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When you see the Blue Stripe and the 
embossed brand on a len gth of r aw milk 
hose you know it's genuine TRANS
FLOW M-34R-the glass-clear, flexible 
tubing that provides a combination of 
absolute safety, long service life , easy 
handling and low cost found in no other 
milk hose. 

Available in bore sizes from 3/s" to 4", 
TRANSFLOW M-34R is the product of 
a unique cooperation between research 

NPJJJI TRANSFLOW 

VACUUM HOSE 

Longer lasting, more attractive, easier 

to clean and keep clean. The ideal 

milking mach ine companion for TRANS

FLOW M-3 4R. Ask your dealer. 

scientists and practical , working dairy
men at the TRANSFLOW Test Farm. 
It is manufactured with specially
developed equipment under extremely 
precise Quality Control procedures. 

All ingredients used in TRANSFLOW 
M-34R Tubing meet FDA (Food and 
Dru g Administration ) requirements. 
The hose meets or exceeds all criteria 
for raw milk service, including those in 
the 3-A Plas tics Standard . 

In truth, TRANSFLOW's quality is 
unsurpassed . 

So ... be sure it's genuine. ALWAYS 

Look for TRANSFLOW'S 

I 

"BLUE STRIPE OF QUALITY" 

Bulletin RM-60 gives complete information on 

TRANSFLOW M-34R Raw Milk Hose . For your 

free copy, write Chamberlain Engineering Corp ., 

Akron, Ohio 44309. 
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MILK FILTERS 

Stop More 
Sediment 

KENDALL's laboratory

created fabric traps the fine 

sediment that passes through 

coarser filters ... has the 

strength to handle even large 

volumes of milk. These non

gauze filters are consistently 

even, with no thick spots to 

clog, no weak spots to tear. 

And they save dairymen up 

to 25% in filter costs on disks, 

socks, rolls, squares, tubes, or 

strips. 

THE KENDALL COMPANY 
FIBER PRODUCTS DIVISION 

WALPOLE, MA SSACHU SE T TS 

Makers of KENDALL Calf Scours Tab· 
le ts, KENDALL Udder Cream , and 
KENDALL Animal First Aid Spray 

II 

Facts for the Sanitarian about 

THE MILI<ING MACHINE 
AND ITS RELATIONSHIP 

TO MILl< QUALITY 

VACUUM 
CONTROLLERS 
OR 
REGULATORS W • .T. " Bill " Pickavance 

Sales En gineer and 
Sanitation Coordinator 

Universal Milking Machine Division 

Va cuum Cont rollers or Regulators are precision 
inst ruments that control the milking vacuum or 
the vacuum to which the teat is• exposed. There 
is a mistaken notion by many that vacuum con
trollers or regulators can increase the capacity 
of the vacuum pump. Not true! 

The purpose of the Vacuum Controller is t o 
admit air, or to close off admittance of air to 
maintain the proper vacuum level recommended 
by the machine's manufacturer. It must b e given 
proper m aintenance and kept clean. Stick y or 
worn out vacuum controllers , or those which are 
improperly located, are as m uch a problem as 
inadequate vacuum pum ps. 

The greater the dista nce air m ust travel from 
the·controller to the p ump, t h e greater the friction 
the air encounters. C onsequently , it takes longer 
for the pump to remove air from t he system and 
crea te proper milking vacuum. When this happens, 
the milking mach ine is n ot efficient and is sub
jecting the dairy h erd to possible udder injury 
and ca n affect the quality of the milk . 

Universa l recognizes the wide variety 
of problems faced by the dairyman, 
sanitarian and manufacturer. Con· 
tinuous testing and product improve· 
ment are some of the ways we serve 
the total industry. Encouraging better 
understanding of mutual problems 
through information such as this is 
another. 

MILKING MACHINE DIVISION 
NATIONAL COOPERATIVES, INC. 

ALBERT LEA, MINNESOTA 
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A PHYSICIAN LOOKS AT THE PUBLIC HEALTH PROFESSION' 
Ons R. BoWEN2 

Bremen, In d iana 

I suspect that a physician's opinion of the profession 
of public health may differ from a layman's opinion 
in that he may be more critical but, I hope, more 
understanding. The physician usually is more inter
ested in matters of personal health rather than mat
ters which impose resh·ictions on people's activities 
in the guise of health protection to the public. Act
ually, the subject of my talk is so broad that it per
mits me to ramble a little and offer some praises 
sprinkled with some criticisms of your profession. 

vVhen it comes to criticisms, remember you have 
asked for them and I hope that you will take them 
as they are meant - in a friendly constructive man
ner. It is easy to resent such scrutiny and criticism 
- even to dismiss it as unnecessary. But criticism, 
if informed and objective, is good for all who work 
to serve the public and in any case we have to ex
pect it. In a society as ours, chang~ng so rapidly, 
every franchise and every right and every dividend 
is to be continually re-earned. 

It was my pleasure a couple of sessions ago to 
work closely with members of your organization in 
your behalf to help add some statme to your pro
fession through creation of some requirements and 
licensure provisions in the Legislature. It is grati
fying to note the progress you have made and I 
congratulate you for your efforts to maintain high 
standards. 

I want to stress in my remarks today the import
ance of public relations in your job - what people 
think of what you are doing - your public image. 
I want you to sit back and pretend you are sitting 
on the fence watching yourself go by. Nl y comments 
will be directed more to you who are representatives 
of public agencies; however, I trust that my view
points will be of interest to others also. 

Probably the phys ician's opinion of public health 
is not as important as that of the general public 
because there are relatively few of us. From the 
public standpoint, however, you are a part of the 
government being maintained by tax funds and any
thing supported by public funds deserves close 
scrutiny and close accounting down to the last 
penny. 

'Presented at th e 15th Ammal leeting of the Indiana Associ
at i ~ n of San itarians, Indianapolis, October 7, 1965. 
'Practicing physician and member of th e Indiana State Legis
lature. 

NEED FoR R EsPONSIBLE ACTION 

Sometimes I get the feeling that this is the age 
of the goof-off. So many of us are willing to settle 
for something less than the best - the age of the 
half done job. We seem to be stampeding away 
from responsibility. vVe find laundry men who 
won't iron shirts, waiters who won't serve, carpenters 
and electricians and plumbers who will come around 
someday - mayb e, executives and professional men 
whose minds are on the golf ··course, teachers who 
demand a single salary schedule so that achievement 
cannot be rewarded or poor work punished, students 
who take easy snap and cinch courses because the 
hard ones make them think and work, spiritual de
linquents of all kinds who triumphantly are enjoying 
their so-called leisure time in less than honorable 
ways. 

I am hoping that our people soon become sick of 
this goofing off and improve their sense of responsi
bility. vVe don't show much responsibility or stability 
when we have a two hour ltmch period, a three
day weekend, the all day coffee break, or when we 
buy a $500 jeweled pill box with a built-in musical 
alarm to remind us that it's time to take our h·an
quilizer. 

It is your job and my job to teach and influence 
those over whom we are given responsibility and 
supervision that work can be fun and tl1at tl1e only 
real reward that life offers is the tlu·ill of achieving 
something and that where achievement amounts to 
most is on tl1e job. People must realize, regardless 
of whose payroll they are on, tl1at they are still 
working for tl1emselves. If we as a total population 
in a nation of responsible people do not assume such 
responsibilities and stay hard at work, a sh·onger 
nation might emerge tl1at could put us to work. 

h •rPORTANCE OF A Goon h ·IAGE 

Many people resent your public health profession. 
To them your image is poor. I doubt that one could 
change the minds of these particulm· people, regard
less of attempts to h-y. They suffer from too little 
knowledge, too much excitability and too little judg
ment. At the other exh·eme there is a group which 
is ov~r-enthusiastic about public health. These 
folks suffer from too much knowledge and frenzy 
and from too little judgment poorly directed. 
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Somewh~re in between these two extremes is where 
the majority of us stand. . Yet some aJ:e just luke 
warm about the public health program and just 
tolerate it while others are enthusiastic over only 
certain phases of it and hostile towards others . I 
must confess to having been less willing many . years 
ago to accept the necessity of so many public health 
rules and regulations whereas I am today more 
knowledgeable about them. I think I am rather 
average in ability and understanding and I believe 
that your image in my eyes has improved through 
gaining more knovvledge of the needs and how you 
administer to them. Most p eople will react the same 
way if you can reach them with the truth. Let the 
people know tl1e tJ:uth and tl1ey will be reasonable. 

The success and effectiveness of any public health 
program depends on the public's confidence. This 
is so hard earned and so easily damaged. If one 
were to measure the length of time it takes to earn 
the public's confidence it would require a calendar; 
but if one were to measure the length of time it 
takes to desh·oy the public's confidence it would re
quire only the second hand of a stop watch. 

I have experienced tl1e same misunderstandings 
serving in the Legislature. I have given a great 
many talks to various groups concerning many phases 
of legislation. I believe without exception I could 
sense the chips on tl1e shoulders of almost every 
member of the audience before starting to talk. H ow
ever, after h·ying to explain the reasons, the needs, 
and the places for which the tax monies were to be 
used and perhaps after explaining that I did not 
agree witl1 all that was done but tl1is represented the 
best that could be accomplished under the political 
situation at the time, the cl1ips seemed to fall harm
lessly to the floor. I still have had many who dis
agreed but not so violently after proper information 
was given. 

The only way to improve tl1e public image of pub
lic health programs is to bring information to tl1e 
people as to needs and. as to how you are attempting 
to solve tl1em so tl1at tl1ey will get tl1eir money's 
wortl1. The in1age of an entire program can be 
ruined by improper dissemination of information or 
from a single ill-considered act by any one of tl1e 
employees of any one of tl1e county departments or 
the State D epartment of H ealtl1. 

I want to call your attention to an occurance after 
the horrible tornados last April. In an honest at
tempt to prevent mass illness from mass feeding, 
many county departments of healtl1 restricted use 
of foods that were home canned and home prep ~ued. 

People had taken pride in giving tl1ese foods for use 
and their feelings were hurt because tl1eir food was 
turned down. Perhaps attempts were made to ex
plain the reasons but apparently they were inade-

quate for it snowballed into rumors that picnics, 
church carry-in suppers, home baked wedding cakes, 
and club money-making projects such as smorgas
bords and even communion wines, if home made, 
were to be abolished. I had numerous nasty letters~ 
for the writers thought that the Legislature had 
passed laws to do away witl1 these longstanding, 
pleasant customs. So, in your work, go to all kinds 
of h·ouble to get the proper information disseminated 
and it will save much grief and' time later trying to 
get it straightened out. 

' iVe in Incl:iana and in the United States are still, 
in spite of many problems, a very fortunate people. 
On the whole we live well-in fact, better than any 
other nation. Vife have enough to take care of our 
health and our educational needs and still are able 
to afford many conveniences and luxuries. In fact, 
it seems even with my children that the family who 
doesn't have two caTs, a Honda, a lake cottage, a 
boat and a couple of horses are underprivileged. 

Sometimes I get cl:isturbed at the image of our 
counh-y when I see and hear so much about poverty 
in the United States . We have people arguing for 
aid to cover every conceivable situation and demand
ing all sorts of welfare type programs that involve 
public health. Some have good arguments and mean 
well but one can get the impression of an America 
made up largely of tl1e poor, the sick and the illiter
ate, the undernourished and halfstarved, unhealthy 
slums and the unemployed. 

Those in the field of public health need to be 
careful not to give the in1age that public assistance 
is the answer rather than individual initiative. The 
best public relations picture that can be made is to 
show how you ar e trying to help people help them
selves tlu·ough the various programs. Education of 
the tax paying public is essential. Education of 
recipients is just as important. The one thing more 
expensive than such education is ignorance. It is 
better to be known to the public that you are there 
as an advisor or an encourager for tl1e lower echelon 
to do things for themselves. 

CARRYING OuT YouR RESPONSIBILITIES 

Of all tl1e careers, few can match yours for sheer 
variety; the field of public healtl1 can never grow 
dull for you are connected directly with problems 
of people who are undergoing life's greatest crises 
and dramas-birth, illness, epidemics, handicaps, re
covery, poverty, rearing of children, marriage diffi
culties, broken homes, problems of the aged, the 
migrant worker and many others. Helping people 
swept up in these dramas is one of life's greatest satis
factions. 

Your duties and your responsibilities are numerous. 
You must be responsible to your employer, the unit 

, 
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of government for whom you work directly. You 
must also be responsible to the people who need 
and receive your public assistance. Let's not ever 
turn .this around and think that the people are there 
to do as you say. You are a servant of the people. 

In carrying out your responsibilities you have to 
be fair but firm, sympathetic and generous but de
cisive. You have to have plain common sense. You 
need to know the rules and regulations that govern 
your actions. You must have integrity and you must 
be a good investigator, fearless and able to do what 
is right whether it is popular at the moment or not. 
In · short, you must have the qualities of a minister 
to counsel, a business man to get the most for the 
dollar spent, a doctor to diagnose, a district attorney 
to ferret out the truth and the chiseler, and a nurse 
to soothe and comfort. You must be a good listener 
and a good persuasive talker and you must also 
be a taA.'Paying citizen to understand the feelings of 
tHose who pretend not to understand. 

To have all of these qualities is impossible; yet 
I'm sure the most of you have the majority of these 
attributes. \11/e all get discouraged at times and 
feel that otir best is not good enough. '0/e all ex
p erience feelings of inadequacy-except for those too 
smug to do so. But were it not for this feeling of 
inadequacy, there would be no progress and no 
human betterment. 

As the population of our state and nation grows 
and homs in a work vveek lessen, so does the activi
ties of more individuals and groups grow. Our lives 
become more complex and more hectic. \iVith this 
combined increase in population and activities there 
are in tmn more problems, more crime, more juvenile 
delinquency, more chance for epidemics, more stream 
and air pollution, more aged · people, more needs for 
recreational, educational and health facilities. All 
of these needs are directly or indirectly related to 
your field of endeavor. Our advancing technology 
is directed toward solving these problems and you 
as members of the public health profession are an 
integral part of this advancing technology. 

wAYS AND MEANS OF GE1.'TING TI-ll res DoNE 

There is no question that one of the public health 
worker's problems is ·and always shall be a constant 
battle with the legislature, the county councils, 
county commissioners and city councils for enough 
money to carry on the programs that our expanding 
society dictates is necessary if we intend to continue 
to keep an ever older population healthy and happy. 
Yet in spite of financial handicaps, there still are 
ways and incentives to function properly. ·when 
problems arise that seem insurmountable at the 
moment, we can't make the situation more difficult 

by becoming a part of the problem by tlu·owing up 
our hands or dragging om feet. \ iVe need to ask 
ourselves "Do we come with a solution or are we 
becoming a part of the problem?" ·when solutions 
seem elusive it's no time to become propelled into 
an increasing state of frustration or anxiety. No 
substitute has yet been found and probably never 
will be for the confidence engendered by a sound 
relationship between you and the community that 
you serve, whether it be at the township, city, county 
or state level. You have at your disposal many 
valuable tools, and much valuable knowledge to help 
society cope with these su·esses of modern living. 

People in the field of public health have to do a 
lot of inspections and are often labeled as snoopers 
and trouble makers. But in my hook, and in any
one's book who is conscientious about the importance 
of public health work, the man looking for a possible 
violation is not necessaxily a pessimist but is a man 
doing his duty. The inspector who is frequently 
a little unsatisfied and who continues to look the 
situation over carefully even when things are going 
pretty good is a man "on top of his job". He is 
looking for hidden faults and can ferret out weak
nesses before they can do any serious hanh. He 
knows that beneath an apparently calm surface, 
there can be faults that won't be uncovered without 
digging for tl1em. So, when someone accuses you 
of being a u·oublemaker, calmly but effectively ex
plain the "why" of what you're doing. When tl1ey 
understand the "why", even though they disagree 
with your answer, they not only will respect you 
for your conscientious . attention to duty but, moi·e 
important, will respect you for yom courtesy of 
explanation. It is time consuming, it takes a little 
extra effort and it takes a little more patience, but 
it surely does a lot for your public image and builds 
respect for your profession. 

An . axiom voiced by physicians on innumerable 
occasions states that it is not always the illness but 
also tl1e patient tl1at is to be treated. Public healtl1 
officials could do well to apply that, too. Often the 
fault or the illness you find that needs correction can 
be corrected or treated easier if you consider the 
feelings of the people on whom you are in1posing 
restrictions or penalties. Finding the problem and 
lmowing tl1e scientific treatment or solution are only 
two parts of your work. Application of the correct
ive u·eatment witl1 sympathetic understanding is just 
as important. 

Public health activity can breed good will if it is 
in harmony with the community; it helps no one 
if it is ugly. There is always the danger of going 
too far too fast and, possibly by doing so, getting 
into areas that really should be left alone for the 
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time being. I had this brought home to me when a 
surgery patient jokingly but with some seriousness, 
handed me his poetic warning not to go beyond my 
realm of necessary duty. The note read: 

I am a young man with a hernia. 
I'm telling you doctor, gal dernya. 
When improving my middle, 
Be sure you don't fiddle 
\Vith matters that don't concernya. 

In spite of harrassments from within and without, 
you members of the public health profession are 
respected and indispensible elements of our society 
and are greater contributors to the health, happiness 
and economy of mankind than almost any other 
profession. Public health is accused of cynical op
portunism. It is embroiled often in legislative con
troversies and is the subject of attack and rebuttal, 
claim and counterclaim to an extent unparalleled in 
history. One needs only to think of such things as 
cigarette smoking versus cancer, fluoridation, choles
terol, air pollution, strean1 pollution and detergents, 
milk inspection, nursing homes and hopsital con
~truction anc]:-ii1spections, migrant worker camps, etc ., 
etc., etc. 

Now, I'm sure that your profession is not without 
blemish; like any other profession it too is plagued 
by some irresponsible members whose malfeasances 
have been attributed to the profession as a whole. 
As a result, sometimes its magnificent achievements 
and its monumental role in prevention, cure and 
treatment and alleviation of disease and lengthening 
of life have been obscured in the public's mind. 

P unuc H EALTH CoNTRIBUTIONS 

TowARD A BETTER WoRLD 

There have been great sb·ides in the field of 
preventive medicine and public health. An old 
patient of mine recalled the influenza epidemic of 
1918. Today people get flu shots. The real break
through was in the sulfa drugs, then came penicillin 
and now the mycins . About three fourths of pre
scriptions today are for drugs that weren't even 
known in 1950. 

Before the sulfa and antibiotic days, pneumonia 
used to be a big killer. Besides that it took weeks 
to recuperate and even then complications such as 
lung abcesses and empyema were common. Now, 
if an otherwise healthy person gets pneumonia and 
isn't back to work in a week or ten days, they con
sider the doctor no good. Twenty-five years ago 
New York City reported over 12,000 cases of whoop
ing cough with 105 deaths; las t year there were 212 
cases and no deaths. In 1935, 70,080 Americans 
died of h1berculosis ; in 1963, 9,311. 

There are hundreds of such figures and the fig
ures, in turn, have been plotted on hundreds of 
graphs to show the relationships of disease to lost 
work time, to gross national product, to average life 
span, to cost of b·eatment and medication. In

1 

virtually every category, the records show dramatic 
gains over the comparable statistics of less than a 
generation ago. 

No one asserts that the credit· belongs exclusively 
to the public health officials but no one denies the 
important part that they have played in this success 
story. These figures alone should tell you that the 
physician as well as any thinking citizen has a high 
opinion of public health. But, let's not get too 
elated and impressed with ourselves. There is still 
much to be done-sclerosis , heart diseases, psycho
logical and emotional disturbances, diabetes, geriatric 
problems, cancer and the population explosion. 

I want to dwell for a moment or tvvo on this last 
mentioned problem-the population explosion. It has 
become increasingly evident that neither the church, 
voluntary service organizations, nor private philan
throphies have been able to keep up with the many 
needs of a rapidly growing population. For this 
reason municipal, state and federal agencies have 
taken increasing responsibilities for the people's 
welfare. This has been all well and good but there 
are inherent dangers of over expansion of govern
mental programs to take over too many of the in
dividual's responsibilities. There must remain a bal
ance between governmental and private efforts. 

Other than all out war, the greatest threat we face 
is that of unrestrained population increase on our 
resources and social structure. Apathy and opposi
tion are diminishing and deep concern is being ex
pressed by more and more people. Yet progress is too 
slow to avert the danger of suffocation by numbers. 
This is a real challenge for your leadership. As we 
work toward population stabilization, we still have 
to combat hunger, disease, and ignorance which con
demn so many millions to degradation and misery 
and still tax a multitude of others for their support. 

Frankly, I do not know if the public health pro
fession should assert more leadership in this field, 
but there are other areas where there is great need. 
There are many problems without solutions as yet 
and I feel compelled to state that your work has only 
begun. Your profession deserves much commenda
tion for its past accomplishments and certainly war
rants encouragement for the tasks yet to be under
taken. Keep up the good work. 

This brings me back to the title of my talk, "What 
is a physician's opinion of people in public health?" 
My answer is, "I think you're great." 
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SOME FACTORS RESPONSIBLE FOR VARIATION IN COUNTING 
SOMATIC CELLS ON PRESCOTT-BREED SMEARS OF MILK' 

R. SCHNEIDER AND D. E. J ASPER 

Depmtment of CUnical Pathology, School of V eterina·ry Medici:ne 

University of California, Davis, Cal-ifornia 

( Received for publication April 9, 1965) 

S uMMARY 

By means of direct microscopic observation of cells in 

stained smears and projection of a series of color trans

parencies, differences in criteria used by individuals for 

identification of cells to be counted in Prescott-Breed smears 

were discovered and described. Extensive studies revealed a 

tmique pattern of cell distribution within smears which can 

materially affect the outcome of a cell count depending upon 

the area selected for cell counting. Among other factors, 

variation in size of the smear was found to have a marked 

affect upon resultant sample count. 

