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Skim Milk Under New Name

Ou r  old friend “dried skim milk” is to have a new official name. In February 
the United States Senate by a vote of 46 to 4 officially changed the name of 

skim milk so that it now may be called any one of several names such as “dried 
milk solids,” “defatted milk solids” or “non-fat milk solids.” The House' had 
already passed the bill.

Chief spokesman in' the Senate for changing the name was Senator Clark 
(Dem. Mo.) who argued that the name skim milk was associated in the minds 
of many with food for hogs. He declared that the old name due to past asso­
ciations imposed a stigma on a product that has been vastly improved by modern 
separator and dehydrator methods.

Senator Overton (Dem. La.) who opposed the bill said that “corn and 
potatoes are fed to hogs, too, but nobody refuses to eat them.” He argued 
vehemently that you might as well call (Castor oil “the elixir of life” or change 
the name of spinach to sotnething euphonious and disarming.

If changing the name of skim milk will remove any of the stigma attached 
to it and increase its use by humans in any way, then the action of the Congress 
of the United States is amply justified. It has been common knowledge among 
those familiar with the facts that a most valuable food was being wasted every' 
year in the United States. According to the U. S. Department of Agriculture

“Almost SO billion pounds of skim milk are fed to animals or destroyed every year.”
“Only about 12 percent of all skim milk produced in the United States during the five 
year period 1930-1934 was used in the manufacture of dairy products.”

“Skim milk is a by-product of sweet cream and butter.”
“Skim milk is not sold on the market on account of the popular prejudice against it.”

That the pig is getting the better of the deal when fed skim milk is evidenced 
by the fact that it requires 10 pounds of the food nutrients in skim milk to 
produce 1 pound of pork.
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Abbott1 points out that pound for pound the skim milk nutrients are equal 
if not superior to pork so that when skim milk is fed to pigs, we are losing 
90 percent of its value. However, this is better than pouring it down the sewer 
as is sometimes done. He shows the great waste of human nutrients incident to 
the destruction of 50 billion pounds of skim milk every year by summarizing the 
following facts: .

“It contains about 75 million pounds of milk fat which is sufficient to make about 
93 million pounds of butter.

“It contains about 1]4 billion pounds of milk proteins which are equal in food value to 
the edible beef proteins in 20 million beef steers.

“It contains about 300 million pounds of mineral food essentials equal to the edible 
mineral content of 15 million beef steers.

“It contains about 2 billion pounds of milk sugar equal in food value to as many pounds 
of cane sugar.

“It contains a specific for the prevention and cure of pellagra.
“It contains all the water soluble vitamins of 50 billion pounds of whole milk.”

We know that millions of pounds of skim milk are being shipped to England 
and elsewhere throughout the world at the present time. We are most certain 
that to the starving millions in the world today the word “skim milk” connotes 
no unpleasant association with hog food. It is estimated that less than 35 percent 
of the people of the United States have a “satisfactory diet.” The other 65 
percent have their hunger satisfied but fail to eat the foods necessary for good 
health and vigor. Let us hope that changing the name of skim milk to dried 
milk solids, or any other of the names suggested, removes the stigma now 
attached to it by so many in this country. Instead of wasting 90 percent by 
feeding it to hogs or 100 percent by pouring it down the sewer, let us popularize 
dried milk solids to the extent that the 65 percent in American homes may have 
a more nearly satisfactory diet.

F. W. F.

What Is a Milk Sanitarian?

How often have we heard this question raised! We have never heard of any 
two descriptions that agree except perhaps that the term describes an 

occupation and not a profession.
The Constitution of the I nternational A ssociation of M ilk  Sani­

tarians declares as its Object:
“The object of this Association shall be to develop uniform and proper 

supervision and inspection of dairy farms, milk and milk products establish­
ments, and milk and milk products; to encourage the improvement in quality 
of dairy products and the technological development of dairy equipment and 
supplies; and to disseminate useful information regarding dairy sanitation, 
technology, inspection, and administration.”
In general, this description comprises supervision of milk production and 

handling, improvement in quality of product and technology of operations, and 
education concerning dairy sanitation, technology, inspection, and administration. 
Since many workers in this field are called upon by civic groups (as'well as by

1 Abbott. A m . J . Pub . Health, 30 , 237  (1940).
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their own health departments) to inform the public concerning the unique 
nutritive value of milk, an additional objective under education may be listed, 
namely, promotion of consumption of dairy products.

The milk sanitarian may get into this vocation by various routes—bacteri­
ology, chemistry, engineering, medical or veterinary practice, or teaching—but 
he soon learns that he must utilize each of these formal divisions of learning. In 
addition, the successful milk sanitarian learns by experience how to handle the 
public, the news press, his superiors, his subordinates, and to make them like it. 
Almost· without exception they are intelligent, conscientious, sincere, and honest. 
God bless them in their fine work, and help the public to appreciate them. 1

J. H. S. .

An Organization of Food Sanitarians

Milk sanitation seminars have been held by the U.S.P.H.S. over the country 
for many years. An increasing number of state organizations of milk sani­

tarians, most of which are affiliated to one degree or another with the I nter­
national Association of M ilk  Sanitarians, are holding annual meetings, 
some of which are seminar-like in character. The success of this work in 
improving milk sanitation technology has led the U.S.P.H.S., within the past two 
years, to conduct restaurant sanitation seminars for the training of state and local 
milk and food sanitarians. One phase of this emphasizes improvement in official 
supervision of milk and food sanitation. This program has been receiving excel­
lent acceptance. Food control and sanitation are growing by leaps and bounds.

The enthusiasm that is stimulated has led some groups to express the need 
for some means of conserving the benefits of such conferences, possibly even for 
following them up. Strong presentations have been made for setting up some 
kind of organization or association that will serve the interests of workers in 
this field.

There is some disinclination to setting up the new group as an affiliate of 
any of the state public health associations. It is felt that the formation of a new 
group of food (or restaurant) sanitarians would be swallowed up if it became a 
section of an established public health group. Certainly its freedom of action in 
certain fields would be curtailed, and it could not develop as it saw the need. 
Some favor a connection of some sort with the I nternational A ssociation of 
Milk Sanitarians on the basis of the kindred interests of so many milk control 
officials in the general food sanitation field. It is pointed out (1) that there is a 
marked similarity of public health principles and procedures underlying the sani-: 
tation of both milk and food establishments, (2) that the practice is general of 
grouping both milk control and food establishment control under the same 
administrative unit in many state and municipal health departments, and (3) that 
there is much interest among many milk: sanitarians in restaurant and other 
general food sanitation. It is held that the inclusion· of both milk and food 
sanitation in the one larger organization would enable the responsible sanitarians 
to follow developments by attending only one annual meeting and following only , 
one journal, would preclude duplicated efforts in various aspects of standardization 
and development, would strengthen the publication project, and would centralize 
[and integrate what otherwise would be a scattered, more or less unrelated, and 
sometimes contradictory procedure in the handling of food sanitation problems.
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It would seem quite likely that some such coordinated effort would protect us 
from (or certainly would reduce) the tendency for health officials to channel 
food control into the labyrinth of regulatory procedure which now weighs on 
the milk industry.

On the other hand, some responsible and experienced milk sanitarians feel 
that milk control is such a sizeable job that we cannot afford to dilute, so to 
speak, our milk organizational efforts by spreading out broadly into general 
foods. In addition, it is believed by some that our J ournal of M ilk  T ech­
nology would not be likely to carry enough general food articles to hold the 
interest of the “food” people—and indeed, might weaken the interest of the milk 
people themselves in the J ournal.

These ideas seem to lead to three considerations which may be summed up 
as follows: (1) a separate organization for restaurant (or general food) sani­
tarians, (2) an affiliate status of food groups in an enlarged “International,” and
(3) a central sanitary institute which would serve to bind together all member 
sanitary organizations, each of which functions irtdependently as it wishes con­
cerning matters in its immediate field of interests but coordinately in the common 
interest of all.

Under the first consideration—a separate association of restaurant sani­
tarians—we think that the field is not yet sufficiently developed to maintain a 
continuously stimulating program. Quite possibly, other groups in the food 
field might want to organize. Already mention is made of the interests of bakers 
in sanitation requirements for their industry. It looks as if we shall have a 
number of food sanitation organizations springing up as the recognition of such 
need becomes more widely held.

The predominant interest of members of the I nternational Association 
of M ilk  Sanitarians in general food sanitation problems as well as their 
mandatory official duty in both fields leads us to think that possibly the time has 
come for the “International” to broaden its scope and develop along natural 
lines. At first, it might authorize the formation of a section, free to develop 
autonomously within liberal limits. When its growth had been assured and the 
food sanitarians had gained stature, so to speak, in their section, then this 
broadened field would receive recognition by changing the name of the parent 
body to “International Association of Milk and Food Sanitarians” or just 
“International Association of Food Sanitarians,” as some have pointed out.

A suggestion has been made that a parent body be set up known simply as 
“Sanitarians, Inc.” or possibly as “The International Sanitary Institute.” Under 
the latter, autonomous associations of sanitarians could function in collaboration 
with each other, without wasteful duplication, and mutually supporting.

What is your idea about these matters ? Write us.
______  J. H. S.

N o t e :  Since writing the above, the food sanitarians in the State of Massachusetts' have organized.
Some want it to include the whole New England field.—Editor.
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Producing Milk With Low Bacterial Counts
M. J. P rucha  and J. M. Brannon

Department of Dairy Husbandry, University of Illinois, Urbana, Illinois

Fluid market milk always contains 
some bacteria, even when produced 

and handled under the most exacting 
conditions. Too large a number of 
bacteria in the milk is considered to be 
an indication that something is wrong 
with the methods of producing and 
handling the milk.

This relationship between poor 
methods and the bacterial population of 
the milk is recognized by the incor­
poration in the milk laws of some bac­
terial limits or standards. For example, 
the bacterial standard for certified 
milk is 10,000 bacteria per ml. The 
Grade A raw milk and Grade A pas­
teurized milk as defined in the United

States Public Health Service Milk 
Ordinance is milk that does not have 
more than 50,000 and 30,000 bacteria 
per ml. respectively.

To control bacteria in milk and milk 
products has been and still is a trouble­
some problem in the dairy industry. 
A few years ago an opportunity pre­
sented itself to undertake a study to 
demonstrate to what extent bacteria 
could be controlled in milk under com­
mercial conditions.

The milk plant in which the study 
was carried out was located in a small 
city of about 14,000 population. There 
were several other dairies in the city, 
making the competition keen. The

F igure 1
Exterior View of the Milk Plant.
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F igure 2
Pasteurising, Cooling and Bottling Equipment.

dairy was rather small, bottling about 
600 quarts of milk daily. The milk 
was sold on the local market at the 
same retail price as that of the other 
dairies, and the dairyman reported that 
he made good profits.

The building in which the milk was 
handled and pasteurized is shown in 
Figure 1. It was a one-story brick 
building about twenty feet square, and 
was located on the farm about 300 feet 
from the cow barn. The arrangement 
of the equipment inside the building is 
shown in Figures 2 and 3. Attention 
is called to the simplicity of the plant. 
At the prevailing prices at the time the 
study was undertaken, the cost of the 
building and the equipment was esti­
mated by the owner to be about three 
thousand dollars. From the general 
appearance of the plant there was 
nothing outstanding about it; it ap­
peared like many other small plants in 
a small city.

The plant was operated by one man. 
He took care of the boiler, dumped and 
weighed the raw milk, and washed and 
sterilized all the utensils and equipment. 
He pasteurized and bottled the milk, 
and was responsible for all the opera­
tions of the plant.

The milk cans and the milk bottles 
were washed by hand. The cans were 
sterilized by steam jet, and the bottles 
were sterilized by chlorine solution.

The samples for the bacteriological 
study were taken from the pasteurized 
bottled milk at the time the milk was 
being delivered to the consumers. The 
study covered a period of almost three 
years. For counting the bacteria, the 
standard agar plate method was used.

The results of the study are pre­
sented in Tables 1 and 2. Since it is 
not practical to present all the individ­
ual counts obtained during the entire 
period of study, the data are sum­
marized. In Table 1 are presented
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F igure 3
Receiving Room Showing a Cooler for Raw Milk.

counts of twenty consecutive samples 
of milk, to show how the bacterial 
counts fluctuated from day to day. 
These counts were representative and 
show the type of results obtained 
throughout the study.

T A B L E  1

Bacterial Counts of T wenty Consecutive 
Samples of M ilk

Sample Counts per Sample Counts per
number ml. of milk number ml. of milk

1 230 11 640
2 410 12 ISO
3 7S0 13 700
4 70 14 160,000
5 770 15 870
6 1,080 16 740
7 1,170 17 130
8 700 18 1,690
9 540 19 580

10 1,480 20 540

The bacterial counts of the milk 
were quite normal in one respect, 
namely, they varied from day to day. 
The highest count obtained during the

three years of study was 160,000 per 
ml. and the lowest count obtained was 
70. This high count was due to a new 
producer whose milk had a high count 
of thermoduric bacteria. After this 
producer’s milk was excluded, the 
count of the pasteurized milk dropped 
to 870 bacteria per ml.

The bacterial counts of the milk dur­
ing the three years of study were ex­
tremely low. As shown in Table 2, 
the logarithmic average counts for the 
three years were 930, 700 and 940 
respectively.

T A B L E  2

Summary of the Bacterial Counts of 
P asteurized M ilk

Percent of samples 
having less than Logarithmic

1,000 bacteria counts averages per
Year per ml. each year

1 60 930
2 65 700
3 66 940
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About 64 percent of the samples 
during the three years had counts of 
less than 1,000 per ml. During the 
first year only four samples gave counts 
above 10,000, during the second year 
the highest count was 4,320 and dur­
ing the third year only one sample had 
a count above 10,000. During the 
three years, there were only forty 
counts'1 above 1,000; the rest were 
below 1,000.

These were extremely low counts for 
market milk. The results indicate what 
can be accomplished in the matter of 
bacterial control in milk.
' From a practical standpoint, a ques­
tion may be raised as to what factors 
were involved which enable this dairy­
man to put out milk with such low 
bacterial counts.

Perhaps the first factor, was the 
availability and utilization of the bac­
teriological laboratory. The study 
emphasizes the value of bacteriological 
examination of milk. Without such 
examinations the operator of the plant 
is in the dark as to the efficiency of his 
methods to control bacteria in the milk. 
Bacterial counts of the milk might be 
considered as the “eyes” through which 
the plant operator can detect faulty 
practices.

There are a number of dairy plants 
in the state which maintain a labora­
tory and a technically trained person­
nel. Most of the plants, however, are 
not so equipped, and many of them are 
not large enough to afford financially 
such equipment. The dairy industry 
as a whole supports various organiza­
tions such as the National Dairy Coun­
cil, Illinois Dairy Products Association, 
etc. It might be a good move if the 
small dairies of the state would estab­
lish and maintain a laboratory and 
technically trained personnel. Such a 
laboratory could perform a valuable 
service to the small plants.

Another factor and perhaps the most 
important one was the operator. He

was a good dairyman. His goal was 
to deliver to his consumers milk with 
bacterial counts under one thousand 
per ml. He was greatly interested in 
the results of the bacteriological exami­
nations and when the counts were 
above one thousand, he immediately 
proceeded to find the cause and to 
correct it.

Still another factor was the quality 
of raw milk used. The study was 
conducted during the years in which 
there was an abundant milk supply. 
The quality of the raw milk was deter­
mined by the platform inspection and 
examination of the milk and by the 
bacterial plate count. If any producer 
persisted in bringing milk below the 
standard adopted by the plant, he was 
dropped and another producer was 
taken on.

The city had a milk ordinance on the 
books but no appropriation was given 
for its enforcement. There was no 
inspector and no laboratory so that the 
ordinance was dead. There was, there­
fore, no inspection of the dairy farms 
and no requirements as to the buildings 
and equipment. The only requirement 
by the milk plant was that the milk 
when delivered must be clean and of 
low bacterial counts and must come 
from tuberculin-tested herds.

There are undoubtedly other dairy 
milk plants that put out pasteurized 
milk with bacterial counts under one 
thousand. In general, however, the 
bacterial count of pasteurized milk, as 
delivered to the customers, is much 
higher. The results of this experiment 
show what can be accomplished in the 
matter of bacterial control in milk 
under commercial conditions in small 
communities. It did not involve any 
financial outlay since no requirements 
of any kind were imposed on the pro­
ducers. It was largely the matter of 
expertness on the part of the pro­
ducers and the plant operator.
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Reliability of Formulae in Determining Milk 
Solids-Not-Fat
F r e d  A . W ig g e r s

Laboratory Director, Toledo Health Department, Toledo, Ohio

Other than the butter fat content, 
the most important constituents 

of whole milk are the solids-not-fat. 
In fact they are important enough to 
have induced several state legislative 
assemblies and a number of city 
governing bodies to define the maxi­
mum and minimum limitations of such 
solids in the milk sold legally to the 
consumer in their localities.

These solids, usually called solids- 
not-fat (S-N -F), are those solids 
soluble in water and include princi­
pally carbohydrates, proteins, and a 
variety of mineral salts. The percent 
of solids-not-fat in whole milk is read­
ily disturbed by adulteration.

Most milk control laboratories ar­
rive at their determination of solids- 
not-fat by some form of calculation. 
Such calculations are accepted practice 
and yield moderately accurate results 
if enough true known factors are avail­
able. Over the years we have en­
countered considerable variations in 
such results and it prompted us to con­
duct a small re-investigation of the 
calculated relationship of S-N-F with 
the various necessary factors obtained 
by accepted methods of analyses. The 
equations we used for investigation are 
those in wide use today.

Our plan of investigation was to 
determine, with proper controls, the 
specific gravity, butter fat, tempera­
ture, and total solids of nine samples 
of pasteurized whole milk. These 
samples were taken arbitrarily from a 
large group coming into the laboratory 
for routine analysis. The specific 
gravity and temperature were obtained 
with a certified hydrometer and ther­
mometer, respectively. The butter fat 
percentage was obtained by the Bab­

cock method which is an approved pro­
cedure in Standard Methods for the 
Examination of Dairy Products, 8th 
ed. Total solids were determined by 
dehydration in an air oven according 
to the above Standard Methods. Since 
neither this nor Approved Methods of 
Analysis (A.O.A.C.) give a procedure 
for arriving at solids-not-fat in milk, 
we determined these solids by sub­
tracting the percentage of butter fat 
from the percentage of total solids.

The results of these determinations 
are given in Table 1. It will be noted 
that the actual normal percentage for 
S-N-F range from 9.48 to 10.55.

T he F ormulae

The three formulae we selected for 
this work were, (1) The Hawley- 
Dayis; (2) The Babcock; and (3) 
The Babcock No. 2. This latter is a 
formula in wide use and we have never 
seen it designated by an author-name. 
For convenience we designated it Bab­
cock No. 2.

Hawley-Davis Formula. Haw- 
lay 1 developed an expression for 
S-N-F which was slightly modified by 
Davis2. This modification was thd 
one we used. Davis also designed a 
nomograph which facilitates the solu­
tion of this equation. Since it is dif­
ficult to read more than one decimal 
point on a nomograph it is not advis­
able to use it. The formula is given 
as follows:

S-N-F=287.2 p j j p j  +0.328 F 

wherein—
D represents the specific gravity at 

60° F.
F represents the percentage of butter fat.
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Babcock Formula. This is the 
formula long in use in the milk indus­
try. Its equation is as follows:

wherein—
S represents the specific gravity at 

60° F.
F represents the percentage of butter fat.
1.0753 represents the factor of constant 

relationship between specific gravity, 
butter fat, and total solids.

Babcock No. 2 Formula. This 
formula is probably in universal use. 
Its equation is as follows:

S-N-F=.25 L+.2 F

L represents the lactometer reading at 
60° F.

F represents the percentage of butter 
fat. '

In calculating with these three 
formulae we used the specific gravities 
and the butter fat percentages given in 
Table 1. For the lactometer (Que- 
venne) readings we multiplied the 
above specific gravities by 1,000 and 
subtracted 1,000 when the sample was 
brought to 60° F. The results of these 
calculations are compared below in 
Table 2 with the actual percentages of 
S-N-F as shown in Table 1.

