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big advantages with FALCON 
rigid, plastic sterile DISPOSABLE PIPETS 

sterile / disposable/ inert/ safe/ cotton plugged / chemically 
clean/ convenient/ accurate/ space-saving / 
non-wettable/ uniform/ easy to read 

proof in use I 
fo our knowledge, no laboratory trying 
FALCON sterile, disposable plastic pipets 
has ever returned to glass! 

Sterile, plugged, packaged, identified-always 
ready to use-these rigid plastic pipets reduce the 
ever-increasing laboratory work load. You will 
recognize the speed and convenience possible in 
all pi petting procedures where uniformity and 
sterility are mandatory. Unusual clarity of 
markings provides easy, rapid and accurate readings 
-with FALCON single-use disposable pipets, 
laboratory results are not influenced by residual 
contamination from chemicals and biologicals. 

Let these FALCON pipets prove themselves to you 
in your laboratory-write us now for free pipet 
sample Kit B. 

I s-ol 
B-D LABORATORIES lNG., BALTIMORE, MARYLAND, U.S.A. 

,., Falcon 
~ Pl astics 

In Canada : Becton, Dickinson & Co., Canada, Ltd . , Clarkson, Ontario 

B· B · L, D-0, FALCON, AND SEPCO ARE TRADEMARKS . 19665 
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HANSEN'S 
~ 

Processing today to be profitable, must be repeat 

standardization . . . a tethnology of again and again 

and again. This is where Hansen's enzyme 

preparations, colorants and cultures become 

especially important, for Hansen's has an unequalled 

depth in experience - since 187 4 - and an 

unsurpassed record of time-tested performance. 

Even more, Hansen's give you the convenience 

and economy of one label purchasing, delivery, 

invoicing and inventory. 

Yow order is wanted, welcomed and valued. 

Call or write . 
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• A~natto Butter Colors • Statte• 
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Detect Added Water In Milk 
USE A NEW FISKE CRYOSCOPE .... . . MODEL J-66 

Save Money Insure Quality 

FISKE ASSOCIATES, INC. 

Today's dairy plant operator faces a 

serious problem . . . Discovery and 

Control of extraneous water in milk. 

How to deal with this? 

Use ct new M odel J-66 Fiske Cryoscope. 

Confonn to Regulations 

The Fiske milk cryoscope determines 

accurately, quickly, and reliably water 

content in milk by the freezing point 

method ( H orvet) . 

For complete information or the 

address of your nearest Fiske represent

ative, write or call us at our new plant. 

IJis~e~ QUAKER HIGHWAY, UXBRIDGE, MASSACHUSETTS 01605 (6L 7) 278 -2482 
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U.S. P. LIQUID PETROLATUM SPRAY 

Ul. UNITED STATES PHUIIlCEUTICll STANDARDS 
CONTAINS NO ANIMAl OR VEG£TABLE FATS. ABSOLUTElY 
NEUTRAL WIU NOT TURN RANCID-CONTAMINATE OR 
fAINT WHEN IN CONrACT WITH FOOO PRODUCTS. 

SANITARY- PURE 

ODORLESS ·-TASTELESS 

NON -TOXIC 

~ ruce 
lfti4t-l'.ilu 
HAYNES-SPRAY 
&lulutd be wed f3 ~: 
SANITARY VAL YES 
HOMOGENIZER PISTONS - RINO 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FilliNG 
MACHINE PARTS 
and for All OTHER SANITARY 
MACHINE PARTS which are 
deoned daily. 

Tree Hledelm HAYNES -SPRAY Hleflced oi .£~ 
COJ41VUQ IICiflt flee Hlifk O'Ulituucce cued Cede 
R~ by flee U.S. Ptch& Heat& Serwiu 
The Haynes-Spray eliminates the danger of contamination which ia 
possible by old fashioned lubricating methods. Spreading lubricanta 
by the use of the finger method may entirely destroy previoua 
bactericidal treatment of equipment, 

racm 1·12 ... em m cum THE HAYNES MANUFACTURING CO. 
SltiPPINC WDGHT-711$. 4180 Lorain Avenue • Cleveland 13, Ohio 

HAYNES·SPRAY INGREDIENTS CONFORM WITH FDA REGULATIONS AND CAN BE 
SAFELY USED AS A SANITARY LUBRICANT FOR FOOD PROCESSING EQUIPMENT 
WHEN USED IN COMPLIANCE WITH A EXISTING FOOD ADDITIVES REGULATION. 

Reprint of Fourteen-Year 

Annual Index 

Journal Of Milk And Food 

Technology 

VOLUMES tS (1952) 

THROUGH 28 (1965) 

Price- $2.50 

BOUND IN DURA-PRONG BINDER 

ADDITIONAL 5 YEAR SERVICE- 52.50 

Write: IAMFES, Inc. 
Box 437, Shelbyville, Ind. 
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DESIGNED TO 
SNAP INTO 
FITTINGS 

~LOW COST •• • RE-USABLE 

~ LEAK-PREVENTING 
NEOPRENE GASKET lor Sanitary Fittings 

~ due $NA'P!J'I'rE rl~a<JU 
right joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time·saving, easy to assemble 
Self-centering , 
No sticking to fittings 
Eliminate line blocka 
Help overcome line vibrations 

Long life, use over ond over 

Ayai/ab/e lar r•, r~·, 2", 2~· ond 3" littin9s. 
Pac\ed 100 Ia the box. Order through your dairy supply house, 

bolh 
SPRAY AND TUBE 

All lubri- Film ingredients are 

approved by F.D.A. and can b~ 

safely utilized as a lubricant for 

food processing equipment when 

used in compliance with an exist· 

ing food additive regulation. 

ESPECIALLY DEVELOPED FOR LUBRICATION OF FOOD 

PROCESSING AND PACKAGING EQUIPMENT 

For Use in Dairies- Ice Cream Plants- Breweries-

SAN;;~e~~ge0PI~n~sN- ;~k;;~s ~ ~~~e~~~~;a:in; ;~~n~~ES. 
SPRAY- PACKED 6- 16 OZ. CANS PER CARTON 

TUBES- PACKED 12-4 OZ. TI.JBES PER CARTON 

THE HAYNES MANUFACTURING CO. 
CLEVELAND 13, OHIO 
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Detection of the 

SALMONELLA- SHIGELLA 
Group 

BACTO- S S AGAR 
a selective medium designed for isolation of fastidious Shigella and Salmonel~ strains. 
The selective action of the medium restrains development of coliform bacteria with mini
mum restriction of the pathogens. 

BACTO-BISMUTH SULFITE AGAR 
a high selective medium for isolation of Salmonella typhosa. The unusual selective proper
ties permit inoculation of the medium with large amounts of suspected material. 

BACTO-MacCONKEY AGAR 
an excellent differential medium for use in conjW1ction with Bacto- S S Agar and Bacto
Bismuth Sulfite Agar. 

BACTO-TETRATHIONATE BROTH BASE 
BACfO-SELENITE BROTH 
enrichment media for isolation of intestinal pathogens. These are excellent aids in the 
detection of carriers and examination of other materials for members of the Satmonella 
Shigella group. 

Specify "DIFCO" 

DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 
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Why is the 
ADVANCED MILK CRYOSCOPE 

e the recogltized leader in cryoscopy? 

Complete detail.s on the Ad· 
vanced Milk Cryoscope .are 
presented in this brochure. 
Write today for .Your cop,y. 

Here are a few user reasons: 
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 shipment 

• Only modular design for unplug·&·replace 
service 

• Largest team of local sales and service 
engineers 

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

shops- continued technician training and 
certification 

6. Publishers of Milk Cryoscopy News . 

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

For 15 other exclusive features, write or call 
collect today. 
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PERFORMANCE ANALYSIS IN COMMUNITY SANITATION PROGRAMS! 

Communicable Disease Center 

Department of Health, Education and ·welfare 

Atlanta, Georgia 

The ultimate evaluation of a sanitation program 

must be determined by the effectiveness of control 

of disease in the community. An analysis of the work

load required to achieve a successful program for the 

management of the environment will include the 

evaluation of the performance. The correlation of 

achievement with tl1e number of work units perform

ed is a difficult task for all administrators of sani

tation programs. However, by the use of performance 

analysis, statistical information may be developed 

that will be useful to the administrator. The data 

derived from performance analysis, however, must 

be used in conjunction witl1 other acctmmlated in

formation. 

Morbidity and mortality rates, compliance with 

sanitation standards as determined by impartial sur

veys, and the judgment of the administrator as to 

the degree of accomplishment compared to the efforts 

expended, together with performance analysis data, 

are all indices available to the administrator. These 

indices are helpful in adjusting programs, changing 

priorities, balancing workloads, and placing certain 

programs under surveillance standards, as well as 

determining the feasibility of the inauguration of 

programs of more recent public health challenge. 

An administrator having cold, hard facts before him 

can offset, when the need arises, having his program 

i upset by tl1e opinions of individual citizens, civic 

organizations, governmental agencies (fostering spe

cialized idealogical programs) and other pressme 

groups. He will depend upon the available indices 

for the maintenance of established programs as well 

as for the generation of ideas for the studying of 

departmental operational improvements . 

The sanitation adminish·ator of today's programs is 

faced with an impelling fact that must be consider

ed for all futme endeavors. The real wealth of om 

nation includes land, »'ater, food, and air, which are 

decreasing daily-while tl1e wastes of civilization are 

increasing in direct proportion to the increase in popu

lation. The PC?tential disease hazards are enormous. 

·l 
'Presented at the 52nd Annual Meeting of the INTEHNATIONAL 

AssociATION oF MrLK, FooD AND ENviHOMENTAL SANITAIUANS, 

I Nc .. Hartford , Conn., Sept. 13-16, 1965. 

2Public H ealth Advisor, Special Projects Unit, Community 

Services Training Section, Training Branch, Communicable 

Disease Center, Atlanta, Ga. 

Proper planning today is essential to offset this po

tential. 

ADMI TISTRATION 

The application of planning techniques, organi

zational standards, management and evaluation is 

essential. It must be acknowledged, however, that 

the accumulation of quantitative · data is important. 

However, such data cannot be substituted for ad

ministrative initiative and tl1e acceptance of respon

sibility. The administrator bent upon building a 

record of the number of work-units performed, with

out regard to the accomplishment of disease con

h·ol , is spinning his wheels in the sands of time. He 

will become so mired down that only abandonment 

will be left to his choice. 

A study of the records of most food sanitation 

sections of tl1e environmental health divisions of 

local health departments will reveal that restamants 

are inspected in accordance with tl1e local regulations. 

One will also note tl1at the periodic surveys made 

by the state official agency over a period of years 

indicate that the sanitation rating has varied very 

slightly from the figme of 70 per cent compliance. 

Equipment, fixtures, housing, and housekeeping meet 

with the standards, but the standards of operation are 

not being met. An analysis of the performance rec

ords indicates tl1at manpower, finance and other 

factors are adequate, but the deficiency still prevails. 

A re-evaluation is indicated. 

The effectiveness of the inspection service is npt 

determined by compliance to the duties described 

by a job description, but to the degree of under

standing of the standards by the sanitarians and the 

operator. The questions not answered by perform

ance analysis are: ( 1) Did the operator comprehend 

the meaning of the standard for operation as well 

as he did the physical standards? ( 2) Was the 

operator motivated to comply to all the standards 

through understanding the disease hazards involved? 

I present the hypothesis that the program would im

proved provided the sanitarian had spent more time 

on each inspection trip, rather than making many 

cursory inspections in order to fill up the record 

book. The adminish·ators of today's programs must 

be thinking in terms of quantity, but also must be 

cognizant of the words "understanding" and "motiva

tion." 
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PERFORMANCE ANALYSIS 

The final decision to be made by the administrator 
will be based upon many items of information. The 
cost of a program is an item of interest to all persons 
concerned, and the one best understood by the pub
lic. For this reason, performance analysis may be 
used to determine the manpower needed to carry 
out a program and the cost of that program. The 
comparison of the costs against the benefits to be 
derived from the program ·will determine the final 
decision to be made by the administrator, which 
will be based on sound reasoning. 

The decision as to whether an activity shall be 
undertaken will be determined principally from the 
cos ts of that activity. How many man-days will be 
required? Will this activity require more man-days 
than can be spared from the activities required by 
laws or regulations? Finally, will this activity re
quire additional manpower? Performance analysis 
will fmnish data that will be helpful in making a 
decision and, as the case may be, it will be helpful 
in justification of a budget. 

To make actual comparison, the administrator 
should also possess data that indicates the actual 
experience to which a comparison of the present 
or anticipated program and costs may be compared . 
Most administrators have a figure representing the 
cost of their entire programs as well as the work
loads they must consider. However, rarely do you 
find that the actual costs and manpower require
ments ru:e broken down into the various activities. 
Many feel that this type of division is impractical 
because of the over-lapping of the duties of the sani
tation section. However, one cannot evaluate one 
activity against another without such a breakdown 
as to costs and manpower requirements for each 
activity. 

The reviewers of a program for a local health de
parhnent utilizing perf9rmance analysis data should 
have several questions in mind: ( 1) How many 
work units can the average sanitarian b e expected 
to accomplish in a given period of time? (2) What 
is the average cost of this manpower for each work 
unit? 

One must beaT in mind that only average man
power, as well as average costs, may be determined. 
The amotmt of work ·tmits accomplished ·will vary 
widely by 'individuals, and for this reason the unit 
costs will also vary. The administrator should not 
compare the workloads for farm sanitarians as against 
the workloads for in-tovro. restamant sanitarians. 
However, for an organization of any size the average 
figme will provide information upon which a de
cision may be based. 

The survey of the community should be the first 

step in the collection of data. This type of survey 
should be an inventory of facilities, establishments 
and general working conditions. This survey should 
include an inventory of situations which require t 

"extra curricular" services as they relate to the com
munity disease potential. The condition of alleys, 
rat harborages, stagnant water, garbage and refuse 

· collection all have a bearing on tl1e environmental 
program. In short, the restaurant inspector who is 
concerned only with the interior of the restaurant 
cannot fulfill the full ftmction tl1at public health 
requires. 

The factors that should be determined from this 
type of survey include: (a) the demand for a par
ticular service; (b) the laws, rules, and regulations 
making tl1e services possible; (c ) tl1e feasibility of 
incorporating newer services with the present per
sonnel; and (d) the practicability of diluting present 
activities recognized as essential to tl1e public health 
of the community in favor of newer public health 
challenges. These are all factors related to the data 
derived from performance analysis. 

PLA r ING FOR P ERF ORMANCE Ar ALYSIS 

The organization for tl1e utilization of performance 
analysis must take into account overhead costs, direct 
costs, work units required, manpower (presently em
ployed or anticipated to be employed, as the case 
may be), past performance of the agency being 
analyzed, and tl1e determination iliat ilie selected 
activities being compared are either identical or quite 
similar. 

From the study of these individual factors, vv·e may 
generalize tl1at overhead costs are those costs which 
may not be attributed directly to a given function. 
Such costs are usually under the control of the gen
eral administrator. These cost include rent, water, 
laboratory services, pool-typing services, and salaries 
of administration personnel. They are usually assign
ed to the environmental healtl1 sanitation program 
without prejudice on a prorated basis witl1 other 
divisions of ilie health department. 

In conh·ast to tl1e overhead costs, tl1e direct costs 
are those figures attributed solely to the fulfillment 
of a given function of s_anitation. Such costs vary 
directly witl1 the amount of work units undertaken. 
These costs include salaries of individuals employed 
in a given ftmction, the costs of travel, secretarial 
and clerical assistance, specialized equipment and 
supplies. 

Records of performance are the figures represent
ing the activities of the sanitation section for past 
yeaTs, or, records of performance experience of other 
similar agencies, provided they are comparable to 
the organization under study. The basic figure that 

, 
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must be determined will be the. number of employees 
necessary Jo carry-on .a given function . They may 
be representative of the number of personnel re
quired to meet futme objectives, or simply those re
quired to meet curre~t objectives. All costs are re
lated to the figures of the number of personnel en
gaged in a project in one way or another. 

The number of necessary employees is derived 
from the inventory of facilities, establishments and 
conditions . The objectives .of a given program must 
be previously determined by the administrator from 
past experience, the · opinion expressed · by some 
author of a piece of literature, or may be determined 
solely upon the regulations or , laws. An example 
may be derived from the U. S. Public Health Service 
Food Service Sanitation Ordinance and Code. This 
ordinance requires the minimum of one official in
spection · to be made on each es tablishment during 
eaclf six-n1onth period. This is a legal limit. In 
_developing a progr~rri ,objective, one inspe~tion may 
be deemed ,to b.e ·all that is necessary to . maintain 
an established program. On the other hand;:, the 
judgment and experience of the administrator may 
indicate that four or five inspections within each six
months period will be necessary. The number of 
work units required will be determined by multiply
ing the number of legal inspections by the number 
of establishments under jurisdiction. 

This calculation will provide a statistical figme, 
but does not provide a figure in measurable terms. 
A fully defined work unit figure would include 
necessary time to review plans for layout and con
struction of the establishments , office time, travel 
time, as well as· the time to make the actual in
spections. In order to derive a figure that is indi
cative of the number of inspection work units re
quired,- the non-productive time must be subtracted 
from the total working time. 

Personnel requirements in terms of "work units" 
may be determined by analysis utilizing the follow
ing formulae: 

( l ) Average number of inspections required 

umber of establishments 

Legal requirements for the num.ber. of inspections per 

establishment 

( 2) Average number of inspections per man-day 

umber of inspections · required 

umber of man-days to be 'utilized 

( 3) Average number of homs per inspection 

·• Number of productive hours per day 

Number of inspections per man-day required 

Each activity of the sanitation program must be 
analyzed separately or determined for the total pro
gram. The performance analysis made annually will 

show trends of activity for the entire program. The 
quarterly or semi-annual analysis will tend to show 
those activities that are progressing satisfactorily as 
well as those that need immediate attention. The 
administrator may also utilize the performance an
alysis data in conjunction with the survey results 
and morbidity and mortality rates to determine the 
allocation of personnel from one project to another 
project of more public health significance. 

One type of performance analysis requires that all 
tangible services be reduced to comparable units of 
endeavors. In order to be brief, we will use several 
examples of the inspection services regarding eating 
and drinking establishments . Arbitrary weights are 
given to the several functions. of this service unit. 
Food establishment inspections are weighted as 1.4; 
bar inspections 1.2; itinerant es tablishments 4.0; col
lection of samples as 0.5. These weight units multi
plied by the number of establishments will provide 
a total number of weighted units, which will provide 
a uniform basis for recapitulation. The survey in
dicates that the sanitation section has five-hundred 
eating and drinking establishments within its juris
diction, and in addition, it has thirty-five bars, five 
itinerant restaurants and the established number of 
samples required by ordinance is 2160. 

The number of estimated weighted units will be 
the weight times the number of functions required. 
Thus, for this example, a total of weighted units of 
work would amount to 1842. The estimated budget 
expenditure for the period is $47,308.64. Thus, we 
know that the cost of each work unit will average 
$25.68. To secure an estimate of each function, which 
would more nearly indicate a true cost, the cost of 
unproductive time would have to be calculated and 
deducted from the cost of productive time. 

