


HELP YOUR MILK PRODUCERS TO 
PROTECT QUALITY THREE WAYS with 

:P~on DUBL-CHEM-FACED FILTER DISCS' 

· ,, ~· ~~ n --:1:.. 
NEW ~~-:r--

Q 

AC.TION 

-NO OTHER FILTER DISCS CAN CLAIM TO FILTER MILK BET TER 

Milk producers welcome these efficient, economical, easy-to-use fi lter 

discs. Top and bottom surfaces are identical . .. either surface can be 

UP in the strainer ... there's no chance to put them in wrong-side 

up ... they save time ... they cost less and fewer filters are needed 

• . . save money at every milking . .. and they assure THREE-WAY 

PROTECTION of milk quality ! Available tbrougb authorized. 

Pe1'jection Filter D isc Suppliers. 

'klute ?tow. /n SaHtjdu.- 6" and 6112 " sizes. 

Note: Perfection and Elgrade Filter D iscs also available, as usual, in 

Double Cloth-Faced, Single Cloth-Faced and Natural Finish, in all 

sizes: 6", 6Y2 ", 7", 7Y2 ", 8", 9". 

Pl_ease include J'Ottr supplier's name and 

address w he1l writing us f or samples. 
STANDARDIZE ON OU~L-CHEM-FACED 
It pays to furnis h your milk producers 

with the best fi lters for dependable pro· 

tection of milk quality. 

SCHWARTZ MFG. co./ Dept. SF, Two Rivers, Wis .• America's Foremost Manufacturer of Filtering Aids for Dairymen 
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On Guard ... to bring milk 
to the public at its best! 
From the grazing field to the American home milk 

travels under the protection of the highest standards of 

sanitation in the world. Much of America's milk is 

delivered to the consumer in Canco fibre milk 

containers. Here is the second of a series which outlines 

in brief the story of Canco containers and the role 

they play in bringing milk to the public at its best. 

The rolls of paper used in making Canco containers 
arrive at our plants in dustproof packages. When 
being unwrapped the first two turns a re discarded. 
Then the edges are trimmed off as the paper is being 
printed (photo above). 

Still other precautions are taken to prevent expo
sure of the paper to dust or bacterial contamination . 
For example, the blanks, after being stamped out of 
the printed paper, are stored in clean, tightly closed 
cabinets (above) until ready for use. 

• Every necessary procedure in ~bacteriological and 

sanitary control is utilized to insdr-e.,_tbe scientific 

cleanliness of Canco fibre milk containers. For the 

American Can Company seeks to do more than merely 

meet allowable tolerances. Thus, better than 96% of 

Canco containers are shown to be sterile by frequent 

rinse tests conducted in our factory. The remai ning 

cont'ainers yield only two to four bacteri a 

each--;-less than four-tenths of one percentum of 

the tolerance! 

Fibre Milk Container Department 

AMERICAN CAN COMPANY 
100 Park Avenue, New York 17, N.Y. 
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the name 

of a new 
idea ! • 
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EX-CEll-O CORP., DETROIT. MICH. 

I YO UR PERSONAL MILK CONTAINER 
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Sanitation -<> ~ . 

• milking In • • • 
AND THE U. S. PUBLIC HEALTH SERVICE STANDARDS 

STANDARDS set by the U.S. Public Health Service in 
1939 were calculated to improve the quality of milk 
produced on America's dairy f~ms. If genera~ly 
adopted, it was believed that darrymen and dairy 
equipment manufacturers who adhered to these 
standards would eliminate most of the common haz
ards to good sanitation. 

In section 7 of this Milk Ordinance and Code, the 
standards for sanitary construction of milking equip
ment were defined. Here were basic standards. With
-out such standards, later efforts to improve sanitation 
would be for the most part ineffective. 

In creating a new suspended-type milker, our 
'Rite-Way designers discussed the sanitation features 
of their new design with U.S. Public Health Service 
sanitation consultants. Our goal was to make sanita
tion practical. We reasoned that a genuinely sanitary 
milker would be. well worth any possible extra costs 
incurred in its manufacture. Rite-Way carefully met 
every condition of ._section 7 of the Code. 

Two design features were considered to be of 
primary importance. 

(1) the vacuum line and pulsator should be 
separated as far as possible from the milk 
line. It was recognized that the cleanest 
vacuum lines would be those most difficult 
for milk to enter under average farm oper
ating conditions. 

(2) the milker itself must be easy to clean. Since 
prompt cleaning after each milking is abso
lutely necessary, the entire milker and pail 
must be designed for quick and thorough 
cleaning under normal procedures. 

The result was a completely new idea-a pail that 
unfastened in the middle and came completely apart, 
exposing every square inch of its interior for quick, 
thorough cleaning. To keep the milk line clean, the 
pulsator was attached to the vacuum line in a way 
that made it impossible for the milk to enter either 
the pulsator or the vacuum line. These features were 
rigidly tested in the laboratory and on the farm. The 
result: the most practical and sanitary milker yet 
devised. 

"Swing" is the only suspended or floor-type milker 
whose construction complies with the U.S.P.H.S. 

Rite-Way called their new milker the "Swing". 
Today, it is widely advertised and a large part of o_ur 
sales message stresses such important features as Its 
proper teat cup positioning, lighter weight, narrower 
shape, and its ease of adjustment to any cow. 

But the outstanding feature of "Swing" is its con
tribution to good sanitation. Today, it is the only 
suspended or floor-type milker whose construction com
plies with U. S . Public Health Service standards. . : 

The standards established by this agency are avail- ~ 
able-indeed manufacturers who are interested are 
encouraged by the U.S. Public Health Seryice to 
design their equipment so as to comply With the 
provisions of the Milk Ordinance and Code. We feel 
we have measured up to our responsibility by adher
ing strictly to these standards. 

We invite further inquiry and will be glad to se11d 
complete information on the Swing Milker or any 
other item in the Rite-Way line. 

RITE-WAY DAIRY DIVISION 
PAC KAGE MACHINERY COMPA NY 

East Longmeadow, Massachusetts 
Chicago, Illinois M Oklahoma City, Oklahoma 

i 
r 



I 

OFFICERS 

/'resident, I . E. P AnKIN 
State College, Pa. 

President-Elect, HARoLD S. ADAMS 
Indianapolis, Indiana 

Fi1·st Vice-Pmsident, PAUL CoRASH 
New York City, N . Y. 

Secmtary-TTeasu.rer, H . H . VIILKOWSKE 
Gainesville, Florida 

Executive Boord 
I. E. PARKI.l'< H. H . WILKOWSKE 
HAROLD S. ADA1--IS HAROLD J. BARNUM 
PAUL Co nAsH JoHN D. FAULKNER 

Publication Boord 
DR. J. C. OLsON, }R. H. L. THOMASSON 

H. H. \VILKOWSKE 

Editors 
DR. J. C. OLsoN, }R., Associate Editor, 

D ept. Dairy Husbandry, University 
of Minn. , St. Paul 1, Minn. 

H . L . T HOi\IASSON, Executive Secretary 
and Managing Editor, Box 437, 
Shelbyville, Indiana. 

Associate Editors 
C. A. AnELE .. .. ... .... ....... ...... Chicago, Ill. 
\ •I. l' . BAKER ... ..... .. ...... .......... Ames, Iowa 
F. W. BARBER .. ....... .. ... .. .. Oakdale, N.Y. 
F. C . BASELT .. ... ...... ..... New York, N. Y. 

A. E . BERRY ------ -- ---------- Toronto, Canada 
L. A. BLACK ------------------- Cincinatti, Ohio 
P. B. BnooKs ------- --- ---- Montgomery, N. Y. 
F . A. CLARK ________ ____ __ _ , __ ___ Auburn, Ala. 

F. W . F ADIAN __ __ ___ _ .. East Lansing, Mich . 

C. R. F ELLERS --- -- ----------- Amherst, Mass. 
A. W . F ucHs ----- --- ------ Washington, D. C . 
L . G. HARMON __ __ ___ __ _ East Lansing, Mich. 
R. \V. HART ... ... __ ____ ____ __ Kansas City, M-o. 
M. D. HoWLETT ___ ___ Los Angeles, Calif. 
C. A. HuNTER : ..... ..... ....... Topeka, Kansas 
C. K. JoHNS __ ____ _____ , __ ___ Ottawa, Canada 

M. E. McDoNALD ____ Sacramento, Calif. 

E. H. PARFITT------- --------- ---- -- Chicago, Ill. 
K. G . W ECKEL --- --- ---- -- ------ Madison, Wis. 
G. H. WILSTER -- -------- ------ Corvallis, Ore. 

_ T he _Journ.al of Milk and Food T echnology 
l• ncludtng Mtlk and Food Sanitation) is i·ssued 
mont hl y beginni ng with January number. 
Each vol ume compri ses 12 numbers Published 
hy th e Intern a tion a l As sociation of Milk and 
Food San itari a ns, Inc., with executive offices 
of th e Associa tion at Ritz Building. !2Y, East 
Broa dway, P. 0 . Box 437, Shelbyville. Ind. 

E !'tered as second class matter at the P ost 
Off1 ce a t Shelbyville, Ind., March 1952, under 
the Act of March 3, 1879. 

EDITOR I AL OFFI CES:}. C. Ol son, Jr. , 
~s~oct at.e Edt to~, Dept. D a ii-Y Husba ndry . 

n tverstty of I\~lln n . , St. P a ul, !\'linn.; H . L . 
T homasson, Ma naging E ditor P 0 Box 437 
Shelbyvill e, Ind. ' · · · · 

M~nuscr!pts: Correspondence regarding man
uscn pt s a nd other reading material should be 
addressed. to J. C. Ol son , Jr. , Associ a te Editor, 
ftp~ Da~ry _Husb an d r y, Uni ve rs it y of Minn .. 

- .f ul , Mmn. 

d~~~nstruct i on s to Con t ri butors " ca.n be ohtain· 
~£ p:op~r:.he Edtor for the use of contributors 

Jaurnalof 

MILK and FOOD 
TECHNOLOGY 

INCLUDING MILK AND FOOD SANITATION 

Official Publication 

International Association of Milk and Food Sanitarians, Inc. 
REG. u.s. PAT. OFF. 

Vol. 18 JUNE No.6 

CoNTENTS 

Page 

The Program of the Dairy Products Improvement 

Institute, Inc. ____ ___ ___ __ A. C. Dahlberg and Donald H. Race ________ l 41 

Bactericidal Effectiveness of Iodophor 

Detergent-Sanitizers ___________ __ __ ___ . ________ ___ __ ___ __ ___ W . W . MuelleT.. .... .. l44 

Dishwashing Machine Standards from a 

Manufactmer's Viewpoint_ ____ ___ ____ _____________ __ __ __ __ _______ G. B. Fox _______ _ l47 

C leaning Stainless Steel Sanitary Lines In Place 

Cec-il G. Fortney, ]r. , Merle P. Baker, and Emerson W. Bi-rd __ __ ____ l50 

The National Status of BniCellosis ______________ _______________ _ Enos ]. Pen-y. _______ l57 

Bacterial Counts of Nlilk as Affected by 

Inconspicuous Deterioration in iVlilking 

Madhine Teat-Cup Liners. ____ ______ ______ __ __ __ _______ __ T. ]. Claydon ________ l60 

" ,.., 
News and Events ---------- ----- -- -- -- ------ -- -- --·- -- ----- ------ --- ---------------------- -- --------------- 163 

Affiliates of IAMFS, Inc. 

Index to Adevrtisers -- -- -- ----- -------- -- ---- -- ---------------------- ------ ------ --- ---- ---------------- X 

Business Matters: Correspondence regarding 
business matters, advertising, snb'scriptions, 
-orders for s ingle copies, etc., should be ad
dressed to H . L. Thomasson (address above) . 

Subscription Rates: One volume per year 
1ndividnal no.n-members, Governmental and 

Commercial Organization subscription, 
I yr . ............................ .. .................. ............................ $5. 50 

:Public, Educational and Institutional 
Libraries, I yr ........................................... ............ $3.00 

Single Copies ------------------------------------ -- ---------------------- 1.00 
Orders for Reprints: All orders for reprints 

should be sent to the executive office of the 

Association, P. 0. Box 437, Shelb yville, Ind. 
Membership Dues : M ember sh ip Ln the In

ternational Association of Milk and Food 
Sanitarians, Inc., is $5 .00 per year, which in 
c ludes annua l subscription to the Journal of 
Milk and F ood Technology, !includ ing M!lk 
and Food Sanitation ). All corre s pondence 
regarding membership, remittances for dues , 
failure to receive copies of the Journal, changes 
of address, and other such ma tters should be 
addressed to the Executive Secretary of the 
Ass ociation . H. L. Thomasson . 13ox 437. Shel 

hy v ille, Indiana. 

CoPYRIGHT, 1955, I N TERNJ.\ TIONAL AssociATION oF MILK AND Foon SANITARIANS, INc. 

v 



HYAMINE 
Favorite of the Younger Set 

Th is li tt le lad has never heard of H vAM INE, but 

thi s quaternary a mmonium bactericide is helping 

to keep him healthy. 

In the hospital where he was born H vAMINE 

is used to sanitize the la undry, the ki tc hens, a nd 

even the corridor where his proud father first 

peered a t him through two thick pa nes of 

H YA MINE washed pla te glass. 

The milk he drinks is safeguarded by the 

HvAMINE wh ich sanitizes the farmers' milk cans, 

the piping a nd equipment in the dairy. His 

diaper laundry uses H vA MI NE, of course, and so 

does the household laundry which washes the 

sheets on which he sleeps. 

H vAM JNE is used because it is absorbed and 

held by textile fibres, and provides residual an ti

septic activity. It specificall y helps to prevent 

H YAMINE iJ a trade-mark, Reg. U.S. Pat . 0/J. 

a11d in principal foreign cotmtrin. 

a mmonia dermatitis (diaper rash). It is non-irri

tating to the skin. When it is used to clean porous 

surfaces, it penetrates down in to the breeding 

places of germs a nd maintains residual activity 

against the later growth of orga nisms. 

\IVrite us for information on the HvA~IINE 

product s uit ab le fo r u se in your ow n 

sanitizer form ula tion. 

CHEM ICALS FOR INDUSTRY 

ROHM £HAAS 
COMPANY 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
H"prt>s~n ta t ia v>s in principal fon•i&11 cuun tritos 



~~66 of .our 70 pr·oducers use 

WILSON Bulk Milk Coolers '' 
says 0 . L. Cole, Manager of the 

PET DAIRY Products Co., Gree~sboro, N.C. · 

Mr. C~le (left) visit$ G. W.lo~ley; Mebane, N. C., who sa ys: " Milk cools 
to 3.5 fast as we shoot it in fo the tank! Natura lly, impro_ved qua lity !" 

11

' • ·no more off-flavor re jects .. . no m~re 1 00-pound cons to lift!" 
says C. E. Fogleman, li berty, N. C., shown he re with hi s wife and son . 

"As a tonk truck . . . 
tank j ~ one · b ':"h"' I can say tha t p rckmg up milk from a form BULK 

1° wrt the work fQken Qutl '' says J9hn Felml ee, Pet D~iry. 

t1t 
I 
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Anothe r Pe t p rod ucer, Ra ymond A. Thompson, Mebane, N. C. states: " The q uality of .o ur milk has im P.roved 
•• • costs less to p rod uce • . . b eca use of labor sa vings." Pipeline or pail, the stoi-"y's the some. 

"We have gone to bulk on the farm. Before .. . milk temperature was 
60° to 65° when it reached the plant. Now . .. 40° or below. Our pro-
d ttcers ... produce milk with a much lower bacteria count. We have 
had a steady increase in sales ... and we attribute this p artially to the 
fast cooling of the Wilson sweet-water Cooler." 0. L. Cole, Manager. 

WILSO N DROP- IN 
UNIT. Easily r e
moved for emer
ge ncy use of block 
ice in case of power 
failure- for ice or 
substitute unit in 
case of mechanica l 
fa i lure. You · re al
ways SAFE! 

Comp lete range of 
sizes -from ~0 tQ 
700 gallon~ 

\X'il so n features ben efi t p roducer, dairy, 
sanitarian, everybody! O ver 2 5 years' farm 
refrigeration experience ... 150,000 in· 
s ta llatio ns ... with more than 20,000 farm· 
tested, ice-water-spray coolers of bulk and 
front- o pe ning can types. 

Ask us about unique guarantees; Drop-In 
U nit and extra protection yo u get under 
a ll co nditions; amazing new ctlifetimeH 
ga lvanized steels, plas tic-type finishes, 
s tain less steel alloys! Write today! 

WILSON REFRIGERATION , Inc., SMYRNA, D~LAWARE 

Division, Tyler Re frigeration Corporation 

BULK MILK COOLERS 



more·_ milk 
l 'is prote-cted 

by ste;lfized 

Sealons truly give double profec- im 
fion . First the regular cap, then the 
lang-skirted, p lasfic-coafed closure. ~ ~ 

VIII 
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THE PROGRAM OF THE DAIRY PRODUCTS IMPROVEMENT INSTITUTE, 
A. C. DAHLBEHG2 

and 
Dor ALD H. RACE 3 

Dairy Products hnpmveme11t Institute, Ithaca, New York 

Three years ago "The Purpose, 
Plans, and Progress of tl1e National 
Conference on Interstate Milk 
Shipments" was tl1e subject of an 
address by your former chairman, 
J. L. Rowland, at the annual meet
ing of the Dairy Products Improve
ment Institute. Our members were 
impressed by the program of tl1e 
conference. Now it is our privilege 
to tell you about the program of 
the Institute on sweet cream for 
manufacturing purposes which, we 
believe, should be brought to your 
attention. 

A program on any phase of milk 
sanitation must recognize that in 
market milk areas sanitation from 
farm to consumer is one of the best 
of any food industry. The great ad
vances in milk sanitation have been 
made by the cooperation of pro
ducers and processors with tl1e 
various regulatory and educational 
agencies, and progress will be made 
in tl1e future only tl1rough such 
mutual efforts. The Institute's 
program for tl1e sanitary production 
of sweet cream for manufacturing 
purposes is based on the general 
application of the knowledge, 
practices and essential regulations 
for the production of quality milk. 
Experience ' shows that there is 
little difference of opinion among 
industry and regulatory officials as 
to facts and objectives but there is 
variance of tl1ought concerning 
methods of accomplishing the 
results. 

HISTOHY 

The Dairy Products Improvement 
Institute was incorporated as a 
non-profit organization under tl1e 
Membership Corporation Law of 
the State of New York on July 30, 
1947. The persons involved in the 
act of incorporation resided in the 
states of Massachusetts, New York, 

1Presented before tl1e National Con

iel~nc.e on Interstate Milk Shipments 
~e9 cl dill i'v!emphis, Tennessee on March 
= an 30, 1955. 

2 3Ad . tl d VIsor to 1e Board of Directors 
an. Field Director, respectively, Dairy 

3
P
0
Joducts Improvement Institute Inc 
2 East State Street, Itlwca, Ne\~ York: 

and Pennsylvania. D etails of the 

organization are given in its Cer

tificate of Incorporation and By

Laws which are available as a 

pamphlet to those who are interest

ed in them . At the first meeting of 

the Directors held on the day of 

incorporation l\llr. 'vV. A. 'vVentworth 

-vvas elected President, an office 

which he still occupies, and the late 

Dr. Carl 'vV. Larson was elected 

Managing Director each year until 

his retirement in June 1953. 

Two conditions prompted the in

ception of the Institute. The first 

was that the northeastern states 

constituted a so-called cream deficit 

area. The shortage of sweet cream 

for manufacture into ice cream, 

sour cream, cream cheese, etc. was 

acute. Those persons in the dairy 

industry and in colleges who seem
ed qualified to evaluate this cream 
deficit problem were almost unani
mous in the opinion that this short
age would become worse and would 
b e permanent. The usual tables and 
graphs substantiated this prediction 
but subsequent developments have 
varied from it. 

The second situation prompting 
the formation of the Institute was 
the existence of the Dairy Products 
Improvem nt Committee with 
headquarte~s-..jn Chicago, Illinois, 
organized in 1944 for the purpose 
of aiding producers in the produc
tion of quality cream to supply this 
market. The late Dr. Hugo H. 
Sommer of the University of \i\lis
consin was selected to prepare and 
administer a comprehensive and 
practical program for the produc
tion of sweet cream of high quality. 
The Committee published the bul
letin entitled "Production Require
ments for Sweet Cream" which 
gave farm production details and a 
method of evaluating the quality of 
cream. Dr. Sommer's work was 
chiefly on farm production prob
lems. There was an obvious need 
for a northeastern organization to 
serve the interests of th!'! companies 
and the state and city regulatory 

agencies located in the areas that 

expect to receive and accept cream 

to be produced under the program 

of Dr. Sommer. 

The Dairy Products Improvement 

Institute had these problems in 

mind at the time of its inception. 

However, its objectives are broad 

and include more general work on 

milk and cream quality from pro

duction to acceptance in the market 
of utilization. The "Production Re
quirements for Sweet Cream" pre
pared by Dr. Hugo H . Sommer 
made no distinction between cream 
for bottling and for manufacture; 
however, the Institute has always 
considered milk and cream for 
manufacttue into dairy products 
to b e its principal field of activity . 

OBJECTIVES AND METHODS 

The objectives of tl1t> Institute 
as adopted by the Board of Direct
ors are as follows: 

" l. To promote the welfare of the dairy 
industry through raising the general level 
of quality. 

2. To promote the acceptance and use 
of uniform and simplified sanitary stand
ards with which to attain and measm e 
that quality. 

3 . To expedite the movement of dairy 
products between political subdivisions 
by assisting health authorities to determ
ine and to rnake effective only essential 
sanitary requirements to the end that 
duplicating and/ m conHicting inspec
tions, quality standards and quality 
measurements will be unnecessary and 
the best possible economic distribution 
of the products will be effected . 

4. To formulate suggested sanitary 
standards for proposed adoption by 
health authorities covering new processing 
developments within the industry, and to 
disseminate these standards to interes ted 
parties" . 

The work of the Institute is based 
upon a long-term program to pro
mote its objectives in several manu
facturing fields involving milk and 
cream quality, sanitary regulations, 
and the movement of dairy prod
ucts of acceptable quality standards 
into areas where it can be utilized 
most expeditiously. 

