulation ( °F) 

Bacteria count before circula­
tion ( per ml ) 

Bacteria count after circula­
tion ( per ml ) 

4 4 4 

5 5 5 

10 10 10 

124 ·125 130 

3 2 2 

122 115 126 

10 10 10 

98 101 102 

92 89 88 

82 83 83 

2 2 2 

83 85 84 

10 10 10 

82 83 83 

2 2 2 

83 86 88 

0 0 0 

0 1000 1000 

7 5 5 '5 .5 

5 5 5 5 5 

10 15 30 . 30 30 

125 120 120 120 128 

2 5 5 5 5 

112 114 110 116 123 

10 10 15 15 15 

98 101 91 94 110 

88 91 80 82 102 

80 50 60 62 72 

2 5 5 5 5 

83 54 68 68 70 

10 10 10 10 10 

80 50 50 58 72 

2 5 5 3 3 

84 57 56 64 71 

0 0 0 0 0 

0 10 60 0 3 
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changing one connection, a return 
system of glass pipes could be used 
to make a closed circuit for recir­
culation of cleansing and sterilizing 
solutions. Care was taken to install 
the pipes in such a manner that 
the following conditions existed: 
(a) glass pipes were not in direct 
traffic areas, (b) gaskets were in­
stalled in order that lines never ex­
tended from one rigid connection to 
another when 90° elbows were 
used, (c) the lines were pitched to 
facilitate drainage, and (d) at 
least one rubber padded hangar 
was used to support each pipe. No 
pressure relief safety devices were 
necessary in the installation. 

One of the first problems that 
was studied was to determine a 
method of washing and sterilizing 
the pipes satisfactorily. Again, no 
attempt was made to go to ex­
tremes but normal commercial pro­
cedures were used. 

The data in table 1 give some 
typical results that have been ob­
tained in washing and sterilizing 
the pipes, using trisodium phoshate 
and chlorine. This procedure has 
been used for the past eighteen 
months and the results reported in 
the last column of table 1 are the 
latest information that we have 
available. 

RESULTS OF CURRENT TRIALS 

From the results of our study 
made under normal plant condi­
tions over a period of eighteen 
months of daily use, the following 
statements seem logical: 

( 1 ) Glass pipes will easily with­
stand sudden changes of tempera­
ture from 40°F to 130°F. Higher 
temperatures have been used for 
wash water in some instances. 

( 2) The glass pipes were not 
completely disassembled for eight­
een months, when the gaskets were 
removed in order to show them at 
this meeting. Data are given in 
table 1 that indicate the glass pipes 
can be washed and sanitized ef­
fectively by washing with a solu­
tion of trisodium phosphate and 
sterilizing with chlorine. 

GLASS PIPE 

( 3) After eighteen months of 
use, no glass pipes have been brok­
en and no replacements have been 
necessary. 

( 4) One set of sulfur free rub­
ber gaskets were used for eighteen 
months. No trouble was encount­
ered at any time with leaky gas­
kets. No evidence was obtained that 
indicated any seepage occurred be­
tween the gaskets and the glass. 

( 5) Glass pipes are certainly 
adaptable for receiving cold milk 
in the modern dairx. 

' 
( 6) The expense of installing 

glass pipes is less than for stainless 
steel. The labor involved in wash­
ing and sterilizing the pipes is al­
most negligible. 

( 7) In this study, no breakage 
has yet occurred so the replacement 
factor has been insignificant. 

( 8) Glass pipes should be so 
arranged, especially in the small 
dairy, that a closed circuit is ob­
tained for washing and sterilizing. 

( 9) The longest pipe in the in­
stallation does not exceed 10 feet 
in length. Short pipes are satisfac­
tory for use in small dairies. 

( 10 ) Continued washing and 
sterilizing of the pipes, as used in 
this study, does not discolorize the 
glass pipes. 

( 11 ) After eighteen months of 
use, practically no milkstone exists 
on the glass pipes. 

A few recommendations con­
cerning the use of glass pipes for 
receiving raw milk include the fol­
lowing: 

( 1) Install the pipes in such a 
manner that twisting can be avoid­
ed. 

( 2) A replacement stock of one 
spare for each twelve standard 
parts is sufficient. 

( 3) Standardize the pipe lengths 
as well as possible. 

( 4) Have at least one support for 
each length of pipe. 

( 5) Pitch the pipes in orde to 
facilitate draining. 

( 6) Wash the pipes immediately 
after using them. 

( 7) Sterilize the . pipes after 
washing and again before using 
them. 

( 8) Arrange the pipes to be out 
of traffic areas. 

( 9) Install pressure relief valves 
if necessary. 

( 10) Have a pump with suffic­
ient capacity to completely fill the 
pipes while in use. 

In closing, certain, conditions 
should be kept in mind by milk 
sanitarians, dairy plant operators, 
and health officials. The dairy in­
dustry is being subjected. to more 

. controls every year. In many in-
stances, the regulations are contra­
dictory and frequently unneces­
sary. As a result of the increased 
regulatory costs and high prices of 
milk, many dairies are operating 
on a very narrow margin of profit. 
In order to provide a market for 
the farrner and a good product to 
the consumer, the dairy plant own­
er must make a profit or get out of 
business . He is continually trying 
to find methods of reducing costs. 

I would like to recommend at 
this meeting that the milk sani­
tarians and public health officials 
try to make a sincere effort to stand­
ardize the system of milk inspection 
and approval of specific types of 
equipment that are sanitary, eco­
nomical, and commercially reliable. 
I would like to recommend that 
the use of glass pipes, properly in­
stalled and operated, be accepted 
and approved for the receiving of 
raw milk in dairy plants. I think 
such a step would be a progressive 
move by the dairy sanitarians. 



MILK COOLING- .AS YOU FIND IT* 

c. s. SPRINGSTEAD 

Erie County Department of Health, Buffalo, N. Y. 

.A study was made of the factors 
influencing the temperat~re of milk 
delivered to Erie County, New York, 
processing plants under existing local 
conditions. One of the most interesting 
facts developed was that even with 
ideal transportation facilities there 
were wide changes in the temperatures 
of 40·quart cans of milk and these 
changes could be predicted for any 
market. It also re-emphasized that low 
quality milk needs lower cooling tem­
peratures than high quality milk. 

This study was a practical ap­
proach to the problems of the cool­
ing of milk at the farm and temper­
ature changes during transportation 
to the milk plant. It was under­
taken: ( 1) To determine, under 
practical conditions, the most . effec­
tive temperature for the coohng of 
milk at the farm; ( 2) To gain fur­
ther information on the factors in­
fluencing the temperature of milk 
as delivered to the milk plant under 
existing conditions in the Erie 
County market. 

Although legal requirements for 
the . cooling of milk vary in the 
maximum allowable degree of tem­
perature to which milk must be 
cooled at the farm, there is general 
agreement that the maximum tem­
perature should be from 50°F to 
60°F. There also appears to be gen­
eral agreement among health auth­
orities that maximum allowable 
temperatures above 60°F or below 
50°F are not feasible. For that rea­
son this study emphasized the tem­
peratures within the 50-60°F range. 

A study by Bruckner1 in 1938 in­
dicated that good sanitary quality 
milk need only be cooled to 60°F 
to preserve its quality, while milk 
of lower sanitary quality should be 
cooled below 50°F to prevent 
marked bacterial growth. 

Bruckner concluded in his study 
"that within certain limits cooling 

is not as important with good milk 
as it is with milk that contains a 
comparatively large number of bac­
teria before cooling is started. He 
also stated, "It is fairly safe to as­
sume that when counts get above 
50,000 to 100,000, improper cooling 
is indicated in addition to perhaps 
poorly washed and sterilized equip­
ment." Since many of the bactenal 
counts in the Erie County study 
exceed these counts, it uld be 
logical to expect that some of the 
temperatures encountered in this 
study would have a direct effect 
on the bacterial population. 

A study of "The effects of fa_rm 
cooling methods and transportation 
on the temperature of night's milk" 
was made by S. Abraham and C. 
H. Outwater2 of the New York City 
Department of Health in 1942. In 
this work temperature changes dur­
ing delivery were found to pro­
duce an overall rise in the average 
temperature. They reported the 
average temperature of all night 
milk at the farm was 47.8°F with 
an average rise in temperature on 
uniced trucks of +4.4° to 52.2°F 
during delivery. Similar data was 
also compiled when ice was used 
during transportation. These data 
showed an overall average rise in 
temperature of +0.1 °F during 
transportation with a range of 
-4°F to +7°F. It should be em­
phasized that the New York City 
study dealt with various types of 
truck bodies. 

METHODS 

In this study 385 dairy farms on 
18 different loads of milk were se­
lected at random for study. The 
maximum legal temperature for 
cooling in the district .is 60°F. 
Morning milk is cooled as well . as 
night milk, inasmuch as a consid­
erable portion is delivered after a 
10 a. m. deadline. 97 percent of 
the milk producers in the area use 
mechanical coolers and a like per­
centage are equipped with milking 
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machines. The study was carried 
on during the "warm weather" per­
iod of June, July, and August, with 
the temperatures during delivery 
hours ranging from 49° to 80°F. 

In this study only closed-type 
truck bodies without refrigeration 
(in general use in the market) were 
used and all milk was presumably 
"cooled" milk These conditions of 
course minimized or eliminated 
some of the variable factors you 
would encounter such as icing, type 
of truck body, outside tempera-

0 Presented at Thirty-seventh Annual 
Meeting of the INTERNATIONAL AS­
SOCIATION OF MILK AND FOOD 
SANITARIANS, INC., Atlantic City, N. 
J., Oct. 13-16, 1950. 
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tures and cans of warm morning 
milk ' in contact with cold night 
milk. 

Complete data were collected on 
each load of milk studied. Temper­
atures of night and morning milk 
were taken as the milk was picked 
up at the farm. Other data collect­
ed at the time of pickup included 
air temperature, cooling medium 
temperature and time of day. The 
load of milk was then escorted to 
the milk plant and temperatures of 
night and morning milk were re­
taken, and samples collected for 
direct microscopic examination. In 
order to minimize errors in compar­
isons between individual farms, 
each farm was given a good, fair 
or poor rating on the basis of clean­
liness of milk contact equipment. 
This rating was made by the in­
spector regularly assigned to the 
inspection of each farm. In this 
way, we avoided comparing good 
farms with farms in the other two 
classifications (fair and poor) 
where such comparisons might be 
affected bv the thoroughness of 
cleaning. Although this method of 
classification of dairy farms may 
not be absolutely accurate, it may 
be considered generallv good since 
the ratings were made by indivi­
duals in intimate contact with the 
sanitation en each farm over a con­
siderable period of time. 