Tllis type of information provides a means of evalu
ation of the effort to be performed by the sanitarian. 
However, the evaluation of effort and the cost there
of does not give the key answers to the effectiveness 
of the efforts or costs exp ended. VVhen performance 
is evaluated, the number of inspections of the estab
lishments or the number of samples taken are reduced 
to a numerical value or a cost value. 

Whenever it is possible, the measurement of per
formance should always be made in terms of the 
total need for the function. This type of analysis is 
described as measuring the ''adequacy of perform
ance." Estimates for . the evah,1ation of the adequacy 
of performance are difficult figures to obtain with 
any precison. The denominators require data that 
describe the total amotmt of unmet need under a 
given program. 

The efficiency of a function may be reduced to 
the equation of output divided by input. In other 
words, efficiency represents the ratio between the 
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improvement of the public health in a community 
to the effort expended, whether this data be in terms 
of the time expended by the sanitarian or by the 
number of dollars spent on the effort. The concept 
of efficiency is often used in the attempt to stream
line a h·aditional program. In other words, can the 
administrator recapture some of the resources now 
expended on a given program? It is an attempt to 
reduce effort to mathematical figures in order to 
answer the following question: Could the same end 
result be obtained at less cost of time and material? 

Such data is important to the adminish·ator in 
determining budget requirements and the allocation 
of work units, but do not indicate the results in ob
taining the objectives of a program designed to pro
vide the maximum protection against public health 
hazards. Such figures provide the data to develop 
ratios of funds or manpower expended, or anticipated 
to be expended, to total funds available. The suc
cess of a program will depend upon the judicial use 
of such data; but the final analysis will consider all 
the aspects of the program and the judgment utilized 
by the administrator. Success can only be assured by 
the responsible interpretation of data and in the 

employment of competent, well-trained personnel who 
are motivated to the necessity for the control of the 
sanitation aspects of the environment in order to pro
vide one phase of a total public health endeavor. 

Performance analysis is one important method of 
determining data essential in evaluating a program 
by the administrator. It should not wag the clog, 
but the clog should wag the tail. 
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STUDY EFFECT OF LIGHT ON 
MICROORGANISMS 

Scientists at the University of California are pio
neering in research on how laser bean1s kill yeasts 
and bacteria and how such microorganisms protect 
themselves against light. The work, supported in 
part by grants from the Public Health Service, U. S. 
Department of Health, Education, and ·welfare, may 
help point the way to better methods for preserving 
foods. 

So far the research has shown that the continuous 
laser beams will kill bacteria in test tubes to which 
a photo-sensitizer, such as toluidine blue, has been 
added. The amount of exposure, however, varies 
with different kinds of microorganisms. 

Although it has been known for a long time that 
visible light can kill certain kinds of microorganisms, 

the researchers hope to discover how they protect 
themselves against light. The laser is valuable in 
these experiments because it speeds up processes 
which might normally occur with other light, such 
as that produced by the sun. 

It is believed that more knowledge of the self
protective systems used by bacteria and fungi will 
be valuable for its own sake and might also point 
the way to better food preservation methods. The 
current aims of the research are to determine the 

role of the carotinoids, which are naturally occurring 

pigments, in protecting microorganisms exposed to 

the laser beam and to investigate the mechanism by 

which the organisms are killed. 

SUMMER FIELD TRAININ'G INSTITUTE 
AT OKLAHOMA UNIVERSITY 

tion, industrial hygiene, radiological health, insect and rodent 
control , housing and emergency sanitation. The first five 
weeks will be attended by all enrollees and tl1e last three 
weeks will provide specialized field training in the tluee 
areas of general sanitation, sanitary engineering an.d radio-

, 

The 16th Summer Field Training Institute for sanitary 
engineers and sanitarians sponsored jointly by the Oklahoma 
State Health Deparhnent, the University of Oklahoma and 
the USPHS is scheduled for Jun e 6 to July 29, 1966 at th e 
University of Oklahoma at om1an. Purpose of the course 
is to provide practical field training through "learn-by-doing" 
techniques and to give students a broad acquaintance witl1 
public h ealtl1 practice. 

logical health . A separate program for a fourth group is • 
planned for those interested in international healtl1. 

Requests for infonnation and applications for admission 
should be addressed to George \V. Reid, Director, Scl10ol of 
Civil Engineering and Environmental Sciences, Universi'ty of 
Oklahoma, Norman. 

Courses will cover rural and municipal water supply and 
~ewage disposal , food and milk sanitation, refuse storage and 
disposal, camp and school sanitation , swimming pool sanita-
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COST ANALYSIS OF THE MILK LABORATORY APPROVAL 
PROGRAM IN ILLINOIS 

J. C. McCAFFREY 

Bureau. of Sanitary Bacter-iology, 
Illi.nois Departm ent of Public H ealth, Chicago, Illi11 ois 

(Received for publication October 4, 1965) 

During the past fifty years the laboratory exam
inations of dairy products vended to the general 
public have assumed a more and more important 
role in the general milk control program. Since 1910, 
vvhen the first report of the Committee on Standard 
Methods of Bacterial Milk Analysis (2) was printed, 
both private and public health laboratories have en
gaged in the bacteriological and chemical exam
ination of dairy products. Most laboratories have 
attempted to follow "Standard Methods For The 
Examination of Dairy Products" in making their 
determinations. 

Through the years it has been realized by author
ities in the field that different laboratories occasional
ly obtain conflicting results upon the bacteriological 
analysis of the same milk sample, and much has been 
published concerning the inherent errors and in
accuracies in the methods. In September 1941, Dr. 
L. A. Black of the United States Public Health Serv
ice began a series of laboratory surveys in defense 
areas to determipe how closely Standard Methods 
was being followed. The results of his survey in
dicated that the majority of laboratories inspected 
were deviating from Standard Methods in one or 
more important aspects (1) . 

PROGRAM ORGANIZATION 

The Milk Laboratory Approval Program in Illinois 
was inaugurated in the fall of 1946, as a result of 
the enactment of a Grade A Milk Law by the Sixty
Fourth General Assembly. A portion of this law 
stated that "average bacterial plate counts, average 
direct microscopic counts, and average reduction 
time tests shall be made in conformity with methods 
prescribed by the Director (of the Health D epart
ment ) and in laboratories approved by him." The 
law was further amended in 1949 to include coliform 
counts and phosphatase tests . When the Laboratory 
Approval Program was first inaugurated surveys were 
limited to state, county and municipal laboratories. 

he program was expanded in 1947 to include pri
vate commercial laboratories, and in 1948 to include 
dairy industry laboratories. 

During the nineteen years which have passed since 
the inception of .the program in Illinois various 
changes have taken place in the operational pro-

cedures. During the early yeal'S of the program, 
laboratories were visited semi-annually. As the pro
gram expanded, it became necessary, due to a lack 
of personnel, to make annual inspections. Still later 
on, due to a shortage of both personnel and travel 
funds, inspections were made on a biennial basis. 
In January 1961, a second survey officer was em
ployed on the Approval Program. Since that time, 
inspections of approved laboratories have been made 
semi-annually, and split-samples have been sent out 
to approved laboratories on a semi-annual basis in 
accordance with the requirements of the National 
Conference on Interstate Milk Shipments (3 ). 

A laboratory requesting inspection with a view 
toward subsequent approval is required to complete 
a registration form and submit it to the director of 
the approval program. If the individual in charge 
of the laboratory seeking approval has the necessary 
educational qualifications, arrangements are made for 
an initial inspection. The minimum educational re
quirement is a Bachelor's Degree from a recognized 
college or university with at least a full-year course 
in college chemistry and a one-semester course in 
college microbiology, with both courses including 
laboratory work. 

Laboratories are surveyed on each of the following 
points: (a) physical condition of the laboratory, (b) 
equipment available for conducting the tests for 
which approval is sought, and (c) techniques used 
in doing the actual laboratory work. The "Survey 
Form for Milk Laboratories" furnished by the United 
States Public Health Service is used in checking the 
laboratories. 

CosT ANALYSIS PLAN 

Despite the fact that the Milk Laboratory Approval 
Program has been an integral part of the activities 
of the Illinois Department of Public Health since 
1946, no study was ever made to determine the 
actual cost of the program until January 1964. At 
that time, the two laboratory survey officers, after 
discussing the problem with the Bureau of Statistics, 
set up the framework for a year-long cost analysis 
study of the program. 

The study was organized to determine the actual 
cost to the Depru·tment for each laboratory inspect-
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CosT OF MILK LABORATORY APPROVAL 

TABLE l. CoMBINED FmLD TIME CHARGED BY SURVEY OFFICERS 

No. of Total Total % of tota 1 Avg hours Cost per 
vis its hours cost cost per visit visit 

f (dolla.rs) (dollars ) 

21 127.00 857.10 24 .9 6.05 40.78 

56 335.00 1,746.69 50.7 5.98 31.16 

13 78.5 492.48 14.3 6.04 37.87 

15 70.75 348.13 10.1 4.72 23.22 

105 611.25 3,444.40 100.0 5.70 32.09 

153.00 845.58 

105 764.25 4,289.98 40.78 

TABLE 2. CoMBINED OFFICE TIME CHARGED BY SURVEY OFFICERS 

No . of Total Tota l % of total Avg hours Cost per 
reports hours cost cost ner report report 

(dollars) (dollars) 

21 34.00 168.23 23.3 1.55 7.61 

56 98.25 375.42 52.1 1.79 6.83 

13 20.75 94.80 13.1 1.59 7.25 

14 24.50 82.57 11.5 1.75 6.89 

104 177.50 721.02 100.0 1.67 6.94 

TABLE 3. COMBINED OFFICE AND FIELD TIME CHARGED BY SURVEY OFFICERS 

Visits H'l urs 

"No. % No. 

21 20.0 161.00 

56 53.3 433.25 

13 12.4 99.25 

15 14.3 95.25 

105 100.0 788.75 

153.00 

105 941.75 

Cost 
Avg hr Cost per 

% Amount % per lab vls!t 
(dollars) (dollars) 

20.4 1,025.33 24.7 7.60 48 .39 

54.9 2,122.11 50.9 7.77 37.99 

12.6 587.28 14.1 7.63 45.12 

12.1 430.70 10.3 6.47 30.11 

100.0 4,165.42 100.0 7.37 38.91 

845.58 

5,011.00 47.72 

required to prepare the official report of the visit. 
Monthly travel vouchers and salary warrants were 
used in completing the study. 

• 
i •• I 

, 

.I 

ion. Cost factors included the amount of field time 
required for each inspection, office time required 
to write up the results of each inspection, and com
bined office and field time charged. IBM punch 
cards and Port-A-Punch boards were used to record 
the actual data concerned with each visit. T\>VO 
punch cards were used for each survey, one indi
cating the time spent in actually surveying the 
laboratory and the other indicating the office time 

The IBM punch cards were printed to correspond 
with the "Survey Form for Milk Laboratories" so ·~ 
that deviation from accepted conditions could be 
properly indicated. The information available from 
the punch cards was divided into four main cate
gories: 
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1. The name of the survey officer checking the 
laboratory, the date and time of inspection, the 
registry number and type of laboratory (official, 
industry, private, institution) and type of visit ( ori
ginal, semi-aJ.mual, or re-inspection) . 

2. Type of performaJ.1ce and defects found. 
3. Reason for defects and recommendations for 

correction of saJ.De. 
4. Miscellaneous activities related to the Approval 

Program. 
Completed IBM punch cards, representing a total 

of 105 field visits by two laboratory survey officers 
and 104 office reports of these field visits, were 
turned over to the Bmeau of Statistics for inter
pretation and analysis. The Bureau computed the 
cost analysis of the program and returned the ma
terial to the survey officers. 

INTERPRETATION 

Table 1 shows the combined number of visits of 
both laboratory survey officers to the various types 
of laboratories included in the program as well as 
the total hours, total cost, average hours per visit, 
and average cost per visit. The overall average cost 
per visit included time spent in attending seminars 
and sending out split-samples, since these activities 
would not have been engaged in if the laboratory 
program was nonexistent. It is to be noted in Table 
1 that the average hours per visit to institution 
laboratories is somewhat less than on the visits to 
the other three types of laboratories. This is clue to 
the fact that most instih1tion laboratories are ap
proved only for the standard plate and the coliform 
count. 

Table 2 shows the number of reports of the field 
visits prepared in the office by both survey officers, 
together with the average hours required per re
port, and the average cost per report. This table 
shows that more office time was spent in writing up 
the results of inspection of industry and institution 
laboratories than official and private laboratories. 
The additional time required for writing up results 
of inspections of industry laboratories was due to 

the fact that most of these laboratories were checked 
aml approved for seven different procedures. The 
additional time spent in writing up results of the 
inspection of institution laboratories was clue to the 
fact that in many instances an extensive number of 
deviations were found. Only 14 institution office 
reports are listed, since one report was not written 
until after the study period was completed. 

Table 3 shows the combined office and field time 
charged by the hvo laboratory survey officers in 
carrying out the duties of 105 inspection visits and 
104 office reports of the results of these visits during 
the period from February 1, 1964 through January 
31, 1965. 

The overall average cost per· visit, including field 
time and office time was $47.72. This figme does 
not, however include the cost of using state-owned 
automobiles which were assigned to each smvey of
ficer. It is interesting to note that, due to a salaq 
differential, the average cost per visit, including field 
and office time, was $40.79 for laboratories smveyed 
by Berry E. Gay, Jr., and $65.90 for those surveyed 
by the author. Mr. Gay made 76 surveys willie the 
author made 29. If the ratio of visits had been re
versed, the average cost would have been much 
higher. 
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1966 NATIONAL RESTAURANT SHOW 

The 47th National Restaurant Convention and Educational 
Exposition is scheduled for McCom1iok Place, Chicago, Illi
nois from May 23 to 26, 1966. Held in conjunction with th e 
show will be the 24th American Motor Hotel Association 
Convention and Motelrama. 

Sanitarians and other public health officials are invited to 

review tl1e latest products, equipment and services available 
to the entire food service and lodging industries. Also fea
tured will be educational and training program s designed by 
NRA and AMHA for executive, supervisory and operational 
personnel. More than 1600 exhibits will cover virtually every 
aspect of tl1e food service and lodging field. 
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THE QUALITY OF RAW MILK FROM SELECTED OHIO MARKETS. 
II. BACTERIOLOGICAL ENUMERATION BY FOUR METHODS' 

S. P. 0HRI
2 AND W. L. SLATTER 

Department of Da'i-ry Technology 

The Ohi.o Agricult r.tml Research and Developm ent Center 

Ohio State University, Columbus 

(Received for publication October 21 , 1965) 

SuMMARY 

An 8-month smvey of the bacteriologica l qua lity of bulk 

tank produced fluid milk supplies for four major markets 

in Ohio, was made utilizing the Standard Plate Count ( SPC), 

the preliminary incubation cow1t (PI) , the th ermoduric (pas

teurized milk ) count, and the coliform count. In tenns of 

maximum standards of 200,000 and 100,000 organismsjml, 

th e SPC wou ld have eliminated 13% and 20% of the milk 

samples, respectively. A SPC of 50,000/ml, a PI cotmt of 

200,000/ml, a thennoduric count of 500/ml, and a coliform 

count of 100/ ml would have eliminated 37%, 34%, 40%, and 

40%, respectively, of the samples but not all of the samples 

eliminated by one tes t were eliminated by another test. AU 

of the tests employed showed a seasonal trend especially in 

the high cow1t categories but th e trend was less noticeable 

in the results of the preliminary incubation count. A com

bination of two of the methods was superior to any single 

bacteriological method employed in detecting unsatisfactory 

milk. Of the tests used, the combination of the thennoduric 

count ( 500 / ml) and the coliform count ( 100 j ml) was th e 

most effective in the detection of unsatisfactory milk sam

pl es . 

In the previous paper (3 ), results were presented 

on the flavor evaluation of farm tank milk samples 

selected from the supply of four major markets in 

Ohio. This paper presents the microbiological re

sults for these samples. 

PROCEDURE 

The milk samples were obtained from the bulk tanks at 

the famt just before pick-up as indicated previously (3). 

Using aseptic technit[ue, two 3-ounce, well-mixed samples 

from each producer's supply were obtained and transported 

immediately to th e laboratory in an ice refrigerated insulat<i:d 

chest. The bacterial cotmts were made immediately on one 

sample using th e Standard Plate Count at 32 C, the theimo

duric and the coliform counting techniques as described in 

Standard Methods (1). Violet reel bile agar was used .for the 

coliform count. On the second sample, from each producer, 

the Standard Plate Count after preliminary incubation for 

18 hours at 12.8 C (55 F) was detem1inecl (2). 

RESULTS 

Comparison of Methods: 
The distribution of milk samples on the basis of 

bacterial counts is presented in Table 1. The re-

'Article 92-65. The Ohio Research and D evelopment Center. 

' 2Present address: College of Veterinary Science, Bikaner, 

Rajasthan, India. 

suits of the Standard Plate Count ( SPC) reveal that 

13% and 20% of the samples had counts in excess 

of 200,000/ml and 100,000/ ml, respectively, but that 

about one-third of the samples had counts of 10,000/ 

mi. Therefore, 80% of the milk samples met the new 

100,000/ ml USPHS Standard. It is apparent, how

ever, that some producers still have difficulty pro

ducing low count milk as indicated by the fact that 

about one-fifth were producing milk with counts ' 

exceeding 100,000/ ml. 
A comparison of the results shows the number of 

samples exceeding the various standards by prein

cubation count (PIC) were always higher than those 

exceeding the corresponding standards by the ( SPC). 

For example, the ratios between the number of samp

les exceeding the PIC and the SPC counts were 2.5 

to 1 at the 200,000/ml level, 2.3 to 1 at 150,000, 2.3 

to 1 at 100,000 and 1.8 to 1 at 50,000. These ratios 

indicate that the difference in the number of samples 

exceeding the standards betv,reen the two methods 

becomes greater as the counts increase. A SPC 

limit of 50,000/ml and a PIC of 200,000/ml would 

eliminate about the same percentage of samples, i.e. 

37 and 34% respectively. 
The data show that only 22% of the samples ex

ceeded a thermoduric count of 1,000 and 28% had 

a count of less than 100. These values would indi

cate that much lower standards could be used than 

the 3,000 and 5,000 standards now commonly used 

as an indication of satisfactory sanitation of the milk 

handling equipment. A standard of 500/ml by this 

method would compare favorably to the 50,000/ml 

by the SPC and 200,000/ml by the PIC in terms of 

the percentage of samples excluded. 

Eighteen percent of the milk samples had coliform 

counts above 1,000 and, in contrast, 60% of the 

samples had counts below 100. Forty percent of 

the samples would be excluded if a coliform count 

of 100/ml is used as an index of satisfactory sani

tation practices. This limit of 100/ ml by the coliform 

count compares favorably to 50,000/ml by the SPC, 

200,000/ ml by the PIC or 500/ml by the thermoduric 

count in terms of number of samples excluded. Even 

though a limit of 100 might appear to be too string

ent, it would appear to be an effective tool to improve 

the sanitation of the milk supply. 

