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P ictur e d be low ore 
thre e of th e operators 
of CREEK AYR FARMS; 
Mr. and Mrs. Harris S. 
Horn and son, Ronald, 
and two of the ir Cha m· 
pion Ayrshire cattle. 

"OUR COMPLETELY-AUTOMATIC 

"I JUST TURN A SWITCH-AND OUR ZERO BULK MILK . ~· _ .... · . 
COOLER WASHES, RINSES AND SANITIZES ITSELF" /#\-. _: ". ·, 
Cleanli•~-ess is the secrer of h~rh·qu a lity milk- accord!ng r· '--< , ' .·· ..... /.--" 
to Harns S. Horn. H e says: \X1e have found that havwg ~ . · 
healthy cows, clean surroundings and consistent!)' clean ., -
equipment assu res us rop quality milk. 

"We have had a Zero tank four years. I chose the Zero because of the si mplicity of 
jnsta llation , e lim ination of an expensive releaser or pump and the way the vacuun1 

eliminates odors in our milk. Our Zero rakes less space in the milk house, and is the 
easiest bulk ra nk ro wash thoroughl y clean of any I have ever seen. Our present, 
complerely-aurornaric Zero tank, with irs built-in , Time-Cycle Spatter-Spray cleaning 
enabled us ro produce Blue Ribbon Award milk." ~h.&:v ~:?.kwv 

ONLY Zelto-® AUTOMATION GIVES YOU 

BUILT-IN TIME-CYCLE CLEAN-UP! 
'there's onl y one bulk mil k rank with a comw 
pletely-automatic, entirely-built-in self-cleaning 
ami sanitizing Jystem ! lr's th e ne \V ZERO T -20 
COMPLETEU ' -AUTOM JI T I C VACUUM 
BULK MILK COOLE R. 

Operating this ZERO's auto matic self-cleaning 
system is child's p lay. Y ou simplr ser the built­
in Automt~Jic Tim er Clock ... and turn a sing le 
switch. Th en this ZERO ·tNzsbes, rinses and 
sanitizes ·itself.' Its self-cleaning operatio n . .. 
from .starr co finish .. . is as automatic as the 
latest home automatic laundry washer. 

This ZERO greatly reduces m-ilk-handling 
costs ... assures bigber-quality 111ilk .. . and big­
ger milk profi t! 

EVERYTHING BUILT-IN! - This is a com p lete 
self-cleaning system. EYerythoing- including 
the control s, e lectrical system, and even the de­
tergent jar - is bui lt in . There's no conglo m­
erat ion of nwkeshifr gadgets to connect, insert 
in tank, remove, disconn ect, wash and score 
away every clean-up. 

ElECTRICAl SYSTEM BUILT-IN FOR SAFETY­
Designed with its electrical system entirely 
built-in - th e ZERO prer·ents possihle e lectrica l 
hazards that might be caused by a wet milk 

house Roor, wee shoes and damp equipment. 
Tb e ZERO ·is tbe only /arm bulk milk lank 
tbt:.·IIHJS a safe electrical clean;,Jg system. 

CLEANS BETTER!- ZERO's exclusir•e. pateuted, 
bui/J.iu Spall er-Spray Automatic ll"' asber is 
sho wn in action in photo a t right. Twi n Im­
pelle rs hurl a d ouble crossfi re of wate r ... wi th 
'' to rnado" fo rce ... against rhe ent ire stai nless 
steel interio r. Round-shaped- there a re no 
hard-w-cl ean corners. Official records show 
bart rrin averages are greatly 1·educed . Further­
m ore' , patented "swooped-down" open ings 
ma ke a ll milk con tact su rfaces ,·isibl e and easil y 
acct:ssibl e. Brush ing is kept to a minimum. 

NEW FINANCE PLAN! - Makes it easier to own 
a ZERO. Payments can be made out of in­
creased mi lk p rofit due to savings in labor, 
rim e, el ectricity and many other advantages. 

SEE YOUR ZERO DEALER! - llhil coupon tO· 

da r fo r full information , including specifica-
tions and sizes ... Finance Plan ... location of 
your neares t ZERO insta llation ... and name of 
your nearest ZERO D ealer! 