No attempt was made to compare 
the temperature of the cooling 
medium with milk temperature 
because the temperature of the 
cooling medium was found to de­
pend on the elapsed time between 
milking time and time of pickup. 
It was noted that morning milk 
picked up within an hour after 
milking was not cooled as much 
as milk collected later on. The tem­
perature of night milk in the cool­
ing vat was also affected in varying 
degrees by the elapsed time be­
tween milking and pickup. 

Comparative figures in this study 
showed the average temperature of 
all milk at the farm to be 47.84°F; 
the average delivered temperature 
being 50.66°F, thus giving an over­
all average increase in temperature 
of +2.82°F rather than an increase 
of +4.4°F found in the New York 

City study. The following tempera­
ture groupings of the milk in this 
study were as follows: 

MILK CooLING 

8.9% all cans 61. °F. or higher at farm 

5.5% all cans 61 °F. or higher at plant 

22.5% all cans 56°F. or higher at farm 

24.0% all cans 56°F. or higher at plant 

36.0% ail cans 51 °F. or higher at farm 

50.0% all cans 51 °F. or higher at plant 

These figures show that with a 
legal maximum temperature of 
60°F . when temperatures are taken 
on deck, only 5.5 percent of the 
cans would have been rejected, al­
though 8.9 percent of the cans were 
above 60°F. when they left the 
farm. Obviously no dairy farmer 
would have milk rejected on the 
platform which had been cooled to 
60°F or lower at .,she farm. This 
condition does not :n~~d true with 
legal maximum temperatures of 
55°F or 51 °F, since a greater per­
_centage of milk were above those 
temperatures when received at the 
plant. Using a 55°F temperature 
limit the plant.inspector would find 
24 percent rejectable at the plant 
although 22.5 percent was actually 
cooled within that limit when the 
milk left the farm. Likewise with 
a 51 °F temperature limit the "effi­
ciency of cooling on the farm would 
not be properly reflected by the 
can temperatures at the receiving 
plant. 

STUDIES 

A comparison of the temperature 
changes on irlilk trucks with vary­
ing amounts of time consumed dur­
ing delivery showed little differ­
ence. The average elapsed delivery 
time for the 18 truckloads studied 
ranged from 2~ hours to 4~ hours. 
The shortest haul showed the same 
average temperature changes as the 
longest haul. In other words the 
usual temperature changes took 
place within the 2~ hour period. 

In this study of the rise and fall 
in milk temperatures beween the 
farm and milk plant, all cans of 
milk were included. No segregation 
of a. m. and p . m. milk or good or 
poor farms is made since these 
factors do not affect the tempera­
ture changes of the milk during de­
livery. 

In Table 1 the actual number of 
all 40-quart cans of milk picked up 
at the farm at each degree of tem­
peratures from 35° to 65°F is listed 

together with the average tempera­
ture of that milk upon delivery at 
the plant. For example, there were 
a total of 20 cans of milk which test­
ed 35°F at the farm and the aver­
age delivered temperature of all 
those cans of milk at the milk plant 
was 41.5°F or an average rise of 
6.5°F. for each can of milk. In ex­
amining this tabJe you find that 
45°F milk on the farm rose an av­
erage of 3A °F with corresponding 
increases in temperature until a 
point between 53° and 54° where 
an end point is reached and the 
milk starts to decrease in tempera­
ture. Milk at 55°F when picked up 
at the farm shows an average de­
crease in tempefature of 0.8°F upon 
delivery, while milk at 60°F shows 
an average decrease in temperature 
of 2.7°F. 

.. .. 
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Graph No. 1, on separate sheet, 
depicts this relationship between 
temperatures on the farm and the 
change in temperature during deliv­
ery. Since outside factors have been 
eliminated or, at least, minimized, 
it is our belief these temperature 
changes are almost entirely due to 
the transfer of heat between the 
cans as they stand in the truck. 
From this graph we can predict, 
with some accuracy, the tempera­
ture of a can of milk upon delivery 
when the farm temperature is 
known. 

Under the conditions of this 
study, we can, for instance, fore~ 
cast that 60°F milk on the farm 
will reach the plant at 57 + °F and 
65°F milk will deliver at 60°F. 
This means that under the present 
conditions, poor cooling will be 



covered up during transit by the 
transfer of heat to well-cooled cans 
of milk. 

With a 60°F temperature regula­
tion (as in Erie County) 94.5 per­
cent of the milk reaching the milk 
plant was of legal temperature, but 
of the temperatures taken at the 
farm only 91 percent of the same 
milk was of legal temperature. 

"''"' ,~ ... ~ ... , .... ,.._., ... 
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You will note in Graph No. 1 
there is a tendency toward a level­
ing off of the curve in the vicinity 
where decreases in temperature 
change to increases (53-54 ° F). In 
order to obtain a magnified picture 
in the critical area, Graph No. 2, 
was prepared. This graph deals 
with farm temperatures of 49° to 
60°F plotted against the average 
delivered temperatures. You will . 
notice that part of the curve in the 
critical area is boxed off. 

GRAPH m 
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In Graph No. 3, 3° temperature 
groups were used in order to avoid 
the distortion of extremes in tem­
peratures, which are more pronoun­
ced in 1° temperature groups. As 
in Graph No. 2, farm temperatures 
are plotted against the average de-
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TABLE 1 - Mn.x: TEMPERA11JliE CHANGES FRoM FARM To PLANT 

Milk Av. Milk Aver. Milk Av. Milk Aver. 
Temp. atNumber Temp. on Temp. Temp. at Number Temp. on Temp. 
Farm °F trials deck oF Change Farm °F trials deck °F Change 

85 20 41.5 +6.5 51 15 52.1 +1.1 
86 84 43.2 +7.2 52 so 52.8 +0.8 
37 87 45.0 +8.0 58 38 53.6 +0.6 
88 56 43.7 +5.7 54 33 +53.1 -0.9 
89 20 44.2 +5.2 55 45 54.2 -0.8 
40 79 44.8 +4.8 56 38 53.8 -2.2 
41 48 46.0 +5.0 57 41 55.6 -1.4 
42 64 45.8 +3.8 58 54 55.8 -2.7 
43 88 46.6 +3.6 59 23 56.9 -2.1 
44 45 48.0 +4.0 60 32 57.8 -2.7 
45 80 48.4 +3.4 61 21 55.7 -3.3 
46 46 49.5 ~3.5 62 13 58.5 -3.5 
47 36 49.5 g.5 63 8 61.4 -1.6 
48 47 50.0 +2:0 64 7 61.3 -2.7 
49 24 49.8 +0.8 65 11 60.0 -5.0 
50 62 50.7 +0.7 

TABLE 2- Mn.x: TEMPERATURE GROUP CHANGES DURING TRANSPORTATION 

FROM FARM TO PLANT 

Pent . ot ~o. each No. graup 
Each Grp. group increases 

Group I 
50 63.9 507 131 

Group II 
51-55 13.5 107 35 

Group III 
56-60 13.7 109 7 

Group IV 
60 8.9 70 0 

Totals 793 173 

livered temperatures. This graph 
magnifies the leveling off portion 
of the curve in the 53° to 55° area. 

In order to depict the changes 
which occur between the tempera­
tures in common use as legal maxi­
mums, Table 2 was prepared. It 
shows the number of temperature 
group changes which resulted from 
transporting the milk from farm to 
plant. Group 1 50°F or less; Group 
2 51-55°F; Group 3 56-60°F; Group 
4, over 60°F . In the lowest temper­
ature group (No. 1 50° For less) 
there were the fewest group chang­
es, while the greatest number of 
changes were found in Group No. 
2 (51-55°F). This was to be ex­
pected inasmuch as this tempera­
ture group includes the critical 

increases Xo. group dec reases Number % )lo, 
% Group decreases o/o Group no. chang. change 

25.8 0 0 376 74.2 

32.7 21 19.6 56 47.7 

6.4 31 28.4 71 65.2 

0 35 50.0 35 50.0 

21.8 87 11.0 533 67.2 

temperature area where we have 
both increases and decreases in 
temperature. In Group 4 (over 
60°F) the number of changes was 
also large. This reflects the marked 
cooling effect on high temperature 
milk, a major portion of which was 
within a 61-65°F range. 

FARM TEMPERATURES CoMPARED 

WITH BACTERIAL CoUNTs oF MILK 

DELIVERED TO MILK PLANT 

In this study the good, fair, and 
poor classifications of dairy farms 
based on cleanliness of equipment 
was used in order to make compari­
sons between farms of equal qual­
ity. 
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In Table 3 the group tempera­
tures of milk on the farm are com­
pared with the direct microscopic 
counts. This comparison is broken 
down to show the effect in good, 
fair and poor dairy farms. The dir­
ect microscopic counts are grouped 
as follows: Group I, 200,000; Group 
II, 200,000 to 500,000; Group III 
500 M to 1,000,000; Group IV over 
1,000,000. You will note that in 
Group I temperatures ( 50°F or 
less) over 76 percent of the bac­
teria counts were under 200,000 
per ml while fair and poor farms 
show only 58 percent and 40 per­
cent respectively. The same rela­
tionship exists in temperature 
groups II and III. These results 
indicate that the bacterial counts 
are more closely related to the farm 
classifiication than the actual milk 
temperature under the conditions 
of the experiment. A summary of 
the Group I direct miscroscopic 
counts is contained in Column 1 of 
Table 3. These figures show clearly 
that the percent of direct micro­
scopic counts in Group I (below 
200,000) remain constant regard­
less of the temperature group. 
However the percent of bacterial 
counts for temperahues over 60°F 
(Group IV) are higher than for 
temperatures below 60°F. 

Further compilations were made 
to determine the effect of compar­
ing temperature of milk as deliver­
ed to the plant (rather than the 
farm temperatures) with the bac­
terial counts. It was found that no 
significant differences existed in this 
comparison that were not shown by 
the comparisons of farm tempera­
ture vs. bacterial counts. 

CoMPARISON OF THE TEMPERATURES 

AND BAcrERIAL PoPULA noN 

For this comparison, only farms 
rated- as "good" were used inas­
much as this was the largest single 
classification. These results are 
shown in Table 4. 