• 
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TABLE 1. DISTRIBUTION OF MILK SAMPLES ON THE BASIS OF BACTERIAL COUNTS BY FOUR METHODS ( 287 SAMPLES) 

Samples exceedi ng indica ted bacterial limits 

Limits 
bn cterla / ml 

1,000,000 
.500,000 
200,000 
150,000 
100,000 

50,000 
10,000 
1,000 

500 
100 

< 100 

(No .) 

37 
52 
59 

106 
199 

SP<' 1 

(%) (No.) 
25 
37 

13 97 
18 121 
20 137 
37 190 
69 257 

PIC TC cc 

(%) (No.) (%) (No.) (%) 
9 

13 
34 
42 
48 
62 
90 7 2 

63 22 52 18 

115 40 70 24 

207 72 115 40 
172 60 

'SPC-Standard Plate Cotmt. PIC-preliminary plate count. TC-thermoduric count. CC-coliform count 

The results shown in Table 2 reveal considerable 

seasonal variation in the bacterial counts. In general, 

there were fewer number of samples in the higher 

count ranges during the winter than during the sum

mer by all the tests employed. However, the dif

ference between summer and winter milk in this 

respect was less for the PIC than for the other tests. 

For example, there w e r e 97 samples exceeding 

200,000/ml by the PIC with 38% occurring in the 

• 

summer and 40% in the winter, whereas, 37 samples 

had a SPC above this same limit with 62% occurring 

in the summer and 16% in the winter. 

Similarly, there was marked seasonal variation in 

the percentage of samples exceeding 1,000/ml by 

thermoduric and coliform counts i.e. 53% in summer 

vs. 20% in winter and 44% in summer vs. 21% in winter, 

respectively. 

; Comparison of Bacter·iological Methods i·n the 

Detection of the Same Unsatisfactory Samples 

From the results in Table 1, standards were arbit

rarily adopted for each method used so that each 

would eliminate approximately the same percentage 

of milk shipments. Then it was deemed desirable 

to determine to what extent the different methods of 

testing would eliminate the same shipments. The 

results in Table 3 give the relative agreement among 

the various methods in eliminating the same milk 

when the following limits were used for each meth

od: SPC 200,000/ml, · SPC 100,000/ml, PIC 200,000/ 

lowered to 100,000, 59 samples had counts in excess 

of this limit and the relative agreement of the other 

tests was 81% for the PIC, 76% for the thermoduric 

and 68% for the coliform counts. 

When any one of the other three methods of 

counting bacteria was used as the standard of com

parison, the agreement on eliminating the same milk 

samples was relatively poor in all cases. The agree

ment of the results of the SPC with the results of 

the other tests was particularly poor. 

It is apparent from a comparison of the results that 

(a) the standards chosen can affect the results, and 

TABLE 2. SEASONAL VARIATION IN THE BACTERIAL CoUNTS 

OF RAW MILK 

Bacterial 
counts 

Total Samples dm·Ing season of the year1 

samples Summer ]'all Winter 

(No.) (%) (No.) (%) (No.) (%) 

Standard Plate Count 

> 200,000 37 23 62 8 22 6 16 

> 100,000 to < 200,000 22 10 45 5 23 7 32 

> 50,000 to < 100,000 47 20 42 9 19 18 38 

> 10,000 to < 50,000 93 21 23 24 26 48 51 

< 10,000 88 13 16 19 21 56 63 

P reliminary lu cul>ation Count 

> 200,000 97 37 38 21 22 39 40 

> 100,000 to < 200,000 40 7 18 11 27 22 55 

> 50,000 to < 100,000 53 19 36 14 26 20 38 

> 10,000 to < 50,000 67 17 25 12 18 38 57 

< 10,000 30 7 23 7 23 16 53 

'l'herm oduric Count 

70 37 53 19 27 14 20 

, ml, thermoduric count 500/ml, coliform count 100/ .. 
> 1,000 

> 500 to < 1,000 45 9 20 11 24 25 55 

l ml. 

' • 
The results indicate that when a SPC of 200,000/ml 

was used as a limit, 37 samples had counts in excess 

of this limit and the greatest and most consistent 

agreement for eliminating the same milk was achieved 

with the other tests. This agreement ranged from 

100% for the preincubation count to 81% for the 

coliform count. However, when the SPC ·Jimit was 

> 100 to < 500 92 25 27 17 

< 100 80 16 20 18 

Coliform Count 

> 1,000 52 23 44 18 

> 100 to < 1,000 63 31 49 15 

< 100 . ·172 /}3 19 32 

'Summer- July to October; Fall_:_ October and 

ter- December to February. 

18 50 54 
23 46 57 

34 11 21 
24 17 27 

19 107 62 

ovember; Win-
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TABLE 3. COMPARISON OF BACTERIOLOGICAL METHODS FOR THE DETECTION OF THE SAME UNSATISFACTORY SAMPLES 

No. Detection of the same unsatisfactory milk samples by 
exceeding SPC PIC cc TC 

Comparative standard standard 200,000 / ml 200,000 / ml 100 / ml 500 / ml 

(No.) (%) (No.) (%) (No.) (%) (No.) (~) 

SPC 200,000/ ml 37 37 100 30 81 32 86 
SPC 100,000/ ml 59 48 81 40 68 45 76 
PIC 200,000/ ml 97 37 38 61 63 51 53 
CC 100/ ml 115 29 25 62 54 59 51 
TC 500/ml 115 30 26 47 41 58 50 

TABLE 4. A CoMPARISON OF SIX CoMBINATIONS OF METHODS IN DETECTING UNSATISFACTORY MILK SAMPLES 

'l'otal 
unsatisfactory 

S tandard samples 

A 191 
B 193 
c 204 

'Standard Plate Count. 
2Preincubation Count. 

SPCI 
a nd 
PI• 

(No.) 

96 
102 
136 

SPC 
a nd 

Collform 

(%) (No.) (%) 
50 123 64 
53 132 68 
67 155 76 

(b) that no two methods measure exactly the same 
thing. 

Comparison of Combinations of Two Methods in the 
Detection of Unsat-isfactory Milk Samples 
Since the results for individual tests did not cor

relate as well as desired, the data were treated to 
determine if a combination of two methods could be 
used more effectively in evaluating the bacteriological 
quality of milk. Three basic standards, A, B and C 
Were chosen; Standard A: 200,000/ml by SPC and 
PIC, 100/ ml by coliform ·count, and 500/ ml by the 
thermoduric count; Standard B: same as in A except 
that a standard of 100,000/ml by the SPC was used; 
Standard C: same as in A except that a standard of 
50,000/ ml by the SPC was used. An unsatisfactory 
sample was one t11at did not meet the standard of one 
or more of the methods. 

Combination of methods 

SPC PI PI Coliform 
and a nd and and 

'l'hermodu rlc Coliform Thermoduric 'l'hermodurlc 

(No.) (%) (No.) (%) (No.) (%) (No.) (%) 

121 63 151 79 145 76 169 88 
127 66 151 78 145 75 169 87 
159 78 151 75 145 71 169 83 

of two methods was generally more satisfactory thaP 
one test alone. 

DISCUSSION 

The results obtained in this study reveal that the 
present day Grade A milk supply produced under 
the bulk handling system should have little difficulty 
meeting a bacteriological standard of 100,000/ml. 
In fact, a much more rigid standard would appear to 
be a logical objective for markets and/or companies 
which insist upon effective sanitation practices . The 
fact that 31% of the milk supply had a SPC below 
10,000 adds further emphasis to the point that a 
lower limit is feasible when the bulk handling sys
tem is used. It is apparent, however, that an ap
preciable number of producers still are producing 
milk with excessive bacterial numbers, and these are 
the producers who should correct their sanitary prac
tices. 

, , 
i •• ! 

The results (Table 4) reveal that the number of 
samples that did not meet one or more of the limits 
of standard A, B and C were 191, ·193, and 204, 
respectively; indicating that lowe1:ing the SPC limit 
from 200,000 to 50,000/ml did not have a marked 
effect on the number of samples involved. A com
binatiqn o{the coliform and thermoduric counts was 
the most effective combination in detecting the un
satisfactory milk samples and the combination of the 
SPC and preliminary PIC incubation count was the 
least efficient. The combination of the coliform and 
thermoduric counts eliminated 88%, 87% and 83% for 
standards A, B and C respectively, whereas, the com
bination of the SPC and PIC eliminated only 50%, 
53% and 67% for the same standards. A combinatioro 

The preliminary incubation of milk at 55 F for 18 
hr before the SPC determination, which has been 
suggested as a means of detecting post-milking con
tamination, yielded more consistent results through
out the year than the other tests employed; a factor 
which should be considered in selecting a bacterial 
quality conh·ol measure. This study has indicated 
that it is as easy to meet a bacterial standard of 
50,000/ ml without incubation as it is to meet a stand-
ard of 200,000/ml with the preliminary incubation • .; 
step. · 

The thermoduric count has been used as a means 
of detecting msanitary farm equipment. Some dairy 

. I 
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plants use maximum limits of 3000/ml or 5000/ml 
as an index of satisfactory performance. The results 
of this survey would indicate that both of these limits 
are extremely lenient. A standard of 1000/ml or 
even 500/ml would make this test a much more 
effective quality control tool as it would require 
stricter adherence to correct sanitation procedures to 
meet this standard. 

The coliform count of raw milk has been receiv
ing more favor in recent years as an index of sanitary 
practices on the farm. The results obtained indicate 
that a coliform standard of 100/ml would eliminate 
approximately the same number of shippers as a 
SPC limit of 50,000/ ml, a PIC of 200,000/ml, a ther
moduric count of 500/ml and therefore might be used 
effectively as a guide in a quality control program. 

None of the four bacteriological methods employe,d 
measure exactly the same thing and, therefore, can
not be substituted one for another. The standards 
chosen, as an indication of satisfactory sanitation in
fluence directly the effectiveness of each test in de
tecting unsatisfactory milk. Combination of tests 
rather than a single test appears to be the most sound 

practice to obtain a strong milk .quality control pro
gram. The coliform count using a standard of 100/ ml 
and the thermoduric count using a standard of 500/ml 
appear to have excellent supplementary value as 
quality control tools and when used together appear 
to offer an effective basis for improving the quality 
of a milk supply. 
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The authors wish to acknowledge the paper entitled "Inter
relat ionships AI:nong Some Bacteriological Methods Used for 

the Examination of Farm Bulk Tank Milk Supplies" by 
Tatini, Dabbah and Olson (J. Milk and Food Techno!., 28: 
368-371. 1965 ), which· was published while this paper was 
in preparation . 

BOOKLET TRACES HISTORY OF 

MILKNG MACHINE 

The compelte history of the milking machine is 
outlined in a well illustrated 30-page booklet pre
pared by Babson Bros. Co., builders of the Surge 
milking machine, to commemorate their 50 years of 
milking equipment manufactming. Considerable 
time, effort and research went into the production of 
the booklet which vividly illustrates some of the 
early methods which were devised to take the work 
out of cow milking. Many early prints from the 
Bettman Archives are shown. 

The development of the milking machine from the 
crude devices of the past into the highly automated 
milking systems of today did not come about without 
a struggle. Much hard wQrk and extensive scientific 
research marked the progress which made this re-
markable development possible. . 

To many people associated with dairying, the 

name Babson Bros. is synonymous with the .Surge 
Milker. For the past 50 years the company's efforts 

a have been devoted primarily to the development and 
manufacture of quality milking machines and related 
dairy farm equipment. This history is an attempt to 
reflect the endless search for "a better way to milk 
cows" . . . and at the same time, to h·ace the growth 

!• 

An Early Predecessor of the Modern Milking Machine. 

of Babson Bros. into what today is one o.f the world's 
leading manufacturers of milking ~quipment. . . 

Those interested in obtaining c;opies of "The His
tory of the Milking Machine" booklet may get them 
by writing Babson Bros . Co., 2100 South York Road, 
Oak Brook, Illillois. Enclose· 25c· to c'over costs ·of 
handling and maiiing. · ·''· 
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GRADE A RAW MILK AND STANDARD PLATE, THERMODURIC, AND 

COLIFORM COUNTS' 
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Department of Dairy Science, 
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(Received for publication June 18, 1965) 

SUMMARY 

The usefulness of a keeping quality test for evaluating the 
quality of a Grade A raw milk supply has been investigated . 
One lumdred bulk tank truck and 81 individual producer 
samples were · examined for keeping quality properties (de
velopment of off-odor, "leathery-like" fat , or gas during ;ior
age at 20-21 C for 16 to 40 hours) and for standard plate 
count ( SPC), thermoduric count ( TC) , and coliform count 
(CC). Multiple correlations observed between the keeping 
quality properties and the bacterial counts of the milk were: 
off7odor vs. SPC, TC, and CC, 0.46; "leathery-like" fat vs. 

' SPC, TC, and CC, 0.42; gas vs. SPC, TC, and CC, 0.38; 
SPC vs. off-odor, "leathery-like" fat, and gas, 0.49; TC vs. 
off-odor , "leathery-like" fat, and gas, 0.33; and cc vs. off
odor, "leathery-like" fat, and gas, 0.53. 

Using 100,000/ ml for SPC, 1,000/ ml for TC and 1,000/ 
ml for CC as upper limits for Grade A milk, over 75% of 
the samples exceeding one or more of these limits were 
detected by the keeping quality test after 16 hours incubation. 
Longer incubation periods resulted in the detection of higher 
percentages of samples which exceeded one or more of the 
bacterial standards. Based on results obtained, speed of ob
taining results, and simplicity of the test, it is believed that 
this raw milk keeping quality test merits consideration as a 
supplement to other routine quality control procedures, par
ticularly for plants having minimum laboratory facilities. 

No single laboratory test available to tbe dairy 
industry is an adequate index of tbe sanitary quality 
of raw milk (4). A simple, inexpensive test is need
ed that would serve as an indication of the sanitru:y 
conditions under which milk is produced. Informa
tion obtained from a test of tl'lis nature could be very 
helpful in directing' fieldwork toward areas needing 
attention. 

Some commercial organizations (2) use a raw milk 
keeping quality test to supplement other laboratory 
tests. Development of off-odor (other than a clean 
acid odor), "leatl1ery-like" fat, or gas during incu
bation is supposedly an indication of undesirable 
sanitation and handling conditions. The nature of 
the defect that develops is thought to provide infor
mation regarding the type of problem involved, 
whereas tbe rate of development is assumed to be 
related to the intensity of the problem. 

'Journal article No. 64-6-83. Published with the approval 
of the Director of the Kentucky Agricultural Experiment 
Station. 

This investigation was undertaken to evaluate the 
usefulness of a raw milk keeping quality test as a 
practical quality control procedure and to determine 
the relationship betv,reen the keeping quality proper
ties and the standard plate count ( SPC), tl1ermoduric 
count ( TC), and coliform cow1t ( CC) of raw milk 
obtained from witl1in a Grade A milkshed. 

ExPERIMENTAL PROCEDURE 

Samples of raw milk were obtained from bulk tank trucks 
and from individual producers within a Grade A milkshed. 
All sampling was done by plant personnel. The samples 
were placed in sterile lf-pint milk bottles and stored at 4 .5 C 
( 40 F) or lower until examined (day received). 

Official procedures (1) were used for determining the SPC 
(incubation at 32 C), TC, and CC of the samples on the 
date collected. The keeping quality test consisted of storing 
the raw milk samples at 20-21 C ( 68-70 F) , and observing 
for the presence of off-odors, "leathery-like" fat, and gas 
after 16, 20, 24, and 40 hours. 

RESULTS AND DISCUSSION 

One hundred bulk tank truck and 81 individual 
producer raw milk samples were examined for keep
ing quality properties and SPC, TC, and CC. The 
results are summarized in Table 1. 

SPC's ranged from < 25,000/ml to > 300,000/ml, 
with 64% of the samples having a cow1t of > 100,000/ 
mi. TC's ranged from <500/ml to > 10,000/ml, 
with 57% of the samples having a count of > 1,000/ml. 
CC's ranged from < 50/ ml to > 3,000/ml, with 62% 
of the samples having a count of > 500/ ml. In 
general, tl1e SPC, TC, and CC on the bulk tank truck 
samples were higher than those on individual pro
ducer samples. 

In a recent survey of the bacterial counts of bulk 
milk for interstate shipment, Brazis and Black (3) 
found that in some cases tbe bacterial nwnbers in
creased enroute from the producer to the processing 
plant as a result of unclean bulk transporting h·ucks. 
Also, contamination from tbe down-sh·eam side of 
the bulk tank valve could conh·ibute to higher counts 
in tanker samples. Under sanita1y handling con
ditions, significant increases should not occur in bac
terial counts of milk during transportation from tbe 
farm to the receiving station (5). Although the bac-
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TABLE 1. KEEPING QuALITY PROPERTIES, STANDARD PLATE, TH ERMODURIC, AND CoLIFORM CouNTS oF GRADE A RAw MILK 

De1•elopment of keeping quality defects• 

Off-odor " Lea U1ery-llke" fat Gasc 

Sam jlles (Incubation time - hours) 

Bacterial cou nts / mt • N o. P er Cent 16 20 24 40 16 20 24 40 16 - 40 

< (% of sa mpl es) > 
SPC 

< 25,000 28 16 7 7 15 50 25 50 57 82 28 

25,000- 50,000 9 5 0 22 44 79 33 44 56 100 55 

50,000-100,000 27 15 22 48 63 78 52 67 74 93 34 

100,000-200,000 35 19 31 49 60 72 63 69 71 91 23 

200,000-300,000 15 8 73 74 87 93 60 60 67 80 47 

> 300,000 67 37 58 66 75 88 87 91 96 99 58 

cc 
< 50 19 11 26 32 42 63 21 42 42 74 12 

50- 100 10 6 0 0 18 91 27 46 73 100 18 

100- 500 38 21 29 45 55 79 66 76 76 90 21 

500-1000 20 11 30 40 40 60 50 50 26 95 35 

1000-3000 28 15 32 46 68 75 64 82 89 93 50 

> 3000 65 36 59 69 79 85 82 85 91 97 66 

TC 

< 500 55 30 29 42 51 75 38 56 60 84 27 

500- 1000 24 13 33 42 63 88 54 63 79 96 33 

1000- 5000 66 37 47 56 65 77 73 77 82 97 53 

5000-10,000 14 8 50 64 64 79 71 79 86 93 21 

> 10,000 22 12 32 46 64 73 96 100 68 

All samples 181 100 38 49 60 77 62 72 77 93 42 

'SPC=standard plate count; CC = colifonn count; TC = thermoduric count. 