The current widespread trend toward screening 

of total herd milk (bulk tank samples) for market 

suitability by means of estimated leucocyte numbers 

has brought a new phase of application for the Pres

cott-Breed or direct microscopic cell count method 

(6) which emphasizes the importance of accuracy. 

In a critical examination of the Prescott-Breed meth

od for counting somatic cells in milk (9) the highes t 

counts were observed to be as much as thTee times 

the lowest count for some groups of counts, the 

average high cotmt being 1.9 times the average low 

count. Others have also shown large differences in 

results when duplicate smears were counted (4, 5). 

Cell numbers have been observed to be dish·i

buted in a 3 :4: 3 ratio through the cenh·al l / 3 area 

of smears which had been divided into three equal 

parts (3). The numbers of bacteria per field in milk 

smears have been shown to decrease in proportion 

to the distance of a given field from the center of 

the smear (2). 

Thus a likely source of error would involve the 

areas of the smear selected for counting as related 

to the distribution of cells within a smear . A second 

source of error could involve differences in criteria 

used for cell recognition by the counter. Some of 

the factors affecting cell distribution were therefore 

critically examined in this study and uniform cri

teria for cell recognition were explored. 

~V[ATERIALS Ai'.'D METHODS 

Criteria for determination of cells to be cotmted were 

studied subjectively utilizing 6 counters. DiTect microscopic 

'This work was paTt of a thesis submitted by R. Sclmeider 

to the Graduate Division, University of California in partial 

fulfillm ent of the requirements for the M.S. degree. 

observation of cells in stained smears and projection of a 

series of color transparencies selected to illustrate the variety 

of visual objects seen in milk film s served as a. basis of dis

cussion between participants. Differences in criteria. used by 

individuals were th ereby discovered and reconciled into sub
stantial agreement. 

Samples of milk at room temperature in 1-oz bottles were 

used for smear making. Mixing was assured by shakin g 

through an arc of 180° and back again at least 25 times 

over a period of 30 to 45 seconds (8). Smears were made 

on precleaned glass microscope slides placed over templates 

delineating round or squaTe 1-cm2 areas. A clean movable 

sheet of p late glass made level on a laboratory table pro

vided a. unifonn surface for the slides during smear pl·ep

aration and drying. Smears were dried at room temperatme 

and were fLxed and stained within a few hours using the 

Broadhurst-Paley triple step process (7). Adequate observa

tions on cell distribution required counting of representative 

microscopic fields from one edge of the smear to the other. 

Other than the above, procedures as outlined in Standard 

i'v!ethods for the Exan1ination of Dairy Products (1) were 

followed. 
In order to minimize any bias resulting from smear mak

ing in studying the distribution of cells in a. smear, the 

main factors affectin g smear making were varied in trials 

l , 2 and 3A. Using both a. 0 .01-ml loop and a syringe', mul

tiple round and square smears were made from various milk 

samples at separate times by different smear makers. Ca.Te 

was taken to keep th e loop in a vertical position when with

drawing it from the milk. 
In Trial 1 separate 1wrizontal and vertical counts of 25 

fields each through th e center, were made on 6 smears. The 

number of cells in each of th e parts of areas B and E 

( Figure 1 ) was calculated. The 3 :4: 3 ratio was tl1us tested 

by comparison of parts 4:5:6 and 2 :5:8 (Figure 1 ). 

Trial 2 tes ted whetl1er the 3:4:3 relationship was constant 

across all areas of th e slide. Thirty- two smears were utilized. 

To test whetJ1er cell numbers affected cell distribution, the 

smears were so selected that the cell counts were reasonably 

spaced within a range from 80,000 to 14,000,000 cells per 

ml of milk. By use of the substage calibrations the smears 

were divided into tJlli·ds, botl1 hmizontally (Figure 1, areas 

A, B, C) and vertically (areas D, E, F) and counts of 25 

equally spaced fields across th e entire smear were made 

through tl1e center of each of the 6 resulting areas. The 

3 :4 :3 ratio was tes ted b y comparing counts of A:'B:C and 

D:E :F. 
Th e pattern of cell numbers throughout tl1e smear was 

studied in trial 3A using 26 smears each of which was 

divided into 9 equal parts ( F igm e 1) . The smears were 

first divided and tl<e counts were made as in Trial 2, except 

that every field in sequence across tl1e smear was counted 

2Available from Applied Research Institute, 2 East 23rcl 

Street, New York 10, N.Y. 
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SMEAR DIVIDED INTO 6 AREAS (A- F) AND 9 

PARTS( I-9),SHOWING THE ORIGIN OF AREA 
ESTIMATES AND OF THE HORIZONTAL AI"JD 
VERTICAL ESTIMATES FOR EACH PART. 

and recorded. The fields in sequence for the 6 area counts 
on each smear were then divided into equal thirds and the 
nmnber of cells in each part was totaled. There was thus 
one horizontal estimate and one vertical estimate from which 
the per cent of cells in each of the 9 parts was derived for 
each smear. 

Since the tendency of the sm ear makers had been to 
start and stop in the upper portion of the sm ear, the possible 
effect of this practice was examined in Trial 3B utilizing 4 
sql!lare smears in which the area of starting and stopping 
was in a different corner ( Figme 1, Parts 1, 3, 7, 9). The 
sn;ears were made by the san1e smear maker using the 
syringe. 

In view of the errors in smear making (B) and variations 
in the cl.istribution of cells fow1d in smears 100' mm2 in area, 
the ·possibility that another smear size could produce more 
accurate and wlifonn results -.,vas explored . Square smears 
were made covering areas of 49, 72, 10'0, 144 and 196 mm2. 

Smears covering 289 and 400 mm2 were also tried, but it 
was concluded that representative smears could not be made 
that large in size because portions of such large smears tended 
to dry before all of the spreacl.ing took place. 

Two trials were conducted. Trial 4A included only smear 
sizes, 100, 144 and 196 mm2. Ttial 4B included all 5 smear 
sizes. In both trials, 5 separate milk samples ranging from 
high to low known cell counts were utilized. A syringe 
was used by the same smear maker to make 4 smears of 
each size in pairs from each sample in a set order. 

Counts on the smear pairs were made in random order. 
In trial 4A, 25 field counts of both horizontal and vertical 
counts through the center were made on each smear regard
less of size. The \iVF thus varied b etween 2,500 and ap
proximately 5,000, dpending on the size of the smear. In 
trial 4B, 2 separate series of com1ts were made on all of 
the smears using a WF of 2,500 for each series, hence, when 
the 2 separate series were combined cotmts with a WF of 
1,250 were produced . 

To deterrnitw if the cell cl.istribution was the sam e for all 

smear sizes, the 4 smears made for each size from the highest 
cell count san1ple of trial 4B, were counted as outlined for 
the Trial 3 study above. 

RESULTS 

From the observations and discussions , variation 
in criteria for cell recognition could be placed in 5 
general categories. These involved the disposition 
to be made of ghost cells or' cytoplasmic masses 
without a nucleus, cells in various stages of degen
eration, nuclear and other particles or portions of 
cells , clumps of cells, and cells only partially within 
a field . The criteria for the recognition of cells to 
be counted was established as follows : 

1. All stained material recognizable as containing 
more than 50% of a cell nucleus was cotmted as a 
cell. This applied also to cells only partially seen at 
the margin of a field. 

2. Smaller cell fragments and cytoplasmic material , 
were not cotmted as a cell. 

3. All individual cells in cell clumps or masses 
were counted prov:lding the total cow1t of the field 
did not exceed the highest count obtained in any 
of the other fields without clumps . If the highest 
field count without clumps was exceeded, a cmmt 
for that field equivalent to the highest count attained 
without clumps was recorded. • 
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TABLE 1. THE PER CENT OF CELLS FouND IN EAcH AREA 

ON 32 SMEARS 

Horizontal counts Vertical counts 

B c D E F 

% of total cells counted" 33.4 38.5 2.8.1 31.8 37.7 30.5 

Mean % when equal weight 
given each smear 31.9 37.8 30.3 31.0 34.8 34.2 

"Letters refer to area designations in Figure 1. 
"Chi Square on 3:4:3 ratio prior to conversion to· % for each 

was P>.OOl. 

TABLE 2. THE MEAN PER CENT OF CELLS AND STANDARD 

DEVIATIONS IN EACH OF TrNE PARTS' FOR 26 SMEARS 

10.4 ± 2.3 
11.2 ± 1.7 
8.6" ± 2.5 

11.7 ± 3.3 
15.1 ± 2.1 
11.0 ± 1.5 

10.9 ± 2.5 
11.2 ± 3.6 
10.0 ± 2.4 

"Parts refer to those designated in Figure 1. 
"Significantly different from other outside corner parts P > .Ol. 

TABLE 3. THE EFFECT OF STARTING AND FINISHING THE 

SPREADING oF A SMEAR IN DIFFERENT CoR ERS oF THE SMEAR 

Part' started nud % Cell parts stopped and the 2 Oppos ite 
Smear adjacent partsh 3 parts Col' m 2 Col' m 3 

1 6, 9, 8 2, 1, 4 36.8 28.5 
3 2, 1, 4 6, 9, 8 35.4 31.8 
2 2, 3, 6 4, 7, 8 33.0 32.8 
4 4, 7, 8 2, 3, 6 33.8 32.6 

"Parts refers to those designated in Figure 1. 
''The part in which the smear making started and stopped is 

the center figure. 

The pattern of cells found in Trial 1 by counting 
horizontally and vertically through the cenh·al areas 
of the smears (Figure 1 parts 4:5:6 and 2:5:8) con
firmed the presence of a 3:4:3 ratio. No significant 

variations from this ratio was found in Chi Square 
tests . The 3:4:3 ratio for dish·ibution of cells 
through the center was also verified in trial 3A 
(Table 2) and h·ial 4B (Table 5c). 

The relative inconsistency of the 3:4:3 relation
ship when comparisons were made of counts across 
the entire smear (·Trial 2) is shown in Table 1. 
A total of 16,410 cells were counted in the horizontal 
counts (Figure 1, areas A: B: C) and 16,546 cells on 

the vertical cmmts (Figure 1, areas D: E: F) on the 
32 smears. It was found that the ratios of A: B: C 
· nd D:E:F varied significantly from the 3:4:3 ratio 
(P>.001). The effect of cell numbers on cell dis-
tribution is also illustrated in Table 1. Because 
smears with fewer cells tended to vaq the most from 

a 3:4:3 ratio, such variability had a greater effect 

when equal weight was given to all smears. 

The mean proportion of cells and standard devi
ations in each of the nine parts (Trial 3A) is shown 
in Table 2. Overall, approximately 15% of the cells 
were in the center ninth (Figure 1, part 5), and 

generally between 10 to 12% in each of the other 
parts. It was noticed that on the average there 
seemed to be more cells in the 4 middle outside parts 
( 2, 4, 6 and 8) than in the 4 corner outside parts ( 1, 

3, 7 and 9 ). On the 26 smears, the average propor
tion in each of parts 2, 4, 6 and 8 was 11.3%. The 

average in parts 1, 3, 7 and 9 was 10.0%. Part 7 
varied significantly from the other corner outside 

parts ( P > .01) and if it was excluded, the average 
for parts 1, 3 and 9 was 10.4%. Hence, on the aver
age, each of the middle outside.parts contained about 
8% more cells than the corner outside parts, part 

7 excepted. 
Table 3 illustrates the effect of starting and finish

ing in different corners. There was always a higher 

proportion of cells in the total of the pal'ts in which 
the smear was stmted and finished and tl1ose on 
either side, as compared to the total proportion of 

cells in tl1e 3 opposite parts. 
Trials 4A and 4B were compm·isons of cell counts 

derived from smears of different sizes. Table 4 
indicates tl1e results of counts through tl1e center 
for all smem· sizes. The means of tl1e ratios of the 
ceU counts m·e also given for the different smem· sizes 

TABLE 4. ToTAL CELLS CouNTED" ON DrFFERENT SrzE SMEARS 

FOH 10 SEPARATE MILK SAMPLES AND THEIR MEAN 

RATIOS TO 100 SQ. :MM CoUNTS 

Smea l' s ize in mm2 

Sample No. 4D 72 100 144 196 

Trial 1 
1 851 984 1174 

2 637 677 811 

3 422 471 586 

4 228 251 280 

5 19 23 20 

l\lean of ratios 1.00 1.13 1.26 

Trial 2 
1 314 349 345 392 429 

2 236 292 326 354 308 

3 178 202 210 230 264 

4 104 121 138 127 163 

5 50 44 56 66 62 

Mean of ratios .82 .91 1.00 1.09 1.15 

Combined mean 
of ratios .82 .91 1.00 1.11 1.21 

•cells counted adjusted to WF of 2,500 and rounded to the 

nearest whole cell. 

studied using 100 mm2 as the standard smear size. 
It is seen that the lm·ger the smear, the higher will 
be the cell count. 

Figure 2 shows the counts for each sample and 
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TABLE 5. THE MEAN PER CENT" OF CELLS IN EACH OF THE 

NINE PARTS° FOR DIFFERENT SIZE SMEARS 

a . 49 Sq. Mm. 

10.2 11.1 9.0 
14.2' 13.6 11.1 
9.5 11.2 10.2 

c. 100 Sq. 
7.7 12.6 

13.0 16.0 
8.9 12.5 

d. 144 Sq. Mm. 

6.9 11.8 8.6 
11.7 
7.8 

20.2 
12.3 

12.2 
8.6 

b. 72 Sq. Mm. 

9.1 11.7 10.3 
12.9 14.4 ll.5 
9.6 11.7 8.9 

Mm. 

8.8 
12.1 
8.5 

e. 196 Sq. 
10.1" 11.1 
11.2 22.8 

7.8 10.6 

Mm. 

8.3 
10.9 
7.1 

'Mean of counts on 4 smears for each size. 
"Parts refer to those designated in Figme l. 
'Significantly different from the other middle outside parts 
P>.00l. 
"Significantly different from the other outside corner parts 
P>.Ol. 

TABLE 6. PER CENT VAlUATIONS IN CouNTS MADE Tr-moucH 

DIFFERENT AREAS OF A SMEAR 

Area:~. G Smear group 32 Smear group 2G Smear g t·oup .All smears 

A - 2.4 - 1.0 - 1.8 
B +9.5 + 15.4 + 12.2 + 13.5 
c - 7.4 -11.2 - 9.1 
D - 8.9 - 9.5 - 9.2 
E +5.9 + 2.6 + 13.4 + 7.3 
F + . 7 - 3.8 - 1.3 

"Letters refer to areas designated in Figure l. 

smear size in trial 4B and the line of "bes t linear 
fit" for the counts on each sample computed via 
the leas t squares method. It is apparent that the 
higher the cell count, the steeper is the line of 'b est 
linear fit." This increased steepness appears to be 
due to a relatively constant per cent of change of 
cell count benveen the different smear sizes, regard
less of sample cell content. H ence, the higher the 
cell count of a sample, the larger will be the differ
ence in number of cells between smear sizes. 
· The pattern of cell dish·ibution for different smear 
sizes is shown in Table 5. As also observed in T1ial 
3 there is a pattern of cell distribution with the out
side corner parts, 1, 3, 7 and 9, comprising one 
group, the outside middle parts, 2, 4, 6 and 8, com
prising a second group, and the center p art, 5, com
prising a third group. It is seen that with increased 
size of smears, there is an apparent decrease in cell 
concentration in the outside parts , with subsequent 
increase in concentration of cells in the center p art. 

DrscussroN 

The distribution of cells in smears indicates a ten
dency for cells to migrate from the outer parts , 1, 

3, 7, 9 towards the inner parts, 2, 4, 5, 6 and 8, as the 
smear dries. The last part to dry is usually part 5, 
hence it has the most cells . This appears to be true 
regardless of the size of a smear. This pattern ha~ 
also been observed for bacteria in milk smears (2). 

There is apparently a consistent variation in the 
distribution of cells in a smear. In general, a 3:4:3 
distribution of cells can be expected if a smear is 
divided into equal thirds and col.mts are made either 
horizontally or vertically through the cenh·al third 
(Tables 2 and 5c). If a smear is divided into ninths 
(Figure 1 ) , then approximately 15% of the cells are 
in the center ninth (part 5) , and generally behveen 
10 and 12% in each of the other outside parts (Table 
2), with the outside middle parts containing an aver
age of approximately 8% more cells than the outside 
corner p arts. Since no differences in total count were 
obtained ben~reen smears dried at room temperature 
and at 37 C it would appear that differences in dry
ing temperature within this range did not greatly 
alter migration patterns (8). 

Table 6 illustrates that cotmts made through dif
ferent areas of a smear will not agree. Counts made 
through the center of the sn1em· (Figure 1, B and E ) 
will generally overestimate cell munbers by about 
10.4%. Tllis, of comse, is due to the high proportion 
of cells in the middle 11inth (pmt 5) and to a lesser 
extent the higher proportion of cells in the middle 
outside part, 2, 4, 6 and 8 . 

Theoretically, the area of the smear selected for 
counting should be based on the pattern of the cell 
distribution found on smears when the smear is 
divided into ninths (Figure 1 and Table 2) , so rep
resentative fields are counted in each part. This, 
however, is not practical. In the interest of a good 
routine method that is repeatable and accurate, it 
is sugges ted that counts be made through the center 
as stated by Standard Methods for the Examination 
of D airy Products (1). Although counting in this 
fashion will overestimate by approximately 10%, a 
downwmd adjustment of 10% could be made when
ever a more accurate estimate is needed. This ad
jushnent could be built into the routine by adjusting 
proportionally either the WF or the number of fields 
to be counted. In most instances, this correction can 
be ignored but it is important that standard counting 
procedures be followed so that all counts in a group 
will be comparable. 

Application of the Prescott-Breed method to any 
smear size other than 1 cm2 ( 100 mm2 ) would pro
duce cotmts markedly different frpm those made 
on 1 cm2

- smears. ·within the limits of the sizes 
examined, if lmger smear sizes are counted tlu·ough 
the center, the counts will be higher; if smaller smear 
sizes are used, the counts will be lower (Table 4). 
The change in cell catmt with chm1ge in smear size 

, 
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is apparently due to the change in the pattern of 
cells fotmd in smears (Table 5 ). With increased 
size of smears , there is a larger proportional con
cenb·ation of cells in the center of smears, with a 
corresponding decrease of cells in the outside parts. 
The pattern of cell migration appears to be the same 
in all smear sizes, that of movement from p arts 1, 
3, 7 and 9 into parts 2, 4, 5, 6, and 8, with con
centration of cells in the center part, p art 5. 

Results in Trial 3 had indicated that part 7 was 
unexplainably significantly lower than the other 
outside corner parts, 1, 3, and 9, (Table 2). It is 
noticed in trial 4B (Table 5) that part 7 did not 
vary significantly from the outside corners for any 
of the smear sizes, although the method of making 
and counting smears was not knowingly varied be
tween the 2 b·ials. There is no reason to expect that 
part 7 should consistently differ from parts 1, 3, and 
9. 

CoNCLUSIONs 

1. Uniform criteria are necessary for recognition 
of somatic cells to be counted. 

2. The number of cells counted in any given smear 
can vary considerably depending upon the area of 
the smear selected for counting. 

3. Cells tend to migrate toward the center of the 
smear. This resulted in a 3:4:3 ratio for cell num
bers in equal thirds of the smear when counted 
through the center, either horizontally or vertically 
on smears dried at room temperature. 

4. Cell numbers also tend to increase in that por
tion of the smear where the making of the smear 
is started and stopped. 

5. Higher cell counts are obtained for counts 
i through the center if the smear area is increased. 

This results from a heightened tendency of cells to 
migrate toward the center . By the same token, smear 

areas of less than 1 em• tend to give lower total 
cell counts by the same counting method. 

6. Standardized procedmes for cotmting cells are 
essential if uniform results axe to be obtained. These 
include the following: 

a. Uniform procedures for smear making. 
b. Uniform smear size standardized at 1 em•. 
c. Uniform criteria for cell recognition as de

scribed herein. 
d. Uniform procedures for field selection. It is 

recomm ended that every other field be counted as the 
objective is moved tlu·ough the center from one edge 
of the smear to the other . 
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PROGRAM FOR CERTIFYING 
BAKERY EQUIPMENT UNDER WAY 

The Baking Industry Sanitation Standards Committee, 
through its Office of Certification, began on January 1, 1966 
its program to certify bakery equipment conforming to 
BISSC sanitation standards. lnfom1ation supplied on regis
tration and application forms furnished bakery equipment 
manufacturers and others interested form s the basis of certi
fi ca Wm . 

A distinctive BISSC certification symbol has been ap
proved and application for appropriate registration of th e 
symbol h as been fil ed . The BISSC program will require 
that the symbol be affixed to certi fied equipm ent in juxta
position to th e manufacturer's name plate or be a part there-

of. ' ¥ here this is impracticable it shall be stamped, etched 
or embossed on the equipment. 