A general statement is now being 
prepared for a booklet entitled "Re
quirements for the Sanitary Produc-
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tion of Sweet Cream". It gives the 
essentials for the sanitary produc
tion of milk on the farm and its 
processing into svveet cream for 
use in dairy products. Standards of 
sanitary quality of the milk, raw 
and pasteurized cream are propos
eel based upon the sanitary require
ments of public health and a high 
quality product of the dairy indus
try. ·rhis statement sets t11e mini
mum acceptable goals of excellence 
in methods ot production and 
product quality. '1nere is also an 
operating manual concerned with 
the details of milk production, 
separation, and cream processing 
which is of primary interest to the 
company producing the cream. 1t 
outlines the program giving the de
tails of procluctwn and processing 
of cream to meet sanitary require
ments and product quality. The 
Institute is not in a position to 
supervise and maintain the desired 
standards but often it can furnish 
information to both the producing 
and receiving plants and regulatory 
agencies concerning the approxi
mate sanitary aspects of the produc
tion and processing of the cream in 
selected areas. 

This program of the Institute 
shall b e promoted by cooperation 
with all existing agencies active in 
work affecting the sanitary quality 
of sweet cream. There are regula
tory agencies on both state and city 
levels in the areas of production 
and utilization which are mutually 
and vitally concerned and legally 
responsible for the healthfulness of 
milk and cream used for manufac
ture. Then there are the dairymen 
who produce the milk, the proces
sors that produce the cream, and 
the operators of the plants where 
the products are utilized who are 
interested not only in the sanitary 
quality but also in other character
istics affecting the economic value 
of the product. The Institute offers 
to aid all parties whenever and 
wherever possible in the formula
tion and execution of proper 
specifications and standards. 

The cream quality program of the 
Institute is b ased upon inspection 
of farms and plants by a regulatory 
agency to assure the presence of 
adequate facilities and good sani
tary conditions, regular inspection 
and testing of the milk at the plant 
by qualified company men to detect 

DAIRY PRODUCTS IMPROVEME 'T 

undesirable milk, work by the field 
sanitarians wi-c!1 those producers 
whose product does not meet srano
ards, and proper processing ancl 
11anoling in the receiving plant ano 
during storage and shipment to the 
place of utilization. Vv 11erever mllk 
supplies are ample it is recognizee! 
that the local dairymen ought to 
be able to supply local markets with 
quality cream for manufacturing. 

SOME SPECIFIC PROBLEMS 

The lnstitute takes the position 
that it is neither economically feas
ible in the dairy inclustry nor Justifi
able in the interests of public 11ealth 
to apply all of the present bottled 
milk sanitary requirements of pro
duction on the fa~ to all clairy 
products. As a matfe_,r of fact in 
tl1ose few areas undei" one set of 
sanitary regulations for milk it is 
generally understood or specified 
that the requirements do not in
clude such products as butter, 
cheese, and evaporated milk. It is 
recognized that application of fluid 
milk regulations to all dairy prod
ucts would create an impossible 
situation in respect to enforcement 
and the free movement of food 
products through the ordinary 
channels of trade. More liberal 
sanitary standards for these prod
ucts cannot b e excused or allowed 
on the grounds of the substitution 
of high heat treatment of any prod
uct for sanitation in its production. 

The Institute recognizes the nec
essity for high sanitation and 
quality standards, but some of the 
sanitary requirements that are in 
effect for market milk are not neces
sary. Should the sanitary require
ments for the production of market 
milk be limited to the essentials of 
sanitary milk production, then most 
of the reasons for two standards 
would be eliminated . The value 
of a single sanitary standard is 
recognized but the possibility of 
agreeing on required farm facilities 
acceptable to health and agricul
tural departments and economically 
feasable to the dairy industry is 
very remote at the present time. 
The Institute is endeavoring to 
assist in the fonnulation of such 
dairy farm inspection forms limited 
to the essentials of producing milk 
for bottling that the insl)ection may 
give a clear picture of the necessary 
facilities and conditions on the 
farm. The report of the sanitarian 
then could be applied as usual far 

bottled milk but not as severely 
for milk for manufacture bearing 
in mind that the essential factors of 
sanitation should not be viola~d. 

This question of dual sanitary 
standards for farm facilities and 
the limitation of the bottled milk 
standards to essentials is more than 
of academic interest. A specific 
example of this fact is the situation 
in 1 ew York. In 1953, it was the 
second highest state in total milk 
production. It ranked first in total 
milk consumption, first in the 
manufacture of cream cheese and 
sour cream, and second in cottage 
cheese, ice cream and total cheese 
production. Figures on total sweet 
cream production are not available 
but it is certain that most of it is 
produced on farms inspected for 
bottled milk and processed in 
plants similarly inspected. It has 
been stated that abo,ut 85% of all 
milk used to manufacture the ap
proximately 95,000,000 pounds of 
cheese made in New York State is 
inspected under sanitary regula
tions for bottled milk by New York 
State and local health departments. 
About one-half of the entire milk 
supply of New York State is used 
for manufacture yet most of it is 
under fluid milk regulations. It 
ought to be clear, therefore, that 
sanitary regulations for milk for 
bottling in New York must be con
sidered in any program of sanita
tion of milk for manufacture and 
that the bottled milk sanitation 
regulations do affect the cost of pro
ducing such milk. F01-tunately, 
the regulations for the sanitary 
production of fluid milk on the farm 
in New York State have been held 
closely to essentials, otherwise 
dairymen of the state would be at a 
disadvantage in competing with 
sweet cream for manufacture from 
other states. It is gratifying to note 
that, except for the annual physical 
examination of h erds, the Institute's 
program for the sanitary production 
of sweet cream is in good agree
ment with the bottled milk regula
tions in 1 ew York State. 

Even though very good informa
tion establishes the essentials of 
sanitary milk production and there 
is general agreement on these facts , 
nevertheless, unanimity of opinion 
does not exist regarding sanitary 
requirements to b e put into laws, 
ordinances and farm score forms. 
Major differences of opinion may 



be selected which have been deeply 
entrenched by argument and 
practice. These differences in 
opinion and regulations have to do 
with items that are chiefly non
essential or on which there can b e 
no definite answer that is exactly 
right at all times. For example, it 
is very desirable to specify a bac
terial standard for the major grade 
of bottled milk and this standard 
could be uniform throughout the 
country. However, bacterial stand
ards for such milk prior to pasteuri
zation as received from the pro
ducer vary from 75,000 to 400,000 
per mi. to no standard at all. With 
such discrepancies in requirements 
for the predominating grade of milk 
for bottling it is not surprising that 
acceptable bacterial regulations are 
difficult to establish to include milk 
for manufacture. 

At the present time and until 
milk production requirements are 
more uniform in respect to non
essentials, there is no public h ealth 
necessity for a single standard for 
the sanitary production of milk on 
the farm , in fact, there is good 
reason for two standards. Let us 
illustrate this point. Milk for bottl
ing may be subjected to adverse 
conditions not encountered with 
milk for manufacture. Market 
milk may b e cooled at the 
receiving plant and pasteuriza
tion delayed a day either through 
shipment to the nlant of pas
temization or by hold over at 
the citv plant:. The. milk is pas
teurized at the relatively low tem
nerature of 162° F. for 15 seconds 
followed by cooling to 50° F. , or 
below. and it generally is not held 
much below 50° F. Delivery to the 
store or to the consumer usually 
occurs within 24 hours after pas
teur.ization but the milk may b e 
held as long as a week in the home 
refrigerator at an unknown tem
nerature prior to consumption. On 
the other hand the situatio.n is more 
favorable to the orotection of the 
nublic health if the milk is made 
into cream for ice cream manufac
ture. The milk is separated into 
cream and immediately pasteurized 
at 155 - 160° F. for 30 minutes at 
the receiving nlant. The cream is 
r:aoled to 40° F . or below at wl1ich 
temperature it is held until receiv
ed and used at the city plant. The 
''Ylix is pasteurized at 155 - 160° F. 
for 30 · minutes, promptly frozen 
and held in the frozen state until 

DAIRY PRODUCTS I MPROVEJVIENT 

consw11ed. Protection of the public 
health and fine product quality to 
the consumer can b e assured with 
less rigid sanitary standards for 
milk production on the farm ·when 
the milk is used in ice cream than 
as bottled milk. 

The Institute favors the enforce
ment of the essentials of sanitary 
milk production on the farm but 
they should b e only those requil'e
ments necessary to assure milk of 
high quality. Actually, the detailed 
specifications of farm sanita tion of 
the Institute are comparable to 
those of many states and cities for 
the predominating grade of bottled 
milk and, properly enforced and 
promoted, they are ample to JJro
duce milk of excellent quality. 
Much of the work of securing the 
cooperation of producers ot.u~ht to 
be done by the milk companies and 
producers' cooperatives rather than 
depending upon regulatory agen
cies. 

Any program of milk productio!1 
and processing must b e based uoon 
quality standards for the moduct 
which is the ultimate evaluation 
of the success or failure of the 
production program. Consequentlv, 
the Institute has adonted standards 
of quality for the milk as received 
from producers, for the raw cream 
at the processing nlant, and for the 
crearn immediately after nasteuri
zation, and as received at the plant 
of utilization. These quality stand
ards include flavor and odor as well 
as the usual sanitary standards for 
sediment and bacteria. 

The bacterial standards of the 
Institute for ravv milk for manu
facturing urposes are more liberal 
than the tn st prevalent standard 
for bottled milkbut they are with
in the range of these standards. Lest 
there be unjustified criticism of 
this phase of the Institute nror.:ram 
it is well to point out that the 
maximum bacterial count of raw 
cream prior to pasteurization ner
missibl<:i under the Institute's nro
gram is the same as the standard of 
the U.S.P.H.S. and the bacterial 
count immediately after pasteuriza
tion is only half that p ei·mitted b v 
the U.S.P.H.S. for Grade A cream. 

It has been considered desirable 
to have the bacterial limits on raw 
milk for manufacture slightlv :more 
tolerant than those generallv re
quired for milk for bottling. There 
is no established public health 
reason for any selected bacterial 

143 

standard for milk for both bottling 

and manufacture, as previously 

mentioned . The history of the origin 

of the 200,000 bacterial count for 

raw milk does not indicate special 

reasons for this exact figure to 
assure consumers of a wholesome 
bottled milk supply. Establishment 
of onP. bacterial standard for milk 
used for all purposes would give 
impetus to the idea that the same 
facilities should be available on all 
dairy farms and such enforcement 
would increase expenses of dairy 
fa rmers producing milk for manu
facture and would tend to increase 
the price of cream unnecessarily 
without public h ealth advantage. 

S Ui\'UviARY 

The necessity for industry to 
carefully and systematically test the 
quality of the milk as received and 
of the processed cream as offered 
to the market is stressed in the pro
;sram of the Institute. Such testing 
serves as the basis of the sanita
tion work of field sanitarians with 
milk producers. Records of such 
tests must be kept for examination 
by regulatory officials. If regula
tory officials do some spot testing 
and checking of methods and farm 
inspections a very good idea of the 
sanitation may b e readily obtained 
with a minimum of effort. 'iiVhen 
such data are available there is 
reason for a realistic evaluation and 
acceptance of the information. 

This program by industry, based 
upon sound sanitary requirements 
and product standards, to produce 
the sanitary quality of cream desir
ed by health and agricultural 
agencies and the market, and its co
ordination with law and ordinance 
enforcement should inspire more 
reliance on the part of a regulatory 
agency in the work of other agen
cies and of industry. It reduces 
the need for multinle and duplicat
ing inspections anci it stimulates ac
ce])tance by one regulatory agency 
of milk and cream approved by 
another. One of the very gratifying 
results of this work has been the 
snlendid cooperation and assistance 
of the various. health and agricultur
f! l officials who are cognizant of 
the 11roblems and are wil}j11g to aid 
bv their efforts . 

In conclusion, it may be well to 
state that the Institute program is 

Continued on Page 156 
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BACTERICIDAL EFFECTIVENESS OF IODOPHOR 
DETERGENT-SAN ITIZE RS1 

v.;. s. MuELLER 

U nivers·ity of Massachusetts, AmheTst, Mass. 
( Received for publication D ecember 20, 1954) 

The bactericidal properties of on iodine 
liquid and on iodine powder detergent sani 
tizer were found to be practically equal. At 
25 ppm. of available iodine both products 
compa red favorably with 100 ppm. of avail
able chlori ne in killing E. coli, S. typhoso, 
M. pyogenes vor. oureus and Ps. oeruginoso, 
m the presence of hard water, whole milk , 
and dishwosh soil. The iodine detergent-san i
tize;s con be recommended for sanitizing 
food utensils, if field tests substantiate re
sul ts of the laboratory performance tests . 

The milk and food industry is 
showing considerab le interest in 
the new iodine sanitizing agents. 
The germicidal property of ele
mental iodine has been known for 
a long time, but the combination 
of iodine and a surface active agent 
to form an iodophor is a rather 
recent development . Terry and 
Sl~elanski ( 4) , Lazarus ( 2 ), and 
Jeans ( l ) have reported favorably 
on the germicidal properties of the 
iodo~hors. 

Since surface active agents differ 
in the degree of their re-activity 
vvith iodine, it is logical to expe:::t 
varying degrees of efficiency fi·om 
the iodophors or similar moducts 
now being marketed. This study 
deals with the bactericidal effec
tiveness of two new iodine deter
gel1t-sanitizers .2 These products 
are desi~:mated throughout this re
nort as iodine liquid and iodine 
nowder. The iodine liquid con
tains elemental iodine iJ1 a loose 
r om Jlex with certain non ionic sur
factants, narticularly the ethylene 
oxide condensates, which also act 
as a solubilizing medium. The 
iodine liquid also contains an acid 
rrenerally nhosphoric, which stabi~ 
lizes the iodine and enh ances its 
. ~ermicidal properties. 

The iodide nowder does not con
tain elemental iodine; it contains 
iodine-iodate salts in combination 
with ('ertain acids that react when 
dissolved to release free iodine and 

1 ~ontribution lo. 988, lv!assachusetts 
Agncultura! E xneriment Station U ni
ver<ity of 1 !assachusetts Amh erst. ' 

2"Idonyx" products 'suppli ed b v the 
O nyx Oil and Ch emical Co. Terse); City N.J. , . , 

also similar nonionic surfactants to 
act as a solubilizing medium or as a 
carrier for the iodine. 

ExPERiiVIENTAL METHODS 

This study was planned to test 
the bactericidal properties of 
iodine liquid and iodine powder 
and to determine the effectiveness 
of calcium h ypochlorite as a con
trol material agai.r~t the fo llowing 
organisms: Pseudon~ nas aeTugi
nosa (A.T.C.C . No 10197 ), Mic'l'o
coccus pyogenes var. auTeus ( A.T. 
C.C. No. 6538; F.D.A. No. 209 ), 
EscheTichia coli (resistance equal 
to U.S.P.H.S. No. 198 strain), 
Salmonella typhosa (Hopkins strain 
F.D.A. 26; A.T.C.C. o. 6539) and 
Bacillus cemus. The iodine deter
gent sanitizers were tested at 12.5 
ppm . and 25 ppm. available iodine 
concentration, whereas calcium 
hv]Jochlorite was tested at 100 ppm . 
of available chlorine. The effect 
of hard water, whole milk, and dish
wash soil on bactericidal efficiency 
also was investigated. 

Bacteric-idal test pTocedum. A 
modification of the vVeber and 
Black( 6 ) method was used. The 
chief modifications in troduced into 
the Weber and Black method were 
(a) substitution of vials ( 16 mm. 
mouth dia . ) for test tubes to hold 
th~ _g~rmicidal mixture, and (b ) 
aptat10n of the germicidal mixture 
with a glass-covered metal rod ( 15 
mm. x 1.5 mm. ) , rotated by a 
ma_gnetic stirrer submerged in the 
constant temnerature bath, in place 
of swirling the test tubes. Pei:cent
as;re kill was not determined b eyond 
99.9999 per cent . 

DeteTmin·ing ·iodine in t est solu
tion. In this study, iodine solutions 
of 25 and 50 npm. ( rem·esenting 
double-strength solutions required 
before mixing with the bacterial 
susoension) were checked bv a 
colorimetric method b efore and. im
mediately after the actual bacteri
olorrical test Iodine in solution at 
very low concentration may b e 
completely extracted with chloro
form to yield a pink solution . The 

Dr. VV. S. Mueller is Assoc.:iate 
professor of Dairy Industry at th e 
University of Massach'usetts, wh ere 
he h as been on the Experimeni 
Station staff since 1931. A graduate 
of the University of Illinois. he 
received the lv!.S. degree from 
Rutgers University and the Ph .D . 
d egree from the University of Mas
sachusetts. Prior to hi s present 
p osition, he h eld the Edible G elath 
i\1!an ufactmers' Research Society 
of America fellowship at the Uni
versity of Massachusetts. His nu
merous publica tions d eal with 
gelat in, dairy products, anti
oxidants, nutritive value of cocoa 
and chocolate, quaternary ammon
ium germicid es, and detergent
sanitizers. 

intensity of the color varies directly 
with the iodine concentration de
termined with a Beckman Model B 
spectrophotometer. Iodate- iodide 
solution of known value served as 
standards for comparison. Iodine 
concentrations as low as 5 ppm. 
could be determined by the colori
metric method w ith a high degree 
of accuracy. 

DeteT·mining hyd-rogen-ion con
centration. The pH value of the 
various bactericidal solutions was 
determined with the Beckman, 
laboratory model G pH meter 
using a glass electrod ~, at 25° c. ' 

PTepaTatio·n of haTcl wate·r. A 
stock solution of hard water ( 2000 
ppm. CaC03 ) was prepared ac
cording to United States Navy 
specification 51D10. 

PTepa.mtion of d·islnva~h so·il. The 
composition of the dishwash soil 
was as follows: butter 3 per cent, 
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lonoPHOR DETERGENT-SANITIZERs 

'l' ABLE 1-AvERAGE CoNCENTHATION OF Iom.t'IE AND CHLOHJNE m GEHMICIDAL TEsTs 

Product tested 

Nominal concen
tration desired 

Concentration as 
determined at 
beginning of test 

Standard deviation 

Iodine powder 
(ppm. I) 

12.5 

12.6 

(±0.3) 

25 

25.1 

(±0.7) 

Iodine liquid 
(ppm. I) 

12.5 

12.5 

(±0.1 ) 

25 

25.1 

(±0.2) 

Ca hypochlorite 
(ppm . C1 ) 

100 

100.1 

( ±1.1) 

Concentration 
as determined 
at end of test 12.5 24.9 12.3 24.9 99.7 

Standard deviation ( ±0.4) ( +0.6) ( ±0.3 ) ( +0.4) ( +0.8 ) 
---------~=-~~~~~~~--~~~_2~~------~~~---

Average 12.5 25.0 12.4 25.0 99.9 

Note: Average time between beginning and end of germicidal test was 2 hrs. 20 min ., 
with a maximum of 4 Ius, aucl a minimum of 1 hr. and 15 min. 

lard 3 per cent, peanut butter 3 
per cent, flour 3 per cent, dried egg 
yolk 3 per cent, evaporated milk 5 
per cent , distilled water 80 per cent. 

The materials were blended in a 
W a r i n g Blendor, homogenized 
(hand homogenizer ) , and then 
sterilized in an autoclave. The 
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amount added to the test solutions 
was measured in percentage by 
volume. 

Preparation of whole m:illc One 
part of sterile evaporated whole 
milk was diluted with one part of 
sterile distilled water. The amount 
added to the test solutions was 
measured in percentage by volume. 

PRESENTATION OF RESULTS 

Although it was desirable to pre
pare the various bactericidal solu
tions at the exact strength selected, 
e.g. 12.5, 25.0, and 100 ppm:, it was 
impractical to do so. Therefore, the 
values renresent nominal concentra
tions. Table 1 gives the average 
concentration of iodine and chlorine 
at the beginning and end of the 
germicidal tests and also the stand
ard deviation from the mean. The 
germicidal solutions were stored in 
glass-stoppered volumetric flasks 
while the bactericidal tests were 
made. It should be noted that the 

TABLE 2-BACTEHICIDAL EFFECTIVENESS OF IODINE DETERGENT 5ANITIZEHS 

Kind and concentration 
of product tested 

12.5 ppm. Iodine powder 
12.5 ppm. Iodine liquid 
25 ppm. Iodine powder 
25 ppm. Iodine liquid 
100 ppm. Ca hypochlorite 

12.5 ppm. Iodine powder 
12.5 ppm. Iodine liquid 
25 ppm. Iodine powder 
i?-5 ppm. Iodine liquid 
100 ppm. Ca hypochlorite 

12.5 ppm. Iodine powder 
12.5 ppm. Iodine liquid 
25 ppm. Iodine powder 
25 ppm. Iodine liquid 
100 ppm. Ca hypochlorite 

12.5 ppm. Iodine powder 
12.5 ppm. Iodine liquid 
25 ppm. Iodine powder 
25 ppm. Iodine liquid 
100 ppm. Ca hypochlorite 

., 
12.5 ppm. Iodine powder 
12.5 ppm. Iodine liquid 
25 ppm. Iodine powder 
25 ppm. Iodine liquid 
100 ppm. Ca hypochlorite 

Minimum time in seconds for 99.9999% kill 

Dist. 
water 

15 
15 
15 
15 
15 

Hard water 
(500 ppm. ) 

1% Whole 
milk 

Ps. aeruginosa 103,000,000 per mi. 

15 
15 
15 
15 
15 

60 
GO 
15 
15 
15 

1% Dishwash 
soil 

15 
30 
15 
15 
15 

M. pyogenes var. aumus 104,000,000 per mi. 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

> 15 min. 
> 15 min. 
> 15 min . 
> 15 min. 
> 15 min. 

15 
15 
15 
5 

1 ' 

300 
300 

30 
30 
30 

E . col-i 118,000,000 per mi. 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

S. typhosa 99,000,000 per mi. 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

B. cereus 88,000,000 ner mi. 

> 15 min. 
> 15 min. 
> 15 min. 
> 15 min. 
> 15 min. 

> 15 min. 
> 15 min. 
> 15 min. 
> 15 min. 
> 15 min. 

30 
30 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

> 15 min . 
> 15 min. 
> 15 min. 
> 15 min. 
> 15 min. 

1% Wlwle 
milk + hard 

water 
(500 ppm .) 

15 
15 

30 
30 

15 
15 

15 
15 

> 15 min. 
> 15 min . 

1% Dishwash 
soil + hard 

vvater 
(500 ppm.) 