"Storage at 20-21 C ( 68-70 F). 
··once sample was agitated, gas detection was difficult . For this reason, appearance of gas was not reported for the specific 

incubation times. 

teriological counts of the tanker samples were higher 
than the individual producer samples, the general 

trend and relationships of the keeping quality prop
erties were similar. Consequently, the results ob
tained with both types of samples are h·eated to

gether in this paper. 
Off-odor was observed in 38, 49, 60 and 77% of 

the samples after 16, 20, 24, and 40 hours incubation, 

respectively. The most common off-odors defects 
were unclean, malty, and fruity. These defects were 
present in 54, 17, and 6% of the samples, respectively. 

"Leathery-like" fat was observed in 62, 72, 77, and 
93% of the samples after 16, 20, 24, and 40 hours 

incubation, respectively. Gas formation was ob
served in 42% of the samples during the incubation 

period. Keeping quality defects generally developed 
faster and were usually more prevalent in the samp
les having high bacterial counts. 

Table 2 shows the linear correlation coefficients 
between the keeping quality properties and the bac
terial counts. All of the correlation coefficients, with 
the exception of off-odor vs. TC, were statistically 

significant. The majority of the multiple correlation 

TABLE 2. CoRRELATION CoEFFICIENTS BETWEEN KEEPING 

QUALITY PROPERTIES, STANDARD PLATE, THERl\•fODIURlC, 

AND COLIFORM COUNTS OF GRADE A RAw MILK 

Development of keeping quality defects• 

B•cler iologica l Off- "Leathery-
Off-odor, 

" leathery-l ike" 
counts~~. odor like" fat Gas fat & gas 

SPC 00 0.43 000.36 00 0.22 000.49 

TC 0.06 • •o.29 00 0.22 00 0.33 

cc • 0 0.31 00 0.35 0 0 0.44 000.53 

SPC, TC, CC 00 0.46 000.42 000.38 

o o Significant at 1% level. 

"SPC=standard plate count; CC=coliform count; TC= 

thermoduric count. 

•The statistical analyses were based on data for the entire 

incubation period. Proportional allowances were made for 

differences in time required for development of defects. 
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coefficients were higher than the simple correlation 
coefficients , indicating that the keeping quality test 
reflects the general influence of the microorganisms 
which contribute to the three bacteriological counts . 
The relatively low magnitude of the correlation val
ues indicates that other factors also influence the 
keeping quality test. 

The ability of the keeping quality test to reveal 
samples which exceeded certain bacterial standru·ds 
is shown in Table 3. The bactmial standards used 
are similar to those used by Tatini et al. (6) in the 
comparison of five bacteriological methods . The 
highest percentage of the samples which exceeded 
one or more of the bacterial standards was detected 
by the use of combinations of the criteria of keeping 
quality. Over 75% of the samples which had excessive 
bacterial counts were detected by off-odor and 
"leathery-like" fat development after 16 hours in
cubation. Of the samples which exceeded one or 
more of the bacterial standards, 70% were detected 
by "leathery-like" fat development and 45% were 

d:: tected by off-odor development after 16 homs 
storage. While some samples meeting the bacterial 
standards developed keeping quality defects, it must 
be noted that the percentage of such samples was 
much lower than for those where at least one of tte 
counts was excessive. 

The p ercentage of samples with excessive bacterial 
counts which were detected by the keeping quality 
test increased with the incuba,tion period; however, 
this also was accompanied by an increase in the per
centage of defects observed in samples which did 
not exceed any of the bacterial standards. The high 
percentage of defects which were present in this 
bacteriologically satisfactory group of samples after 
40 hours storage indicates that the value of keeping 
quality information obtained after that period of in
cubation would be limited. The results indicate that 
information obtained after 16, 20, and/or 24 hours 
storage may be of value in evaluating the raw milk 
supply. The fact that many of the samples with low ' 
bacteria numbers developed keeping quality defects , 

TABLE 3. ABILITY OF THE K EEPING Q uALITY T EST TO REVEAL SAMPLES \ •VHICH ExcEED BACTERIAL STANDARDS 

Bacteriologica l 
methods• and 
standards / ml 

SPC 

cc 
TC 

SPC 

cc 
SPC 

TC 

cc 

> 100,000 
> 1,000 
> 1,000 

No. 
samples 

117 
93 

103 

134 

139 

& > 100,000 ~ 

> 1.ooo I 
& > 100,000~ 

> 1 ,000~ 

> 1 ,000~ 
& .• 129 

TC 

SPC 

cc 

TC 

SPC 

cc 

TC 

> 1,000 

& > 100,000} 

> 1,000 
& 

> 1,000 

& < 100,000} 

< 1,000 
& 

< 1,000 

148 

33 

Off odor 

16 20 24 40 

< 

52 62 72 84 
51 62 75 82 
44 54 64 77 

48 58 70 81 

47 58 69 81 

45 55 67 78 

45 55 68 80 

6 21 24 64 

De,•elopmen t of keeping qua li ty defects" 

''Leathery- like'' 
fat 

orr odor & 
" leathery-like" 

fat 

Off odor, 
"leathery-like" 

fat, & gas• 

(lncuba tioiJ, t ime - hours) 

16 20 24 40 

% of sa mpl es detected 

76 80 85 94 
76 84 90 96 
77 82 85 96 

72 80 85 95 

73 78 84 94 

72 79 85 96 

70 78 84 95 

27 42 45 82 

16 20 24 40 40 

--------------------> 
83 89 93 100 
82 90 96 100 
82 86 91 99 

78 87 93 100 

79 86 92 99 

78 85 91 99 

76 85 92 99 

30 52 52 85 

100 
100 
99 

100 

99 

99 

99 

88 

"SPC=standard plate count; CC = colifom1 cow1t; TC = ther moduric count. 
"Storage at 20-21 C ( 68-70 F) . 
·•once' sample was agitated, ·gas ·detection was· diffictilt . For t his reason, appearance of gas was not reported for the specific 
incubation ·times: · · · 
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indicates that other factors also influence this test. 

Additional work is needed in order to determine 

what factors, other than the bacterial flora as shown 

by tests employed here, affect the keeping quality 

properties of raw milk. 

The results reported in this paper indicate that a 

keeping quality test can provide useful information 

about the quality of raw milk. The test may be help

ful as a supplement to other laboratory tests and 

could be particularly valuable to plants having 

minimum laboratory facilities. 
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NEW STUDY ON REFUSE AND 

SLUDGE DISPOSAL 

The Tennessee Valley Authority, Public Health 

Service, and Johnson City, Tennessee have entered 

into a joint agreement to undertake a full-scale study 

of composting as a means of safety and economically 

disposing of municipal refuse and raw sewage sludge. 

Under the agreement, TV A will design, construct, 

and operate a com posting plant at Johnson City to 

process that community's daily production of refuse 

and untreated sewage sludge, amounting to about 

60 tons. The plant will attempt to find an economic 

use for the finished product, in the form of soil con-

i ditioners and fertilizers, to offset disposal costs. TVA 

has had long experience in soil and fertilizer matters 

through operation of the National Fertilizer Develop
ment Center at Muscle Shoals, Alabama. 

This joint effort is an attempt to evaluate the safety 

of composting as a means of disposing of refuse and 

raw sewage without creating health and welfare 

hazards through air and water pollution, insect and 

rodent infestation, scenic blight, and spread of dis

ease-producing organisms. 

The newly created PHS Office of Solid Wastes 

will be responsible for technical direction and fin

ancing of the project. The composting plant will 

cost approximately $750,000 to consb·uct and about 

$100,000 a year to operate. Construction on a site 

adjacent to the Johnson City sewage treatment plant 

posted refuse and sewage sludge produced by the 

Johnson City project will be used experimentally to 

condition "poor" soil. Tests will be carried out by 

TV A on bare areas, such as highway embankments 

and areas disturbed by . sb·ip mining, to determine 

the value of the compost in promoting growth of 

vegetation. Similar studies will assess the effective

ness of the compost in agriculture. 
The Office of Solid Wastes, which is undertaking 

a program to investigate improved methods of 

waste disposal, will conduct and support health 

studies in connection with the Johnson City project. 

In addition to gauging any potentially hazardous 

conditions which may result from composting, per

sonnel from the Office of Solid Wastes will work 

with TVA personnel to develop and apply techniques 

to prevent the growth and spread of pathogenic or

ganisms. 

•• wlll be completed early in 1967 . 
The composting process will involve removing such 

materials as metals and glass, grinding the remaining 

refuse with raw sewage sludge, and arranging the 

wastes in long rows to facilitate decomposition. Com-

The Johnson City project is one of the initial acti

vities being carried out under the new Solid Waste 

Program of the Public Health Service. The Solid 

Waste Act of 1965 directed the Department of 

Health, Education, and ·welfare to undertake a com

prehensive program of research, surveys and demon

strations, and b·aining to help find and apply im

proved techniques for disposing of municipal, in

dustrial, and agricultural solid wastes. One of the 

major goals of the program involves exploration of 

techniques, like composting, that not only promise 

efficient and sanitary waste disposal, but also afford 

an economic return in the form of marketable ma

terials salvaged from solid wastes. 



126 

THE CELLULAR CONTENT OF COWS MILK. 
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ESTIMATING CELL CONCENTRATIONS IN QUARTER SAMPLES. 
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Beltsville, Maryland 
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SUMMARY 

The comparison of CMT score and direct microscope 
count on 1,187 quarter milk samples indicates some limita
tions in the use of the CMT as an indirect estimator of cell 
content in quarter milk samples. In th ese data a CMT score 
of one or less could be interpreted as good evidence that the 
sample contained less than one million cells per ml. CMT 
scores of 2.2 or more provide good evidence for cell counts 
in .excess of one million. The intermediate scores range 
too widely in cell count to be interpretable in these t enns. 

In a previous paper (5) we reported on the in
ability of the CMT to give reliable information con
cerning the inflammatory state of an individual mam
mary gland as reflected by separately determined 
cell counts. Several possible sources of disagree
ment inherent in our data were discussed. This paper 
describes our attempts to reduce, or at least assess 
the contribution of, three sources of error. These 
are subjectivity in scoring the CMT reaction, error 
of undertermined magnitude in the direct microscopic 
cell count, and non-equivalence of successive 5-ml 
foremilk samples in cell content. The investigations 
were undertaken to determine the comparative re
liability of the California Mastitis Test ( CMT) and 
direct microscopic count ( DMC) for estimating the 
concentration of body cells in split samples of milk. 
To this end we have standardized reading of the 
CMT and determined the repeatability of scores 
under our conditions. We have also considered it 
necessary to develop a method for the microscopic 
count for which the limits of precision could be de
fined. 

MATERIALS AND METHODS 

Samples were collected from six Holstein heifers over a 
12-day period during an udder perfusion study. The cows 
were milked with an individual quarter milking machine of 
our own design. At each milking we collected a 10-ml 
san1ple of strict foremilk and a 10-ml sample of the quarter's 
mixed milk. Additional foremilk samples were taken ap
proximately 4 hr after each milking. Samples were taken 
to the laboratory and immediately either processed or cooled 
to 4 C for overnight storage. Refrigerated samples were 
warmed to 37 C and thoroughly mixed before examination. 

VIle cultured the mid-morning and mid-afternoon foremilk 
samples on blood agar by quadrant streaking with a 0.01-ml 

calibrated loop and incubating the plates 24 hr at 37 C. 
Duplicate Breed smears were made from each sample on 

separate slides and stained by the Levowitz and Weber 
method (2). 'vVe use commercially available 2 x 3 inch 
slides on which 15 ci.J:cles of one cm2 area are outlined and 
surrounded by a frosted surface. Two separate counts were 
perfom1ed per smear by our routine procedure: 20 fields 
on smears containing fewer than two cells per field; only 
10 fields on smears with higher counts. We also tested a 
more rigorous counting procedure on each smear of samples 
collected during the first five days. A 20-field count was 
made along each of the horizontal and vertical radii, be
ginning five fields in from the periphery. The inadvertent 
establislm1ent of a number of peracute Bacillus sp. infections 
through contaminated saline infusate led to such extreme 
leucocytosis in the affected quarters that this latter counting 
procedure became too laborious to continue. For comparison 
with CMT scores we combined all counts on each sample 
to establish an average cell count. 

The samples were scored for CMT reaction tmder tmi..form 
lighting in the laboratory by one experienced person. Y.l e 
added to Schalm's (4) recommended scoring procedure tl1e 
intennediate classifications 0.2, 1.2, and 2.2 as explained 
previously (5). The four quarter samples from a cow were 
examined sinmltaneously in the paddle and results were 
dictated to a record keeper. After all six cows were scored 
the test was repeated. The recorder called for a further 
retest on any sample in which the h¥o scores differed by 
more than one scoring interval. 

RESULTS 

Since the times of collection had forced us to 
store some milk samples in the refrigerator for 
periods up to 18 hours, we investigated the possible 
effect of this upon counts obtained from the smears. 
We made Breed smears from 112 samples of 28 
quarters of 7 cows, immediately and following 18-hr 
refrigerated storage, rewarming and mixing. The 
equivalence of the two procedures is shown in Table 
1. At all three levels of concentration, preliminary 
refrigerated storage had no effect on the cell counts 
obtained. 

Subjectivity is inherent in grading CMT reactions. 
Our approach to minimizing it involved the use of 
the single most experienced member of the group, 
performance under . uniformly good lighting con
ditions, and eliminating as far as possible the in
fluence of the first test result on reading the retest. 
The repeatability of our scoring was surprisingly 
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T ABLE 1. Col\•I PARISON OF CELL CouNTS ON SAMPLES BEFORE AND A F TER REFRIGERATED STORAGE 

Samples smeared : 
Imrnedi a te ly F ollowing refri g"eratlon No. sa mples 

No. 
sa mpl es 

----
Mean R·an ge Mean Range Increased Decreased 

(millions) (millions) 

77 

15 

20 

0.102 

0.696 

3.67 

0.01-0.49 

0.50-0.94 

1.00-10.0 

good. Of 1,187 quarter samples, tested and retested 
after an intervening 23 samples, 65% received identi
cal scores and 28% received adjacent scores. In only 
84 of the samples ( 7%) was the variation greater 
thai) one scoring interval. This last group of samp
les, the majority of which had cell counts below one 
million per ml, was not included in subsequent an
alyses. 

In Table 2 we present the distribution of 1,103 cell 
counts according to CMT score. Those less than 
one million per ml are grouped in subclasses of 
100,000; those greater than one million per ml are 
in subclasses of one million. The columns headed 
0.0/0.2 etc., include samples for which duplicate 
CMT scores differed as indicated. 

Although our cell count means do not seriously 
deviate from the published range of interpretation 
for the CMT, the distributions cast doubt on the 
reliability of the test as presently used. Considering 
the magnitude of the range for each score category, 
one can distinguish only two degrees of leucocytosis 
with any assurance: 

Low; in which a CMT score of 1 or less cones
ponds with a cell count of less than one 
million per ml, and 

High; in which a CMT score of 2+ (our 2.2) or 
greater indicates a cell count greater than 
one million per ml. 

An intermediate GMT reaction on a single sample is 
well-nigh impossible to interpret. 

The introduction of saline infusate contaminated 
with a species of Bacillus led to the establishment of 
peracute infections in one or two quarters of each 
cow. Samples collected subsequently exhibited a 
shift in the relation between cell count and CMT 
score. This is shown in Figure 1, in which the aver
age counts of 600 samples taken prior to infection 
are contrasted witl1 those of 587 samples taken from 
all quarters following tl1e onset of infection in some. 

The exh·eme increase in average count for CMT 
:J ( 4.7 to 22 million per ml) is obviously forced, 
since no higher CMT category was available for 
these counts to fall into. It is noteworthy, however, 
that the GMT score tended to reflect a higher count 
throughout the whole range. In the lower range of 

0.097 0.01-0.52 27 27 

0.694 0.45-0.98 6 9 

4.16 0.92-14.0 10 8 

CMT scores this was not a direct result of infection, 
for only 17 of the samples with counts less than one 
million per ml were from infected quarters. 

DISCUSSION 

The cell count distributions according to CMT 
category which are presented in this and the previous 
paper (5) point out the impossibility of making a 
reliable estimation of microscopic cell counts by 
degrees of reaction in the GMT. This conclusio_n is 
contrary to many published reports. It is also con
trary to conclusions that might have been derived 
from these data had we relied on a regression or 
correlation analysis to evaluate the results of the 
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Figure 1. Influence of severe infection on the relation of 

CMT score to cell count in both infected and adjacent im-
infected quarters. 
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TABLE 2. DisTRIBUTION OF QuARTER MILK SAMPLES BY CELL CouNT AccoRDING TO CMT ScoRE 

Cell 
count 

Percent of sa mpl es wi th indicated CMT score 

X 10-6 0.0 0.0 / 0.2 0.2 0.2/ 1.0 1.0 1.0 / 1.2 1. 2 1.2 /2 .0 2.0 2.0/2.2 2.2 2.2/3.0 3.0 

0.10 or less 86.3 

7.8 

(\ 

85.4 

8.3 

6.2 

14.3 

19.5 

67.2 

13.1 

47.0 40.6 48.8 

14.6 

28.6 

14.3 

9.0 

3.8 
0.11 - 0.20 

0.21 - 0.30 

0.31 - 0.40 

0.41 - 0.50 

0.51 - 0.60 

0.61 - 0.70 

0.71 - 0.80 

0.81 - 0.90 

0.91 - 1.0 

1.1 - 2.0 

2.1 - 3.0 

3.1 - 4.0 

4.1 - 5.0 

5.1 - 6.0 

6.1 - 7.0 

7.1 - 8.0 

8.1 - 9.0 

9.1 - 10. 

11 .5 13.0 

> 10. 

No. samples 

lvlean count 

1\ 5.1 8.2 

5.5 
I 

5.9 
I 
v 

4.4 

v 

51 49 113 

0'.067 0.078 0.12 

2.9 

2.2 

3.6 

(\ 

I 
2.2 

I v 

I 
15.9 

I 
v 

11.5 

0.5 

137 183 

0.20 0.36 

CMT. The cell content of milk has an extremely 

wide range. If we assume that 5,000 cells per ml 

is about the lower limit, we may expect to have some 

samples with 10,000. times this concentration. The 

influence of this extreme range on the correlation is 

revealed in an analysis of the 714 samples included 

in Table 2 that scored 0.0, 0.2, 1.0, 2.0, and 3.0. In 

this group of samples there is a correlation of 0.8 

between cell count and CMT score. However, since 

four of the five recognized CMT scores are supposed 

to classify samples with a million or less cells per ml, 

we examined this segment of the data separately. It 

is interesting to find that the correlation between 

cell count and CMT drops to less than 0.3 when all 

samples with cell counts of over one million per ml 

are excluded from the analysis. 
The interpretation of a CMT score in terms of a 

mean cell count is impossible. The present practice 

(6) is to specify ranges in which a certain amount 

of overlap is recognized. Our results indicate that 

7.2 (\ (\ 

(\ 

9.8 20.0 
17.4 

v v v 

21.7 26.8 17.4 

69 41 

0.53 0.52 

20.0 

35 

0.98 

(\ 

10.3 

v 

2.6 

26.9 

19.2 

7.7 

9.0 

5.1 

6.4 

78 

2.4 

/\ 

16.0 

v 
24.0 

32.0 

(\ 

28.0 

v 

25 

3.3 

13.3 

33.3 

1\ 

53.3 

v 

15 

7.5 

1 
16.7 

I v 
(\ 

83.3 

v 

18 

5.4 

(\ 

I 
0.7 

I v 
(\ 

25.9 

v 
73.4 

289 

21. 

the extent of the overlap is so much greater than 

is generally realized that the scoring categories 

(namely negative, trace, 1, 2 and 3) cannot be ade

quately differentiated. Rather, one can interpret 

in practice only a low count reaction, a high count 

reaction, and an intermediate reaction state which 

may reflect either a high or a low count. And, 

these results derive from a study in which we have 

made rigorous efforts to limit error in sample vari

ation, cell counting and CMT reading. Our previous 

comparison, made under more nearly field conditions, 

yielded even less encouraging results. 