Comment
It will be readily seen that the Bab­

cock and the Babcock No. 2 formulae

give results that are substantially be­
low those obtained by standard pro­
cedures even when controlled factors 
were available. Such wide variations 
might readily produce a report on a 
certain milk that could brand it as 
being below minimum legal require­
ments when such might not actually 
be the case. Apparently these two 
formulae are not permissible for use 
when employed as a legal grading pro­
cedure. The Hawley-Davis formula is 
within a reasonable range of agree­
ment when compared with results ob­
tained by standard procedures and pro­
viding that only close, approximate 
results are desired. This formula may 
be used in routine milk analyses with 
a fair degree of accuracy. It does 
seem, however, that when reliability 
in determinations of S-N-F are de­
manded, those obtained by controlled 
analytical methods are to be preferred.

S ummary
Nine samples of pasteurized whole 

milk were examined to obtain the 
actual percentages of solids-not-fat. 
This was accomplished by determining 
known factors such as butter fat, 
specific gravity, temperature, and total 
solids. The results so obtained were 
compared with those determined by 
formula calculations, employing the 
above predetermined factors. It was 
found that the Babcock and the Bab­
cock No. 2 formulae were not suf-

TABLE 1
Controlled Determinations on W hole M ilk

Sample
Specific Butter Total Solids- T emperatme
gravity
percent

fat
percent

solids
percent

not-fat 
percent *

degrees
F.

1 1.032 3.5 13.05 9.55 65
2 1.032 3.4 13.55 10.15 62
3 1.031 3.7 12.86 9.16 61
4 1.031 3,6 13.11 10.51 62
5 1,033 3.5 13.07 9.57 62
6 1.032 3.7 ' 13.75 10.05 63
7 1.032 3.6 13.34 9.74 62
8 1.033 3.7 13.75 10.05 63
9 1.032 3.7 13.18 9.48 64

* The percentage of solids-not-fat was obtained by subtracting the percentage of butter fat from the 
percentage of total solids.
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ficiently accurate to use as a basis of 
legal grading of milk. The Hawley- 
Davis equation was found to be suit­
able when necessary to use a formula. 
It is recommended that whenever an 
accurate determination of the percent­
age of solids-not-fat is desired it is the 
safest plan to obtain it by subtracting

TABLE 2
C o m p a r a t iv e  D e t e r m in a t io n s  o f  S o l id s - N ot- F a t  

Comparison of three formulae with a standard method
Sample Standard Method * Hawley-Davis Babcock N o .l t Babcock No. 2 %

1 9.55 10.05 8.44 8.88
2 10.15 10.01 8.69 8.76
3 9.16 9.83 8.44 8.54
4 10.51 10.50 8.43 8.55
5 9.57 10.34 8.97 9.03
6 10.05 10.12 8.67 8.87
7 9.74 10.08 8.87 8.79
8 10.05 10.40 8.42 9.11
9 9.48 10.11 8.66 8.89

* See Table No. 1.
t The specific gravity was adjusted to 60° F.
j The Quevenne readings in the formula were obtained by multiplying the specific gravity (60° F.) 

by 1,000 and subtracting 1,000.

the percent of butter fat from the per­
cent of total solids where these are 
obtained by standard proceedures.
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Supplementary Home Sanitation of Shipping Cans
M. C. Jamieson and Η. K. Chen

Department of Animal Pathology and Bacteriology, The University of Manitoba 
/ Winnipeg, Canada

In a world suffering from the ravages 
of war, farmers on this continent are 

called upon to produce more and better 
dairy products. Consequently, it is 
probable that never in the history of 
dairying has effective sanitation of milk 
and cream cans been so essential as it 
is today. Without an intensive cam­
paign against microbial sabotage in 
these containers, the demand for in­
creased production may result in just 
more to be wasted. As a result of the 
shortage of tin many cans are kept in 
use much longer than in normal times. 
These deteriorated cans present un­
usual problems in sanitation and the 
product might be improved if the pro­
ducer supplemented the commercial 
sanitizing procedures with simple and 
inexpensive treatment at home.

It is probable that too much com­
placency has surrounded the can-clean­
ing phase of the dairy industry. Most 
dairy plant operators seem resigned to 
the belief that they are using efficient 
procedures with the equipment per­
mitted by their finances. These 
methods vary anywhere from the de­
sired automatic washers, turning out 
several cans a minute, to the open sink 
in which cans are washed manually in 
alkaline cleaning solutions as hot and 
strong as human hands can bear but 
always followed, as in the automatics, 
by at least a “shot” of steam, sup­
posedly intended to inactivate any 
residual germ life.

The producers cannot be blamed for 
reasoning similarly on an economic 
basis, nor for assuming that they can­
not improve upon the sanitation of 
cans treated in the commercial plant, 
particularly when they frequently are 
without adequate can washing facilities. 

The fallacy of this complacency may

be demonstrated by the simple “odor 
test” which Breed (1) recently claimed 
yet to be one of the most accurate 
means of grading milk. The applica­
tion of this test to cans, supposedly 
returned to the farm ready for filling 
with fresh milk or cream, too fre­
quently exposes gross inefficiency in 
the sanitation of such cans.

On the basis of residual bacteria in 
cans, Jamieson and Chan (2) estab­
lished that 93,7 percent of 354 factory- 
sanitized cans, ready for return to the 
patrons, contained more than 40,000 
bacteria per can. These cans would 
not. meet the requirements for satis­
factory, cans set forth in the Standard 
Methods for the Examination of Dairy 
Products (11). This unfavorable 
condition would have been accentuated 
by the time the cans arrived on the 
farm for refilling. Parker and Shad- 
wick (5), Scales (9), Schwarzkopf 
(10), Jamieson and Chan (3) demon­
strated that improvement in can sani­
tation can be obtained by the use of 
organic acid detergents in preference 
to the alkaline type of cleansers.

Until such time as patrons are as­
sured that cans returned to them meet 
the bacterial standard stated above it 
would appear advisable to encourage 
producers to improve the sanitary 
condition of the cans into which fresh 
products are to be put, particularly at 
this critical time. This article deals 
with a method designed to accomplish 
this improvement.

T h e  M ethod

The method suggested is an adapta­
tion of procedures used by different 
workers. Scales and Kemp (8) studied 
the germicidal power of a group of
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synthetic organic detergents under 
different conditions and suggested their 
use as final rinses for dairy utensils, 
drinking glasses, and even for steril­
izing cows’ udders prior to milking. 
Krog and Marshall (4) reported on 
the bactericidal action of Roccal on 
the flora associated with milk handling 
equipment. Parker (6) (7) presented 
a list of advantages of newly developed 
acid cleaners and also suggested a 
spray method of application as both 
efficient and economical.

Any of the commercially available 
synthetic organic detergents which 
rank high in germicidal action, stabil­
ity, wetting and free-rinsing ability and 
also in freedom from corrosive effects, 
toxicity and excessive cost may be used. 
In this investigation a cheap and easily 
operated Harco Sprayer proved effi­
cient for applying the agents, diluted 
in cold water, to cans which had been 
washed commercially. The sprayer is 
illustrated in Figure 1. It is made of 
non-corrosive plastic and duroglass 
and is suitable in design, action, and 
capacity to the needs of the average 
producer, one filling of the quart-size 

i container being ample to sanitize eight 
10-gallon cans. The hand-operated 
pump delivers a spray of optimum 
flare and volume which penetrates 
rapidly into all crevices of the can and 
lid.

The spraying should be completed 
at least 15 minutes before the cans are 
filled during which period the treated 
cans may be inverted for draining the 
excess sanitizing fluid.

E x p e r i m e n t a l  P roof  of  t h e  
M e t h o d

Through the cooperation of the De­
partment of Dairy Husbandry, which 
carries on a manufacturing business 
oil a commercial basis, excellent ma­
terial for testing the efficiency of the 

■ method was provided. Cans were 
j  washed manually in alkaline cleansing 
^solutions, steamed and dried, and held 

about 15 hours before testing. Four 
sanitizing agents were used, a well

{J

established chlorine product as a con­
trol, the other three being newer or­
ganic types. A description of these 
agents follows:

I. A trade product; crystalline so­
dium hypochlorite. Concentration 
used : 1 ounce to 1 gallon of cold water. 
On the average the available chlorine 
content was found to be 183 p.p.m. 
in this solution.

II. A trade product; active ingredi­
ent 10 percent high molecular alkyl- 
dimethyl-benzyl-ammonium chlorides. 
Cone. 1 ounce to 1 gallon of water.

New! Easy to use! Penetrating!

HARCO SPRAYER

F igure 1 
Harco Sprayer 

Courtesy of
Germain’s Germaco Products Div.,

Los Angeles, California.

III. A trade product; active ingredi­
ent 10 percent N (acyl colamino 
formyl-methyl) pyridinium chloride. 
Cone. 1 ounce to 1 gallon of water.

IV. A trade product; according to 
the manufacturers — a non-corrosive, 
non-toxic organic acid containing a 
microbial depressant. Cone. 1 ounce to 
1 gallon of water.

Each agent was used in the supple­
mentary sanitation of 10 to 15 cans 
per day for a period of at least a week, 
thus providing about 90 tests with each 
agent.

In order to obtain information on 
numbers of bacteria in cans before and
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TABLE 1

R eduction of Bacteria by the Spray Method of T reating Cans

Before Treatment After Treatment Efficiency of Treatment

' Sanitizing 
A gents.

No. of 
Cans 

. Tested
Bacterial Counts Percent Reduction of Bacteria

Maxima* Minima* Average Maxima* Minima* Average Maxima* Minima* Average

I 80 2,632,000 117,060 999,121 5,830 67 1,060 99.99 94.13 99.89

II 96 2,341,429 3,636 912,916 400 21 143 99.99 95.95 99.98

III 98 2,270,000 2,822 596,158 3,176 6 401 99.99 92.53 99.93

IV 90 2,775,000 14,150 967,914 14,223 38 1,258 99.99 98.42 99.87

* M axima and minima are averages of several maxima and minima obtained in replicate trials.
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after treatment, the sampling was by 
swabbing rather than by the free rinse 
technique. The swabs were prepared· 
by wrapping 0.2 gm. of cotton around 
2 applicator sticks. This gave a rigid 
swab which retained 1 ml., of sterile 
water after immersion and gentle 
squeezing against the neck of the 
flask.

Instead of swabbing a definite area 
of the interior of a can a progressive 
“line-system” was used. In the before­
treatment tests, a swab was drawn 
across the bottom of the can, around 
the can wall at three predetermined 
levels, up the shoulder and out of the 
neck; then across the diameter of the 
lid and finally around its circumference.

After the first swabbing, each can 
and lid interior was sprayed with a 
sanitizing solution, care being taken to 
wet all surfaces. This required ap­
proximately four ounces per can at a 
maximum cost for the most expensive 
agent of less than one-fifth of a cent. 
After 15 minutes each can was dried 
over a warm air jet and re-swabbed 
for the after-treatment sampling. In 
this case care was exercised not to re­
swab the same part of the can except 
where the lines crossed on the diame­
ters of the can and lid.

Immediately after use, the swabs 
w^re immersed in screw capped vials 
containing 9 ml. of sterile skim milk, 
th6 applicators broken off below finger 
cohtact, and the contents shaken 10 
times. This method proved effective 
in minimizing the carry-over effect of 
the germicidal and bacteriostatic sani­
tizing agents. Samples were refriger­
ated for about one hour, the pre-treat­
ment samples being held not more than 
half an hour longer than those obtained 
after the cans were sanitized. They 
were plated quantitatively on Difco 
tryptone'-glucose-extract-milk agar. In­
cubation was at 25° C. for 48 hours. 
Although not providing a total count 
of the bacteria in the cans this swab 
method of sampling furnished a basis 
for comparing the sanitary state of 
each can before and after treatment.

R e s u l t s  a n d  D is c u s s io n

For the sake of simplicity the effi­
ciency of the method is shown by the 
percentage reduction in bacterial 
counts. For one trial with one agent 
10 to 15 cans were used and the maxi­
mum, minimum and average counts 
were recorded, as well as the percent­
age reduction based on these figures. 
This was replicated several times for 
each agent. The averages of these 
trials for the various agents are pre­
sented in Table 1.

The data show clearly that these 
washed and supposedly clean cans 
would have added appreciably to the 
bacterial load in milk or cream and un­
doubtedly, would have been an im­
portant factor,· in determining the qual­
ity of the product that reached the 
consumer had they been used without 
the supplementary treatment. They 
demonstrate equally forcibly the effi­
ciency of any of the agents used in re­
ducing the bacterial content of cans to 
practical insignificance. While a de­
tailed study of the types of colonies 
that developed on plates was not con­
sidered in this study it was readily 
apparent that pin-point colonies ac­
counted for a much smaller proportion 
of the total count on plates prepared 
from the sanitized cans. Accordingly, 
such a simple procedure carried out 
by the producer shortly before cans 
are filled might be expected not only 
to mean fewer bacteria in the product 
delivered but also to remove thermo- 
duric types that have been the cause 
of much worry to plant operators and 
milk control officials.

S u m m a r y

A simple and inexpensive procedure 
for sanitizing milk and cream cans on 
the farm is outlined. It consists of 
spraying the cans shortly before use 
with one of the many commercial 
germicidal cleaners available on the 
market a t reasonable cost.

In a study involving the application 
of the treatment to 364 commercially 
washed cans the method was found to
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reduce the bacteria in cans to practical 
insignificance.
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A Sterile Cutting Device for Swab Vial Outfits 
Utilizing Wood Applicators

T h e o d o r e  C . B u c k , J r ., a n d  E m a n u e l  K a p l a n

Assistant Director, and Chief, Division of Chemistry, Bureau of Laboratories, 
Baltimore City Health Department

tn  recent years, swab methods for col- 
i  lecting samples have gained promi­
nence in the bacteriologic examination 
of utensils in, eating and drinking estab­
lishments (1) and dairies (2). Re­

cently, one of us (3) described a simple 
and practical swab vial outfit which 
has been adopted in the tentative pro­
cedure for the bacteriological exami­
nation of food utensils by the Subcom-
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mittee on Food Utensil Sanitation of 
the Committee on Research and Stand­
ards of the American Public Health 
Association (4).

The principal criticism of the outfit 
referred to above related to the diffi­
culty in aseptically cutting the wooden 
applicator so as readily to disentangle 
the cotton. The retention of bacteria 
upon the swab, despite agitation, would 
be expected (5) unless the cotton were 
disentangled. We have recently found 
that this objection can be overcome, by 
a simple technique involving the use of 
an inexpensive home-made hot wire 
device commonly employed as a glass 
cutter. . Similar devices are described 
in a number of laboratory supply-house 
catalogues. The procedure is illus­
trated in Figure 1.

The swab is partly removed from the 
vial and is then rotated along the hot 
wire at a point about one centimeter 
from the end of the cotton. The swab 
stick is completely severed in several

seconds and falls into the vial. The 
screw cap is tightly replaced. Follow­
ing about 25 vigorous “thumpings” the 
cotton is well fluffed out. The swab 
stick “stump” remaining attached to 
the inner surface of the screw cap ma­
terially aids in “fluffing” the cotton.
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Mastitis Infections and Their Relation to the 
Milk Supply*
Robert S. Breed

Nezv York Agricultural Experiment Station, Geneva, N. Y.

Th e  previous speaker has very ably 
reviewed the various laboratory 

tests that have been developed for de­
tecting mastitis infections. All of these 
are, in essence, tests that reveal some 
abnormality of the usual milk secre­
tion. In the course of Professor 
Frayer’s remarks, he has stated that 
we ought not to regard mastitis as a 
simple disease. The term mastitis 
signifies an inflammation of the udder 
and this inflammation may be produced 
by any one of several· different micro­
organisms. Because those of us who 
present discussions of the mastitis 
problem to audiences such as this one, 
usually speak of mastitis as if it was 
a simple and uncomplicated disease, I 
should like to emphasize the complex­
ity of the problem. It is readily possi­
ble to deceive ourselves into thinking 
that the situation is simple when, as a 
matter of fact, this disease presents one 
of the most complicated problems that 
dairymen and veterinarians face today.

As yet, no really adequate control or 
elimination program has been devel­
oped for mastitis. One reason for this 
failure is because of a failure to recog­
nize the difficult nature of the mastitis 
problem. There are, in fact, at least 
seven or eight different types of infec­
tions included under this term. They 
might very properly be described as 
seven or eight different diseases, each 
one a different problem and nearly all 
of them serious from the standpoint of 
the dairyman. ·

Because there are no common names 
for the Various types of bacteria that

* Presented at Twenty-Second Annual Meeting of 
the Vermont Dairy. Plant Operators and Managers’ 
Association, Burlington, November 3-4, 1943.

produce the different types of inflam­
mation in cows’ udders, it is necessary 
to use the technical names for these 
bacteria. Professor Allen has kindly 
consented to write these names on the 
blackboard for me as they are men­
tioned (See Table 1). The organism 
that will be mentioned first is so pre­
dominantly the cause of inflammations 
of bovine udders that it is commonly 
mentioned as the only cause of this 
trouble. This is the organism known 
properly as Streptococcus agalactiae 
Lehmann and Neumann. The name 
refers to the fact that the inflammation 
may dry infected quarters. Another 
name frequently used for the same 
bacterium is Streptococcus mastitidis 
Migula. Many prefer to use the sec­
ond name because it is easier to re­
member as it refers to mastitis, the dis­
ease which this streptococcus produces. 
This organism is found in the udders 
of very nearly all of our milch cows. 
Frequently it remains latent and causes 
no inflammation. Sooner or later, how­
ever, it may start an active infection 
that results in a bad or “ gargety” 
quarter.

While streptococci exactly like this 
streptococcus that causes mastitis in 
cattle are occasionally found in human 
infections, it has never been definitely 
proved that the bovine mastitis strep­
tococcus as it occurs in milk causes 
infections in human beings.

There are other varieties of bovine 
mastitis streptococci that have received 
names, and perhaps they should be 
mentioned. There are, for example, 
Streptococcus uberis and Streptococcus 
dysgalactiae. These differ but slightly 
from Streptococcus agalactiae. This



144 M a s t i t i s  I n f e c t i o n s

TABLE 1
M icroorganisms that P roduce I nflammations of the Bovine U dder (M astitis)

Scientific Name Prevalence in Cattle Transmissibility to Man Selected References

Streptococcus agalactiae 
Syn. S. mastitidis, etc. 
Possible variants of 
above=.S\ uberis, S. 
d y s g a la c t ia e  a n d  
others.

Gangrenous or acute mas­
titis usually attributed 
to a mixed infection of 
the above bacteria or 
possibly to a virus.

Latent to active infec­
tion present in  50 to 
95% of bovine ud­
ders. L ittle known 
of distribution in 
other mammals.

Not common, but usu­
ally fatal to cattle.

Identical organisms have 
been described from 
certain human infec­
tions, but the re la­
tionship between the 
human and bovine in ­
fection, if any, is still 
o b s c u r e .  Abnormal 
milk rarely causes 
stomach and intestinal 
upsets in man.

Readily gives rise to 
epidemics of septic 
sore throat, scarlet 
fever, erysipelas, etc., 
when infected milk is 
used in raw state.

The actively pathogenic 
strains sometimes pro­
duce a  toxin that 
causes stomach and 
intestinal upsets in 
man.

Probably never the d i­
rect cause of human 
diseases.

Dependent on type of 
organism involved.

Transmissible to human 
beings.

Little known regarding 
transmissibility to 
man.

Bovine variety least in­
fectious for human 
beings. Caprine va­
riety  most infectious 
of the three. Cause 
of undulant fever or 
brucellosis.

Not generally found in 
human beings.

H ansen, Tech. Bull. 232, 
N. Y. State Exp. Sta., 
1935.

Sherm an, Bact. Reviews, 
1, 1937, 26-30. 

Ferguson, Cornell Vet., 
28, 1938, 211.

M urphy, Cornell Vet., 
SO, 1940, 261.

Brooks, Jour. M ilk Tech., 
6, 1943, 152. 