BISSC was established in 1949 and is comprised of rep
resentatives from six national trade organizations, four na
tional sanitarian organizations, and FDA and US DA and 
USPHS. Twen ty-three sanitation standards for bakery equip
ment h ave been developed, approved and published to date 
and a nwnber of other standards are nearing completion . 
It is planned to continue the program until all bakery equip
ment and machinery h as been covered effecti vely by BISSC 
sanitation standards. 
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HOW THE FOOD SERVICE INDUSTRY LOOKS AT THE SANITARIAN' 
VERNON E. CORDELL 

Nati,()nal Restattrant Association 
Chicago, Illinois 

Please accept greetings from the National Restam
ant Association. I recognize you as the misunder
stood, underestimated, long suffering, deserving, 
groUJld slogging doughboy heroes of the fight to 
keep om restamant customers safe and healthy. 
There isn't a thing wrong with you that a little more 
cooperation and adequate recognition by both res
tamatems and the general public won't cme. Recog
nition of h·ained, qualified public healtl1 sanitarians 
by states and municipalities tln·ough reg~sh·ation, 

realistic pay sh·uctures and opporhmities for pro
fessional improvement is certainly merited. Recog
nition by the restauratem of tl1e very important part 
you play in the successful operation of his business 
and tl1e protection of both his customers and his 
employees is certainly deserved. And, finally, the 
public owes you much for the thorough job you are 
doing tmder a myriad of difficulties in safeguarding 
them from an infinite number of dangers. 

You need a good press agent or hvo. It is my 
intention to see that you get "good press" as far as 
the restamant indush·y is concerned. If I am to do 
a good job for both of us I must know tl1at we under
stand each otl1er so let's talk about the food service 
indush·y and you. 

Over a half million food service establislnnents of 
all types in this country utilize 3,000,000 employees 
in providing 15 billion meals annually. Thirty-four 
billion pounds of food is required for tl1ese meals, 
constituting about one fomtl1 of tl1e food produced 
in tl1e United States. About 375,000 of tl1ese estab
lishments are public restaurants employing over 
2,000,000 persons. 

·what a terrific management responsibility and 
what a multiplicity of exposme to hazards of healtl1 
and safety! Added to the h·emendous magnitude of 
tl1e industry itself is tl1e fact tl1at no other industry 
operates witl1 establishments which contain so many 
varied elements of danger to health and safety. Not 
only are we faced with the problems of safeguan:ling 
perishable food from contamination in storage, prep-

' amtion and serving and with tl1e protection of both 
customers and employees from ilh1ess and infection, 
but we must also cope with nUJnerous hazards to 
life and safety. 

Years ago, most Americans ate at home except for 
the drummer who "took his meals" at the local 

'Presented at the Interstate Sanitation Seminar, University of 
orth Carolina, Chapel Hill, August 12, 1965. 

h·avelers hotel or boarding house. Now America 
eats out in ever-increasing numbers-in a hurry by 
necessity or leisurely for pleasi.ue and adventme
in the city, on the highway, on the ground, on tl1e 
water, or in the air. All kinds of establishments have 
sprung up to meet these varied demands. The cafe
teria, tlw drive-in, the sandwich shop, tl1e snack 
bar, the atmosphere restaurant, supper clubs and 
theatre restamants, specialty houses such as pizzarias, 
barbeque stands, etc. are just some of tl1e many 
types of establislnnents which were unknown in 
earlier days. The kitchens of tl1ese ru:e equally vm·ied 
in many ways. Some restaurant kitchens are small, , 
some are very large, some are simple with little 
equipment and some filled with complex equipment 
of many types. 

SOME PROBLEMS OF THE FOOD SERVING Il\'DUSTRY 

From all tl1ese variations in types of food service 
and types of facilities, equipment and procedmes .~,, 
come increased problems in safegum·ding botl1 cus-
tomers and employees from infection, illness and in-
jury. You as sanitarians and we of the food service 
industry have justifiable reason to be concerned with 
food protection, restaurant sanitation and employee 
hygiene. 

The accelerated availability of preprocessed foods 
of all types, the greatly increased use of perishable 
foods from distant points, the lengthened lines of 
food in transit m1d increased requirements for re
frigeration and freezer storage have heightened our 
dependence on you to insure the arrival of tl1ese food 
supplies at om kitchen door free from harmful con
tamination of any kind. With your cooperative 
assistance, we'll then take it from there. 

The international situation brings new dangers 
into the picture. We face the spector of reduced 
and changing manpower and a reduced availability 
of equipment. VVe must move further towm·d sim
plified operations which make more efficient use of 
equipment and greater use of convenience and pre
prepared food necessary. With the increase use of 
more kitchen-ready foods come changed procedures 
m1d new dangers. 

Vve need your help more tlmn ever before to make 
certain safeness in our food handling and prepm·ation. 
We look to the team of the public health officer, the 
sanitary engineer and the sanitarian-all qualified in 
overlapping fields, to give us the guidance and assist-
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ance needed to assure the protection of both our 
customers and our employees. We look to you to 
determine the causes of illness outbreaks and to guide 
us in initiating corrective steps or procedures. We 
hope for equal support from you in disproving cases 
that ru-e falsely laid at our door. 

How can the protection of the dining public be 
most effectively accomplished? Three paramount 
points which come to my mind are: (a) uniform regu
lations, (b) qualified health inspectors, and (c) sani
tarians who know the problems of food service opera
tions. Let's take these points one at a time. 

U NIFORiVI REGULATIONS 

I believe that effective food protection nationwide 
can best be accomplished through the application 
of uniform regulations based on substantiated health 
requirements understood by both public health of
ficials and the restaurateur. 

The model ordinance and code of the U. S. Public 
Health Service stands as the cornerstone for achiev
ing uniformity, with the National Sanitation Founda
tion's standards of food service equipment adding 
essential form to the base structure. The research 
accomplished and guidance material prepared by 
these and other organizations and individuals con
stitute an assist toward reaching our objective. 

The National Restaurant Association's meeting last 
year with the nation's leading public health and sani
tarian organizations and other such meetings to come 
are important to the purpose of achieving meaning
ful communication with each other, an understanding 
of muh1al problems and objectives and an under
standing of what is ach1ally required to successfully 
achieve the complete protection of the public. 

; Given the nationwide acceptance of these sub-
stantiated requirements, reflected at state and local 
level in the regulations and ordinances which uni
formly state these requirements, we are next con
cerned about the fairness and impartiality of their 
application and interpretation. This must be ac
complished by a sanitarian who knows exactly what 
must be done, dealing with a restaurant operator 
who recognizes its necessity. 

The new system of evaluating food protection pro
grams through the use of certified survey officers 
is believed to be the most effective method of assur
ing uniformity in the application and interpretation 
of requb:ements. It is of great importance to the 
food service industry that uniformity in regulations 
be achieved. 

•The most significant trend within the food service 
industry is toward multiple unit operations, the 
franchized operation and food service performed by 
management contractors. Each of these types has 
greater capabilities and resources for providing econo-

mical and efficient food service to meet the h·emen
dously increased dining-out requirements. The econo
mies and business efficiencies of cenh·alized pro
gramming and planning, conh·ol over the develop
ment and use of food and equipment standards and 
purchase specifications, and standardization of fa
cilities, equipment, layout, menus and recipes and 
operating procedures are generally recognized. Well 
engineered facilities and effective procedures are 
assured. Competent supervision by qualified, prop
erly trained and motivated supervisors is the fu1al 
touch. But the operator who h·ies to extend the 
efficiencies of the multiple-unit operation faces varia
tions in restaurant sanitation regulations, concepts 
and interpretations regarding consh·uction, equip
ment installation and operational procedures which 
frequently nullify and obsh·uct his efforts. 

DESIRABLE FEATURES 

What are the desirable features which should be 
embodied in food establishment sanitation regula
tions? I think they can be summed up in this man
ner: 

1. They should consist of provisions which, being 
self explanatory or backed-up by sotmd and con
vincing explanation, are recognized by the operator 
hin1self as being necessary for the protection of 
both the dining public and the establishment's em
ployees. 

2. They should contain requirements which are 
the minimum necessary to adequate protection. En
courage the operator who can afford and see the ad
vantages of making improvements above and beyond 
the minimum but do not force them on him. Busi
ness funds don't grow on h·ees. Our margins are 
small and tight and can vanish quickly. 

3. They should not include provisions which are 
more or less sh·ingent than have been substantiated 
as necessary. Overly sh·ingent requirements, inh·o
duced into the documents as additional mru-gins of 
safety, unnecessarily increase operational costs, make 
compliance more difficult and undermine mutual 
h·ust and tmderstanding bewteen the health depart
ment and the restaurateur. 

Conversely, provisions which are not sufficient to 
insure adequate protection not only endanger the 
safety of all, but deprive the operator of the con
h·ols and guidance he needs for effective manage
ment. The progressive restaurateur most certainly 
will deplore slack regulatjons as he resents unreason
able ones. 

4. They should b1clude only provisions which re
late to sanitation and food protection. The aesthetic 
and requirements designed to enhance customer and 
employee comfort are prerogatives of management. 
Only in the case of the aesthetic does the health 
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officer have any concern at all and tllis is when 
tl1ere is indication of a shabby, ragged, inefficient 
appearance wllich suggests an unwholesome and un
sanitary operation to tl1e customer. 

All of tl1ese provisions must, however, be com
patible witl1 capabilities of the food service opera
tion. No protection program can be successful un
less it is based on proven necessity and it witllin the 
realm of practicability. Ordinances built in accord
ance witl1 tl1ese guidelines will, even tl1en, be accept
able only when applied and interpreted with fairness 
and uniformity and with the exercise of good judge
ment. 

We sh·ongly hope tl1at the complexities which 
exist with respect to regulations and inspection sys
tems will be resolved to eliminate conflicting and 
confusing requirements, and to insure a strengthen
ing of food protection program across the counh·y. 

Q uALIFIED H EALTH OFF ICIALS 

The protection of tl1e dining public can best be 
accomplished tln·ough the enforcement' and guidance 
activities of qualified public health officials. By this 
I mean that inspections of our facilities should be 
accomplished by trained, experienced sanitarians who 
know their jobs and have tl1e wisdom and good 
judgement to deal effectively with the food service 
operator. The man who h·uly knows his business 
usually exhibits tl1e flexibility and reasonableness 
wllich are necessary to get results . 

It is for tl1e reasons mentioned that the National 
Restamant Association has gone on record in sup
port of tl1e move to register and certify sanitarians 
on tl1e basis of qualification. During tl1e past six 
montl1s we supported tl1e sponsors of such a measme 
in Illinois and last week we wrote the Governor of 
that state urging ills approval of tl1e bill which 
recently passed both houses of tl1e legislature. W e 
stand ready to give similar support elsewhere. '""' e 
hope that legislatior; for this pmpose will not result 
however, in the permanent inclusion of non-qualified 
incumbent food establishment inspectors. 

'""' e believe that tl1e worth of sanitarians is meas
ured in tl1eir knowledge and capabilities, not in mere 
numbers. One good sanitarians far outweights any 
number of bad ones. For this reason we feel that 
a fair share of tl1e tax dollar should go for the pro
tection of tl1e dining public and tl1at the health de
parhnent pay sh·uchue should be adequate to at
h·act and hold the professionally h·ained sanitarian. 
It is in the furtl1er interest of the public tl1at tl1is man 
be given tl1e opporhmity to improve llimself pro
fessionally, that he may keep fully abreast of new 
findings in illness causatives, changes in food service 
procedures, products and equipment and develop
ments in food protection. 

K NOWING FooD SERVICE OPERATIONS 

And finally, the protection of the dining public 
can be far more effectively accomplished if the sani
tarian knows the food service operation and its prob
lems. 

What daily tl1oughts plague tl1e average operator? 
He thinks constantly of his business-its success and 
survival. He must face up to ills competition. He 
is constantly sensitive to what he must do to ath·act 
and hold llis customers. He fears changing situ
ations and conditions which will catch llim short. 
He worries daily over the problems and costs of food 
procmement; equipment and equipment mainten
ance; of personnel-meeting the payroll, coping with 
absences, turnover, h·aining and supervision; and of 
financing, taxes, insurance coverage and rates and, 
so on. Is it any wonder that the sanitarian fre
quently finds the operator preoccupied and difficult 
to approach? 

Yet the progressive operator knows that his busi- ' 
ness success is built on volume of pah·onage and that, 
in turn, is built on customer confidence in his es
tablishment and the tangible evidence of manage
ment efficiency. He knows tl1at good food in gen
erous quantities, served efficiently and with a smile 
in a clean, wholesome, sparkling establishment will 
insure that public confidence and his success. He 
also knows that sick and absent cooks and waih·esses 
won't help him get tl1at good food out of the kitchen 
and into the dining room. 

How can you reach tills busy man? By learning 
as much as you can about llis operation and its prob
lems and by convincing him that you are as import
ant to his business success as anything he is doing. 
you must approach rum tln·ough llis own point of 
view by being a helpful partner rather tl1a.r1 a police
man. 

'\Vhat are the various thoughts wllich tl1e average 
operator may have about tl1e local food sa.r1itation 
ordinance and about recommendations made during 
tl1e course of tl1e sa.r1itarian's inspection visits? I 
think you will find them to be many and widely 
varied but essentially tl1ey boil down to the following: 

1. How much will it cost? 
2. Are they practicable and witltin operational 

capabilities or do they constitute an obstacle to oper
ational efficiency? 

3. Are tl1ey worthwhile? 
4. Are they necessary to tl1e protection of customers 

and employees? 
5. Will tl1ey aid in keeping employees on the job? 
6. Will they actually help business and improve 

the operator's image in the eyes of llis customers? 
o operator has respect for, or will work willingly 

·with, a health deparhnent representative whom he 
feels is finding fault or levying requirements just to 

' " I 
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prove to his superiors that he is doing a good job. 
The man who arbih·arily makes umeasonable, overly 

sh·ingent and costly demands will face rough and un
pleasant going. Any businessman, working to suc
ceed, will welcome fairness , honestly and integrity 

and, particularly, the interested and sympathetic 
assistance which a qualified official can and should 

give. vVhen you have convinced him of your ob
jective interest, you will find him a willing listener 

and eager to benefit from your advice. 
We are particularly pleased with the results of 

one sanitarian's efforts to improve his effectiveness 

with restaurateurs. Donald Day of Appleton, Wis
consin recently initiated an in-service training pro
gram which requires that a sanitarian work as a 
restaurant employee for one month. It's first phase 
has already been completed with the h·aining of one 
of his staff. 

The h·aining took place in a supper club, a counter 
service establishment, a drive-in, a vending opera
tion and a catering service. The total time involved 

was four weeks. The amount of time spent in each 
establishment varied depending on the volume of 

business. A minimum of eight hours per day was 
spent in each establishment. The work week was 
varied so that the sanitarian could work on Satur
days. The times of the day were varied so that he 
would work early homs and also late hours. 

The conditions under which the work was per
formed were duplicated as nearly as possible with 
those of a regular restaurant employee so that the 

sanitarian could observe how their work was affect-

' eel by their physical and mental attitudes. The act
ual work performed included washing dishes, pre
paring chicken for freezing, making baked goods, 
operating French friers , maintenance work, waiting 

on customers, assisting in catering for a party of one 
hundred twenty people, and assisting in servicing 
vending machines- vending hot and cold food, pop 
and candy. 

The employers who took part in this program were 

pleased in that they felt the deparhnent would, as a 

result, be in a better position to help them with their 
problems. One reported benefit was increased res
pect from employers · and employees toward the 

Health Department. Appleton restaurateurs and 

Public Health people consider this a step forward 
in strengthening the cooperation of an official agency 
vvith indush·y. 

vVI-IAT SHOULD SANITARIANS ExPECT 

FROM THE OPERATOR 

What do you have a right to expect from the food 
service operator? You should be assmecl that: 

l. He recognizes his obligation to his customers 
and his employees as far as protection is conce1ned. 

2. He has read and understands local food estab
lishment sanitation regulations and the explanations 
which make plain the reasons for the various require

ments. You must help him on this one. In some 
states there is such a gallimaufry of regulations that 
he can't be expected to understand them all. 

3. He proves by his actions his willingness to meet 
the sanitarian at least half way in making food pro
tection work. 

Solid tmderstanding must certainly be reciprocal. 
vVe recognize that resistance to change and the de
sire to receive before giving are universay obstacles 
to understanding. Only through frankness and hon
esty in discussing problems and their solutions can 

real progress be made. 
We are working with our Association members to 

motivate and guide them in the direction of their 

best interests. We are working to help bridge the 
gap in understanding which exists between some 
operators and some health deparhnents. With yom 
cooperative assistance we'll both succeed, to the 
ultimate benefit of restauratem, sanitarian and 
American public alike. ' 

DAIRY AND FOOD ENGINEERING 
CONFERENCES AT MICHIGAN STATE 

Michigan State University has scheduled its 1966 DaiTy 

Engineering and Food Engineering Conferences and the pro

grams have been announced. D etailed information is avail

able from the Continuing Education Service at the Univer

sify at East Lansing. 

The Dairy Engineering Conference will be held on March 

1 and 2 and is sponsored by the Departments of Agricultural 

Engineering and of Food Science. The program is being 

planned around the following topics : New Methods for Hand

ling Milk and Milk Products; Transportation and Trucks; New 

Equipment and New Proc«;!sses; Plant Layout Developments; 

and Closing the Automation Loop. 

The Food Engineering Conference is scheduled for April 

4 and will emphasize the use of microwave energy in food 

processing. Microwave energy appears to be on the threshold 

of a major expansion into many phases of food processing. 

The 1966 Conference wiU attempt to present th e engineering 

background necessary to the selection of an energy source 

and equipment followed by a discussion of the application of 

microwave energy to specific food processing operations. 
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GROWTH OF CERTAIN PSYCHROPHILIC BACTERIA IN PASTEURIZED 
MILK AS INFLUENCED BY PREVIOUS EXCESSIVE PSYCHROPHILIC 

GROWTH IN THE RAW MILK 
w. w. OVERCAST AND GEORGE A . .ADAMS

1 

Depmtment of Dairying, T ennessee Agricultural Experiment Station, Knoxville 

( Received for publication Jul y 9, 1965) 

· SuMMARY 

The effect of excessive psychrophilic bacterial growth in 
raw milk on the growth of psyclli·ophilic bacteria reinh·oduced 
.into the milk after pasteurization was studied. The results 
indicated tliat excessive psycluophilic growth in raw milk had 
a stimulatory effect on th e ability of BreDi. lipolyticmn and 
a psychrophilic isolate to initiate growth after pasteurization 
and grow more rapidly than in the normal pasteurized milk 
for one or two days, the effect becoming slightly but in
significantly inhibitory by the end of three or four days . The 
effect was inhibitory on the growth of P. fragi after one, 
two, three and fom days in pasteurized milk. There was a 
slight but insignificant stimulatory effect on the growth of 
P. flu orescens in pasteurized milk in four days. Analysis 
of the means of the logarithms of the psychrophilic counts 
in each series of trials on the fourth clay after inoculation 
indicated a slight inhibitory effect on growth from excessive 
pre-pasteurization psychrophilic growth. However, this ef
fect was not pronounced enough to be statistically significant. 

The importance of psychrophilic bacteria in the 
dairy industry is linked to their ability to grow at 
refrigeration temperatures and has been accentuated 
by increased emphasis on flavor and increased hold
ing times of both raw and pasteurized milk. These 
organisms invariably constitute a part of the normal 
flora of raw milk supplies (14) and are responsible 
for the deterioration of quality when the milk is sub
jected to conditions that permit their growth. 

Even though the natural habitat of psychrophilic 
bacteria is soil and water (7, 15), pipelines, milk cans, 
holding tanks, pumps, valves, and milking machines 
have all been cited .as sources of contamination of 
milk. Likewise, the preponderance of evidence in
dicates that the commonly encountered psychrophiles 
in milk are desb:oyed by proper pasteurization. Yet, 
Elliker et al. ( 4) believe that the presence of psychro
philic bacteria in pasteurized milk may well be the 
major sanitation problem confronting the dairy in
dusu·y. Thomas (14) cited improperly cleaned daiq 
equipment ' as the main direct source of contamin
ation; willie Erdman and Thornton (5) concluded 
that the presence of psychroplillic bacteria in freshly 
pasteurized milk indicated inefficient plant sanitation. 
Elliker et al. ( 4) concluded that contaminated equip
ment between the pasteurizer and the final container 

'Present address : State of Alabama Department of Public 
Health, Montgomery, Alabatna. / ' 

was the most important source of bacteria in pas
teurized milk. 

Many reports on the growth of psychrophilic bac
teria are available (2, 3, 6, 8, 9, 11). However, the 
growth characteristics of these organisms have not 
been fully determined. El-Farekh (3) determined 
the generation time for three common species in 
milk held at 4 C. Gyllenberg et al (6) studying the 
growth characteristics of the most frequently OCCUlT

ing saprophytic bacteria in milk observed that the 
rapid growth of pseudomonads was the prerequisite 
for an accelerated multiplication of acidogenic bac
teria. Some dairy plant operators have expressed tl1e 
opinion that psychrophilic growth in milk prior to 
pasteurization also influenced the growth of these 
organisms after pasteurization. Experimental data 
to further characterize the nature of psyclu·ophilic 
bacterial growth in milk, particularly regarding the 
latter thesis seemed to be appropriate. 

EXPEHIMENTAL PROCEDURE 

The four bacterial species used in this study wer~ Pseu
domonas fluorescens, Pseudomonas fragi, B1·evibacterhtm 
lipolyticum and an unidentified psychrophilic isolate from 
bulk raw milk. Stock cultures of these organisms were main
tained on Milk-Protein Hydrolysate agar slants held at 5 C. 
\•V01·king cultures were transferred daily in Trypticase Soy 
Broth and incubated at 21 C. The number of organisms 

. in each working cultme was detem1ined by diluting one part 
of working cultme with ten thousand parts of sterile skim 
milk and counting by standard microscopic procedure (1). 

The inoculum for each sample was prepared by suspending 
1 ml of the working culture in an appropriate volume of 
the diluent so that 0.5 ml would provide approximately 1000 
cells per ml in the milk sample. 