You will note the direct micro­
scopic groupings for each tempera­
ture group are about the same re­
gardless of the temperature. Hence, 
no significant rise in bacterial 
counts can be traced to the higher 
temperatures encountered in this 
study. This may, in part, be ex­
plained by the fact that morning 
milk temperatures were generally 

MILK COOLING 

TABLE s 
Comparison of Milk Temperatures with DM Bacterial Counts 

of Nights and Mornings Milk 

Farm DMC Group I DMC Group II DMC Group III DMO Group IV 
Temperature 200M 200iU-500M 500M-l,OOO,OOO Over 1,000,000TOTAL 

Group I pm Milk 84 14 7 3 108 
50°F am Milk 60 13 5 2 80 

Group II pm Milk 15 1 1 1 18 
51-55°F am Milk 16 6 1 2 25 

Group III pm Milk 11 4 2 1 18 
56-60°F am Milk 21 5 1 1 28 

Group IV pm Milk 3 2 0 0 5 
Over 60°F am Milk 7 2 3 4 16 

TABLE ;j MILK TEMPERATURE ON THE FARM COMPARED WITH ,. 
D. M. BACTERIAL COUNT '\ 

' 
Farm Farm No. fn Pcntg. No. fn 

Temp. Clean- DMC ln D:UC D:UO 
ing Rat- Grp. 1 Grp. 1 Grp.2 

lng 200,000 200l1-
500li 

Group Poor 12 40 10 
No.1 
50-F Fair 96 58 34 

Good 144 76.6 27 
Group Poor 2 28.6 2 
No. ~ 
51-55-F Fair· 22 58.0 9 

Good 31 72.0 7 
Group Poor 6 50.0 2 
No.3 
56-60-F Fair 21 61.7 10 

Good 32 69.6 \J 
Group Poor 6 50.0 2 
No.4 
Over Fair 12 52.0 3 

F. 
60 Deg. Good 10 47.7 4 

rDTALS 394 63.5% 119 

higher, but the age of this milk on 
delivery was not great enough to 
permit appreciable bacterial 
growth. 

CoNCLUSION 

1. Within a temperature limit of 
60°F the bacterial counts of milk 
as delivered to the milk plant were 
not materially affected by the tem­
perature of the milk. Milk cooled 
to 50° or below, and milk cooled 
to 55° did not show any improve­
ment in bacterial count over milk 
cooled only to 60°F. 

2. Dairy farm ratings of good, 
fatr, and poor classifications made 
by the dairy farm inspector and 
based on the efficiency of cleaning 
and disinfection of milk utensils 
are directly related to bacterial 
population. Generally speaking hac-

Pcntg. No. in Pcntg. No. in Pcntg. 
ln DMC DMC ln DliC DMC Grp. in DliC 
Grp. 2 Grp. 2 Grp. 3 4 over Grp. 4 TOT. 

500~1- lOOOM GRPS. 
lOOOli 

33.4 3 10.0 5 16.6 30 

20.5 16 9.7 20 12.0 166 
14.4 12 6.4 5 2.6 155 
28.6 1 14.2 2 28.6 7 

23.7 3 10.5 4 7.8 38 
16.2 2 4.7 :3 7.1 43 
16.11 u 0 4 33.4 12 

29.4 0 0 3 8.9 34 
19.6 3 6.5 2 4.3 46 
16.7 1 8.3 3 25.0 12 

13.0 4 17.4 4 17.4 23 

19.0 3 14.3 . 4 19.0 21 

19.2% 48 7.7% 59 9.6% 620 

terial counts increased as farm rat­
ings decreased. 

3. Under the conditions of this 
study, milk at 53°F or lower on the 
farm will increase in temperature 
during transportation, while milk 
at 54 °F or higher will decrease in 
temperature during transportation. ; , 

4. Temperatures of milk taken ; 
at the receiving plant do not nec­
essarily reflect the efficiency of cool­
ing on the farm. 
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ANNUAL REPORT OF THE COMMITTEE 
ON 

COMMUNICABLE DISEASES AFFECTING MAN* 

T HE PERSISTENCE of food-borne 
diseases among people of the 

United States and Canada is em­
phasized by the almost daily re­
ports in the newspapers and the 
annual summarizations of the U. S. 
Public Health Service. In such re­
ports one notes an increase in epi­
demics due to foods other than 
milk and a decrease in epidemics 
which are milk-borne. The explana­
tions of these trends are not read­
ily available, but it is hoped that 
increases are due to better investi­
gating and reporting in case of gen­
eral foods and are due to more pro­
tective methods in the case of milk. 

The nature of food-borne disease 
makes complete study and solution 
difficult. As a consequence, many 
outbreaks occur which are not in­
vestigated and many occur which 
are not reported to a health agency. 
Unfortunately, foods of all kinds are 
sometimes incriminated on insuffi­
cient evidence, and illness involving 
only two or three people may be 
reported as a food-borne disease. 

It seems appropriate for this 
Committtee to call attention to 
some well-recognized characteris­
tics of a food-borne disease, with 
the hope that compliance with 
these fundamentals will result in 
accurate determination of such out­
breaks. 

L Food-borne disease is explo­
sive in nature and affects definite 
groups of consumers who have con­
sumed one article of food in com­
mon. Exceptions to this rule may be 
explained by individual suscepti­
bilities, varying quantities of food 
consumed and different batches of 
the same type of food. 

2. Symptons of the disease are 
quite uniform in the group affect­
ed. Exceptions to this may be due 
to amount of food consumed and 

0 Presented at the 38th Annual Meet­
ing of the INTERNATIONAL ASSOCI­
ATION OF MILK AND FOOD SAN­
ITARIANS, Glenwood Springs, Colo., 
September 26-29, 1951. 

to individual susceptibilities. For 
example, a milk-borne streptococ­
cal infection outbreak may be char­
acterized as scarlet fever or septic 
sore throat, depending on the re­
cency of exposure of the popula­
tion affected to scarlet fever. In 
staphylococcal enterotoxemia symp­
toms are surprisingly uniform, but 
a few individuals may be less 
severely affected due to the small 
amount of food consumed. 

3. Symptons of foocP-borne dis­
ease are usually of sudden onset 
and more severe than natural con­
tact disease. This is considered to 
be due to the relatively large in­
fecting dose of the organisms in­
volved. 

4. The source of food-borne in­
fection or intoxication can be de­
termined in most cases. Obviously, 
there are exceptions to this rule. 
For example, in Salmonella infec­
tion, the source of the organism 
may have been discarded in the in­
terval between exposure and ap­
pearance of symptoms. 

5. Types of food which support 
bacterial multiplication are most 
commonly involved. This means 
that milk and foods prepared from 
milk-such as gravies and custards, 
meat and meat-food products and 
alkaline vegetables-are usually in­
criminated. 

6. The origin of most food­
borne disease can be traced to an 
infected or carrier man or animal. 

It is urged by this Committee 
that health departments provide 
more personnel and better facili­
ties for the investigation of food­
borne diseases. In reviewing the 
numerous reports for 1949, it 
is apparent that many reports of 
food-borne diseases were based 
upon inadequate data to give a 
complete story. Food producers 
and processors may well complain 
about the incrimination of foods 
upon insufficient evidence. 

In addition to the basic charac­
teristics of food-borne diseases, 
given above, it is well to base con­
clusions on two fundamental facts . 
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1. Epidemiological evidence, 
which includes type, source, meth­
ods of preparation, storage and dis­
tribution of food, as well as the arei 
and group affected, should be care­
fully collected and analyzed. 

2. Complete bacteriological, 
parasitological and chemical exam­
inations must oe made of the sam­
ple of food incriminated, as well as 
the vomitus and' feces of those af­
fected, if at all possible. 

Trends in food-borne diseases 
are noted in the two tables append­
ed to this report which have been 
prepared by the U.S. Public Health 
Service. 

I. A. MERCHANT, Chairman 
R. G. FLOOD 

R. J. HELVIG 
STANLEY HENDRICKS 
C. H. MADER 

OLD TIMERS' CLUB OF 

BOWMAN DAIRY 

Six hundred forty-two members 
of the Bowman Dairy Old Timers' 
Club were honored at a recent 
(April 21) dinner meeting in the 
Grand Ballroom of the Lake Shore 
Club, Chicago . . The annual get-to­
gether sponsored by the Company 
was attended by Bowman employ­
ees with continuous service rec­
ords of twenty-five years or more 
and by Company officials. 

Highlight of the evening was a 
vaudeville entertainment featuring 
stars of the movies and television. 
Harry Hysen of Harvard, Illinois, 
a member of the company's dairy 
inspection staff with twenty-eight 
years service, was elected President 
of the Old Timers. Arthur Eklund, 
a wholesale salesman with forty­
two years service is the new First 
Vice President. Second Vice Presi­
dent is Walter Schwabe of the 
Building Maintenance Department 
with thirty years service. Miss Irene 
Carroll of the General Office Ac­
counting Department with an em­
ployment record of thirty-three 
years is the honor group's new sec­
retary. Carl Anderson, who has 
been employed forty-two years is 
the new Sergeant-at-Arms. 
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--=:=:::=:=:=:=:::::: Practical Ideas 
A "YARDSTICK" FOR CLEANLINESS 

C. W. WEBER 

Milk Sanitarian, New York State Department of Health 

Albany, N. Y. 

How clean is clean? All sanita­
tion laws and regulations specify 
that sudaces with which milk or 
other foods come in contact shall 
be thoroughly cleaned or clean. 
But the law does not define clean­
liness. The interpretation is left to 
the good or poor judgment or 
"opinion" of the sanitarian. We 
have tried, and to a certain extent 
succeeded, in taking the guesswork 
out of measuring the cleanliness of 
milk by means of the sediment test. 

The milk contact sudaces of all 
well designed dairy equipment are 
subject to both sight and touch, 
with one exception: namely, the 
interior sudaces of metal or glass 
piping. When the surface can be 
both seen and touched, a personal 
opinion as to its relative cleanliness 
can be ascertained. Even this weak 
yardstick cannot be applied to the 
interior sudaces of pipes. Bacterial 
tests are often used to measure 
cleanliness, but they are only esti­
mates or numbers of microorgan­
isms and are not a measure of mis­
placed matter or dirt. 

Recently, during our cold New 
York winter months, I had an op­
portunity to examine some pipes 
installed in a milking parlor and 
used in conjunction with a com­
bine milker. The temperature in 
the parlor was below freezing. 

Looking through the long gun bar­
rel pipe, the surface looked bright 
and shiny. Warm water was run 
over the outside of the pipe to melt 
the ice before swabbing the in­
terior sudace to a depth of six 
inches. The swabs were coated 
with old milk solids and fat but 
the bacterial co~ts were excel­
lent. I had been looking for a re­
producible yardstick :of cleanliness 
and here it was right before my 
eyes . It has been used for centuries 
in one manner or another but be­
·cause it is so simple, it has never 
been called a test and no effort 
made to improve and standardize 
it. 

Using the · simple facilities on 
hand at this dairy, I made a test of 
the cleanliness of these pipes and 
had permanent evidence to con­
firm my opinion. A white six-inch 
diameter farm type strainer pad 
was placed over the pipe brush and 
pushed through the milk pipe. The 
pad was loaded with soil, dirt, junk 
or whatever you want to call it. 
Will this test be of any value on 
pipes that appear to be clean or 
on pipes soiled with a tenacious 
type milkstone? 