15 
15 

15 
15 

15 
15 

---· 
15 
15 

> 15 min . 
> 15 min. 
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TA BLE 3-HYDHOGEN-ION CoNCENTHATION oF Io DI NE DETERGENT SANIT!ZEH SoLunoNs ." 
(pH at 25° C. ) 

Kind and concentration of Distilled Hard water Whole milk 
product testedb \·Va ter ( 500 ppm. ) 1% 

12.5 ppm. Iodine powder 3.42 3.43 .5.13 
12.5 ppm. Iodine liquid 3.27 3.28 4.33 
25 ppm. Iodine powder 3.23 3.22 3.75 
25 ppm. Iodine liquid 3.00 3.00 3.51 
100 ppm. Ca hypochlorite 8 .95 8.79 8 .18 

"Average for the five organisms in the germicidal tes ts. 
"Concentration means parts per million of av:~ il able iodine and chlorine. 

solutions were relatively stable 
under the conditions of the test. 

Bactericidal effect·iveness against 
non-sp01·etormers. Calcium hypo
chlorite solution ( 100 ppm. avail
able chlorine) was used as a stand
ard for comparison because 50 ppm. 
available chlorine as hypochlorite 
is the minimum concentration per
mitted under the OrcUnance ml.Cl 
Cocle Regulating Eati·ng and Drink
ing Establishments as recommend
ed by the United States Public 
Health Service (7) . In actual prac
tice, hypochlorite solutions are 
usually prepared at a strength of 
100 ppm. available chlorine and 
replenished when reduced to 50 
ppm. available chlorine. In the 
comparison of the iodine detergent
sanitizers with hypochlorite, 99.9999 
per cent kill of the test organisms 
was taken as the end point ( 5 ) . 

The data obtained were too ex
tensive to be presented in their 
entirety. Each product was tested 
once by the modified method of 
Ivi ueller ( 3 ) in a preliminary survey 
and twice by the W eber and Black 
method( 6) . The results are sum
marized in Table 2, and their inter
pretation is based on the U. S. 
Public Health Service recommenda
tion( 6) that effective germicides, 
regardless of type, proposed for 
food utensil sanitizing, when test
ed in recommended "use" concen
b·ation should produce approxi
mately 100 per cent kill in not more 
than about 30 seconds when diluted 
in the water actually employed in 
sanitizing food utensils . It will b e 
noted from Table 2 that the iodine 
powder and liquid were practically 
equal in bactericidal effectiveness. 
Calcium hypochlorite ( 100 ppm . 
available chlorine) prod u c e d 
99.9999 per cent kill in not more 
than 30 seconds for all four non
sporeforming organisms, under all 
conditions of the test. Both iodin e 

detergent-sanitizers at a concentra
tion of 25 ppm. available iodine 
equalled calcium hypochlorite in 
effectiveness as a germicide against 
all four non-spore.(orming organ
isms . This was true ~even in the 
presence of hard water , whole milk, 
and dishwash soil. Both iodine 
detergent-sanitizers at a concentra
tion of 12.5 ppm. available iodine 
equalled calcium hypochlorite in 
effectiveness against E. coli and 
S. typhosa under all conditions of 
the test. However, against Ps. 
aeruginosa and M . pyogenes var. 
aureus, the effectiveness of 12.5 
ppm. of available iodine equalled 
that of calcium hypochlorite only in 
distilled water , and was not equal 
to that of chlorine in the presence 
of whole milk and dishwash soil. 
Of the four non-sporeformin g 
organisms tested against iodine, M. 
pyogen.es var. att:reus h ad the great
est resistance, followed by Ps. 
aeTLtgirwsa. 

Bacte1"iC'idal effect·iveness against 
a spOTeformer. Table 2 indicates 
that calcium hypochlorite and the 
iodine detergent-saniti zers were not 
very effective against B. cere·us two
year spores for the concentrations 
of bactericide and contact times 
employed . 

Hydrogen-ion concentration . The 
pH values obtained on suspension 
of each of the five test organisms 
( double concentration of approxi
mately 200 million organisms per 
milliliter ) were as follows : 

Ps. aeruginosa 7.61 
M. pyogenes var. aureus 7.60 
E. coli 7.54 
S. typhosa. 7.40 
B. cereus 7.70 

Since the pH values of the sus
pensions of the various test organ
isms did not differ greatly, the pH 
values of the various test solutions 

1% Whole 1% Dishwash 
miik + hard soil + h$lrd 

Dishwash water \Vater 
soi.l 1% (500 ppm. ) (500 ppm. ) 

3.78 
3.41 
3.33 3.70 3.52 
3.02 3.32 3.05 
7.52 

prepared can be reported as aver
age values in terms of hydrogen
ion concentration for the five organ
isms tested (table 3 ) . 

Co ' CLUSIONS 

Iodine liquid and iodine powder 
detergent-sanitizer products had 
equally effective bactericidal pro
perties. 

The iodine detergel1t-sanitizers at 
25 ppm. of available iodine com
pared favorably with 100 ppm. of 
available chlorine in killing E. coli, 
S. typhosa, M. pyogenes var. att.reus, 
Ps. a.eruginosa in the presence of 
hard water ( 500 ppm. CaCO::), one 
per cent whole milk, and one per 
cent dishwash soil. 

At 12.5 ppm. of available iodine, 
the iodine detergent-sanitizers com
pared favorably vvith 100 ppm. of 
available chlorine in killing E. coU 
and S. typhosa, in the presence of 
hard water ( 500 ppm. CaC0 3 ) , one 
per cent whole milk, and one per 
cent dishwash soil. 

Available iodine at 12.5 ppm. 
compared favorably with 100 ppm. 
of available chlorine in killing Ps. 
aeruginosa and M. pyogenes var. 
au.reus when tested in distilled 
water and in hard water. However, 
12.5 ppm. of available iodine was 
not equal to 100 ppm. of available 
chlorine in killing Ps. a.eruginosa 
and M . pyoge·nes var. attretts when 
tested in the presence of whole 
milk and dishwash soil. 

According to these findings, the 
iodine detergent-sanitizers can be 
recommended for sanitizing food 
utensils, if field tests substantiate 
results of the laboratory perform
ance tests . 

REFE!\Ei'CES 

l. Johns, C. K. Iodophors as Sanitiz
ing Agents. Canad. ]. of T echnol., 32: 
71 -77. 1954. 
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DISHWASHING MACHINE STANDARDS FROM A MANUFACTURER'S VIEWPOINP 

G. B. Fox 
Th e Hobart Manufacturing Co., TTOIJ, Ohio 

Prior to 1944, there seemed to be 
no common meeting ground for 
representatives of the dishwashing 
machine industry and public health 
officials. VVhen industry was con
sidering a new model or models, 
or the redesign of old units, the 
major problem immediately became 
how wide a national acceptance can 
be obtained. When our problems 
were discussed with various public 
health officials, we seemed to al
ways turn up with about as many 
answers as the number of health 
officials contacted . 

In 1944, The National Sanitation 
Foundation (NSF), a non-prcf it 
group, with headquarters at the 
Sch ool of Public H ealth at the Uni
versity of Michigan, was organized. 
The Foundation charter provides 
for a broad consideration of the 
problems of public health and en
vironmental sanitation and charges 
the trustees with the obligation of 
approaching solutions through re
search and development. 

Here at last, it was felt, was the 
answer to one of our major prob
lems. 

Very soon after NSF was found 
ed, definite research programs were 
started; and one of the very first 
was the testing of commercial 
dishwashing machines. These re
search findings were published in 
bulletin form and were widely chs
tributed. Research Bulletin No. 1 
was published October 1, 1947, and 
contained a complete research 
study on the sliding-door, single
tank, stationary-rack, spray-type, 
dishwashing machines . Research 
Bulletin To. 2 vvas published 
August 1, 1949, and cm1tained a 
study of a single-tank, spray-type, 
automatic rack-conveyor-type dish
washing machines ,' with final 
curtain rinse. 

Research work is slow, concise, 
and factual. Therefore, even thoup:h 
a considerable amount of ground 
was covered in Bulletins o~ 1 and 
No. 2, all phases of dishwasher 
testing has -not b een completed. 

1 

1 Presented at the 41st Ann ual Meeting 
of the I wmnNATIONAL AssocrAn oN oF 

MrLK AND FooD SANITARIANS. I Nc .. At
lantic City, New Jersey. October 21-23, 
1954. 

However, in June of 1948, a dish
washing panel was formed . H ealth 
officials and industry were assembl
ed at the same table for the pur
pose of thoroughly discussing and 
recommending certain procedures. 
These recommendations are con
tained in the Clinic Report publi
cation published in July of 1948. 
This was the first time in the his
tory of the dishwashing machine 
industry where people of national 
repute representing health officials 
and industry sat down at a con
ference table and discussed their 
mutual problems on a national 
basis. Tot only were these prob
lems discussed, but definite recom
mendations were formulated . These 
recommendations are contained in 
the NSF Published Clinic Report 
IV, pages 53 to 70 inclusive. 

This clinic and the research work 
nreviously done by the Foundation 
by no means comuleted th e work. 
It was necessary that the multiple
tank, spray type, autom ::1 tic rack 
type, machines with finnl curtain 
rinse be tested. \ i\Then this work 
was finished, NSF nublished a 
single bulletin , containing in con
c1ensed form a summary of the 
findings and the further research 
being carried on at that time. This 
bulletin is the standard No .. 3 as 
nrenared b y NSF and was nublish
ed in Mav Of 1953. All of the find 
ings wei·e of course based on 
actual research work. It is rec
ngnized t at industry's nart in NSF 
is nnt all t} re is to the moblem 
of clean dishes, but it is pertinent 
to uoint out that industry is vitallv 
intP.r0sted in this tie-in with public 
health . 

DESCRIPTION OF 

SPRAy T YPE MACHINES 

The "Spray-type Machine" is the 
tyne of unit which, at present, is 
nroduced in volume by the maior 
manufacturers of dishwashing ma
chines, and is the only tyne of ma
chine on which research has been 
cond.ucted bv NSF. Since dish
washing machines are produced for 
the very small operation, as well as 
medium and verv large operations, 
it vvould b e well, at this · point to 
break down these various types of 

Mr. G. B. Fox has been closely 
related wi th the dishwashing ma
chine business for the past twenty
five years. As manager of the 
Special Engineering Division, 
Hobart Manufacturing Co., he has 
been engaged in engineering, 
production and related sales work, 
and from 1932-1935 represented 
his company in London, England . 
Mr. Fox is a member of the board 
of Stouder Memorial Hospital and 
is active in the Kiwan is Club of 
Troy, Ohio. 

spray-type machines into four well
defined groups, with a short des
cription of each type : 
GROUP l. 

This group consists of Small, 
Stationary-Rack, Door or Rolling
Hood-Type Machines. There are 
three sub-groups of this type of 
machine as follows : 

Sub-Group (a.)-This is a fron t 
door opening, under-counter or free 
standing unit. It is a small unit 
usuallv installed in front or back 
bars ~f taverns for glass washing, 
front or back bars of soda foun
tains for glass and mixed dishwash
ing, hospital diet kitchens, decen
tralized washing in small hospitals , 
or in small restaurants for mixed 
glass and dish washing, where the 
restaurant has a customer count of 
up to approximately 50 persons per 
m-eal. To permit ease of operation 
a unit of this type often is installed 
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at each station in a front or back 
bar of taverns or soda fountains . 

Sub-Group (b)-These are re
volving-hood, telescopic-hood, or 
sliding or rolling-door models. They 
are small machines which usually 
employ 16" x 16" or 18" x 18" racks. 
These units normally are installed 
in the same type of establishment 
as the unit described under Sub
Gmup (a) , except that larger 
models increase the capacities to 
the point where they will h andle 
quantities of dishes for customer 
counts up to 125 persons per meal. 

Sub-G1'0up ( c) - These are the 
most commonly used of all dish
washing machines and they prob
ably include one-third of the units 
produced today. This type is the 
vertical, sliding-door unit con
structed for either straight-through 
or corner installation. 'It normally 
utilized a 20" x 20" rack. Since 
this is the most popular dishwash
ing machine used, it naturally was 
selected by NSF as the first type of 
unit on which basic research was to 
be conducted. This work was com
nleted , and Research Bulletin No . 
I was Published bv NSF in October 
of 1947. This machine normallv is 
installed for centralized mixed dish 
or glass washing in dish pantries, 
where the establishment h as a 
customer count of un to 250 per
sons per meal. 
GROUP No. 2 

The second groun of machines 
are termed the Single-Tank Auto
matic -Rack- Conveyor, Curtain
Rinse-type. This is produt:ed in 
both small and medium-sized units, 
with recirculated Ptmmed wash 
solution and final curtain rinse. 
Since this type of machine is second 
in ponular demand. it WllS onlv 
11atural that it was selected bv NSF 
for the second research nroiect on 
dishwashing machine testi112: . This 
research work was completed hy 
NSF and Bulletin No. 2 was Pub
lished in August of 1949. 

These units normally are install
ed in dish Pantries for centrali<.ed , 
mi;xed dish washing in meditnn
sized establishments. The smaller 
unit has a mixed dish ranacitv of 
aPProximately 300 to 400 persons 
Per meaL and the medium-sized 
unit of from 400 to 600 nersons 
Per meal . 1viany times the~e nnits 
are used in very large P-stahlish
ments for the washina. of glasses 
and silverware only, wh ere a large-
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er unit is utilized for the washing 
of the mixed dishes . 

GRoup No. 3 

This third group of spray-type 
dishwashing machines is classed as 
the Multiple- Tank, Automatic
Rack-Conveyor Type, vVith Final 
Curtain Rinse. These machines are 
constructed with two or more units 
built in the same housing and are, 
therefore, high-capacity machines. 
They are constructed with a recir
culated, pumped wash, a recirculat
ed, pumped rinse, and a fin al hot 
water curtain rinse. 

These multiple-ta.:ok units normal
ly are installed in eli~ pantries for 
centralized washing in large res
taurants , hotels , institutions, and 
industrial feeding operations. They 
usually are produced in three sizes, 
the smallest having a mixed dish 
capacity of 500 to 700 pers rms per 
meal, the next size suitable for ap
proximately 700 to 900 persons per 
meal, and the largest size for ap
proximately 1,000 to 2,000 persons 
per meal, dependent upon the in
stallation and type of servi e'e. For 
this type of installation, glasses 
usually are washed in a separate 
machine. 

GRouP No.4 

This group is defined as the 
Multiple-Tank, Flat or Inclined
Dish, Conveyor-Type unit. These, 
of course, are large units and con
sist of two sub-groups: 

Sub-G1'0up (a)-This commonly 
is known as the flat bakelite or 
nylon belt machine, where the 
china lays flat on the conveyor. 
These machines usually consist of 
one or more recirculated, 1Jumped 
wash sections , <1 recirculated, pump
ed rinse section, and a final curtain 
rinse. 

These flat-type belt units normal
ly are installed in the same type of 
establishment as those in Group No. 
3. The mixed dish capacity at nor
mal speeds is only approximately 
600 to 900 persons per meal. As 
with the machines in Group No. 3. 
glasses and silverware are washed 
in a senarate unit. 

Sub-G1'0up (b)-This sub-grou'1 
is a relatively new addition to the 
dishwashing machine field . This is 
the inclined-dish, spray-type, con-

veyor unit, which might commonly 
be termed "Continuous Racking." 
It is a multiple-tank unit, through 
which passes a conveyor con truct
ed with inclined wire loops or' nylon 
pegs. The china is inclined at an 
angle on the conveyor at ap
proximately the same angle as 
normally racked dishes. These units 
usually c;onsists of a recirculated, 
pumped-\,ater-scrapning section, a 
recirculated , pumped wash section, 
a recirculated, numped-rinse sec
tion , and a final hot water curtain 
rinse. 

These large, continuous-racking 
type machines are of hirsh capacity 
and are normallv installed in large 
restaurants, hotels, institutions, and 
industrial feeding onerations . They 
normally are built in sizes suitable 
for handling the mixed dishes for 
service of from 700 to 3,000 persons 
per meal. As is true in these large
type machines, gla·sses normally 
are washed as a separate operation . 

In this grouping of spray-type 
units , there is an absence of any 
mention of the "Push-Through. 
Single-Tank, Curtain-Tyn P- U n'it." 
Research work was carried out by 
NSF on this tyne of unit quite 
sometime ago. Si11ce acceDtable 
results could not b e obtainer'L it 
was decided at the NSF Clinic 
held in Ann Arbor in Tune of 1948 
that this unit shoukl i1o longer be 
produced. All major manufact
urers, therefore, droDned this ma
chine from their manufacturing 
schedules. 

REQUIREMENTS FOR Goon 

DrsH"w ASHING OPERATION 

The dishwashing layout must b e 
well planned to handle the an
ticipated volume in an orderly 
manner . !viany times the physical 
layout is directly affected by the 
space allocated. Every installa
tion should be planned to pronerly 
care for the following b asic 
operations: 

I. So-iled D·ish T ables- A suffi
cient soiled dish loading snace 
should be allowed. A quick drain, 
full soiled dish table ' 'vidth, with 
removable strainer. should be fab
ricated immediately adjacent the 
dishwashing machine. This drain 
prevents the entrance of liquid soil 
into the dishwashing unit. 

2. Scmpping-For the removal of 
unconsumed food , several methods 
of scrapping are employed: 

a. Rubber scrapping block, with 
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waste can below for c!isposal oi: 
unconsumed :tood waste. 

b. VVarer :::icrapp.ing. '.tnis -cype o.i 
scrappmg breaks cLown mto vanous 
metHOdS: 

( 1) .1:' lush off by means of warm 
water streams, unlizing a special 
s11ower nead and mswaten, sett
clOsmg squeeze valve. .l:' or t11rs 
metnon, tne cnina Is p1acee1 in tne 
aisl1 rack and the rack wcateel 
over a large suainer-eqwppeu smK. 

( ~) .l:'lusn ott by means o:i: warm 
water sueams, uulrzmg a special 
snower neael ana insumteu, selr
cwsmg squeeze valve in cowbma
tion wnn a food waste disposer. 
.t1 or this method, the cl1ina is p1acect 
m dish racks and the rack wcateel 
over a large recess in tile soileCL 
ais11 table, under which is located 
an elecuically-driven, ±ooel-waste 
clisposer. 

( 0) "Salvajor" Method. This is 
a trade-name of a device which 
combines water scrapping and soil 
collection. The disnes are held 
tmder a stream of water of suffi
cient force to flush off gross soil, 
with a minimw11 of splasning. The 
water is recirculated, with fresh 
water added constantly for dilution 
purposes. The large particles of 
tood soil are trapped by screens, 
through which tl1e retmn water 
passes. The "Salvajor" is an inde
pendent unit, which is placed in 
the soiled dish table ahead of the 
dishwashing machine. 

( 4) Mechanical Scrapping. This 
method is by means of a spray
type washing unit with a power
driven, recirculating pump. The 
water is recirculated in the same 
manner as the wash comparbnent 
of a spray-type dishwashing ma
chine. This unit usually utilizes 
for its replenishing detergent water 
supply, the spill-over water from 
the wash tank of the accompanying 
dishwashing machine. The pre
wash device is usually a separate 
unit and is used in conjunction with 
the standard, automatic dishwash
·ing machine. The racks are usually 
automatically conveyed through the 
water scrapping unit, thence 
through the dishwashing machine. 
This method is generally accepted 
today as the most modern and ef
ficient method in better installa

tions. 
3. The Dishwashing Machine -

It is imperative that the establish
ment be carefully studied and the 
dishwashing machine adequately 
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sized for the operation. Since the 
various types of dishwashing ma
cnines have been previously dis
cussed, no further comment IS nec
essary at this point; however, the 
necessity of ample hot water facili
ties should be considered. 

T11e machine itself is provided 

witi1 actequate heatmg means tor 
tile wash tank, or, in the case of 
multiple-tank machmes, ±or aU 
tanks employed. The fresh, hot 
water supply :tor the ±inal rinse ±or 
t11e vanous types of dishwashing 
machines is always a problem ana, 
wo many times, is not given enough 
serious consideration. ::>ince this hot 
water supply must come fom the 
regular buucting supply, and since 
tlus supply is normally maintained 
at a temperatme lower than lethal 
temperatures, a booster heater or 
booster recovery system is usually 
required. booster heaters or booster 
recovery systems now are available 
for gas, steam, or electric heat. It 
is important in any installation 
planning that the heating and 
plumbing engineers carefully size 
these booster heaters or booster re
covery systems for the particular 
size of machine being installed. All 
major dishwashing machine manu
factmers provide data concerning 
rinse water consumption by their 
respective models. 

4. Clea·n Dish Tables - Clean 
dish tables of sufficient size should 
be provided, allowing ample space 
for air drying of the china prior to 
unloading. When dishes are wash
eel and rinsed at lethal temper
atures, air drying in well-ventilated 
dish pantries can be accomplished 
in 30 to._ 45 seconds. With this 
time as a known factor, the clean 
dish table can be sized accordingly 
to suit the particular machine. 

5. M·iscellaneous Factors - There 
are several other general factors 
which make for a good installation. 

To prevent breakage and abuse, 
and to permit more rapid handling, 
rack retmns of the sliding or roller 
type should be employed wherever 
practicable. Proper storage for the 
racks should also be provided clm
ing the clown-time of the dishwash
ing operation. All dish pantries 
should be well ventilated, ceilings 
sound-proofed, if possible, and well 
lighted. To reduce the noise level 
of the dish tables, there !s _avail
able an inexpensive paint-on type 
sound deadener available. 
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It is recommended by all dish 
machine manufactmers that a well 
designed detergent dispenser be 
installed on the recirculated, pump
eel-wash unit. There are several 
dispensers available from the de
tergent manufactmers which will 
closely control the detergent feed. 