Fresh raw milk for the study was collected aseptically 
from a bulk fann cooling tank. A Standard Plate Count (1 ) 
was made on the raw milk using M-PH agar and an incu
bation temperature of 35 C. The milk sample was then 
divided into two 50-ml portions, placed in sterile bottles and 
designated as A and B for comparison . The control (sample 
A) representing high quality raw milk was pasteurized at 
63 C for 30 min in a constant temperature water bath. 
After pastemizing and cooling a total baceria cotmt was made 
and the sample stored at 0 C. Sample B was inoculated 
with approximately 1,000 psychrophiles per ml, plated for 
th e Standard Plate Cow1t (1), rmd incubated at 7 C. Growth 
of organisms in Sample B was determined daily, begi.Iming 
one day after inoculation , by microscopic examii1ation (1 ) 
until the count exceeded 400,000 per ml. Sample B was 
then plated for the Standard Plate Count (1) and pastewized 

, 
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TABLE 1. GROWTH OF Pseudomonas fluorescens IN pASTEURIZED MILK PRIOR TO AND MTEH ExcESSIVE PsvcmtoPHILIC 

GHOWTH IN THE RAw MILK 

Countsa after inoculationb and storage at 7 C 
I da)· 2 days 3 da.ys 4 days 

Trial A" B" A B A B A B 

(in thousands) 

1 NG • NG 3.0 NG 46 21 2,000 1,400 
2 2.3 0.7 170 3.2 29,000 154 50,000 9,500 
3 l.l 1.7 14 18 4,300 370 29,000 20,000 
4 4.2 3.6 43 2,000 8,100 3,400 27,000 10,000 
5 5.9 5.3 640 570 3,000 660 11,000 4,500 
6 0.3 0.8 500 490 81,000 130,000 12,000 11,000 
7 0.7 0.8 3.4 20 12,000 520 35,000 49,000 
8 9.3 10 110 330 10,000 9,200 15,000 43,000 
9 0.1 0.1 5,100 480 150,000 150,000 18,000 76,000 

10 2.2 2.3 15 2.4 170 140 4,100 32,000 
11 2.0 2.2 6.0 9.8 730 4,200 50,000 78,000 

"Average of duplicate surface plates with incubation at 7 C for 5 clays. 
"Samples were inoculated with approximately 1,000 organisms per milliliter. 
"Pasteurized prior to excessive growth and held at 0 C until inoculated. 
"Pasteurized after excessive growth and th en re-inoculated. 
"No visible growth on agar plates. 

at 63 C for 30 min . Total plate counts were then p erform
eel on both samples A and B. Sample A was inoculated and 
sample B re-inoculated with approximately 1000 psychrophiles 
per ml and both samples stored at 7 C. For four successive 
clays, beginning one clay after the final inoculation, psychro
philic plate connts were made on both samples using the 
surface plate method described by PmlCh and Olson (12) 
with incubation at 7 C for five clays. Figure 1 presents the 
procedure graphically and the approximate time involved in 
handling of the designated samples. The logaritlullS of the 
psychrophilic cotmts, four clays after the final inoculation , 
were analyzed statistically using the F test as described by 
Steel and Torrie (13). 

REsULTS Al'm DrscussiON 

A series of trials was perfomed with each of thxee 
pure cultures of psychrophilic bacteria and one psy
chrophile isolated from bulk raw milk. In the B 
sample, where psychrophilic growth in excess of 
400,000 organisms per ml was desired, some variation 
in the total count at the time of pastemization oc
cmTed. This resulted primarily from the very slow 
gro,vth of some of the cultures for one to three days 
and exceedingly rapid growth during the next 24 
hr. . 

The data in Table 1 represent a series of eleven 
trials performed with Ps. fluorescens . Growth for this 
species was quite limited at the end of the first day 
lvith trials 1, 6, 7 and 9 actually showing a decrease 
in numbers of organisms in both samples A and B. 
At the end of the second day considerable growth had 
occmred in many of the h·ials, yet, in trial IB there 
was still no visible growth on the agar plates . Also 
in trials IA, 2B, 7 A, and lOB only limited increases 

Time Involved 

I 
1 day 

I 
l 
i 
I 

Haw mill;; sample from 
farm bull\ r.oo ling tn nl\ 

I 
Sample '~Standard Tate Coun:ample B 

50 ml. 

I 
PasteuriZ('d 

I 
Total plate count! 

I 
Stored,at 0 C 

50 mi. 

I 
lu oculated with approximate
!)' 1,000 psycbrophiles per mi. 

I 
I 

Standard Plate Count 

I 
Incubated at 7 C 

I 
- --- - - - - - ·- -- -· - - ---- ---

I 

I 
.J to 1 days 

I 

I 
Diroct Microsco pic Count 
performed daily until in 
excess of 400 ,000 per mi. 

I 
- --- -- ----------------

Total plate count 

I 
ln~culated with approxi

mat.ely 1,000 psych.rophiles 
pet· mi. and stol'ed at 7 C. 

1 
Standard Plate Count 

I 
I=-asteurized 

I 
Total plate count 

I 
In oc-u lated with approximate 

ly I .000 JlS.I'ChrOilhlles 
pe t· mi. and stored at 7 C. 

---- - ---- --·-- --- - -----
G or 7 days 

to 
10 or 11 days 

I 

I 
Psycltrophili c Count 

Ilerformed daily 

I 
Psycbropltilic Count 

performed daily 
----- - ------ - ----------

lTotal plate co unt differed from the SPC in lhat plates co ntaining less 
tha n 30, colonies per plate were counted. 

Fig<t1re 1. Ex perimental procedure usecl for comparing IJS.Vchrophili c 
g rowth in pasteurized milk samples prior to and after excessive psycht·o
IJhilic growth In the raw mill<. 
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TABLE 2. GHOWTI-l OF Pseudomonas fragi IN PASTEU RIZED MILK PRIOR TO AND AFTER ExcESSIVE PsYcm~Ol'HILIC GROWTH 

IN THE RAw MILK 

Countsa after in oculation ~> and sto ra ge a.l 7 C 
1 da y 2 days 3 days 

Trial AC B" A B A B 

(in thousands) 

1 0.4 0.3 15 12 25,000 
2 57 4.1 4,700 420 61 ,000 
3 5.0 5.7 16,000 12,000 91,000 
4 240 140 8,700 6,700 75,000 
5 0.5 5.5 38,000 18,000 170,000 
6 5.5 6.0 5,700 1,500 100,000 
7 NG• 0.6 79 240 28,000 
8 0.2 2.2 140 130 26,000 
9 18 36 13,000 6,500 130,000 

10 88 35 7,600 16,000 171,000 

"Average of duplicate surface plates with incubation at 7 C for 5 days. 
"Samples were inoculated with approximately 1,000 organisms per milliliter. 
' Pasteurized prior to excessive growth and held at 0 C tmtil inoculated . 
''Pasteurized after excessive growth and then re-inoculated. 
"No visible growth on agar plates. 

TABLE 3. GROWTI-I OF Brevi.bacteriu.m lipolyticum IN PASTEURIZE D lv[ILK PnroR 

GROWTI-I I N THE RAw MILK 

Countsa after inoculationiJ and stora ge at 7 C 
1 cla y 2 cla ys 

'rrial .:\.C B" A B A 

570 
38,000 
79,000 
46,000 
97,000 
25,000 
21,000 
7,500 

144,000 
169,000 

TO AND AFTER 

3 days 
B 

(in thousands) 

1 1 c· J G 6.5 1.5 180 
2 5.0 17 1,400 3,700 98,000 
3 1.7 6.1 50 230 1,000 
4 0.1 1.2 380 1,600 48,000 
5 0.6 0.8 210 18 7,000 
6 8.7 18 850 1,800 5,100 
7 29 21 2,000 1,300 19,000 
8 5.4 20 870 1,800 29,000 
9 8.9 26 830 1,500 30,000 

•Average of duplicate surface plates with incubation at 7 C for 5 days. 
"Samples were inoculated with approxin1ately 1,000 organisms per milliliter. 
•Pastemized prior fo excessive growth and held at 0 C until inoculated . 
"Pasteurized after excessive growth and then re-inoculated . 
•No visible growth on agar plates. 

93 
94,000 

2,000 
26,000 

270 
20,000 

7,900 
23,000 
35,000 

4 days 
A B 

110,000 34,000 
180,000 95,000 
240,000 180,000 
210,000 150,000 
250,000 140,000 
180,000 100,000 
120,000 92,000 
130,000 56,000 
250,000 270,000 
270,000 350,000 

, 

Exc EssivE PsYCHROl'HILIC 

4 days 
A B 

34,000 3,100 
110,000 160,000 

30,000 50,000 
180,000 110,000 
150,000 36,000 
85,000 160,000 
98,000 170,000 

240,000 200,000 
230,000 270,000 

in number of organisms occurred. However, in 
h·ials 4B and 9A the number of organisms had in
creased to over a million. During the following two 
days the number of organisms in all hials increased 
rapidly and by the fourth day all counts were over 
a million. The growth of tlus species was more 
erratic than for the other species used and there ap
peaTed to be no difference in growtl1 between tl1e 
samples A and B on any day. The logarithms of 
all counts obtained on the fourth day were deter
mined and statistical analysis applied using the F test 
(13). These data are presented in Table 5 and no 

statistically significant difference at tl1e 0.10 level 
of probability occurred bel:\veen the 1:\vo samples. 

Ten h·ials with Ps. fmgi are presented in Table 2. 
Although a wide variation existed in the growth of 
this species after the first day, growth was generally 
more pronounced than with Ps. fluorescens. After 
the second day 13 of the 20 samples had counts in 
excess of a million indicating tl1e very rapid growth 
of tlus species. The cotmts on sample A were greater 
than those on sample B in the first eight trials on 
the tl1ird and fourth days after inoculation but tl1e 
reverse was h·ue in h·ial 9. Also, sample A h·ial 10 

i 
i ., 
' 



; 

I 
j 
l 

I 

GROWTH OF CERTAIN PsYCHROPHILrc BAcTERIA 17 

TABLE 4. GnowTH OF THE PsYCHHOPHILIC IsoLATE IN PASTEUHIZED MILK Pnron TO AND AFTEH ExcESSIVE PsYCHHOPHILIC 

GHOWTH IN THE RAw MILK 

Countsa after inoculationb and stora ge at 'i C 
I da y 2 <lays 3 da ys 4 days 

Trial A' B" A B A n A n 

(in thousands) 

1 250 2,500 29,000 27,000 120,000 120,000 220,000 190,000 
2 39 730 45,000 41 ,000 130,000 100,000 240,000 200,000 
3 6,200 6,000 22,000 26,000 110,000 71,000 160,000 190,000 
4 440 1,000 22,000 23,000 79,000 100,000 170,000 170,000 

'Average of duplicate surface plates with incubation at 7 C for 5 days. 
"Samples were inoculated with approximately 1,000' organism s per milliliter. 
<Pasteurized prior to excessive growth and held at 0 C until inoculated . 
''Pasteurized after excessive growth and then re-inoculated. 

TABLE 5. LoGARITHM IC MEAN VALUES AND STATISTICAL Sic NJFICANCE OF PsYCHHOPHILIC CouNTS Foun DAYS AFTER 

INOCULATION OF P ASTEUHIZED MILK SAMPL ES PruoR TO AND AFTEH ExcEs sivE PsYCHHOPHILIC GROWTH IN RAw MILK 

Ps. fluoresc ens 

Ps. fragi 

Organism 

Brevi. lipolyticum 

Psychrophilic isolate 

Average mean value 

A• 

7.21 

8.26 

8.02 

8.28 

7.94 

Bb 

7.24 

8.06 

7.90 

8.27 

7.87 

Stati sti cal 
F Yalu ec Significance 

0.04 NSd 

3.33 •• 
0.25 NS 

0.14 NS 

0.05 NS 

"Pasteurized prior to excessive growth and h eld at 0 C until inoculated . 
bPasteurized after excessive growth and then re-inoculated . 
<The ratio of the variances for among treatments and within t reab11ents. 
•No significant difference at the 0.10 level of probability. 
<Significant difference at the 0.10 level of probability. 

had a higher count after the third day than did samp
le B but the reverse was true after the fourth day. 
In most, but not all, cases throughout this series the 
sample inoculated prior to excessive psychrophilic 
growth (sample A) had counts higher than the samp
le inoculated after excessive psychrophilic growth 
in the raw milk (sample B). Statistical analysis (13) 
of the logarithms of the psychrophilic counts after 
the fourth day gave an F value of 3.33 (Table 5) 
which indicated a significant difference at the 0.10 
level of probability. Eight of the -10 h·ials after 2 
days had higher counts in sample A than in sample 
B indicating that Ps. fragi initiated growth in milk, 
pasteurized prior to excessive psychrophilic growth, 
at a very rapid rate. Post-pasteurization contamin
ation of milk with this species could lead to lowered 
quality and possibly off-flavors in two or three days 
even though the milk was stored at refrigeration tem
perahires. 

The data of Table 3 present a series of nine trials 
performed with Brev·ibacterium lipolyticwn. No 
growth was evident in either sample A or B in b·ial 
1 but in samples B2, B6, B8 and B9 the counts 

ranged from 17,000 to 26,000 per ml and sample A 7 
had a count of 29,000. The counts were higher on 
the first day after inoculation ill the samples inocu
lated after psychrophilic growth (sample B) than 
those inoculated prior to excessive psychrophilic 
growth in the raw milk (sample A) in all trials ex
cept 1, where no visible growth occurred, and h·ial 
7. This was b·ue also on the second day after inocu
lation except in h·ials 1, 5 and 7. Even though these 
counts appear to be considerably higher they were 
not statistically significant at the 0.10 level. Like
wise, the mean logarithmic counts (Table 5) after 
four days incubation were not significantly different 
(13). . 

In trials with the psychrophilic isolate (Table 4) 
counts were quite high even Cin the first day after 
inoculation. Also the counts were higher in sample 

B on the first day than in A. This possibly could 
appear as a slight stimulatory effect on the initiation 

of psyclu·ophilic growth in pasteurized milk but there 
was no significant difference after four days (Table 
5). 
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From the results of this sh1dy with four species 
of psychrophilic bacteria it is evident that excessive 
pre-pasteurization psychrophilic growth in milk is 
not stimulatory for post-pasteurization growth of 
these organisms. In fact with Ps. fragi the excessive 
growth prior to pasteurization proved to b e inhibi
tory. The necessity for sanitary handling of milk 
after pasteurization to avoid all possible contamin
ation with these organisms becomes apparent from 
these results as all four species increased sufficiently 
in two or three days to bring about deterioration of 
milk quality. 
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PUBLIC HEALTH SERVICE REPORT 
ON FISH KILL 

Approximately 18.4 million fish died in 1964 as a result 
of water pollution, according to a report released by the 
U. S. Public Health Service. Industrial pollution accolmted 
for about two-thirds of the number. Municipal wastes were 
responsible for some 22% and toxic substances from agricul
tural operations approximately 9%. The' remainder were 
killed by various causes including transportaion operations. 

This is the largest number of fish deaths reported since 
the Public H ealth Service began its annual census in 1960 
and represents some 10,5 million increase over the 1963 re
port. However, it is highly likely that the total represents 
little more than a sampling of the actual kills. Part of this 
is clue to the differing reporting_ procedures followed by 
var-ious states and part to the obvious difficulties in monitor
ing the country's thousands of miles of fish streams and 
millions of acres of lakes and marine waters. 

About one-third of the fish killed were considered to have 
some commercial value and about 15% were game fish . The 
loss of fish is doubly significant in water pollution control 
and it often signals a hazard affecting oth er users of water 
and a danger to public health. A kill occurs because of 
some sudden and deadly change in the aquatic environment 
and a stream may be exp ected to recover its fish population 
if given sufficient time. Serious kills seldom occur in badly 
polluted water because there are usually few or no fish in 
the stream to die. 

A total of 485 official reports were received from the states 
reporting in 1964. Fifteen of the fish kills were classified as 
major disasters involving more than 100,000 fish each . Over 

one half of th e incidents and two-thirds of the number of 
fi sh killed were reported in the July tlu·ough September 
period. 

Of th e fifteen major disasters the largest took place in a 
stream near 1 ew Miami, Ohio, where some 7.8 million fish 
were reported killed clue to industrial pollution. The second 
largest loss was 2 million fish attributed to pollution from th e 
municipal sewerage system at Santa Barbara, California. The 
third largest, amolmting to nearly 2 million , occurred near 
Slippery Rock, Pennsylvania, apparently from pollution from 
mining activities. 

A wide variety of polluting substances were cited as the 
cause for the fish kills. These included drainage from a 
Clli"l11ery, accidental spillage of muriatic acid into a stonn 
sewer, acid mine drainage, strip mine pumpings, whey from 
a cheese factory, wet cement grindings from a cement plant, 
ammonia from a refrigertion system, excessive wastes from 
a slaughterhouse, poorly treated city sewage causing low 
dissolved oxygen and high concentration of ammonia, and 
miscelhmeous contamintion from the use of insecticides and 
agricultural sprays. 

The Public H ealth Service report indicates the difficulty 
in obtaining adequate data. Usually a report is received 
from a State fish and game agency or water pollution control 
agency inves tigating an occmrence but other sources and 
individuals are encouraged to send in data. The report fonn 
available to the various states is designed to provide as much 
significant information as possible. 
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SuMMARY 

Donnelly, C. B. (Robert A. Taft Sanitary Engineering Center, 
Cincinnati, Ohio), James T. Peeler, and Luther A. Black. Evalu
ation of state central milk laboratories by statistical analyses of 

standard plate counts.-Standard plate counts reported by ana
lysts in 54 state central laboratories for "normal" milk samples 

sent out in 1961, 1962, and 1963 revealed that an incubation 
temperature of 32 C produced more colonies than 35 C, and 
that the overall variance, s", of counts for any sample should not 
greatly exceed 0.012. Based on this variance, s2 = 0.012, 80% 
of the analysts should agree within 1.3 standard deviations of 
the logarithmic mean of 75% of the normal samples. A method 
for detecting outliers and judging the performance of individual 
analysts is described . 

A procedure of splitting milk samples for agar plate 
counts by several analysts in different locations was 
utilized by Breed and Stocking (1) almost 50 years ago. 
As currently used, the split milk sample procedure gen
erally requires that a sample of fluid milk be divided 
into portions, which are shipped to participating lab
oratories for examination by the agar plate and other 
methods (2). Although not a substitute for periodic sur
veys of laboratory procedures and facilities, many states 
have found that an effective split sample program is a 
valuable supplement in improving the accuracy of 
results reported by milk laboratories. Participation of 
analysts in the examination of split samples promotes 
an increas&d awareness of the need for standardized 
methods and results in a more critical technique in ex
amining routine as well as split milk samples. For lab
oratory administrators, the results also identify analysts 
or laboratories that report extremely high or low counts, 
and with this informat.ion the causes of extreme varia
tion (e.g., media, dilution water, incubation tempera
ture, and reagents) may be more readily determined 
and corrected. 

The Public H ealth Service conducted its first split 
milk sample evaluation of state central milk labora
tories from December 1957 to April1958 (2). In these 
initial evaluations only a small number of insulated 
shipping cases were available, and so the 42 pmticipat
ing states were divided into five groups and each group 
examined a different series of samples. From 1958 

through 1960 a larger number of shipping cases per
mitted sending samples to half of the states at one time, 
and a month later the other half received a different 
set of sarnples. Beginning in 1961 all state central labo
ratories (54 laboratories in 49 states and the District of 
Columbia) were sent an identical set of the same split 
samples in a single mailing, and this same procedure 
was followed in 1962 and 1963. This paper describes the 
statistical analysis of the standard plate counts for 1961, 
1962, and 1963. The growth of bacteria, as indicated by 
number of colonies, from "normal" milk samples at 32 
and 35 C were compared, and variances among analysts 
over the 3-year period were estimated. In addition, 
statistical methods for determining the performance of 
individual analysts and detecting outliers (extreme 
values) are described. 

MATERIALS AND METHODS 

Split Milk Samples. 
The samples examined were "normal" milk samples. That is, 

they were fluid milk samples, which had not been heated in the 
laboratory and to which nothing had been added except raw 
milk (to the pasteurized and homogenized milk to provide 
phosphatase-positive samples) or mesophilic bacteria added to 
produce a desired range of counts. Six of these samples ( dupli
cate raw, pastemized, and homogenized milks) with a range of 
counts varying from 5,000 to 300,000 per ml were sent out in 

each of the 3 years. The preparation and shipment of the samples 
was essentially as described in Evaluation of Milk Laboratories, 
(6). In most instances the samples were received and examined 
the day after they were shipped. Standard plate counts for each 
of the 3 years were reported for each sample by approxin1ately 

100 analysts who made and counted duplicate 1: 100 and 1: 1000 
plates, which had been incubated at 32 or 35 C. For the statis
tical analysis, the standard plate counts were transformed to 
logarithms. 

Statistical Methods. 
The colony counts of the "normal" milk samples at 32 and 35 

C were compared statistically by the Students t test, which tests 
for average differences between two populations means ( 4). 
Variation of results between analysts was estimated by means 

of well known formulae found in most statistical texts. Methods 
for detecting outliers and judging performance of the individual 
analyst, based on the extent of the variation of his results from 
the logarithmic mean, were developed. 
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RESULTS AND DISCUSSION 

Effect of incubation, temperature O'n standard plate 
counts. 