ZERO CORPORATION 
813 -T Duncan Ave . Washington, Mo. 

YOU'LL BE PLEASANTLY SURPRISED WHEN YOU COMPARE ZERO'S 
LOW PRICES WITH PRICES OF OLD-FASHIONED BULK MILK TANKS! 

Z~ aULKLMiliCOOiiR 
~

- I• .'if T -20 . .. \ \ I I I I ~ . tr~~· Y vAcuuM -wrth BUILT-IN SPAT1E~-SPRAY 
' ~ . ' I I I I \ \ ~ - N~1111re 's 

. ~~~ ·!.,. ow, way AUTOMATIC WASHER 
C> 196 1 by Zero Corp . ' 

ZERO TANK WITH ITS 

BUILT-IN TIME-CY!CLE 
SPATTER-SPRAY CLEANING 
ENABLED US TO PRODUCE 
BLUE RIBBON MILK!" 

-SAYS HARRIS S. HORN 
of CREEK AYR FARMS 

Dover, Pennsylvania 

WHO WON HIS SECOND CONSECUTIVE 
BLUE RIBBON MILK AWARD at 
the 1961 PENNSYLVANIA FARM SHOW 

ALSO GOOD USED EQUIPMENT 

Has ne w 
wate rproof 
UREHI ANE 
pl asti c foam 
1nsulat io n . 

... which hns been traded in , now avail able a t your ZERO 
Deal er 's. Mail Coupon for derails. No obligation. 

FREE! NEW 14-PAGE IUUSTRATED 
•. . descri h cs in d~t ai l e ,·e rr th ing you shou ld know befo re 
)'O U in,· c·~ t in a nr mi lk ·hamll ing eq ui p men t. Expl:ti ns ho w 
m otl (' rn ZF.HO AUTOMATION san:s t im(', labu r a nd i n · 
crl·ascs m ilk p rofits. G i\'l'<; full info rmat iO n abou t th e ZE HO 
T -20 COt\IPU:TEf.r .,l(f J OMATI C VACUU M BU LK Mll.K 
COO LER . . . incl udi ng d im~n s ions or a ll d ifTe rem cu pac it)' 
ZJ:HO T a nk s. M ai l Cou po n for FR EE Book tod ay ! 

I 
I 
I 
I 
I 
I 

Ple ase sc: nd m~ FHEE 13ook J cscrib t'd ahovc .. locatio n of m•ar<.>S t ZERO f 
inst:lll :uio n . . . llc: t:lll '> abou t Fina nce Plan . .. and n am(• o f ·my nea rest I 
ZEH.O DcaiL·r. I 

39 1 

O I nm in tercsu:d in ~ood used l'(juip mc nt 

NAME 

SIZE OF MY MILK HOUSE . 
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ANOTHER JI•J( PRODUCT 

® 

Modern Sanitizer and Cleaner 

Provides Extended Bactericidal Activity 
Extensive lab tests and dairy experience 
conclusively prove that PENNSAN is an 
effective sanitizer. Further, it retains its 
bactericidal power even after drying on 
stainless steel for as long as 24 hours! 

% REDUCTION IN BACTERIAL COUNT 

AFTER EXPOSURE ON STAINLESS STEEL 

1 hr. 4 hrs. 7 hrs. 24 hrs. 

ESCHERICHIA COLI 
., 
! 

Trial 1 100 99.2 100 99.5 
Trial 2 100 99.2 99.6 98.9 
Trial 3 99.6 98 .2 99.2 100 

MICROCOCCUS CASEOL YTICUS 

Trial 1 96.9 99.5 98.0 100 
Trial 2 99.5 96.5 98.5 100 

Trial 3 100 94.5 99.0 99.5 

PENNSAN is the superior bactericide 
serving modern sanitization. It removes 
and prevents milkstone and films, works 

I 

in even hardest water, brightens and con­
ditions stainless steel, controls bacterio­
phages without affecting starter cultures. 
PENNSAN is a unique chemical sanitizer 
-a new concept to serve more sanitizing 
and cleaning needs. 

Write now for free booklet to B-K Dept. 