Since all dishwashing machines 
are marketed through kitchen e
quipment houses, the fabrication of 
soil and clean dish tables and other 
appwtenances, as well as installa
tion, is, therefore, a part of the 
kitchen equipment house's func
tion. All well-established, kitchen 
equipment houses employ capable 
kitchen engineers who specialize in 
plmming good dish pantry layouts 
and operations. Specialty men work 
extremely close with these kitchen 

engineers. 
As in all other food service units, 

it is realized that in1provements 
must constantly be made in food 
machine products. No industry 
can stand still-one either goes for
ward or soon falls by the wayside. 
In recent years, too much stress has 
been placed on streamlining in 
some types of products. It certain
ly is not necessary to make a food 
machine appear as though it is 
going 60 miles per hour in a given 
direction. Rather than stress stream
lining in our food machine design, 
the motto "MAKE IT EASY TO 
CLEAN AND EASY TO KEEP 
CLEAN" should be uppermost in 
the minds of om design engineers. 
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CLEANING STAINLESS STEEL SANITARY LINES IN-PLACE1 

CEciL G. FoRTNEY JR., MERLE P. BAKER AND EMERsoN Vv. Bmn 

Iowa Agricultum.l Experime·nt Station, Ames, Iowa 

( Received for publication December 20, 1954 ) 

Cleaning -i n-place (C.I .P. l procedures have that should be used for cleaning by 
been compared with dismantling and brush - recirculation. Holland et al. ( 5 ) 

ing te~hniques . Various times, temperatures, suggest a minimum velocity of 5 
veloc1t1es and cleanser compositions were 
studied to determine the combination which ft ./sec. through the largest pipe 

was between that which would yield a satis- diameter yet state that velocities 
fac.tory and that which would yield an un- f 
satisfactory condition. Bacteriological and rom 2 to 8.5 ft ./sec. give satis-
physical examination of C.I.P . lines cleaned factory cleaning. Parker et a.l. ( 10 ) 
at l50 ° F. or above for 20 min . indicate that found velocities of 3.4 and 4.3 ft. / 
C.I.P. procedures are as effective as or 
better than dismantling and brush clea~ing . sec. to give satisfactory. results . The 

Until recently the method of 
cleaning stainless steel and other 
lines used in dairy plants was to 
dismantle and brush-clean them. 
H ealth dep~rtn?ents and other reg
ulatory bodies m the United States 
believed that brush cleaning was 
the only satisfactory method. How
ever, vVorld vVar II brought about 
a shortage of stainless steel lines 
and glass lines were substih1ted: 
Since the glass line did not lend it
self to dismantling without the 
probability of considerable break
age, a procedure was instituted 
whereby cleaning solution was re
c~·culated through the line. Adop
twn of recirculation cleaning did 
not occur commercially until h·ials 
which indicated its adequacy were 
completed and then it was permit
ted only on a tentative b asis by 
some regulatory agencies. As a 
result, the possibility of a new and 
~etter method for cleaning sanitary 
hnes became apparent, and many 
studies were initiated in e>-.rperiment 
stations and indush·ial plants. One 
such study was undertaken at Iowa 
State College. The purpose of the 
study reported herein was to deter
mine the effects of velocity, time, 
temperah1re and types of cleaners 
on in-place cleaning. D ata on hand 
cleaning also were obtained for the 
same lines, since it was reasoned 
that results obtained b y recircula
tion cleaning should be evaluated 
in the light of tl1ose by hand clean
ing. 

Several workers have published 
papers concerning velocit'ies time 
temperatures and types of cleaner~ 

1Journal Paper To. J-2589 of the Iowa 
Agricultural Experiment Station Ames 
Iowa. Project No. 1206. ' · ' 

time of the recirculation period 

varies depending u~n the type of 
lines being cleaned. S\'Jme workers 
recommend from 10-15 in. ( 1, 2, 
3, 5, 8, 10). Temperatures used 
for recirculation cleaning also de
pend upon the type of line being 
cleaned. Low temperatures ( 120-
1500 F .) ( 5, 10 ) are used on most 
cold milk lines while higher tem
peratures ( 150-170° F. ) ( 5, 10 ) 
are used for hot milk lines and 
H!ST (High-Temperature, Short
Trme) pasteurizers. Cleaners em
ployed for cleaning by recircula
t~on vary widely in their composi
twn but most of them used contain 
an alkali source, a polyphosphate 
and a wetting agent. Recently the 
use of chelated caustics has come 
into the picture; these seem to do 
a satisfactory job of cleaning. 

ExPERIMENTAL 

Hand cleaned lines 
Facilities in the Iowa State Col

lege market milk laboratory were 
used to make this study. H and 
cleaning procedures consisted of 
dismantling, brush washing in a 
pipeline wash tank, sanitization 
and reassembling with new fiber 
gaskets. The reassembled lines 
were then examined for bacterio
logical and physical cleanliness. 
Bacteriological examination con
sisted of opening the union asepti
cally, removing the gasket with 
sterile forceps and swabbing the 
bevels and internal surfaces of the 
union. 

After the gasket was removed it 
was placed in 20 ml. of a sterile 0.02 
per cent ( w /v) "azolectin" solution 
in a 4-oz. screw cap jar and shaken 
vigorously 50 tli:nes. Azolectin 
solution was used to neutraliz€ the 
quaternary ammonium compound 
used in sanitization (7). Samples 

Mr. Fortney is an instructor a t 
1owa State College. He was born 
in Amarillo, Texas and graduated 
lrom Shattuck Military Institute at 
Faribault, l\1linn . After serving in 
the Army he attended Iowa State 
College and received a B. S. in 
Chemical Engineering and an M. 
S. in Food Technology. At th e 
P.resent time he is teaching Dairy 
Engmeenng and working toward 
his Ph. D. in Food Technolocry-
Dairy Chemistry. o 

that were not plated within 0.5 hr. 
were placed in ice water and were 
so held until plated. One ml. 
aliquots were plated in duplicate 
on T .G.E. ( tryptone, glucose, beef 
extract ) agar for standard Dlate 
counts; 1-ml. portions were plated 
?n V.l_{.B. (violet red bile) agar 
~or coliform counts. All plates were 
mcubated at 35.5° C. The former 
plates were counted after 48 h.rs . 
while the latter were counted after 
18 hrs . 

To determine whether or not 
some orgat;~isms had penetrated the 
surface of the paper and fiber 
gaskets, a number of gaskets were 
plate~ subsequent to the washing 
techmque. They were cut into 
small sections with sterile scissors 
and transferred aseptically, with 
the remaining 17 ml. of the azolec
tin suspension, to a sterile blendor 
cup. Ninety-nine ml. of sterile 
buffered distilled water were added 
~nd the gasket was blended (War
mg blendor) for three minutes. A 
12-ml. portion of the gasket sus
pension was divided among 3 petri 
dishes for standard plate counts 
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and a like amount for the coliform 
counts. These plates were incubat
ed counted and the results record
ecl' as the number of colonies per 
gasket. 

The bevels of the lines were ex
amined by the swab technique. The 
swab employed was a wooden ap
plicator stick ( 2.75 in. long) with 
non-absorbent cotton twisted on it 
to a length of 0.75 in. Before use, 
the swabs were sterilized in 4 oz. 
screw cap jars at 250° F. in an 
autoclave-for 20 min. During use, 
the swab was removed from the 
jar and wetted by placing in a 
sterile 13 x 80 mm. s:::rew cap vial 
containing 5 ml. of stc;·ile azolectin 
suspension. Excess azolectin sus
pension was removed by pressing 
the swab against the side of the 
vial. Both the male and female 
bevels were swabbed by running 
the swab over the smface 10 times, 
reversing the directio n after 5 
revolutions. After swabbing, the 
swab was returned to the vial of 
azolectin suspension by breaking 
the applicator stick at a noint b elow 
that touched b y the firigers. The 
vial was shaken vigorously 50 times 
and aliquot portions were plated. 
If samples were not plated within 
0.5 hr . they were imrnersed in ice 
water until plated. One-ml. aliquots 
were plated in duplicate on T.G.E. 
a!Wr and 1-ml. portions plated on 
V.R.B. agar for ·total and. coliform 
counts, respectively. Plates were 
incubated, counted and counts 
recorded as' the number of colonies 
per 8 sq. in. 

The internal surfaces of the pipes 
were sampled by the swab tech
nique after the gaskets were remov
ed and the bevels swabbed . Au
proximately 8 sq. in. of surface was 
swabbed by running the svvab over 
the inner surface 10 times, reversing 
the direction after 5 revolutions. 
The same plating, incubation and 
counting techniques were used as 
for the bevels. Results were re
corded as the number of colonies 
per 8 sq. in. 

Cleaned ·in-place li-nes 

The circuit employed for clean
ing by recirculation consisted of 
85 ft. of 1.5 in. diameter and 20 ft. 
of .j2 in . diameter, 18-8. b eveled 
stainless steel line. All horizontal 
lines were sloped at 0.5 in. per 10 
ft . Included in this system were 
raw, hot pasteurized. 136° F . and 
cold pasteurized milk lines . These 

lines were arranged so that with 
short connections they formed a 
complete system among themselves 
when the HTST pasteurizer was 
included. Short sections of 320-
grit, 500-grit and electropolish lines 
were installed in the raw milk sec
tion while a 10-ft . section of 1.5 in. 
diameter pyrex glass line was in
stalled in the cold pasteurized milk 
line. 

To control the temperature of 
the recirculating fluid , an auto
matic solenoid steam valve3 was 
employed. When the HTST pas
teurizer was in the system a veloc
ity of 2 ft ./sec. was attained but 
when it was excluded a velocity of 
7 ft ./sec. was attained. 

The cleaning problem in this 
plant was similar to that in most 
dairy plants of medium size, the 
only exception to this being the 
processing of fresh concentrated 
(3: 1 ) milk. 

The method of recirculation used 
was: 

1. All lines not in the continuous 
system were disconnected and the 
continuous system and circulating 
unit connected . 

2. The lines were flushed with 
water at 110-120° F. until the ef
fluent was clear. 

:3. All valves were dismantled and 
brush-cleaned with detergent, rins
ed , and replaced . 

4. Acid solution was recirculated 
clt 150° F. for 20 min. 

5. The acid solution was rinsed 
from the system with water ( 90-
1200 F.). 

6. Alkali solution was recirculated 
at 150° F. \for 20 min. 

7. Alkali \ as rinsed from the 
system with water (90-120° F.) . 

8. The lines were opened at 
drainage points, allowed to drain 
and dry. At 3, 7 and 10-clay inter
vals, unions were opened, the lines 
were examined for physical cleanli
ness and swab tests w ere made. 

9. Hot water sanitization ( 180° F. 
for 10 min.) was employed im
mediately after the alkali was rinsed 
from the lines until results obtained 
by swab tests, b efore and after 
sanitization, indicated that this 
treatment was not necessary. 

10. Before use the next day a 

3General Control l'vfagnetic valve. 
K-15-C. 3/ 8 in . pipe size. 7 / 16 in. port 
size. 115 v, 60 cycle. No. 225 solenoid 
for 150 psi, steam with class H coil. 

hypochlorite solution of 200 ppm. 
( inlet concentration) was passed 
through the system to sanitize the 
lines . 

The time-temperature combina
tion ( 150° F. for 20 min. ) selected 
for the majority of the work vvas 
based upon preliminary data. The 
combination desired was one which 
was just about between that which 
would yield a satisfactory and that 
which would yield an unsatisfactory 
set of lines. During this preliminary 
phase of the work Dilac ( H .;P04 
plus corrosion inhibitor ; was em
ployed at the rate of 0.015 per cent 
( w / v) and cleaner A was used at 
the rate of 0.04 per cent active al
kalinity (as Ta20 ) . The series of 
nms for the preliminary work con
sisted of two week recirculation 
periods at 130° F . for lO and for 
20 min ., 140° F. for 10 min., 150° F . 
for 20 min . and 170° F . for 20 min .; 
all at 2 ft ./sec. 

After establishing the time-tem
perature combination ( 150° F. for 
20 min .) each of three cleaners (A, 
B, and D ) were used for a two 
week period at 2 ft ./sec. in a 
system including the HTST pas
teurizer and all the milk lines. 
Comparative runs were made at 
7 ft ./sec. with only the raw milk 
and cold pasteurized milk lines. 
Upon completion of lhe above 
series, one run of 4 days was made 
with cleaner A, during which swab 
tests were made 12 h ours after 
cleaning rather than immediately 
after cleaning. In all other nms 
swab tests were made at 3, 7 and 
10 clay intervals immediately after 
cleaning. 

Additional 4-day runs were made 
a t 120° and 140° F. fGr 20 min. 
with cleaner A at 2 ft./sec. to 
determine whether or not these 
temperatures gave results equiva
lent to those obtained at 150° F. 
for 20 min. at 2 ft ./sec. 

Cleaner concentrations u s e d 
after comnletion of the preliminary 
runs were 0.015 per cent ( w / v ) 
D-ila.c and 0.08 ner cent active alkal
inity for all alkali cleaners . 

The cleaners used in th is study 
had the following compositions: 

Cleaner A 
Trisodium phosphate 

( a=<P04 • 12 H ?.O ) ... .. ....... .... 60% 
Sodium tripolyphosphate 

( Tae;P,~010 ) .......... __ __ ,_ .... 38% 
Santomerse 1 o. 1 .... . _______ ................... 1% 

Sterox .......................... ....... .... ............... 1% 
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Cleaner B 
Soda Ash ( Na;!COR ) ___ ___________ _________ _ ll.9% 
Sodium metasilicate ( fa2 SiOR) ________ ll.4% 
Soclium tripolyphosphate 

( NafiP Ro, 0 ) ----·----------·········------66.4% 
Nonionic wetting agent -------· ·- ·- -- ----- -1.3% 
Nacconol -----------·······-· ····--- ·· --- __ l.O% 

Cleaner C 
Soda Ash ( Na~COR) ----- ---···---------------56% 
Sodium metasilicate ( Na2Si0~ ) ........ 34% 
Sodimn tetra phosphate ( NanP 4 0, R) .... 9% 
Nacconol --- ·······-····· -· --····------ --- -1.0% 

Cleaner D 
Chelated caustic .... Composition not known 

The examination procedures, 
plating methods, etc. were the same 
as those used for hand cleaning 
except that sterile buffered distilled 
water was used in place of the 
azolectin solution because no quat
ernary compounds were employed. 
In later work rubber gaskets were 
substituted for paper or fiber gas
kets in the cleaned-in-place ( C.I.P. ) 
system; these were plated by the 
washing technique only. 

Since the quality of the final 
product is the criterion for good 
cleaning procedmes, the first bottle 
of each lJroduct from the filler was 
plated for total p late and coliform 
counts. This was done for both the 
hand cleaned and C.I.P. lines. How
ever, when trouble was experienced 
with high coliform counts in the 
first bottle of product , sterile samp
ling cocks were installed in the cold 
pasteurized line. These cocks 
were placed approximately 20 ft. 
apart so that samples of the first 
product tl1rough the line could be 
taken, and plated for total plate 
and coliform counts. 

R ESULTS 

Pmduct quality 
The following table is a resume 

of the results obtained by plating 
the first bottle of the products 
through h and cleaned ( H .C.) lines. 

At first glance these data would 
indicate that the product quality 
of the milk tlu·ough H.C. lines was 
b etter than milk that passed 
through C.I.P. lines . This is not 
the case, however, for line samples 
taken through the sterile sampling 
cocks show that the high coliform 
counts of milk passed through 
C.I.P. lines came from somces 
beyond the recirculation system. 

' iVith this in mind, the data 
indicate that the product quality of 
milk put through C.I.P. lines is 

equal to that of milk put through 
hand cleaned lines. 
C.I.P .-vs-H.C. 

In Table 2 the results obtained 
by recirculation and hand cleaning 
are summarized. These results 
generally indicate that if the re
circulation solution was above 150° 
F. for 20 min. the internal surfaces, 
b evels and gaskets of all lines were 
cleaned b etter by recirculation 
with cleaner A than they were by 
hand-cleaning procedures. At 140° 
F . for IO min. the raw and cold 
pasteurized milk lines were clean
ed satisfactorily by recirculation. 
However, when the recirculation 
solution was below 140° F. for 10 
min. hand cleaning was more near
ly satisfactory than'-,recirculation 
cleaning. These are ex~ptions to 
the above statements. At higher 
temperatures (150°-170° F. ) of re
circulation, unsatisfactory condi
tions were encountered much less 
frequently with recirculation than 
with hand cleaning. At lower tem
peratures of recirculation ( 130-140° 
F. ) there was no consistent ad
vantage of recirculation as measur
ed by bacteriological and physical 
examination. At these temperatures 
results seemed by recirculation 
were erratic. A comparison of H.C. 
and C.I.P. on internal surfaces, 
bevels and gaskets indicates that 
there was a smaller difference be
tween the condition of internal 
surfaces than there was b etv;een 
b evels and gaskets. The data ob
tained by swabbing the b evels of 

hmicl cleaned lines indicate that 
they were frequently missed when 
brush cleaned. The gaskets taken 
fron:;t hand cleaned lines frequently 
showed contamination that ntost 
probably came from highly con
taminated bevels. H .C. lines at 
times showed evidence of high 
coliform contamination, vvhereas no 
coliform contamination was found 
with C.I.P. lines. The bevels and 
gaskets from C.I.P. lines were con
sistently satisfactory bacteriologic
ally, although at times they were 
physically unsatisfactory. 

The above comparisons were 
made from data obtained in runs 
with cleaner A. D ata obtained from 
runs IV, V, VII and VIII, with 
either cleaner B or D , comparing 
H.C. and C.I.P. lead to the same 
conclusions. 

Gaskets in H.C. lines were sub
jected to possible contamination 
from the handlers and, uncleaned 
bevels while gaskets from C.I.P. 
lines were subjected to tempera
tures which for the most part were 
in excess of pasteurization exposure, 
which may account for their b etter 
condition. 
Effect of recirculation t-ime o·n 
cleaning effi ciency 

The time of recirculation at 130° 
F. (Table 2-XII, XIII ) with clean
er A did not significantly affect the 
bacteriological results obtained on 
the internal surfaces and b evels of 
the raw or cold pasteurized milk 
lines. The 136° F and hot pastem
ized milk lines were not cleaned 

T ABLE 1- DISTRIBUTIOi OF STAJ\.T])ARD PLATE AND COLIFORM COUNTS OF THE FIRST 
BOTTLE OF EACH PRODUCT RUN THROUGH H .C. AND C.l.P . LINES 

Distribution Per cent of total no. of samples 
T ype of Cleaning ranges Homage- cream line Skim 

count method (counts/ mi. ) nized milk milk milk 

< 10,000 100.0 100.0 100.0 
C.I.P.n < 1,000 92.6 50.0 71.4 

Standard < 300 35.2 11.1 15.4 
plate Total samples 54 34 26 

< 10,000 98.9 93 .5 100.0 
H.C.b < 1,000 98.0 43.5 73.8 

<300 78.5 6.53 57.9 
Total samples 98 46 14 

> 10 14.8 14.7 7 .7 
C.I .P.n 1-10 27.8 30.6 34.6 

< 1 59.3 56.0 57.7 
Coliform Total samples 54 34 26 

> 10 1.02 6.52 5.27 
H.C.b 1-10 10.2 30.4 52.7 

< 1 89 .8 69.6 47.3 
Total samples 98 46 19 

•Cleaned-in-place lines . 
"Hand cleaned lines. 

I 

4 
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TABLE 2-PERCENTACE OF CouNTS VIIncH Lm IN THE DISTRIBUTION RANCE 1 TO 100 CoLONIES, 
CALCULATED AS OF 8 SQ. IN. OF SURFACE 

Run 0. ········ · ······· ···· ········ · ··· I II III IV v VI VII VIII 
Temperature and Time ........ 170-20 150-20 150-20 150-20 150-20 150-20 150-20 150-20 
Velocity, ft./sec. -- --- ·--·--····- 2 2 2 2 2 7 7 7 
Cleaner .................................. A A A B D A B D 
% Act. Alk. as Na?O 0.04 0.04 0.08 0.08 0.08 0.08 0.08 0.08 

Raw ·milk U:n es 

P" o=t } Smi"~ 100 55.7 88.9 88.9 88.9 88.9 77.8 100 
and (9) (9) (9) (9) (9) (9) (9) (9) 
total Bevels . 89 44.5 75.0 88.9 66.7 100 88.9 88.9 
no. (9) (9) (8) (9) (9) (9) (9) (9) 
of Gaskets 37.5 22.2 50.0 33.3 11.1 33.3 37.5 44.5 

~ 
counts (8) (9) (8) (9) (9) (9) (8) (9) 

t· 136• F. milk l·ines 

t 
Per cent } '"""" .......... 100 66 .7 85.8 100 a 

and (8) (9) (7) (8) 
total Bevels .............. 87.5 100 85.8 100 
no. (8) (9) (7) (8) 
of Gaskets ............ 0.0 33.3 28.6 a 12.5 a a 

counts (8) (9) (8) (8) 

Hot pastew·ized milk Un es 

p, =t } Sillf"" 100 100 55.6 a 66.7 a a 

and (9) (9) (9) (9) 
total Bevels .. ............ 89 55.6 66.7 a 88.9 
no . (9) (9) (9) (9) 
of Gaskets ............ 33.3 66 .7 33.3 0.0 " a 

counts (9) (9) (9) (9) 

Cold pasteu·rized milk l-ines 

P<> o=t } Surfaces 87.5 100 100 100 100 62.5 87.5 77.8 
and (8) (7) (9) (9) (9) (8) (8) (9) 
total Bevels .... 87.5 85.8 87.5 77.8 100 75.0 62.5 88.9 
no. (8) (7) (9) (9) (9) (H) (8) (9) 
of Gaskets 57.2 57.2 28.5 62.5 44.5 12.5 25.0 11.1 

counts (7) (7) (7) (8) (9) (8) (8) (9) 

Run 1 o . ..... -------··················· IX X XI XII XIII XIV XV XVI 
Temperatme and Time ........ 150-20" 140-10 140-20r 130-20 130-10 130-10 120-20 Hanel 
Velocity, ft./sec. ------- ----·-··- 2 2 2 2 2 7 2 cleaned 
Cleaner .............................. .... A A A A A A A lines 
% Act. Alk. as Na20 ............ 0.08 0.04 0.08 0.04 0.04 0.04 0.08 

Raw milk li.nes 

Pe< ~nt } '"''"" .......... 88.9 100 100 77.8 66 .7 89.0 100 93.1 
and (9) (9) (9) (9) (9) (9) (9) (44) 
total Bevels ... .. .... 77.8 88.9 100 44.5 55.6 66.7 66 .7 36.4 
no. ' (9) (9) (9) (9) (9) (9) (9) (33) 
of Gaskets 75 12.5 22.2 33.3 42.8 33.4 0.0 0.0 

counts (8) (8) (9) (9) (7) (9) (8) (ll) 

136• F. milk lines 

P« oem} Surfaces 77.8 a a 66 .7 a a 80.5 
and (9) .. (9) (41) ' 
total Bevels 77.8 ..._ a 66.7 a a a 83.0 
no. (9) (9) (41) 
of Gaskets 12.5 a 25.0 a 

counts (8) (8) 

Hot pasteurized milk l·i:nes 

p':n'J"' } S~''"'" 33.3 22.5 a 82.5 
(9) (9) (40) 

total Bevels .............. 77.8 44.5 a 67 .5 
no. (9) (9) (40) 
of Gaskets 0.0 12.5 a 70 

1 counts (8) (8) (10) 

Cold pastewrized m.ilk lines 

f 
~ 

p':n'J"' } 
Surfaces 100 88.9 66 .7 67.5 88.9 100 88.9 93.0 

! · · -··- ----
(9) (9) (9) (8) (9) (8) (9) (43) 

total Bevels .............. 100 88.9 100 67.5 100 100 100 76.7 
no. (9) (9) (9) (8) (9) (8) (9) (43) 

l of Gaskets ............ 100 44.5 55.6 14.3 37.5 71.5 0.0 25 
counts (8) (9) (9) (7) (8) (7) (9) (8) 

I nSamples not taken because lines not physically clean. 
"Data taken 12 hrs. after cleaning. 
cFour day runs. 
( ) Total samples. 



lf54 CLEANlNG STAI ' LESS STEEL LINES I ' -PLACE 

physically with either a 10 or 20-
min. recirculation. The same phy
sical results ·were obtained at 140° 
F. for 10 min. (Table 2-X) on the 
136° F. and hot pasteurized milk 
lines as were obtained at 130° F. for 
20 min. (Table 2-III) the hot milk 
lines as were obtained at 130° F . for 
10 to 20 min . On the other hand, 
at 150° F. for 20 min. (Table 
2-III) the hot milk lines and the 
pasteurizer were cleaned . These 
data indicate that temperature is an 
important or more important than 
time for proper cleaning. 