Tiedeman, H ealth News, 
New York State Dept. 
H ealth, 14, 1937, 46 
and 79.

L ittle  and Foley, Jour. 
Amer. V et. Med. 
Assoc., 87, 1935, 637. 

H ardenberg and Schlott- 
hauer, Jour. In f . Dis., 
40, 1927, 667.

Moore & W ard , Cornell 
A gr. Exp. Sta., Bull. 
158, 1899.

Yale & Eglinton, Proc. 
In te rna t. Assoc. Dairy 
and M ilk Inspectors, 
24th A nn. Rept., 1935, 
116.

M urphy & Hanson, Cor­
nell V et., S3, 1943, 65.

Ferguson, Cornell Vet., 
SO, 1940, 299.

K elser and Schoening, 
M anual V eter. Bact., 
Baltimore, 1943, 563,

Sabin, Bact. Reviews, 5, 
1941, 16.

. K elser & Schoening, loc. 
cit., 367.

Hagan, Infectious Dis­
eases of Domestic Ani­
mals, Ithaca, 1943, 229.

K elser & Schoening, loc. 
cit,, 395.

H agan, loc. cit., 321.

Brucellosis in man and 
Animals. Huddlesou, 
1939, 337 pp. 

Castaneda, Tovar and 
Velez, Jour. In f. Dis., 
70, 1942, 97.

W ard , Jour. Bact., 2, 
1917, 619.

H agan, loc. cit., 103.

Mycobacterium tubercu­
losis, Syn. Bacillus 
tuberculosis.

Actinomyces bovis and 
A c tin o b a c illu s  lig- 
nieresi.

Brucella abortus, Bru­
cella suis and Brucella 
melitensis.

Practically eradicated in 
the U. S. A.

Found in  cattle with 
lumpy jaw. Also in­
fect other bovine or­
gans including the 
udder.

T he bovine organism is 
widespread, the por­
cine variety is found 
most commonly in hog 
raising areas while 
the caprine variety is 
fo u n d  in  N oV th 
A m e r ic a  o n ly  in  
Mexico and southwest­
ern  U . S. A.

Corynebacterium pyo- Common cause of pus 
genes Syn. Bacterium formation in cattle 
pyogenes. and not^ infrequently

found in the udder.

Streptococcus pyogenes, 
Syn. S trep to co ccu s  
hemolyiicus, Strepto­
coccus ep idem icus, 
Streptococcus scarla­
tin a e , S treptococcus 
erysipelatis, etc.

Staphylococcus aureus 
and S ta p h ylococcus  
albus. Also called 
M icrococcus aureus 
and M. albus.

Aerobacter aerogenes, 
Escherichia coli and 
other coliform bacteria.

Rare, and normally de­
rived directly from 
some human source.

V ery common in the 
udder as well as on 
the skin of cattle. On 
occasion cause inflam­
mations and forma­
tion of pus in the 
udder.

Usually found when a 
search is made but 
udder infections are 
not really common.
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difference is shown chiefly by their 
ability to ferment certain compounds 
that are not fermented by the odinary 
bovine mastitis streptococcus. In re­
cent years Streptococcus uberis has 
been identified as occurring in cases of 
mastitis.

There is also another type of Strep­
tococcus which causes mastitis. Fortu­
nately this occurs only very rarely. I 
say “fortunately” because it is the com­
mon human type of streptococcus 
which when it occurs in milk causes 
septic sore throat and scarlet fever 
epidemics. This streptococcus is known 
to bacteriologists by a great variety of 
names as it causes a variety of human 
ills, such as blood poisoning, septic 
sore throat, scarlet fever, erysipelas, 
puerperal or childbed fever, etc. These 
may be of a very serious nature. This 
human type of streptococcus is fre­
quently spoken of as a hemolytic strep­
tococcus as it has the power of dis­
solving red blood corpuscles in a broad 
zone about each colony when blood is 
added to the culture plates inoculated 
with this streptococcus. It is quite 
distinct from the streptococcus that 
causes typical bovine mastitis and is 
properly known as Streptococcus 
pyogenes Rosenbach, or the pus-form­
ing streptococcus. It causes inflamma­
tions in udders which resemble the in­
flammation set up by Streptococus 
agalactiae.

It enters the udder, however, 
through an infection derived from some 
human source such as a felon on the 
milker’s hand, a case of scarlet fever, 
sore throat or the like. The organism 
apparently makes its way into the 
cow’s udder through an injury such as 
that caused by forcing a milking tube 
into the teat, a cut from barbed wire, 
an injury or something of the sort.

The development of this human type 
streptococcus in the cow’s udder may 
not cause the milk to be sufficiently ab­
normal at the beginning of the infec­
tion to cause the dairyman to discard 
it. When milk containing this human 
type streptococcus is mixed with a milk

supply, it is sure to cause trouble if the 
milk is used raw. The usual result is 
a septic sore, throat epidemic. Some 
cases of sore throat may be accom­
panied by a skin rash, and under these 
conditions the human disease is re­
garded as scarlet .fever, or if the infec­
tion is localized in the face and neck 
region, it is called erysipelas.

The New York State Department of 
Health has followed these infections of 
cattle with the human streptococcus 
{Streptococcus pyogenes) very closely. 
In New York State, as elsewhere, such 
epidemics are found in regions where 
raw milk is used. In New York State 
this usually means that the outbreak 
occurs in a village or small city. Judg­
ing from the success our health authori­
ties have had during the past years 
in finding animals infected with this 
streptococcus, the number of animals 
becoming infected each year in New 
York State cannot be more than ten 
to perhaps fifteen or more. The epi­
demics that result from using this in­
fected milk in the unheated condition 
are so evident that it is not probable 
that many cows with this infection are 
overlooked in the areas where raw milk 
is used.

Where the milk from one of these 
infected cows is mixed with other milk 
that is to be pasteurized, the milk is 
ordinarily used without causing dis­
ease as pasteurization kills Strep­
tococcus pyogenes. ·. In spite of the 
rarity of this type of infection, it is 
very important that we know and un­
derstand it. The industry suffers seri­
ous loss when epidemics are traced to 
the milk supply.

Because some of the bacteria that 
belong to the group known as strep­
tococci cause human or animal diseases, 
it is very common to find that people 
believe that all streptococci are dan­
gerous and undesirable bacteria. For 
this reason, I should like to digress a 
moment to point out that another bac­
terium belonging to this same group is 
known as Streptococcus lactis Lister 
and is the bacterium that sours milk
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normally. It and other species of 
closely related streptococci are used for 
butter starters, cheese starters and· the 
like. These lactic acid streptococci not 
only are not harmful but" are very de­
sirable bacteria because sour milk 
drinks are generally regarded as par­
ticularly healthful. Cheddar cheese is 
ripened partially by streptococci of this 
same lactic acid type. The choice 
flavor that is associated with well 
ripened cheddar cheese does not de­
velop unless lactic acid streptococci 
are present to ripen the cheese. It is 
important to distinguish between these 
beneficial types of streptococci and 
those that cause disease.

However, let us return to our dis­
cussion of the microorganisms that 
cause mastitis. As stated at the be­
ginning, there are other kinds of bac­
teria than streptococci that cause in­
flammations in the bovine udder. 
Staphylococcus aureus Rosenbach, an­
other spherical type of bacterium that 
occurs in masses rather than in chains 
is widely distributed on the skin of 
warm blooded animals, i.e., it is found 
on both the human and the cow’s skin. 
This coccus produces a golden yellow 
pus but it also occurs in a white 
variety known as Staphylococcus albus. 
Rosenbach. Staphylococci are found 
not only on the skin of cattle but also in 
the udder tissue and in the milk as it 
is drawn from the udder. Under 
normal conditions. staphylococci cause 
no difficulty either in the udder or to 
the users of the milk. They occur 
even in the best raw certified milk. 
However, under some conditions these 
staphylococci develop infections, i.e., 
cause inflammations both on the human 
skin and in the cow’s udder. They are, 
for example, the normal cause of 
human boils and occasionally they be­
come active in the uddet and cause in­
flammations, i.e., mastitis. The worst 
of it is that these staphylococci under 
such conditions frequently produce a 
toxin or poison that may cause stomach 
and intestinal upsets. While staphylo­
cocci are found in the milk of many

cows, they usually do not set up an in­
flammation, i.e., a mastitis. When 
these bacteria become active, however, 
they may cause a serious infection 
throughout a herd. Some feel that the 
staphylococci are the commonest cause 
of mastitis Other than Streptococcus 
agalactiae. In recent years food poison­
ing outbreaks have been traced more 
and more frequently to these udder 
infections with staphylococci.

A recent case of staphylococcus food 
poisoning from milk that came to my 
attention in the region about Geneva 
occurred in a dairyman’s family where 
a can of milk rejected by a New York 
City inspector was allowed to stand 
.uncooled for 24 hours, the cream re­
moved and made into ice cream: The 
children of the family ate the ice cream 
at five o’clock in the afternoon, and the 
father ate some of it a little later. All 
had stomach and intestinal upsets at 
ten to twelve o’clock that evening, the 
usual period needed for the develop­
ment of such upsets. Examination 
showed the ice cream to contain a toxin 
producing strain of staphylococcus.

Another type of udder infection is 
caused by coliform bacteria, organ­
isms that are not normally regarded as 
pathogenic. These bacteria, however, 
do cause inflammations in the human 
body (cystitis) and they also cause'in­
fections of cows’ Udders. The organ­
ism most frequently found in these 
infections is Aerobacter aerogenes 
Beijerinck, and organism that is used 
with others as an indicator of recon­
tamination of pasteurized milk. These 
occur in feces of warm blooded animals 
and as stated above occasionally cause 
infections.

In order to discover how frequently 
infections with coliform bacteria occur 
in the area about Geneva, our Dr. Yale 
and Mr. Eglinton made a survey some 
years ago. Milk from 70 or more 
herds was tested twice a month in a 
routine way in order to identify sup­
plies that regularly contained excessive 
numbers of coliform bacteria. In eight 
herds where excessive,,numbers were
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found, Dr. Yale went to the individual 
farms and made a study to determine 
the source of the coliform bacteria in­
cluding a study of the milk as drawn 
from the udders. In this way, in two 
years he found two infected animals 
in herds maintaining approximately 
800 milking animals.

Occasionally it has been reported 
that entire herds become infected with 
coliform organisms. Drs. Moore and 
Ward discovered such a case forty or 
more years ago (Cornell Bull. No. 
158). The effect of these infections 
on the milk secretion is quite different 
from that of the effect of the common 
streptococcus infection on the milk 
secretion. In one of the two animals 
that Dr. Yale discovered, the milk was 
quite normal in appearance when he 
first found that it contained large num­
bers of the coliform bacteria. Within 
a day or two the milk became clear and 
a golden yellow. Afterwards the in­
fection appeared to heal and the milk 
became normal again. In the second 
cow, the teat had been stepped upon 
and the milk cistern was cut open. In 
this case the milk continued to remain 
normal in appearance, but samples 
drawn from this teat during the weeks 
and months that followed the injury 
contained a certain number of coliform 
organisms. These did not cause a 
serious disturbance in the milk secre­
tion as the organisms apparently did 
not set up an infection in the udder 
itself.

Another type of mastitis that occurs 
rarely is acute and sometimes gangre­
nous mastitis. This is a serious and 
usually fatal disease in infected cattle. 
Recently we had an opportunity to 
study a case of this type of mastitis. 
This occurred in our herd at the Ex­
periment Station. As is common in 
such cases a mixed infection was pres­
ent, the bacteria found being Staphylo­
coccus aureus and Streptococcus 
agalactiae. Inasmuch as the latter or­
ganism is ' so frequently present, it is 
usually thought that its presence is 
more or less accidental and that it has

little to do with causing the death of 
the animal. As acute or gangrenous 
mastitis has as yet been studied so in­
adequately, bacteriologists frequently 
suspect that some as yet unrecognized 
microorganism or virus is also con­
cerned in this infection. It is well 
known that gangrenous mastitis of 
sheep and goats is caused by a virus­
like organism (Borrelomyces agalactiae 
Turner) and future studies may indeed 
show that, the same or a related virus 
is associated with Staphylococcus 
aureus in causing these gangrenous 
types of mastitis in cattle.

In recent days tuberculous mastitis 
is rarely mentioned because bovine 
tuberculosis is so largely eradicated 
from U. S. A. herds. It should not 
be forgotten, however, that the U. S. 
A. is the only country in which bovine 
tuberculosis has been so completely 
eliminated. Our soldier boys in for­
eign countries are sure to have unpa§- 
teurized milk offered to them from 
tuberculous herds.

I can never forget an experience 
that I had in the Po Valley in North­
ern Italy some twenty years ago. I 
went out to a farm where the milk was 
being manufactured into the hard, half­
skim type of cheese so popular with 
Italians (and indeed with all who have 
had a good sample of it) for grating 
into soups and for use on macaroni and 
spaghetti. The man who took me to 
the farm happened to be a veterinarian 
and so I took the opportunity to ask 
him whether there was much bovine 
tuberculosis in the herds in the Po 
Valley. He replied, “Yes, the infec­
tion is really very bad” and added that 
he thought the percentage of infection 
was as high as 50 to 60 percent. I 
asked whether the infected animals 
were being eliminated from the herds, 
and he replied that the animals were 
milked as long as they could stand, and 
showed me some very emaciated ani­
mals, one of which had a swollen 
udder. I asked whether she was af­
fected with mastitis, and he replied 
“Yes, tuberculous mastitis.”
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That evening I was entertained at 
the home of the Italian family that 
owned this herd, a family that had 
specialized in handling Parmesan 
cheese for centuries. At dinner, they 
offered me a special dish of the region. 
When the dish was served it proved to 
be a soup plate full of something that 
looked like light cream into which we 
broke some sweet cake. ' Later, I 
learned that it was cream, and that the 
cream had come from the farm where 
1 had seen the cow with the inflamed 
tuberculous udder.

Those who have worked with micro­
scopic examinations of milk and cream 
know that the bacteria in any given 
sample rise with the cream so that 
gravity cream always has a large con­
centration of bacteria in it. Knowing 
these things, I shall certainly refuse 
this, special dish even at the risk of 
offending my hostess if I ever happen 
to be entertained under similar cir­
cumstances again. Do you wonder, that 
public health men expect that more 
than 50 percent of the children of the 
European countries that have suffered

most from this war will be found to be 
infected with tuberculosis when the war 
is over? We may also expect an in­
crease in human tuberculosis in the
U. S. A. such as took place after the 
last war (see chart) when our boys re­
turn. The interesting feature of this 
chart from the standpoint of . this dis­
cussion today, however, is the con­
tinuous and more rapid decline in hu­
man deaths that has accompanied the 
increase in the amount of pasteurized 
milk used since 1918 and the eradica­
tion since that date of our tuberculous 
cattle including those with tuberculous 
mastitis. Although many things have 
played a part in producing this lessen­
ing of the death rate from· tuberculosis, 
it is probable that reduction in the use 
of infected milk supplies has been a 
potent factor.

The majority of dairymen know 
something about lumpy jaw or actino­
mycosis. This is a disease caused by 
Actinomyces bovis Harz. This organ­
ism causes a distortion of the bone of 
the jaw and is something like the or­
ganism. that causes bovine tuberculosis,

DECLINE IN TUBERCULOSIS MORTALITY, 1900-1942
death bate Death Reoistration States of 1900PER 100.000
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F igure 1

Section through the teat and one-quarter of the adder of a cozy. (A ) Region 
of teat and milk cistern. (B ) Region of the larger collecting ducts. (C) Main 
secretory portion. (From museum specimen prepared by Dr. G. S. Hopkins, Cornell 
University Agr. Exp. Sta. Bui. No. 158.)
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but is readily distinguishable from it. 
It is frequently associated with another 
bacterium, Actinobacillus lignieresi 
Brumpt. Both of these microorgan­
isms have been reported to cause gen­
eralized infections _of various organs 
of the cow’s body including the udder. 
Recent studies indicate that the latter 
organism is the one found most com­
monly in the udder. So far as known, 
these infections are never or very rarely 
transmitted to man. Actinomycotic 
mastitis occurs but rarely in compari­
son to .other types of mastitis.

Another pathogenic organism that 
may infect bovine udders is Brucella 
abortus Meyer and Shaw, the Organ­
ism that causes Bang’s disease. The 
milk usually does not become abnormal 
in appearance when- the bacterium is 
present so perhaps some may feel that 
it ought not to be classed as a mastitis 
organism. The porcine variety of this 
species (Brucella suis Huddleson) and 
the caprine variety (Brucella melitensis 
Meyer and Shaw) also occur in cattle 
but less commonly than in pigs and 
goats, their more natural hosts. Like­
wise, both the pig and especially the 
goat strains are found in cattle but 
rarely if at all, in New England.

Another bacterium that does cause 
a mastitis, probably more frequently 
than most of us realize, is Corynebac- 
terium pyogenes Brown and Orcutt. 
Because this organism is even more 
difficult to grow on first isolation from 
milk than the various species of Bru­
cella and also because it is the common 
pus forming bacterium found in cattle, 
some students believe that this organ­
ism is second in importance only to 
Streptococcus agalactiae as a cause of 
bovine mastitis. Information regard­
ing its distribution in our dairy herds 
is meager and found only in technical 
veterinary and bacteriological publica­
tions. One of our young men at 
Geneva, Dr. Brooks, has been making 
a study of bacteria of this type and will 
soon publish a report discussing their 
relationships to other closely related 
bacteria, one of which is the cause of

diphtheria and is much better kjnown.*
This makes a long list of bacteria 

responsible for inflammations of the 
bovine udder, and in a sense all cause 
mastitis. However, from the practical 
standpoint, there is reason in ignoring 
all but the commonest type of mastitis 
in any eradication program set up at 
the present time. The type of mastitis 
caused by Streptococcus agalactiae 
occurs so commonly and causes so 
much trouble that its eradication would 
be of enormous value to dairymen; but 
it should not be forgotten that there 
are other types of mastitis and that 
some of them, from the standpoint of 
human health, are much more danger­
ous than is the mastitis caused by the 
bovine streptococcus.

In order to explain the effect that 
these infections have on the normal 
milk secretion, it is necessary to recall 
the process of normal milk secretion. 
The cow’s, udder is really composed of 
four independent glands. The milk 
leaves the upper or secreting portion of 
the glands by ducts which join each 
other until they finally open directly 
into the milk cistern, the cavity found 
within the hollow teat. (See Figure 
!)·

If very thin slices of the secreting 
portion of the gland are stained so as 
to make structures show plainly, the 
appearance under high magnification is 
much as is seen in Figure 2.

The secreting sacs are called alveoli. 
Where they are cut as in this section, 
they show as rings in which the walls 
are composed of the secretory or gland 
cells. Alveoli that are distended with 
milk show with thinner walls than 
alveoli in the resting condition. The

* Since writing the above, my attention has been 
called to the fact that another pus-forming organ­
ism (Pseudomonas aeruginosa syn. Pseudomonas 
pyocyaneus) is occasionally found as a cause of 
udder infections. Cone reports [Jour. Agr. Re- 

' sedrch 58, 141 (1939)] an infection of this type in 
a Beltsville herd and mentions other cases reported 
in the literature. The blue pus organism was one 
of the first of the polar flagellate bacteria to be 
described and named. The name was given because 
it produces a bluish or bluish-green pus. It is found 
in various human infections as well as in the bovine 
udder and has been reported as the cause of a plant 
disease [Elrod and Braun, Jour. Bad: 44, 633 
(1942)1.
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F igure 2
Cross section of the secretory portion of the udder, showing two resting alveoli, 

one distended alveolus, and portions of two others. White fibrous connective tissue 
with lymphatics and blood vessels shown in the spaces between the alveoli.

structure of the individual gland cell is 
much like that of gland cells in other 
similar secreting glands. These cells 
in the resting alveoli are polyhedral in 
shape with diameters nearly equal. 
The secreting cells in the distended 
alveoli are flat and more like pavement 
blocks.