Let me answer the first part of 
that question from actual experi­
ence. Four sanitarians from two 
states and two practical dairy 

farmers were examining about 430 
ft. of glass pipe line 'installed in a 
stanchion type stable. All agreed 
that the glass lines looked clean 
and acceptable. But when the white 
filter pad was pushed through only 
eight feet of pipe, it came out 
black. What was the black dirt and 
where did it come from? It was a 
metallic deposit which came from a 
galvanized tank used for circulating 
cleaning solution. Other clean ap­
pearing glass pipes revealed the 
presence of iron oxide which appar­
ently came from iron pipes and 
pump used in the circulatory sys­
tem. In a study of cleaned-in-place 
milk pipes being carried on at one 
of our institution of higher learning, 
bacterial results were excellent and 
visual cleanliness was acceptable. 

I • 
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The snow-white filter pad inserted 
at one end of a six-foot pipe looked 
as if it had been dragged through 
the mud when it came out the other 
end. The greenish brown soil turn­
ed out to be high in wetting agent 
used in the detergent. It is trans­
lucent, shiny and very difficult to 
detect by sight, particularly when 
deposited on metal surfaces. Hard 
stone deposits may not show up 
well on the pad but they can be 
detected by visual inspection. If 
the pad is first moistened and push­
ed through under fairly high pres­
sure, the milkstone deposits will 
not be missed. 

The test has been applied to 
manually washed pipes using a 
power brush and although they 
may pass visual and bacterial in­
spection, some showed the presence 
of soil on the pads. After thorough 
and effective brushing and rinsing 
the pads came through lilly white. 

A "YARDSTICK" FOR CLEANLINESS 

No attempt has been made to 
standardize the technic and I do 
not believe the results should be 
standardized. The cleanest pad 
obtainable from pipes washed un­
der practical conditions should 
serve as a guide. In order to have 
comparable results, the technic 
should be standardized and the 
standard should be followed . But 
before this can be done, consider­
able more experience by a large 
number of sanitarians is needed. 
There are still many unanswered 
questions. Would a black cloth or 
pad be better than a white one? 
Maybe one-half white and one-half 
black would be the best. Often 
white detergent powders oF--precip­
itates remain as soil in the f>.ipes . 
What pressure should be applied 
to the pad against the pipe wall? 
I have used a nylon sponge in 
place of the bristle brush with good 
results. For a brush handle, I use 
a %" 3 feet long w0od dowling, 

RETENTION OF MILK AND MILK-PRODUCT FILMS ON GLASS 

SLIDES DURING STAINING. DEFATTING AND RINSING FOR 

MICROSCOPIC EXAMINATION 

NICHOLAS A. MILONE 
School of Public Health 
University of Michigan 

Ann Arbor, Michigan 

OF PRIMARY IMPORTANCE to the 
retention and uniform distri­

bution of milk and milk-product 
films, as well as of other kinds of 
films, on glass slides for subsequent 
defatting, staining, and rinsing for 
microscopic examination is that the 
glass surface be absolutely clean 
prior to use. Slides cleaned and 
stored prior to use may collect dust 
and various other substances from 
the air and from other sources, -
rendering them unsuitable for the 
preparation of films. A rather com­
mon experience for many sanitari­
ans and laboratories has been the 
washing off of such films, in whole 
or in part, from an apparently clean 
slide during the various steps of 

the staining process, as well as un­
even distribution of the film over 
the specified area. Such happenings 
result in · the loss of time, sample, 
labor and even affect the accuracy 
of the method if coupts are made 
on the unsatisfactory film. 

A simple procedure which if 
properly performed promotes wet­
ting of the glass surface by the ma­
terial, thereby assuring uniform dis­
tribution and preventing the wash­
ing off of the film during the stain­
ing steps, which has been proven 
worthwhile in the preparation of 
thousands of films made while the 
writer was with the New York State 
Department of Health, is to apply 
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coupled by means of short pieces 
of rubber hose. They are cheap, 
strong, clean, easily asembled and 
dismantled. A light weight plastic t 

garden hose also works well. A 
heavy self-winding spring steel 
similar to a steel rule may be even 
better. The square area to be swab­
bed should be standardized which 
would mean different lengths for 
different size pipes. Consideration 
is being given to impregnating the 
pads with colorless dye, which will 
change color in the presence of fats 
or proteins. 

The test can be applied to un­
limited lengths of pipes cleaned in 
place by placing the pad on a tor­
pedo brush and forcing through the 
system by hydraulic or air pres­
sure. It can be applied to surfaces 
other than interior of pipes and 
suggestions and comments on your 
experience, trials, tribulations', suc­
cess or failure with the "Weber test 
for cleanliness" will be appreciated. 

a uniform coating of Bon Ami or 
similar product to both sides of the 
glass slide after it has been washed, 
to allow it to dry, and prior to use 
to wipe the coating off the slide 
completely with a piece of clean 
cheesecloth. The slide is then ready 
for use. The coating, for protective 
purposes, should be left on the slide 
during storage and removed only 
when the slide is needed. It is ob­
vious that care should be exercised, 
once the coating is removed, not 
to touch the glass surface with the 
hands. 

Immersion of the slide in alco­
hol, flaming, or other disinfection 
treatments after the coating has 
been removed and prior to making 
the smear are not advocated. Such 
attempts usually result in soiling 
the slide and defeating the purpose 
intended. With ordinary care the 
probability of chance contamina­
tion of the slide prior .to use is !e­
mote and not significant within the 
limits of accuracy of this method 
of examination. 

I I 
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-===:=:::Association News=::==:=-
AFFILIATES OF 

INTERNATIONAL ASSOCIATION OF MILK AND FOOD SANITARIANS 

AssociATED ILLINOIS MILK SANITARIANS 
President, J . A. Meany, Chicago, Illinois 
Vice-President, D. E. Harms, Dixon, Ill. 
Secretary-Treasurer, P. E. Riley, Illinois 

Department of Public Health, Chi­
cago, Illinois 

Sergeant-at-Arms D . V. Fitzgerald, 
. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. Elgin, Illinois 

Executive Board Members 
P. N. Hanger .. .. Springfield, Illinois 
H. B. Richie ...... .. Chicago, Illinois 

Auditors 
E. G. Huffer .... Springfield, Illinois 
P. W. Scherschel ...... Gary, Indiana 

FLoRIDA AssociATION oF 
MILK liANITARIANS 

President, R. R. Hood, State Dairy Sup­
ervisor, East Pensacola Heights 

Vice-President, L. L. Chaffee, Pinellas 
County Milk Sanitarian, St. Petersburg 

Sec.-Treasurer, H. H. Wilkowske, Assis­
tant Dairy Technologist, Dept. Dairy 
Science, University of Florida, Gaines­
ville 

Past President, L. T. Smith, State Dairy 
Supervisor, Jacksonville 

Directors: 
H. F . Cameron, Clay County Sanita­

tion Officer, Green Cove Springs 
S. T . Chalker, Jacksonville Dairy 

Sanitarian, Jacksonville 
J . D. Robinson, State Dairy Supervi­

sor, Plant City 
H. H. Rothe, State Dairy Supervisor, 

Gainesville 
C. 0. Stoy, Dade County Dairy Sup­

ervisor, Miami 

INDIANA Associ<\TION oF 
MILK AND FooD SANITARIANS 

President, George White, Evansville, Ind­
iana 

President-Elect, Russell Cunningham, La 
Porte, Indiana 

First Vice-President, John Schlegel, Ind­
ianapolis, Indiana 

Second-Vice-President, Arthur Geller, 
Fort Wayne, Indiana 

Secretary-Treasurer, Joseph Holwager, 
Indianapolis, Indiana 

Auditors: 
Ralph Potesta, Hammond 
Ronald Brown, Richmond 

IowA AssociATION OF 
MILK SANITARIANS 

President, F W. Kreamer, State Depart­
ment of Health, Des Moines, Iowa 

Vice-President, James Evers, City Health 
Department, Cedar Rapids, Iowa 

Secretary-Treasurer, Ray A Belknap, City 
Health Department, Des Moines, 
Iowa. 

KANSAS AssociATION oF MILK 
SANITARIANS 

President, Raymond A. Fair ........ Parsons 
1st Vice-President, Grove Gilliland .... 

.... ....... .... .. .. ................. Dodge City 
2nd Vice-President, Frank Kelley Parsons 
Secretary-Treasurer, Ivan Van Nortwick, 

State Board of Health, Topeka. 

Auditors: 
Junior Rogers ..... ........ . Independence 
Gene Lockard .. ... ...... .. ............. Topeka 

Reporter, P. A. Mauzey ... ........... Topeka 

MICHIGAN AssOCIATION OF SANITARIA::-!S 

President, Lyle Littlefield, Bureau of 
Dairying, Lansing 

1st Vice-President, Winfred Ettesvold, 
Grand Rapids Health Dept. Grand 
Rapids 

2nd Vice-President, Clifford Bracy, Bur­
eau of Marketing & Enforcement, 
Lansing 

Secretary-Treasurer, Robert Lyons, Lan­
sing Health Dept. Lansing 

Directors: 
C. V. Roose 
Jerald Peters ' 
Rupert Spaulding ';\ 

Past President, Milo Wifson 

MINNESOTA MILK SANITARIANS 
AssociATION 

President, Owen Owens .......... Rochester 
Vice-President, R. M. Olander .... St. Paul 
Secretary-Treasurer, Dr. J. C. Olson, Jr., 

Associate Professor of Dairy Bacteriol­
ogy, Dairy Division, University of 

Minnesota, St. Paul 1, Minn. 
Board of Directors : Thomas Stibal, Ru­

ben W . Koivisto, Leonard G. Sinton, 
Robert R. Dalton, C. H. Mattson, A. L . 
Sjowall. 

MissouRI AssoCIATION OF MILK AND 
FooD SANITARIANS 

President, George Bauers, Springfield 
Vice-President, John H. Fritz, Kansas City 
Sec .-Treas. , J. L. Rowland, Jefferson City 

NEw YoRK STATE AssociATION OF 
MILK SANITARIANS 

President, Claude R. Woodward .. Utica 
Vice-President, H. W . Lehmkuhl ........ .. .. 

..... .... .... .. .... ........ .... ...... ...... . Rochester 
Secretary-Treasurer, C. W . Weber, ...... 

.......... 18 Dove St., Albany 6, N. Y. 