Effect of recirculation tem~xrature 

o·n cleaning effic·iency 

Data in Table 2-1, XII , XIII and 
XVI indicate that more nearly 
satisfactory results were obtained 
at the higher temperatures ( 170° 
F. for 20 min.) than at the lower 
temperatures ( 130° F. at 10 or 20 
min. ) . Two possible reasons for this 
are, effect of high temperatures on 
microorganisms and effect of high 
temperatures on chemical activity 
during the cleaning process. The 
difference in the results obtained 
on the internal surfaces at the dif
ferent temperatures were not as 
definite as the difference in results 
obtained on the bevels and gaskets . 
This suggests that one advantage 
of the higher temperature is the 
h eat penetration. 

Effect of velocities on raw and 
cold pastett1"izecl m:ilk lines 

The data in Table 2-III through 
VIII obtained on the internal sur
faces of the raw milk lines indicate 
that there was slight but not con
sisten t difference in cleaning effici
ency when solutions were recir
culated at 2 or 7 ft ./ sec., respective
ly, with either cleaner A, B or D 
at 150° F. for 20 min. The data on 
the internal surfaces indicate no 
significant difference in cleaning 
efficiency. 

There was no difference in bac
teriological conditions of either 
bevels or gaskets for raw milk lines 
cleaned at 2 or 7 ft ./sec. Bacteriolo
gical conditions were slightly more 
satisfactory at 2 ft. / sec. than at 7 
ft ./sec. with the b evels and gaskets 
of the cold pasteurized milk lines. 
Velocity of recirculation should not 
affect the bacteriological condition 
of the b evels and gaskets, since 
they are not in the flow stream. 
This may explain the similarity of 
results on bevels and gaskets clean
ed at 2 and 7 ft ./sec. 

These data also indicate that 

internal surfaces are mol'e easily 

cleaned than bevels, and bevels are 

more easily cleaned than gaskets. 

A velocity of 7 ft ./sec. gave better 
results than 2 ft. / sec. on the internal 
surfaces of raw and cold pasteuriz
ed milk lines at 130° F. for 10 min . 
(Table 2-XIII, XIV). At either 
velocity the bevels on the cold pas
teurized milk lines were cleaned 
more effectively than those on the 
raw milk lines. A comparison b :::
tween the results obtained when 
the above velocities wer0 e:11')loy ::d 
and those obtained by hand clean 
ing indicates that the internal s ~tr

faces are cleaned eq~lly well, but 
that the bevels and ~skets are 
cleaned better bv recirculation th :1 n 
hand cleanjng. · 

Effect of cleaneTs on lines and 
l-1. T .S. T. pastett.Tizer 

The bacteriological condition of 
the internal surfaces of the raw, 
136° F. , hot pasteurized and cold 
pasteurized milk lines were similar 
for cleaners A and D (Table '2--III , 
IV, V). Data obtained with cleaner 
B for the raw and cold pasteurized 
milk lines were similar to those ob 
tained with cleaners A and D. Tlw 
hot milk lines and the H.T.S.T. 
pasteurizer were not cleaned phy
sically by cleaner B at the same 
concentration ( 0.08 per cent active 
alkalinity as Na20) as was effe ::tive 
with cleaners A and D ; during ad
ditional studies with cleaner B 
these lines and the pasteurizer were 
excluded from the · system. 

Results obtained with the bevels 
and gaskets indi c·ate no si rmificant 
difference in cleaning efficiency 
among the cleaners used . 

The H.T.S.T. pasteurizer was 
satisfactorily cleaned most of the 
time with cleaners A and D at O.OS 
ner cent active alkalinity (as 
Na:!O). vVhen the J)asteurizer vvas 
not cleaned satisfactorily a loose 
deposit of milk residue remained 
on the upper corner of the first 
raw milk plate in the regenera
tor section opposite the hot milk 
outlet from the holding; tube. This 
deposit occurred most frequentlv 
on days when the amount of milk 
nrocessed was greatest. Cleaner 
B in no instance cleaned the Das
teurizer or the hot milk lines. Since 
this cleaner did not give satis
factory results with the pasteurizer 
and hot milk lines, these were ex-

eluded from the system when fur

ther work was done with this clean-

er·. 

Effect of cleaner c01nposition 

Cleaner C was used only to 

study the effect of alkali cleaning 

without prior acid recirculation. 

Cleaners A, B and D were studied 

only with accompanying acid re

circulation. 
As stated previously, cleaners A 

and D gave a satisfactory physical 
condi tion in all the lines and 
H.T.S.T. pasteurizer but cleaner B 
cleaned only the cold milk lines . 
Cleaners A, B and D were used at 
the rate of 6, 3 and 0.6 lbs ./60 gal. 
of water, respectively or 4,930, 
2,460 and 494 ppm. respectively. 
Since the active alkalinity ( 0.08 per 
cent as Na20) was the same for 
all cleaners the amount and type of 
constituents may have ' caused the 
difference in cleaning efficiency. 
A solution of cleaner A had a 
higher polyphosphate concentration 
( 1,870 ppm.) than a solution of 
cleaner B ( 775 ppm.) which may 
account for the better cleaning by 
A. Assuming the soil to be com
nosed of calcium caseinate and cal
cium phosphate according to 
Brandsaeter et. al. ( 1) , the poly
phosphate would sequester and 
remove the calcium and allow the 
casein to be peptized and "dissolv
ed" by the alkali . Cleaner B had 
a lower concentration of polyphos
phate ( 775 ppm. ), perhaps too low 
to accomplish this same effect. 
Another explanation may b e the 
different types of alkalies used in 
each cleaner; cleaner A contained 
NaaP04 , cleaner B, Na2COR and 
Na 2Si0,{ and D , aOH. The 
calcium concentration required to 
precipitate CaR(P04 )2, CaCO~ and 
CaSiOx and the amount of alkali 
present may affect the efficiency of 
cleaning. The effect' of the con
centration of calcium is shown in 
Table 3. The amount of calcium 
required to precipitate CaSiOx i~ 

much less than for CaCO~ or 
Ca3 (P04 h This may explain why 
the milk residues were not removed 
with cleaner B which contained 

Ta2C0x and Na2Si0~ ; whereas, 
cleaners A and D which contained 
only NaOH and Na~P04 did re
move them. Thus, the polyphos
phate concentration of cleaner A 
( 1,870 ppm.) may have b een high 
enough to sequester the calcium in 

j ., 
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the water and in the milk residue 
while the polyphosphate concentra
tion of cleaner B ( 775 ppm.) may 
not have been high enough to 
sequester all the calcium . 

Cleaner D, a chelated caustic, 
may act in the same manner as A 
but the bonding of the calcium 
would be different. 

Othe1' studies made 
Data obtained from the lines of 

different degree of polish indicated 
no difference in cleaning effi ciency 
with difference in finish. 

Comparison of the data from 
glass and stainless steel lines indi
cated that there was no significant 
difference in the bacteriological 
condition when cleaned in the same 
system. 

A study also was made to de
termine the cleaning efficieny of 
the various cleaners without the 
use of acid. Cleaners A, B and C 
were used in 6 runs, 3 of vvhich 
were made at 130° F. for 20 min . 
and the other 3 at 155° F . for 20 
min . The same recirculating pro
cedure was used as mentioned 
previously except that no acid was 
circulated prior to the alkali re
circulation. The bacteriological 
data indicate that cleaners A and B 
used at 155° F . for 20 min . gave 
more nearly satisfactory results 
than when used at 130° F. for 20 
min . Cleaner C was not studied 
bacteriologically because a water 
stone build-up occurred in 2 
days. Cleaners A and B permit
ted water stone formation in 10 and 
5 days, respectively. This water 
stone formation may be explained 
on the basis of the calcium con
centration as mentioned previously. 
The main source of calcium in this 
instance came from the 17 g.p.g. 
water used for recirculation fluid. 

The data obtained from lines 
held twelve hours after cleaning 
before swab tests were made indi
cate that the cold mi.lk lines were 
satisfactory while the hot milk lines 
were unsatisfactory ('fable 2-II, 
IX) when compared to data ob
tained by sampling immediately 
after cleaning. Hot water saniti
zation was not used subsequent to 
acid and alkali circulation for only 
the1 efficiency of cleaning was to 
be measured. 

Data obtained from lines cleaned 
by recirculation at low tempera
tures, 140 and 120° F . for 20 min. , 
(Table 2-XI,XII ) indicate that the 

internal surfaces of the cold milk 
lines were satisfactory while the 
gaskets and bevels were unsatis
factory when compared to data 
from lines cleaned at 150° F. for 
20 min . (Table 2-III ) . 

DISCUSSION 

Much of the information obtain
ed from this study ::tgrees substanti
ally with that of other workers in 
the field. However, there are 
certain exceptions. The results 
from this study should be compared 
with results involving other stain
less steel lines because data ob
tained with glass is limited. 

The temperatures of recircula
tion ( 120-170° F . ) used in these 
studies were essentially the same 
as those (130-170° F. ) which had 
been used by other workers ( 5, 9, 
10 ) . Results obtained on hot milk 
lines at lower temperatures ( 120-
1400 F .) indicate that the bacterio
logical condition was poor, while 
at higher temperatures ( 150-170° 
F .) these same lines indicate a more 
nearly satisfactory bacteriological 
condition. Cold milk lines general
ly were satisfactory at high and 
low temperatures of recirculation. 

Results obtained by other work
ers ( 5, 10) show that velocities did 
not affect the cleaning efficiency of 
pipe smfaces. They did not report 
data relative to b evels and gaskets. 

Results on studies of velocities 
indicate that speeds of 2 and 7 
ft./sec. gave equivalent cleaning on 
internal surfaces of cold milk lines 
when cleaned at 150° F . or above . 
However, a velocity of 7 ft./sec. 
gave better cleaning than 2 ft ./sec. 
when a te perature of 130° F . for 
10 min. was sed . The data show 
that velocity is not related to the 
effectiveness of cleaning of the 
bevels and gaskets. They indicate 
that temperature is more important 
than velocity in the bacteriological 
cleanliness of bevels and gaskets . 

Results obtained in these studies 
indicate that no build-up of micro
organisms occurred during the two 
week recirculation period . This 
agrees with the finding of other 
workers, ( 6, 8, 9, 10 ) . 

There has been some question 
as to build-up of toxigenic micro
cocci occuring in C.l .P . lines, es
pecially as regards gaskets. Ob
servations made in these studies, 
based upon colony characteristics 
(color, size, shape, microscopic 
examination, etc.) , indicate no such 

build-up . This is admittedly in
complete evid ence of the absence 
of micrococci, but with few ex
ceptions there were few colonies of 
any type. In cases in which a 
considerable number of colonies 
appeared they were characteristi c 
of sporeform ers rather than micro
cocci. 

Cleaners used in these studies 
were similar to those used by other 
workers in the sense that most of 
them contained alkali, sequestering 
agent and wetting agents. Holland 
et al. ( 5 ) stated that cleaners with 
less than 10 per cent wetting agent 
did not give proper cleaning while 
Parker et al. ( 10 ) stated that those 
cleaners with less than 10 per cent 
wetting agent give good cleaning. 
Results obtained in this study agree 
with those of Parker et al. ( 10 ) . 
The above workers also stated that 
l1igher concentrations of cleaners 
are required to clean hot milk 
lines than cold milk lines. Findings 
in this study indicate that at higher 
temperatures the chemical activity 
is greater and cleaning more effi
cient, for hot milk lines were clean
ed with 0.08 per cent active alkalin
ity at 150-170° F . while at 130-140° 
F. they were not cleaned . 

In the 1953 Milk Ordinance and 
Code ( 11 ) it is proposed that C.I.P. 
lines should have a standard plate 
count not greater than 100 colonies/ 
8 sq. in. of milk contact surface in 
three out of four samples. If this 
proposed standard is to b e applied 
to milk contact smfaces it should 
include the surfaces of b evels and 
gaskets as well as the surfaces of 
the pipe, for regardless of how they 
were assembled, some unions would 
tend to leak and allow milk to con
tact the surfaces of the b evels and 
gaskets . Tllis then would b e con
sidered a portion of the milk con
tact surfaces. 

A comparison of the results from 
hand cleaning made with the pro
posed standard indicates that the 
internal smfaces of the lines w ere 
satisfactory but that the majority 
of the b evels and gaskets were un
satisfactory. The hand cleaned 
lines were satisfactory judged from 
the usual sanitation standards in 
that they were physically clean and 
the milk passed through them met 
Grade A standards. 

A direct comparison of results 
b eh ¥een C.I.P. ( 150° F. or higher 
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TABLE 3-RELATIONSIDP AMONG THE CONCENTRATION OF CALCIUM, THE TYPE OF 

vVAsnLt'iG CmvrPouND AND THE FoRMATION oF vVATER SToNE. 

Compound Calcitm1 concentration" Solubility products• 

Alkali formed ( mols./ liter ) ( mols./liter) 

Na2Si0~ CaSiO~ 9.05 

Na2CO~ CaCO~ 1.20 

Na~P04 Ca~(P04 ) 2 3.78 

aTaken from chemical handbooks. 

for 20 min.) and hand cleaned lines 
indicates that most of the internal 
surfaces and all of the bevels of 
the C.I.P. lines were more nearly 
satisfactory than the internal sur

faces and bevels of hand cleaned 
lines. Gaskets from C.I.P. cold 
milk lines were more nearly satis
factory than H.C. lines. Regardless 

of the cleaning temperature the 
gaskets from hot milk lines, clean
ed-in-place, were unsatisfactory 
when compared to gaskets from 
H.C.lines. 

A comparison of the results from 
C.I.P. lines ( 150° F. or higher for 
20 min.) with the proposed stand
ard indicates that the majority ( 75 
per cent or more) of the internal 
surfaces and bevels were satisfac
tory despite the fact that all the 
gaskets were unsatisfactory. At 
lower temperatures of recirculac 
tion (130-140" F.) the majority of 
the bevels and gaskets were un
satisfactory. Also at these lower 
temperahues the hot milk lines 
were not cleaned physically. 

If hand and recirculating clean
ing as used in these studies are to 
be judged in the light of the pro
posed standard of 100 colonies/8 
sq. in., neither of the two cleaning 
methods appears to · be fully satis
factory; indicating that the propos
ed standard may be too rigid. The 
reason for neither method being 
satisfactory was that the bevel and 
gasket surfaces generally exhibited 
a poorer bacteriological condition 
than the internal surfaces. Since 
the bevels and gaskets appear to 
be the limiting factor in both meth
ods of cleaning it poses a question 
as to whether a bacteriological 
standard should be established for 
b e v e l s and gaskets without 
considerably more study as to a 
logical number of organisms per 
8 sq. in. Sufficient data have not 
been presented in this paper to 
warrant the proposal of a new 
standard. 

X l0 -6 7.33 X 10-9 

X 10 -4 1.44 X 10-8 

X 10-4 3.43 X 10- 18 

SuMMARY AND CoNCLUSIONs 

The bacterial quality of the milk 
products passed through cleaned
in-place lines is equal to the quality 
of products passed through hand 
cleaned lines. 

Higher temperature._s in C.I.P. 
cleaning generally give bc:;tter phy
sical cleaning than lower tem
peratures in so far as hot milk 
surfaces are concerned. 

Higher C . I . P . temperatures 
generally did not give better bac
teriological cleaning than lower 
temperatures for smfaces of colJ 
milk lines. 

The internal surfaces of sanitary 
lines were cleaned more easily 
than either bevels or gaskets. This 
was true for both H.C. and C.I.P. 
lines. 

Of the cleaners tested, which 
contained polyphosphates, cleaner 
A, which contained the highest 
concentration of polyphosphate in 
solution, gave the best physical 
cleanliness. Cleaner D, a chelated 
caustic, gave results similar to A. 

Bacteriological results from C.I.P. 
lines ( 150° F. or higher for 20 
min.) were consistently lower than 
those of H.C. lines and showed no 
coliform contamination; H.C. lines 
showed erratic results and spotty 
coliform contamination. 

Microorganisms did not pene
trate into the interior of the paper 
or fiber gaskets when used for a 
period up to 3 weeks in C.I.P . 
lines. 

Velocities had no effect upon the 
cleanliness of bevels and gaskets 
at the temperatures employed. A 
velocity of 7 ft./sec. at 130° F. for 
10 min. did show better results on 
internal surfaces of cold milk lines 
than a velocity of 2 ft./sec. at the 
same temperature. 

The recirculation procedure used 
to collect the data in this paper is 
given in the experimental section. 

Temperature in C.I.P. procedures 
has more effect upon cleaning effi
ciency than either time or velocity, 

when the recirculating time is 20 
min. or longer. 
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DAIRY PRODUCTS IMPROVEMENT 
Continued from Page 143 

designed for the production of high 
quality cream for manufacture yet 
it will give excellent milk for 
bottling. Even though the principal 
emphasis is on cream for manufac
ture the program in some areas 
must be co-ordinated with the sani
tary control program for fluid milk. 
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THE NATIONAL STATUS OF BRUCELLOSIS1 
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The stepped up brucellosis eradi- the diseased ones?" This gave the 
cation program now tmder way blood testing program great im
through cooperation between the petus. At that time about 10 per
states and the federal government cent of the country's cattle were 
is expected to eliminate about infected. This figure has now been 
400,000 reactors in dairy h erds by cut to about 3.5 per cent. Eradica
next July 1, 1955. This will nearly tion methods have been greatly 
double the number of reactors improved over the years and we 
eliminated in recent years. This is now have good sound procedures 
history in the making. The extra that can b e used with assurance. 
$30,000,000 which Congress provid- The standard blood test is the basic 
ed in 1954 and 1955 is almost 
double that which was available 
previously. It will enable the farm
ers to get $25.00 indemnity for a 
grade animal instead of $9.00, and 
$50.00 for a purebred instead of 
$18.00. The major milk markets are 
tightening up their sanitation re
quirements - probably the chief 
reason why twice as many reactors 
were sent to slaughter in 1953 than 
was expected. The slop:an today 
is "Wipe Out Brucellosis" because 
it has been demonstrated that 
elimination is possible. As early 
as July 1, 1942, North Carolina w<1s 
declared a certified brucellosis free 
area, and Nevv Hamnshire and 
i\IIaine have since qualified, and it 
is reported that all dairy cows m 
Oregon have been tested. 

R EVIEW OF PROGRESS 

A brief , review of S0'11e major 
facts relative to the bruf:ellosis 
scourge may not be amiss. Brucel
losis was formerly known as con
tagious abortion and it is well to 
remember this b ecause it was the 
abortions that brought about the 
campaign to control the disease. 
The cattle owners asked for heln. 
Testing was requested and sup'Jlied 
by New Tersey as early as February, 
1927. Nationally sneaking, very 
little in an organizational way was 
done before July, 1934, when Con
gress nrovided funds for a cattle 
reduction program h eel un with 
that year's severe drouth and biq: 
feed shortage. Since there were 
too manv cattle the question was 
asked "Why not eliminate a lot of 

!Presented at the 41st Annual l'vleetin g 
of the INTERNATIONAL AssOCIATION OF 
MILK AND Foon SANITAHIANS , JNc. 
Atlantic City, New Jersey, October Zl-23, 
~954, 

factor in brucellosis eradication . It 
is the only means available for 
telling whether or not an animal is 
affected with the disease. With 
reference to the great boons, calf
hood vaccination and the ring test , 
I quote Dr. J. R. Porteus, Federal 
Inspector from New Jersey: 

"The strong aid that we now 
have in eradicating brucellosis is 
calfhood vaccination. It is not a 
substitute for the blood test and 
it is not a guarantee that the animal 
vaccinated cannot b ecome infected . 
In fact if there were no brucellosis 
there would be no need to vacci
nate. It produces a lot of resistance 
to infection. The ring test is for 
testing on the herd basis . 'A' hen 
herds are found negative in 2 or 
3 successive milk ring tests they 
could be considered brucellosis 
free in the majority of cases, thus 
making it mmecessary to run more 
expensive blood tests in manv in
sta-nces . .yVhile used differently in 
various t;a tes, it is a screening 
process w,1icJ1 saves time and ex
pense. It is a partial but not a 
complete substit-lite for the blood 
test which must continue to be 
used on all h erds where infection 
is present or ·where each animal is 
to be tested." 

In conjunction with the ring test 
the Federal D epartment of Agri
culture recommends minimum 
standards for a certified herd. Such 
a herd should pass three milk ring 
tests with not less than 90 davs 
between each and this should b e 
followed by a clean blood test . For 
a certified area, all the cattle must 
pass two milk tests at least 6 months 
anart, together with a blood test 
of any h erds not included in the 
milk test . The number of reactors 
must not be more than 1 p er cent 
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Enos J. Perry was graduated 
from Penn State in 1916 and from 
Columbia University in 1928. He 
served as cou nty agricultural agent 
in his native Pennsylvania for 
several years before taking the 
position of dairy specialist at \Vest 
Virginia University in 1920 . Since 
July 1, 1923, he has b een in charge 
of the dairy extension program at 
Rutgers University where special 
a ttention has been given to herd 
improvement by m eans of coopera
tive artificial breeding associa
tions and dairy herd improvernent 
associations. Another major proj
ect has been the educational pro
gram in behalf of herd health. 

of the cattle and the number of 
herds infected must not exceed 5 
per cent. 