Fixing fluids used in preparing the 
gland tissue for cutting thin sections 
for microscopic examination coagulate 
the milk in the distended alveoli. In 
the stained slides, this curdled milk 
shows as a more or less granular mass , 
with circular spaces or vacuoles which 
indicate the original position of milk 
fat drops, the latter having been dis­
solved out of the curdled milk by the , 
treatment used in preparing the slide. 
The remaining granular mass is com­
posed of casein and albumens. The 
milk sugar (lactose) is soluble and 
does not appear in the microscopic 
section.

In a complete section of one quarter 
of the udder, there would be many

thousands of these alveoli, each with 
its lining of gland cells. Between' the 
oval to circular sections of the alveoli, 
the triangular spaces are filled with 
white fibrous connective tissue. This 
tissue not, only serves as a Connecting 
tissue, but also has other important 
functions. It carries the nerves and 
blood vessels and has an intimate re­
lationship to the very important lym­
phatic system. Reserve food materials 
may be stored in this connective tissue 
as body fat. It is essentially fibrous in 
nature, the ordinary fibers being very 
tough and inelastic. The flattened 
nuclei of connective tissue cells may be 
seen among the bundles of fibers. 
Special cells in this tissue which con­
tain granules that are readily stainable 
in certain aniline dyes, e.g., orange G, 
are known as mast cells. Their func­
tion is not understood.

The open spaces between the bundles 
of fibers are filled with lymph, a liquid 
that is essentially blood without red 
blood corpuscles. Some leucocytes
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( white blood corpuscles ) are present in 
the lymph and appear in this connective 
tissue. In some of the triangular 
spaces blood vessels may be seen. 
These are usually in pairs, one a small 
artery and the other a small vein. 
Where cut in cross section, the artery 
shows with the thicker wall and con­
tains no blood. The vein shows with 
thinner walls and contains blood which 
shows primarily as red blood corpuscles 
with an occasional white blood corpus­
cle. Blood capillaries can also be 
demonstrated with proper stains. These 
are embedded in the connective tissue 
just back of the gland cells that line 
the alveoli.

In the process of milk secretion, 
blood serum oozes through the walls 
of the capillaries; and sometimes white 
blood corpuscles, which are amoeboid 
in nature, make their way through 
these same walls. The lymph so 
formed oozes into and through the 
gland cells, being transformed into 
milk during its passage through the 
gland cells. No microscopic evidence 
can be found of the chemical changes 
that go on in these cells, except that 
fat drops form in the protoplasm of 
the outer end of the gland cells. These 
dissolve as explained above in the 
process of making preparations ready 
for examination with a microscope. 
Thus their existence is shown by the 
holes or vacuoles which may be seen 
in the gland cells of the resting alveoli 
(See Figure 2), The generally ac­
cepted theory of the release of the fat 
drops into the milk in the cavity of 
the alveolus is that they move to the 
surface and break out of the cell.

It is quite well established that the 
milk sugar (lactose) is made in the 
gland cells from the glucose present 
in the blood and lymph. The casein, 
albumens, and other substances in the 
milk are made from constituent parts 
of the blood and lymph in a way that 
is not entirely worked out as yet.

The formatiqn of the nitrogenous 
constituents of the milk may be passed 
over as they do not concern us at this

time. The history of the gland cells 
and the leucocytes is to be followed 
more closely. During the transforma­
tion of the lymph into milk, amoeboid 
leucocytes migrate through the tissues 
and may pass between the gland cells 
into the milk in the open spaces within 
the alveoli. As shown, these charac­
teristic cells are found even in normal 
udders, both in the fibrous connective 
tissue and in the milk in the cavity 
within the alveolus. It is more difficult 
to find a leucocyte in the act of pass­
ing between the gland cells, a fact that 
suggests that the act of migration from 
one place to the other is carried out 
rather promptly.

Leucocytes as found in the blood 
are cells of a very characteristic type 
unlike any other cells in the body. They 
show as lymphocytes and as transi­
tional, polymorphonuclear, and poly­
nuclear leucocytes all of which types 
may be found in milk. Moreover, they 
enclose certain characteristic granules, 
some leucocytes being so-called 
eosinophiles, others neutrophiles, etc. 
These names are used because of the 
reactions that the granules in the cyto­
plasm show to certain aniline dyes. 
When appropriate blood stains are 
used on freshly drawn milk, all of these 
special types of cells may be found in 
the milk..

In addition to the nucleated leu­
cocytes some of which are' normally 
found in milk, it is usually possible to 
find, in well prepared sections of udder 
tissues, bare nuclei o,f cells in the 
coagulated milk within the alveoli. 
There is not much question but that 
these should be regarded as the nuclei 
of gland cells that have been torn 
out of the gland cells with the discharge 
of the fat drops. The process of milk 
secretion is a very active process, and 
it is easy to see how such, conditions 
might arise. The number of these 
epithelial cell nuclei in the milk is 
usually very much less than the 
number of leucocytes.

At other times, particularly during 
the colostral period, entire gland cells



J o urna l  of M il k  T echnology 1 5 3

or even groups of gland cells may be­
come loosened from the wall of the 
alveolus and be discharged with the 
milk. These fat-laden gland cells are 
so-called colostral corpuscles.

In other words, during active secre­
tion, gland cells and nuclei of gland 
cells are used up and are discharged 
with the milk. These epithelial cells 
and nuclei are worn out tissue and ap­
parently have no other significance. 
Similar waste epithelial.cells are found 
in other body secretions, as for ex­
ample, the saliva. New gland cells 
are produced from regenerative epi­
thelial cells wedged in between the 
more active cells . (See lining cells of 
the resting alveoli in Figure 2).

In microscopic preparations of milk 
as drawn from the udder, these epi­
thelial cells and nuclei can still be rec­
ognized by the characteristics men­
tioned. Likewise, the leucocytes can 
be recognized in all of their varied 
forms—lymphocytes, transitional, poly- 
morphonuclears, polynuclears, neu- 
trophiles, eosinophiles—if fresh milk is 
stained with proper blood stains.

Infections which cause truly patho­
logical conditions bring excessive num­
bers of leucocytes and other cellular

F igure 3
Drawing of a microscopic section of 

the udder of a sheep with acute strepto­
coccic mastitis. Alveoli containing strep­
tococci. Glandular epithelium disorgan­
ised. (F ro m  E rn s t ,  M ilchhyg iene  fiir 
T ie ra r tz e .)  1000 X .

debris into the milk. It is the presence 
of large numbers of leucocytes under 
these abnormal conditions that give 
these cells a sanitary significance. The 
most common type of pathological con­
dition is the streptococcus infection of 
mastitis. Where the udder becomes in­
fected with streptococci, they occur in 
the milk within the alveoli (See Figure 
3). The streptococci grow in the milk 
within the alveoli, and in their growth 
undoubtedly ferment the lactose as they 
do in milk cultures in the laboratory. 
This fermentation produces acid. It is 
therefore surprising to find that the 
milk as drawn from the infected quar­
ter has a more alkaline reaction than 
normal milk. The bacteria certainly 
produce acid, and yet the milk from 
streptococus-infected quarters as drawn 
has a pH. of 7.0 to 7.2 while normal 
milk has a pH of 6.5 to 6.7.

The explanation of this condition 
seems to be (Technical Bulletin No. 
80 of the Geneva Station) that the in­
fection causes the gland cells to lose 
their vitality so that they no longer 
transform the blood serum into milk. 
The blood serum then enters the in­
terior of the alveolus without being 
changed into milk. This serous ex-

F igure 4
Microscopic appearance of milk from 

a cow suffering with streptococcic mas­
titis. Phagocyte ivith engulfed strepto­
coccus in center of picture. 600 X .
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udate, as it would be called by patholo­
gists has the pH of blood serum and 
is more akaline than normal milk. If 
it enters the milk ducts in sufficient 
quantity it over-neutralizes the acid 
formed by the bacteria and gives the 
milk as drawn the alkaline reaction of 
mastitis milk (pH 7.0 to 7.2). Possi­
bly this is one way in which the heal­
ing processes of the body tissues com­
bat this bacterial infection. Certainly 
the growth of the streptococci is not 
favored by the increased alkalinity.

Excessive numbers of leucocytes also 
enter directly into the milk with this 
serous exudate causing an increase in 
the leucocyte count. Some of the 
leucocytes act as phagocytes, that is 
they engulf and digest the bacteria 
(streptococci). When such phagocytes 
are found by microscopic examination 
of the milk (See Figure 4), it is practi­
cal proof that the milk contains at least 
some milk from an infected udder. If 
this cellular material and the serous 
exudate become predominate, then the 
milk secretion becomes clotted and 
later clear and serous. At this stage

the secretion is usually free from 
bacteria.

Under certain special conditions, as 
first pointed out, I believe, by Dr. 
Little, the bacteria may be present in 
such great numbers that they produce 
enough acid from the milk sugar pres­
ent to give the milk an acid reaction. 
When this happens, brom thymol blue 
in milk turns yellow, not the more fre­
quently bluish green of mastitis milk. 
This situation appears to arise when 
milk containing numerous streptococci 
remains for some time in the milk 
cistern.

The conditions described above are 
those found when the infection is pro­
duced by Streptococcus agalactiae. It 
is known that similar changes take 
place in the udder tissues and in the 
milk when the infection is caused by 
the human type of streptococcus (Strep­
tococcus pyogenes). This is indicated 
by some figures published by Mr. 
Tiedeman (Health News, 14, 1937, 
46 and 79) of the New York State De­
partment of Health and reproduced 
here by permission (Figures 5 and 6).

F igure 5
Microphotograph of a section of the udder of a cow responsible for 2 milk- 

borne outbreaks of scarlet fever, 6 months apart. 1000 X . T a k e n  by D r. S ch leif- 
stein, N ew  Y o rk  S ta te  D ep artm en t o f H e a lth  L ab o ra to ry .
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F igure 6
Microphotograph of a section of the udder of a cow responsible for 2 milk- 

borne outbreaks of scarlet fever, 6 months apart. 400 X . Taken by Dr. Schleifstein, 
New York State Department of Health Laboratory.

Figures 5 and 6, courtesy o f Νβτν York State Department o f Health.

The story of this cow as published by 
Mr. Tiedemann is unique and interest­
ing and proves that an infection with 
the human type of streptococcus may 
persist from one lactation period over 
into a second lactation period.

According to the revised circular 
(Circ. 672, June, 1943) put out re­
cently by W. T. Miller of the U. S. 
Dept, of Agriculture, it is usually pos­
sible to distinguish between abnormal 
milk from streptococcus-infected ud­
ders and that from staphylococcus- 
infected udders by means of the Hotis 
test. However, little is known in re­
gard to the changes that take place in 
the udder tissues, as a result of infec­

tions with mastitis bacteria other than 
mastitis streptococci.

Studies are needed in this field as a 
better knowledge of these infections 
might enable Dr. Little or other work­
ers in this field to develop the practical 
methods of control that are so badly 
needed.

This survey has been so hurried that 
it has not been possible to discuss the 
clinical picture presented by each of the 
different types of mastitis; but per­
haps you will keep in mind the fact 
that the situation is complicated and 
will not expect the Vermont State 
authorities to clear it up quickly.
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Conservation of Milk Plant Equipment*
C. W. W eber

State Department of Health, Albany, N. Y.

Ev e r y  plant operator would like to 
see his equipment stay in good con­

dition indefinitely. Every one of us 
would like to stay young indefinitely. 
Wishful thinking won’t help but the 
application of our present knowledge 
will help to get our wish. Our goal in 
public health work is first to prevent 
illness and second to cure as quickly 
as possible. Application of known 
facts and hard work has almost doubled 
the life span of man during the past 
century. Careful handling and early 
repair can double the life of dairy 
equipment.

In normal times the average life of 
most milk plant equipment is from 10 
to 15 years. Under present conditions 
with limited repair parts available, and 
with reduced plant personnel, many in­
experienced, the average life of much 
equipment may be expected to be con­
siderably less than average. Based on 
.these facts it is estimated that ten per­
cent of the present equipment will be­
come useless each year and will be lo­
cated in more than ten percent of the 
plants. Without replacements, the 
amount of repair parts and service will 
rise proportionately and progressively.

If we are to continue to have an 
adequate supply of safe milk it is obvi­
ous that the life of the present milk 
handling equipment must be prolonged. 
In so doing the war effort will be 
helped in three ways. Critical ma­
terials will be saved for war munitions. 
The manpower needed to produce, 
fabricate, transport and install new 
equipment will be saved for use in di­
rect war effort. Equipment kept in 
good operating condition will yield

* Presented at Twenty-Second Annual Meeting 
of the Vermont Dairy Plant Operators and Man­
agers* Association» Burlington, November 3-4, 1943.

safe products which are needed by both 
the men manning the guns and the men 
producing the guns.

Before we can take intelligent action 
to prolong the life of milk handling 
equipment, we must know the basic 
factors which are instrumental in 
shortening the life of this equipment. 
The life of equipment is destroyed 
either by physical force or chemical 
action. The two physical diseases of 
equipment are friction and shock. The 
chemical disease of equipment is 
corrosion or disintegration.

F r ic t io n

The physical disease, friction, like 
most diseases may, in some cases, be 
prevented and in others controlled. In 
our small plants, it is not an uncom­
mon practice to wash sanitary milk 
piping on the floor. The ends of the 
pipe or fitting, rubbing on this concrete 
grind stone, is soon worn away so that 
tight joints cannot be made. Either 
the pipe has to be replaced or the 
farmers’ war effort in producing more 
milk, goes to waste down the sewer. 
Sanitary pipe brushes with metal 
bristle or an uncovered wire handle, 
soon wear the tinning from any copper 
piping or scratch the surface of steel. 
I have seen new tinned surface coolers 
almost ruined in several days by being 
scrubbed with brushes the bristles of 
which were so stiff that they actually 
scarified the surface. These open 
wounds are the foci of infection for the 
chemical disease, corrosion, to start 
oxidation of the copper.

Friction wear of bearing surfaces 
cannot be entirely prevented, but the 
degree of wear can be reduced to a 
minimum by proper lubrication. Lubri­
cation probably exerts a greater in­
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fluence than any other maintenance 
operation, on the life of machinery but 
is the one most commonly neglected 
in small plants. First, no individual is 
assigned this responsibility. Second, 
there is a wide variety of equipment in 
a milk plant, ranging from electric 
motors, gear heads, compressors, sepa­
rators, to conveyors. Many bearing 
surfaces are required to be lubricated 
daily, while others need servicing only 
semi-annually. Each requires a specific 
lubricant.

One thing hard to understand is how 
a bright progressive plant operator 
will spend $1,000 or more for a new 
piece of dairy equipment, then never 
grease it until some part “squeals” or 
“freezes up” entirely. Yet he spends 
about the same amount for an automo­
bile which he has greased every 1,000 
miles and the oil changed every 2,000 
miles. I believe we should apply this 
lesson learned from the automobile 
service to our dairy equipment. Each 
plant should have a lubrication chart 
showing where and when to grease, 
the kind and amount of grease to use, 
and last but not least, whether or not 
service was actually performed as 
specified.

S hock
Most dairy equipment is built 

sturdily but it will not withstand the 
mechanical shocks of shelling or bomb­
ing. Every time a plant employee 
throws a sanitary valve or pump im­
pellor into a wash tank of fittings he 
is in reality bombing for the enemy by 
destroying our vital materials. There 
is an item on our pasteurizing plant 
inspection reports which asks, “Are 
the containers and equipment in good 
condition ?” This item is checked “no” 
as often if not more often than any 
other. Let us look at some of the nota­
tions following this violation:

Milk cans dented, joints cracked.
Dump tank, upper edge bent, guard rail 

missing.
Can washer support arms broken.
Pasteurizer covers cracked.
Thermometer bulb broken—used for step.

Bottle cover, bent downward.
Bottler air tubes bent.
Surface cooler cover bent and cracked at 

lower corners.
Surface cooler jabbed with ice pick.
Sanitary valves marred.

Many more can be added to the list.
In each instance, the damage was 

due to neglect or carelessness. The 
prevention of the damage to this equip­
ment should be obvious. Apply the 
old adage slightly modified, “be kind 
to equipment.” Try to diagnose the 
cause of the damage. Use a rubber 
mallet to loosen can covers. Use a 
rubber covered guard rail when dump­
ing cans of milk into a tank or pas­
teurizer, provide a table or platform 
with a mat top ‘for disassembling, 
washing and storing small pipe fittings. 
Wash the valves separately, from other 
parts. Use a wrench and' not a metal 
hammer on sanitary pipe nuts. Wash 
thermometers and other gauges sepa­
rately and store in a protected place. 
Don’t run motors when washing up. 
Keep the nuts tight on the hangers 
supporting the cooler covers. Handle 
glass bottles carefully to reduce break­
age loss. Glass may not be on the 
priority list, but it takes man power 
and metals to make the machines to 
make the bottles, and it takes more man 
power, fuel, transportation facilities, 
wood and tires to get new bottles to 
the milk plant.

This disease, shock, may manifest 
itself in more insidious ways than 
those I have just mentioned. Sudden 
temperature changes shorten or de­
stroy the life of most equipment and 
containers. Steam applied directly to 
a cold, tinned copper cooler often 
breaks the soldered joints due to the 
difference in expansion between the 
upper and lower tubes. Many glass 
bottles are broken, especially in small 
washers, due to, heat shock. Rubber 
gaskets on plate regenerators, pumps, 
gaskets, and rubber bottle filler valves 
are often damaged when over-heated 
while in contact with metal, or when 
disassembled while hot.
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C o r r o s io n

The Webster definition of corrosion 
is “ the gradual wearing away by dis­
integration.” All equipment in a milk 
plant, whether it be the metal in a 
stainless steel pasteurizer, the rubber 
steam hose, the brine tank, the fabric- 
belt drive, or the neoprene gasket in a 
milk pump, undergo some corrosion, 
some to a greater degree than others. 
Milk cans are practically vulnerable. 
Prolonging the life of milk cans will 
increase the supply of critical metals 
needed for war purposes. Cans after 
being thoroughly washed should be 
thoroughly dried. Rust undoubtedly 
leads the mortality rate list of milk 
cans.

Corrosion of stainless steel or tin 
may not be visible and therefore not as 
evident as the corrosion of tinned steel 
in cans, but it is taking place almost 
continually. Thoroughly drying all 
milk handling equipment after washing 
greatly reduces the rate of corrosion. 
The separator bowl and small parts 
should be dried in a steam chest. Store 
pipes so that they drain completely. 
Either heat or wipe dry the surfaces 
of the pasteurizer, cooler and bottler. 
If chlorine is used as a sterilizing agent, 
don’t permit it to remain in contact 
with metal equipment for long periods ' 
of time... Sterilize with chlorine just 
before use rather than after washing.

The outer surfaces of most milk 
handling equipment are painted to pre­
vent corrosion. Friction and moisture 
soon destroys the paint and the mois­
ture then accelerates the bxidation of 
the metal. In order to prevent rusting, 
the equipment should be kept' well 
painted. Painting a rusted surface is 
like locking the garage door after the 
tires are stolen.

Water has an important place in a 
milk plant but when it gets out of its 
proper place, it becomes a saboteur. 
The life span of much of our equip­
ment is shortened because of the high 
humidity and condensation caused by 
the extreme changes in temperature

within our plants. Proper ventilation 
and heating of these plants would go 
a long way to extend the life of both 
equipment and plant interiors.

Corrosion is not always manifest in 
the form of rusting. The material in 
a steam hose is needed for war pur­
poses. A leaky valve which permits 
steam to escape through the hose con­
tinually will shorten its life faster than 
all the normal use, Keep the valve in 
good repair and tightly closed when 
not in use and keep the hose on a good 
curved support, not on the floor where 
it comes in contact with milk wastes, 
the fat or acid of which deteriorates 
the rubber.

Water in electric motors may short 
the electric currents, and may get into 
the bearings and reduce the effective- 
ne&s of the lubricant. Moisture will 
condense in the oil chambers of com­
pressors resulting in ineffectual lubri­
cation and rusting of the metal parts 
especially when idle. Oils and greases 
prevent corrosion of metal parts but 
cause rapid deterioration of rubber and 
insulation parts. Excessive greasing 
of machines may cause the lubricant 
to run out or be thrown out onto belts 
and thereby shorten their usefulness.