OKLAHOMA AssociATION oF MILK 
AND FooD SANITARIANS 

I 

President, Clyde Harris, ......... .. ...... .... ..... .. 
................ Oklahoma City, Oklahoma 

1st. Vice President, D. C. Cleveland ...... 
............................ Durant, Oklahoma 

2nd. Vice President, R. Kay Mathews .... 
........ .. .............. Wewoka, Oklahoma 

3rd. Vice President, R. L. Howell, ........ 
...................... Tahlequah, Oklahoma 

Sec. Treas., Berl Poe ............................... . 
...................... Muskogee, Oklahoma 

VIRGINIA ASSOCATION OF MILK 
SANTARIANS 

President, J, D . Hanbury ... .. . Portsmouth 
Vice-President, C. G. Knick, .. Lexington 
Secretary-Treasurer, A. A. Pais, State 

Health Department, Richmond 
Auditors: 

L. A. Huff ................ ........... .. . Roanoke 
D . L. S. Woods .............. .. Waynesboro 

WASHINGTON STATE MILK 
SANITARIANS AsSOCIATION 

President, David Jones .............. Everett 
Vice-President, M. L. Strommer, 

...... ........ ......... .. ....... Aberdeen 
Secretary-Treasurer, L. 0. Tucker, State 

D epartment of Health, ~ Seattle, 
Washington. 

WISCONSIN MILK SANITARIANS 
AssociATION 

President, Myron L. Clark ........ Oshkosh 
Vice-Pres. (and Pres.-Elect ) : Chester L. 

Anderson ..... .... .... ... ..... ..... Oconomowoc 
Sec.-Treas.: L. Wayne Brown, 'Wisconsin 

State Dept. Agric., Madison. 
Directors: 

J. A. Kee·nan .... ........ .............. .. Madison 
Phillipp C. Nf:wman ...... Beaver Dam 

Auditors: 
Lester, I. Legrid, V. G. Rowley 

......... ... .... ..... ... ........ Madison 

CALIFORNIA AssociATION OF DAIRY 
AND .MILK SANITARIANS 

President, Robert L. Clayton, San Diego 
City Health Dept., 3637 Adams Ave. 
San Diego, Calif. 

1st Vice-President, E. H. Biles, Sr., Oak­
land City Health Dept., City Hall, 
Oakland, Calif. 

2nd Vice-President, Wm. Whitton, 996 
E. Flower St., Bellflower, Calif. 

Secretary-Treasurer, R. L. Van Buren, P. 
0. Box 184, San Diego 12, Calif. 

Junior Pnst President, B. Q. Engle, Dept. 
of Public Health, 101 Grove St., 
San Francisco 2, CaliL 

Auditors: 
F. L. Turner 
J. A. Hobson 

RocKY :tvlouNTAIN AssoCIATION OF }.!ILK 
"-ND FooD SANITARIANS 

(Colorado, New Mexico, Utah, Wyoming. 
Nebraska, Montana) 

President, Melvin Wilkey, Milk Sanitar­
ian, Denver Health Dept. , Denver, 
Colo. 

President-Elect., James Doughty, New 
Mexico Dept. of Public Health , San­
ta Fe, New lvlexico. 

1st Vice-Presi.dent , Eugene Tuttle, Web­
er-Central Dairy, Ogden, Utah 

2nd Vice-President, Ray E. Iiams, Wy­
oming State Dept. of Agric., Chey­
enne, Wyoming 

Secretary-TreaStlrer, Howard M. vVeindel, 
Rock Mtn. Training Center, U. of 
Colorado Medical School, Denver, 
Colo. 

Auditors: Hugh L. Templeton, Technical 
Director Fairmont Foods Co., Oma­
ha, Nebr.; Thomas A. McMasters, 
Dairy Div. , Montana State Dept. of 1 

1 
Agriculture, Helena, Montana ~ 

SouTH DAKOTA AssociATION oF 
SANITARL-\NS 

President, Fred Hansen, Assistant Sanita­
tion Supervisor, City Health Dept., 
Sioux Falls, South Dakota 

Vice-President, Ira DeHaai, 721 3rd St., 
Spearfish, South Dakota 

Secretary-Treasurer, J. F . Tinker, State 
Dept. of Health, Pierre, South Dak­
ota 

Executive Board: 
Past President, Don Wilson, City Health 

Dept., Mitchell, South Dakota 
Elected Member, Charles Halloran, State 

Dept. of Health, Pierre, South Dak-
ota · 



DAmY SANITARIANS AssociATION 

OF NORTH CENTRAL PENNSYLVANIA 

President, James H. Eck, 1304 W . South­
ern Ave., South Williamsport, Pa. 

Vice-President, Galen Furry, Martinsburg, 
Pa. 

Treasurer, Earl F. Hack, Mexico, Pa. 
Secretary, C. D. Herbster, 325 Orange 

St., Selinsgrove, Pa. 

Executive Committee: Dr. S. M. Ross, V. 
M. D., 1828 E. Third St., Williams­
port, Pa. 

I. E. Parkin, 213 Dairy Bldg., State 
College, Pa. 

G. C. Kern, Milton, Pa. 
Harry T. Daddario, New Berlin, Pa. 

WASHINGTON STATE MILK 

SANITARIANS ASSOCIATION 

HOLDS ANNUAL MEETING 

Washington State Milk Sanitar­
ians Association meeting was held 
at the 21st annual State College of 
Washington Institute of Dairying, 
Pullman, Washington on March 12, 
1952. 

An important feature of the 
meeting was a report on the rec-

NEW AFFILIATES 

CONNECTICUT AssOCIATION 

OF DAmY AND FooD SANITARIANS 

President, Fred K. Armstrong, Branford, 

Conn. 

Vice-Pres., Alfred H. Jackson, Hartford, 

Conn. 

Secretary, H. ClifV>rd Goslee, Dept. of 

Farms & Markets, State Office Bldg. 

Hartford, Conn. 

Treasurer, Curtis W . Chaffee, -Qept. of ... 
Farms & Markets, State Office Bldg., 

Hartford, Conn. 

ommendations of the Laboratory 
Methods Committee appointed 
August 1951 by L. E. Jenne, Presi­
dent. The purpose of the commit­
tee was to review the existing vari­
ations in laboratory procedures em: 
ployed in the bacteriological exam­
ination of milk and milk products 
and submit recommendations that 
will lead to the standardization of 
procedures in the official and in­
dustry laboratories throughout the 
state. 
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GEORGE A. WEST RESIGNS As 
SECRETARY-TREASURER 

The Executive Board regrets to 
announce that George A. West has 
resigned as Secretary-Treasurer, ef­
fective July 1st. 

Due to heavy duties in his new 
work, George, felt that he could no 
longer properly discharge the du­
ties of the Secretary-Treasurer. 

The Executive Board on behalf 
of the Association wishes to extend 
their thanks for his long and faith­
ful service. 

H. H. Wilkowske, Secretary­
Treasurer of the Florida Associa­

. tion has been appointed to fill the 
unexpired term. 

The Executive Board . 
H. L. THOMASSON, President 

Composition of Committee 
Dr. W. R. Geidt, Washington 

State Department of Health. 
Rodney Olson, Skagit County 

Dairymen's Association. 
W. J. Oldenburg, Universal Lab­

oratories. 
Professor C. C. Prouty, Wash­

ington State College. 
F. W. Crews, Chairman, State 

Department of Agriculture. 
There were. three meetings of 

this committee which agreed upon 
the recommendations presented. 

1st row: L. 0. Tucker, John Ostrom, Leslie Taschner, Wm. Knutzen, Reid Greethurst, Harold Janzen, Rob't. Freimund, Leslie 
Jenne and Harold Hyatt. (Hyatt is not a member) 
2nd row: G. R. Darnell, George Lund, Frank Logan, A. D. Stocking, Fred Willoughby, Roy McDonald, Ray Carson, C. C. 
Prouty, A. J. Duris, Wm. Dubois, M. L. Strommer. 
Srd row: Fred H. Troemmel, Jr., Roy Olson, L. C. Manley, Elmer Morgan, Bender Luce, Clayton Gustafson, Harry Johnson, 
Arnold Sersland, Jay Gano and Fred Herrington. 
4th row: F. W. Crews, W. J, Oldenburg, Cameron Adams, Edward Soper and Charles Meach. 



~hree of principal buildings, University of Minnesota 

PROGRAM 

Tuesday, September 16 
10:00 A.M.-Meeting of Executive 

Board 

W edn.esday, September 17 
9:00 - 12:00-Meeting of all Com­

mittee members with their re­
spective committees - Meeting 
of Executive Board with Associ­
ate Editors 

1:00 P.M.-Advanced Registration 
1:30 to 4:30 P.M.-Meeting of all 

Committees with Executive 
Board of the Association 

6:30 to 8:30 P.M.-Meeting of the 
Council 

8:30 P.M.-Smoker- Local Arrange-· 
ments Committeee 

Thursday, September 18 

GENERAL SESSION, MORNING 
Chm.-H. L. Thomasson, President, 

IAMFS, Shelbyville, Indiana 

8:00 A.M.-Registration 
8:30 A.M.-Movie "Dishwashing 

Dividends" 
9:00 A.M.-Address of Welcome -

Governor C. Elmer Anderson, 
Governor of Minnesota 

9:20 A.M.-Welcome, Owen Owens, 
President, Minnesota Association 
of Milk Sanitarians 

9:30 A.M.-Presidental Address, H. 
L. Thomasson, President, IA:\IFS 

9:45 A.~J.-"Changing Responsibili­
ties in Milk and Food Technol­
ogy", Harry G. Hanson, Execu­
tive Officer of the PuVlic Health 
Service, Washington, D. C. 