PENNSALT CHEMICALS CORPORATION 

East: 3 Penn Center, Phila. 2, Pa. 
West: 2700 S. Eastern Ave., Los Angeles, Cal. 

0 ~ 

Pennsalt 
Chemicals 

ESTABLISHED 1850 
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A MATTER ~ 
~ OF SOME CONCERN 
~ What Is the Official Plating Medium? 

~ 
~ 
~ 
~ 

THE ANSWER to this question is a matter of immediate concern to State Laboratory Directors, Milk 
Laboratory Survey Officials, and other dairy laboratories. There have been many conflicting reports and 
misund-erstandings as to the current status of Standard Plating Medium. 
Standard Methods for the Examination of Dairy Products, 11th edition 1960 (APHA) describes the Agar 
Plate Method and the materials to be used . This compendium specifies the use of Standard Methods 
Agar (Plate Count Agar) conforming to the formula appearing in the appendix (34) or one "giving 
equivalent" results. It goes on to say, "Before offical use as a basis for d·etermining Standard Plate 
Counts, all ingredients alledged to give 'equivalent results ' (3.07a) should have unqualified approval for 
such use by the Sub-committee on Standard Methods for the Examination of Dairy .Products of the 
APHA." 
No official compendium, Standard Methods, 11th edition, USP or AOAC stipulates that, "official us·e" 
recommends a medium that is certified by the Microbiological Media Commission. Neither does the Uni­
ted States Public Health Service or any other official agency recommend the use of certified media. 
This presumed condition and recommendation or requirement has been grossly misrepresented. 
The Microbiological Media Commission is a privately owl).ed and operat-ed corporation. It has no official 
connection with the American Public Health Association, 'although it is mentioned in Standard Methods, 

~ 
11th edition. This reference is clearly qualified by a footnote stating that certification procedure had 
not become functional and certified media would not be available until a program is implemented that 
is acceptable to the APHA. 

~ 
The American Public Health Association has not implemented a program that recognizes the Microbia-

ODS AGAR as described in Standard Methods for the Examination of Dairy Products, 11th edition 
1960 and as Tryptone Glucose Yeast Agar in the USP and AOAC. In addition to specifying the ingredi· ~ 
logical Media Commission or certified media. The only official plating medium is STANDARD METH-

ents, Standard M·ethods further specifies performance to meet productivity standards as described in 
the American Journal of Public Health, 44:935,1954. 

~ We hope this information will serve to clarify the status of official plating media and will assist ~ 
; the milk laboratories in selecting a brand of Standard Me thods Agar (Bacto-Plate Count Agar) that , 

~ meets all prescribed standards of;;~~~n~~r~o~n;n;TO R I ES l 
L ____ ~;;;:_~ _ ____J 

''some circumstantial evidence 
is very strong, as when .!fOu 

.flnaa trout in the milk:' 
Henry David Thoreau -1854-

'P 
• 

16 EXCLUSIVE NEW FEATURES 

If watering of milk is your problem, you no longer have to rely 
on circumstantial evidence. 
Advanced Instruments pioneered solid evidence with modern 
milk cryoscopy. Advanced Milk Cryoscopes are the finest, most 
accurate and reliable tools ever offered for detecting added 
water. 
Write for complete brochure and information about our "100-Sample Water Survey" 

49 Kenneth St., Newton Highlands 61, Mass. 
Telephone DEcatur 2-8200 
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For Really Safe Filtration PLUS a Reliable 

RAPID·FLO 
CHECK-UP ... 

RAPID· FLO® 
..... 

Mille Filter Disks 
Profit minded producers, fieldmen and plant personnel know the impor­
tance of producing top quality milk. That's why more dairy farmers use 
RAPID-FLO Single Faced Filter Disks than any other brand to improve 
milk quality and avoid loss. 

RAPID-FLO S/F Milk Filters are engineered by Johnson & Johnson for 
clean milk production and safe fi ltration, PLUS the extra benefit of a 
RAPID-FLO CHECK-UP for mastitis and extraneous matter. 

Urge your producers to read the important message on the bottom of 
each RAPID-FLO S/F carton. They'll find the complete story on improv­
ing milk quality and profit with the RAPID-FLO CHECK-UP. 