Washing compounds when used to 
excess are often deleterious. Excessive 
alkalinity in the wash water of a can 
washer will cause spangling of the tin 
followed by rusting of the iron. When 
washing equipment by hand, prepare 
the wash solution in a pail before 
placing in the equipment. When the 
powder is added to water in the equip­
ment, some will probably settle out 
causing a high concentration at the 
bottom which is destructive to the sur­
face. Always measure or weigh the 
wash powders so that the proper con­
centration of solution is obtained for 
best results.

Milk sanitarians have always in­
sisted that all milk handling equipment 
be thoroughly cleaned after each use 
primarily to prevent contamination of 
any product subsequently handled in 
this equipment. Now they have an-
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other reason for insisting on keeping 
all equipment clean. Dirt is misplaced 
matter. Milk in a bottler is considered 
clean as the last bottle is being filled, 
but the milk remaining after filling the 
last bottle is dirt. Similarly wash 
powders or water may be considered 
dirt when left on equipment after 
cleaning. Grease on a bearing is clean 
but the same grease on a rubber hose 
or belt is dirt. Milk substances, wash 
solution grease or water when left on 
equipment cause corrosion. Thorough 
cleaning of all surfaces of equipment 
will add years to its life. Keep the 
outer surface as well as the milk con­
tact surfaces in a clean condition.

General

All milk codes specify that buildings 
shall be well constructed, well lighted 
and ventilated, and kept clean. One of 
the main reasons for having a building 
or roof over the equipment is to pre­
vent it from the natural but destructive 
elements of the weather. Plants cannot 
be rebuilt at this time but it pays to 
keep them in good repair. A leaky 
roof may damage much equipment. A 
broken window, if not replaced, may 
permit rain or snow to fall on equip­
ment or cold air may freeze and burst 
water lines. Keep windows clean and 
replace broken light bulbs so you can 
see to operate and clean equipment.

As you know, large numbers of 
dairy industry employees have entered 
the military services, or munition pro­
duction plants thereby leaving the dairy 
industry very short handed. The men 
remaining in the milk industry have a 
big and important job to perform and 
I am sute that they will do' it to the 
best of their ability. When available

new but untrained help is being drafted 
into our milk plants. Unless they are 
rapidly and well trained, they can do 
much damage to our dairy equipment 
and lower the quality of the finished 
products.

If there ever was a time when our 
milk plants should be well operated 
it is right now. Milk sanitarians have 
the opportunity to assist and advise 
the plant employees in proper methods 
of operation; and it is their patriotic 
duty to insist that they do so.

The manufacturers of daily equip­
ment are certainly doing their part by 
furnishing free written instructions in 
simple language on how best to oper­
ate their equipment to obtain the most 
service and life out of it. They have 
offered their assistance to the equip­
ment owners to examine and service 
all equipment. The plant owners would 
be helping themselves and the war 
effort by taking advantage of the 
manufacturer’s offer by having all 
equipment examined and serviced 
periodically.

Summary

The life of milk handling equipment 
is , shortened by friction, mechanical 
shock and corrosion. Each of the 
causes of the aging of equipment can 
be prevented or controlled. Applica­
tion of present knowledge and common 
sense in using and servicing milk 
handling equipment will prolong its 
usefulness, thereby:

Save the plant owner replacement costs
Save critical materials for the war effort
Save manpower in constructing new

equipment
And . result in better quality finished 

products.

ANNUAL MEETING, NOVEMBER 2 and 4, 1944 

LaSalle Hotel Chicago, III.
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The Small Town Milk Control Unit*
C. A. Hooven

Marshalltown, Iowa

The control of milk sanitation in our 
smaller communities has always 

been a problem. Unlike our larger 
municipalities, the small town does not 
have the need for full time milk control. 
Neither does it have the financial re­
sources to maintain it. Yet, a safe, 
wholesome milk supply is just as 
urgent for the small town 'as for its 
larger neighbor.

Because the solution to this problem 
has been difficult, the population in 
many of our smaller towns has suf­
fered. A few years ago, the United 
States Public Health Service, in tabu­
lating the reports of milk-borne out­
breaks of disease in the United States, 
observed that most of these outbreaks 
occurred in our smaller communities. 
According to the 1942 reports, from all 
the state and city health departments, 
83 percent of such outbreaks Were in 
towns with a population under 10,000, 
and 95 percent were in towns under
25,000.

Many arrangements of one kind or 
another have been tried in an attempt 
to control the situation. In some in­
stances, the local health officer, a 
practicing physician, has been assigned 
the task of enforcing the milk ordi­
nance. He is usually paid the sum of 
$15 per month or $200 per year to 
perform all duties of health officer, in­
cluding that of milk, inspector. His 
practice is his primary interest and, 
likewise, his bread and butter. Natu­
rally, he cannot sacrifice his practice 
by making enemies of the dairymen 
and their friends.

To a large extent, the same thing is 
true of the local veterinarian. Other 
arrangements have included the part­

* Presented at the annual conference, Iowa Asso­
ciation of Milk Sanitarians^ February, 1944.

time employment of the city clerk, city 
marshall, school nurse, or some com­
mercial employee, such as a grocery 
clerk, service station attendant, or a 
salesman, on the theory that anybody 
can tell if things are clean. With but 
rare exception, all such arrangements 
have failed.

The reasons for this are obvious. 
His first interest lies with his principal 
income and chosen profession. He 
doesn’t know much about the intricate 
problems involved. Since the pay re­
ceived is small, he neither likes it nor 
learns about it.

A more workable plan seems to be 
that of the small town unit. Several 
small towns, situated geographically 
convenient, associate themselves to­
gether, employing a full-time milk 
sanitarian. Each contributes financial 
support to the unit according to its 
population. This amount approxi­
mates the cost of one quart of milk per 
person per year. By this association, 
each community is able to have one 
inspection of all producers and dis­
tributors and one laboratory examina­
tion of milk from all producers and 
distributors once each month or six 
weeks as routine, with additional calls 
and samples where needed. The 
records and files are kept for each com­
munity and occasional reports made at 
meetings of the town council and board 
of health.

By pooling the resources of the 
various communities, the unit is en­
abled to employ someone experienced 
in milk, milk sanitation, and laboratory 
control.

The headquarters and laboratory 
should he centrally located. For econ­
omy in travel and time, the associated 
communities should preferably be
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■within a fifty mile radius of the labora­
tory. The unit with which I am as­
sociated has no locality more than 
thirty-five miles from the laboratory.

Under this plan, one person can, I 
believe, give this service to a combined 
population of from 25,000 to 30,000 
people depending on his agility. By 
employing a technician under the 
supervision of the milk sanitarian, it 
would be possible to enlarge this to
40,000 to 50,000 people or beyond.

The unit with which I am associated 
is composed of six communities includ­
ing Marshalltown, population, 19,500; 
Grinnell, population, 5,500; Newton, 
population, 10,000; Tama, Toledo, 
population, 5,000, and Traer, popula­
tion, 1,500, or a total population of 
slightly over 41,000.

There are in Marshalltown a total of 
eight pasteurizing plants with thirty- 
seven producing farms, and five raw 
milk distributors bottling and dis­
tributing their own products, or a total 
of thirteen plants.

In Grinnell there are two pasteuriz­
ing plants, and one plant which dis­
tributes both raw and pasteurized milk 
which is produced from their own herd, 
two raw milk distributors, and thirteen 
producing farms.

Newton has three pasteurizing 
plants, with thirty-three producing 
farms, one raw milk distributor that 
buys the products from two other 
farms, and one raw distributor who 
produces none of his own milk, but de­
pends entirely on buying his whole 
output.

Tama and Toledo have one pas­
teurizing plant with thirteen producers, 
and four, raw distributors bottling and 
distributing their own supply.

And finally, there is the little city of 
Traer with a population of just under
1,500 people with one pasteurizing

plant and five producers. The U. S. 
Public Health Service Ordinance is in 
effect and provides that only Grade A 
pasteurized milk may be sold.

In these six communities there are a 
total of sixteen pasteurizing plants in­
volving the products from one hundred 
farms and fourteen raw milk plants 
distributing the products from sixteen 
producing farms.

At the present time I have a “C” 
gasoline ration book that permits me 
to travel about 900 miles per month. 
When the time comes that gasoline and 
rubber are no longer so vital and im­
portant to our national welfare, return 
calls that should be made will not be 
postponed until the next scheduled trip 
as is necessary at present.

In the past year, we have made about
1,500 agar plates and approximately 
the same number of miscroscopic ex­
aminations. We have been using the 
plate counts as a guide to the quality 
of the milk, and the microscopic ex­
amination more as an aid in de­
termining the types present in the 
samples plated.

We make it a routine practice to 
“phosphatase” all samples of pasteur­
ized milk and “butterfat” all bottled 
milk each time we make tests.

The State Department of Health has 
rendered us invaluable help in getting 
the unit organized and functioning. 
Several such units are operating in the 
State of Iowa, and it seems to be the 
solution to the small town milk control 
problem. It can be and should be made 
an asset to the industry and consumers 
alike, and it is the concensus of opin­
ion among health officials as well as 
men in the dairy industry that any 
forward looking community would do 
well, whenever it becomes possible, to 
associate itself with a unit of this kind 
if it cannot carry on its own program.
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Selling the Milk Sanitation Program to the Public*
L e w is  B l e v in s

Department of Public Health, Pratt, Kansas

So m e o n e  has said that there never 
has been a progressive step taken 

but what some individual or group of 
individuals has had to fight every step 
of the way. It is unfortunate that it 
should be necessary to fight all the way 
to sell a milk program but all of us 
interested in milk sanitation realize 
that it is true, and we realize, further­
more, that it is one of the most difficult 
phases, of a sanitarian’s work. I want 
to pass on to you the experience I had 
in selling the milk sanitation program 
in my own community. Few, if any, 
of the methods which were used were 
original with me.

No one can lay down a detailed plan 
which would be applicable in every 
community. A plan that would-work— 
a plan that has worked—in my com­
munity might not work in yours. 
However, there are a number of 
salient points which I believe are nec­
essary to any successful program.

Let me begin by giving the order in 
which those concerned with a sanita­
tion program should be sold.

First: sell yourself as a sanitarian. 
Second: sell the governing body of your 

community.
Third: sell the newspapers.
Fourth: sell the public.

S a n it a r ia n

The sanitarian is placed first because 
he is the most important cog in the 
machine. It may seem strange to even 
so much as suggest that the sanitarian 
needs to be sold. He would not need 
to be sold were it not that a large per­
centage of persons work for pay checks 
alone. And this includes an occasional 
sanitarian, even in Kansas. For in­
stance, there is on record the story of

* Read at meeting of Kansas Milk Sanitarians

one milk sanitarian in a town which 
had adopted the standard milk ordi­
nance. After the producers had gone 
on grade and the program seemed, off 
to a good start, the sanitarian began 
accepting Grade D milk for personal 
use in payment of a bill which the 
dairyman owed him. Because of the 
conduct of the sanitarian, the dairymen 
and the public lost confidence in the 
program and in a very short time most 
of the producers were, selling Grade D. 
Not one sold Grade A.

Perhaps the first indication that a 
sanitarian has sold himself is his 
familiarizing himself with the ordi­
nance. And by “familiarize” I mean 
practically memorize. He will be 
asked many questions as to the mean­
ing of, or the necessity for this or that 
clause. He must know and understand 
the ordinance himself and be able to 
answer the questions with the author­
ity which comes from knowledge. 
Through this alone he will earn a great 
deal of respect both for the program 
and for his office. The sanitarian must 
sell himself to the point where he does 
not think of a day’s work being accom­
plished by merely following a routine 
from eight in the morning until five at 
night. If he cannot do this, he had 
better forget being a sanitarian and 
take up the study of medicine, law, 
engineering, or some other easy and 
comfortable work.

G o v e r n in g  B o d y

Step number tw o: selling the gov­
erning body. Of course we will have 
to assume that a milk ordinance has 
been passed and that a sanitarian has 
been secured and placed in charge. 
Perhaps it seems logical to assume
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that the governing body is already 
sold; otherwise, it would not have 
passed the ordinance. But such reason­
ing is fallacious. One reason why we 
have so many ineffective laws on our 
statute books is because they were 
passed by officials who did not believe 
in them; officials who passed them be­
cause pressure in some manner- had 
been applied, and who consider the 
laws so lightly that no effort is made to 
make proper provision for enforcement.

To be. a little more specific, I will 
give you the general pattern of what 
happens when a milk ordinance is 
passed. Generally, the city fathers 
pass the ordinance at the instigation of 
some small group of citizens backed by 
the State Board of Health. Having 
passed the ordinance, they go their 
way happy and contented, feeling that 
they performed a deed which will bene­
fit the entire community and which the 
community will appreciate. In a day 
or two they are jarred out of their 
complacency; they are bombarded with 
criticism. * The dairymen of course are 
the most vocal of the critics. They 
think they are being persecuted ; they 
believe the program was instigated by 
the large companies in order to force 
them out of business. And to the dis­
content of the dairymen must be added 
the complaints from the usual group of 
taxpayers found in every community 
who are “agin” every progressive move 
that is made.

And so the lawmakers begin to 
unsell themselves, doubt creeps into 
their minds. Perhaps they did not do 
the. right thing after all. Perhaps the 
law does work a hardship on this or 
that dairyman who has always been a 

i good citizen and who is always at the 
polls “Johnny-on-the-spot” on election 
day. They begin to consider modifica­
tion of the rules. And here is the point 

, where the sanitarian must do some 
mighty effective selling if he is to save 
the program. He must induce his 
officials on dairy inspections to visit 
dairies where the officials can see for 
themselves the dirty, unsanitary con­

ditions of some of the places from 
which milk is sold.

For the purpose of comparison, they 
should be shown also the ones which 
show better care. The sanitarian must 
show the officials the results of his tests 
of unclean milk and of diseased cows. 
If he can show them milk samples con­
taining blood he has practically assured 
his sale. And if he is prepared to show 
them that unclean milk has been re­
sponsible for sickness or death in the 
community, he has consummated his 
sale.

N e w s p a p e r s

Step number three is selling the 
newspapers. It is necessary that the 
program have a mouthpiece. If you 
are dealing with good newspapermen, 
you are lucky. A good newspaperman 
feels that it is his responsibility to give 
his newspaper’s support to any worth 
while project, and so the sanitarian will 
likely find him very receptive and open 
to conviction. The sanitarian’s job is 
to convince him. The method should 
be much the same as that used with the 
governing body. In addition, the sani­
tarian should make available to the 
editor statistics pertaining to milk 
sanitation and also the bulletins which 
are issued by the State Board of 
Health. The printed word is the 
editor’s own medium of expression to 
such an extent that pamphlets and 
other printed data are much more effec­
tive with him than with the average 
person.

When you ask the editor for pub­
licity on some phase of the program 
and he asks for data on which to base 
his stories, be sure to give him truths. 
Do not try to hoodwink him into print­
ing something which, although it might, 
do the program a lot of good, is not 
based on fact. It might work a time or 
two but once the editor catches on, 
your program may be sunk temporarily 
as far as he is concerned. Another 
small matter but very important, is 
this: spend a few dollars pf the depart­
ment’s budget for advertising. The
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editor cannot live on manna from 
heaven, and the few dollars he will 
receive will be small pay' for the serv­
ices he can render.

Incidentally, there is one matter I 
want to emphasize. In conducting a 
campaign for the adoption of a milk 
program, there is sometimes a tendency 
to dwell too much on the point that the 
milk supply is unsafe and that con­
sumers may be stricken with some 
dreadful disease at any moment. Quite 
likely this is the truth. But the effect 
of this line of attack is to discourage 
milk consumption. When this is done, 
the dairyman is antagonized and, in 
truth, has cause to feel resentful. The 
degree to which he will lend voluntary 
cooperation is greatly lessened. It is 
true that after the ordinance has been 
passed and the green light has been 
given to the sanitarian, the producer 
will be forced to comply regardless of 
his opinion. Nevertheless, the sani­
tarian will find that a measure of cheer­
ful assent to the program on the part 
of the dairyman will prove beneficial in 
his campaign.

P ublic

The stage now is set for the big job 
of winning the approval and support of 
the public. I doubt if any milk pro­
gram in its embryonic stage has ever 
produced any great show of enthusiasm 
from the public. I base this opinion on 
vote tabulations in those communities 
in which the adoption of the program 
was left to the will of the voters. Such 
figures as have been accessible to me 
show that in no instance has the issue 
been responsible for the turning out of 
an overwhelming vote. And in those 
instances where the vote was favorable, 
it was so only by a small majority.

The public at large should first be 
approached through various organiza­
tions. After the seed of the program 
is .planted in the organizations and has 
taken root, let it be cultivated by 
stories in the newspapers. The organi­
zations through which the sanitarian 
should seek to work are the home­

nursing classes, the parent-teachers 
associations, the women’s clubs, the 
service clubs such as Rotary, Lions, 
Kiwanis, and the schools. And per­
haps there are others that I have 
overlooked. The sanitarian should be 
prepared to give talks to such groups. 
He should make arrangements for rep­
resentatives from the State Board of 
Health to appear on their programs. 
He can obtain film strips on the sub­
ject and he should arrange to have 
these shown.

Of the groups I have named I found 
the best results were obtained through 
the home-nursing classes. The reason, 
of course, is evident. The classes are 
composed of wives and mothers, , and 
they are very receptive to anything that 
will help safeguard the lives of their 
families. The classes are ordinarily 
taught by nurses, and the nurse is well 
aware of the importance of clean milk. 
So the set-up is ideal. Particularly 
today are the home-nursing classes of 
great importance. This is because so 
many doctors and nurses have been 
called away from their home communi­
ties to assist in the war effort. The 
mothers realize that it is up to them­
selves to assume a great share of the 
responsibility for the health of their 
families and so there is likely much 
more interest in the classes now than 
there would be in normal times.

An insight to the attitude of the 
public as a whole toward the matter of 
milk can be given through an experi­
ence I had working with the schools. 
One of the first groups of students I 
dealt with was a class from a Junior 
College. I took them on a field trip. 
First, we visited a milk producer who 
had not as yet met the demands of the 
ordinance. His barn and the sur­
roundings were as dirty as they had 
always been. Next we visited a dairy 
which had met the requirements. The 
students were amazed. Most of them 
had never seen a cow-barn with a con­
crete floor. There were a great many 
comments on the thoroughness of 
measures which were used to insure
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cleanliness. To them, as to a high 
percentage of the public, a dairy was a 
place where a milker waded through 
six inches of cow manure to get to the 
cows. Those students were surprised 
at the clean cow-lot they saw. They 
were astounded at the dirty one!

The sanitarian should cooperate 
fully with the State Board of Health, 
the Board of Agriculture, and other 
governmental agencies, in their battle 
to improve the quality of milk. I do 
not mean merely in the sanitarian’s 
own district. If the sanitarian knows 
that such agencies are attempting to 
put over the program in some nearby

community. He should take advantage 
of any contacts he may have in that 
community to help create interest. He 
will not be paid very many fifty-dollar 
bonuses for this extra effort but he will 
get a lot of satisfaction when the cam­
paign bears fruit.

When you sell someone the sanita­
tion program, you don’t wrap it up in 
a piece of pretty paper, let him take it 
home for keeps, and then proceed to 
forget all abouf the matter yourself. It 
is not that easy. Selling him in the 
first place is just a small part of the 
job—you must keep ,him sold.

%
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LaSalle Hotel Chicago, III.
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Extracts From the Report of the Chief of the Bureau 
of Dairy Industry, U. S. Agricultural 

Research Administration, 1943
F a s t e r  C u r in g  C h e e s e

Manufacturers of Cheddar cheese 
may soon be able to make cheese that 
will ripen in about half the time now 
required. Speeding up the rate of 
ripening would give the young cheese 
used for lend-lease shipment much 
more flavor by the time it arrives 
overseas, and it would also save time 
and labor in curing aged cheese 
for domestic consumers. Ordinarily, 
Cheddar cheese requires at least 6 
months to develop a pronounced or 
characteristic flavor.