FOOD SECTION MEETING 

Chm.-John H. Fritz, Chief Food Sanitar­
ian, Kansas City Health Department, 
Kansas City, ~lissouri 

10:15 A.H-A "Report of the Epi­
demological Investigation of a 
Gastroenteric Outbreak, Occur­
at Glenwood Springs, Colorado, 
1951 Annual ~leeting, IA~IFS". 
Dr. George W. Stiles, Chief, Lab­
oratory Section, Colorado State 
Health Department, Denver, Col­
orado 

10:45 A.M.-Discussion 
11 :00-"Principles of Food Micro­

biology" 
Dr. H. 0. Halvorson, Head, De­
partment of Bacteriology, Uni­
versity of Illinois, Urbana, Illinois 

11:45-Discussion 

MILK SECTION MEETING 

Chm.-George A. West, Genessee Cooper­
ative Dairies, Rochester, New York 

10:00 A.M.-"High-Temperature 
Short-Time Pasteurization of Ice 
Cream Mix", Dr. Marvin Speck, 
North Carolina State College, 
Raleigh, North Carolina 

10:45 A.M.-Discussion 
11:00 A.M.-"Practical Sanitary As­

pects of Pipe Line Milking" 
Mr. G. E. Gordon, Extension 
Dairyman, University of Califor­
nia, Davis, California 

11:45 A.M.-Discussion 
12:00 Noon-Luncheon Meeting 

Minesota 1\'lilk Sanitarians Asso­
ciation 

Thursday, September 18 
AFTERNOON SESSION 

Chrn.-H. L. Thomasson, President, 
IAMFS, Shelbyville, Indiana 

1:15 P.~I.-Business Meeting in­
cluding reports of Committees: 
Advisory Committee on Milk 
Regulations and Ordinances, C. 
J. Babcock, Chairman; Applied 
Laboratory Methods, Dr. L. A. 
Black, Chairman; Communicable 
Diseases Affecting Man, Dr. R. 
J. Helvig, Chairman; Dairy Farm 
~lethod, James ~1. Doughty, 
Chairman; Educational, J. L. 
Rowland, Chairman; Food Hand­
ling Equipment, C. W. Weber, 
Chairman; Frozen Food Sanita­
tion, Dr. ~!arvin Speck, Chair­
man; :\lembership, Hugh Eagan, 
Chairman; Professional Develop­
ment, H. B. Robinson, Chairman; 
Sanitary Procedure, C. A. Abele, 
Chairman 

4:30 to 8::30 P.:\1.-Tour, Dinner 
and Entertainment, Courtesy 
Land 0' Lakes Creameries, Inc., 
~1inneapolis, ~linnesota 

Friday, September 19 
GENERAL SESSION 

Chm.-Harold J. Barnum, Pres.-Elect, 
lAMFS, Veneer, Colorado 

8:30 A.:\1.-:\Iovie "Triple Threat" 
9:00 A.~J.-"Public Rel~tions in the 

Sanitarians Profession", L. A. 
Zahradka, Munson Associates, 
Oconomowoc, Wisconsin 

9:45 A.~I.-Report of Nominating 
Committee 

FOOD SECTION MEETING 

Chm.-C. W. Weber, New York State 
Health De/)artment, Albany, N. Y. 

10:00 A.M.-"Status of Sanitation 
Knowledge Among Food Service 
Workers", H. S. Adams, Assistant 
Professor Dept. of Public Health, 
Indiana University, Medical 
Center, Indianapolis, Ind. 

10:45 A.M.-Discussion 
11:00 A.M.-"The Development 

and Administration of a Broad 
Program of Restaurant Sanita­
tion in an Average Urban Area", 
Herbert J. Dunsmore, Public 
Healt·h Engineer, Pittsburgh De­
partme~ of Public Health, 
Pittsburg):!, Pennsylvania 

11:45 A.M.-Discussion J 

MILK SECTION MEETING 

Chm.-Ben Zakarison, Director of Labor­
atories, Land 0' Lakes Creameries, 
Inc., Minneapolis, Minnesota 

10:00 A.M.-"Pen Stabling", E. L. 
Richards, International Harvester 
Co., Buffalo, New York; Dr. F. 
L. Schacht, New York State 
Board of Health, Albany, New 
York; Dr. Stanley Witzel, Uni­
versity of Wisconsin, Madison, 
"Visconsin 

10:45 A.M.-Discussion 
11:00 A.M.-"Q Fever", Dr. John 

Enright, School of Veterinary 
1\ledicine, University of Califor­
nia, Davis, California 

11:45 A.M.-Discussion 
1:15 to 6:00 P.M.-Conferences, 

Open Houses and Field Trips 
6:30 P.:\1.-Banquet 

Presentation of Citation Award 
Presentation of Sanitarians 

Award•, Dr. K. G. Weckel, 
Chairman, Recognition & 
Awards Committee 

Presentation of Past Presidents 
Certificates, H. L. Thomasson, 
President 

Entertainment -
Courtesy ~linnesota Dairy In­
dustry 

Saturday, September 20 
GENERAL SESSION, MORNING 

Chm.-)ohn D. Faulkner, First Vice­
President, IAMFS, Washington, D. C. 

8:30 A.:\1.-:\lovie "Yours is the 
Land" 

9:00 A.:\1.-"The Application of 
Food Sanitation Practice in 
Emergency Feeding Operations" 
Jerome B. Trichter, Assistant 
Commissioner,•• New York City 
Health Department, New York, 
N.Y. 

9:45 A.:\'1.-Eiection of Officers 

0 The Sanitarians Award is sponsored 
jointly by The Diversey Corporation, 
Klenzade Products, Inc., Mathieson 
Chemical Corporation, Oakite Products, 
Inc., and the Pennsylvania Salt Manufac­
turing Company. 

00Tentative 

FOOD SECTION MEETING 

Chm.-T. A. Evans, Chief, Milk and Food 
Section, South Dakota State Health 
Department, Pierre, South Dakota 

10:00 A.M.-"Sanitary Problems ~e­
lated to Poultry Plant Opera­
tions", Dr. Hugh L. Templeton, 
Technical Director Fairmont 
Foods Company, Omaha, Ne­
braska 

10:45 A.l\I.-Discussion 
11:00 A.l\1.--"Vending Machines" 

(Speaker to be announced at a 
later elate.) 

11:45 A.i\1.--Discussion 

MILK SECTION MEETING 
Chm.-C. II. Holcombe, Supervisor, Dair!l 

and Food lm•pection, State Department 
of Agriculture, St. Paul, ,\finnesota 

10:00 A.~I.-"Sanitary Problems in 
the Bulk Handling of :\!ilk on the 
Dairy Farm," A. C. \Voodmff, 
Mojonnier Brothers Company, 
Chicago, Illinois. 

10:45 A.:\1.-Discussion 
11:00 A.:\1.-"Factors Influencing 

the Elliciency of In Place Clean­
ing of Pipe Lines", Dr. John 
Sheuring, Dairy Department, Un­
iversity of Georgia, Athens, 
Georgia 

11:45 A.:\1.-DiscllSsion 

Saturday, September 20 
AFTERNOON SESSION 

Chm.-1-1. L. Thomasson, President, 
lA.\IFS, Slwll,ycille, /ll(/imw 

1:15 P.~I.-Installation of Officers, 

GENERAL SESSION 
Chm.-1\'an E. Pnrkin, 2ncl \'ice President 

IAMFS, State Collct.{e, Pemls!llcania 

1:30 P.:\1.-Effect of Institutional 
Food Preparation and Storage 
Procedures on the Cooling Rate 
of Large Quantities of Food and 
on the Growth of Certain Types 
of Food Poisoning Bacteria," 
Prof. :\lary L. Smull, Kansas State 
College, :\lanhattan, Kansas 

2:00 P.:\1.-Discussion 
2:15 P.:\1.-"Sanitary Aspects of 

Feeding in Logging Camps in 
Outlying Districts", Dr. D. L. 
Gibson, Head, Dairy Division, 
University of Saskatchewan, Sas­
katoon, Saskatchewan, Canada 

2:45 P.l\1.-Discussion 
3:00 P.t-.1.-"Factors Influencing the 

Keeping Quality of Pasteurized 
Milk", Dr. Joseph C. Olson, As­
sociate Professor Dairy Bacteri­
ology, University of Minnesota, 
St. Paul, Minnesota 

3:30 P.M.-Discussion 
4:00 P.M.-Adjournment 
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A special committee has made 
arrangements for the :ladies. On 
Thursday a scenic bus trip will 

SPECIAL FEATURES AT CONVENTION take the ladies along the St. Croix 

Wednesday evening the local· 
committees are planning a get ac­
quainted smoker for the members 
their wives and friends. 

Some of the midwest's finest 
cheese and other refreshments will 
be on hand for the enjoyment of the 
group. 

On Thursday evening the group 
will be guests of Land O'Lakes 
Creameries for dinner and a tour 
through their Minneapolis facilities 
and plant. 

On Friday evening a banquet is 
planned with some excellent enter­
tainment and plenty of tasty food. 

Open House will be held by 
many of the industries, laboratories 
and educational institutions on Fri­
day afternoon. 

and Mississippi Rivers and other 
beauty spots with lunch at the 
World Famous Lowell Inn at Still­
water and a ~hance to view their 
gift and antique shop at this lovely 
inn. 

On Friday there will be a chance 
to visit General Mills and a tour 
through Betty Crocker kitchens. At 
noon a luncheon and style show at 
the Radison Hotel. 

Shopping in the many fine stores 
and smart shops of Minneapolis is 
an adventure the ladies will not 
want to miss. 

The Minnesota Milk Sanitarians 
and the local committees wish to 
extend a hearty welcome to attend 
this year's convention in Minneap­
olis, Minnesota. 

The cm;wention city, Minneapo- . 
lis, is served by three major air­
lines, nine , railroads, twelve bus 
lines and a f'amous highway system. 
Convention goers will have little 
trouble in making their plans for 
travel. Many will likely wish to 
visit the Dairy Industry Exposition 
in Chicago the following week. Un­
usually :flne air, rail or bus service 
is available or fine direct highways 
for those wishing to drive. 

AccoMMODATIONs 'PLENTIFUL 
Minneapolis is a leading conven­

tion city, being host to over 300 
groups yearly. The headquarters 
hotel is the famous, Hotel Nicolett 
with 500 rooms. Over 20 other ho­
tels are to be found in the down­
town area with a range of accom­
modations and prices. 

VACATIONLAND 
Many sanitarians and their 

friends may wish to combine a va­
cation with this trip in Minnesota. 
Over 1900 resorts are located on 
Minnesota's eleven thousand lakes. 
Often fishing is at its best in late 
September in the northland of Min­
nesota. 

39TH ANNUAL CONVENTION- THURSDAY THROUGH SATURDAY- SEPT. 18, 19 & 20, 1952 
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SECOND ANNUAL MEETING OF THE 
INDIANA ASSOCIATION OF 

MILK AND FOOD SANITARIANS 
The Indiana Association of 

Milk and Food Sanitarians met in 
Rice Hall, Indiana State Board of 
Health, June 24-26. An excellent 
address of welcome was given by 

·Robert Yoho, Director of the Bur­
eau of Health, Physical Education 
and Vital Statistic. Dave Hartley, 
Div. of Food and Drugs, Indiana 
State Board of Health, read Presi-

CALENDAR 
July 21~26-Industrial Microbiolo­

gy Institute, Purdue University, 
Lafayette, Ind. 

Aug. 12-15-Poultry Science Asso­
ciation, University of Connecti­
cut, Storrs. 

Sept. 2-5-National Association of 
Sanitarians, Denver, Colorado. 

Sept. 18-20-International Associa­
tion of Milk & Food Sanitarians, 
Nicolett Hotel, Minneapolis, 
Minn. 

Sept. 22-27-Dairy Industries Ex­
position, Navy Pier, Chicago. 