Thus the measure of om prog
ress is partially the number of blood 
tests rnade each year, partially the 
number of the milk ring tests that 
are run, and partially the number of 
calf vaccinations made. The actual 
measure is the number of brucellos
is free herds and areas that we 
have, and tl1is standard is attained 
by testing all of the herds in a 
given area and getting rid of all 
infected stock. 

FIGURES REFLECTING PROGRESS 

In the United States during the 
fiscal year ending June 30, 1954, 
there were 9,002,109 blood tests run 
and the indicated rate of infection 
was 2.6 per cent as compared with 
7,750,000 tests and ari infection 
rate of 3.4 per cent for the preced
ing year - an increase of 16 per 
cent in blood tests and a drop of 
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23 per cent in rate of infection . 
Calf vaccinations rose from 3,688,-
149 to 3,999,101 in a year. The 
cattle represented in the milk ring 
tests increased from 12,000,000 in 
the year ending June 30, 1953, to 
16,633,034 for the last fiscal year -
a rise of 38 per cent. 

F ACTORS A FFECT! 1G PROGRESS 

Thankful as we are for this prog
ress to date, we are still challenged 
and obstacles remain to be sur
mounted - more in some areas 
than in others. The blood tests 
conducted in the last fiscal year 
revealed that the per cent of in
fected h erds ranged all the way 
from a lovv of 1.9 for a New Eng
land state to 31.5 per cent for one 
of the north central states . The per 
cent of reactors ranged from a low 
of 0.3 per cent for that same north
eastern state to a high of 10.3 per 
cent for a southern state. Progress 
in brucellosis eradication is greatly 
affected by the market demands 
for high quality, healthy cattle and 
cattle products, and the amount 
of funds and nwnber of personnel 
available to carry out control pro
grams . 

The New Jersey Department of 
Health has set the date of Anril 1, 
1958, when all milk sold in the 
state must come from herds clean 
of brucellosis. Some milk dealers 
in the state have antedated this re
quirement. Certain of their pro
ducers by procrastinating cannot 
now avail themselves of the fl exible 
plan B which pem1its markin g: and 
1·etention of reactors and th; dis
]JOsal of them at a convenient 
season after they are milked out, 
or fail to conceive, etc. 

In certain areas the rise in the 
11er cent of cases of.,undulant fever 
h elieved traceable to 11ilk suuuli0s 
has given boards of health cause for 
concern. A few years a2:o, 75 cases 
were renorted toward the end of 
summer in Sussex C:ountv, New 
T Arsey. a rountv noted both for its 
dain; herds and vaca tion areas for 
tonrists f,·om the cities where the 
onlv rn.ilk sold for years was 
Pasteurized. 

A CoNTINUING EmJCATIONAT" 

PROGRAM 

The degree to whid1 officials nf 
the U. S. Department of Ar!ri cul
ture, State D enartmeni:s of Ar!ricul
ture, State Colleges of AaricnltnrP, 
fanners organizations. nublk hPalth 
authorities, veterinary associations, 
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and other interested parties have 
joined hands in tl1e crusade against 
brucellosis has been amazing and 
most h eartening. The goal ahead 
can be most quickly attained by an 
accelerated educational program. 
In the forefront of the campaign, 
there have been and will continue 
to b e the County Agents and Ex
tension Specialists of each state 
along with the control officials of 
the State and the Federal Bureaus 
of Animal Industry. An example of 
cooperation in New Jersey between 
the Agricultural Extension Service 
and the Bureau of Anim al Industrv 
of New Jersey largely typifies what 
has been going on throughout the 
country for many years. On i\llarch 
12th, 1952, Agricufu1 ·al Agent 
Richard Lippincott of Trenton, 
New Jersey sent the followin~?; letter 
to all of the cattle owning farmers 
of Hamilton Township in Nlercer 
County : 
"D ear Sir : 

"\~Te are cooperating with the U . S. 
and 'ew Jersey D epartmen ts of Agri
culture in their plan tc tes t the cattle of 
H amilton Tow nship for Brucellosis - a 
disease appearing in cattle which can 
cause severe economic losses . In addition , 
this disease can b e b·ansmitted from 
cattle to humans where it aopears as 
what is commonly called undulant fever. 
It should be much to your ad vantage to 
~now if yo u , have any infected animals 
m your herd . 

"\'\Tithin a very short time. Dr. E el
ward Carbrey of Trenton will call at 
your farm for the purpose of collecting 
blood samples frorn your ca ttle for a 
brucellosis tes t. The service w ill cost 
you nothing and tl1ere are no res triction s 
a ttached. The results of th ,., test are 
for your own information and use. Dr. 
Carbrey will b e happy to answer any 
q uestions you mi ght h ave about thi ~ 
program. 

"In the pas t several year~. neighborin \~ 
counties have instituted this same pro
gram with most sa tisfactory results. ·\'\Te 
are now able to offer this service to yo·• 
and trust that you will take full ad 
vantage of it." 

Agricultural Agent Babbitt of 
Hunterdon Countv, Iew Jersey has 
used a slightly different method to 
promote area cleanuns by town
ships. H e calls a mP-eting of the 
area's dairy leaders who are alreadv 
in the test1ng program. Armed with 
a list of untested h erds, a discussion 
is held and the list of names is fin
ally divided up among those 
present. Each leader contacts his 
grouu explaining the sound reasons 
for cooperating in order to have 
clean h erds on everv farm. Iew 
Tersey's one day D airy Institute 
held in each of the dairy counties in 

February has repeatedly afforded 
some time to explain by discussion, 
moving pictures and exhibits the 
facts about the scourge of bruc'el
losis and how it can be controlled. 

There is need to get behind a 
bigger than ever program to finish 
the cleanup job. There is an abund
ance of effective ammunition on 
hand. Several examples may be 
cited. Losses to the livestock farm
ers due to brucellosis are estimated 
to exceed $65 million dollars a year; 
the milk yield of infected cows is 
reduced about 22 per cent and the 
c~lf crop about 40 per cent; one out 
of every 5 aborting cows will be
come sterile; in areas of large dairy 
cow population where much blood 
testing has been done the incidence 
of undulant fever is declining; and 
in the last 5 or 6 years the number 
of cases in tm-state ew York 
dropped from 2SO to 45 cases in a 
year. The following quotation of 
Dr. A. K. Kuttler of the Animal 
Disease Eradication Branch, U. S. 
D epartment of Agriculture is par
ticularly appropriate, "\i\Then we 
consider that almost 60 per cent of 
agricultural income is from live
stock and that brucellosis could be 
eliminated from that stock at a 
cost of the losses sustained by the 
livestock industry in any one year, 
we need no furth er justification for 
the expenditures being made for 
this important project." 

C. G. Bradt of the Animal Hus
bandry Department, Cornell Uni
versity, recently completed a study 
?f public livestock health programs 
m the country and issued an en
couraging report. He found that 
all state E xtension Services were 
conducting livestock health pro
grams and that , ... "brucellosis -\~as 
the featured project upon which 
greatest emphasis was being placed. 
Relationships between extension 
agents and state and federal live
stock sanitary officials were cordial. 
However, progress was not equal in 
all areas. Lack of funds, shortage 
of v_eterinarians, particularly in the 
range states, and insufficient exten
sion personnel to do all the iobs 
waitin~ to b e done were the chief 
retarding factors noted. The dairy 
states and dairy areas of the range 
states were observed as making 
the greatest advances in P-radicatin9' 
brucellosis. Due to a shortage of 
veterinarians, some states use train
ed laymen, working under veterin-

' 4 
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arians, to dravv blood, vaccinate 
calves and run the milk ring test .. , 

The Bradt report clearly indicates 
that great progress is b eing made 
under the country-wide eradication 
program. Supporting facts are the 
much lowered infection rates in 
most states, the wide acceptance of 
calfhood vaccination, the marked 
impetus given to testing as a result 
of adoption of special milk ordin
ances, the demands by certain milk 
companies, and last but not least, 
the attestations of dairy farmers 
that their cleaned up herds are 
producing heavier, calving mor-::: 
regularly and without any "abortion 
blowups" that formerly plagued 
many an untested herd. 

Dr. Raymond Kerlin , in charge of 
brucellosis eradication in ew 
Jersey reported that less than 4 per 
cent of the state's cattle are reacting 
on initial test. Regarding calf vac
cination he stated , "The closer we 
stick to 6 months of age for vaccina
tion the better it will b e to get a 
maximum resistance. At Ideal 
Farms, Augusta, Iew Jersey, with 
its 1400 herd, the largest herd of 

registered Guernseys in America, 
many calves are vaccinated every 
month at or very near 6 months of 
age and there has not been a reactor 
for several years." 

ExTRAORDINARY L EAFLET 

As a part of its educational pro
gram, the U. S. D epartment of 
Agriculture has just issued Leaflet 
No. 369, entitled "Wipe Out Brucel
losis". It should b e in the hands of 
every cattle owner who has not 
yet seen the light concerning this 
disease. It very briefly, yet effect
ively, explains what brucellosis is , 
what it does, and why a farm er 
can not afford to tolerate it in his 
dairy or beef herd. It does not 
mince words. One of the concluding 
paragraphs states, "The most vital 
contribution you can make toward 
complete eradication is to arouse 
interest in the problem among your 
neighbors . o matter how careful 
you are with your own herd, you 
are not safe as long as your neigh
bors continue to bring brucellosis 
into the community. o laws, 
regulations , or program plans can 
ever be effective unless owners 
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themselves are interested in wiping 
out the disease. Campaigns on a 
community or regional basis can 
and will do the job. Your County 
Agent or State veterinarian will be 
glad to help. North Carolina, New 
Hampshire and Maine are now 
certified brucellosis free. That 
proves we can wipe out the 
disease." 

In market milk areas time is 

running out for dairymen ·whose 

herds are not yet b eing blood test

ed . In the words of Dr. A. K. 
Kuttler "apparently there is more 
need to be reminded than to be 
converted". In no uncertain terms 
we must remind herd owners who 
·say blood testing is alright but they 
won't test until they have to, that 
such an attitude is decidedly short 
sighted. For the sake of the health 
of their herds, the health of their 
families, the health of the town and 
city consumers, and as an aid in 
expanding the sale of their milk and 
beef for consumption and their 
cattle as foundation breeding stock, 
brucellosis must be wiped out. 

.:. 
NOTICE TO 'MEMBERS OF IAMFS 

Please, notice letter by H. L. Templeton, Chairman, Membership 

Com~ittee, on page XI, please, fill out questionaire (page XII) 

promptly and mail as directed. 

FORTY-SECOND ANNUAL MEETING 

HOTEL BON AIR- AUGUSTA, GEORGIA, OCTOBER 4 - 6, 1955 
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BACTERIAL COUNTS OF MILK AS AFFECTED BY INCONSPICUOUS DETERIORATION IN 

MiLKi NG MACHINE TEAT-CUP LINERS, 
T. J 0 CLA YDON 

Kansas Agricultural ExpeTiment Station, Manhattan, Kansas 

(Received for publication February 9, 1955) 

----------~-~--- same time under the same condi
Used teat-cup liners, ap pea ring in reason

ably good physical condition but having 
microscopic breakdown of the inside surfaces, 
were compared with new liners with respect 
to effect on the bacterial counts of mill<. 
Under simi la r practica l conditions, milk 
from units equipped with the used li ners 
sometimes had cons iderably highe r counts 
than mi lk from the new lin er units. When 
the contamina tion level was low the•·e was 
little consiste nt difference in milk count-s. 

One of the important factors in-· 
fluencing milking machine sanita
tion is the presence of inconspicu
ous cracking and erosion of the in
side surfaces of rubber teat-cup 
liners ( 2,6 ). To what extent this 
condition influences the bacterial 
count of the milk has not been 
demonstrated. The factor of dilu
tion during milking may modify 
the effect of seemingly high con
tamination of the liners. On the 
other hand, Jensen ( 5) has shown 
that the bacterial content of teat
cup liners may b ecome great 
enough, as a result of inadequate 
sanitizing treahnents, to consider
ably increase the bacterial count 
of the milk. To determine whether 
microscopic cracking of the liners 
is of particular influence on the 
bacterial count of milk, studies 
were made under practical milking 
conditions at the College dairy 
barn. 

M ETHODS 

Fom comparative tria1s were 
conducted at clifferept periods of 
the year and for different lengths 
of time. In each trial, one milk
ing machine unit was equipped 
with used teat-cup liners and 
another unit was fitted with new 
liners of the same type. The used 
liners employed were of tvvo com
mon brands and had been currently 
in service on grade A dairy farms. 
They appeared to be in reasonably 
good physical condition but ex
amination with a wide-field micro
scope at 85X showed cracking and 
erosion of the inner surfaces . Both 
milking units were operated at the 

!Contribution No . 231, Department of 
D airy Husbandry, Kansas Agricultural 
E xperiment Station, i\t!anhattan. 

tions. They received similar treat

ment and were used in milking a p

proximately the same number of 

cows daily. 

Prior to each comparative trial, 

the used liners were thoroughly 

cleaned by soaking in organic acid 
solution2, washing, boiling in 2 per 
cent lye solution and again wash
ing. New liners were '\l\{ashed only. 
A thorough cleaning ~as also 
given to all other parts of ·the teat
cup assemblies, and to the pail 
head, pulsator, and stanchion air 
hose. The milk tubes on each unit 
vvere new. Before the initial milk
ing in each trial all parts of the as
semblies were steam sterilized . 
After the original samtizing treat
ment, subsequent cleaning during 
the trials involved routine methods 
employed at the dairy b arn. The 
usual practices of wiping udders 
and teats with warm chlorine solu
tion b efore milking and of dipping 
teat-cups in chlorine solution b e
tween cows were followed. 

Under the method of handling 
milk at the College dairy barn, it 
was not practical to accumulate 
the milk from each unit in two 
separate lots for final sampling. 
Accordingly, in each trial it was 
necessary to obtain milk samples 
directly from the buckets of the 
units during the 2 to 3-hour milk
ing period. Furthermore, it seemed 
that such progressive sampling 
might yield information relative to 
the trend of contamination during 
the milking operation;. Hand 
strippings were not included be
cause of the possible effect on bac
terial counts of extraneous material 
sometimes inadvertently introduced 
at this stage. 

Milk samples w ere obtained from 
the milker buckets with sterilized 
pipettes and placed in sterilized 
containers. In three of the trials , 
each sample consisted of aliquots 
from three cows successively milk
eel by the same unit. Five to seven 

2Commercial preparation used as 
directed for removal of milkstone. 

Dr. Claydon received the B.S. 
degree from the University of 
Saskatchewan and the M.S. and 
Ph .D . degrees from Iowa State 
College. He has served on the 
staff of the University of Arkansas, 
and subsequently spent two years 
with the Dairy Products Division, 
Al·kansas State Board of Health. 
Dr. Claydon's present position is 
Associate Professor, Dairy Hus
banclry, Kansas State College. 

such composite samples for each 
unit were obtained progressively 
dming the milking period. In the 
fomth trial, samples were from 
individual cows. In these cases 
a preliminary sample was obtained 
aseptically from the udder to serve 
as an index of the general level of 
the bacterial content of the milk 
before it contacted the milking 
machine unit. This index sample 
consisted of several streams of milk 
from each quarter after about eight 
previous streams had been drawn 
into a strip cup and before the unit 
was applied .- All samples were 
taken during the evening milking, 
iced immediately and, after the 
milking period, held in the labora
tory refrigerator until mormng. Part 
of each sample ·was then laboratory 
pastemized and immediately cool
ed. Bacterial counts on both raw 
and pasteurized milk samples were 
made by the agar plate method 
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BACTERIAL CouNTS AFFECTED 

T ABL E 1 -SUlviMARY OF B ACTEHIAL CO UNT S ON MILK FROM M IL KING ~V[ACHINES 
EQ u n ' PED WITH NEw v E n sus U s ED T EAT - C uP LINEn s 

Trial 

1 

2 

3 

4 

Log. av. plate count per mla 
Raw milk Past. milk 

Period in 
operation 

New liner 
unit 

Used liner 
unit 

lew liner 
unit 

Assembled flush-washing of liners. Lye solution storage. 

1st milking 1,410 3,540 
3 d. 1,260 3,220 
6 d. 3,420 2,800 250 

Disassembled brush-washing of liners. Dry storage. 

1st milking 8,430 18,010 2,260 
3 d . 7,270 6,400 1,910 
7 d. 12,650 41 ,660 5,990 

Disassembled brush-washing of liners. Dry storage. 

l st milking 1,290 990 120 
2 d . 770 800 
7 d . 1,880 2,030 130 

10 d . 1,610 1,500 130 
14 d . 980 950 75 
17 d. 1,550 1,560 140 

Assembled flu sh-washing of liners. Dry storage. 

1st milking 2,080 6,470 330 
2 d . 1,730 2,920 75 
4 d. 1,350 6,730 70 
8 d. 950 2,310 55 

11 d. 270 3,420 40 
15 d. 2,690 7,200 65 
19 d . 1,620 34,360 55 

Used liner 
unit 

350 

5,870 
2,320 
5,930 

85 

500 
65 

120 
100 

100 
210 

70 
75 
50 

300 
3,120 

"Each value is the log av . of counts on 5 to 7 samples taken progressively 
during th e milking period. In the first 3 trials, each sample was a com~os ite from 
3 cows. In the 4th trial, each sample was from a single cow. 

using tryptone glucose extract agar . Trials 1 and 4, in June and Feb
ruary, respectively, involved long 
tube machines. Routine cleaning 
consisted of flush-washing without 
dismantling the assemblies. In 
trial 1, lye solution rack storage of 
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assemblies was employed between 
milkings. In trial 4 dry storage was 
used. Trials 2 and 3, in July and 
October, respectively, utilized short 
tube machines. In both these trials 
( 2 and 3 ) dismantling and brush 
vvashing of liners was employed 
after each milking. Liners then were 
stored dry. 

R ESULTS AND DISCUSSION 

During the study, a total of 242 
milk samples were obtained from 
the milking machine units, with 
one-half b eing from units equipped 
with used linei's and the other half, 
obtained at the same time, from 
units having new liners. Bacterial 
counts on raw and pasteurized 
samples are summarized in Table 1. 

Although differences b etween 
the bacterial counts of the raw milk 
from used liner units and new liner 
units often were negligible, they 
sometimes were of considerable 
magnitude, with counts on milk 
from units with used liners being 
the higher. In several instances 
the latter counts were higher than 
would seem desirable ' for milk 
sampled directly from the milker 
bucket. In trials 1 and 3 log. 
average counts were relatively low 
with no practical differences be
tween units in either raw or pa s
teurized samples. In trial 2 · the 
level of contamination was higher 
and differences b etween counts on 
raw milk from the new liner unit 
and the used liner unit were more 

Bacteriological examinations fre
quently were made of the liners 
before and after milking in an 
effort to correlate contamination 
at this source with counts of the 
mill<. Teat-cuus were removed from 
the claw for examination. The 
uulsation-vacuum method previous
ly described ( 1) was used in most 
of the examinations. As work 
urogressed, however, it appeared 
that this procedure auplied to 
liners b efore milking might remove 
a sufficient number of b acteria to 
affect the counts on .the milk sub
sequently obtained. Accordingly, 
in trial 4, bacteriologis:al examina
tion of liners b efore each milking 
was limited to an ordinary rinse 
count on one liner picked at random 
from each unit. It was considered 
that the method would remove a 
smttller proportion of the contam
ination than the more thorough 
pulsation-vacuum procedure and 
yet would serve as an index of the 
relative contamination in new and 
1.1sed liners. 

T A BLE 
\' 

2-B!\«:rEHTAL C ouNTS ON MILK FHOi\•I NliLKING M ACHINES EQUIPPED W IT H 

EW"' E Hsus UsED T EAT-Cup L INERS D uHi t c l'v iiLKI NG oF THE 

FmsT 7 C oNsEcun vE C o w s W ITH EAcH UNIT . 

(Final period of h·ial 4) 
----------------------~----~ ------~----------------------

Cow 

No. 

A1 
A2 
A3 
A4 
AS 
A6 
A7 

L og Av . 

Unit with new liners 

Plate counts per mi. 

Milk 
directly 

from udder" 

1,300 
150 

2,100 
900 
620 

9,200 

1,300 

i\IJilk from unit 
Raw Pas t. 

3,200 
1,500 
1,200 

240 
2,400 
1,200 
8,800 

1,620 

180 
60 
40 
30 
40 

55 

C ow 

N o. 

Bl 
B2 
B3 
B4 
B5 
B6 
B7 

Uni t with used liners 

Plate counts Der mi. 

Milk 
directly 

from udder" 

50 
140 
50 

8,500 
250 
350 

2,400 

350 

Milk h om 
Raw 

44,000 
22,000 
19,000 
32,000 

120,000b 
32,000 
25,000 

34,360 

unit 
Past. 

1,900 
1,500 
1,800 
6,400 
9,000 

3,120 

"As an index for comparison severa1 streams of milk were obtained asceptically 
from the 4 quarters of each cow after about the first 8 streams h ad been discarded . 

bVisible extraneous material in milk. 
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marked and of practical import

ance in two of the three examina

tion periods . However, there was 

little consistent difference in the 

counts on the pasteurized milk with 

samples from both units being rela

tively high. In trial 4 raw milk 

from the unit with used liners was 

consistently higher in count than 
milk from the other unit witl1 dif
ferences tending to become greater 
toward the end of the trial. The 

last period of this trial showed 

the greatest differences found in 
the study. In this case the log. 
average count of the raw milk 
from the used liner unit was more 

than 20 times as high as that from 

the new liner unit. In the pas

teurized samples there were no 

oractical differences except in the 
last period ·where milk from the 
used -liner unit was much higher 
in count than the milk from the new 
liner unit. 

Data from the last neriod in trial 
4 are given in more detail in Table 
2. Since it was possible th at high 
count milk from individual cows 
might be influencing the results. 
counts of aseptically drawn "index" 
samples obtained at the same time 
are shown for comnarison. It is 
recognized that such counts may 
differ from counts on complete 
milkings. However, they serve as 
a measure of any unusual variation . 

Although there was considerable 
difference in the count of the milk 
directly from the udder of the 
various cows. the consistently high
er counts on both the ravv and nas
teurized milk from the used liner 
unit could not b e attributed to cows 
giving high count milk. It is signi
ficant that although these data were 
obtained at the end of the trial 
neriod and marked contamination 
had accumulated in the used liners. 
milk from the new liner unit which 
received the same treahnent had 
a low bacterial count . 