Although the investigation is not 
yet completed, the results to date 
show that the rate and extent of 
ripening are affected greatly by the 
curing temperature. Apparently the 
ripening process can be carried out 
successfuly and more quickly at 60° F., 
or slightly less, than at 50° or lower, 
provided the milk is of good quality 
and is pasteurized. Also, certain 
species of lactobacilli, when used as 
auxiliary starters, were found to be 
more effective than others in producing 
a desirable flavor, body, and. texture, 
and some strains accomplished these 
results in much less time than others. 
The combination of special starters 
and a curing temperature of 60° 
promises to be a practical way of 
reducing the ripening period from 
about 6 months to 3 months.

D e h y d r a t e d  C h e e s e

The urgent need to conserve ship­
ping space and tonnage in transporting 
vital wartime foods stimulated· inter­
est in the dehydration of cheese, 
with the result that a method was 
devised in the Bureau’s laboratories 
which permits the dehydration of

natural, full-fat cheese without pre­
liminary processing. The laboratory 
work has been completed on a test 
scale, and plans are now beirig made 
to test the method on a semicom­
mercial basis.

The dehydrated product contains 
about 2.5 percent moisture, 50 percent 
fat, and 37 percent protein. Compared 
with the original cheese, the saving 
in weight is about 35 percent and the 
saving in shipping space, when the 
dehydrated flakes are compressed into 
rectangular blocks, is from 40 to 46 
percent. It can be handled and used 
without waste, and it can be trans­
ported or stored without refrigeration 
if some ventilation is provided. Judged 
on the basis of a combination of all 
essential factors studied to date, in­
cluding dryness, physical properties, 
flavor, and keeping qualities, the prod­
uct is considered satisfactory and ap­
parently meets lend-lease requirements.

D r ie d  M i l k

Studies during the year showed 
that packaging dried whole milk in 
nitrogen, with the final oxygen con­
tent of the container reduced to 2 
or 3 percent, greatly prolongs its 
keeping quality. Reducing the oxygen 
content sufficiently to improve the 
keeping quality still further is diffi­
cult. The degree of removal is de­
pendent principally on the amount of 
vacuum used and the length of time 
it is applied. The conditions of eva­
cuation necessary for efficient removal 
of the oxygen-containing gases were 
studied and established, and the exact 
relationship between oxygen concen­
tration and keeping quality is being 
determined.



J o u r n a l  of M il k  T echnology 167

From 30 to 40 percent reduction 
in space is obtained by compression, 
and 20 percent by jolting the con­
tainer during filling.

E v a p o r a t e d  M i l k

Studies during the year showed 
that the stability of concentrated milk 
to heat during sterilization can be 
greatly increased if the milk is fore- 
warmed at a relatively high temper­
ature for a short period of time before 
it is concentrated. It is possible with 
this type of forewarming treatment 
to manufacture evaporated milks with 
31 to 32 percent solids content, or 
even greater concentrations, without 
the danger of coagulation.

Other difficulties, however, such as 
changes in color and body, and the 
separation of fat during unfavorable 
storage conditions, which are typical 
of the standard evaporated product, 
are intensified in evaporated milks of 
higher solids content. When evapo­
rated milk of 31 percent solids content 
can be made commercially practical 
in these respects, its use will result in ' 
a saving of nearly 20 percent in con­
tainer materials and shipping space.

I c e - c r e a m  S t u d ie s

Tests in the Bureau had shown 
that the sweetness of ice cream is 
dependent upon the concentration of 
the-sugar in the water of the ice 
cream and that at least 1 part sugar to 
5 parts water is necessary for sat­
isfactory sweetness. With these facts 
as a basis for further studies this 
year, it was found that ice cream with 
from 20 to 30 percent less sugar than 
is normally used can be made suffi­
ciently sweet, if less water is used 
in the mix and more air is whipped 
into the product. The food value 
per unit volume is not affected.

The so-called “corn-sweeteners” 
have been available to the ice cream 
maker to augment the reduced cane 
sugar supply. A study of these sweet­
eners showed that they are more

effectively sweet in ice cream than 
had been realized. In fact dextrose, 
when used in conjunction with cane 
sugar, is more effectively sweet than 
the cane sugar it replaces.

B u t t e r  O i l

Butter oil, which is pure milk fat 
obtained by melting freshly churned 
butter and centrifuging to remove water 
and curd, will remain in good condition 
under the most adverse conditions of 
handling and storage, if it is prepared 
from cream of excellent quality and 
packaged under conditions that elimi­
nate practically all the oxygen. Studies 
conducted during the year established 
the degree to which the dissolved and 
free oxygen must be removed and also 
the conditions under which satisfactory 
removal can be accomplished.

The butter oil can be used in liquid 
form as a spread or in cooking, or it 
may be mixed with skim-milk powder 
and made into a satisfactory butter if 
cold water is available to solidify the 
mixture.

R ib o f l a v in  f r o m  W h e y

Inadequate supplies of riboflavin 
concentrates so far have prevented the 
enrichment of bread with this vita­
min—the vitamin most lacking in the 
average diet. Methods devised in the 
Bureau and elsewhere indicate that 
substantial quantities of riboflavin in 
suitable concentration for enriching 
bread can be obtained from cheese 
whey.

Liquid whey contains approximately 
1.37 micrograms of riboflavin per gram 
and dried whey contains 22 micro­
grams per gram, but a concentration of 
about 250 micrograms per gram is 
needed so that 1 pound of the product 
will be adequate to enrich 100 pounds 
of flour.

The Bureau’s research work has 
shown that, in the manufacture of milk 
sugar from whey, some of the ribo­
flavin will adsorb on some of the milk 
sugar, if suitable conditions of term 
perature and concentration of sugar
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and riboflavin are provided. By this 
method it is now possible to manufac­
ture milk sugar containing 300 micro­
grams of riboflavin per gram of sugar, 
at approximately the cost of making 
milk sugar. This enriched milk sugar 
has been tested in bread with satisfac­
tory results, and pilot-plant tests indi­
cate that the method of production is 
practicable for large-scale operations.

Other workers have developed a 
Commercial process for increasing the 
riboflavin content of liquid whey, by 
bacterial action, and drying the en­
riched whey, which then contains 1,200 
micrograms of riboflavin per gram. 
From commercial samples of enriched 
dried whey, the Bureau has produced 
milk sugar containing as much as 2,500 
micrograms of riboflavin per gram of 
sugar. The riboflavin-enriched milk 
sugar is free of the salts that give dried 
whey an unpleasant taste and it also 
dissolves readily. Research will be 
continued with a view to improving the 
methods and adapting the results to 
industrial operations.

L a c t ic  A c id  L a c q u e r

Further improvement was made dur­
ing the year in the Bureau’s method of 
making resin lacquer from lactic acid 
and castor oil, to replace tin as a pro­
tective coating material in the food 
industry. The time required to bake 
the lacquer was reduced from 40 min­
utes at 400° F. to 20 minutes at the 
same temperature, by incorporating 
suitable driers. The durability and 
elasticity of the lacquer were also 
improved.

Trial coatings of the lacquer on 
evaporated milk cans proved to be re­
sistant to the usual processing treat­
ment. On 10-gallon milk cans of 
“Bonderized” iron, the lacquer was 
adequately durable except in the neck 
of the can where abrasion caused wear­
ing off. This lacquer proved more 
desirable for milk cans than coatings of 
the phenolic or vinylite types. Lacquer 
samples were prepared for tests by the 
War Department and industrial con­
cerns, and in general the tests proved

that the lacquer is satisfactory for coat­
ing metal containers on which tin is 
customarily used.

Because of the shortage of castor oil, 
other oils were tried as a Component of 
the resin. Hydroxylated linseed oil 
gave a greater yield of resin but a 
somewhat less resistant coating.

Cooperation with a number of indus­
trial firms in the preparation and use 
of the lacquer resulted in its commer­
cial production. by one firm, and the 
prospects are that others will soon be 
starting operations.

F a c t o r s  A f f e c t i n g  P r o d u c e r -  
D is t r ib u t o r  C o s t s

For some years there has been much 
discussion as to whether it is more 
profitable for dairymen under certain 
conditions to retail the milk they 
produce on their own farms or to sell 
it to others for processing or distri­
bution. The Bureau has now obtained 
data on the costs of distribution, capital 
investments, and general data on 
operating methods for about 24 pro­
ducer-distributors.

In general, the data show there were 
wide variations both in capital invest­
ment and in the operating costs. There 
was a certain level at which dairies 
could afford to operate quite well while 
others in the same vicinity, because of 
unwise investment of capital or lack 
of proper system, operated uneconomi- 
cally. To show the differences that 
existed it may be pointed out that, for 
the raw-milk distributors studied, the 
total capital per quart of milk equiva­
lent sold daily ranged from $4.89 to 
$18.16, and for the pasteurized-milk 
distributors the range was from $11.95 
to $20.01.

Correlation coefficients were com­
puted to determine the relation of vari­
ous factors to the cost of distribution. 
These studies indicate that volume in 
itself is not necessarily a determining 
factor in the cost of distribution for 
small producer-distributors. Some of 
the smaller distributors had costs 
lower than the larger distributors, both 
because of their low investment in
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equipment and because they covered 
only a small territory in delivery to the 
consumers.

In most cases the men in the plant 
were on a part-time basis, spending 
much of the day on other farm work, 
so that quarts handled per hour of 
labor and Unit costs in plant did not 
depend to any great extent on the 
volume of milk handled. Plant labor 
efficiency did, however, affect the total 
cost of distribution by reducing the 
unit cost of plant handling, labor being 
the principal item of plant cost.

While an increase in volume of daily 
sales increased the quantity delivered 
per man-hour, the total cost of . distri­
bution was only slightly affected by 
labor efficiency in delivery, < Labor was 
an important item in delivery but was 
not so controlling an item in affecting 
total costs as was the case, with plant 
labor. The cost of operating the de­
livery truck was a more important 
factor in causing variation in cost of 
distribution.

The most important factor affecting 
the cost of distribution was the com­
pactness of the delivery routes. By 
serving customers in a limited territory 
the small distributor is able to operate 
his delivery truck at low cost, espe­
cially for such items as gas, tires, and 
repairs. While most small producer- 
distributors usually start out by de­
livering only in a small territory, many 
of them gradually spread out and cover 
the whole town.

S o m e  U n k n o w n  N u t r it io n a l  
F a c t o r s  i n  M i l k

Research in the Bureau of Dairy 
Industry during the last few years has 
provided convincing evidence that milk 
contains some growth-promoting sub­
stance that has not yet been identified. 
Since, in planning nutritional pro­
grams, a shortage of milk in some 
form may sometimes make it necessary 
to rely more on other foods, it is im­
portant not only to know the nature of 
the unidentified substance in milk but 
also the extent to which it may exist in 
other foods.

In the preliminary research, labora­
tory animals were fed a basal ration 
supplemented with milk in some form, 
for comparison with supplements of the 
various nutritive essentials that were 
then known to science. As new nutri­
tive factors were discovered they were 
tested in turn, but in every comparison 
the animals made more normal growth 
and reached sexual development earlier 
when milk was a part of the ration. 
This was evidence that milk supplied 
some nutritional factor which the 
scientists were unable to duplicate 
from their long list of known nutritive 
essentials. It has not yet been possible 
to test the factor Bc, recently reported 
to be essential in the nutrition of the 
chick and to have been isolated in 
crystalline form; but barring the possi­
bility that this may be the one involved, 
milk apparently contains a growth-pro­
moting factor that has not yet been 
identified.

The same growth-promoting effect of 
milk has now been obtained by sup­
plementing the basal ration with com­
mercial casein, commercial casein ex­
tracted with ether, whole milk from 
barn-fed and pasture-fed cows, com­
mercial dried skim milk, cheese (cot­
tage, Cheddar, and Swiss), beef muscle, 
lettuce, or the extract of liver that is 
used in the treatment of pernicious 
anemia. The growth obtained with 
these supplements was from 75 to 100 
percent faster than growth on the basal 
ration. The growth effect was appar­
ent in the weights of the ovaries, 
uterus, adrenals, seminal vescicles, 
prostate gland, epididymis, thymus, and 
the organism in general, and in length 
of body.

Tests to determine other possible 
sources of the unidentified factor 
showed that hays (U. S. No. 1 alfalfa, 
U. S'. No. 3 alfalfa, U. S. No. 1 
timothy, and U. S. No. 3 timothy) 
contain some of the factor, since rats 
on these hays grew 25 to 50 percent 
faster than litter mates on a basal 
ration deficient in the factor. The 
growth factor occurs only in very small 
amounts, if at all, in soybean oil meal,



linseed oil meal, wheat bran, and yel­
low corn. It is practically absent from 
white flour, enriched white flour, and 
whole wheat flour.

All efforts to produce a definite, 
characteristic lesion in rats fed a basal 
ration deficient in the growth-promot­
ing factor have failed. Groups of rats 
kept on this diet for 35 to 37 weeks 
have shown only a retarded growth. 
The failure to develop other deficiency 
symptoms may be the result of small 
amounts of this factor in the basal diet 
or the rats may have obtained it from 
some other source. To test this, a part 
of the dextrin in the basal ration was 
replaced by other carbohydrates—  
recrystallized lactose or sucrose. The 
lactose depressed growth, but the rea­
son is not yet apparent. It may be that 
lactose contains less of the growth-pro­
moting factor than the dextrin it 
replaces or it may be—as some have 
suggested—that these carbohydrates 
affect differently the bacterial activity 
in the intestinal tract. Regardless of 
their mode of action,, however, the evi­
dence seems to indicate that the differ­
ence in the effect Of these carbohydrates 
on growth is brought about almost 
exclusively by a change in the amount 
of the growth factor available to the 
rats. On this assumption' the rats are 
now being kept on the lactose-contain­
ing basal diet to see if they develop any 
characteristic symptoms that may be 
useful in detecting the deficiency of this 
still unidentified growth-promoting fac­
tor in humans.

Sulfa Drugs and Mastitis

Mastitis is a widespread disease of 
dairy cattle, which usually causes a 
severe reduction in milk production or 
makes the milk unfit for use. Con­
servative estimates by the Bureau of 
Dairy Industry, based on various sur­
veys of the prevalence of the disease 
and its effects, indicate that dairymen 
in 1942 lost at least 3 percent of their 
potential milk production as a result of 
mastitis, or 3j4 billion pounds, which 
was approximately the additional quan­
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tity needed to meet the national milk- 
production goal.

Many attempts have been made to 
control mastitis, with varying degrees 
of success, but little if any improve­
ment has been made in eliminating the 
disease from the dairy industry as a 
whole. Recently, however, investi­
gators elsewhere announced some suc­
cess in eliminating streptococcic infec­
tions from dairy cow udders by using 
injections of sulfanilamide in oil. This 
work prompted the Bureau to try the 
treatment, with certain modifications, 
in the dairy herd at Beltsville, to deter­
mine its effectiveness in eliminating the 
various types of organisms associated 
with the disease.

Milk from 170 cows in the Beltsville 
herd was examined bacteriologically 
and 56, or 32.9 percent, of the cows 
were found to be harboring various 
organisms capable of causing mastitis. 
Treatment of the 56 cows consisted of 
infusing the infected quarters of the 
udders with a mineral oil suspension of 
sulfanilamide and sulfadiazine, the 
amount of the suspension varying from 
case to case. Following treatment, 
milk samples were again taken from 
each quarter for bacteriological exami­
nation; and at least two such samples 
had to be negative for mastitis organ­
isms before the quarter was considered 
“cured.” Results for 7 cows are still 
incomplete; but of the other 49 cows, 
39, or nearly 80 percent, ■ apparently 
have been cleared of infection.

Most of the treatments heretofore 
recommended for eliminating mastitis 
organisms have been effective against 
only one, Streptococcus agalactiae. Of 
the 108 treated quarters, 80 were in­
fected with streptococci and 87.5 per­
cent were cleared; 8 had staphylococci 
and 87.5 percent were cleared; 2 had a 
combination of streptococci and staphy­
lococci, and 100 percent were cleared; 
12 had Pseudomonas aeruginosa and 
83.3 percent were cleared; and 6 had 
coliform infections and 83.3 percent 
were cleared. It is apparent that these 
different types of infection have re­

B ureau  of D airy  I ndustry
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sponded to treatment at very nearly the 
same rate.

The treatments have been adminis­
tered without causing any appreciable 
physiological reaction or change in the 
udder, or any significant reduction in 
milk production either during treat­
ment or immediately thereafter. The 
study will be continued with the use of 
still other drugs and combinations to 
determine whether mastitis infections 
can be entirely eliminated from a herd 
and whether the herd once free of in­
fection can bC kept free.

I m p r o v e d  Q u a l it y  o f  D a ir y  
P r o d u c t s

The increased demand for dairy 
products that require whole milk for 
their manufacture, such as evaporated 
milk, cheese, and whole-milk powder, 
resulted in many milk producers shift­
ing from the delivery of cream to the 
delivery of whole milk. More care and 
better equipment are required to pro­
duce whole milk of acceptable quality, 
particularly in cooling the milk. Past 
research in sanitary milk production 
and proper handling to deliver good- 
quality milk enabled extension workers 
to assist large groups of farmers in 
their efforts to meet the requirements 
of a new market.

When the Government asked for a 
huge increase in the production of 
American Cheddar cheese, the output 
of low-grade cheese increased propor­
tionately because most factories have 
always made a large percentage of 
cheese below the No. 1 grade. The 
dairy industry was soon confronted 
with a troublesome surplus of low- 
grade cheese, since only the higher 
grades that will withstand long storage 
and shipment were bought by the Gov­
ernment. Low-grade cheese, even in 
normal times, is an economic liability 
because it does not develop the desir­
able flavor of good-quality aged cheese 
and must be processed or held at costly 
low refrigeration temperatures to pre­
vent complete loss.

The Bureau’s research had shown 
that almost any cheese factory could

improve the average quality of its out­
put simply by grading all the milk for 
quality, and that the further step of 
pasteurizing the milk would enable the 
cheesemakes to control the manufactur­
ing processes more exactly. To help 
stem the disastrous flood of low-grade 
production, the Bureau intensified its 
educational demonstrations among pro­
ducers. Specialists, some with mobile 
trailer laboratories, went from factory 
to factory working directly with cheese- 
makers. Factories that are using the 
Bureau’s methods in Minnesota, Wis­
consin, Illinois, Michigan, Ohio, In­
diana, Missouri, Oregon, Washington, 
and Tennessee are now making mostly 
No. 1 cheese. In the Minnesota fac­
tories, where a Bureau specialist worked 
continuously during the last year and 
where records are sufficiently complete 
for an estimate of the improvement, the 
production of U. S. No. 1 cheese in­
creased from approximately 35 percent 
to more than 80 percent.

B u t t e r - P r o c e s s in g  P l a n t s

Considerable butter is still made on 
farms for sale through local stores and 
other trade channels. Much of the 
farm-made butter is not satisfactory for 
direct consumption, but some of that 
made in seven Southeastern States is 
being salvaged for human food by 
processing it in factories qualified and 
licensed for the purpose. These fac­
tories must operate in accordance with 
regulatory laws enacted by Congress to 
insure a safe and wholesome food for 
human consumption.

Through the Secretary of Agricul­
ture, the Bureau of Dairy Industry is 
authorized to maintain sanitary inspec­
tion of the factories and to examine all 
materials used for the manufacture of 
process butter and to approve all 
marks, brands, and labels to prevent 
misrepresentation of the product. In 
addition to performing these regulatory 
activities, the Bureau assists the op­
erators in developing better methods of 
procuring the raw materials and in 
improving the product generally.

At present only 5 qualified factories
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are operating—2 in Alabama, 2 in 
Georgia, and 1 in Maryland. In addi­
tion to affording 60,000 farmers a 
market outlet for home-made butter, 
the operation of these factories adds 
approximately 4,500,000 pounds of

essential fat to the country’s yearly 
supply of food. The quality of process 
butter has been improved to such an 
extent in recent years that approxi­
mately 90 percent of the production is 
now “printed” and sold as table butter.