The standard plate counts reported for 1961, 1962, 
and 1963 by analysts who incubated their plates at 32 C 
were compared with the cotmts reported by anal~sts 
who incubated their plates at 35 C to determme 
whether there was an average overall difference in 
colony counts of plates incubated at the two tempera
tures. For this comparison, the counts, transformed to 
logarithms to the base 10, were assumed to be Gaus
sian! distributed under this transformation. There were 
768 observations from data obtained at 32 C, with a 
logarithmic mean of 2.17162 (geometric mean 148), 
and a variance of 0.01757 with 767 degrees of freedom. 
From data obtained at 35 C there were 1,292 observa
tions, with a log mean of 2.11843 ( geometric mean 
131) , and a variance of 0.01335 with 1,291 degrees of 
freedom. Thus, there was a total of 2,060 observations 
with 2,058 degrees of freedom. Let a = 0.01, and per
form the t test as follows: 

(1 ) 

2 2 
S H2 C + S 35 C 

n32 c n35 c 

where: 

x = Sample mean 
s2 = Sample variance 
n = Number of observations in sample 

0.05319 t2058 = - - ------

~ 1 o.o1737 + o.o1335 

" 768 1292 

t2058 = 9.25 

The value t~058 = 9.25 is significant at the a = 0.01 
level and in fact would occur less than 1 in 1,000 times 
by chance ( 4) if the two incubation temperatures ac
tually yielded equal co1ony counts. It can be concluded 
that there is more growth, as determined by colony 
count at 32 C than at 35 C. 

Estimate of variance. 
Estimates of variation between analysts were calcu

lated from the logarithms of the standard plate counts 
reported for plates incubated at 32 or 35 C for the six 
normal samples (duplicate samples of homogenized, 
pasteurized, and raw milk) for each of the years 1961, 
1962, and 1963. Thus, there were 18 normal samples for 
the 3-year p eriod, which yielded 2,080 observations 

1The words "Gaussian distribution" are used here in place of the 
more commonly used "normal distribution" so as not to create 
confusion between biologically normal samples and normal dis
tribution theory. 

T ABLE l. LOGARITHMIC VARIANCE AMO ' G A N ALYSTS AS INDI

CATED BY STANDARD PLAT E COUNTS IN 1961, 1962, AND 

1963 FOR THREE TYPES OF MILK 

32 c 35 c 
Homog- Pas teur- Raw Hornog- Pasteur- Raw Year enized ized enized ized 

1961 0.021 0.005 0.020 0.019 0.007 0.019 
1962 0.066 0.018 0.013 0.033 0.009 0.012 
1963 0.007 0.005 0.012 0.012 0.007 0.010 

TABLE 2. POOLED V AHIA NCES FOR 1961, 1962', AN D 1963 

Incubation temp. 

Year 32 c 35 c 
1961 0.015 0.014 
1962 0.032 0.018 
1963 0.008 0.009 

Overall 0.018 0.014 

'Unadjusted for the 1962 homogenized milk samples. 

T ABLE 3. PooLE D V ARIANCES FOR HoMOGENIZED\ 

P ASTEutUZED, AND RAw MILKs" 

Incubation temp. 

Milk 32 c 
Homogenized 0.031 
Pasteurized 0.009 
Raw 0.014 

Overall 0.018 

' Unadjusted for the 1962 homogenized milk samples. 
bF or 1961, 1962, 1963. 

35 c 
0.021 
0.007 
0.013 

0.014 

(standard plate counts ), 20 of which were excluded 
from the calculations because of extreme variation. 

The variance of counts among analysts for each type 
of milk for each year is shown in Table l. Variances for 
the homogenized milk in 1962 were higher than the 
other variances. Except for the homogenized milk 
sample for 1962, a plot of the observations revealed a 
single peak around the mean. A plot of the observations 
for the 1962 homogenized samples was bimodal, but 
the reason for this was not clear. Part of this variation 
may have been caused by certain analysts' reporting 
indicated incubation temperatures of 32 C, who were 
actually incubating their plates at a higher tempera
ture. Temperature sensitive organisms that grow 
poorly, if at all, above 32 C were employed in certain 
special samples in this study, and no growth was re
ported for these samples by a number of analysts , 
whose data for the homogenized milk fall around the 
lower of the two peaks. As ah eady pointed out, plates 
incubated at 35 C, on an average, yielded fewer 
colonies than plates incubated at 32 C so that a bimodal 
plot would be expected if the two groups of observa
tions were mixed together. 

The pooled variances for all three types of milk for 
the 3 years are shown in Table 2. Table 3 shows the 
pooled variances for the individual types of milk over 

, 

( 
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the 3-year period. Variances reported in Table 2 and 3 
are unadjusted for the homogenized milk examined in 
1962. Tables 4 and 5 were adjusted by deleting the re
sults for the homogenized milk examined in 1962, and 
show, respectively, the pooled variances calculated for 
all three types of milk (except the 1962 homogenized 
milk) for each of the 3 years and the pooled variances 
of the individual milk types sent out in the 3-year 
period. 

While the overall estimate of the adjusted variances, 
0.012, is the same as that suggested by Donnelly, et al. 
(2), Table 4 shows a decrease in variance over the 3-
year period. In particular, the variances for 1963 were 
lower than those for the 2 previous years. This may in
dicate a trend toward better agreemer!t among analysts. 
Agreement (Table 5) was better among analysts for the 
pasteurized samples than for either the homogenized 
or raw samples. 

Tests for detecting outliers. . 
There are a number of methods for rejecting outlying 

values from a group of observations. The two described 
here are of interest because there is a prior estimate of 
variation between analysts. The first method presented 
is an exact test, but is time-consuming. The second 
method is a shorter test for detecting outliers. 

TABLE 4. PoOLED VARIANCES FOR 1961, 1962', and 1963 

Incubation ternp . 

Year 32 c 35 c 

1961 0.015 0.014 
1962 0.015 0.010 
1963 0.008 0.009 

Overall 0.012 0.011 

i "Adjusted for the 1962 homogenized milk samples. 

. •• l 
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T ABLE 5. POOLED VARIANCES FOR HoMOGENIZED", 
pASTEURIZED, AND R AW MILKS" 

Incubation temp . 

Milk 32 c 
Homogenized 0.012 
Pasteurized 0.009 
Raw 0.014 

Overall 0.012 

"Adjusted for the 1962 homogenized milk samples. 

"For 1961, 1962, and 1963 . 

35 c 
0.015 
0.007 
0.013 

0.011 

The first method described by Quesenberry and 

David (5) suggested the statistic: 

I
X· -X I b* = m~x -'-s- (2 ) 

where: 

xi = Sample value 
x = Sample mean 
S = Estimate of the standard deviation based on 

a prior estimate of variance and on the vari
ance of the sample. 

TABLE 6. ExA<"IPLE OF METHOD TO DETECT OuTLIERS 

x. x. 
Analyst SPC/ ml log10 SPC Analyst SPC/ ml log10 SPC 

1 170,000 5.230 14 180,000 5.255 
2 15,000 4.176 15 150,000 5.176 
3 130,000 5.114 16 190,000 5.279 
4 130,000 5.114 17 130,000 5.114 
5 190,000 5.279 18 130,000 5.114 
6 140,000 5.146 19 . 110,000 5.041 
7 120,000 5.079 20 110,000 5.041 
8 89,000 4.949 21 140,000 5.146 
9 140,000 5.146 22 170,000 5.230 

10 10,000 4.000 23 130,000 5.114 
ll 140,000 5.146 24 100,000 5.000 
12 130,000 5.114 25 120,000 5.079 
13 140,000 5.146 

n = 25 
n 

1: xi= 126.228 
i = 1 

n 

,Ex2i = 639.520 
i = l 

x= 5.049 
s2 = 0.091 

The value of b* is compared with a table that gives 
critical values for different significance levels, a. This 
procedure is repeated until a nonsignificant test is ob
tained. The example shown in Table 6 will be tested 
for outlying values, using a = 0.01. Alpha (a) is the 
probability that a value which actually belongs to the 
true population will be rejected. For a = 0.01, this 
would be expected to occur 1 in 100 times on the 
average. 

Donnelly, et al. (2) calculated an estimate of vari
ance s!!v1 = 0.012, v1 = 20, where vi (j = 1,2) is the 
degree of freedom. The logarithmic variance from the 
example is s2v2 = 0.091, V 2 = 24. The value of S in 
equation (2) is 

S = yvr (s2v1) + V 2 (s2v2) 

s = y20 (0.012) + 24 (0.091) 

s = 1.557 

(2a) 

The sample mean x = 5.049 (Table 6) and Xmnx = 
4.000 is the observation of analyst No. 10, which is 
furthest away from the sample mean; therefore, 

b* = 14.000- 5.049 1 = 0.674 
1.557 
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The value of b* = 0.674 is significant at a = 0.01, 
and the observation of analyst No. 10 is deleted. x and 
s2 v2 'are recalculated; and by repeating this procedure, 
it is determined that the observation of analyst No. 2 
is the only other outlying value. The final estimate of 
variance is 0.007 with the hvo outliers deleted. 

A second method is to find the observations outside 
an interval, x + 3s, where s is the sample standard de
viation based on a prior estimate of the variation among 
plate counts of analysts. If s = 0.110 (variance, s2

, equal 
to 0.012) , then the interval x ± 0.330 will include about 
99% of the observations about the mean (x). Any value 
above 5.379 and below 4.719 will be out of limits; there
fore, observations for analysts os. 2 and 10 (Table 6) 
will be deleted. In this study observations from split 
milk samples were compared to the interval x ± 0.330 
to delete outliers. If the true sample variance is as
sumed to be 0.012 and this variance is used as the ac
ceptable criterion of agreement, true members of the 
population will be rejected about 1% of the time on 
the average. 

Detecting analysts with questionable numerical results. 
As has been pointed out, the overall logarithmic vari

ation of the standard plate counts reported in the 1961 
through 1963 split milk sample evaluations was 0.012. 
This variance therefore, will be used as the basis for 
determining acceptable agreement among analysts. 

For the individual samples it is assumed that the 
logarithmic transformation will result in Gaussian dis
tribution of the sample observations. The authors 
checked this assumption for several samples by calcu
lating the number of analysts' observations that fell 
within certain fixed intervals and comparing them with 
values predicted for the intervals from a table of values 
of a Gaussian distribution with the same sample mean 
and variance. The resulting frequencies were compared 
by a x2 goodness of fit test to see whether the observed 
values were significantly different from the predicted 
values ( 4). In all cases tested the x2 test was nonsignifi
cant at the a = o.ot level, where a is defined as the 
probability of rejecting a hypothesis when it is true. 
Since there was insufficient evidence to the contrary, it 
was assumed that the samples were approximately 
Gaussian distributed. 

The probabilities that will be quoted are more nearly 
correct for large sample sizes. In this study the popula
tion was composed of all analysts who used a certain 
prescribed procedure (standard methods, equipment, 
incubation temperature, etc.). Two methods for detect
ing observations (outliers) that may represent depar
tures from the population under consideration have 
been described. These outliers are usually a result of 
some gross deviations from the true population (i .e., 
using an incubation temperature of 33.5 C when 32 C 

is required). A value that is too far avvay from the 
sample mean may, however, reHect a departure in pro
cedure by the analyst, or it may represent a chance 
value that occurred even though the analyst strictly 
adhered to the procedure. t 

The purpose of this section is to set up a test that will 
detect questionable observations that would occur only 
a small proportion of the time by chance alone. First, 
limits must be chosen to be used for each sample. This 
will result in the acceptance ·of observations within 
some limits of the Gaussian curve around the mean of 
each of the samples submitted for analysis . The con
vention used here will be to express the limits in terms 
of the standard deviation of an acceptable sample, 
which we have defined as having a variance of 0.012 
(standard deviation, 0.110). The variance, s2, of a sam
ple can then be calculated, and the predicted number 
of analysts can be compared vith the observed number 
found by using limits based on the acceptable sample. 
If the variation of a sample is greater than 0.012, then ' 
a larger nwnber of analysts with observations out of 
limits should be detected. 

The limits chosen to test each sample were log mean 
± 1.3, where s = 0.110. Hoel (3) states that a set of 
data from a Gaussian population will contain about 
957o of the observations of the sample between the 
limits x ± 2s when the number of observations, n, is 
large. In a similar manner it can be stated that about 
80 Yc of the observations fall in the interval, x + 1.3s, 
if there are at least 10 observations in each sample. It 
can be stated, therefore, that for a very large (100 or 
more) sample of observations with a variance of 0.012 
about 80% of the observations will be within the limits 
:X ± 0.143 where 0.143 is 1.3 times 0.110. For smaller 
samples the observed percent may not agree so closely 
with the predicted value. The predicted and observed 
values for 32 samples, listed in Table 7, indicate that 
the predicted values are closer to the observed values 
when the number of observations is larger. 

A major asset of this test is that the actual sample 
variance does not have to be calculated in order to use 
the test, inasmuch as the test separates values that are 
away from the mean from values near it. 

The situation in which the analysts submit results for 
k biologically normal samples may now be considered. 
If it is assumed that the samples are independent, each 
with variances of 0.012, a probability of acceptance of 
analysts can be calculated. In order to calculate this 
limiting probability (when all the true sample variances 
equal 0.012) , it is necessary to set the number of sam
ples out of k that will be allowed out of limits before it 
can be stated that an analyst has failed to comply a 
reasonable number of times. 

Let the limit of 25% of the k (75 % of samples must 
be within limits) samples be set as the maximum allow-

i, • ,. 
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T ABLE 7 . PERCENT OF ANALYSTS AccEPTED CoMPARED WITH 
THE PHEDICTED PERCENT ACCEPTED WITHIN 

LOGARITI-IMIC 1V[EAN ± 0 .143 

Year 32 c % Accepted Year 35 c % Accepted 
source observed predicted source observed predicted 

1961 H4"·" 79(34)0 65 1961 H 4 70(77) 68 

H 5 74(34) 70 H 5 77(77) 72 

P6 97(34) 94 P6 92(77) 89 

P7 100(34) 98 P7 96(77) 97 

RIO 71 (34) 70 RIO 74(77) 71 

Rll 79(34) 69 Rll 81(77) 72 

1962 P7 89(44) 72 1962 P7 90(68) 90 

P8 89(44) 72 P8 88(68) 85 

R l2 82(44) 81 Rl2 87(68) 87 

Rl3 89(44) 79 Rl3 85(68) 77 

1963 H 3 92(51) 92 1963 H3 85(74) 83 

H4 94(51) 93 H4 87(74) 81 

P5 90(51 ) 93 P5 92(74) 97 

P6 92(51) 98 P6 96(74) 90 

Rl2 86(51) 84 Rl2 82(74) 87 

Rl3 88(51) 89 Rl3 82(74) 85 

"H = homogenized miik; P = pasteurized milk; R =raw milk. 
"Type of milk and sample number . 
•Number of observations. 

able number of observations outside x -+- 0.143, for any 
one analyst. The chance of an analys t being within 
these limits if two or less of eight observations exceed 
the limits can be calculated as follo vvs: 

where : 

X = 0, 1, ... , k 
r < k 

= 0 otherwise 

x = Number of observations out of limits 
r = Number of allowable observations out of 

limits 
k = Number of samples 
p = Probability of rejection when s2 = 0.012 

1 - p = Probability of acceptance when s2 = 0.012 

Substituting in equation (3), 

x=2 

Pr( x L 2) = x~o ( ~ ) ( 0.2 r ( 0.8 y-x = 0.80 

It can be concluded that 80% of the analysts will be 
accepted when they are allowed to have observations 
outside the limits x ± 0.143 on two or less samples out 
of eight. If the variances of the samples are larger than 
0.012, then fewer analysts will be found acceptable. 

Examples of appl·ication of test criter-ion to spl-it 
sample survey data. 

The method outlined below is based on work in the 
two precc::ding sections where it is stated that analysts 
should agree within 0.143 of the logarithmic mean of 

TABLE 8. ANALYSTS vVHO Sun:MITTED SPLIT MILK SAMPLE 
RESULTS IN 1961, 1962, AND 1963 AND WERE 0 UT OF 
L IJ\IJTS ± 0 .143 ON MORE THAN 25% OF 16 SAMPLES 

32 c 
2R" 
61-I 

53R 

Incubation temperature 
35 c 
lD 
4D 

19T 
19M 
27A 
51S 

"Number denotes the state; letter is the code for name of analyst. 

the counts per ml on 75% of the biologically "normal" 
milk samples. The procedure vvill then accept approxi
mately 807o of the analysts when the logarithmic vari
ance is 0.012 on each of the samples. In addition to 
other assumptions already mentimied, samples are as
sumed to be homogeneous in composition and to have 
been kept at a uniform temperature between 32 and 
40 F from the time of their preparation until they are 
examined. The steps for the statistical analysis are : 

1. Using logarithmic tables, look up the logarithms 
of all the counts per ml reported for a given sam
ple. Calculate the mean of the logarithms for this 
sample (as illustrated in Table 6). 

2. The outliers are rejected by computing the limits 
(mean - 0.330, mean + 0.330) and rejecting the 
numbers that fall outside these limits . 

3. Recompute the mean if values have been rejected; 
if not, use the previous mean to determine the 
limits (mean - 0.143, mean + 0.143) and note the 
analysts that are rejected by the limits in steps 2 
and 3. 

4. Repeat steps 1 through 3 for each "normar ' sam
ple, and list all analysts who fail to agree on 75% 
of the "normal" samples in some given period (e.g., 
9 out of 12 in each consecutive 12-month period). 

As a further example of the application of the meth
od, the results of 53 analysts who had performed the 
analyses on the split samples for the 3 years were exam
ined . There were 17 analysts who reported incubating 
their plates at 32 C and 36 analysts who reported in
cubation at 35 C. The data from the two homogenized 
samples fo r 1962 were deleted, and the test was applied 
to the remaining 16 samples. The code number is given 
in Table 8 for the analysts who were out of limits on 
at leas t 5 of 16 samples (more than 25% of the samples). 
The three listed under th e 32 C data represent 18% of 
the 17, and the six listed under 35 C data represent 17% 
of the 36, which is in the range of the number we would 
expect to reject since the overall sample variance for 
the 3 years was 0.012. 
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STUDY INDICATES EXTENDED DANGER 
OF PESTICIDES 

\ .Yhen an insecticide has done its job of controlling insects, 
rain washes it off the plant and it disappears in the soil. But 
that's not always the end of the story for many chemicals
members of the DDT famil y, for example, may be carried in 
runoff water to the streams and lakes or out to sea. As 
DDT compow1cls accumulate in the lake mud, they get into 
the bodies of small water ru1imals that fish feed upon . 

Up to this point water has diluted the chemicals to harm
less amounts that cause no worry to man. But from there 
the life cycle in the lake waters starts to concentrate the DDT 
-first in tiny aquatic animals, then in fish, and finally in 
water birds that feed on the fish. 

This cycle in Green Bay in Lake Michigan was described 
by Joseph J. Hickey and J. Anthony Keith, University of 
Wisconsin wildlife specialists, and by Frances B. Coon of 
the \Visconsin Alumni Research Foundation, in a report to 
the Am erican Institute of Biological Sciences holding its 
annual meeting recently at the University of Illinois, Urbana. 

Hickey and his t eru11 of researchers srunpled lake mud 
from 33-foot to 96-foot depths in Green Bay and Lake Michi
gan on both sides of the Door County peninsula to study 
the accumulation of DDT and its breakdown products. Then 
they sampled aquatic animals from the mud, fish from gull 
stomachs and gill nets, and gulls from nesting islands off 
the main peninsula. 

The bottom mud averaged 0.014 part per million of DDT
related chemicals, a level far below the hazardous range. 
But when they checked Pontoporeia, a small aquatic animal 
that lives in the mud, they fDLmd its level of the DDT com
plex to be 30 tim es more concentrated than in the mud, or 
about 0.42 parts per million. 

Two species of fish, chubs and whitefish, taken from deep 
waters 5 miles off the mainland showed ru1 even greater 
buildup of the insecticide materials. These and alewives 
taken from the stomacHs of gulls or near gull nests-contained 
about 10 times the concentration of insecticide as found in 
Pontoporeia, or about 4 parts per million. 

The end of the food chain cycle in the lake is the bird 
that eats the fish. H ere is the greates t concentration of the 
chemical in amounts that concern wildlife specialists . The 
reseru·chers found that herring gulls had 27 times as much 
DDT in the breast muscle as found in one of the species 
of fish . Ring-billed gulls and old-squaw ducks had con
centrations of the chemicals higher thru1 found in whitefish 
but much lower than in herring gulls. Hickey and his col
leagues said that such concentrations of chemicals in herring 
gulls probably can poison the birds, especially during periods 
of starvation or other stress. It is also possible that these ' 
birds may experience reproductive failmes. 

There are still many tmanswered ques tions about pesticides 
in the wildlife cycle. Researchers don't know, for exru11ple, 
the level of chemical contrunination in gull diets throughout 
the year. lv!ost young herring gulls migrate to the Gulf of 
Mexico for the winter, but a large nwnber of Lake Michi
gan's adults stay in the Great Lakes Region. 

The researchers don't know how often DDT will cause 
death in a gull. D eath usually comes when high concentra
tions of the chemical get into the cenh·al nervous system of 
<m anima l. Robins and house sparrows are reported by other 
investigators to h ave died wh en they have 50 to 65 parts 
per million of DDT in the brain. Apparently healthy gulls 
in this study averaged 21 parts per million in the brain tissue 
and 2441 in their body fat. 

The researchers don't know how often this supplemental 
DDT stored in other parts of the body gets into the central 
nervous system, and they don't know what stress conditions 
might cause this transfer. In two years of the study, Hickey 
heard only a few reports of herring gulls apparently dying 
of DDT poisoning. Hickey ru1d Keith found two dead gulls 
that had brain levels of DDT 8 times higher than th ey fotmd 
in live, healthy birds. 