The relative contamination in 
used and new liners both b efore 
and after milking during trial 4 
is shown .in Table .3 . Corl1parisons 
should not b e made between the 
data obtained before and after 
milking since different examination 
procedures w ere used as described 
under "Methods". Pre-milking con
tamination orobably is much great
er than indicated by the method 
used. However, the striking di£-

BACTERIAL CouNTS AFFECTED 

T ABLE 3-RELATJ VE CONTAMJ N ATIOK OF NEW AND UsED LINEHS 13EFOHE AND AFTEH 

M I LK! •c (TnrAL 4 ) 

Bacterial count per liner 

Period in Be 'ore milking" After milking" 

operation 1 e\v Used New Used 

l st milkin g ()• · Oc 22,000 280,000 

2 d . 170 49,000 2,450 400,000 

4 d. 1,200 160,000 .. . , ......... ... 

8 d. 980 490,000 ---·--

11 d. 100 420 31,500 6,700,000 

15 d . 1,000 180,000 . 4,200 1,300,000 

19 d. 2,800 320,000 84,000 18,000,000 

11 An index value of rela tive contamination determined from a rinse count on 

one liner picked at random from each set and using 35 ml. of sterile water per liner. 

T hese counts should not be compared with those obtained after milking, when a 

different procedure was employed . 

IJLog. av . of counts on 4 separate liners. Pulsation-vacuum method using 35 

ml. of sterile water uer fiher. - ,. 
<'Liners were thorough!·~ washed and steam sterilized in the laboratory before 

ini tial milking. For practical 'purposes counts were recorded as zero. 

ferences between the amount of 
contamination in the new and used 
liners is evident. It is possible that 
the low counts obtained before 
milking on the eleventh day arose 
from a temporary change in clean
up personnel which may have re
sulted in more effective sanitizing 
of the liners at this period. The 
tendency for counts to increase as 
the trial progressed, was more 
marked in the used than in the 
new liners . The high counts ob
tained on the used liners after milk
ing emphasize the sanitation prob
lem involved. 

It was obvious during the study 
that a relatively high level of con
tamination in liners was necessary 
to give J)ractical differences in the 
counts of the milk. ' iVhen the pulsa
tion-vacuum procedure was used 
for bacteriological examination it 
armeared that a count of less than 
500,000 J)er liner b efore milking 
did not have a consistent practical 
effect on the count of the milk. 
This generally is in accord with the 
standard for milking machines 
suggested by D ahlberg ( 4 ) and is 
furth er supported by theoretical 
consideration of the dilution factor. 
Bacteriological examination of lin
ers before milking removes a con
siderable proportion of the con
tamination and subsequent counts 
on the milk are probably lower than 
otherwise. When b acteriological 
examination was made on liners by 
the pulsation-vacuum procedure 
both b efore and after a milking 
period, the used liners usually in-· 
creased markedly in bacterial 

count during milking. If the counts 

were unusually high at the start, 

however, they tended to remain 

about the same. Although several 

explanations might be offered to 

account for the frequent increases 
in counts in the used liners, they 
do not explain all cases and are 
mainly speculation . ' Vith the new 
liners, there was much less tendency 
for counts to increase during milk
ing and often there was a definite 
decrease. 

During none of the trials was 
there any noticable accumulation 
of "milkstone" film or obvious evi
dence of unclean conditions in the 
liners . At the end of the last trial 

where the cleaning treatment had 
involved flush-washing and dry 
storage, even microscopic examina
tion revealed little accumulated ma
terial in either new or used liners. 

Although there is a general rela
tion between counts on the liners 
and counts on tl1e milk, and it is 
closer under high levels of con
tamination, there are various com
plicating factors. Under conditions 
where used liners accumulate suffi
cient contamination to have definite 
influence on the count of the milk, 
new liners under the same condi
tions are likely to be much less 
affected . V/ here a high er level of 
liner contamination prevails than 
occurred in this study it may be 
that the effect of liner deterioration 
would be more marked. It would 
appear that a weekly treahnent of 
liners, such as boiling in 2 per cent 
lye solution, would b e a desirable 
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precautionary measure to limit ac
cumulation of bacteria in liners 
that might have inconspicuous de
terioration of the surfaces. 

SUMMARY 

Studies were made of the effect 
of inconspicuous breakdown of the 
inside surfaces of milking machine 
teat-cup liners on the bacterial 
counts of milk. Under similar 
practical conditions of machin e 
care and operation, milk from units 
equipped with used liners appear
ing in reasonably good physical 
condition but h aving microscopic 
breakdown, sometimes had con
siderably higher counts than milk 
from units with new liners having 
no microscopic deterioration . Fre-

JOINT MEETING OF 
3-A SANITARY STAN DARDS 

COMMITTEES 
CONFERS ON DAIRY EQUIPMENT 

STANDARDS IN 
BETHESDA, MD. , APRIL 26-28 

A semi-annual Joint Meeting of 
the 3-A Sanitary Standards Com
mittees those groups which for
mulate 3-A Sanitary Standards for 
Dairy Equipment - was held April 
26 - 28 at the Kemvood Country 
Club in Bethesda, Mel . 

Approved 'by the over-all group 
were amendments to the existing 
3-A Sanitary Standards for Fittings 
Used on ~/I ilk and :tvlilk Plant 
Equipment and Used on Sanitary 
Lines Conducting Milk and Milk 
Products. The amended standards 
will be published in The Journal 
of Milk and Food Technology -
official publication of International 
Association of Milk and Food Sani
tarians - in the very ,near future, 
after which reprints may be obtain
ed from IAMFS and the offices of 
any national dairy trade associa
tion. 

Additionally, the conferees made 
substantial progress in the draft
ing of amendments to the exist
ing ~3-A Sanitary Standards for 
Farm Holding and/ or Cooling 
Tanks; and in the development of 
3-A Sanitary Standards for fillers 
and sealers of fibre milk containers , 
and for manually operated bulk 

B ACTERIAL CouNTS AFFECTED 

quently, the same conditions that 
resulted in considerable contamina
tion in milk from the used liner 
units still produced good results 
with the nevv liner units. Relatively 
high contamination in the liners 
was necessary to cause a practical 
increase in the count of milk. Under 
conditions where the contamination 
level was relatively low, there was 
little consistent difference in milk 
counts . During each trial period, 
bacterial accumulation increased 
more rapidly and to a much higher 
level in used liners than in new 
liners. 
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These are the eight men who comprise the 3-A Symbol Council - the new 
body which \.viii supervise the use of the "3-A" symbol on dairy equipment which 
conforms to 'tl,1e 3-A voluntary sanitary standards. The eight came together for 
their first forli'l al meeting April 25 at Kenwood Country Club in Bethesda, Mel. 
Four members o1 the council are representatives of International Association of 
Milk and Food Sanitarians, two are representatives of users of equipment ( appointed 
by Dairy Industry Committee ), and two are representatives of fabricators of equip
ment (appointed by Dairy Industries Supply Association ) . Seated, left to right, are 
K. G. ' i\leckel, M. D. Howlett, Jr. , C. A. Abele, and Paul C01·ash, representatives of 
IAMFS; ' i\lilliam A. Dean, Jr. and A. E. Nessler, representatives of users appoin ted 
by DIC; and standing are Paul K. Girton and George '~' · Putmm1, representatives 
of fabricators appointed by DISA. 

milk dispensers. The agreement 
secured to these three standards 
was such that it is expected that the 
few remaining differences can be 
agreed upon by the principals of 
the 3-A Sanitary Standards Com
mittees. Such agreements , which 
it is hoped may be secured before 
the next semi-annual joint meeting 
of the committees, will permit the 
publication of tl1ese three stand
ards (for farm holding and/ or cool
ing tanks; for fillers and sealers for 

fibre milk containers; and for bulk 
milk dispensers) in the J omnal of 
Niilk and Food Technology at an 
early date. 

Interin1 reports were heard from 
task groups and special committees 
working on a tentative 3-A Suggest
ed Method for C-I-P Lines for 
Farms, tentative 3-A Sanitary 
Standards for Non-coil Type Stain
less Steel Batch Type Pasteurizers, 
tentative 3-A Sanitary Standards for 
Portable and Stationary Bucket or 



164 

AFFILIATES OF 

International Association of Milk and Food Sanitarians 

AMERICAN I NDIAN SANITARIANS 
1\$SOCIATION 

Pres. , Joseph l\lledina ... . Bernallilo, N. M. 
1st. Vice-P·res., Thomas J. Stevens 

... ........................... .. Packer, Arizona 
2nd. \?·ice-Pres., John Adams 

............ ................ Dodson, Montana 
Sec.-Treas., Frank C. Estes 

.................... Sisseton, South Dakota 
Audito1·: Verlyn Owen 

................ Rosebud, South Dakota 

ARIZONA AssOCIATION OF 
MILK AND FooD SANITAlUANS 

Pres., Claude C. Cox ............ Cave Creek 
PTes.-Elect, George R. Griffin ...... Douglas 
Sec.-T·reas., Henry Vlare, 22-37 N. 14th 

Place, Phoenix. 
Executive Boa'l'd 

Glen C. Lester 
John vV. Beakley 

AsSOCIATED ILLINOIS JV!ILK SANITARIANS 

Pres., C. A. Abele ........................ Evanston 
PTes.-Elect, Harry Cohen ............ Chicago 
First V·ice-Pres., Paul . Hanger 

...... .. ~ ................................. Springfi eld 
Sec., Vice-Pms., vVilliam H. Anderson 

... ............ ......... ....... ...... .. ....... Chicago 
,, Sec.-TTeas., P. Edward Riley, 1800 \i\1. 

Fillmore St., Chicago, Ill. 
Sergeant-At-Arms, Harold Jensen 

... ........ ........ ....................... \i\Tinnetka 
A-uditoTS : 

James H. Davis ................ Rockford 
Louis \•V. Pickles .................... Peoria 

CALIFORNIA AssociATION OF DArnY AND 
MILK SANITARIANS 

P·res., D . A. Cordray, 1215 Jennings Ave., 
Santa Rosa, Calif. 

Vice-P.res ., Saul Gavurin, 1269 Queen 
Anne Pl., Los Angeles 19, Calif. 

2nd Vice-Pms., E . R. Eichner, 445 
Michigan Ave., Berkeley 7, Calif. 

Sec.-Treas., iVIel Herspring, 1072 Claren
don Crescent, Oakland 10, Calif. 

AtlditOJ'S 
Elmo Moen 
T. J. Therp 

CoNNECTICUT As~ociA TION oF 
DArnY & MILK SANITARIANS 

Pres., S. A. 'vVashburn ................ Cheshire 
Vice-Pres., G. E. Sartain ... ......... vVinclsor 
Sec., H . Clifford Goslee, 

...................... 256 Palm St., Hartford 
Treas., Curtis W . Chaffee .......... Hartforcl 

D ArnY SANITARIANs AssociATION oF 
THE D EL-MAR-VA PENINSUAL 

Pres., \i\Tilliam Bamugart ........ Dover, D el. 
V·ice-Pms., Stephen Racz 

................................ Goldsboro, Mel. 
Sec., Dr. Harry G. Ricker, Jr. 

........ Rehoboth Beach, Box 72, D el. 
T·reas ., R. J. Weaver.. ........... ... Oxford, Pa . 

FLORIDA ASSOCIATION OF i\1! ILK 
AND FooD SANITARIA 'S 

P·res., H. H. Rothe ................ Gainesville 
V·ice-Pms., S. 0 . Noles ........ Jacksonville 
Sec.-T-reas., H. H . ViTilkowske, Dept. of 

Dairy Science Univ. of Florida, 
Gainesville. 

Past PTes., C. 0 . Stoy ................ i\iliami 

D·i.rectors: 
J. H. Baker .......... ... Ft. Pierce 
W. A. Krienke ................ Gainesville 
J. D . Robinson ....... ......... Plant City 
J. S. Massey .................... Pensacola 
L. A. Scribner ..... ... .. .......... Orlando 

Laborato'l'y Sect-ion Ciul'innan: Mary F . 
Schmoker, Borden's Dairy, Orlando 

GEORGIA CHAPTER OF THE 

INTERNATIONAL AssOCIATION OF !V!ILK 

AND FooD SANITARIANS, INc. 

PTes. .. .................... Mrs. Louise Stephens 

Vice-P1·es . ........................ Garnett DeHart 

Sec .-Tmas . ............ Dr. John J. Sheuring 
Dairy Dept., U. of Ga. , Athens, Ga. , _ 

Boa'!'d of Directon: "=-
N. E. Region ................ earl Williams 

. W. Region ................ Bernarcl Ivey 
W. Central Region .......... Silas Major 
S. W . Region ... . Pittman Jackson, Jr . 
S. E. Region ............... . Harold Taylor 

lDAliO SANITARIANS ASSOCIATION 

PTes., C. J. Hammond .... ................ Boise 

1st V ·ice-PTes., Orlando Dalke ........ Boise 

Sec.-T·reas., C. E . Cotton, Idaho Dept., 
Public Health, Box 640, Boise 

INDIANA AssociATiON oF 

MILK AND FooD SANITARIANS 

Pres ., John M. SchlegeL ..... Indianapolis 
P·res-Elect, William Geller.. ...... Ft. 'vVayne 
1st V ·ice-PTes., Edmund H. Stoy 

.......... .. ................ New Albany 

2nd Vice-PTes., David E . Hartley 
................................ Indianapolis 

Sec., Karl K. Jones, 1330 W. Michigan 
St., Indianapolis 

TTeas., Harold S. Adams ........ Indianapolis 

Auditors: 
Leo Biever ................ ~iichigan City 
Clifford W. Friend .. ...... F.vansville 

IowA AssociATION oF 
MILK SANITARIANS 

Pres., Ray Belknap ................ D es Moines 

Vice-Pms ., Bill Reed ............. ... Mason City 

Sec .-TTeas., Bmton Raglan, City Healtl1 
D epartment ................ Cedar Rapids 

KANsAs AssociATIO ' oF MILK 
SANITARIANS 

Pms., John 1ullinix ............ Kansas City 

1st. V ·ice Pres., Kenneth Tichnor, Topeka 

2nd Vice P·res., D ean Duke ........ Marion 

Sec.-T·reas., Frank L. Kelley, Kansas State 
Board of Health, Topeka 

Auditors: 
Sam Hoover ........... .... . Junction City 
David Monk ........................ \i\lichita 

KENTUCKY AssocrA noN oF MILK 
Al'.'D FooD SANITARIANs 

P·res ., H . L. De Lozier. .. ......... Louisville 

V ·ice-Pres., Louis E . Smith .... .. Louisville 

Sec.-T1·eas ., H. B. Morrison, Dairy Sec-
tion, Univ. of Kentucky, Lexington, 
Ky. 

Di1·ectors: 
Frank Ball .......... .............. Newport 
Tom Cormn ................ i'vlaclisonville 
J. W. Durbin .................. Louisville 
Glenn Leach ................ Frankfort 
J . J. Summe .... .. .. Covington 
T. R. Freeman (ex-officio ) 

.................................... Lexington 

M1c.HIGAN AssociATION OF 
SANITARIANS 

Pres., Dale Brooks ............................ Flint 
1st. V ·ice-P·res ., Dr. Clyde K. Smitl1 
........ .. .............................. E. Lansing 
2nd. V ·ice-PTes., Orville Nelson 

................... ,...... .. ............... Rockford 
Sec.-Treas., Robert Lyons, Lansing-Ing

ham County Health Dept., City Hall, 
Room 207, Lansing. 

Di-rectors : 
Past PTes., Clifford Bracy ..... Lansing 
William W ade ........ ...... Flint 
R. T. Paulas ............ Breckenridge 
Kenneth Kerr ............ Grand Rapids 
Emerson Teal ......... .. .... ......... Romeo 
Harold Skeoch .. .. ............ Coral 

MINNESOTA MILK SANITARIANS 
AssociATION 

P·res., Alfred RatzlafL .............. Rochester 
Vice-P·res., E. C. Omundsol} .... Albert Lea 
Sec.-T1·eas. , G. H. Steele, Minnesota D e-

partment of Agriculture, State Office 
Building, St. Paul, Minnesota 

D i.mctoTs: 
Lee Hill ....................... .... ... St. Paul 
C. H. Holcombe ..... .... ....... St. Paul 
J. J. Jezeski ........................ St. Paul 
R. Novak ............. ............... New Ulm 
0 . M. Osten ................ .... .... St. Paul 
Miles Weeks ...................... Rochester 

Missoum AssociATION OF MILK AND 
FooD SANITAmA;..;s 

PTes., Vernon D . Nickel ........ Crystal City 
Vice-Pms., Marvin Campbell 

........................... .. ... Cape Girardeau . 
Sec.-Treas., John H . McCutchen, Mo. 

State Healili Dept., Jefferson City 
At1ditors: 

Calvin B. Ages .................. St. Loub 
Paul W. Klusmeyer .... j efferson City 

NEw YoRK STATE AssociATION oF 
MILK SANITARIANS 

Pre8. , Freel E. Uetz .................... Brooklyn 
Pres.-Elect, Jame3 C. White .......... Ithaca 
Sec ... Treas., C. W. Weber, 18 Dove St., 

Albany 6, New York. 
MembeTs of the Board 

Paul Corash ............ New York City 
George H. Hopson ........ Poughkeepsie 
Wm. 0 . Skinner ............ White Plains 
Robert W. Metzger ............ Syracuse 

OREGON AssocL\TlON oF MILK 
SANITAHIANS 

Pres ., Virgil Simons .. .. .................... Salem 
Vice-P·res., Dr. P. H. Elliker .... Corvallis 
Sec .-T·reas., Ellis Hoekleff-Office of 

Meat and Milk Inspector 
.................... City of Eugene, Oregon 

PENNSYLVANIA DAIRY SANITARIANS 
AssoCIATION 

P·res ., Dr. Charles Livak .......... .......... York 
Vice-PTes., Leroy l'v1cGarvey .............. Erie 
Sec., W illiam H. lloyd , Box' 289, Lewis-

town, Pa. 
Treas., Clark Herbster .......... Selinsgrove 

RHODE IsLAND AssociATION 
OF D ArnY Al'.'D FooD SANITARIANS 

P·res., Frank Stewart ................ Newport 



I 

' 

Vice-Pres., Dr. Thomas Grennan, Jr. 
.. .... ... .. .. .. . . . ...... .. . .. . ........ .. Providence 

Sec. -T1·eas ., Dr. R. M. Parry, R. I. 
Quality Milk Ass'n., 158 Greenwich 
Avenue, Warwick, R. I. 
ROCKY MOUNTAIN ASSOCIATION 
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James T. Judd .................... Shawano 

NEWS AND EVENTS 

Pail Type Milking Machines, and 
tentative 3-A Sanitary Standards 
for Construction and Installation of 
HTST Pasteurizers. Discussion on 
these will b e resumed at the next 
meeting. 

All sections of the United States 
were represented at the sessions 
which were attended by nearly 100 
persons, including city and state 
sanitarians, representatives of U .S. 
Public H ealth Service, Dairy In
dustry Committee's Sanitary Stand
ards Subcommittee members (rep
resenting chiefly users of dairy 
equipment) and Dairy Industries 
Supply Association Technical Com
mittee and Technical Task Com
mittee members and Technical Task 
Committee invited observers (rep-
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resenting mailufacturers of the 

equipment ) . Representatives of the 

D epartment of Tavy, U. S. D epart

ment of Agriculture and the Vet

erans Administration also attended . 

Social high-point of the meeting 
was a dinner Aoril 27, at which the 
featured speaker was the Honor
able Bradshaw Mintener, Assistant 
Secretary of the U. S. Department 
of Health, Educatiun and \iVelfare. 
Other honored guests at the ban
quet included Senator Alexander 
vViley of ·wisconsin; Senator Ed
ward Thye and Congressman 
August Andresen of Minnesota; and 
a number of high ranking armed 
forces, health, food procurement, 
and food service officers . 

Dr. E. H. Parfitt , Chairman of the Joint Meeting of 3-A Sanitary Standards 

Committees, h ere shows to four other persons prominent in the sanitary standards 

program a gold wrist watch awarded him for ten years of service to the group. 

Left to right are H. L. Thomasson, Executive Secretary of International Association 

of Milk and Food Sanitarians; C. A. Abele, Chairman of IAMF's Committee on 

Sanitary PJtocedure; Dr. Parfitt, who is also Executive Secretary of the Evaporated 

ll'[i]k Associ1rti..on; M. H. Brighhnan, Executive Secretary of Dairy Industry Committee, 

which represen s users and fabri cators of dai ry equipment; and John Faulkner, Chief 

of the Milk and Food Program, Division of Sanitary Engineering Services, U. S. 

Public Health Service. The presenta tion occurred at a late April meeting of the 

Committees in Bethesda, Mel., as almost a hundred conferees from all parts of the 

counhy gathered to consider new and revised 3-A Sanltary Standards for particular 

items of dairy equipment. T . A. Burress, a Director and a member of tl1 e Technical 

Committee of Dairy Industi·ies Supply Association was spokesman for the groups in 

the making of the !Jresentation . 

PARFITT AWARDED GOLD WATCH 

FOR 10 YEARS' ACTIVITY IN 

DAIRY EQUIPMENT STANDARDS 

In recognition of his ten years 

service as Chairman of th e Sanitary 

Standards Subcommittee of Dairy 

Industry Committee, in which per

iod he has also presided at the Joint 

Meetings of the :3-A Sanitary Stand

ards Com.Jnittees, in whicJ1 U. S. 

Public H ealth Service and Interna

tional Association of Milk and Food 

Sanitarians equally participate with 

Dairy Industry Committee, Dr. E. 

H. Parfitt was presented with a 

gold wrist watch at a Joint Meeting 

held April 26-28 at Kenwood 

Country Club, Bethesda, 1\IId. 

The presentation came as a 

complete surprise to Dr. Parfitt, 
whose primary daiq industrial 
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work is as Executive Secretary of 
Evaporated Milk Association. 

In making the award for the joint 
group, T. A. Burress, The H eil Co. , 
a director of Dairy Indmtries Sup
ply Association, observed that Dr. 
Parfitt had exerted a steadying and 
constructive influence on the deli
berations of the standards con
ferees. Frequently, Mr. Burress 
remarked, it had been from among 
original wide divergences of opin
ion involving equipment makers , 
equipment users and sanitarians 
that there had emerged under Dr. 
Parfitt's guidance solid basic 3-A 
Sanitary Standards concurred in 
by all interested segments of the 
industry and meriting the country
wide approval of regulatory men. 