Legal Aspects
Milk Regulations—Validity *

(West Virginia Supreme Court of Ap­
peals; State V. Banner et al., 27 S.E.2d 
823; decided November 23, 1943.) The 
milk regulations of the public health council. 
of West Virginia, among other things, made 
it unlawful for any person not possessing a 
permit from the health officer to sell any 
milk and provided that only a person who 
complied with the requirements of the regu­
lations was entitled to receive and retain a 
permit. The defendants were charged with 
having sold a pint of milk from their store 
without having a permit from the health 
officer. A county criminal court sustained 
the defendants’ demurrer to the indictment 
and the State, after being refused a writ of 
error by the Circuit court of the county, 
appealed to the Supreme Court of Appeals 
of West Virginia.

One of the objections raised by the de­
fendants was that the State statute under? 
which the_ regulations were adopted was 
unconstitutional because it attempted to vest 
in the public health council an unwarranted 
power to legislate by prescribing public 
health regulations. By the statutes the coun­
cil ' was required to promulgate regulations 
and was authorized to establish and amend 
regulations under the public health laws. A 
violation of the regulations so promulgated, 
when the regulations were reasonable and 
not inconsistent with law, was a misde­
meanor. It was also provided in the statutes 
that the council “shall adopt regulations to 
provide clean and safe milk and fresh milk 
products.” The appellate court took the view 
that standards and limitations with respect to 
the regulations or “legislation” which the 
council was empowered to adopt were con­
tained in the statutes. Such standards were 
found by the court in those provisions which 
required regulations to be reasonable and 
consistent with law and which mentioned 
clean and safe milk. The defendants’ con­
tention that the statute was invalid because 
it improperly delegated legislative power was; 
rejected by the court.

With respect to the regulations the de­
fendants argued that the requirement of a 
permit was void because the legislative act 
did not expressly confer upon the public

# Pub. Health Repts., March 3, 1944.

health council power to require a permit. 
The court pointed out that a permit require­
ment was a very simple, effective, and mild 
method of control and that in the instant case 
no fee was charged and no difficulty or delay 
was involved. “When issued, a permit can 
be nothing more than a formal certification 
by the health officer that the milk proposed 
to be sold by a named vendor has been pro­
duced under conditions prescribed by the 
health council.” The court was of the opin­
ion that the regulation in that respect was 
valid.

The defendants also took the position that 
the regulation conferred upon the health offi­
cer arbitrary power to grant or refuse a 
permit because it did not state upon what 
conditions an applicant was entitled to a per­
mit and did not in terms require the granting 
of a permit to all who were duly qualified. 
However, the appellate court did not so con­
strue the regulation. It was expressly pro­
vided that only a person who complied with’ 
the requirements was entitled to a permit, 
and, according to the court, this clearly stipu­
lated that one who had not complied should 
not receive a permit and equally stated that, 
one who had complied should be so entitled. 
It was immaterial that the regulation did not 
prescribe any exact method of making appli­
cation. It did provide that the permit should 
be from the health officer, thus designating 
the person to whom application should be 
made.

The statutes provided that every general 
regulation adopted by the public health coun­
cil “shall state the day on which it takes 
effect” and the defendants urged the inva­
lidity of the regulations because they failed 
to show on their face the time when they 
should go into effect. The only provision in 
the regulations purporting to show their 
effective date was one which stated that 
“this regulation shall be in full force and 
effect immediately upon its adoption and its 
publication, as provided by law.” The State 
argued that, although no date in words and 
figures _ was mentioned, the allusion in the 
regulations to the date of adoption was a 
sufficient reference to the health council’s 
minutes, a public record, where the exact day 
could be found, and that this sufficiently com­
plied with the statutory requirement. “Pos­
sibly,” said the court, “this would be true if
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the da te  of ad o p tio n  a lone fixed  th e  tim e 
when th e  re g u la tio n s  should  becom e effec­
tive ; b u t th e  re g u la tio n s  do n o t so say. T h e  
provision  is th a t  th e  re g u la tio n s  shall be in 
effect, n o t sim ply  upon  th e ir  adop tion  b u t 
upon th e ir  adoption  and  pub lica tion  as p ro ­
vided by  law . T h e  c rucia l date , th e re fo re , is 
not th a t  of th e  adop tion  b u t th a t  of th e  com ­
pletion of th e  p u b lica tio n  of th e  reg u la tio n s  
and th e re  is no  a tte m p t th e re in  to  s ta te  w hen 
the p u b lica tion  shall be com plete . H ence, 
there is a  com plete  fa ilu re  to  com ply  w ith  
this s ta tu to ry  re q u ire m e n t.” A cco rd in g  to  
the co u rt th e  s ta tu to ry  p ro v isio n  w as c learly  
m andatory .

F u r th e r ,  the  ind ic tm en t w as h e ld  defec tive  
because it fa iled  to  a llege  th a t  th e  reg u la tio n s  
cam e in to  effect on o r  befo re  th e  da te  o f th e ir  
a lleged  v io la tio n  by th e  defendan ts . W h ile  
th e  ind ic tm en t d id a llege  th e  ad o p tio n  o f th e  
reg u la tio n s  on N o v em b er 6, 1939, th e  only  
re fe ren ce  to  th e ir  pub lica tion  w as th a t  th ey  
w ere  du ly  pub lished  by d is tr ib u tio n  an d  c ir ­
cu la tio n  in th e  m an n er de te rm in ed  by  th e  
council. T h e  in d ic tm en t th u s  fa iled  to  show  
w hen  th e  re g u la tio n s  w e re  published.

T h e  ju d g m e n ts  o f th e  coun ty  c rim in a l and  
c irc u it co u rts  in fa v o r of th e  defendan ts w ere  
affirm ed.

Μ. E. PARKER AS SANITATION CONSULTANT

After more than twenty years as a 
dairy technologist and production ex­
ecutive, Μ. E. Parker severed his 
connection with Beatrice Creamery Co. 
as of March 1 to investigate the possi­
bilities of a food industries service 
organization in sanitary practices and 
quality control.

As a background for such an enter­
prise he has the experience of two 
years as a Research Associate in Dairy 
Technology with Dr. S. C. Prescott 
following his course in Industrial 
Biology at Massachusetts Institute of 
Technology; two years as Laboratory 
Director for Walker-Gordon Labora­
tory Co. at Plainsboro, N. J . ; two 
years as Laboratory Director for Phila­
delphia Dairy Products Co., Phila­
delphia, P a .; eight years as Dairy 
Technologist for Sealtest, Inc., sub­
sidiary of National Dairy Products 
Corp. at Baltimore, Mel., and Danville, 
111.; and eight years as Chief of Quality 
Control Laboratory and Manager of 
Production for Beatrice Creamery Co., 
Chicago, 111.

During these years Mr. Parker has 
specialized on and emphasized the im­
portance of sanitary practices and im­
provements in housekeeping, equip­
ment sanitation and quality control 
practices.

He is a member of the Committee on 
Sanitary Procedure of the I n t e r n a ­
tio n a l  A ss o c ia t io n  o f  M i l k  S a n i ­
ta ria n s  and for twelve years has been 
a member of the Research Committee

of the American Butter Institute; five 
years as Chairman.

His present activities include mem­
bership on the Advisory Board of the 
Military Planning Division of the 
Office of the Quartermaster General, 
War Department, Washington, D. C .; 
Fellow and Life Member of the Ameri­
can Public Health Association; Char­
ter Member and Member of Council 
of Institute of Food Technologists since 
its formation and Past Chairman of 
Chicago Section of the Institute.
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New Books and Other Publications'
The Chemical Formulary, edited by 

H. Bennett. Published by The 
Chemical Publishing Company, Inc., 
Brooklyn, N. Y. 1943. Vol. VI. 
636 pages. $6.00.
This useful compilation of practical 

formulae for a wide variety of indus­
trial and household needs is enhanced 
over previous issues by the inclusion 
of a new chapter on substitutes for 
scarce materials. An enlarged direc­
tory of sources of chemicals and sup­
plies has been added to aid in locating 
new as well as old materials and prod­
ucts. Also, some special elementary 
formulae of direct and indirect military 
interest have been included.

Emulsion Technology, Theoretical 
and Applied, compiled and edited 
by H. Bennett. Published by The 
Chemical Publishing Company, Inc., 
Brooklyn, N. Y. 1943. 290 pages. 
$5.00. ,Ύ .
This book is an addition to and a 

revision of the earlier published, sym­
posium on emulsions compiled the 
leather trades chemists. There is new 
material on colloid mills and homo- 

_ genizers,. water emulsion paints and 
coatings, and observations on some 
food emulsions. An extensive list of 
244 references to the emulsion patent 
literature and a chapter on the design 
of various types of machines give it 
practical value to the industrialist.

Drying and Dehydration of Foods,
by H. W. von Loesecke. Published 
by Reinhold Publishing Corporation, 
330 West Forty-second Street, New 
York, N , Y. 1943. 64 illustrations 
and figures. 302 pages. $4.25.
The author presents a condensed, 

well illustrated view of the procedure 
and practices in general use by the food 
drying industry. It is not an operat­
ing manual, nor is it so intended, and

the discussion is necessarily sketchy. 
Following chapters on types of de­
hydrators, fruits, vegetables, eggs and 
dairy products, and meats, it carries a 
chapter each on plant sanitation, costs 
of dehydration, the nutritive value of 
dried foods, then packaging and stor­
age, analysis and reconstitution, a short 
glossary, and a list of six and one-half 
pages of patents pertaining to the de­
hydration of foods.

Home Food Preservation: Salting, 
Canning, Drying, Freezing, by
F. W. Fabian. Published by The 
Avi Publishing Co., Inc., New York 
3, N. Y. 1943. 20 figures. 138 
pages. $1.50.
This book is packed full of good 

practical instructions for the preser­
vation of a wide variety of meats, 
fruits, and vegetables. It is written 
for the intelligent person who wants 
to preserve foods under household con­
ditions. It is non-technical but withal 
gives reasons, interestingly and clearly 
expressed, for selecting the proper 
varieties of food, their preparation, 
their treatment during the processing, 
their storage, and their treatment for 
consumption.

An Introduction to Foods and Nu­
trition, by Henry C. Sherman and 
Caroline Sherman Langford. Pub­
lished by The Macmillan Company, 
New York, N. Y. 1943. 14 figures. 
292 pages. $2.00.
Like the other books by these 

authors, the instant one is a clear, 
authoritative, and readable exposition 
of the subject of foods and nutrition. 
It differs from the authors’ Essentials 
of Nutrition in that the student is 
introduced “at once to foods and nutri­
tion: ‘Foods for the nutrition course; 
nutrition for the foods course’ ”. The 
subject matter is presented so con­
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densed that there is very little oppor­
tunity for the teacher to be selective 
in the material that is to be used. 
This has an advantage for certain types 
of courses, particularly those concerned 
with the immediate nutritive needs in 
terms of the accepted “yardstick” based 
on the Recommended Dietary Allow­
ances published by the National Re­
search Council. Special emphasis is 
given to the required quantities of the

ten nutritionally essential factors which 
cannot safely be left to dietetic chance. 
Brief exercises and recommended read­
ings accompany almost every chapter; 
and comprehensive tables of food values 
and a glossary of nutritional terms 
enchance its value. “Thus this volume 
seeks to serve anyone interested in 
foods and nutrition, whether or not 
with a background of previous study 
of science”.

ANNUAL MEETING, NOVEMBER 2 and 4, 1944 

LaSalle Hotel Chicago, III.



176

JOURNAL OF MILK TECHNOLOGY
Official Publication of the

International Association of Milk Sanitarians
(Association Organized 1911)

E ditors
W. B. P almer, M anaging E ditor  

Orange, N. J.
J. H. Shrader, E ditor  

Wollaston, Mass.

C. A. A bele 
Chicago, 111.

M. A. H einzman 
Ventura, Cal.

P. F. K rueger 
Chicago, 111.

G. W. P utnam 
Chicago, 111.

Associate E ditors
P. B. Brooks , 
Albany, N. Y. 
C. K. J ohns 

Ottawa, Canada 
Η. N. P arker 

Jacksonville, Fla.

F. W. F abian 
East Lansing, Mich. 
Sarah V. D ugan 

Louisville, Ky.
J . A. K eenan
Chicago, 111.

Μ. E. P arker
Chicago, 111.

J. G. H ardenbergh 
Chicago, 111. 

E rnest K elly 
Washington, D. C.

F. M. Scales H . R. T hornton
New York, N. Y. Edmonton, Alberta, Can.

The J ournal  of M il k  T echnology  is issued 
bimonthly beginning w ith the January  number. 
Each volume comprises _ six numbers. I t  is pub­
lished by the International Association of Milk 
Sanitarians, and is printed by The W illiam Boyd 
Prin ting  Co., Inc., Albany, N. Y., U. S. A.

Subscriptions: The subscription rate is $2.00 per 
volume. Single copy, 50 cents.

Advertising: All correspondence concerning ad­
vertising, reprints, subscriptions, and all other busi­
ness m atters should be addressed to the M anaging 
Editor, W . B. P alm er , 29 N orth  D ay S t r ee t , 
O range, N. J.

Manuscript's: All correspondence regarding manu­
scripts, editorials, news items, announcements, and

other reading m aterial should be addressed to the 
Editor, J. H . S hrader, 23 E ast E l m  A vb., 
W ollaston , M ass.

Membership and Dues: Active membership in
the Association is $3.00 per year, and Associate 
membership is $2.00 per year, including respectively 
all issues of the J ou rnal  op  M xlk T echno lo gy . 
All correspondence concerning membership .in the 
I n t e r n a t io n a l  A ssociation  o p  M il k  S a n ita r ia n s , 
including applications fo r membership, remittances 
fo r dues, failure to  receive copies ox the J ournal 
o f  M il k  T echno lo gy , and other such matters 
should be addressed to the Secretary of the Asso­
ciation, C. S id n ey  L e e t e , S tate  D e pa r t m e n t  of 
H e a l t h , A lbany , N. Y.

I nternational Association of Milk Sanitarians

President, C. A. Abele__________ ___________________________..Chicago, 111.
First Vice-President, R. R. Palmer..._______ _______________ -Detroit, Mich.
Second Vice-President, R. G. Ross_____________________ _____ Tulsa, Okla.
Third Vice-President. W. D. Tiedeman...__ „_____________ ___ Albany, N. Y.
Secretary-Treasurer, C. S’. Leete-------------State Office Building, Albany, N. Y.



177

Affiliates of

INTERNATIONAL ASSOCIATION OF MILK SANITARIANS
\

A ssociated I l l in o is  M il k  S a n ita ria n s
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I owa A ssociation  of  M il k  S a n ita rians

President, E. R. A rm il...........................Davenport, la .
Vice-President, E. G. Blassick...........Fort Dodge, la .
SecretaryrTreasurer, Jam es R. Jennings, State De­

partm ent of H ealth, Des Moines, la .

M ic h ig a n  A ssociation  of D airy and M il k  
I nspectors

President, C. S. B ry an ................E ast Lansing, Mich.
1st Vice-President, H . S. A dam s........... F lint, Mich.
2nd Vice-President, Charles Gotta. .Lansing, Mich. 
Secretary-Treasurer, Harold J . Barnum, Health 

Departm ent, Ann Arbor, Mich.

N e w  Y ork  A ssociation  of  M il k  S a n ita r ia n s  
President, Iv e r M ikkelsen. . . .  P leasantville, N. Y. 
Vice-President, Samuel Abraham, New Y ork City,

N . Y.
Secretary-Treasurer, W . D. Tiedeman, New York 

State D epartm ent of H ealth, Albany, N; Y.

W isc o n sin  M il k  S a n ita r ia n s  A ssociation

President, K. G. W eckel............................. M adison 6
Vice-President, H . D usterhoft.................. W  aukesha
Secretary-Treasurer, ‘ A. T . B ru h n ..............M adison
Executive Board at Large: C. O. W idder, She­

boygan; V. P . M elhuish, Oconomowoc. 
Auditors: E . C. Kleffen, M ilwaukee; L. W.

Brown, Madison.

Associations Which Have Designated the 

JOURNAL OF MILK TECHNOLOGY 

As Their Official Organ

Ca l ifo r n ia  A ssociation  of  D airy  and M il k  
I nspectors

President, M ax A . H einzm an............V entura, Calif.
Vice-President, F red  H . L ucas. .Bakersfield, Calif. 
Secretary-Treasurer, A . E . Reynolds, S tate D epart­

ment of A griculture, Sacramento, Calif.

C hicago  D airy  T echno lo gy  S ociety

President,  L. H . W einer.................... -...Chicago, III.
Vice-President, J .  E . Rochwell..............Chicago, 111.
Secretary, P . H . Tracy, U niversity of Illinois, 

Urbana, 111.
Treasurer, Ross Spicker............; ............Chicago, 111.
Sergeant-at-Arms, B ert A ldrich ...........Chicago, 111.

Co n n e c t ic u t  A ssociation  o f  D airy  and 
M il k  I nspectors

President, L. S. D ibb le ...................H artfo rd , Conn.
Vice-President, Professor E . O. Anderson, Storrs, 

Conn.
Secretary-Treasurer, H . C. Goslee, S tate Office 

Building, H artfo rd , Conn.

I n d ia n a po l is  D a iry  T echn o lo g y  C lub  
President, Dewey E lm o re .. . . . . .Indianapolis, Ind .
Vice-President, C. H . D e n n y .. .  .Indianapolis, Ind .
Treasurer, Η . E . S tone...............Indianapolis, Ind .
Secretary, B . E . H o rra ll.................... Lafayette, Ind.
Assistant Secretary, W . K . Moseley, Mosely Lab­

oratory, 315 N . DeQuincy S t., Indianapolis, 
Ind .

K ansas A ssociation  of  M i l k  S a n ita r ia n s
President, Lewis B levins......... ................. P ra tt ,  Kan.
Vice-President, D r. E . F . K ubin. .M cPherson, Kan. 
Secretary-Treasurer, W . J .  Caulfield, M anhattan, 

Kao.

Massachusetts M il k  I nspectors* A ssociation

President, J .  F red  Sheehan............................. E verett
Vice-President,  Thomas J .  T ra v e rs . . . .  . '.W orcester 
Secretary-Treasurer, Robert E . B em is .. .Cambridge
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Metropolitan D airy T echnology Society 
President, F . L. Seymour-Jones. .New York, N . Y. 
Vice-President, H arry  S c h a re r .. .New York, N. Y. 
Secretary-Treasurer, Η . E. Roberts, New Brunswick, 

N. J.
Sergeant-at-Arms, S. H. H arrison, New York, N. Y.

M issouri A ssociation of M il k  Sanitarians
President, E . R . G arrison...................... Columbia, Mo.
Vice-President, C. W . D rum gold. . . .  St. Louis, Mo.
Secretary-Treasurer, Glenn Μ. Young, State Board 

of H ealth, Jefferson City, Mo.

P a c if ic  N orth w est  A ssociation  of  D airy  and 
M il k  I nspectors

President, A. W . M etzger.........................Salem, Ore.
Vice-President, E . W . Soper......... Arlington, Wash.
2nd Vice-President, R. D. Bovey........... Boise, Idaho
Secretary-Treasurer, F rank W . Kehrli, Portland, 

Ore.

P hiladelphia  D airy T echnology Society
President, J . J . S a m p e y . . . . . ......... Philadelphia, Pa.
Vice-President, Jay  D. G ira rd .. .  .Philadelphia, Pa. 
Secretary-Treasurer, W . S. Holmes, Philadelphia 

Dairy^ Council, 158 N orth 20th S t., Phila­
delphia, Pa.

Assistant Secretary-Treasurer, M iss H elen A. 
W a lk e r ............................................Philadelphia, Pa.

T exas A ssociation  of  M il k  S a n ita r ia n s

President, Taylor H icks..............San Antonio, Texas
1st Vice-President, F . C. A rm strong, F o rt W orth,

Texas.
2nd Vice-President, R . N . Hancock, McAllen,

Texas.
Secretary-Treasurer, G. G. H unter, Lubbock, Texas.

W est  V ir g in ia  A ssociation  o f  M il k  S a n ita r ia n s  

Chairman, F . D. Fields, Berkeley County H ealth 
Dept.

Secretary-Treasurer, J .  B. Baker, D epartm ent of 
Health, Charleston, W . Va.