The water of Green Bay isn' t typical of Lake 1\llichigan 
and the other Great Lakes, but the results fotmd in the Uni
versity of Wisconsin study strongly suggest that similar stud
ies be made in the Great Lakes region . 

TWO CDC TRAINING COURSES ON 
HOSPITAL AND ENVIRONMENTAL SANITATION 

The Training Branch, Communicable Disease Center, Pub
lic H ealth Service has announced two training courses for 
sanitarians to be presented at its Atlan ta facilities. 

The first course, "The Sanitarian and the Control of the 
Hospital Environment," is set up for F ebruary 7-11, 1966 and 
is intended for public health sanitarians responsible for curb
ing infection through environmental control activities in hos
pitals and similar institutions. The program will be designed 
for those without experience as well as others who have had 

previous work in this field. 
The second course, "Environmental Control of Commwu

cable Diseases," is scheduled for Mru·ch 7-11, 1966. It is 
intended for sanitarians and other public health workers whose 
responsibilities involve them in enviromnental aspects of 
disease control. 

Information on both courses may be obtained from the 
Chief of the Training Branch, Communicable Disease Center, 
Atlanta, Georgia, 30333. 

' .. I 
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ASSOCIATION AFFAIRS 
REPORT OF THE COMMITTEE ON 

FOOD EQUIPMENT SANITARY STANDARDS 
- 1965 

The objectives of the International Association of Milk, 
Food and Environmental Sanitarians Committee on Food 
Equipment Sanitary Standards are to palticipate with h ealth 
orgm1izations and industries in the formulation of sanitary 
standards and educational materials for the fabrication, in
stallation, and operation of food equipment and to present 
to the membership those standards and educational materials 
which the Committee recommends be endorsed by the Associ
ation. 

The IAMFES Committee, known h ereafter as the Commit
tee, has been instructed by the Executive Board to prepare 
an interim repOtt for 1965 and develop a compreh ensive one 
for presentation at th e 1966 meeting. Therefore, the follow
ing progress report will only briefl y outline the Committee's 
activities this year in working with two health and industry 
organizations (National Sanitation Foundation's Joint Com
mittee on Food Equipment Standards and th e ational Auto
matic Merchandising Association's Automatic lvferchandising 
Health-Industry Council ) and progress in meeting its ob
jectives. It is expected these organizations will be the two 
groups that th e Committee will work with during th e coming 
year. 

NATIONAL SANITATION FOUNDATION 

The Committee was represented at the 1965 meeting of the 
National Sanitation Foundation's Joint Committee on Food 
Equipment where appropriate action was taken on several 
proposals and prior to the meeting reviewed and submitted 
comments on each draft of these proposals. Since the m eet
ing the Committee has also reviewed and submitted cornm ents 
on proposed changes to existing standards and criteria and 
the development of n ew ones. 

The Joint Committee recomm ended that Standard No. 7 
on Food Service Refrigera tors and Freezers be revised, chang
ing the shelving of prefabricated walk-in refrigerators and 
freezers from product contact surfaces to splash contact sur
faces, because food should not be stored directly on such 
sh elving and that ample protection of food stored within such 
units should be afforded. 

The comprehensive revisions to NSF Standards Nos. 1 and 
3 were approved by the Joint Committee. These revisions 
which have been tmder development for approximately three 
years by industry and public health officials were made for 
the purpose of updating the standards and making them more 
applicable to publi c health and industry needs. Standard 
1 o. 3 contains the fo llowing three significant changes: All 
dishwashin g machines must now be equipped with devices to 
automatically control the wash and rinse cycles; temperature 
of the wash water must be maintained at or above 150°F.; 
and the power rinse water temperature must be maintained 
at 'or above 160°F. (fanner wash and power rinse water 
temperatures for multiple tank machines were 140°-160°F. 
and 170°F., respectively). These water temperature changes 
were based on some of th e Foundation's best research work 
which the Committee has had an opportunity to review. 
The revision of these two standards becomes effective Janum·y 
1, 1966. 

At th e Joint Committee meeting a preliminary draft of the 
proposed Installation and Layout Manual for Food Service 
Equipment was briefly reviewed. This Manual is intended 
for broad usage by many groups and to supplement rather 
than replace the installation section in the present NSF 
Standards. The Manual would follow the general format of 
other NSF Standards and include a ch eck list for field 
evaluation and illustrations and photographs. Since the Joint 
Committee meeting, th e Committee has reviewed the Manual 
and offered comments to Mr. Eric Mood, Chaim1an of the 
Special TSF Public H ealth-Industry Committee responsible 
for the first draft of the Manual. 

The Joint Committee also approved minor ch anges in 
Standards Nos. 2, "Food Service Eqt{ipment" and 8, "Com
mercial Powered Food Preparation Equipment". It recom
mended that the Fatmdation initiate the development of 
Standards covering kitchen ventilation systems, pot and p an 
mechanical washers, and refrigerated food market equipment. 
It also recomm ended that the Foundation initiate a com
prehensive revision to NSF Stm1dard No. 4, "Cooking and 
\Vanning Equipment" and Criteria C-1 , "l'vfanually Activated 
and / or Coin Activated Vending Machines". It further recom
m ended that special committees be appointed to study, (1) 
The. problems of and develop more definitive requirements 
for automatic controls and such other matters relating to the 
general automation of commercial spray- type dishwashing 
machines and (2) The acceptability of wood for lin1ited use 
as food contact surfaces . A preliminary draft of a proposed 
revision of Criteria C-1 has been reviewed by the Committee 
and a recommendation that a separate Criteria be developed 
for Coin Operated Vending Machines, because of the special 
problems associated with this type of equipment m1d the 
special legislation for such equipm ent, has been submitted to 
NSF. 

The Joint Committee reviewed th e report of the Conference 
of lvfunicipal Public H ealth Engineers relating to Mobile 
Food Service Vehicles. The Foundation staff requested that 
each member organization study th e report and inform the 
NSF as to the advisability of developing a Standard for such 
equipment. It was the consensus of the Committee members 
that, while it was an excellent report and would be very 
beneficial to a state or local comm unity developing legislation 
along this line, the NSF should not be developing Standards 
for an entire food service es tablishment, as the development 
of sanitation standards on such a broad scale was the function 
of public h ealth and related regulatory agencies. 

NATIONA L AUTOMATIC ifEHCHANDISING ASSOCIATION-( NAMA) 

The National Automatic Merchandising Association's Auto
matic Merchandising Health-Industry Council ( AMHIC) held 
its ninth annual meeting during October, 1964, and this 
Association and other public h ealth organizations and the 
affected industries were represented and participated in 
AMHIC's deliberations. The afternoon of the first clay was 
reserved for the public health representatives and was used 
by them to discuss public health objectives and policies to 
be followed in their work with the entire membreship of 
AMHIC. The n ext morning was reserved for these r epre
sentatives to examine the puqlic h ealth aspects of the vend
ing machines in the E xhibit Hall prior to meeting .with the 
other members of the Council. This was a valuable ex-
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perience for the Association's representative and enabled the 
public health members to coordinate and clarify their views 
on the work of AMHIC. 

The Evaluation Manual, an essential tool in evaluating food 
and beverage vending machines, continues to undergo minor 
changes in accordance with new knowledge and teclmological 
develepments. The Manual will now require the manufactmer 
of packaged candy, cookies, pastry or similar machines to 
enclose the product vend chute with a rodent-proof cover 
or to submit such a cover or door as optional equipment when 
applying for a Letter of Compliance. AMHIC also considered 
several other changes to the Manual as well as those necessit
ated by the revision of the Public H ealth Service Recommend
ed Code and appointed a committee to study these changes 
and to recommend appropriate revisions to the Manual at 
the 1905 meeting. -

The first draft of the proposed revision of the NAMA Check 
List fo1· use of the evaluation agencies in determining a 
machine's ability to comply with the Manual was reviewed 
by AMHIC. Several changes were made to the Check List 
a t that time; since then, the Committee has reviewed this 
draft and submitted comments to NAMA. A second draft 
incorporating recommendations of this and othei· committees 
as well as recent changes in the Public Health Service Code 
is being prepared for review and comment by this and other 
public health organizations before the next meeting of 
AM HI C. 

The need for exercising some control over machine recon
ditioners has been evident to the members of AMHIC for 
some time. In many cases, a machine, which has been 
examined by one of the NAMA Evaluation Agencies and 
awarded a Letter of Compliance, is altered during the re
conditioning process in such a manner as to violate the 
public health provisions of the Manual. Therefore, it was 
recommended that the AMHIC staff explore this problem 
in depth before the next meeting and submit appropriate 
recommendations to the member of AMHIC for maintaining 
the public health status of such machines. 

Heports on preliminary studies of labeling of machines 
and products, ice-making equipment standards, pop-bottled 
milk, cleaned in-place equipment and machines, automatic re
set cut-off controls, and approval of conversion kits were 
presented to AMHIC. No action was taken on the report 
on automatic controls since failure to reset a manual cut-off 
control would not constitute a public health problem or on 
the report on approval of conversion kits since NAMA and 
its evaluation agencies·• cannot at present accept such com
ponents as "Auxiliary Equipment" . It was recognized, how
ever, that the labeling of machines and food and beverages, 
standards for ice-making equipment, standards for pop-bottled 
milk, and a criteria for cleaning machines in place might con
stitute problems for puolic health officials and members of 
the vending industry and, therefore, should be given further 
study during the next year so that AMHIC could take ap
propriate action. 

At the 1964 meeting of AMHIC, the Chairman of the 
IAMFES Food Equipment Committee was re-elected Co
Chainnan of AMHIC to represent the p ublic health group . 

RECOMMENDATIONS 

l. The Association reaffirm its support of the National 
Sanitation Foundation and the ational Automatic Merchan
dising Association and con tinue to work with these two organi
zatioFis in ij] eveloping acceptable standards and educational 
materials for the food industry and public h ealth. 

2. The Association urge all sanitarians to obtain a com-

plete set of the National Sanitation Foundation's Food Equip
ment Standards and Criteria and a copy of the National 
Automatic Merchandising Association-Automatic Merchandis
ing Health-Industry Council's Vending Machine Evalua ion 
Mamwl; to evaluate each piece of food equipment and vend
ing machine in the field to detennine compliance with the 
applicable sanitation guidelines, and to let the appropriate 
agency know of any manufactmer, installer, or operator fail
ing to comply with these guidelines. 

3. The Association mge all sanitarians and regulatory agen
cies to support the work of the Association's Committee and 
subscribe, by law or administrative policy, to the Standards, 
Criteria, and Evaluation Manual for food equipment and 
vending machines. 

Karl K. Jones, Cha·i:mwn 
( Indiana Association), 
Indiana State Board of H ealth, 
Indianapolis, Ind. 

Austin T. Rhoads 
( International Association), 
National Canners Association, 
Washington, D . C. 

Francis M. Crowder 
( South Carolina Association) , 
State Boru·d of Health, 
Columbia, S. C. 

Lloyd W. Regier 
( International Association) , 
University of orth Carolina, 
Chapel Hill, N. C. 

Jerome Schoenberger 
(New York Association), 
New York Health 

Department, 
New York, N. Y. 

Eaton E. Smith 
(Connecticut Association), 
State Department of 

Consumer Protection, 
Hartford, Conn. 

Harold \Vainess 
( Illinois Association) 
Harold \Vainess and 

Associates, 
Chicago, Ill. 

1965 REPORT OF THE 
3-A SANITARY STANDARDS SYMBOL 

ADMINISTRATIVE COUNCIL 

The International Association of Milk, Food, and En
vironmental Sanitarians is a corporate member of the 3-A 
Sanitary Standards Symbol Administrative Council. It is 
appropriate, therefore, that a swnmary report of the activities 
of the Cmmcil during the past twelve moaths be presented 
at Annual Business Meetings of the Association. 

3-A Sanitmy Standards for Silo-Type Storage Tanks, for 
Equipment for Packaging Frozen Desserts, Cottage Cheese, 
etc., for Ton-Coil Type Batch Pasteurizers, for Non-Coil Type 
Batch Processors, and for Dry Milk Sifters, have become ef
fective since the last Annual Meeting of this Association. As 
was to be anticpated, the taking effect of five 3-A Sanitary 
Standards has resulted in munbers of inquiries regarding the 
acquirement of authorizations, in the mailing of application 
forms, and in the issuance of a respectable number of 
authorizations to use the 3-A symbol. 

Since September 15, I 964, the date of the 1964 Report 
of the 3-A Symbol Council, three holders of authorizations 
have elected not to renew them. However, eight authoriza
tions have been issued to manufactmers of equipment cover
eel by 3-A Sanitary Stru1dards in effect on September I5, 1964; 
and six covering Silo-Type Storage Tanks, three covering 
Batch Pasteurizers, three covering Batch Processors and five 
covering Dry Milk Sifters have been issued. Several other 
applications for authorizations covering Dry Milk Sifters are 
being processed. 

;, 
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A tabulation of the types of equipm ent to which authoriza
tions currently in effect follows: 

3-A SYMBOL COUNCIL AUTHORIZATIONS IN EFFECT 

Serial No.* 
0102 
0203 
0300 
04 02 
050G 
0600 
0700 
0807 
090 2 
1001 
1102 
1202 
1303 
1400 
1500 
1602 
1702 
1901 
22 00 
2·300 
24 00 
2500 
2600 

September 1, 1965 

Type of E quipment 
Storage Tanks 
Pumps 
'Veigh cans 
Homobenizers 
Automotive 'l'an1\s 
Elect•·ic Motors (Rescinded) 
Strainers 
Piping Fittings 
l 'hermometer F ittings 
In -Line F il ters 
Plato- type Heat Exchangers 
Return Tubula t· Heat Exchangers 
F arm Tanh:s 
Lea k Protector P lug Vah·es 
Ma nu a lly- Opera ted l\lilk Dispensers 
Evaporators 
Fill ers and Sealers 
Freezers 
Silo -Type Storage Tanks 
Filling Equip 't. for Packagin g 
Batch P asteuri zers 
Ba tch P rocessor s 
Dry Mil k Sif ter s 

*Inclu des amendment s in effect. 

Authori zations 
17 
1~ 
0 
3 

17 

0 
12 

1 
1 
7 
3 

25 
4 
5 
6 
6 
2 
6 
0 
3 
3 
2 

135 

The corresponden ce which the Council must carry on in
creases progressively. In the ten years of its existence 282 
formal 1·equests for application fom1 s h ave been filed ; 172 
numbered authoriza tions h ave been issued. Of these 135 
are currently in effect. Ta!..ing into account renewals and 
changes in model listings, over 1200 certificates have been 
prepared and mailed . The amendments of nine 3-A Sanitary 
Standards respeeting conformance to 3-A Sanitary Standards 
for Multiple-Use Plastic Materials, which became effective 
on July 9, 1965, necessitated correspondence with fifty-eight 
holders of eighty-five authorizations to update their celtifi
cates. Many do not use plastic pmts but a considerable num
ber of ce1tificates had to be prepared to indicate compliance 
with the am ended 3-A Sanitary Standard. This pwcedure 
has been followed whenever an amendment to an y 3-A Sani
tary Standards alters th e significance of celtificates of author
ization issued prior to the date of effect. 

The adoption, in 1962 and in 1963 respectively, of 3-A 
Sanitary Standards for Multiple-Use Rubber and Rubber
Like Materials, and for Plas tic Materials, used as Product 
Contact Smfaces of Dairy Equipment, created among sani
tarians a demand for some m eans of identifying dairy equip
ment replacement parts made of either of these materials, by 
means of the 3-A symbol. However, the By-Laws of the 
3-A Sanitary Standards Symbol Administrative Council re
strict the issuance of authorizations for the use of the 3-A 
symbol to manufacturers of EQUIPMENT which conforms 
to 3-A Sanitary Standards. And, in order to make it clear 
to those who might apply for · authorizations covering only 
the MATERIAL of which replacements of expendable parts 
of equipment are made, · the By-Laws were amended two 
years ago, as covered in the 1963 Report of the Council, 
to the effect that the 3-A Symbol Council is -

"not to grant authority for the use of the said 
symbol solely because of confom1m1ce to 3-A Sani
tary Standards for material." 

Valid reasons for this action included: (1) the incapability 
of the 3-A Symbol Council, in the absence of essential 
facilities, to assure itself of complim1ce of a specimen of 
material with the pertinent 3-A Sanitary Standards, nor of 
continuing compliance by the manufacturer, and (2) the re
luctance of the Board of Trustees to expose the 3-A symbol 

to opportunities for mis-use which might seriously discredit 
its use on equipment. 

Thb was the status until the closing day of the meeting 
of the 3-A Sanitary Standards Committees in Kansas City, 
April 1, 1965. At that session Dr. D. F. Siddall, Chaim1an 
of the D.F.I.S .A. Committee on Plastics, presented a report 
in which the design of a distinctive 3-A symbol to be applied 
to MATERIALS which conform to 3-A Sanitary Standards 
was presented, and proffered the advisory and consultative 
services of a committee of plastics chemists to guide the 
Council in the administration of the use of the symbol on 
that type of material-plastics. The report proposed that 
the 3-A Symbol Council undertake the administration of the 
use of an auxiliary 3-A symbol for materials. Following 
general discussion of these proposals, the group adopted the 
Plastics Committee Repolt. 

The organization essential to impl~mcnt such a proposed 
extension of administration of the use of another symbol by 
the 3-A Symbol Cotmcil may not be undertaken without the 
express approval by all of the corporate members. The Dairy 
and Food Industries Supply Association has indicated its 
approval of such an extension of Cotmcil activity. The 
Dairy Industry Committee has the question under cQnside!'
ation. The question has formal.Jy been submitted to the 
Executive Board of this Association, and a decision has no 
doubt been reached, and will be announced, at this Busin€ss 
Meeting. (Editors note : A motion approving ti~is extension 
of the Councils activities was adopted at the mmual meeting 
of the Executive Board.) 

\Vhen unanimous approval by the three corporate members 
of the Cotmcil has been granted, several essential steps 
must be taken: 

l. The design of the symbol proposed must be registered 
with the Trade Mark Division of the U. S. Patent Office. 
If th e proposed design is already registered, or it too closely 
resembles a registered design, and its use might be con
fusing, a modification or different design must be developed 
and submitted for registration. 

:2. The By-Laws of the 3-A Symbol Council must be sub
jected to major revision , or a separate section pertaining only 
to materials must be prepared. The proposed draft must 
be approved by the corporate members. 

3. The application forms, certificates, etc., essential to the 
mechanics of this extension of administrative activity must 
be prepared and printed. 

4. Details of the liaison between the Cow1cil and the ad
visory committee of chemists must be agreed· upon. 

None of these steps can be consmnmated overnight. Regis
tration of the proposed symbol may requir:~ p10nti1s. ( H.egis
tration of the 3-A symbol now in use required several years ) . 
Revision of the By-Laws cannot be completed until registry 
of the proposed symbol is assured, because one of the 
Articles pertains to its description. 

Pending approval of the proposed extension of activity of 
the 3-A Symbol Council, involving the mechanics enumerated 
above, by all of ti1e corporate members, ti1 e Board of Trustees 
has the responsibility of carefull y weighing several matters 
and resolving some questions which informal review of the 
proposal have revealed, in order to be in position to decide 
whether to implement the proposal. , 

T he first of these is that the promise of assistance in 
technological matters, proffered in the Report of the Task 
Committee on Plastics, obviously applies only to plastics. 
Rubber is also covered by 3-A Sanitary Standan;ls, and tech
nical problems can be foreseen in ti1e administration of the 
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use of the symbol on parts made of it . But teclmological 
assistance has not been proffered to th e 3-A Symbol Council 
by the manufacturers of rubber parts. Any program adopted 

should apply equally to both materials. 

The second question is of far greater import. Of all of the 
plastic and rubber parts or appurtenances employed in equip
ment covered by 3-A Sanitary Standards, only two shapes

tubing and drip deflectors-lend themselves to positioning 
of the symbol on a non-product-contact surface. It is rather 

certain to be the consensus of the members of this Associa
tion that it is a violation of a principle of sanitation to emboss 
onto or to impress a symbol into a product-contact surface. 

In num erous instances this would interfere with efficient 

functionin g of the part. The printing of the symbol on a 

product-contact surface is an untried potentiality, general ap
proval of which is also doubtful; the pem1an ence of printed 
symbols is highly questionable. 

The third question is one of feasibility. Assuming a 

means of placing the symbol on parts of non-metallic material 
can be developed, it must be conceded that the identification 

of very small parts, such as 0-rings for shafts of less than 

3/ 8" diameter, wou ld present serious difficulties, and would 
greatly increase their cost. 

It will no doubt be agreed that the making of exceptions 
would open the way to administrative chaos. If the proposed 
program is not applicable across the board, without exception, 

its effectiveness is seriously jeopardized . The Board of 
Trustees must be permitted to exercise its prerogative & of 

detennining that the mechanics involved in the identification 
of materials are feasible, that manufacturers of parts made of 

the materials covered by the two 3-A Sanitary Standards will 
voluntarily participate in the proj ected program, and that th e 

Council is in position to assum e th,e added responsibility. 

\~le have now had nearly ten years experience in the ad

ministration of the use of the 3-A symbol. \Ve are in position 
to foresee problems involved in the proposal of the Com

mittee on Plastics of which many of those who express a 

desire for a means of parts identification probably have no 

concept. 

I th erefore appeal to you to give the Board of Trustees 

tim e to thoroughly explore the potentialities for an effective 

program, and not to pressure it into hasty action. 