By improving techniques we have reduced errors 

about as far as seems practical. The intensified 

counting procedure has reduced counting error, 

though it has not eliminated the nonuniformity of 

percentage error throughout the range of counts. 

This could be standardized by selecting an arbitrary 

number of cells to count, with the number of cells 

then determining the magnitude of the percentage 

, 
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error (3). The system is manifestly impractical, how
ever. The procedure used here has lowered the 
mean of samples in the lowest subclass by providing 
a lower minimum count ( 2,500 per ml vs. 30,000 
per ml). The lowest count found was 5,000 per ml, 
representing two leucocytes counted in a total of 
240 fields distributed betv.reen two slides. 

The use of split rather than adjacent samples has 
reduced the disparity between the DMC and CMT. 
Our limited data given in the previous paper sug
gests that the second small sample will usually have 
a lower count or score than the first. Blackburn (1) 
reported a similar nonuniformity betw·een successive 
small samples taken at the beginning of milking, but 
noticed no pattern to the variation. 

Duplicating the CMT was effective in eliminating 
"wild" or unrepeatable values, but these amounted 
to only seven percent of our data. 

Two possible m ... :planations occur to us for the 
shift in relationship between cell count and CMT 
score coincident with severe inflammation in cer
tain quarters. It is possible that the CMT reactivity 
of an udder secretion of given leucocyte level can be 
affected by the systemic stress of severe mastitis in 
an adjoining quarter. Alternatively, the occurrence 
of a large number of very sh·ong CMT reactions 

among a series of samples may cause the operator 
to shift his mental standard of reference, and in ef
fect to demand a more pronounced reaction at each 
scoring level. W e tend to this latter interpretation . 

It is our general conclusion that the CMT may be 
accepted for its value as a rapid but crude tool of 
the veterinarian and milk sanitarian. It is definitely 
not a precisely quantitative test and for that reason 
the score on a single quarter sample must be inter
preted with considerable caution. 
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NEW FEATURES IN FRO·ZEN DESSERTS 

REGULATIONS FOR SEA TTL E-KING COUNTY 

Recently adapted regulations governing manu-
; facture and sale of frozen dairy products and fro

zen confections in Seattle and King County, 'iVash
ington, have several new and interesting provisions, 
according to L. D . Searing, Assistant Director, En
vironmental Health Services, Milk Division. 

The new legislation is patterned after the USPHS 
Frozen Desserts Ordinance and Code and by ref
erence incorporates the provisions of this standard 
ordinance. In addition to the usual requirements 
covering ingredients , pasteurization, packaging and 
dish·ibution, the new . regulations introduce a new 
feature relating to sampling and bacterial and coli
form analysis of product. After two high bacterial 
counts on samples analyzed in the official depart-

ment laboratory, the health officer may submit 
furth er samples to a private laboratory for analysis 
at the operator's expense. Samples are continued 
until three out of four meet standards which are set 
both for place of manufacture and for point of sale. 

Among other provisions an operator or person 
responsible for failure to comply with standards may 
be required to attend a tr·aining course. All freezers 
and processing equipment must meet the standards 
of the National Sanitation Foundation or the 3-A 
Standards Committee. 

A copy of the ordinance and summary of regula
tions may be obtained from L. D. Searing, Seattl e
King County Health Dept. , Public Safety Bldg., 
Seattle, ·wash. 
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ENVIRONMENTAL HEALTH NEEDS OF METROPOLITAN AREAS' 

The continuing expansion of meh·opolitan areas 
is perhaps the greatest single problem facing man 
in the second half of the twentieth century, accord
ing to the report of a WHO Expert Committee• that 
met in Geneva in June 1964 to consider the environ
mental health aspects of metropolitan planning and 
development. 

About 50-60 million people are added to the world's 
population every hvelve months; for every 100 people 
there were in 1950, there will be 251 in the year 2000. 

In addition, the urban population continues to in
crease through an influx of people from rural areas. 
From 1800 to 1950, the population living in cities 
of 100,000 or more inhabitants increased almost 
twentyfold- from 16 millions to nearly 314 millions. 
This urban "drift" will probably continue. By the 
year 2000 it is expected that, because of increases in 
agricultural efficiency, a mere 8%-12% of a country's 
people will be sufficient to produce the food it 
needs. 

Metropolitan life has its gratifying aspects in the 
opportunities offered for higher standards of living, 
education, housing, social satisfactions and public 
health. On the other hand, uncontrolled metropolitan 
growth is disquieting because of the encroachment 
on space (in terms of land, air and water), the po
tential spread of disease, and the threat to health 
from noise, overcrowding, and the general degradation 
of man's physical and social environment. 

Over the years, the health and sanitary problems 
of cities have become well known, as have the meth
ods of dealing with them. But as populations grow, 
so do the problems and so does the expense of 
tackling them. 

An attempt to present a picture of urbanization 
problems on a small and understandable scale is 
quoted from a US estimate of 1955 which sets out 
the additional provisions needed in a modern metro
politan area in order to cater for its newcomers. For 
every 1000 new inhabitants the following are re
quired: 

( 1) an additional 100,000 US gallons of water a 
day ( 36.5 million gallons a year); ( 2) additional 
sewage and h·eatment facilities for 170 lbs of organic 
water pollutants daily ( 62,050 lbs a year), or 300 
new septic tank leaching systems; ( 3) an expenditure 
of about $65,000 for the control of air pollution; ( 4) 

'Adapted from an article in WHO Chron-icle, Vol. 19, No. 4, 
April, 1965. 
•wHO Expert Committee on Environmental Health Aspects 
of Metropolitan Planning and Development. ( 1965) Report, 
Geneva (Wld Hlth Org. techn. Rep. Ser., No. 297). 

4.8 elementary-school rooms and 3.6 high-school 
rooms; (5) $114,000 more, each year, for running the 
schools; ( 6) another 8.8 acres of land for schools 
parks, and play areas; (7) 1.8 more policemen and 
1.5 more firemen; ( 8) one additional hospital bed; 
( 9) 1,000 new library books; ( 10) a fraction of a jail 
cell; ( 11) more sh·eets to surfa<le, provide with storm 
drains, maintain, and clean; more garbage and refuse 
to collect; ( 12) more money for new public service 
employees (public works, health, tax collection, rec
reation). 

PuBLIC HEALTH AsPECTS 

Planning for the disposition of men, money, and 
materials to avert the danger of unconh·olled metro
politan development must take account of the fact 
that the more immediate problems are to be found 
in the health field and involve safeguarding water, 
air, food, conveyances, dwellings and the recreational 
and living environment. 

While industrial and general economic production 
is the foundation on which modern urban develop
ment is based, environmental health is essential for 
effective industrialization and for the enjoyment of 
its benefits. Every year, for instance, about 500 
million people suffer from disabling diseases that 
can be related to unsafe water supplies; even a partial 
reduction in this high prevalence rate would increase 
the amount of available manpower as well as its 
effectiveness. Lack of sewerage and sewage treat
ment facilities in many metropolitan areas of the 
world is a major cause of communicable diseases, in
cluding cholera, typhoid, diarrhoea, dysentery, fil
ariasis, haemorrhagic fever, and infectious hepatitis. 

The provision of water supplies, waste disposal 
facilities, and the network of lines that make up the 
system of water dish·ibution, sanitary sewerage, and 
drainage should be an integral part of any meh·o
politan plan from the outset. These services call for 
vast capital expenditure, but they can, and should, 
be made self-amortizing and self-supporting. One 
practical method of collecting sewerage charges is 
to make them a percentage of the water charge. 

With regard to industrial wastes, the Committee 
considered that metropolitan authorities should es
tablish a policy under which industries must accept 
the responsibility for h·eating their own wastes in 
order to meet the criteria set by responsible govern
ment agencies. Also, as in the case of water pollu
tion by industrial effluents, pollution of the atmo
sphere by indush·ial and domestic emissions should 
look to reduction, recovery and re-use of industrial 
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air and waste matters, as well as to air-cleansing in 
individualized and collectivized systems. In a fun

damental sense, no indush·ial operation should be 
tolerated that violates the ahnospheric rights and 

welfare of other members of the community: re
search into the legal and adminish·ative aspects of 

air pollution is therefore much needed. 
Solid wastes set an expensive disposal problem, 

largely because of the cost of transport, which ac
counts for almost 70% of the total cost. The Com
mittee hesitated to emphasize any particular dis
posal system because of this factor, which is par
ticularly important in larger communities. 

HousiNG AND OPEN SPACE 

Housing does not me~·ely represent shelter, and 
living space is not simply a question of floor area 
but also of shape and volume. Since building costs 

are high, for instance, a community may reduce them 
by consh·ucting large multi-family units. This may 
be false economy, since gigantic buildings, perhaps 

dwarfing the human scale, may give rise to psycho
pathological conditions caused by promiscuity and 
loss of identity: the costs of these effects, measured 
in terms of the loss in human efficiency or of medi
cal care and h·eahnent, may nullify the saving in 
consh·uction costs originally contemplated. 

With regard to the planning of open space, part of 
the problem faced by modern societies h·ying to 
feel at home in a complex, mechanized, bustling and 
overwhelming world is the breakdown of h·aditional 

social structures and the growth of new sh·uctures 

not yet clearly discerned. 
More imagination is needed to develop the multi

purpose use of public buildings such as schools and 
hospitals, and also of hospital grounds and even 
cemetery areas, which, in large cities, may become 

space-consuming to a high degree. 

NoisE AND VmRATION 

Noise and vibration are known to exert deleterious 

effects on many organs of the human body, and 
especially on the nervous system. One of the most 
important tasks of architects, builders, acoustic en
gineers, and public health workers is to ensure that 

they are kept to an acceptable level. 
Medical research has shown that even noise at 

a low level ( 35 to 37 decibels) is sufficient to make 

a deep impact upon the functional condition of the 
nervous system. Noise aggravates the course of 
cardiovascular and neuropsychiah·ic diseases; it can 
cause impairment and even complete loss of hearing. 

The Committee considered that there should be 
close international collaboration in study and re
search on the effects of noise and vibration on the 

health of urban populations. Close co-operation 
between meh·opolitan planners and environmental 

health personnel is important in order to create 
urban environments in which these dangers have 
been reduced to a minimum. 

INFORMATION AND REsEARCH 

The importance is stressed of wide public partici
pation in the preparation and adoption of a metro
politan plan, which should be broadly understood 

and approved by the people who are its ultimate 
beneficiaries and should command their general sup
port and enthusiasm. A well-conceived and imagina

tive plan often releases constructive community forces 

far beyond the legal limitations inherent in the plan 

itself. I : · : ~ 11 

There is already in existence a sufficient back
ground of scientific, technological, economic, and 

administrative knowledge to make it possible to 
introduce effective environmental health program

mes immediately, but there is unfortunately the 
usual difficulty of lack of communication; informa
tion available as a result of research or investigation 

is often not widely disseminated. Often, too, in

formation is reported in . highly technical language, 
which limits its circulation. 

A welcome move has been made by the UN Econ-
omic and Social Council's committee on Housing 

. Building and Planning towards the setting up of an 
international cenh·e or institute for housing, build

ing, and planning, which would co-ordinate research 
in these fields throughout the world, WHO being 
an active participant. 

Various fields in which research is needed are out

lined in the report, notably the chemistry of polluted 
ahnospheres and their physiological effects, the man
agement of water movements in relation to bilharziasis 
conh·ol, and the ever-growing problem of the dis
posal of solid wastes. 
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A COUNTY SANITARIAN LOOKS AT THE 
3-A SANITARY STANDARDS PROGRAM' 

FRED H. FISCHER 

Erie County Health Department 
Buffalo, New York 

Did you ever stop to consider how your point of 
view changes with the addition of a few years and 
the accumulation of experience? When we are young 
we are most of the time unwilling to accept anything 
until we have proven it for ourselves. Our field of 
view is narrow and without the advantage of the 
true focusing device called experience. Moreover, 
we tend to cast aside the experienced help of others 
because we think it does not allow room in which to 
expand our "modern" ideas . Then as we grow older 
and sometimes reflect on our past experiences, our 
point of view begins to change. We di§cover that 
all the years we struggled to do our job, there were 
usually aids provided by more exp erienced people 
which could have made our job easier. 

The 3-A Standards and the 3-A Symbol are aids 
provided for the sanitarian, manufacturer and buyers 
of dairy equipment. These standards are the output 
of knowledge and exp erience, yet many are not 
taking advantage of the assistance they can give. 
This is due perhaps to inexperience or to an imper
fect point of view .. 

THE F !JNCTIONS OF S TATE COMMITTEES 

Back in 1956 I became a member of the Dairy In
dustry Equipment Committee of the New York State 
Association of Milk Sanitarians. To tell the truth, 
at that time I knew very little about such a Com
mittee or about such things as 3-A Standards, even 
though my association with the dairy indush·y began 
in 1940. My inexperience with groups who made 
recommendations for design and manufacture of dairy 
equipment led me to believe that such things as 3-A 
Standards could never replace or supplement my 
standards for such equipment. In spite of this youth
ful point of view;, I thought that perhaps by joining 
such a group I could help them to understand "the 
man in the field point of view". 

My first meeting with this Committee was a real 
experience and a revelation, for it was there that I 
met some of the sanitation keystones of the dairy 
industry-men like Clarence Weber, Jim White, 
Freddy U etz, Paul C01·ash, and Bill Jordan, to name 
only a few. I learned at this meeting that the mem-

'Presented a t the 52nd Annual Meeting of the INTEHNATIONAL 
AssociATION OF MILK, Foon AND ENvmoNMENTAL SANI
TAlUANS, INc., Hartford, Conn., September 14-17, 1965. 

bers of this Committee were dedicated to promoting 
the 3-A Symbol.' It was appar~nt that these m·en of 
long experience were also dedicated to the dairy in
dustry and that their energy was directed toward 
providing assistance to manufacturers of dairy equip
ment, as well as to the sanitarian. 

How STANDARDS ARE FoRMUL ATED 

After that first meeting I decided to take another 
look at this idea of. uniform equipment standards. 
The first thing I found was that a large number 
of sanitarians and indush·y people had a wide vari
ance in their understanding and knowledge of the 
methods used to create a 3-A Standard. At other 
meetings I asked questions and obtained answers 
on why and how a 3-A Standard comes about. For 
instance, I found that people who make up the 
national Committee on Sanitary Procedure come 
from all over the United States, not just from · New 
York State or Wisconsin or California, and that many 
of these committee members are leaders in the milk 
sanitation enforcement field. Also, there are men 
from the field who are dealing daily with the practi
cal application of the standards. Such people have 
a large reservoir of knowledge concerning the sani
tation needs of dairy equipment and no local sani
ta.rian or equipment purchaser could ever be wrong 
in following the advice distributed by such a group. 

This leads to another fact. All standards are the 
result of collective agreement, that is, the three rep
resentative groups of manufacturers, users and sani
tarians must agree on its contents. This concordant 
attitude is the very hub of the system and assures 
standards which will be voluntarily accepted and put 
into practice. Other methods of writing and regu
Jating standards for dairy equipment could be offer
ed, but if a standards system is to satisfy all, then all 
must have a voice in their formulation. 

Any interested p erson or group can request that a 
new standard be written for a specific type of equip
ment or an issued standard be revised. Such a re
quest should be sent to the Chairman of the Com
mittee on Sanitary Procedure of our International 
Association. It is a function of this Committee to 
receive, consider and comment on proposed stand
ards and to request the participating groups to con
sider such items of dairy equipment for sanitary 
standards when it is desirable. 
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A very practical application of this procedme oc
cmred within my duties as Chairman of the New 
York State Dairy Equipment Committee. In 1962, 
om . Committee report contained information on 
pumps for recirculation of cleaning solutions. In this 
report we made reference to indush"ial type p~mps 
and pumps of sanitary design. Some compansons 
were made and om recommendations did not favor 
the indush·ial type pump. Shortly after the report 
had been sent to the New York Association's mem
bership, I received a call from an industrial pump 
manufacturer who had read the report and took 
exception to its recommendations. I invited this man 
to one of om committee meetings to explain his pump 
and show its design. This man was inh·oduced to 
the 3-A Standards system and the method used to 
formulate such standards and he was advised to re
quest a revision of the 3-A Standards so that a pump 
of this type could be used in cleaning circuits. A 
letter from this manufacturer in April of this year 
stated, that after minor changes in design his pump 
was qualified under the revised standard, 3-A Recom
mendations for Permanently Installed Sanitary Pro
duct Pipelines and Cleaning Systems. 

The prompt action of the 3-A Committee in this 
case stands out as an example of true cooperation 
between manufacturer and sanitarian. It also indi
cates tl1at the standards system of attaining agree
ment among the tlrree task groups, namely the 
national Dairy Indush'y Committee, the U. S. Pub
lic Health Service and our International Association, 
can be attained quickly in spite of the detail and 
number of persons involved. 

Standards may also come about because of wide
spread interest by sanitru·ians and tl1e dairy industry 
in new concepts. CIP systems containing welded 
lines is an example of this interest. In September 
of 1959 a pilot installation of welded sanitru·y pipe
line was made in the meh'opolitan area of Buffalo, 
N. Y. This installation provided a practical means 
of developing methods for installation and inspections 
and it created a great deal of interest in the use of 
such lines throughout the indushy. It also estab
"lished a great number of axioms for welding pro
cedures, inspection of such welds, the cleaning of 
such systems and the design of such systems. 

All of the information gathered from this super
vised instllation was made available to members of 
the 3-A Standards groups. Today you will find most 
of the experience from this and other like installations 
included in the welding requirements of ·the revised 
8-A Standards Accepted Practices for Permanently 
Installed Product Pipelines and Cleaning Systems. 

·•This serves to illush"ate that standards are also born 
from practical field work and that field practices 
influence their requirements. 

FIELD APPLICATION OF THE STANDARDS 

It is important to the success of the 3-A Standards 
program that each of us do our part in helping to 
bring field information to the 3-A Standards groups. 
This can be achieved if you are willing to start the 
word rolling within your state associations. If ~our 
state associations does not already have a committee 
on standards for dairy equipment, then work for one 
to be created. This committee and its members 
should be organized with the intent to study and 
evaluate the sanitary aspects of equipment used in 
the dairy industry in regru·d to official or unofficial 
specifications and requirements as they apply to 
design, installation and/ or operation, and to report 
such studies, evaluations or pr9cedures to their asso
ciation membership and other interested parties. 
The wording, "other interested pru·ties" is included 
so that the committee will be able to communicate 
with members of the various 3-A Standards groups 
in an effort to solicit their help in making correction 
to present standards or to create new standards. 