Association News
Iowa Association of Milk Sanitarians

The Iowa Association of Milk 
Sanitarians held its annual meeting at 
Iowa State College, Ames, Iowa, Feb­
ruary 17-18.

Attendance and interest were un­
usually good.

Several joint sessions were held with 
the dairy industry meeting at the Col­
lege for the Dairy Short Course.

The program covered such subjects 
as production problems, mastitis, equip­
ment, plant operations, milk shortages, 
laboratory, help problems, and the pro­
gram of small-town milk control units.

At the business session, the member­
ship voted to continue holding one-day 
sectional meetings to discuss local ad­
ministrative problems.

A legislative committee was ap­
pointed to study and recommend to the 
state legislature the passage of needed 
legislation.

Officers elected for 1944 were: E. R. 
Armil, Davenport, President; E. G. 
Blassick, Fort Dodge, Vice-President; 
J. R. Jennings, Des Moines, Secretary- 
Treasurer.

J .  R. J e n n in g s ,
Secretary-Treasurer.

Michigan Association of Dairy and 
Milk Inspectors

During the month of March, Milk 
Sanitarians in Michigan had the un­
usual opportunity to attend one of two 
full week in-service training courses in 
milk sanitation offered by the Univer­
sity School of Public Health and 
Michigan State College, Division of 
Agriculture and Veterinary Science. 
The former was held during the week 
of March 6th, and the latter during the 
week of March 13th. Both were 
limited to 60 and 50 students respec­
tively. Both courses were highly 
successful.

H. S. Adams, First Vice-President, 
entered the service of the United States 
Public Health Service as a Reserve 
Officer with the rank of Captain. Cap­
tain Adams is now located with the 
Minnesota State Health Department 
in Minneapolis as Food Sanitarian. 
Adams is the third ranking officer of 
the Michigan Association to be sworn 
into the Service in as many years.

H arold J .  B arn um ,
Secretary-Treasurer.
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New York State Association of Milk 
Sanitarians

Mr. Paul Brooks, Milk Sanitarian 
for the Middletown District of the 
New York State Department of Health, 
recently enlisted in the army. He has 
been assigned to the Veterinary Corps.

Mr. Paul Fenton has entered the 
employ of the New York State Depart­
ment of Health as Milk Inspector. He 
has been assigned to out of state in­
spection, with headquarters at Ver- 
gennes, Vermont. Mr. Fenton for­
merly was in the employ of the Middle- 
town Milk and Cream Company as a 
Quality Control man.

The Executive Committee of the 
New York State Association of Milk 
Sanitarians had a recent meeting in 
Albany and determined that an annual 
meeting of the Association is to be held 
this year. The meeting is scheduled to 
be held at the Hotel Syracuse, in Syra­
cuse, New York, on September 20, 21 
and 22, 1944.

W . D . TlEDEM AN,
Secretary-T reasurer.

Philadelphia Dairy Technology Society
The Philadelphia Dairy Technology 

Society meeting, held March 14, 1944, 
was attended by 64 members.

Because of difficulty to get speakers 
from distant points, due to travel con­
ditions, etc., the Philadelphia group

has depended upon its membership for 
program material this season.

This past meeting featured a ques­
tion and answer program in which 
practically every member took part. 
The members were asked to submit 
unsigned questions to the Program 
Committee at least a week in advance 
of the announced meeting date. More 
than seventy questions were received. 
The questions were then classified and 
turned over to various members of the 
Board of Experts consisting of Messrs. 
Kelly, Fusselbaugh, Baldwin, Matt, 
Austin, l^ioyer, Welsh, Hittle and 
Roberts, for study and preparation of 
answers. The “experts” really “went 
to town” on their various assignments 
and the meeting developed into one of 
those sessions where everyone was in­
terested, everyone learned something, 
and no one wanted to go home.

So successful was this meeting that 
there was no question but that we con­
tinue this type of meeting until all 
questions are answered.

W. S. H o lm es ,
Secretary-Treasurer.

Mr. Alexander R. Tolland (former 
President of this Association) is now 
and has been for some time in the Long 
Island Hospital, Long Island, Boston 
Harbor, Boston, Mass. He is confined 
to his bed most of the time. “Al” 
would like to hear from his old friends.

ANNUAL MEETING, NOVEMBER 2 and 4, 1944 

LaSalle Hotel Chicago, III.
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New Members

ACTIVE

Hobbs, Lewis Franklin, Sanitary Inspector, 
Bureau of Food and Drugs, State Health 
Department, Salisbury, Md.

Meyer, Dr. E. F., Grand Rapids Health De­
partment, City Hall, Grand Rapids, Mich. 

Nelson, Dr. F. E., Dairy Bacteriologist, 
Iowa State College, Ames, Iowa.

Smach, Dr. Henry H., Bacteriologist, Sub­
urban Laboratories-Inc., 2137 S. Lombard 
Ave., Cicero SO, 111.

Turney, Grey J'., Sanitarian, Lansing, De­
partment of Health, City Hall, Lansing, 
Mich.

ASSOCIATE

Althaus, J. J., Vice-President, Hill Top Milk 
Co., Hannibal, Mo.

Anderson, C. W., Lab. Director, Rockford 
Health Dept., 2223 Grand Ave., Rockford, 
HI.

Anderson, Kenneth, White House Milk Co., 
West Bend, Wis.

Bacon, Dr. Leslie R., Supervisor, Research 
Division, Wyandotte Chemical Corp., 

Wyandotte; Mich.
Barber, Warren H., Manager, Foremost 

Dairies, Inc., 2906 10th Ave., N., Birming­
ham, Ala.

Barnes, Harry L., The DeLaval Separator 
Co., 114 James St., Westwood, N. J.

Bates, John H., Asst. Plant 'Supt., Bredehoft 
Div. Beatrice Creamery, 308 West English 
13t., Danville, 111.

Batschelet, Roy, City Health Department, 
Des Moines, Iowa.

Beardsley, Wm. B., Proprietor, Stephenson 
Point Farms, North Hero, Vt.

Bisgeier, Dr. Benjamin, 18 S. Perry St., 
Pontiac 15, Mich. (City Health Dept.).

Boecher, Harold J. W., Sanitarian, Ross 
County Board of Health, 121 W. Main St., 
Chillicothe, Ohio.

Bradshaw, P. L., Sanitation Supervisor, Clay 
County Health Dept., West Point, Miss.

Buechel, John N., Roberts Dairy, 220 S. 20th 
St., Lincoln, Nebr.

Bullock, W. K., Milk Technician, Federal 
Milk Market Adm., 424 South St., Geneva, 111.

Burkett, J. H., City Health Department, 
Sioux City, Iowa.

Butler, R. A., Imlay City, Mich.
Capouch, Frank J., Director, Field Service, 

Bowman Dairy Co., '300 North East Ave., 
Oak Park, 111.

Carver, Dr. R. J., Director of Production, 
Borden’s, 71 W. Tulane Rd., Columbus, 
Ohio.

Cass, Early R., Mgr., Beatrice Creamery 
Co., Box 1438, Tulsa, Okla.

Christensen, Carl J., President, Peerless 
Dairy Co., 4057 W. Kamerling Ave., Chi­
cago 51, 111.

Christiansen, John, DeLaval Separator Co., 
2224 Chevrolet Ave., Flint, Mich.

Claussen, Albert E., Supervising Dairy In­
spector, Chicago Board of Health, 11000 
South Avenue N., Chicago, 111.

Coleman, Ensign Ed., U.S.S. Shamrock Bay, 
CVE 84, c/o Fleet Post Office, San Fran­
cisco, Cal.

Colvert, R. G., Co-Owner, Colvert Ice 
Cream Co., Ardmore, Okla.

Colvin, L. G., District Supt., Borden’s, 42 
Wickham Ave., Goshen, N. Y.

Colwell, Roscoe S., 994 Biddle Ave., Wyan­
dotte, Mich.

Cunningham, Ben, City Milk Inspector, 
Peoria Health Dept., 609 Peoria Ave., 
Peoria, 111.

Davidson, Ralph M., U. S. Food and Drug 
Inspector, 531 U. S. Custom Bldg., Den­
ver 2, Colo.

Davis, C. C., Laboratory Director and Sani­
tarian, Medical Milk Commission, 1229 
Broadway, New Orleans 18, La.

Davis, Herbert, Pet Milk Co., Hastings, 
Mich.

Davis, L. T., White House Milk Co., 
Manitowoc, Wis.

Davis, Lester T., 173 E. Water St., West 
Bend, Wis.

Decker, D. E., Borden’s Farm Products Div., 
Millerton, N. Y.

de Val, Eric, Sanitarian, Weld County 
Health Department, Court House, Greeley, 
Colorado.

Dinsmore, D. R., Plant Supt., Richmond 
Milk Producers Co-op. Assn., 1508 E. 
Hastings St., Vancouver, B. C.

Donnelly, Hugh F., Sanilac Co. Health 
Dept., Sandusky, Mich.

Dowd, William, Dairy Inspectbr, Chicago 
Board of Health, 3622 N. Lavergne Ave., 
Chicago, 111.

1
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Downey, H. J., 14583 Manning St., De­
troit 5, Mich.

Dunn, Ralph W., 1549 N. Cheyenne St., 
Tulsa 6, Oklahoma.

Dunsmore, Herbert J., Sanitary Engineer, 
Calhoun County Health Dept., Marshall, 
Mich.

Duppert, Wm., Jr., Milk Sanitarian, Peoria 
Health Dept., 306 N. Elwood St., Peoria, 
111.

Eames, Dr. Η. N., 45 Harpswell St., Bruns­
wick, Maine.

Edwards, Herbert S., 16175 Normandy St., 
Detroit 21, Mich.

Eisenberg, Alex, Pres., Sunnydale Farms, 
Inc., Flushing and Metropolitan Ave., 
Brooklyn, N. Y.

Eisenhart, E. J., Plant Mgr. and Fieldman, 
Burlington Co-operative Pure Milk Assn., 
501 Kendall St., Burlington, Wis.

Falconer, Dave B., Detroit Creamery Co., 
3333 Grand River Ave., Detroit, Mich.
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Heinemann, Burdet, Chief Chemist, Pro­
ducers Creamery Co., 555 W. Phelps St., 
Springfield, Mo.
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Piess, Dr. L. R., 19149 Bretton St., Detroit 
23, Mich.

Poppensiek, George F., Borden’s Farm 
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Scarlett, John, Allegan County Health De­
partment, Allegan, Mich.
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Correspondence
Columbus, Ohio, March 18, 1996.

The Editor, I
International Journal of Dairy Technology,
Chicago, Illinois.
Dear Sir: · -

I am taking the liberty of sending you, under separate cover, a number of letters 
which I acquired incidentally to the purchase of a bundle of enclosures and stamps (I am 
a stamp collector and dealer) of the Farley period of the Franklin Roosevelt era. Ordi­
narily I turn over the contents, if any, of enclosures to the waste paper collector; but 
these letters cast such an interesting historical sidelight upon the problems of public 
health administrators in the early part of the century—a fact which writers of public 
health history have rarely, if ever, presented to our view—that they may be of interest 
to your readers.

Should you care to publish these letters, in whole or in part, you are at liberty to 
do so. In that case, it might be advisable to explain that they constitute one-half of the 
correspondence between an ex-dairyman (who was no doubt an “economic individualist” 
of whom historians speak) and a younger relative. Unfortunately, from an interested 
reader’s point of view, the full effect of these letters upon the recipient, and upon the 
quality of the services of the dairy inspectors with whom he came in contact, can not 
now be determined or evaluated.

At any rate, I send these letters to you, for such use as you may see fit to make o f . 
them, as my small and humble contribution to the history of a most worthy profession.

Should you ever be in the market for old or rare stamps, I shall be pleased to 
serve you.

Respectfully yours,
M o r g a n  R. B e c k w i t h .

FIRST LETTER
Sunny Acres, Oregon, June 14, 1937.

Dear Nephew:
Your Aunt Matilda and I were very much interested in the account of the settlement of 

your father’s estate, which Matilda received from your sister, Jane. But I was particularly 
pleased to learn that you inherited the old-home place, and that you have decided to re-con­
dition, re-stock, and operate the farm and dairy.

You could have made no better choice of a herdsman and dairy operator than George 
Taylor, whom I recall as a young man, and whose knowledge of cattle was, even then, broad 
and sound.

My main object in writing you, however, is to warn you against the delusion that a set 
of nicely proportioned and painted structures, and the latest wrinkles in milking and dairy 
equipment (which I am sure you will install) are the sole requirements for a dairy farm, 
and that the possession of them automatically entitles yoii to sell milk in any market, no 
matter how restricted. You will recall that after your father and mother moved to the city, 
I milked the herd and marketed the milk for several years, until I became disgusted and 
moved out here to ride herd on an orchard of fruit trees. During my years as a milk 
producer I learned—the hard way—a number of things, a knowledge of which might help 
you over some rough spots. So, whether you like it or not, I have decided to enroll you in 
my free personal correspondence course on “How to Outwit Dairy Inspectors,” of which this 
is the first lesson.

In order to gain the maximum benefit from this and the letters which I shall write you 
from time to time, you must understand that I do not impugn your morals nor question your 
good intentions. I know your breed pretty well as the result of nearly forty years of wedded 
life.with your father’s sister—your Aunt Matilda; and I appreciate the fact that it is your 
intent to produce milk of good quality—fit to place on your family table, and to serve to your 
guests. But do not kid yourself, son! That does not necessarily imply that your physical 
equipment, or your methods, or the ultimate quality of your milk, or even your personal 
attitude, will at all times completely satisfy the dairy inspector or inspectors, and their 
supervisors and superiors, who will inevitably visit your place from time to time. And, 
unless you satisfy the inspectors you will not get the top price for your milk, and be a 
successful milk producer; that is, one to serve as a example to posterity.
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In further explanation of my meaning, it is safe to state that you will occasionally, even 
with new equipment, experience minor breakdowns in routine, resulting from worn parts in 
machinery or equipment, unforeseen exhaustion of supplies, unexpected turn-over in labor 
causing the employment of untrained help, and by emergency demands for your entire 
operational personnel in other farm activities; so that your dairy operations will necessarily 
temporarily vary from the routine. The visit of an inspector at such a time can play havoc 
with a favorable reputation, and with your temper—or control of it.

Consequently, one of your first steps as a milk producer should be to become acquainted 
with the producers on all sides of your place, who consign milk to the market to which you 
consign yours. I suspect you will find that they maintain an informal, but nevertheless 
effective, information system whereby information concerning the imminent presence of the 
dairy inspector is passed along, so that the necessary precautions can be taken. If your 
neighbors are not so organized, you should take measures to start a reporting system.

It can hardly be expected that such a reporting system will work perfectly, for there 
will always be surprise visits, and victims of the. first stop of the inspector. But, the direc­
tion from which he came will no doubt be known—or can be learned—and producers along 
the route he naturally must follow can then be warned by telephone that he is coming that 
way. Inspectors are often inclined to follow a pattern. They start down a road, and inspect 
each dairy farm as they reach it ; or they clean up a section or township, or all the producers 
of a receiving station before they move on to the next area. As soon as an inspector’s habits 
and procedure become known, it is a simple matter to anticipate his next move, and the 
producers in whole areas can be warned, sometimes days in advance, of his visits. His 
presence at the receiving station, or at the truck loading platform, is often a tip-off on 
imminent inspections in that area, and the drivers of collecting trucks can spread the alarm.

I have noticed that, for reasons which are not always clear, dairy inspectors sometimes 
suddenly change their emphasis from one phase of inspection to another. For some months, 
on a number of visits, the inspector may be very particular about the condition of the barn 
floor, for example; and the only way to send him away happy is to have it immaculately 
clean, or heavily limed, as the case may be. On the very next visit he may hardly notice a 
badly soiled floor, but be ultra critical about the structural condition of the milking utensils, 
even urging that the producer throw away a bucket with a hair-crack in the solder of the 
seam. It is in such shifts of interest and emphasis that an information system can be most 
helpful to producers, because it will enable them to prepare for the inspector’s visit.

You will no doubt read the foregoing with the mental reservation that no dairy inspector 
can be so dumb as to signal his plays—so to speak—so obviously. Let me assure you that 
I do not imply that such obvious actions are the counterpart of a low order of mentality. 
They are, rather, the result of inflexible instructions from arm-chair superiors, or of a desire 
to cover the maximum territory with the minimum of driving and elapsed time, or of inex­
perience and a failure to evaluate the innate capacity of farmers to observe character, and 
to adjust themselves accordingly. As you gain more experience with them, you will observe 
that a large proportion of dairy inspectors are city-bred. This may explain many of their 
curious actions. On the other hand, some inspectors are good! I mean, efficient. It is 
difficult to anticipate their emphasis, and dangerous to depend upon warning of their presence. 
If such a one is your lot, these letters will probably prove to be a waste of my time—and 
yours. But they are so rare that the chances are -all in your favor. You see, really good 
inspectors do not remain inspectors for long periods—for reasons which are not hard to find.

I trust I have not bored you, nor offended your sense of propriety. Remember that you 
are engaged in a business undertaking in which you can not afford to take risks with your 
reputation. If you were speeding along a highway at a rate in excess of the legal limit, and 
saw a highway patrolman waiting for you to enter a speed trap, you would not hesitate, for 
an instant, to lift your foot from the accelerator—and even to use your breaks—-to slow down 
to legitimate speed, in order to keep̂  out of trouble. So, don’t be a prude, and spurn my 
advice.

It is the hope of your Aunt and me that you are finding the renovation of the old home 
a pleasant undertaking, and that you and your family are enjoying good health. I shall 
write you again in a short while.

Affectionately yours,
U n c l e  B ob .
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“ Doctor Jones” Says—*
O om ebod y  I was talking to a while 
^  back—I said I was thinking of sug­
gesting a course on safe food-handling 
for ladies’ aid societies and ladies’ 
auxiliaries and so on: to get rid of 
these outbreaks of food poisoning and 
what not from church suppers and such 
affairs. “My gosh! Don’t do that,” 
this fellow says, “or you’ll stir up a 
hornet’s nest.” These women, he said, 
were not only experienced house­
keepers but they were volunteers, giv­
ing their time for nothing. They’d 
take it as a criticism and, anyway, they 
wouldn’t stand for being told how to do 
things. So I decided I’d better think 
it over a little more. But, stirring up 
a hornet’s nest: at least you get things 
moving.

Here just lately I read about a situ­
ation : a women’s group served a lunch 
for some affair or other. They served 
sandwiches: minced ham or something 
like that. A lot of the people that ate 
’em—within a few hours they came 
down with the molly-grables and a 
little later a few of ’em developed scar­
let fever. It turned out, on investiga­
tion, that one of the women that fixed 
the meat for the sandwiches—she was 
just starting to come down with scarlet 
fever. After the meat was ground up 
they let it stand overnight at room tem­
perature. A toxin formed from the 
germs and that was what caused the

bowel trouble. The ones that came 
down with scarlet fever, they’d gotten 
the germs themselves. And, of course, 
it was embarrassing for all of ’em.

I saw some figures here awhile ago: 
showed there were something like nine 
outbreaks of gastroenteritis in upstate 
New York in one year, all from church 
and lodge suppers and that sort of 
thing. And it’s always a slip in the 
food-handling technique that’s respon­
sible for ’em. Oftener’n not somebody 
with boils or furuncles on their hands, 
they handle chicken and so on after it’s 
cooked and then they leave it over 
night at room temperature. And these 
staphylococcus bugs: that’s just the 
ideal condition for ’em to grow and 
develop their toxin.

Of course, all this business about 
the effect of bacteria on food—forma­
tion of toxins and so on, it’s familiar to 
the doctors but the women—it’s com­
paratively new stuff to them. But even 
volunteers, if. they’re . going to serve 
food to the public—well, women are 
sort of unpredictable but I imagine, if 
it was approached right, they’d want 
to know about it. Sometimes it’s pos­
sible to get rid of hornets’ nests with­
out stirring ’em up.

P a u l  B. B r o o k s , M.D.

* H e a l th  News, New York State Department of 
Health, Albany, Nov. 22, 1943.