D. C. Cleveland, Trustee 

M. R. Fisher, Trustee 

K. G. \Veckel, Trustee 

C. A. Abele, Sec-TTeas. 

NEWS AND EVENTS 

JIM SMATHERS COMPLETES 
TWENTY YEARS OF SE,RVICE 

James B. Smathers on October 25 completed twenty years 
of service with the Maryland and Virginia Milk Producers 

Association . H e is Field and Quality Control Supervisor and 
Managing Editor of Milk Pwducer News, a monthly pub
lication of th e Association. 

Begilming as a fi eldman for th e Association h e has con
tributed a great deal to the present high quality of th e milk 
supply for the \Vashington market. Of particular note was 

his promotion of the bulk tank program. The Association 

was one of the first producer organizations on the east coast 

to undertake tlus method of h andling milk. Through his 

constant efforts and leadership in the development and use 
of pipeline milkers, milking parlors and feed lot handling 

the vVashington area has kept abreast of national trends in 
modern milk pwduction methods. 

Jin1 is well-known and active in IAMFES affairs and 

presently is Co-Chaim1an of the Dairy Fann Methods Com
mittee. He is a Director on the Board of the National 
Mastitis Council and currentl y is active with the Maryland 

and the Virginia Mastitis Cotmcils. Jim is a past president 
of the Virginia Dairy Fieldm en's Association and is a member 

of a ntmlber of state and national organizations. 

Jim Smathers is a native of Kentucky and received a B. S. 

in Dairy Science and Fann Economics from the University 
of Kentucky. He has been extension dairyman for that Uni

versity, also fieldman for the Pet Milk Company in vVisconsin 
and Heldman for the Evansville Milk Producers in Indiana. 

NEW REGISTRATION LAW 
IN SOUTH DAKOTA 

An Act "relating to the preservation and protection of th e 
public health and providing for the registration of sani

tarians" has been passed by the South Dakota Legislature. 
It furth er provides for the establishm ent of a Board of 

Hegistration and defines its powers and establishes the quali
fications for sanitarians. 

The Boal'd recently appointed by th e Governor consists 

of Howard Froiland, Chail·man, Charles E. Carl, Secretary, 

Herman Bauder and Donald Spiegel members. All are 
presently active in sanitation and public health . A fifth 

member, required by the new law to be a public-spirited 

citizen, is John Trucano. Hegistration of sanitarians began 
January 1, 1966. 

, 
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THE PROBLEM OF SEDIMENT IN MILK 

BEN LucE 
Vl ashington State Depmtment of Agric ultt~re 

Olympia, Washington 

believe it is one of the two major problems of the Dairy 

Industry today, second only to Mastitis. However, ignoring 

the problem, as we have done for the most part since the 

advent of the bulk tank, or sweeping it under the rug, does 

not correct it or make it go away. 

Milk, unlike most agricultural products, is not protected 

by a skin, shell, or peeling. 'vVe cannot clean milk with 

water and a scrub brush as we can an egg or potato. It is, 

therefore, vital that we keep milk clean and free of any con

tamination. It is ridiculous to try to justify or to ignore 

any extraneous material or excessive leucocytes in milk. 

Filtering is anything but the answer, as it only makes the 

particles fin er and the damage has ah·eady been clone in a 

liquid product such as warm milk. One only needs to observe 

the final several gallons of milk being pw11pecl out of many 

of our farm tanks to realize the seriousness of the situation. 

Any visible sediment in the tank, especially at this tim e, 

after the three to five minute agitation necessary to get a 

representative sample for butterfat test, indicates gross con

tamination of the milk. This sediment is certainly not road 

dust and I shudder to think of th e permanent damage that 

would be clone if Reader's Diges t decided to make a "Spec

tacular" out of this. 

Prevention of this problem is simple, but it requires con

stant vigilance on th e part of th e milker to see that all 

visible dirt is removed from cow's tails, bellies and flanks 

and the teats and udders of each cow are thoroughly cleaned 

before each milking. If teats are not thoroughly cleaned, 

the milking machin e will wash them with wmm milk -

right into the milk supply. After tea ts and udders h ave been 

thoroughly washed with clean, warm water and sanitizing 

solution, they should be dried with individual paper towels. 

Clipping or singeing the long hair off udd ers and flanks 

is required and makes the cleaning job easier. The in

dividual loose stall housing system is also a tremendous h elp 

in keeping cows clean and free of injury and disease. 

lt is my opinion that interest and attitude of the milker 

is the most important factor in th e production of clean milk. 

In my experience, the dairy owner invariably does a better 

job than the hired man or teenager. It is my belief that the 

dairyman that will be successful and prosper in the long nm, 

is th e one with the greatest desire to do a better job of 

milking cows and suppl ying better milk to the m arket so 

milk and dairy products will maintain their rightful place 

on today' s food table. 

USPHS VENDING SANITATION 
CODE REVISED 

The 1965 Revised Recommendations of the Public H ealth 

Service for the Vending of Food and Beverage have been 

issued . This is the first revised edition of the basic federal 

sanitation guidelines since they were establish ed in 1957. 

1 The vending industry has undergone phenomenal growth 

both in volwne and in versatility of operations and n ew 

technology and methodology h as made it impera tive that 

the original code be revised . The new standards embody 

the best infonnation currently available on sanitary practices 

applicable to design, construction, maintenance and oper-

ation. The reviswns as well as th e original code are the 

result of a cooperative effort by local, state and federal 

agencies and the vending industry represented primarily by 

the National Automatic !vl erchanclisin g Association. 

'vVhile the basic requirements an d format of the 1957 

Code remain substantially unchanged, the new version con

tains much upgrading and updating and refl ects many in

dustry recomm ended improvements based on eight additional 

years of operating experiences. :tvl ajor revisions include en

tirely new regulations for the heating of foods within the 

vending machine and also new temperature limits for po

tentially hazardous foods. New maximum cold temperatures 

and minimum hot temperatures for food storage now confon11 

to federal requirements for other food establishm ents. Better 

provisions for servicing the machines are established and 

new standards assure improved handling of food and bever

age products in cluding - the reconstituting of milk or milk 

products. 

The 1965 Ordinance and Code covering the Vending of 

F ood and Beverages is Public H ealth Service Publication No. 

546 availabl e from the Governm ent Printing Office. 

SOLID WASTE DISPOSAL ACT 
SETS UP NEEDED PROGRAM 

Th e Solid \;\,faste Disposal Act of 1965 (P. L. 89-272 ), 

which was signed into law by President Jolmson on October 

20, represents the first major national effort to bring w1cler 

control a mounting public health , economic and blight prob

lem. 

Section 202, Findings and Purposes, contains the principal 

reasons given by Congress for passin g the legislation. They 

are : 

l. The amount of solid was te continues to increase and 

also to change in character. 

2. In addition to the conventional forms of solid waste, 

there are new types resulting from the demolition of build

ings, construction of highways, and industrial, commercial , 

and agricultural operations. 

3 . The situation within metropolitan and urban areas is 

becoming extremely complicated from the standpoint of 

managing, financing, and solving technical probl ems related 

to the disposal of solid wastes. 

4. Present methods of disposal produce scenic blight, air, 

water, and land pollution problems, accident hazards, and 

the whole gamut of public health problems, including insect 

and rodent vec tors of disease. 

5. Certain waste materials having economic potential aTe 

not being salvaged in an attempt to conserve the natural 

resources of this Nation. 

6. There is a compellin g need for Federal help and assist

ance. 
Based on these findin gs, th e Congress designed the Act 

to satisfy two basic purposes or objectives, namely: 

l. To initiate and accelerate a national research and de

velopment program for new and improved methods of proper 

and economic solid-waste disposal, including studies directed 

toward the conserva tion of natural resources by reducing the 

amount of wastes and tmsalvageable materials and by I·e

covery and utilization of potential resources in solid wastes, 

and 
2. To provide technical and financial assistance to State 

and local governm en ts and interstate agencies in the plan-
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ning, development, and conduct of solid-waste disposal pro

grams. 

Under th e Secretary of Health, Education, and \ ;velfare, 
the Public H ealth Service is now mounting a program de
signed to accomplish these pmposes. TI1e objective is to im
prove the quality of our environment. 

Under the Section 203, Definitions, the problems of solid 
wastes resulting from the extraction, processing, or utilization 
of minerals or fossil fu els-where such wastes may be controlled 
within the processing facility-are the responsibility of the 
Secretary of Interior. This recognizes the involvement of 
the Bureau of Mines in connection with the problems of 
mineral wastes. Section 203 also defines wastes as garbage, 
refuse, and other discarded solid materials, including solid
waste materials resulting from i11dustrial, commercial, and 
agricultural operations, and from community activities. 

Section 204, Research, Demonstrations, Training, and other 
Activities, is probably the most important single Section of 
the Act. This Section constitutes the basis on which the 
Public H ealth Service will initiate a research program, con
duct demonstrations, initiate training activities, and related 
actions necessary for the implementation of the Act. In 
addition to imposing basic responsibilities on the Service, 
it provides for the cooperation with, and financial assistance 
to , appropriate public authorities, agencies, institutions, pri
vate agencies and institutions, and individuals in carrying out 
wol'k on the multi-faceted aspects of solid-waste disposal. 

One of the mechanisms authorized to obtain the h elp and 
assistance of these outside groups is grants-in-aid to public 
or private agencies and institutions, for research , training 
projects, surveys and demonstrations, including the con
struction of facilities. Support can also be provided through 
the mechanism of contracts, which has proven to be a useful 
tool in initiating research projects in support of program 
needs. One of the overriding requirements of Section 204 
provides that no grant shall be made to cover more than 
two-thirds of the cost of construction of any facility covered 
by the Act. 

Section 205, Interstate and Interlocal Cooperation, places 
the F ederal Government on record as supporting the inter
state and interlocal activities in connection with solid-waste 
disposal. Recognizing that the problem is no respecter of 
political boundaries should encourage the enactment of im
proved State and local laws governing solid-waste disposal. 

The second most significant section of the Act is Section 
206, Grants for State and Interstate Planning. TI1is Section 
provides for grants to State and interestate agencies of not 
to exceed 50 percent of the cost of making surveys of solid
waste disposal practices and problems and of developing 
solid-waste disposal plans for such areas . H ere is the me
chanism to be used to develop the long-range plans for 
solid-waste disposal needed in many areas. 

A number of conditions are imposed on the making of 

such grants. For example, they must be made to a single 
State agency which has the sole responsibility for carrying 
out such a program; th e plan must involve consideration of 
the public health problems and such related factors as pop
ulation growth, urban and metropolitan development, land
use planning, air and water pollution control; and the plan 
must be developed in a manner consistent with the develop
ment of other related State, in terstate, and local plans. 
Here the Congress recognized the fact that planning must be 
done on a total basis and that the solid-waste plans must, 

in fact, be consistent with the needs of the community. 
1 

The Congress thus has committed the Federal Governn1ent 
to the responsibility for the leadership of a national solid
waste program. This responsibility, which also requires the 
F ederal Government to cooperate with the State and local 
agencies, includes research, demonstration, training and plan~ 
ning. In other words, the Solid , ;vaste Disposal Act h as 
given the Nation the tools with which to identify the prob
lem at the commw1ity level and to develop the means for 
bringing it under control. 

PERSONNEL CHANGES AT NSF 
Dr. Henry F. Vaughan, President of the ational Sani

tation Foundation, following a meeting of the Board of 
Trustees, has annonnced several appoinb11ents and changes 
in the staff of the F oundation and Testing Laboratory. 

Mr. Robert M. Brown, form erly Director of Environ
mental H ealth for the Maryland State H ealth D epartment, 
joined the staff on September 1, 1965. At th e Trustees 
meeting h e was elected a member of the Board and also 
Secretary-Treasurer of the Foundation and Testing Laboratory. 
He will also serve as Director of the Division of Planning, 
one of three new divisions established in the administrative 
organization of the Fow1dation. 

The Division of Communications will be under the di
rection of Mr. Tom S. Gable who has been associated with 
the Testing Laboratory since June, 1958. The Division of 
Research will be directed by Mr. Brian L. Goodman who 
joined the staff in January, 1965 as director of a research 
study on packaged sewage treatm ent plants. A n ew addi
tion to the staff of the Testing Laboratory in August, 1965, 
is Mr. Marshall Gish, form erly of the California State H ealth 
D eparbnent. 

The previous election of Mr. Charles A. Farish as Exe
cutive Director of th e Foundation to replace the late Mr. 
\!\' alter F. Snyder was announced in the November, 1965, 
issue of the J oumal. 

CONFERENCE ON SOLID WASTE 
MANAGEMENT 

A National Conference on Solid Waste Management will 
be held by the University of California on its Davis Campus, 
April 4-5, 1966, nnder a grant by the Division of Environ
mental Engineering and Food Protection, Public H ealth Serv
ice, U. S. Department of H ealth, Education, and ' ;yelfm·e. 
The two-day conference is expected to attract more than 800 
professional workers from goverrunental agencies and private 
industry. 

According to Wesley E. Gilbertson, Chief of the Division 
of Environm ental Engineering and Food P1·otection, stimulation 
of additional activity in solid waste management is a matter 
of urgency. One of the purposes of the conference, he said, 
is to appraise, evaluate, and give direction to a new concept 
in solid waste management-a growing national public h ealth 
problem . 

Samuel Hart, Ph.D. , Associate Professor of Agricultmal 
Engineering at the Davis Campus, and Professor P . H . Mc
Gauhey, Director of the Sanitary Engineering Research Lab
oratory at the University's Berkeley Campus, will set up the 
conference. Because attendance will be by invitation only, 
inquiries should be adchessed to Dr. Hart at his Davis Camp
us office. 

, 
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NEWs AND EVENTS 31 

INFORMATION FROM INDUSTRY 
Editorial Note: Following are items of information on 
products, equipment, processes and literature based on 
current news releases from industry. When writing for 
detail-ed information, mention the Journal. 

NEW MILK DISPENSER VALVE 

A newly designed valve and ball weight avail abl e for 
both Manhattan and Super milk dispensers has been intro
duced by Norris Dispensers, Inc., 2720 Lyndale Ave. South, 
Minneapolis, Minn. 55408. The redesigned valve and ball 
weight is practically indestructible. Increasing the diameter 
of the valve m·m and incorporating the valve axle as a part 
of the valve body gives extra strength and durability. The 
unit has a highly polished chrome finish for easier cleaning. 

Norris also mmow1ces a new case storage milk cooler , 
:Model SC-600 ( 2 ), equipped with casters and designed for 
transmitting cases of milk from the loading dock to be h eld 
in storage in the serving area of the food establishm ent. 

WYANDOTTE BULLETINS 

Twenty-one products for all types of plant clean-up op
erations are described in "Wym1dotte Products for Dairies," 
a new 70-page brochure released by J . B. Ford Division, vVy
andotte Chemicals Corp. , Wyandotte, Michigan. The bro
chure covers spray m1d CIP cleaning high pressure portable 
equipment, alkaline ancf acid cleaners, sanitizers and special 
products. 

New bulletins are also available on Wyandott~ Si.mbol, 
a heavy duty chlorinated CIP cleaner having an added ability 
fo r brightening stainless steel, and Wym1dotte Keego, a 
v,ersatile alkaline cleaner for high pressure spray cleaners, 
stelli11 gw1s and spray washers. 

Wyandotte also has two folders of p articular interest to 
sanitarians. One is entitled "A Complete Program for E gg 
\Vashing and Sanitizing" and the other is "Wyandotte Clean
ing Products and Services for the Meat Packing Industry". 

EOOD GRADE PVC TUBING 

"Clea rflo" trm1sparent, flexible PVC tubin g is available 
in industrial and food grad es from ewage Industries, Inc. , 
Jenkintown, Pa. The food grade is made of F DA approved 
materials. The tubing is non-toxic, chemical resistant and 
suitable fo r use handling, refrigeration, laboratory and re
search work. Rep eated sterilization is possibl e. 

DISPOSABLE BOOTS 

Disposa-Boots supplied by the Anderson Box Co., P.O. 
Box 1052, Indianapolis, Ind., are disposable polyethylene 
boots which can be slipped over regular shoes and discarded 
after use. Disposa-Boots eliminate the need for cleaning and 
sanitizing shoes wh ere transmission of contmnination through 
visits to certain areas is a possibility. These disposable boots 
are available in two sizes in quantities of 100 at nominal 
cos t. 1 

3 

RODENT BAIT STATION 

A low-cost, long-lasting bait station, complete with poison 
trough, has been introduced by the J . J. Dill Co., Kalmn azoo, 
Mich. Th e station offered under the name, RATerminal, 
is made of plastic-coated fibreboard and is lower in cost 
than wood or metal units. Being waterproof, it can be 
used in outdoor locations and can be wiped fiDr re-use. Th e 
station can be securely fastened to th e wall or floor and a 
built-in h asp provides for locking to protect children and 
pets. 
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preferred media for isolation and 

differentiation of 

ENTERIC PATHOGENS 
SALMO ELLA-SHIGELLA 

Isolation 
Bacto-S S Agar 
Bacto-MacConkey Agar 
Bacto-Bismuth Sulfite Agar 

Differentiation 
Bacto-Triple Sugar Iron Agar 
Bacto-S I M Medium 
Bacto-Purpl e Broth Base 

ENTEROCOCCI 
Bacto-Azide Dextrose Broth 
Bacto-Azide Blood Agar Base 
Bacto-S F Medium 

Bacto-Enterococci 

ENDAMOEBA HISTOLYTICA 

Bacto-Brilliant Green Agar 
Bacto-Selenite Broth 
Bacto-Tetrath.ionate Broth Base 

Bacto-Purple Agar Base 
Bacto-Urea Broth 
Bacto-Urea Agar Base 

Bacto-Phenylethanol Agar 
Bacto-Enterococci Presu mptive Broth 
Bacto-Entcrococci Confirmatory Broth 

Confirmatory Agar 

Bacto-Endamoeba Medium with Bacto-Horse Serum and Bacto-Hice Powder 

THE DIFCO 1ANUAL, NI NTH EDITION, 

i.ncluding descriptions of these m edia and their use, is ar;ailable on ·req uest 

DIFCO LABORATORiES 
DETROIT 1, 

""'" .... ""'''""" ''""'""'''"'"" 

CLASSIFIED ADS 
POSITIONS AVAILABLE 

MILK SANITARIAN 

The Des Moines-Polk County Health Department has an 

opportunity for a man as Milk Sanitarian. This milk 

shed covers the central part of the state of Iowa. BS 

degree in Dairy Industry or related field preferred-com

bin·ation of training and experience considered. Salary 

range $5782-$7030 de!?ending on overall qualifications. 

For application, contact Personnel Officer, City of Des 

Moines, City Hall, East First and Locust, Des Moines, 

Iowa 50.'109. 

PUBLIC HEALTH SANITARIAN II - Technical publi c 

health work inspecting eating and drinking establish

ments, dairy farms, milk processing plants and other 

environmental sanitation inspection and control. $566 to 

$750 a month. For outstanding qualifications starting 

salary may be up to $624 monthly. First increase in six 

months and annual automatic increases to $687. Longe

vity to $750; salary paid biweekly. At least one year's 

experience environmental sanitation; graduation accredit· 

ed college with specialization in sanitary engineering 

subjects, dairy industry or bacteriology. Consideration 

for outstanding qualification. Liberal fringe benefits. 

Write for applications: City of Madison, Personnel Dept., 

404 City-County Building, Madison, Wisconsin 53709. 

MICHIGAN 

!l ··"·'' '"''"'''·'"' ........ ...... ,,,, .. "'"'·""' ' "" ···· "·'·· ····" ,. 

i 
: I 
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"'"'~J 

PUBLIC HEALTH SANITARIAN-In well established 

City Health Department's general Environmental Health 

Program. The "Atomic City" is a growing progressive 

and scient ific community. Require B. S. Sanitary Science 

or related field and eligibility for state registration. 

Salary $5668-7202, longevity to $7748. Merit system, 

extensive fringe benefits include annual three weeks 

vacation. Apply-Personnel Officer, Municipal Building, 

Oak Ridge, Tennessee, 37831. Phone: 615-483-5671. An 

Equal Opportunity Employer. 

FOR SALE 

Single Service milk sample tubes. For further , in

formation and a cata logue please write, Dairy Technology, 

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

International Assn. of Milk, Food & Environmental Sanitarians 

ARIZONA ASSOCIATION OF MILK AND 
FooD SANITARIANS 

Pres., Perry Klump ________ __ Phoenix 
Pres. -Elect, Mason Lang ___ __ PI10enLx 
Sec. -Treas., Hiram Shouse, Room 430, 

State Office Bldg. _______ Phoenix 

Exec utive Board: 
0 . G. Bridgeman _______ _ Phoenix 

AssociATED ILLINOIS MILK SANITARIANS 

Pres., Joseph Peterson ___ ___ __ Chicago 
Pres.-Elect, Harold Jensen __ \.Yinnetka 
15t Vice-P·res., Roy Fairbanks 

___ ________ ---------_Springfield 

2nd V-ice-Pres ., Edward F. King 
______________ __ ___ _____ Chicago 

Sec.-Treas ., James A. Meany, 8949 S. 
Laflin St. ______ _____ ___ Chicago 

Sgt.-at-Arms, Berry Gay, Jr. 
_____________________ Springfield 

Auditors: 

Robert Shannon Oconomowoc, Wis. 
Jan1es Coleman ________ Effingham 

CALIFORNIA ASSOCIATION OF DAIRY AND 
MILK SANITARIANS 

P1·es., Leland Lockhart ______ Glendale 

1st Vice-Pres., Robert J. Beard 
___ _________ ________ Sacramento 

2nd Vice-Pres., Loren Pine __ __ Ontario 
Se.c-Treas ., Jack S. Gould, 18520 

VanNess Ave. --- - ----- - Torrance 
Past Pres., M. A. Cairns _San Francisco 

AuditoTS: 

Pete Benedetti _____ San Francisco 
Bernard \ V. Rolf ______ Sacramento 

CENTRAL ONTARIO MILK SA ITARIANS 
AssociATION 

Pres., H em1an Cauthers -~-------Barrie 
Vice-Pres ., Glen \ .Yhite ______ __ Acton 
Treas., J. W. Raithby ________ Toronto 
Sec ., Tom Dickison, 57 Aldershot 

Cresent --- ----- ------Willowdale 
Past P1·es., J . E. Watt ___ ___ __ Oshawa 

Co ttnsellors: 
Ray Bowles ____ __ _____ __ Toronto 
R. B. Brown ___________ Gormley 
Gordon Harkness ____ __ Hamilton 
A. N . Myhr _________ _____ Guelph 
F. S. \Vhitlock _________ Clarkson 

CONNECTICUT AssOCIATION OF DAIRY 
AND FooD SANITARIANS, INc. 