It is paramount that any state association mem
ber who is a member of a national 3-A Standards 
group be a member of this state committee. Such 
a member gives the state committee an indirect 
representation in any standard that is written, assum
ing that the state committee chairman provides a 
way for an exchange of opinions between tl1e com
mittee members and the 3-A Standards member. 
This can be accomplished by holding meetings at 
which proposed standards can be discussed and 
evaluated. The national 3-A member then has the 
collective thinking of his state group to take to the 
study meetings of the national 3-A groups. 

This state committee can also provide a source of 
field information for the 3-A Symbol Council. The 
state committee, through its members and its asso
ciation members, can be a clearing house for com
plaints on existing standards or 3-A Symbol bearing 
equipment. I emphasize here that all such complaints 
should be handled and analyzed by this local com
mittee and, when this committee is convinced that 
there is a reasonable and a desirable correction need
ed communication should be made with the 3-A 
Sy;nbol Council in the name of the state association. 

IMPORTANCE OF FIELD CHECKING OF EQUU'MENT 

Now, all of this requires a lot of work by a lot of 
people, but if you or I want to sit back and not 
help to make the 3-A Standards system work, then w,e 
must lose our right to say that the system can t 
provide tl1e required results. . . 

It is important to realize that hymg to get m
formation from people in the field is difficult and 
sometimes disappointing. Our state committee has 
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made an effort for a few years to use a check list 
for each 3-A Standard established. These forms re
quired ··a: simple yes or no answer from the people 
using them· and were sent to a number of people in 
the field. This check list not only offers a method 
of obtaining information concerning 3-A Symbol 
equipment, but it also serves the pmpose of bringing 
to the official sanitarian, as well as others, the fact 
that such a standard exists, thus promoting the cause 
of standards. Our experience with this check list 
to date, has not been very satisfactory since very 
few are returned. Of those that were returned, all 
with the exception of one gave evidence that the 
present system of having the manufacturer attest 
to his conformance with the standard is working. 

Most of the criticism that has evolved thus far 
consists of faults in finish or workmanship. It is this 
phase of manufacturing that can vary from time to 
time. It is also the area where the field sanitarian 
can function. When a piece of 3-A Symbol equip
ment is found to be unsatisfactory in one or both of 
these items, then not only should he ask for cor
rection but he should see that a report of the condi
tions is transmitted to his state committee. The 
committee in turn should collect such information 
and, when sufficient items have been accumulated, 
the information should be transmitted to the 3-A 
Symbol Council. This brings about a step-by-step 
and more intimate system of transmitting information 
to the Council. I must add at this point that this 
method should not transplant the right of anyone 
to communicate directly with the Council when they 
so desire. 

Use of the state committee will also help to re
solve some of the ambiguity that so often results 
among sanitarians. For years I have heard sani
tarians discuss in not so technical language what 
constitutes "smooth finish," "corrosion resistant," 
"easily cleanable," "sharp edge," "sanitary in con
struction," and many other terms . To resolve such 
terms requires the collective thinking of sanitarians. 
The state committee can act as interpreter and 
arbitrator for such terms when they are part of the 
field reports, thus assming uniform use in communi
cating with the 3-A Council. 

REsPONSmiLITIES OF THE LocAL SANITARIAN 

The local sanitarian must face up to his responsi
bilities and assert his right to insist that equipment 
bearing the 3-A Symbol be used in establishments 
under his jmisdiction. In today's priority of milk 
sanitation, the official sanitarian has little time for 
designing equipment on a "spot basis" .. or approving 
manufacturer's prints. Therefore, the 3-A Symbol 

· is an assurance that adequate sanitary design has 

been applied. This thinking has been given con
siderable help by the statement in the 1965 Recom
mendations of the U. S. P. H. S. Grade A Pastemized 
Milk Ordinance which reads, "Equipment manufactm
ed in conformity with 3-A Sanitary Standards com
plies with the sanitary design and construction 
standards of this Ordinance". A published endorse
ment by such a respected agency makes it more 
difficult to justify additional local design require
ments. Therefore, all sanitarians must adjust their 
point of view to accept this most practical method 
of controlling the design and manufacturer of dairy 
equipment. 

The ]oumal of Milk and Food Technology has for 
a number of years published the various standards. 
They have also on occasion published the name ancl 
address of all concerns to which the 3-A Symbol has 
been granted. This has provided the needed refer
ence that most of us require when necessary to ans
wer questions concerning a specific standard. This 
information, however, may not be up-to-date because 
of publishing deadlines. The sanitarian can receive 
an up-to-date list by merely addressing a request to 
the 3-A Standard Symbol Council. This service pro
vides the sanitarian with assmance his source is 
current to the date of his request. 

Recently a standard for rubber used in the dairy 
industry drew some criticism from various quarters. 
As a working sanitarian I would like to say that rub
ber in the past has been a source and cause of un
clean surfaces. ' "'e have demonstrated this several 
times with a swabbing technique known to many in 
this audience. In an investigation of the rubber 
manufacturer's methods used for dairy valves it was 
learned that no material standards were set up for 
this special dairy use. In fact, the rubber material 
used for dairy use varied little from the rubber used 
on the tires of automobiles. It is possible that the 
3-A Standards written for such material may lack 
some detailed information or lack some testing meth
od; however, the past rubber materials were not 
acceptable and some work with the rubber manu
facturers was necessary. The 3-A Standard for rub
ber is a step in that direction and it is only by such 
steps that progress can be made. 

THE ULTIMATE VALVE OF THE 3-A PROGRAM 

This, I believe, is the true story of the 3-A Stand
ards. They are not always perfect but, as they have 
been evolved over the past decade, they have pro
vided the sanitarian with one of the finest tools in 
the h·ade. These standards have also over these 
years provided considerable foundation to the statu.re 
of the sanitarian. With the help of all groups these 
standards can become the right hand of every sani-
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tarian and potential purchaser of dairy equipment. 
What we need to assure this is your cooperation in 
the following: 

1. Familiarize yourself with the Standards, the 
Symbol and the system. 

2. Work through your state association for a 
standards committee to act as a liaison between the 
field sanitarian, dairy industry people and the 3-A 
groups. 

3. Accept and request 3-A Symbol equipment as 
the standard for design and construction of equip-

ment being purchased for use, either as an official 
or as a purchaser. 

4. Be sure 3-A Symbol equipment conforms to the 
standard, and, where it does not, report the instance 
to your state association. 

And above all, if in the past you have not looked 
upon the 3-A Program with due consideration, be 
not reluctant to change your point of view. You 
do not take a step toward improvement until you 
accept the good in someone else's point of view. 

ASSOCIATION AFFAIRS 

IAMFES-LIST OF COMMITTEES 

CO!IlllllTTEE ON APPLIED LABORATORY METHODS 
(appointments CXI>ire 1966) 

A. Richard Brazis, Chairman, Senior Scientist, Milk Sani
tation Research, Department of H ealth, Education and \<\Tel
fare, USPHS, Robert A. Taft Sanitary Engineering Center, 
4676 Colum bia Parkway, Cincinnati , Ohio 45226. 

David Levowitz, Director, New Jersey Dairy Laboratories, 
P. 0. Box 748, New Brunswick, New Jersey 08903. 

Donald Thompson, \<\lisconsin State Laboratory of Hygiene, 
Madison, Wisconsin . 

Burdet H einemann, Producers Creamery, Springfield, 
Missouri. 

J. C. McCaffrey, Chief, Bureau of Sanitary Bacteriology, 
Illinois Department of Public H ealth, 1800 West Filhnore 
Street, Ch icago 12, Illinois. 

F. E . Nelson, Department of Dairy Science, University of 
Arizona, Tucson, Arizona. 

Laurence G. Harmon, Department of Food Science, Michi
gan State University, East Lansing, Michigan. 

J. E . Edmundson, Department of Dairy Industries, Uni
versity of Missouri, Columbia, Missouri. 

J . J. J ezeski, Department of Dairy Industries, University 
of Minn esota, St. Paul, !V!innesota 55101. 

Earl W . Cook, Quality Control Laboratory, Pine Road, 
Philadelphia, Pennsylvania. 

Dr. Robert Angelotti, Deputy Chief, Milk and Food Re
search, Department of Health, Education and \•Velfare, 
USPHS, Robert A. Taft Sanitary Engineering Center, 4676 
Columbia Parkway, Cincinnati, Ohio 45226 . 

Dr. Herbert E. Ha ll , Chief, Food Microbiology, Depart
ment of H ealth , Education, and Welfare, USPHS, Robert A. 
Taft Sanitary Engineering Center, 4676 Columbia Parkway, 
Cincinnati , Ohio 45226. 

William L. Arledge, Southeast Milk Sales Association, P. 0 . 
Box 1099, 283 Bonham Road, Bristol , Virginia. 

2 

COMMITTEE ON BAKING INDUSTRY EQUIPMENT 
(IIIJI>Olntm ents CX I>ire 1966) 

Vincent T. Foley, Chairman, City Health Departm ent, 21st 
F loor, City Hall , Kansas City, Missouri 64106. 

A. E. Abrahamson, City H ealth Department, 125 'North 
Street, New York, New York 10013. 

Louis A. King, Jr., Am erican Institute of Baking, 400 East 
Ontario Street, Chicago 11, Illinois. 

Armin A. Roth, 421 North Rosevere, Dearborn , Michigan. 
Harold Wainess, 510 North D earbom Street, Chicago 10, 

Illinois. 

COMJ\1ITTEE ON COMMUNICABLE DISEASES AFFECTING MAN 
(appointments expire 1%7) 

E . R. Price, Cha-irman, Director, Bureau of Veterinary 
Public Health, Missouri Deparhnent of Public Health and 
Welfare, State Office Building, Jefferson City, Missouri. 

Stanley L. Hendricks, Assistant Director, Preventable Dis
ease Division, State Department of H ealth, State Office Build
ing, Des Moines 19, Iowa. 

P. N. Travis, Supervisor, Milk Sanitation, Jefferson County 
H ealth Deparhnent, P. 0. Box 2591, Binningham, Alabama. 

John Andrews, Chief, Sanitation Section, Sanitary Engin
eering Division, State Board of H ealth, Raleigh, North Caro
lina. 

Calvin E. Sevy, Staff Veterinarian, Milk and Food Branch, 
DEEFP, USPHS, Department of Health, Education and Wel
fare, Washington, D. C. 

Charles Hunter, Public Health Laboratories, National Re
serve Building, Topeka, Kansas . 

Robert K. Anderson, Professor of Bacteriology and Public 
Health, School of Veterinary Medicine, University of Minne
sota, St. Paul, Minnesota 55101. 

John Fritz, Milk and Food Branch, DEEFP, USPHS, Room 
1317, Tempo R Building, Washington, D. C. 20201. 

CoMMITTEE ON DAIRY FARM METHODs-1966-1967 

A. K. Saunders, Chairman, Associated Illinois Milk Sani
tarians, Lazarus Laboratories, Inc., 4742 South Kedzie Avenue, 
Chicago, Illinois 60632. 

A. E. Parker, ·western Ass't. Chai:rman, Oregon Association 
of Sanitarians, Chief Milk Section, City of Portland Health 
Department, Portland, Oregon 97204. 

J . B. Smathers, Eastern Ass't. Chait·man, Maryland and 
Virginia Milk Producers Association, Inc., 1530 Wilson Boule
vard, Arlington, Virginia 22209. 

vVilliam L. Arledge, Director Quality Control, Southeast 
Milk Sales Assn ., Inc., 283 Bonham Road, Bristol, Virginia. 

Wayne L. Ammnd, Manager Dairy Products, Kendall-Fiber 
Products Division, \<\Talpole, Massachusetts 02081. 
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Dr. H enry Atherton , New York State Association of Milk 
Sanitarians, Dairy Science Department, University of Vermont, 
Burlington, Vem1ont. 

Glenn Cavin, Cedar Valley Coop. Milk Association, 1936 
Hawthorne, Waterloo, Iowa 50704. 

T. A. Evans, Extension Economist, Dairy Marketing, Ne
braska Association . of Sanitarians, College of Agriculture, 
University of Nebraska, Lincoln, Nebraska 68503. 

Dr. J. C. Flake, Associated Illinois Milk Sanitarians, Evap
orated Milk Association, 228 North LaSalle Street, Chicago, 
Illinois 60601. 

Clarence C. Gehrman, \~lash ington Milk Sanitarians Assn. , 
Field Supervisor, Dairy Inspection Section, Dairy and Food 
Division, Department of Agriculture, Olympia, \•Vashington. 

Milton E. Held, Regional Milk and Food Consultant, Cali
fornia Association of Dairy and Milk Sanitarians, Engineer
ing Services, U. S. Public Health Service, Dept. H.E .W., 447 
Federal Office Building, Civic Center, San Francisco, Cali
fornia. 

R. C. Hellensmith, Milk Producers ' Federation of Cleve
land, 8413 Lake Avenue, Cleveland, Ohio. 

M. \~1 . Jefferson, Virginia Association of Sanitarians, Chief 
Dairy Products, Sanitation Section, 1308 Franklin Street, 
Richmond, Virginia 23219. 

Ehner E. Kihlstrum, Associated Illinois Milk Sanitarians, 
VETCO-Division of Johnson and Johnson, 4949 West 65th 
Street, Chicago, Illinois 60638. 

Vernon Nickel, Milk Control Section, Department of Pub
lic Health, 416 Tenth Street, Crystal City, Missouri. 

Mike O'Connor, Washington Milk S;mitarians Assn., Seattle 
King County Milk Division, 425 South Garden, Bellingham, 
Washington 98225. 

Albert R. Pernice, Connecticut Association of Sanitarians, 
355 Benton Street, Stratford, C01mecticut 06497. 

\•Villiru11 Pickavance, Minnesota Sanitarians Association, Uni
versal Milking Machine Division, Albert Lea, Mitmesota 
56007. 

D . G. Raffel, \ 'Visconsin State D epartment of Agriculture, 
Dairy, Food and Trade Division, Hill Fan11S State Office 
Building, Madison, Wisconsit1 53702. 

Richard Rintehnan, Manager Farm Department, Klenzade 
Products, Beloit, Wisconsin 535I2. 

Bernard Saffian, Chamberlain Laboratories, P. 0. Box 624, 
Fishcreek Road, Stow, Ohio. 

Stephen B. Spencer, Pe1msylvania Dairy Sru1itarians, Ex
tension Dairyman, Pennsylvania State College, University 
Park, Pennsylvania 16802. 

William Trobaugh, Rocky Mountain Association of Milk 
and Food Sanitarians, Milk Sanitation Section, City and 
County Department of Health and Hospitals, 659 Cherokee 
Street, Denver, Colorado 80204. 

FARM Ml<:THOUS COM~ll'l'TEI!: COl\SUL'l'Al\'l.'S 

Sydney E. Barnard, Extension Dairy Specialist, 213 Bor
land Laboratory, The Pennsylvania State University, Uni
versity Park, Pennsylvania 16802. 

Sydney H. Beale, Michigan Association of Sanitarians, 
Michigan Milk Producer's Association, 24270 West Seven Mile, 
Detroit, Michigan 48219. 

Chester F. Bletch, Virgmia Association of Sanitarians, 
Maryland and Virginia Milk Producers Association, Inc., 1530 
Wilson Boulevard, Ar,lmgton, Virginia 22209. 

Dr. George D. Coffee, Virginia Association of Sanitarians, 
Bureau of Milk Control, District of Columbia, D epartment 

of Public Health , 300 Indiana Avenue, 1.\V., ~'asbmgton 1, 
D. C. 

C. vV. Fielder, Zero Manufacturing Co., \ .Vashit1gton, 
Missouri. t· 

William McCorquodal e, Central Ontario Milk Sanitarians 
Association , Ontario Milk Producers, 409 Huron Street, 
Toronto, Ontario, Canada. 

Douglas J. Norton, lew York Association of Sanitarians, 
Dairy Division, The DeLava l Separator Co., Poughkeepsie, 
New York. 

Alexander A. Pais, Maryland Association of Sanitarians, 
Supervisor of Milk Sanitation , 2411 North Charles Street, 
Baltimore, Maryland 21201. 

Ethan Rasmussen, Nebraska Association of Sanitarians, Iowa
Nebraska Milk Producers Association, Omaha, Nebraska. 

A~'r!LtATE llJ,PHEST.;I\TATIV I•:~ TO Ji'AHM MloTHOUS CO~!WTTJ<;J<; 

Hay Carson, \'Vashington Milk Sanitarians Assn., State 
D epartment of Agriculture, Room 125, Pier 52, Ferry Term
inal Buildi11g, Seattle, Washington . 

Verne Cavanaugh, Public Health San itarian, Indiana State 
Board of Health, 205 Harrison Street, LaPorte, Indiana 46350. 

Bryon DeYoung, Jr., Oregon Farm Methods Committee, 
Mayflower Farms, P. 0. Box 9965, Portland, Oregon 97242. 

Dr. Charles \•V. Livak, Pennsylvania Association of Sani
tarians, Penn Dairies, Inc. , 1801 H empstead Road, Lancaster, 
Pennsylvania 17601. 

David Monk, Supvr. Environmental H ealth Service, Kansas 
Association of Sanitarians, \ 'Vichita-Sedgwick County Public 
Health Deparhnent, 1900 East Ninth Street, \Vichita, Kansas 
67214. 

Albert H. Pernice, C01mecticut Association of Sanitarians, 
355 Benton Street, Stratford, Connecticut 06497. 

Don H.ace, ew York State Association of Milk Sanitarians, 
Dairymen's League, 402 Park Street, Syracuse, ew York 
13208. 

CoMMITTEE oN FooD EQUIPMENT SANITAIIY STANDAIIDS 

(IL!l llOintrncnls ex pire 1966) 

Karl K. Jones, Chairman, (Indiana Association), Chief, 
Retail Food Section , Division of Food and Drugs, Indiana 
State Board of Health, 1330 West Michigan Street, Indian
apolis, Indiana 46207. 

Garnett DeHart, (Georgia Association), Chief, Food Sec
tion, Georgia Department of Public H ealth, State Health 
Building, 47 Trinity Avenue, S.\•V., Atlanta, Georgia 30334. 

Carl Henderson, (International Association), Director, Milk 
and Food Sanitation Section, New Mexico Department of 
Public H ealth , 408 Galisteo Street, Sante Fe, New Mexico 
87501. 

A. T. Rhoads, (International Association), Head, Sanita
tion Section, National Canners Association , 1133 20th Street, 
N.W., Washington, D. C. 20036. 

Jerom e Schoenberger, ( ew York Association), Supervisor, 
Equipment Section, vVholesale Division, City Department of 
Health, 125 ·worth Street, New York, Tew York 10013. 