POSITION WANTED 
DIRECTOR OF SANITATION-Master's 
Degree in Public Health, Age 35, 
8 years responsible experience in 
environmental sanitation with large 
local health dept. Box 286. 

~ 
Look -How -Easy -

MILK-HOIJSE WORK Can Be! 
• The last time milk is handled iii the A. D. Lueders' 
milk house Waterford, Va., is when it is poured into a 
400gallon Mojonnier Bulk Cooler, as shown m photograph. 
The milk is soon cooled to a safe 38° F. Pickup is made 
daily by bulk tanker. 
B There is a Mojonnier Bulk Cooler for every milk house 
requirement. Made in 10 sizes starling at 60 gallons. 
Write for copy of Bulletin 240 today. No .obligation. 

MOJONNIER BROS. CO. 
4601 W. OHIO ST., DEPT, M-7 CHICAGO 44, .JLL. 

~ 
B U L K M I L K S Y S T E ,M S 

MILK SANITARIANS: 

Write for the name of i}le 
Mojonnier bulk route neares:l: you. 

dent James McCoy's very excellent 
address, since "Jim" was unable to 
to attend due to illness. George 
White, President-Elect very cap­
ably handled the duties of the 
President throughout the meeting. 

The program was divided into 
general sessions, milk section and 
food section meetings. The many 
good papers and discussions were 
highlighted with talks by Dr. W. 
L. Mallmann, Michigan State Col-

lege, Dr. F. R. Nickolas Carter, 
City, Health Officer, South Bend, 
Indiana, and Dr. ·Joe Greene, 
State Veterinarian, State Live Stock 
Sanitary Board. · 

The association voted to pay the :". 
expenses of Joe Holwager newly 4 
elected Secretary-Treasurer to the 1 
Intemati,onal Association meeting 
in September and to provide an af­
filiate prize to be presented at this 
meeting. ,, 

Newly Elected Officers of the Indiana Association of Milk and Foqd Sanitarians. 
Left to right: Aud~tor Ralph Potesta, Hammond; Sec.-Treas. Joe Holwager, Indianapo­
lis; President, George White, Evansville; Pres.-Elect. Russell Cunningham, La Porte; 
Auditor Ronald Brown, Richmond; Wm; Geller of Ft. Wayne, Sec.-Vice-Pres., and 
John Schlegel, Indianapolis, 1st Vice-Pres. are absent. 

Oakite Cleaner-Sanitizer. 

gives long-lasting protection 

against bacteria regrowth 

Carefully compounded of quaternaries and syn­
thetic detergents. Oakite Cleaner-Sanitizer quickly 
cleans away milk films, reduces thermoduric counts 
by as much as 99%, protects aga\nst recontamina-
tion while equipment is not in use. Dissolves in-
stantly, works well in hard water. Safe on equip-
ment, hands, udders. 

Ei'REE FOLDER gives details. Write Oakite Prod­
ucts, Inc., 38C Rector St., New York 6, N. Y. 
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A Reminder to Dairy 

Scientists 
Technologists 

Sani tariaris 

The Dairy Industries Exposition takes. place on Navy Pier in Chicago, September 22-27, 
during a week filled with many dairy industrial conveilti9ns, and immediately following the 
Annual Meeting of International Association of Milk and -Food Sanitarians in Minneapolis on 
September 18-19. 

Every person whose life work lies in or affects or is affected by the advancing of dairy 
industrial technology - and that means every reader of this magazine - should now complete 
his plans to study this greatest Exposition ever held for its field. The products of hundreds 
of diverse companies which supply and equip the North American continent's dairy industries 
- and those of much of the rest of the world as well - will be shown and demonstrated 
there. 

The products and services displayed are those instrumental to the latest advances in 
every dairy industrial operation. Sometimes these tangible "ways and means" are developed 
by suppliers and equippers and presented to the dairy processors and you. Sometimes the dairy 
processors and you reveal certain problems or needs which spur the suppliers and equippers. 
Sometimes you and the suppliers and equippers together break new ground for the benefit of 
the dairy processors. In all of this both consciously and unconsciously there is a team-work 
for Progress. And always a further beneficiary is the great public which the dairy industries 
serve. 

It is no idle assertion that in your fields both Today and Tomorrow require you to see 
the Show, for it is there that- in a thousand ways- you'll witness both Proof and Pledge. 

* * * 
For rooms please write Chicago Convention Bureau, Housing Department, 134 N. LaSalle St., 

Chicago 2, Ill., and indicate several hotel choices, the rate you wish to pay, how long you may stay, etc. 
Reservations which the Bureau makes are subject to your approval. 

* * * 
For a free booklet now describing the Show and other Exposition week events write to DISA, the 

Exposition's sponsor. DISA also, if you ask, will send you in a later mailing a free final floor g11ide to the 
Show, including parking and local transit information and other useful-to-registrants facts. 

DAIRY INDUSTRIES SUPPLY ASSOCIATION, INC. 
1108 SIXTEENTH STREET, N. W. 

WASHINGTON 6, D. C. 

i 
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Announcing • • • A COMPLETE SERVICE 

Standard Milk Sanitarian Record Forms 
As recommended by the Division of Dairy Products, Indiana State Board of Health 

~-------------------------------------------------------------------------------, J, BOARD OF HEALTH 
Dale---··- PRODUCERS PERMIT - PLANT COPY 

Time Started. ... DAIRY DMSION 

Time Stopped_ •.•.•. CITY OF Permit No. Name Route & Can. No. 

Address Speedo 

Speedo 
PLANT SANITARIAN 01{ SAMPLE COLLECTOR'S REPOHT Permit Thts is Jo certify t1wt this pl'emfses is approved for 

tlw production anrl sale of -

GRADE "A" RAW MILK FOR PASTEURIZATION for 

CITY, TOWN OR AREA 

Record of pennit suspension 
Date 

BY AUTHORITY OF THE 
DAIRY DIVISION 
CITY BOARD OF HEALTH 

TOTAL 

REMARKS:····---·--·----··-·--··--· 

This is to L'l'l'tify I h;1n• ]ll'l'fnrnwd Llu' .dun BOTTLING PERSOil 1--CAPPING NEL 

~ 

~ 
Grade 

~ 
~ 

1:' t M .. i ---

~ 
·~ ~ J . 0 8 . 

18 t!J " 21 22 23 

Gallons ~ 

Date 
Milk ] 
Sold ~ Dully 

li § ~ ~ 

l ~ 4 ~ ~ 
}-----

,;: ~ 8 ;:; 
I 2 3 .. 4 

·:~ 
:~ -r--- '-- -
Ep - 1-- --- -- - ._, E. 0 
E t=c-_..c..-'-~ 0 E. ~ \~ -

............ ,195 ........ §Y co -
- ntVlSlON ~1\ •(l,e 

, ADDRESS .................................................. 'i O\\D~\\ Ol~ o;,:l;~nLlC HEi\L 't is tsa~:~::~~rlhl~ t Is HEREBY GRANTED A ~E.I' [\.l\1M-£N is conde use 0~00c.\. 
~ GRADE ''A'' PERMIT 'this or(\ercd·t:

0
intetltc . ; rouv,h e~e\,~ 

~ owner y pro(htc . bro"-en s~a~s i.\k cont•:tnccll~~SlON 
~ To operate n Milk Plant, the product of which may be sold or distributed to the final customer or stor sty . . • ·n suh\ccl n\ pA,.ll\\' D 
~ 1\'f.t\~QN: ::~e of t\tiS c~t\1 Wl 
~ IN THE CITY OF ................................................ conluluccl \atforn\• 
~ DURATION OF PER!\HT: All Permits shall be issued to run indefinitely. ··ection at P' sau\tatl.an 
~ to rC\ ~ll~"-u~vt"-''" 11<D __ 

~ REVOCATION OF PEHMIT: The Permit of any Permit Holder may be revoked by the Health OfRcer upon the c.!'•··_.\. rm~ 11
..: • --rr=lCc-1--t-+-+-H-------t violation by the holder of ~my of the terms of Ordinance No ..................... :................................ ;t tot"' ~"~& nvor. ~1--+-++-t-l-l-

!... TRANSFER OF PERMIT FROHIBITED: Permits shall be issued in the name of the applicant therefor, No ~I E, --::1-- rt I I I ! -· ~1 • ~---1--11-----J-~ 
~ Penni" ,ball be wid, n"'igned, loaned or trarulerred, 7" r-r ~-+-++· ! -4--t-- ' r-~ ·-

~ No................................. ::::::::::::::::·:::.:::::: .. ::·::::::·:::.:::::::::::::::: .. : .. ::·:::::::::~~:~~~::~~i~~~: i ~~-H-+i=ft-+-1+-~f-: -f-+-!-+---1-
FoRM UlU TIPPfO.f{OE P!IESS INC., SHR~YVILL~ IN[). ~ ~ 

~·>~~·~~·'IJ-.~m~·~~:~f/)''{j~'r0-<~·~Vf·'{j~'~~'~Vf·~~·>IIJ',~:~~.~IJJ·>IIJ',~·~~·w'li•~-ol}.v0-fl.,r.f/t<'li'JJJrtltlli~ 

. --

---~----
CITY BOARD OF HEALTH ~r-- r--:- c--- --r---t--!---t--1--r----t-

--
NAME .... 

--

Write for Samples & Prices TIPPECANOE PRESS INC., SHELBYVILLE, IND. 
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S. H. CROUNSE, Sales Mgr. 

W. A. HADFIELD, Tech. Advlsar 

.,, 

J. A. KEENAN 

E. E. CLARK 

team a.t 

yaut jetrtice / H. N. NUPSON 

E. 0. LUNDGREN 

H. M. EWELL 

S. B. HEAFNER 

THESE 8 MEN TOTAL OVER 200 YEARS~ SANITIZING 
KNOW-HOW IN B-K~S 401

" YEAR 
Built into the quality of B-K Powder­
and the knowledge, service and integ­
rity behind it-is the prestige of 40 
years of experience. B-K was the first 
proprietary hypochlorite bactericide 
and sanitiz(lr distributed to the dairy 
industry. The same men who intro­
duced chemical bacteria control to the 
dairy industry are behind this product 
today~ 

We are· glad to honor these men whose 
aggregate service now totals over 200 
years. And we are pleased to inform the 
dairy· industry that. they are still ren­
dering the fine service and scientific 

research to plants and farmers that has 
been their practice in the 40 years 
since 1912. 

Our work has been-and continues to 
be-making products for and rendering 
services to all levels of the dairy indus­
try. We are grateful to the members of 
the industry for their warm friendship 
and hearty support of the idea which 
started in such a small way many 
years ago. 