P1·es., Albert R. Pernice ______ Hamden 
V ice-Pres., Russell W aldo ____ Madison 
Sec., Richard M. Parry, Dept. of Agr. 

& Nat'l. Res., State Office Building 
_____ ____ ______________ Hartlord 

Treas., Curtis W. Chafee _____ _ Hartford 

DEL-MAR-VA D AIRY SANITARIANS 
AssoCIATION 

Pres., Elwood Powell __ Chestertown, Md. 
Vice-Pres., Sheldon G. Shuey 

----- ----------vVoodstown, 1
. J . 

Sec., vVilliam B. H astings, Box 391, 
__________ Centrevill e, Md. 21617 

Treas., Vl illiam \V. Erb 
_______________ Blackwood, . J. 

FLoRIDA AssociATION oF MILK AND 
FooD SANITARIANS 

Pres., B. C . Pafford ________ Gainesville 
Pres.-Elect, K. L. Smith ___ Gainesville 
Sec., Howard B. Young, Agr. Ext. Serv. 

Bldg. OG., Univ. of Florida 
__ ____________ ________ Gainesville 

Treas ., Donald Cason ______ Lake City 
Past PTes., Lewis W illis __ Jacksonville 

Directors: 
Richard Jolley ______ St. Petersburg 
Leon Shew11aker _____ Jacksonville 
N. N . Tobey __ ___ _ St. Petersburg 
Austin Graham __ ____ Jacksonville 
Dave Fry __ ___ ____ _____ Orlando 
Billy Matthews __ _________ Miami 

GEORGIA SOCIETY OF REGISTERED 
PROFESSIONAL SANITARIANS 

Pres., C. M. Graham , Jr. ______ __ Jesup 
Vice-Pres., Eucle George vVamer Robins 
Sec.-Treas., Dr. J. J. Sheuring, Dairy 

Science Bldg., U. of Georgia 
__ __ __________ ____ __ _____ Athens 

Di.rectors : 
W. C. Heath __________ Marietta 
Jimmy Reeves __________ Augusta 
Floyd Shook ___________ Newnan 
Murray Simmons ________ Camilla 
Harry Forehand ___________ Jesup 

IDAHO AssoCIATIO ' oF SANITARIANS 
Pres., Huey Reed _____________ _ Boise 
Vice-Pres., C. J. H anm1ond ____ Boise 
Sec.-Tmas., J am e s J. Jenkins, City-

County H ealth Dept ., 209 Sher-
wood _____________ ________ Boise 

Directors: 
R. P . Olson ___ ____ ____ ___ Boise 
J. R. Ingalls ---------Twin Falls 

INDIANA AssociATION 
OF SANITARIANS 

Pms., Louis C. Lukemeyer _Huntingburg 
PTes. -Elect , Karl K. Jones __ IndianapoHs 
1st Vice-Pres ., J. \ ii,T. 1 ix ____ Rochester 
2nd Vice-P1·es., James E. Goodpasture 

____ ________________ Bloomington 

Sec., Jolm M. Schlegel, 1330 West 
Michigan St. __ ______ Indianapolis 

T1·eas., James Collins ----------

Directors: 
Ray Gauthier _______ ___ Hammond 
Robert C. Nelson ________ Muncie 
H . L. Thomasson ____ Shelbyville 

( And officers listed above) 

IowA AssoCIATION OF 
MILK SANITARIANS 
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Pres., Edwin N. Wegermann __ Marion 
Pres.-Elect , Ernest Haupt ____ vVaterloo 
1st V ice-Pres., Charles Yeager t· 

_______ _____ _________ Des Moines 

2nd V ice-Pres., Arthur Roth __ Dubuque 
Sec.-TTeas., Richard E. Stedman, State 

Dept. of Health, State Office Bldg. 
_____________________ Des Moines 

KANsAs AssoCIATION OF 
PUBLIC HEALTH SANITARIANS 

Pres., Perry Uhl --------------Topeka 
1st V ice-PTes., David Monk __ \ ii,Tichita 
2nd V-ice-Pres., C. H . Corwin 

------- ______________ McPherson 

Sec.-Tmas ., Frank L. Kelley, Food & 
Drug Div., State Dept. of Health, 
State Office Bldg. ________ Topeka 

Past PTes., Lawrence Cassidy ____ Pratt 

KENTUCKY AssociATION OF MILK AND 

FooD SANITATION 

P1·es., vVilliam D . Holland ____ Paducah 
Vice-P1·es., Richard A. Turner 

___ ------------ ___ Russell Springs 
Sec. -Treas., L eon Townsend, 2205 

Brent Drive ________ Madisonville 

DirectoTs: 
H . L. D eLozier ________ Louisville 
G. H. Hicks __ __ ______ Louisville 
Henry E . Randolph ____ Lexington 
H arold McCurry ______ __ Somerset 
Carl Shearer __ ____ ____ Monticello 
Bruce K. Lane ________ Louisville 

MASSACHUSETTS MILK INSPECTORS 
AssociATION 

Pres., Kenneth Dorn1an ____ Gilbertville 
Vice-Pres ., Charles Drake ____ Amherst 
Sec.-TTeas., John J . Curtin, 57 German 

Ave. __________ __ ________ Quincy 

Execu-tive Committee: 
Kenneth Donnan _____ Gilbertville 
Charles Drake __ ________ Amherst 
John J. Curtin ________ , ____ .Quincy 
J. Joseph Kilm artin ______ _ Lowell 
Albert Laboranti _West Springfield 
\ .Yalter Irvine ----------Worcester 
Harry Tooley ______ , _____ Pittsfield 
Angelo DeLuca __ East Weymouth 

MICHIGAN AssociATION OF 
SANITARIANS 

Pres., Sam Stephenson _______ _ Holland 

Pres .-E lect, Robert Lyons _East Lansing 
Sec., Theodore J. Kilmer, 1200 N . 

Telegraph Rd. ______ _____ Pontiac 
Treas., Ralph Florio _________ Pontiac 
Editor, John F leming _______ Paw Paw 

Directors: 

Robert J. Aman ___ _ Grand Rapids 
David H. McMullen __ Big Rapids 
Ernie Mandt _____________ E loise 
Norman E. Papsdorf __ ___ Lansing 
David Denni s ________ Roscommon 
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MINNESOTA SANITARIANS AsSOCIATION 

Pres., Ben Zakariasen ____ _ Miimeapolis 
Vice-Pres., Leonard Waldock __ St. Paul 
Sec .-Treas., 0. M. Osten, State Dept. of 

Agriculture, 515 State Office Bldg., 
__________________ St. Paul 55101 

Directors: 
W. 0. Akills ________ Moose Lake 
Pete Deem _____ _______ Faribault 
C. R. Peloquiii ________ Elk River 
Robert Hunt ________ Miimeapolis 
Emery Stordahl ______ Moor Head 
J. C. Olson, Jr. _________ St. Paul 

MISSISSIPPI AsOCIATION OF SANnARIANS 

Pres., P. L. Bradshaw __ ______ Jackson 
Pres.-Elect, L. J. Butler ___ _____ Collins 
1st Vice-Pres., J. T. Miller, Jr. 

__________ ____ _______ Greenwood 

2nd Vice-Pres., Ben Stewart _Magnolia 
Sec.-Treas., J. 0. May, State Board of 

Health , P. 0. Box 1700 ___ Jackson 

MissoURI AssociATION OF MILK AND 
FooD SANITARIANs 

Pres., Earl White ___ _______ Spriiigfield 

1st Vice-Pres., James Kennedy 
____________________ Poplar Bluff 

2nd Vice-Pres., Charles Neighbors 
___ ________________ __ Kansas City 

Sec .-Treas ., Erwiii P. Gadd, Mo. Division 
of Health, State Office Bldg. 
-------------------Jefferson City 

NEw YoRK STATE AssociATION OF 
MILK SANITARIANS 

Pres ., Robert F. Holland ___ ____ Ithaca 
Pres. -Elect, Edward jensen __ New York 
Sec.-T1·eas., R. P . March, 118 Stockillg 

Hall, Cornell University __ Ithaca 
Past Pms. , Donald H. Race __ Syracuse 

Execut-ive Comm:ittee: 
Nelson J . Hohl __________ Albany 
John V•l . Raht ____________ Vemon 
Wilbur M. Famsworth _____ Dellli 

(And officers listed above) 

AFFILIATES OF IAMFES 

OREGON AssOCIATION OF 
MILK SANITARIANS 

Pres., Kenneth Carl __________ Salem 
Vice-Pres., Roy Stem ________ Corvallis 
Sec.-Treas., Glenn Briody, 12990 S. E. 

King Rd. ______________ Portland 

Execut-ive Committee: 
Virgil Sinimons __________ Salem 
Art Blanding ___________ Portland 
Jini McAllister ___________ Boring 
Art Parker _____________ Portland 

Audit Committee: 
Ellis Rackleff ___________ Eugene 
Ed Sing _______________ Portland 

PENNSYLVANIA DAmY SANITARIANS 

Pres., L. P. Deubler ____ ·west Chester 
P·res .-Elect, Russell Rooks __ Allentown 
V ·ice-Pms., Lloyd E. Mosteller 

________________________ Friedens 

Sec.-Tmas., Homer G. Yow1g, 202 
Vlillett Road ____ Glenshaw 15116 

Directors: 
Sheldon Shuey __ Woodstown, N. J. 
\¥alter Kitchen ________ Pittsburgh 
Richard Franklii1 ________ Grover 

RHODE IsLAND AssociATION OF DAmY 
AND FooD SANITARIANS 

P-res., Clifford J. Cosgrove ____ Kingston 
Vice-P·res., Vincent Mattera 

__________________ No. Providence 
Sec.-Treas., Sidney Shepard, 414 

Greenwich Ave. --------·warwick 
Di.-rectors: 

Edward Greer ________ Providence 
Norman Taylor ___ ______ Newport 
Clifford J. Cosgrove ____ Killgston 
R. E. Armstrong __ East Providence 
Raymond Crandall ______ Jonston 
Fred Federici ____ No. Providence 
Viiicent P. Boylan ____ Providence 
Earl Henry _______ _:-____ Cranston 
Sidney Shepard --------Warwick 

RocKY MouNTAIN AssociATION OF MILK 
- AND FooD SANITARIANS 

Pres., Ed Cruz ____ Walsenberg, Colo. 
1st Vice-Pres ., William S. Trobaugh 

__________________ Denver, Colo. 

2nd Vice-Pres., Larry Whitmore 
------------------ Casper, Wyo. 

Sec.-Treas. , Frank Yatckoske, 3150 W. 
25th Ave. ______ Denver 11, Colo. 

Aud-itors: 
LaVere Stewart __ Cheyenne, W f o. 
Mer! E. Gillmore_ \illheatridge, Colo. 

SoUTH DAKOTA AssociATION 
OF SANITARIANS 

Pres., Robett Leifennan __ ____ Mitchell 
Vice-Pres., A. R Zulk _____ Siam.: Falls 
Sec .-Treas., Donald Spiegel ____ Pierre 
Directo1·s: 

Robert Leiferman ________ Mitchell 
A. R. Zulk __________ Sioux Falls 
Donald Spiegel ___________ Pierre 
Basil Robertson _________ Sisseton 
Monte Goodrich ________ Aberdeen 

VmGINIA AssociATION oF SANITARIANS 

P·res., William H. Gill _____ Richmond 
1st Vice-Pres., James B. Smathers 

___________________ Falls Church 
2ncl Vice-P-res., J . W. Moschler 

______________________ Richmond 

Sec.-Treas., John D. Bartnik, 4125 
Walmsley Blvd. __ Richmond 23234 

Chm. IAMF&ES Section, A. C. 
Holliday ______________ Richmond 

Pa~t Pres., Jay S. Taylor ____ Staunton 
WASHINGTON MILK SANITARIANS 

ASSOCIATION 
Pres., Syd Suckling ___________ _ Seattle 
Pres.-Elect, Roy Olson ________ Spokane 
Past Pres., C. 0. Johnson ___ Bellingham 
Sec.-Treas., Ben Luce, P. 0. Box 1122 

-------------- __________ Olympia 

Aucliors: 
Clayton Gustafson _____ Vancouver 
Bob Freiniund ___________ Seattle 

WISCONSIN ASSOCIATION OF MILK AND 
Fooo SANITARIANS 

Pres., A. I. Negus, Jr. _______ Madison 

Vice-Pres., Clyde J. Brunner __ Shawano 
Sec.-T-reas., L. Wayne Brown, 4702 Uni-

versity Ave. _____ Madison, 53705 
Directo1·s: 

Robett T. Anderson ___ Milwaukee 
Glenn ·weavers ___________ Beloit 

RESEARCH ON MILK COtNCENTRA TES 
DISCUSSED AT PHILADELPHIA CONFERENCE 

so-called "zero milk" by cows on an essentially complete 
synthetic diet as a means of determilllng the origin of milk 
flavors . Other representatives of ii1dustrial, acadetnic and 

governmental research organizations discussed fundamental 
and practical problems now under investigation to improve 

the quality of milk concentrates. Topics covered foam-spray 
drying of milk, HTST sterilization of fluid milk concentrates, 

contiimous vacuw11-foam drying, dehydrated dairy products 
in bakery goods, low-fat cheese, iinproved butteroil and 
genetic variants of milk proteins. 

More than 200 researchers, dairy representatives and other 

ii1terested specialists attended the Seventh Milk Concenh'ates 
Conference iii Philadelphia, Pa. on October 26-28, 1965. The 
conference was sponsored jomtly by the USDA, the American 

Dry Milk Institute and the Evaporated Milk Association. 
The theme of the conference was progress iii the develop

ment of a means of processmg milk iiito some fom1 in which 

the delicate flavor and texture of the fresh product can be 
retained through extended refrigerated or unrefrigerated stor
age. One of the featured spe.o'tkers was th e Nobel Prize 
winner, Professor Arturri I. Wirtanen of Helsinki, Fmland 

who discussed his fascii1ating research in the production of 

It was generally agreed by the conferees that to gam 
substantial acceptance for use as a beverage, milk con
centrates and powders on reconstitution must be closer to 
fresh milk in flavor and texture than is presently available 
from processed products. 
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Why is the 
ADVANCED MILl( CRYOSCOPE 

e the recogltized leader in cryoscopy? 

llere are a few user reasons: 

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

1. First, in Sales. 

2. Most Official & University users. 

3. Easiest and most Accurate to operate. 

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

5. First "Hot-Line" Customer service : 
• Collect telephone- user to factory expert 

• Largest stock of parts for same-day sh ipment 

• Only modular design for unplug-&-replace 
service 

• Largest team of local sales and service 
engineers 

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

shops- continued technician training and 
certification 

6. Publishers of Milk Cryoscopy News . 

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

For 15 other exclusive features, write or call 

~ JJDV.IJNCED 
~ /NSTRUMENTS,INC. 
43 Kenneth Street / 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 

collect today. 

·--------------------------~ 
SPECIAL JOURNAL BINDER AVAILABLE 

Keep each volume of your Journal of Milk 

and Food Technology intact in this new es

pecially designed binder. 

1 Binder-$3.75 Postpaid 

2 Binder- $3.50 Postpaid 

3 Binder-$3.25 Postpaid 

4 or rnore-$3.00 ea. 

F.O.R. Shelbyville, Indiana 

(Shipping Weight-1 lb. 10 oz. each) 

HAS INDEX SLOT ON BACK EDGE - BINDER MADE OF BLACK PLASTIC. 

JOURNALS EASILY INSERTED AS PUBLISHED. 

IAMFES, Inc., P.O. Box 437, Shelbyville, Ind. 
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It's a Complete Pipeline Milking 
System for Both Stanchion Barn 
and Milking Parlor Dairymen 

{ 

NO AIR INJECTION 
-STABLE VACUUM 

• 
TOTAL VISION 

The ZERO CONCO~D 
milking system is complete 

with the ZERO Automated 
Vacuum Bu fk- M i lk Cooler, 
shown above, and other pat
ent pending features. 

THE NEW 

z~® CottaruL 
TWIN -VACUUM PIPELINE 

MILKING SYSTEM 

OPERATES BY NEW, SCIENTIFIC PRINCIPLE . . ' TWIN-VACUUM! 
One Vacuum Milks the Cows-the Other Vacuum Moves the Milk into the Bulk Tank! 

The ZERO CONCORD is a combination of a revolutionary 
type of milking machine and pipeline, and the ZEkO Com
pletely-Automated Vrtem11n Bulk Milk Cooler. It open1tes 
by rt new, scientific fJriuciple . . . T lV IN -V / lCUUM . The 
ZERO CONCORD milks the cows- moves the milk through 
the pipeline into the bulk rank- a nd cools and scores the 
milk- ready for pick-up. Only with a L'fiCIImn bulk tank 
is so simplified a milking system possible. 

H ere's how ZERO's TWIN-Y ACUUM works: \V'hile conven
ti onal mi lking systems operate with air injection- the ZERO 
CONCORD operates with tu·o. sepr1rnte ·t•rtctmms; each doing 
an enrirely differe nt job. One vacuum - in the air line that's 
connected co the vacuum pump -milks tb e cows. T he ocher 
vacuum-in the milk line char's connected co th e vacuum bulk 
rank - m o,-es tbe milk, sijJbouing it quickly tbrougb tbe milk 
line into tb e bulk trmk. 

ZERO'S TWIN-VACUUM SYSTEM GIVES YOU THESE ADVANTAGES: 
• No Need for Air Injection at Mi lker Units. Inst ead o f b lowing th e 
milk through the milk line by injecting air into the milker un its, as is 
necessary w ith conventional milking sys tems- with the ZERO CON
CORD, the ~·acumn in the milk :ine sijJbons the milk in a solid colum·n 
through the milk line into the Vllc tmm bulk tank. T his prevents air 
agitation and foaming of the milk- a cause of rancidity. And keeps 
air-laden bacteria and odors our of the milk. 

• No Vacuum Fluctuation- Safe, Fast Milking. Absolute, uniform and 
low vacuum at each cow chat's necessary for safe, fast, milking. 

• No Expensive, Hard-to-Clean Releaser or Milk Pump Needed. The 
f-ERO CONCORD's vrtcuum takes the place of chis costly equipment. 

• . "Push-Button" Self-Cleaning and Sanitizing of Milk Line, Vacuum 
Lme and Bulk Tank. First complete milking system that has " push
button" clean-up of entire system. 

• Total Visual Milking and Cleaning. Visual milk ing from cow to rank. 
And total observation of vacuum and milk lines for cleaning. 

You'll Be Pleasantly Surprised at How Much 
Money You Can Save - because the ZERO CON
CORD does away with the milk pump, releaser 
and ocher unnecessary, costly items. 

See Your ZERO Dealer-Or Mail Coupon for full 
information about the ZERO CONCORD rodav! 

ZERO CORP. 813 -C A Dun can Ave. Was hington , Mo. 

,M-111(.111J·HIHiiiJ!III!HIM·\i[.JIJW 
ZERO CORP. 81 3-CA Dun ca n Av e. Washington, ~ 

I Please send m e, · FR EE. full information about the 
I new. re volu tionary ZERO CONCORD MILKI N G 
1 SYSTEM. I am in terested in this milking system for a : 

I 0 P ar lor 0 Sta nchio n barn O Bulk tank 
0 I a m inre rest ed jn a D ea ler Fra n chi se. I . 

I Name .. , ,, , . , , , , , , , , ..... , . , .. , . 

: Do You Ha,-c a Bulk Tank? 

1 Size o f M y H erd , , . , . , . , . , 

I Address 

Its Age 

Pho ne 
I 

DEALER INQU IRIES INVITED- WRITE FOR FULL INFORMATION! c-2 I Town - · , · · · · · · · - · State -- · · - · · 
____________________ .;..,_ ........ ...;,_..;,....;,.;... .... ___ 1.. l~_l_::;~b~ :::-.::...~~ -___ ------- .J 



You'll have fewer problems 
wherever ou secf: this truck· 

Whether your local Surge Service Dealer is 
there on a regular preventive maintenance 
call or an emergency repair call, it is his job to 
keep every installation operating as it should. 

He has precision instruments to check the 
vacuum system's efficiency. The Surge Water 
f'.!.::.'?.alyzer enables him to determine the exact 
<~mounts of th3 :_:::;::::' ;~er detergents to keep the 
:. :rdp:ms:nt d ean, r~:iu training and experience 
i ·sip hii11 D.nd potential trouble spots_ before 
... ~j ~ }T n'lect the quality of the Dairyman's milk. 

In short, your Surge Service Dealer will be 
glad to as3ist you in any way he can. 

SURGE is a Babson Bros. Co., trademark © Babson Bros. Co., 1965 

BABSON BROS. CO. 
Builders of the 

2100 S. YORK RD. • OAK BROOK, ILL. 60523 
Sill I! 
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