Mason A. Lang, (Arizona Association), Chief, Food Sani
tation Section, Arizona State Depmtment of Health, Fifth 
F loor, Goodrich Buildit1g, 14 orth Central Avenue, Phoe
nix, Arizona 85004. 

Wayne H. Palsma, (South Dakota Association), District 
Health Office, School of Mines and Teclmology, Rapid City, 
South Dakota 57703. 
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Lloyd W . Regier, ( International Association ), Associate 
Professor, Environrnen~al Chemistry, School of Public H ealth , 
University of North Carolina, Chapel Hill , North Carolin a 
27515. 

E aton E. Smith, ( Connecticut Association ), Chief, F ood 
Division , Department of Consum er Protection, State Office 
Bui lding, Hartford 15, Conn ecticut. 

H arold 'vVainess, ( Illinois Association ), Harold 'vVainess 
and Associates, 510 North Dearborn Street, Chicago, Illinois 
60610 . 

Col\I M ITTEE ON FROZEN FooD SANITATION 

(a t•Poin tm cn ls exp ire I 966) 

Eaton E. Smith , Chairman, Food Division, Department of 
Consum er Protection, State Office Building, Hartford, Con
necticut . 

Frank E . Fisher, Director, Division of Food and Drugs, 
Indiana State Board of Health, 1330 \Vest tvlichigan Street, 
Indianapolis, Indiana 46207. 

G. L. Hays, Bacteriologica l Group , American Can Company, 
Central Division, 11th Avenue and St. Charles Road, May
wood, Illinois. 

A. C. Leggatt, Department of Dairy Science, Ontario 
Agricultural College, Guelph, Ontario, Canada. 

H. P . Schmidt, Assistant Director, National Association of 
Frozen Food Packers, 919 18th Street, N. VV. , Washington, 
D. C. 

C oMMITTEE ON ORDI NANCES A ND R EGULATIONS PERTA I N I NG 

T O MI LK AND D AIRY PRODUCT S 

(appoin tments exp ire 1967) 

Donald H . Race, Chai:rman, Dairymen's League Cooper
ative Association, Inc., Quality Control, 420 Park Street, 
Syracuse, New York. 

A. B. Freeman, Regional Program Director, USPHS, De
partment of H ealth, E ducation and Welfare Region I 120 
Boylston Street, Boston 16, Massachusetts. ' ' 

K. A. Harvey, District Supervising Sanitarian , South Cen
tral District Health Deparb11ent, 309 Second Avenue, East, 
Twin Falls, Idaho. 

Howard K. Johnston , Principal Sanitarian, Division of Milk 
Sanitation, Bureau of Foods and Chemistry, Department of 
Agriculture, 1241 Old Boalsbury Road, State Coll ege, Penn
sylvania. 

Frank L. Kelley, Kansas State Board of H ealth, Food and 
Drug Division, State Office Building, Topeka, Kansas. 

David Monk, Sanitarian, \Vichita-Sedgwick CoLmty H ealth 
D epartment, 1900 East 9th Street, Wichita, Kansas. 

R. M. Parry, Chief, Dairy Division, D eparb11ent of Agri
culture, State of Connecticut, Hartford 15, Connecticut. 

A. E . Reynolds, California Depattment of Agriculture, 
1220 N Street, Scramento 14, California. 

Louis Smith , Kentucky' State Health D epartm ent, 275 E ast 
lvlain Street, Frankfort, Kentucky. 

Livingston .T ennings, 1ationa l Dairy Products Corporation, 
260 Madison Avenue, lew York, New York 10016. 

Ed Small, Standardization and Program Development 
Bnreau, Agricultural Marketing Service, U. S. Department 
of Agriculture, \Vashington, D . C. 

John F. Speer, Jr. , International Association of Ice Cream 
Mm1Ufacturers, ll05 Barr Building, 810 17th Street, N.\iV., 
\-\lashington 6, D . C. 

Stephen J. Wolff, Pevely Dairy Company, 1001 South 
Grm1cl Boulevard, St. Louis 4, Missouri. 

PHOFESS IONAL AND E OUCATIO AL D EVELOPMENT C OMMITTEE 

(appoin tments exp ire 1966) 

John R. Pattillio, Cha.i1'mml, Superintendent, Division of 
Housin g and Enviwnmental Sanitation, Department of Pub
lic Health, Richmond , Virginia 23219. 

Harold S. Adams, Professor, Department of Public H ealth, 
Indiana University Medical Center, Indianapolis 7, Indiana. 

E. M. Causey, Jr. , South Carolina State Deparbnent of 
H ealth , Columbia, South Carolina. 

Carroll E . Despain, State Sanitarian Supervisor, Engineer
ing and Sanitation Division , Idaho Departm ent of H ealth , 
Boise, Idaho. 

Richard E . Steelman, Senior Milk Sanitarian, Division of 
Public H ealth Engineering, Iowa State Depaltment of 
Health, Des Moines, Iowa. 

Raymond Swnmerlin , Director, Food Di vision, Georgia 
Department of Agriculture, Atlanta, ,Georgia. 

Dm·old \•V. Taylor, Sanitarian Director, Sanitarian Liaison 
Officer, Office of th e Surgeon Genera l, PHS, \Vashington, 
D. C. 

}. E. \Vatt, D .V.M. , D .V.P .H ., Supervisor, Environm ental 
Sanitation, The Local Board of Health, City of Oshawa, 
Ontad o, Canada. 

Cmvil\IITTEE ON SANITARY P ROCEDURES 

(a ppo intm ents expi re 1966) 

D ick B. Whitehead, Clw.irman, 210 Casa Linda Plaza, 
Dallas , Texas 75218. 

C. A. Abele, 2617 H artzell Street, Evanston, I llinois. 
Kenneth Carl, Dairy Conswn er Service Division, Oregon 

Deparb11ent of Agricul ture, Salem, Oregon. 
D . C. Cleveland, Dairy and Food Division, Room 505, 

Municipal Build ing, Oklahoma City, Oklahoma. 
Dudley J . Connor, Division of Environm ental Health, Ken

tucky State Department of H ealth, 275 E ast Main Street, 
F ran kfort, Kentucky. 

P . J . Dolan, Bureau of Dairy Service, State D epartment 
of Agriculture, 1220 North Street, Scramento 14, California. 
F. E . F enton, Stancl ization Br. Dairy Division, U. S. Depmt
ment of Agriculture, Room 2740-Building, South, Washing
ton 25, D . C. 

Dr. Milton R. F isher, St. Loui; H ealth Departm ent, St. 
Louis, Missouri. 

H arold Irvin , Omah a-Douglas Health Deparbnent, 1202 
South 42nd Street, Omaha, Nebraska. 

Dr. VV. K. Jordan, Departm ent Dairy and Food Service, 
Stockin g H all , Carnell University, Ithaca, ew York. 

Joseph J . Karsh, Alleghaney City Health Depaltment, Pitts
burg, Pennsylvania. 

C. K. Luchterhancl , 'vV isconsin State Depaltment of Health, 
240 City-County Building, Madison, Wisconsin. 

James A. Meany, Chicago Board of H ealth, 8948 South 
Laflin Street, Chicago 20, Illinois. 

Samuel 0. Noles, State Board of H ealth, P. 0 . Box 210, 

Jacksonvill e, F lorida. 
0. M. Osten, Food Inspection Division, Minnesota De

partment of Agricul ture, St. Paul, Minnesota. 

Dr. Richard M. PmTy, Dairy Division, State Deparbn ent 
of Agriculture, State Office Building, Hartford 15, Con

necticut. 
George H. Steele, D epartment of Agriculture, 515 State 

Office Building, St. Paul, Minnesota. 
H . L. Thomasson, E x-Officio, P. 0 .. Box . 437, Shelbyville, 

Indiana. 
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ONTARIO ASSOCIATION CHANGES NAME 

Reflecting the interests of milk sanitarians in wes
tern and eastern parts of the province as well as in 
the central area, the Cenh·al Ontario Milk Sanitarians 
Association at its 8th Annual Meeting on January 26, 
1966 voted to change its name to the Ontario Milk 
Sanitarians Association. This move was considered 
important in setting up a strong organization meet
ing the needs of sanitarians in all parts of Ontario. 

The Annual Program was interesting and informa
tive as usual and principal speakers included H. L. 
"Red" Thomasson of IAMFES, Drs. H . J. Neely and 
K. A. McEwen of the Ontario Department of Agri
culture, Dr. Chater Sen Gelcla of the Borden Co. , 
and Mr. B. E. Scheib of Lazarus Laboratory Division 
of West Chemical Co. Dr. D . R. Arnott of the Uni
versity of Guelph again moderated the Quality Prob
lems Clinic, an annual feature of the meeting. 

The honor of "Sanitarian of the Year" went to Mr. 
Fred R. Roughley, Director of the Ontario Depart
ment of Health Laboratory at Orillia. Mr. J. L. Baker, 
Ontario Dairy Commissioner, assisted by Miss Ruth 
McKinney, 1966 Ontario Dairy Princess, presented 
the award consisting of a plaque and a formal citation 
summarizing the recipient's many accomplishments. 
In making the presentation Mr. Baker gave special 
recognition to Mr. Roughley's work in the develop-

ment of the Milk Gel Index Tes t for raw milk and 
the conh·ibution it has made to the dairy industry 
in the control of abnormal milk. Mr. Roughley was 
further complimented for his continuing effortst in 
milk and food control. 

New officers for the year are Glen White, Presi
dent; Herman Cauthers, Past-President; F. S. \ iVhit
lock, Vice-President; and Jack W. Raithby, Treasurer. 
Tom Dickison was reelected 'Secretary. 

F red Roughley Receives 1966 Ontario Sanitarian 's Award 
from Commissioner J. L. Baker and Princess Ruth McKinney. 

NEWS AND EVENTS 
RECORD ATTENDANCE AT NATIONAL 
MASTITIS COUNCIL ANNUAL MEETING 

More than 300 persons interested in the control 
of mastitis and betterment of the nation's milk supply 
attended the 5th Annual Meeting of the National 
Mastitis Council, h}c., at Chicago, Illinois on Febru
ary 3-4, 1966, Representatives from 37 states as well 
as Puerto Rico, Canada and Peru attended the ses
sions, indicating that the program of the Council is 
receiving wide attention. 

The Council is a non-profit organization depending 
on voluntary personal services of its officers and 
leaders and financed by contributions from industry 
and interested individuals and by sale of educational 
material. Its stated objectives are to serve as a clear
ing house for factual information on the problem of 
bovine mastitis, to encourage research in a1:eas of 
greatest need, to develop and distribute sound in
formation and to help enforcement agencies and 
other organizations set up effective programs for 
reducing the incidence of mastitis. 

Opening the two clay meeting, Dr. H. G. Hodges, 

Officers of the National Mastitis Council for 1966, elected 
at th e a.rmual meeting, were (L to R ), M. G. Van Buskirk, 
treasurer; G. T . Coulter, vice president; H. G. Hodges, presi
dent; and J. C. F lake, secretary. 

President of the Council reviewed accomplishments 
of the past year and credited the success of the pro
gram to the fine cooperative spirit and dedication 

, 
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"Vcl~n.e, 
Nationa\ 1as\.ilis (Slundl 

Rf,G/STR.ATION · 

H . G. E llsworth handl ed the registration booth. 

of so many people concerned with the welfare of 

the dairy industry. He pointed out that while great 

strides had been taken in the technical aspects of 

milk production and processing, nevertheless much 

remains to be done in the elimination of abnormal 

milk as a vital factor in the overall improvement of 

the raw milk supply. 
Thirty-two speakers from all parts of the country, 

representing indush·y and public health and noted 

for their personal activities and special accomplish

ments in mastitis control, presented p apers and par

ticipated in symposiums. Several speakers discussed 

various aspects of the 'vVisconsin Mastitis Control 

Program as a typical state activity. Other topics 

included prevention and control of clinical infectious 

mastitis and the need for uniform bacteriological 

tests in diagnosis. Present milking practices were 

reviewed, including currently used milking machines 

and milker systems and the interests of the Milking 

Machine Manufacturers Council in support of the 

national mastitis control program. 
An outstanding feature of the two clay meeting 

was the fielclmen's symposium reviewing and dis

cussing problems encountered in the field in the 

conh·ol of mastitis and elimination of abnormal milk. 

Emphasis was placed on the necessity for an adequate 

herd testing schedule, producer use of services of his 

veternarian, milking machine serviceman, dairy plant 

fieldman and sanitru:ian and the importance of pro

ducer education programs. State activities parti

cularly in screen testing were reviewed. 
Another interesting symposium covered mastitis 

aontrol in relation to the national Interstate Milk 

Shipments program. It was pointed out that the 

ain1s of the :Mastitis Council and the National Con

ference are essentially the same and that problems 

faced are similar in many aspects. There is a need 

for grea ter tmifonnity i~ regulations and administra-

tive practices as well as reciprocity between regula

tory agencies. Similarly the efforts of industry and 

educational institutions need coordination within the 

entire program. The four year experience of the 

Chicago milk shed was reviewed as a practical and 

sensible approach to conh·ol problems . 

Achievements of the National Mastitis Council 

have been great. According to Dr. Hodges, it's 

stronges t asset is the large number of individuals 

representing industry in one form or other working 

closely with educational and regulatory groups. The 

result has been a more comprehensive understanding 

of the bovine mastitis problem and potentialities of 

its control. 

Three of the Council's officers were reelected as 

follows: President, Dr. H. G. Hodges, DeLaval Separ

ator Co., Phoenix, Ariz; Treasurer, M. G. VanBus

kirk, Illinois Dairy Products Assoc. , Chicago; and 

Secretary, Dr. J. C. Flake, Evaporated Milk Institute, 

Chicago. G. T. Coulter, Kraft Foods Co., Chicago, 

was elected Vice-President. 

Copies of the proceedings of the 5th Annual Meet

ing, consisting of some 88 pages, are available at a 

cost of $4.00 to members of the Council and $5.00 

to others. Orders should be directed to the office 

of the National Mastitis Council, 118 W. First St. , 

Hinsdale, Ill. 60521. 

FDA HAS NEW COMMISSIONER 

Dr. James L. Goddard, formerly assistant Surgeon 

General of the United States Public Health Service, 

is the new Commissioner of the Food and Drug 

Administration, succeeding George Larrick who re

tired in December. 

Dr. Goddard, 42, has been director of the Com

municable Disease Center in Atlanta. He has served 

with PHS the past 15 years . Dr. Goddard is des

cribed as an exceptionally capable administrator. 

He earned his medical degree from George Washing

ton University in 1949. He also has a master's de

gree in public health from Harvard University. 
In his new post he will have responsibility for an 

expanding agency that regulates the manufacture 

and sale of foods , drugs, and cosmetics and has a 

large degree of control over agricultural pesticides . 

Its purpose is to protect the consuming public from 

fra ud and health hazards. 

The agency has grown from an annual budget 10 

years ago of $5.1 million to $53 million in the cur
rent fiscal year. It has a largely professional staff of 

4,441 and shortly will occupy its own building. It 

polices a complex of industries with gross annual 

sales of approximately $117 billion . 
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FRED SIEBENMANN "BOSS OF THE YEAR" 

A singular honor has come to Fred J. Siebenmann, 

Jr., Sanitation Officer for the Moline, Illinois, H ealth 

Department. The Moline Junior Chamber of Com

merce named him "Boss of the Year" for 1966 at its 

Annual Distinguished Service Award Dinner and 

presented him a plaque. 

Fred has the responsibility of supervising milk and 

food inspections, housing and sanitation complaint 

inspections, garbage collection, air pollution measure

ments and miscellaneous other duties in environmental 

sanitation in a city of 45,000. H e has been with the 

Department since 1959 ai1d ' is a graduate of the Uni

versity of Illinois . 

Recognizing that his duties give him plenty of 

opportunity for being unpopular, particularly with 

errant citizens, the Jaycees have credited Fred with 

having unusually fin e public relations. H e is well 

thought of by the City Council and the press and 

especially by his ~ubordinates. His department is 

known for its young and aggressive staff, its high 

morale and. its efficient operation. 

SCHLAFMAN TO DIRECT HEALTH 

OPERATIONS RESEARCH PROGRAM 

. Sanitarian -Direct?r Irving H . Schlafman has been 

named to direct "Operation SAM" (Systems Analysis 

Model ) in the Office of Program Planning and Evalu

-ation, PHS Division of Indian H ealth, Bureau of 

Medical Services. 

Operation SAM, to be headquartered at Tucson , 

Arizona, on or about July . 1, 1966, has been estab

lished for the purpose of condu_cting a specialized 

program of applied research relating to the develop-

ment and implementation of more effective and ef

ficient curative, rehabilitative and preventive health 

services in the Division of Indian H ealth. Mr. Schlaf

man, will head an operations research team of 11'\111-

tiple disciplines, including an epidemiologist, bio

metrician , hospital manager, econometrician, com

munication specialist, and data processing personnel. 

Mr. Schlafman was commissioned as a Sanitarian 

in the Public Health Service in May, 1949, served as 

, rin environmental health training officer, PHS Re

gional l\llilk and Food Consultant and most recently, 

; as the Assistant Chief, Milk Sanitation Section, Milk 

and F ood Branch, PHS, Washington, D . C. He is 

·a graduate of Clark University, Worcester, Mass. and 

received his Master of Science D egree from the Uni

versity of Massachusetts at Amherst. 

W. E. GILBERTSON DIRECTS SOLID , 

WASTES PROGRAM 

On D ecember 3, 1965, PHS created the Office of 

Solid Wastes, BSS (EH ) to fulfill its obligations 

under the n :cw Solid Waste Disposal Act of 1965. 

The act authorized a national program for research, 

demonstration, training, planning and technical as

sistance to improve methods of handling and dis

posing of solid wastes. Responsibility was split be

tween Interior (mineral and fossil fuel wastes) and 

the Public Health Service. 

Fuhtre plans of the Office of Solid Wastes include 

setting up regional office staffs and conductihg re

search and training at Cincinnati. 

Acting chief of the program is W. E. Gilbertson, 

formerly chief of the Division of EnviTonmental En

gineering and Food Protection . Mr. Gilbertson em

phasized the new program's public health engineering 

challenges and the resulting need for additional long

and short-term training in the field of solid wastes. 

H e observed that the University of W est Virginia is 

developing · a graduate program in solid waste en

gineering and at least six other universities aTe con

sidering similar steps. He added that short-term 

courses in solid vvaste technology are already being 

offered at the Taft Center in Ohio. 

The first course is scheduled for May i6-20. Top

ics will include the national solid-waste problem, 

typical solid-waste programs, storage practices, col

lection methods, on -site disposal, transfer stations, 

mineral and fuel production wastes, waste salvage, 

commonly used disposal methods, sanitary landfill 

and incinerator design and operation , and municipal 

refuse composting. 

Applications for the new course should b e ad

dressed to the Director, Training Program, Robert 

( 
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A. Taft Sanitary Engineering Center, 4676 Columbia 
Parkway, Cincinnati, Ohio, 45226. No tuition or 
registration fee is required. 