TALKS ON SANITATION 
GIVEN BY DR. MAXCY 

Dr. R. Bmt Maxcy, Associate 
Director of Public Hea'Ith Research 
for The Diversey Corporation, 
Chicago, Illinois, has recently con
cluded a series of talks on sanita
tion methods in the dairy and food 
industries. 

At a meeting of the Associated 
Ill~nois l\!Iilk Sanitarians in ChicaP.;o 
on May 10 he suoke on "' iVater 
Conditi'oning of ·cleaning Com
pounds." In Providence, R. I. , on 
Anril 28 Dr . Maxcy discussed 
"Quaternaries vs. Hvpochlorites'' 
before the Rhode Island Assoc-iation 
of Dairy and Food Sanitarians. He 
talked on "Sterilizing Efficiency of 
Bottle ' iVashers and _Caustic Solu
tions" on March 7 to the Texas 
Bottled Water Association at Texas 
A. & M. College, College Station, 
Texas. 

Prior to joining The Diversey 
Corporation in 1954, Dr . Maxcy was 
Technical Consultant fOl· the 
George Meyer Company of Mil
waukee, Wisconsin, manufacturers 
of bottling machinery. He received 
his B.S. degree from Mississippi 
State College and completed his 
post-graduate work at the Univer
sity of ' iVisconsin. Dr. Maxcy h eld 
an assistant professorship in the 
Dairy D epartment of Kansas State 
College from 1950 to 1952. H e is 
the author of several research 
papers on problems in th e dairy 
and food industries . 

In his position as Associate 
Director of Public H ealth Research , 
Dr. Maxcy will continue work on 
development and education in the 
field of public health sanitat ion. 

NEws AND EvENTS 

HIGH U.S. OFFICIAL 
LAUDS GROUPS ON 3-A 

DAIRY EQUIPMENT STANDARDS 
"Each of you can take justifiable 

pride, I believe, in the progress you 
have made together toward assur
ing that milk - perhaps the one 
food most necessary for proper 
health and growth - and the prod
ucts derived from milk, are both 
as wholesome as modern tech
nology can make them and as ac
cessible to all as possible." 

Thus spoke Bradshaw Mintener, 
Assistant U . S. Secl'etary of H ealth, 
Education and ' iVelfare, before the 
semi-annual Joint Meeting of 3-A 
Sanitary Standards Committees, 
April 27, at Kenw,ood Country 
Club, Bethesda, Mel . ~ 

These committees include rep
resentatives from International As
sociation of Milk and Food Sani-

tarians, U. S. Public H ealth Service 
and Dairy Industries Committee. 

For them, Mr. 11lintener reviewed 
the work of the D epartment of 
H ealth, Education and ' iVelfm:e in 
fields related to milk and milk 
products, its participation in such 
programs as the Interstate Milk 
Shippers Certification Program, and 
its cooperation with American 
Butter Institute in a general cream 
improvement program and related 
activities of the Food and Drug 
Adminisb·ation. He paid tribute 
to Dairy Industries Supply As
sociation and Milk Industry Foun
dation for assisting the U. S. Public 
Health Service with equipment and 
technical counsel in studies relating 
to Q-fever. H e touched on recent 
research in the application of 
atomic radiation to food processes 
involving milk and dairv products. 

Members of the Chocolate i\llilk Research Foundation study plans for na
tional promotion at meeting in Chicago. Elaborate program of consumer education 
and information has been launched to encourage drinkin g of chocolate milk both 
as refreshing, tastefu l beverage, as a nutritious h ealthful food. Seated, left to right, 
A. D. Pashkow, Chocolate Prod ucts Co.; 'vViJ]jam Hott inger, Bowey's Inc.; Harvey 
Hahm, Robert A. Johnston Co.; and Lowell Johnson, Bowey's Inc. Standing, 
left to right, are Fred Drucker, Krim-Ko Corp. ; John ' "'' · E rickson, Chocolate 
Products Co.; Fred \•V. Drenk, Robert A. Johnston Co.; Donald Bowey, Bowey's Inc.; 
and Hunt Hamill , Krim-Ko Corporation. Erickson , Drenk, Bowey and Hamill are 
d irectors of the new industry Foundation. 

CHOCOLATE MI LK 
RESEARCH FOUNDATION 

Huge pitchers of chocolate milk 
graced the conference table as top 
executives of four major chocolate 
ingredient manufacturers met in 
Chicago and launched plans for a 
naqonal program to encourage 
mo1:e drinking of chocolate milk 
and chocolate dairy drink. 

Directors of the newly formed 

Chocolate Milk Research Founda
tion -John \N. Erickson. vice presi
dent, Chocolate Products Co. , 
Chicago; Fred Vi'. Drenk, manager 
of advertising and sales promotion, 
Robert A. Johnston Company, Mil
waukee; Hunt Hamill, vice presi
dent, Krim-Ko Corp. , Chicago; and 
Donald F. Bowey, pres ident, 
Bowey's In c., Chicago - disclosed 
plans for a widespread consumer 
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program of education and informa

tion. 
Formation of the industry foun

dation is the culmination of joint 
thinking by the executives of the 
fom founding companies Although 
all fom are on a competitive basis, 
they felt all would b enefit by join
ing together to inform the public 
of the nutritional and healthful 
values of chocolate milk, as well as 
its refreshing and tasteful appeal. 

Research data and findings , 
the result of scientific studies at 
several universities, will be incor
porated into information distribut
ed by the foundation to milk deal
ers as well as to the consuming 
public. These research projects in
volve nutritional studies, health 
benefits, consumer attitudes and 
market surveys. 

Special promotions, in which the 
Chocolate Milk Group will partici
pate include the annual "June is 
Daixy Month", a special "Septem
ber, Back to School" program, and 
a national "Chocolate i\IIonth" pro
motion in November. 

During the summer months em
phasis will be placed on the serv
ing of chocolate milk or dairy 
chocolate at picnics and backyard 
barbecues. Special receipes using 
chocolate milk in desserts and 
baking are also being developed 
by the foundation's home econo
mist. 

GORDON W. MOLYNEUX 
PASSES ON 

Gordon W. t-,1Iolyneux, Senior 
Milk Sanitarian (Restaurants) in 
the Milk and Restaurant Sanitation 

NEws AND EvENTS 

Section of the Bureau of Environ

mental Sanitation, New York State 

Health Deparhnent died suddenly 

on May 5, 1955. Mr. Molyneux 

had recently undergone major 

arterial surgery and was apparently 

recovering satisfactorily when an 

internal h emorrhage developed. Mr. 

Molyneux was appointed to his 

position with the State D epartment 

of Health effective March 16, 1951. 

He had, just previous to this ap

pointment, been Supervising Milk 

and Food Sanitarian with the City 

of Yonkers, New York, D epartment 

of Public Health. For 18 years he 

was Supervising Milk Inspector 

with the vVestchester County, ew 

York, Department of Health where 

he became well known as a leader 

in the field of milk sanitation. A 

veteran of 'i\Torld War I , he had 

since remained in milk and food 

work either as a public employee 

or in private industry. 

He was a member of many pro

fessional organizations including 

the American Public H ealth As

sociation, New York State Associa

tion of Milk Sanitarians, of which 
he was a Past President, the United 
States Association of Food and 
Drug Officials, the International 
Association of Milk and Food Sani
tarians, Inc. and the Environmental 
Sanitation Section. 

An outstanding worker in his 
field, he will b e greatly missed by 
his many ,riends and associates. 

... 
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CLASSIFIED ADS 
FOR SALE: Single service milk 

sampling tubes . For further infor
mation, please, write: Bacti-Kit Co. , 
2945 Hilyard Street, Eugene, 
Oregon. 

Improved Sediment Pad Dis
penser, for further information 
write Bacti-Kit Company, 2945 
Hilyard Street, Eugene, Oregon. 

DIRECTOR, 
SANITATION BUREAU 

Director, Sanitation Bureau, Pa. 
~ealth D ept. Merit system posi
tion, $8352 - $10,260. Directs en
vir~nmental sanitation program of 
maJor operating unit, Pa. H ealth 
Dept. 5 yrs. experi., Public health 
sanitation, 2 in supervisory or ad
min: positions. College grad. , prefe~· 

e_ngmeer, _M.P.H. or M.S. Applica
tions obtamable, State Civil Service 
Commission, Box 569, Harrisburg, 
Pa. BEFORE J:Ily 22, 1955. Details 
from Karl M. Mason Director En
vironmental Health' Service ' Pa 
Health Dept. , Harrisburg, Pa.' . 

Jt:'.§i<.cZ?' /'1'i : .··;;;: •: ,_ ,......-......... ~~:.......-~-:,k· 

C. I. P. 

Discussed m 

NEW Booklet 

Cleaning in place - modern 

method of sanitizing milk lines

is discussed in great detail in 

16-page Booklet just issued by 

Oakite products. 

Here you will find all-important 

technical aspects of setting up 

such a system plus easy-to

follow, step-by-step proceclmes . 

Booklet is FREEl For your 

personal copy simply drop a line 

~:-

to Oakite Products, Inc., 38C 

Rector Street . 1 ~w York 6, .Y. . J 
if.i:-.'1\!1-!_~--:;;..- -~ .... ~~ .. - ~ .. :· ·: 

~lt.tD INDUSTAIAt C:t - '? 

OAKITE 
Jlf-'~1tltt ........... ·' ,.., ,,t 

Ats • M ETHODS • st f 
Technical Service Repre3entatives LocMed in 

Principal Citie$ of Unit ed Stoles and Ca nada ~ 

i 
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DETERMINATION OF 

MICROBIAL SENSITIVITY 
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Antibiotics, Sulfonamides 
and other 

Antimicrobial Agents 

WTite FaT FoldeT SD-08 

BALTIMORE 
BIOLOGICAL LABORATORY, INC. 

BALTIMORE 18, MARYLAND 
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Fifty -Years of Progress SPARTA BRUSH CO., INC. 

QUESTIONNAIRE FOR 

The Sanitary Answer 
to Low Sediment Counts 

SPARTA 

"KLEEN UDDER" 
CELLULOSE SPONGE 

* Dirt Rinses Out Clean 
* Won't Absorb Odors or Stains 
* Quickly Removes Heaviest 

Grime and Manure 
* Withstands Sodium 

Hypochlorite or Quaternary 
Ammonium Sanitizers 

* Lowers Bacteria Counts 
* Prevents Sediment From Getting 

Into Milk 
Size 8" x 8" x 3/ 8" 

"Ki een: Udder" is made of Du Pont 
ce llulose sponge - the finest, longest 
lasting material yet produced for washing 
and sanitizing udders. " Kieen -Udder" 
S-ponges are so strong and · tough they 
can be boiled wi thout harm . Vastly 
more economical than paper towels and 
less trouble than cloth towels . Simply 
rinse a "Kieen - Udder' Sponge and it's 
fresh and clean . Fast, thorough , easy 
to use. 

SANITARIANS! 
Write For FREE Sample · Sponge 

SPARTA, WIS~ONSIN 

INFORMATION ON VOCA::riONAL DATA OF MEMBERSHIP . . ' 

Dear IAMFS Member: 
Your association and the Journal of Milk and Food Technology has ,_steadily grown in stature 

over the years. Beginning with January 1954, the Journal was issued monthly. In order to continue 
this and to incre~se the size and scope, it is necessary to increase our advertising volume. Prospective 
advertisers have informed us that they need additional information relative to the professional activi
ties, employment aqd other general data of our membership. We would therefor~ appreciate it if you 
would fill out the following questionnaire to the best of your ability and send it to H . L. Templeton, 
Chairman, Membership Committee, 6125 Florence Blvd. , Omaha 11, Nebraska. The material you 
submit will be held completely confidential. In addition, we would appreciate having any comments 
you wish to make. 

XI 

Very truly yours, 
H. L. Templeton, Chairman 
Membership Committee 



Q UESTIONNAIRE 

1. Which of the following occupational groups 
would you say you would fit? (You may 
answer more than one category.) 

~i;Tiri:~·~t : ] 
Engineer (general ) .. ............................. ..... .. 0 

~~~de~r~~~~~~~-·: : ::::::: :::: ::::::::: :::::: : :: :::::::::::::::8 
Laboratory Technician ...... ... ..... ... ............... 0 
Librarian ···------------------·---·· ---------·--------· -··-··----0 
Manufacturer of Food Equipment ------ ·-·---0 
:tvianufacturer of Milk Equipment .............. 0 

~!~f'o' § 
Sanitary Engineer ·· ·· ·················---···-···-··---·---·0 

~i;~~~~~::::::::::::::::::::::::::::::::_::::::::_:::::::::::§ 
2. How many of the following do you visit each 

year? 
Barber Shops -- ·· ···--·--·· ···-- ·· ·-·- -- ··· --·-·----
Butcher Shops ··----·-···-··--·· ·-----------· ----
Dairy Farms --·- ·-··---------·--·····-------·--·---
Food Plants ( excl. milk ) ··-··········-----

Groceries -----·- ·--·---· ··------- -- ·-·- ··----·----···----
Hotels ----------------------·---·-----·-·-·-·· ·---- -------
Lodging Houses -- ------ ------- -·- -· -- ·· ·--- --··---
Milk Plants ·-----------·--·--------·- ·-----·------·---
Nurseries ---·---------··-------------·· ·-·--· ···----·---
Restaurants ------·--·- -- -· ··-----·-----· ----· ·--·-·----

Drug Stores --------·---··---·------- --------
Soda Fountains --------------·----··------

Schools ----- -·------- ·-- ------------··-·---- ·--·--------
Sewage Disposal Plants -· ···-···-· ·· ·- --·---
Tourist Homes -· ··-··- --- ·-···-· ·· ·-···-·· ·-· ------
Trailer Camps --·--·---- ----··--·---···- -· -· ---·-----
Water Works ----··--··-----··--··---- -·-------------

Other ---- ----- -- -------·-- ·- --· -- --- ·-----------·----------

3. Milk Sanitation 
a. Approximately how many cows 

are there on the farms under 
0 • ? 

your supervisiOn. -- ----------------- -·-------
b. Approximately how many milk

ing machines are there on these 

farms? ---·- -· -·----·-· ·- ·--·--· -·---- -· -·----··-·-----
c. How many farms are now under 

the bulk milk pickup system? ________ _ 

d. What is the total production of 
the farms?... . plants? .. .. ___ _ 

under your supervision? 
e. Are the plants filling bulk milk 

dispensers? ·········--··· ··· ··-···-·-··-- -·---·---
How many? -··--·--· ·-·---·-·· ····-·----···----

XII 

4. By which of the following agencies are you 
employed? ~ 

a. Government Agencies -
Federal ------------0 State ·---···---·-----0 
Civilian ----------0 City ------·---------0 
Military ----------0 County -··--·--···-0 

b. Educational Institutions -
University or College -·---·-----···----···· --···- 0 

High School ---- -·- -------- ·--·- ·-··--·· ·· -·--······-····-0 

Federal, State, or Ciey -···· --···-·--·---·······-0 

Industrial ------·-----------·-··----·-·-··--·-·············-0 
c. Laboratories -

Official agency -·--·-- ---··-······-···-· -····--······-- 0 

Commercial or industrial -·····--··- ·· ·----- ·····0 

Institutional -----··------------ ·-····-·--·--· ·- --···-···· -n 
d. Industry - -

Milk and milk processing plants: 
Receiving stations -···--·········--·········----0 

Evaporating plants .............................. 0 
Dry milk plants ----··-·-·-----·······--·· ····- ·· -0 

Ice cream plants ------·-- ··-··-·--·--·····-· ·-·--···0 
Fluid milk plants ................. .,. .......... .. 0 
Cheese plants ----· -----·---·-- ·· -·· ---··-·---·····---0 

Butter plants -----------··· ·-·-·- ·- --- ····-···-----0 

e. O~~~e~_ -_ : ::::::::::::::::::: :::: : :: :: :::::::::::::::::::::::8 
5. Automatic V ending Machines - How manu 

of the following are under your jurisdiction? 
Carbonated and non-carbonated 

beverage --- -- ------------- -- ----- ----------------· ------
Coffee ... Sandwich -·------
Milk ........ Other Foods __ _ 

Soup -------- Other --· ··- ··----
6. For statistical information, please indicate 

size of the city or place in which you have 
your residence. (If a suburb, check size of 
city of which it is a suburb.) 
Over 1,000,000 (in the United 
States. only New York, Chicago, 
Philadelphia, Los Angeles, Detroit ) ___ _ 

100,000 to 1,000,000 ···---· ······ ---··- ···-··---
25,000 to 100,000 ............................. __ _ 

2.500 to 25,000 --· -·· -··-·- ·······--···--····--·--
Under 2,500 (non-farm) -·· -··-··----·-·---

Farm -------·------------------------------- -----------·----
7. Please write in the state in which you have 

your permanent residence _______ _ 

8. Please furnish the following information 
relative to the car you drive . 

Make Year ___ _ 

Miles driven per year -- ·-······------

9. Do the advertisements in the Journal of 
Milk and Food Technologq help you in 

your work? ·-· --- ·-- ·--- ---------------Yes 0 No Q 

10. Comments: 

~ I 
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Notice 

Attractive Membership Lapel Button and Decal 

Now Available 
Convolution - Blue .. .. Circle & Bar - Silver .... Field - Blue 

LetteT "S" - White ... . Lettering - Blue 

ACTUAL SIZE 

No. . . .. ... . 3 1/4" Decals @ 25c each = $ .. ... ... . . 

No. . . ... ... Lapel Buttons @ $1.00 each = $ . ... ... . . . 

International Association of Milk & Food Sanitarians, Inc . .. 
Box 437, S1 lbyville, Indiana 

Notice 

Every Milk Sanitarian should have a complete set of 

3A Sanitary Standards. DO YOU HAVE YOURS? 

Order Blank on the back of this notice.-Order Now!!! 
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Application for Membership 

INTERNATIONAL ASSOCIATION OF MILK & FOOD 

SANITARIANS, Inc. 

Box 437, Shelby'Yille, Indiana 

Nome ------------------·------------------· --------------------------·· -------------.... ------------- Date 
Please Prtnt 

Address ------------------------------------- ---------. ·---------------------·----------------------------------------------·· .[] New 

0 Renewal 

Business Affiliation -----·-----------·---·-··---·-----------· ···---------·----- ... .. . ------- --·------------------ 0 Re-instatement 
Annual Dues $5.00 D Check 0 ·Cash 

(Membership Includes Subscription to Journal of Milk & Food Technology.) 
(Please Print l 

Recommended by ---·-------------------·--·--·-···---·· 

"'-, 
Subscription }(rder 

Box 437 

Shelbyville, Ind. JOURNAL OF MILK & FOOD TECHNOLOGY 

Name -------------------------------------------------------•... ------------ ----- . Date ----------·-------·---· ·---
P lease Print 

Address ---------------------------·-----------------------------------------------·---------·-·· 0 New 

·-----------------------------------------------··---------------------------------------·--· 0 Renewa l 
Edur.ational & Institutional Libraries (Annually) $3.00. Individual Subscription (Annually) $5.50. 

0 Check 0 . Cosh 

( Please Print l 

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

FROM 

Name ........ ··---------- ... .... .... .. ··----· --·--- ----- -·-··· ···-·--··· ·- ······--------·------------· ·------------- --- -------·-· ·----·----·--- !Jate 
P lease Print 

Address 

TO 

Name -·--· ·---------------------------··--- ------------·-· ···· ···· -------- ······---··---------------··------------------ -------··----------·-----· 
Please Print 

Address 

I Please Print) 

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

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

Addre.ss -------------------------------------------------------·······-------· 
( ) Complete Set (@ $1.75=-------- ( ) Complete set bound (durable cover) @ $3.50 = -- -------------------

5 Year Service on Standards as Published = 2.50 additional 

Order for Reprints of Articles 

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

Schedule of prices for reprints F. 0 . B. Shelbyville, Indiana 

100 or less 
Add'!. lOO's 

1 Page 
$ 8.50 

1.60 

2 Pages 
$15.00 

1.60 

3 & 4 Pages 
$21.00 

3.00 

XIV ;; ,_. 

6 & 8 Pages 
$30.00 

4.20 

12 P. 
$50.00 

7.00 

t 

Cover 
$21.67 

!\ .:17 

t· 



.... 

Included on the Chester·Jensen heater system is the T ri-Ciover 
"Pump King," one of a complete li ne of Tr i-Ciover sanitary 
pumps- that yea rs of service have proven will ou r-perform and 
our-last any other .centrifugal pum ps available to the dai ry 
industry. These pumps feature: Wide choice of seals- Design 
that actually exceeds 3A sanitary standards - Streamline heads 
/or faster assemblJ' am! rlisassemblJ•- Patented impeller for 
higher e/fi.cienCJ' - Pump heads that can be tttmed 360 degrees 
to simplify installation - and many ocher features which make 
it the most "copied" pump in the industry. For full details, send 
for Pump Catalog 253 . 

LADISH CO. 
<J/U-e~ DIVISION 

... can be used lor 

"take-down" or 

cleaned-in-place service 

• This Chester-Jensen Heater is unique in 
that it does not employ conventional methods 
of return flow. Instead, a stainless steel return 
cup takes the place of complex return covers 
or fitting assemblies. The return cup is held in 
place with a simple TRI-CLAMP toggle union. 

The advantages of these Tri-Clover snap
ac tion clamps are obvious-faster, simpler 
original assembly at lower cost-and speedy 
disassembl y for cleaning, inspection, or 
replacement. 

While this is a specialized application of the 
exclusive Tri.-Clover TRI-CLAMP principle, 
the same basic advantages apply to the full line 
of TRI-CLAMP stainless steel ells, crosses, 
tees, laterals, etc., for use in either "take-down" 
or cleaned-in-place lines. When installed in 
"take-down" lines, the "easy on and off" fea
ture means a tremendous savings in labor at 
wash-up time. When used in C-I-P lines, Tri
Clamp fittings offer important savings in both 
original cost and in maintenance expense. 

SEND FOR NEW CATALOG 
Complete details and specifications cove ring 
the full line of TRI-CLAMP Stainle ss Stee l 
Fittings are a vailable in the new Tri -Ciover 
Catalog 1-154. Send for your copy today. 



We are quite sure that leaving 
the machine on the cow after she is 
milked might cause mastitis. 

Anything you can say or do to 
help get the machine off the cow at 
the right time will be appreciated. 

Copyright I954 Babson Bros. Co. 

BABSON BROS. CO. 
2843 W. 19th STREET • CHICAGO 23, ILLINOIS 

ATLANTA • HOUSTON • KANSAS CITY • MINNEAPOLIS 

SACRAMENTO • SEATTLE • SYRACUSE " TORONTO 