We offer many services in bacteria 
control, plant cleaning, getting better 
milk from the farm, and educational 

programs. Any or all of these services 
are yours for the asking. Write and tell 
us how we can help you. B-K Dept •• 
Pennsylvania Salt Manufacturing 
Company, Philadelphia 7, Pa. 
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LENZA 
SERVICES 

tO' pioneer the now famous Alternate 
System of Cleaning. A Klenzade innova• 
tion scientifically alternating organic 
acid and alkaline detergents. 

to offer complete Plant Sanitation Sur• 
veys and set up Cleaning Progra!IIS 
raising sanitation standards and reduc:• 
inq labor and material costs. 

to offer simple, economical fierd and 
plant Test Kits for testing solution 
strengths of detergents, bactericides, 
pH, water hardne~s and causticity. 

to offer the Chem-0-Shot • , • the only 
positive displacement feeder on the 
market ••• powered by motion of the 
washer itself. Used on bottle washers 
and can washers. 

to offer Fog Sanitizing Units for apply• 
ing sanitizing solutions to tank trucks, 
storage tanks, milk cans and vats. 

to offer Mineralight Ultra-Violet Light 
which detects milkstone by fluorescence, 
A simple but efficient sanitation aid, 

Other services to the dairy industries include: Laboratory 

Testing: Water Analysis: Boiler Water Treatment: Water. 

Chlorination; Detergent Brick Feeding; Vitamin Feeding and 

Educational Programs. Every well informed plant manager 

should know all about these Klenzade Services. 

Write for Complete Information 
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for Sanitarians, field 
Men and Inspectors 

Mineralight is a compact port· 
able long wave ultra-violet light 
which causes fluorescence in 
milkstone, fats, and other soils 
not readily seen by the eye. 
Used like a flashlight. Operates 
110 V-AC or batteries. Adapter 
available for 110 V-DC Carry· 
ing case optional, but necessary 
Cor battery operation. Moderate 
eost Valuable aid to any size 
plant. Indispensable in improv­
ing sanitary standards. Write 
for literature 
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Wonderful~ 
SHIFI'SPEED 

Permits CAPACITY CHANGE 
while p11mp is operating 

P.D.* PUMP 
WILl IMPROVE YOUR 
PRODUCT HANDliNG 
METHODS I 
Repeatedly, engineers are amazed 
when they see the wide variety 
of products that are now being 
pumped with a Waukesha 
P.O. Pump. Because of 
its ·rotary positive dis­
placement action, chunks, 
creams and semi-solids 
can. be handled as easily 
and safely as liquids. As 
a result applications are 
almost unlimited. 
Practically anything that 
flows and goes in a can, 
a tube or a jar can go 

SHIFTSPEED PUMP 
UNIT also features: 

'Comes Out Like It Goes In" 
through a Waukesha. And pumping your 
product through a Waukesha is as safe as put· 
ting it through a tube. It comes out like it goes 
in. There's no aeration, no agitation, no crush­
ing. Find out how a Waukesha can solve your 
handling problem better. Write today. 
*P.D.- Positive Displacement- Slow Speed 

The new "Automatic Gear Shift" 
of the pump industry, SHIFT­
SPEED makes capacity changes 
simple and sure. Dial on the 
streamlined housing shows the 
speed you want while you turn 
the convenient handwheel. No 
need to ~top pump or interrupt 
line-flow. Saves time and effort. 
New high speed stop and external 
sealing devace next to the hand­
wheel prevents over-shooting your 
flow capacity. 

Super-streamlined com· 
pactness - Corrosion­
Resistant "Waukesha 
Metal" or Stainless Steel 
on all product comact 
parts ~ New One-Piece 
0-Ring Sanitary Seals-­
Greater Sanitation -
Positive D isp lacemen t JlllliilllililllllliMII Wlii ••• iilllflllifl.lilfll Pumping. ~ .. --------------------~ 

'. 
'· 

For more than 25 years, the Wis­
consin Alumni Research Foundation 
has provided milk and food sanitar~ 
ians with an analysis of milk orad 
food products. Inquiries about the 
assay for vitamins and minerals of 
all foodstuffs are invited. 

XIV 

Prompt, Efficient Service in: 

• Procurement of Samples 

• Conducting of Tests 

• Reporting of Tests 
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last drop 
protection 

e Seal-Hood and Seal-Kap closures 
provide far more than old-fashioned 
dairy- to- doorstep protection. Each 
keeps milk free from contamination 
and odors long after delivery- in 
fact, down to the last drop in the 
bottle. 

With Seal-Hood, the capper never 
touches the top of the bottle. No 
wires, forks or tools needed to open. 
And Seal-Hoods snap snugly back 
on as often as required. 

Seal-Kap, the· original "twi9t-off 
... snap-on" closure, combines seal 
and cap in one simple unit. Even 
when the bottle is tilted, Seal-Kap 
prevents leakage. 

Thousands of prominent dairies 
are using Seal-Hood and Seal-Kap 
closures to completely safeguard 
their milk and milk products. These 
dairymen, too, welcome the one-op­
eration economy each closure 
provides. 

AMERICAN SEAL·KAP CORP. 
11·05 44th DRIVE, LONG ISLAND tiTY 1, N.Y •. 

XV 

Amazing Oisc()very 
in 

Cleaning C()tnp()Uhds l 

DIVERSEY 

DITRAN 
Gives All This! 

NEw DITRAN outcleans them all. 

NEw DITRAN gives billows of suds. 

NEw DITRAN is definitely non-dusting. 

NEW DITRAN makes the clearest solutions 
you've ever seen. 

NEW DiTRAN cuts grease like magic. 

NEw DITRAN positively leaves no film. 

NEw DITRAN dissolves completely, almost 
instantly. 

NEw DITRAN rinses and drains freely. 

Write /()day 
for 

TECHNICAL INFORMATION 

THE DIVERSEY CORPORATION 
1820 Roscoe Street, Chicago 13, Illinois 

In Canada: The Diversey Corporation (Canada) ltd. 
lakeshore Road, Port Credit, Ontario 

l 
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QUALITY FIRST! " 
In our business, sanitation is a most vital aspect of 
quality. While we as manufacturers undertake the 
necessary research and inspection to keep DARI­
RI.CH at the top in quality ••• it is your important 
function to maintain such standards in the fleld. 

And these efforts over the years have greatly in­
creased the quality of dairy products, including the 
nationally-famous DARI-RICH Chocolate Flavored 
Milk and Drink. For your help, we thank you-and 
endorse your constant vigilance to protect the health 
of oun1ation. . . . 
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Application for Memb.ership 

INTERNATIONAL ASSOCIATION OF MILK & FOOD 
SANITARIANS, INc. 

Box 286, Shelbyville, Ind. 

Name Dale 
Please Print 

0 New 
Address 

0 Renewal 

. 
0 Re-instatement. 

Business Affiliation ' ·-
0 Check 0 Cash Annual Dues $5.00 

(Membership Includes Subscription to Journal of Milk 8t Food Technology.)'' 
(Please Prin!:) 

f--· 

Box .286 Subscription Order 
Shelbyville. Ind. JOURNAL OF MILK & FOOD TECHNOLOGY 

' Name ~ Date 
Please Print 

Address 
0 New 

0 Renewal 

Educaiiona1 8t Institutional Libraries (Annually) $3.00. Individual Subscripiion (Annually)' $5.50. 

0 Check 0 Cash 
(Please Print) 

I. A. M. F. S. 8t J. M. F. T. 
Change of Address Box 286. Shelbyville. Ind. 

FROM 
Date 

Name 
Please Print 

Address 

TO 

.Name 
Please Print 

Address 

(Please Print) 

I. A.M. F. S. 8t J. M. F. T.- Order for 3A Standards 
Box 286. Shelbyville. Ind. 

Name 
Please Print Date 

Address 
( ) Complete Set @ $1.35 = ...................... ( ) Complete set bound (durable cover) @ $3.50 = .... .... ........... 

- Order for Reprints of Articles 

Ami. Title 

Schedule of prices for reprints F. 0. B. Shelbyville, Indiana 
1 Page 2 Pages 3 & 4 Pages 6 & 8 Pages 12 P. Cover 

100 or less $ 8.50 $15.00 $21.00 $30.00 $50.00 $21.67 
Add'l. lOO's 1.60 1.60 3.00 4.20 7.00 lU\7 
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(Crucial Points in Bacterial Control 
of Canco Milk Containers) 

The inspection and packing of Canco milk containers 
occur immediately after the sealing operation. 

As the sealed containers emerge from the filtered 
air of the cooling chamber, they are rigidly inspected 
by white-clad attendants, who then place them in 

CAN CO 
B:ACTE RIOLOGICAL 

CONTROL 

dustproof containers for delivery to the dairy. 
"Data that has accumulated over the years permit 

the clear-cut conclusion that Canco containers are 
supplied to dairies in a practically sterile condition." 

ONE ACKNOWLEDGED ADVANTAGE of the Can co milk 
containers is that the sealed containers are not 

opened until they reach the consumer, except for a 
few seconds required to open, fill, and reseal them 
mechanically at the dairy. Pertinent suggestions from 
Public Health people have helped Canco to deliver 
an essentially sterile container to the dairy. Rinse 
tests reveal no bacteria at all in 80% of the cases. 1 

The remaining 20% show an average of .007 organ­
isms per cc. 

I. The Journal of the Texas Public Health Association, 
Vol. 2, No. 1, Pages 10-12, February, 1950. 

AMERICAN 
CAN 
co. 
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CULTURE MEDI~YPRODUC!~~ 

for Examination of Mi'k 
BACTO-TRYPTONE GLUCOSE EXTRACT AGAR 

is recommended for use in determining the total bacterial plate count of 

milk in accordance with the procedures of "Standard Meth?ds for the 

Examination of Dairy Products" of the American Public Health Association. 

Upon plates of medium prepared fron{-B~cto-Tryptone Glucose Extract 

Agar colonies of the bacteria occurring in: milk are liuger and more 

representative than those on media previously used for milk counts. 

BACTO-PROTEOSE TRYPTONE AGAR 

is recommended for use in determining the bacterial plate count of Certified 

Milk. The formula for this medium corresponds with ·"that suggested in 

"Methods and Standards of Certified Milk" of the American Association of 

Medical Milk Commissions. 

BACTO-VIOLET RED BILE AGAR 

is widely used for direct plate counts of coliform bacteria. Upon plates 

of this medium accurate counts of these orgamsms are readily obtained. 

BACTO-BRILLIANT GREEN BILE 2% 

BACTO-FORMATE RICINOLEATE BROTH 

are very useful liquid media for detection of coliform bacteria m milk. 

Use of these media is approved in "Standard Methods." 

Specify "DIFCO" 

The Trade Name of the Pioneers in the Research and Development 
of Bacto-Peptone and Dehydrated Culture Media 

DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 

Printed in U. S. A. 
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