VIRGINIA DAIRY PRODUCTS 
ASSOCIATION CONVENTION 

• 
1966-67 Officers of the Virginia Dairy Products Association, 

left to right; vV. lvf. Gaunt, C. L. F leshman, J. \V. Nussey, 
Jr ., E. H. Denney and H . A. Habeck. 

I •• ) 

Over 400 dairy indush·y people attended the 51st 
convention of the Virginia D airy Pro.ducts Associa
tion held at Richmond, Virginia, January 16, 17, and 
18, 1966. 

Speakers, and topics discussed, at the convention 
included : J. F . Lyles, Virginia Department of Agri-

i cu lture, who discussed the "Checkweighing ofi Dairy 
Product Packages"; John F. Speer, Jr. , MIF-IAICM, 
who spoke on the topic "Are Regulations Affecting 
Our Future in the Market Place?"; Dr. Herbert vV. 
Warbwton, National Dairy Council, who introduced 
the new Dairy Council educational program "Pro
ject Weight Watch"; David W. Hughes, III, Virginia 
State Chamber of Commerce, who discussed the 
"Status of Organized Labor in Virginia"; M. J. Earn
berger, American Dairy Association, whose topic was 
"Building Profitable Dairy Sales in 1966"; and Bern
ard M. Suttler, Inspector, F.B.I., Washington, D. C. 

. who spoke on the-subject "The F.BJ: and Challenges 
of Today." ·' 

Officers of the Virginia Dairy Products Association 
forl the 1966-67 term are : President, E. H . Denney, 
Norfolk; 1st Vice-President, H. A. H abeck, Roanoke; 
2nd Vice-President, J. W . Nussey, Jr. , Colonial 
Heights; Treasurer, C. L. Fleslm1an, Lynchburg; and 
Executive Vice-President, Secretary & Ass't: Treasurer, 
W. M. Gaunt. 

JIM KING DIES 

Sanitarian Director James A. King, 51, Associate 
Chief of the Division of Computer Research and 
Technology, National Institute of H ealth, died in 
Washington, D. C. on D ecember 29, 1965 as a re
sult of cancer. 

Jim was well-known in the field of environmental 
sanitation and at one time served with the National 
Sanitation Foundation. He was active in a number 
of organizations in the sanitation and public health 
field and for several years was secretary of the En
gineering and Sanitation Section of the American 
Public Health Association. 

FOCUS ATTENTION ON DAIRY COW 
AT INTERNATIONAL DAIRY CONGRESS 

At the Seventeenth International Dairy Congress 
at Munich, Germany, July 4-9, 1966, where problems 
of the dairy industry will be discussed, attention will 
be focused on the dairy cow whose history has been 
closely linked with man for 7000 years . 

Quoting from a press release on the meeting, "An
cestors of the dairy cow, like other wild animals that 
could be hunted, served as a basis for feeding and 
clothing human beings. In the course of thousands 
of years, the cow has had a variety of functions among 
many races. It has provided meat and milk, served 
as a sacrificial victim, a draught animal and a beast 
of burden . Charlemagne gave orders that larger 

. dairy herds should be maintained on his estates 
and laid the foundations for the development of 
breeding. 

"Soon butter and cheese were produced, as well 
as milk. In 1493 Columbus transported the first 
cattle to the New ·world, and in 1788 the British 
introduced cattle into Australia. The wild ancestor 
of the cow, the aurochs, gradually died out with 
the advance of civilization ; the last of these animals 
was seen at Jaktorowka in Poland, in . 1627. Great 
historical epochs mark the development of the CQW 

down to the high yield animal of ~he present day, 
with a total yield of over 25,000 gallons of milk }n 
its life. 

t ; 

"The ancestor of our -daiq .cattle, in prehistoric 
times, already had advanc,ed from India into exten
sive areas of Eurasia and North Africa. In the Stone 
Age it was hunted along .with the .mamoth, reindeer, 
prehistoric wild horse and bison. It was captured 
in pits and hunted with spears and arrows. Hunt
ing scenes of this kind have been preserved .in the 
prehistoric caves in Spain and southern France. 
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When the nomadic tribes of hunters began to establish 
settlements, they h1rned to arable farming and ani
mal husbandry. Together with the sheep, the ox 
was one of the first animals to be domes ticated by 
man. The oldest domestic ox yet discovered comes 
from the Halafia layers at Banahilk in northern Meso
potamia, and is more than 7,000 years old. In Cen
tral Europe, the surochs was not domesticated until 
the later Stone Age ( 3500-2500 B. C. ) 

"Later on milk, too, became important as a food 
for man. A relief from the eleventh dynasty in 
Egypt, 2100 B. C., depicts a cow crying because she 
is being deprived of the milk intended for her calf. 

"It was evidently a difficult matter to milk the 
first domestic cattle; the cow's legs had to be tied 
beforehand. Moreover, the milk yield was low. The 
Hereros, a tribe in Africa which kept herds of cattle, 
had to milk 60-70 cows to obtain enough milk for 
one family. Systematic breeding, however, has let 
to a constant increase in milk yield. Later on butter 
produced from milk fat also became an important 
food. The development of settlements and towns 
meant that more adequate supplies of food were re
quired from organized agriculture." 

More than 500 scientific papers will be presented 
at the 5-day meeting at Munich, covering present 
day espects of milk production, market milk, butter 
and cheese and special dairy products. An Inter
national Dairy Produce and Equipment Exhibition 
will be held in conjunction with the Congress. 

PROGRESS IN IDENTIFICATIOIN OF FLAVORS' 

There are many definitions for an expert, some 
rather witty, and there are many types of expert. 
But when it come to flavor, everyone is his own 
expert as each person knows best what he likes or 
dislikes. 

Just how a person is able to distinguish flavors and 
what compounds are responsible for the flavors of 
various foods is largely unknown. There is, however, 
a tremendous amount of research being directed 
toward these problems and much data is being ac
cumulated. 

Early in September, 1965, research workers from 
throughout the world gathered at Oregon State Uni
versity to discuss the status of flavor research and 
243 scientists from 8 foreign countries and 30 states 
gathered for the Symposium on Foods: The Chemistry 
and Physiology on Flavors. The 3 day program con
sisted of discussions on the physiological aspects of 

'Reprinted from Food P-rocessing Review, newsletter of Ore
gon State University, Corvallis, Ore., Vol. 47, September 30, 
1965. 

flavors , advances in the analytical methodology for 
flavor determinations, the flavors of various foods, 
and the origin of flavor in foods. Probably more 
questions were raised than answers provided. 1Yet 
it is apparent that the research efforts are beginning 
to provide answers. 

As to how we taste, the electron microscope has 
opened up a whole new field in the sh1dy of taste
buds and olfactory receptors .. A number of theories 
have been proposed to explain the mechanism of 
tasting and smelling. None of these explanations 
are completely adequate and people will probably 
be making regular commuter trips to Mars before 
we really understand how a person distinguishes 
flavors, transmits this message to his brain, and there 
sorts cut the information to say "This smells like 
a rose", "That tastes like a potato", or "I like these 
apples". 

More progress is being made in determining the 
chemical composition of food flavors . This has been ' 
greatly aided by the development of new instruments 
and techniques which enable chemists to separate 
and isolate extremely small amounts of pure chemi
cals from foods, to identify them chemically, and to 
determine the amounts present. The gas chromato
graph has been largely responsible for the increase 
in research efforts as it has opened the door for the 
separation and isolation of the various chemicals 
thought to make up a flavor of a food. Improve
ments are being made almost daily with this instru
ment for increasing its sensitivity, and exploring new 
techniques for its use. The infra-red spectrometer, 
the mass spech·ometer and other instruments of re
cent origin are extremely helpful to the chemist in 
identifying and quantifying minute quantities of 
chemical substances. A number of laboratories now 
have the necessary hardware and trained personnel 
to carry on meaningful research in flavor analysis. 

Considerable research has been directed toward 
the identification of the compounds thought to make 
up the flavors of various foods. Much of the dis
cussion at the symposium was concerned with the 
flavors of bread, meat, wines, poulh·y, fish, onions, 
milk, cheese, hops , coffee, and pineapple. Starting 
with the food researchers have separated, through 
distillation, and the use of chromatographic techni
ques, a number of flavor compounds . Many of these 
have been identified and in some cases the propor
tion of these chemicals have been determined. Yet in 
most cases we still cannot take pure chemicals, mix 
them together at the proportions indicated, and come 

' •• I 

up with a suitable or typical synthetic flavor. • 

Still we are approaching this situation. More work 
is needed to determine the concentration of the var
ious compounds thought to make up the flavors, the 
importance of the substrate in which they are placed, 
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and probably other factors not even thought of yet, 

before we have a thorough understanding of flavor 

composition. 
Another group of scientis ts is looking to determine 

where these flavor compounds come from which make 

the characteristic fl avors for various foods . Some 

of them originate through a non-enzymatic browning 

process, others are related to lipid reactions , and the 

natural metabolic process of the various plants or 

animals are responsible for the production of some 

of the flavor compounds. 
The last topic discussed at the symposium dealt 

w ith the flavor potentiators. Monosodium glutamate 

belong in this class and has been known and used 

for some time. A flavor potentiator is a compound 

which in small quantities has little or no sensory 

effect itself but which tends to exaggerate the ef

fec ts of other fl avors in a food. More recently inosin

ates and guanylates have been shown to possess 

powers for flavor potentiation. A synergistic effect 

has been noted between some fl avor potentiators 

and this is being studied. 
The proceedings of this conference will be pub

lished in book form as have the proceedings of the 

three previous Symposia on Foods at Oregon State 

University. This book will be an excellent reference 

for flavor researchers and practicing food tech

nologists. Our understanding of the chemistry and 

physiology of flavors is far from complete, yet re

markable progress has been made, and some practical 

applications have already come out of this work. \iVe 

will see even greater strides in the next few years. 

INFORMATION FROM INDUSTRY 

Editorial Note: Following are items of information on 

prod.ucts, equipment, processes and literature based on 

current news releases from industry. When writing for 

detailed information, mention the Journal. 

FLAT WIRE MATS UTILIZED 
ON PACKING HOUSE FLOORS 

According to the Cambridge \'\' ire Cloth Company of Cam

bridge, Maryland, a new use for its fl at wire belting is as 

floor mats in packing house operations. It may have similar 

applications in other industries. The mats, constructed of 

stainless steel rods arid pickets in 1" x 1" mesh, are placed 

on the floors of the boning and kill rooms where operators 

find it difficult to keep their footing among the animal fats 

<mel fluids. ·when chips of fat fall on the mat, th e operators' 

feet soon press it against the relatively sharp edges of the 

flat wire picket where it is cut and forced clown into the mesh 

l openings, affordin g a clean footing surface. 

One user advises that mats constructed of neoprene and 

rubber only compounded the problem. Once tile floors be

come greasy the rubber-type mats acted like skids whereas 

Cambridge's new stainless flat wire grips the floor. The 

new mats may also be used on top of scaffolding where .normal 

metal treads have worn smooth. 

To clean the flexible mats, it is necessary only to 9tand 

them on their side against a wall and steam them with a pres

sure hose. A mat measuring approximately 3' x 3' is the size 

most satisfactory and is easy to roll up and move about 

for cleaning. For furth er infonnation, write to Belt Manager, 

Cambridge Wire Cloth Company, Cambridge, Maryland 

21613. 

GIRTON HAS NEW MODEL PARTS WASHER 

A new model Pump-Master Parts \Vasher has been intro

duced by Girton Manufacturing Company, Millville, Pa. 

This all -purpose washer will clean dairy. or food processing 

equipment by the "clean-in-place" met:liod, or will handle 

a wide variety of disassembled machi~e parts, sanitary pipes 

and fittings . 
Many machine parts, such as separator discs, filler, homog

enizer and ice cream freezer parts can be placed in specially 

designed baskets or racks duririg dismantling, transported to 

the washer, then washed and returned for assembly with no 

handling during the washing operation. This protects deli

cate, expensive parts from damage and keeps them in order 

for quick assembly. 

The Pump-Master cleans by combined chemical-mechanical 

action . Detergent solution softens ·. all foreign matter, which 

is washed away by agitation of the rapidly circulating solu

tion under positive pump pressure. It hooks directly into 

in-place lines for cleaning-in-place. 

MOBILE POLYETHYLENE TRUCKS 

A new bulk mobile polyethylene truck has been introduced 

by Interplastic Corp. The capacity of the truck is 16 bushels, 

140 gallons, or 19 cubic feet. The complete assembly con

sists of a large polyethylene bin mounted on a frame equippea 

with 5 inch casters. The container slips out of the frame 

for cleaning and in th e event of breakage of any part, it can 

be readily replaced without discarding the entire unit. The 

bin is smooth and snag-proof with rounded comers, made 

from virgin white polyethylene with seamless non-welded 

construction. More information is available from Inter

plastic Corp., Resco Div. , 102 Fairfield Ave., St. Paul 7, 

Mum. 
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SPARTA INTRODUCES 

TWO BRUSH LINES 

- Production of two new styles of plastic block brushes at 
prices competitive to w~od has been announced by the Spruta 
Brush Co. of Sparta, Wisconsin . 

The two new brush styles include The Golden Line 
featuring a golden plastic block with a short handled pistol
grip design. · The plastic block is said to be virtually in
destructible and eliminate the splintering and sanitation prob
lems of bacteria soak-up caused by wood blocks. The entire 
br~sh rinses clean and dries completely. Five types of 
bristle .fills are also available. . Three plastic bristle fills 
are. "crimped" to hQid more cleaning solution. Two fibre 
type bristle fills round out the Golden Line. 

The Golden Series of hand style scrubbers feature a 
·srriootl1 golden plastic block made from the mold of the 
Sp~uta Viking. The same "soak-proofed" construction fea
tures ,·and .. , five bristle fills are also available in the Golden 
Series. 
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• Name ___ --- ---------- _______________ ------- __________ -- ---- ---- --- ___ _______ Date ---------------- I 

i 
i 
i 
f 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
j 
I 
i 
J 
i 
i 
i 
! 
i 

I 
i 
I 
I 

Please Print j 

Address ----- -- ---------------------------- ------------------------------------[] Renewal j 
i 

--------------------------------------------------------------------------------[] New j 
Business Affiliation _______ _______ ________ ___ __ ____ ____ ____________________ ______ [] Re-instatement j 

Annual Dues $7.00 [] Check [] Cash j 
(Membership Includes Subscription to Journal of Milk & Food Technology.) j 

Please Print j 

Recommended by - -- ---------- -- - - -- ----------------------------------- ---------

Shelbyville, Ind. 
Box 437 Subscription Order 

JOURNAL OF MILK & FOOD TECHNOLOGY 

(Monthly Publication) 

Name ---- --- ------ --- - - --------------------------------- - -- ------- --- - - -------- Date 
Please Print 

Address --------- ---- - ---- -- - ------- - ------------------------ --- --------------- [] New 

-------------- ------ --- - -- -- ------- ------------------------------------------ --- [] Renewal 

Educational Institution & Public Libraries Individual Non-Member Subscription (Annually) $8.00 
(Annually) $6.00 [] Check [] Cash Governmental Agencies, Commercial Organizations 

(Please Print) 

I. A. M. F. E. 5. & J. M. F. T. 
Box 437, Shelbyville, Ind. Change of Address 

FROM 

Name -- - ------------------- - --------------------------- ----- -------------------Date ----------- - --
Please Print 

Address 

TO 

Name 
Please Print 

Address --------- - --------- ------- ----- - ---------------------------------- - -----

I. A. M. F. E. S. & J. M. F. T. 
Box 437, Shelbyville, Ind. Order for 3A Standards 

Name - -- ------ ------------------- ------------------ ---------------- - - - -- ------- Date ---- ------ ----
Please Print 

Address ----------------------- - ------ ------------------------ - ---------------- -

) Complete Set @ $3.50 = ________ ( ) Complete set bound (durable cover) @ $5.00 
( ) HTST Std-with cover = .SO 
( ) HTST Std.-without cover = .45 

5 Year Service on Standards as Published = $3.00 additional 

Order for Reprints of Articles 

Amt. - - ---------- Title 

100 or less 
Add'l100's 

Schedule of prices for reprints F.O.B. Shelbyville, Indiana 

1 Page 2 Pages 3 & 4 Pages 6 & 8 Pages 
$16.25 $19.50 $27.30 $39.00 

2.00 2.50 4.00 5.50 

12_P. 
$65.00 

9.00 

~ ------ ----

Cover 
$28.00 

4.50 
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Get ALL in one package from KLENZADE 

• 

Few CIP plant cleaning systems work as well as 
lenzade's- because no other system is the result of 

a single organization's engineering. 
The Klenzmation "Packaged" Approach includes 

everything you need for the cleanest food processing 
plant possible. It is a system that works-engineered 
for your specific needs-rather than a collection of 
unrelated components. 

The Series 1800 Recirculating Unit (tank, sup
ply pump, air-operated valves, and control acces-

1 sories) circulates cleaning solution at proper velocity 
and detergency for best spray and recirculation 
cleaning action. Provides safeguards against in
adequate or excessive solution temperature and 
product-solution mixing. 

Series 1490 Program Control Panels are de
signed for use with Series 1800 Recirculating Units 
to provide any number and combination of rinsing, 
washing, and sanitizing cycles for transport tanks, 
storage tanks, process vats and piping, and heat 
exchanger equipment. 

Air-Operated Piston Type Pumps assure 
proper blending and feeding of detergents to handle 
any soil condition ... in any water supply. 

Precision designed KlenzpSprays permit fast, 
efficient CIP cleaning of tankers, tanks, and vats. 
T qey spray all the surfaces all the time. Simple

e o moving parts. 

Klenzade Automation Chemicals are specially 
formulated for maximum cleaning action in the 
Klenzmation "Packaged" Cleaning System under 
a wide variety of soil and water conditions. AC-1 
Liquid Alkaline Detergent handles heavy soil 
loads; AC-6 or AC-7 may be added for water con
ditioning. To prevent milkstone or other mineral 
deposits, AC-3 Liquid Acid Detergent is used in 
the final rinse. 

XY -12 Liquid Chlorine is used to enhance the 
alkaline detergent solution and is also available for 
automatic sanitizing. 

Phone or write for more information about how 
you can benefit from the Klenzade approach
Single Organization Responsibility for design, manu
facture, installation and service. 

For quality, completeness and 
cost control. it's . .. 

KLENZADE PRODUCTS 
Division of Economics Laboratory, Inc. 

Dept. 895 Beloii·, Wisconsin 

Why milk and food processors spell clean with a ''K'' 
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This Milk Handling 
Equipment Must Be Kept Clea 

BABSON BROS. CO. 
2100 S. YORK ROAD • OAK BROOK, ILLINOIS 60523 

Most SURGE DEALERS have this 
box * . . . This box doesn't guarantee 
that milk handling equipment will be 
kept clean, but without it chances are 
the equipment won't be clean! 

*Surge Water Analyzer complete with black 

lite provides laboratory condition tesling 

right on the dairy farm . 

SURGE is a Babson Bros. Co., trademark 

© Babson Bros. Co., 1965 
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