FILTER PRODUCTS DIVISION 

4949 West 65th Street • Chicago 38, Illinois 
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high potency, high speed germicide 

SANITIZES BEST! 
Use RoccAL, the first "quat" 
flld first in quality and per­
formance, in every step of milk 
production and you effectively 
control bacteria, slime, fungus 
and algae. Highly effective 
against both thermoduric and 
thermophilic organisms, 
RocCAL, in recommended di­
lutions, is virtually odorless, 
tasteless, will not injure or cor­
rode metal or rubber equip­
ment, cans, tanks, pipes, etc. 

' The choice of the milk in­
dustry for more than 25 years, 
RoccAL is a powerful germi­

l . cide that effectively , quickly 
1 and economically sanitizes 

walls, 1ftoors, holding tanks, 
tank trucks, utensils, machin­
ery, operator's ha nds, cows' 
teats, flanks and udders, etc. 
.. . yes, you can use it for every 
sanitizing need! 

In impartial testing of sever­
al types of germicides, RoccAL 
achieved lowest bacterial 
count, reducing the number 
from 912,916 to 143 as an aver­
age in 96 milk cans analyzed. 
Don't risk losses through im­
proper sanitization. Use 
RoccAL for the best sa nitii ing 
job every time. 

ROCCAL HAS A HARD WATER 
TOLERANCE LEVEL OF 550 ppm 

WITHOUT SEQUESTRANTS 
when tested by Official Method 

,...-------- ............... 
/~ . ROCCAL FIElD TEST UNIT', 

1 Is a qu1ck · ' 
\ method fo '_Prdaeflcal, accurate ' 
\ r m leafing ad I 

' concentrations of ROC;;~are I 
'-... solutions _,/ ..... .._ ___ ...,: ___ ....,..., 

Send for full dolo and price• on ROCCAL. 
FREE SAMPLE ON REQUEST! 

Subsid1 ory o f Sterl ing Drug Inc. 
1450 Broadway, New York 18, N.Y. 

v 

To ensure a quality concent rate, every piece of equipment used in the 
canning line is made of stainless steel. And complete sterilization is 
maintained from the start and until the concentrate is sealed in the 
san itary open-top type of container. 

Sanitarians Know 
These 8 Facts! 

1 Pure milk demands pure vitamin additives, 
• and Vitex® vitamin concentrates are the highest 

in quality! 

2 It is fundamental that in the modification 
• . of milk (o r in the addition of any modifiers 

to milk) only ingredients having the same sani­
tary quality be used. 

3 The dairy ingredients in Vitex vitamin D 
• milk concentrates are derived only from 

Grade A milk . 

4 The dairy ingredients used in Vitex vitamin 
• D concentrates are processed only in Grade 

A dairy plants. 

5 Each Jot of dairy ingredients used in Vitex 
• vitamin D concentrates is evaluated for 

sanitary quality by stringent methods of bac­
teriological procedures. 

6 Vitex vitamin mil k concentrates are proc-
• essed in a modern , regularly inspected 

plant designed especially for the product. It 
is given regular multiple sanitary inspection. 

7 Equipment used in processing Vitex vitamin 
• D milk concentrates complies with the 3A 

Sanitary Standards for dairy equipment. 

8. Vitex vitamin milk cho_nchen-
trates represent the 1g est 

of standards in dairy products 
processing techniques. They are 
used in America's outstanding 
and finest dairies. 

VITEX 

•• 
LABORATORIES 
A Division of NOPCO CHEMICAL COMPANY 
GENERAL OFFICES: 60 Park Place, 

Newark, N.J. 
PLANTS: Harrison, N.J. • Richmond, Calif. 

Pioneer Producers of a Comple te Line of Vitamin 
Concentrates for the Dairy Industry 

~--------------------------~ 



The dairy industry has come a Ion g way s 1 n ce 18 7 4 -
pttogttegg[veQy paced by HANS N 'S 

There have been revolutionary changes in 
the methods and processes of the dairy in­
dustry since Ha,nsen's started in 1874. But 
one interest remains the same today as it 
was then ... the basic demand for a qual­
ity product. ' 

have a common bond with Hansen's. It's 
a sound partnership of mutual interest and 
mutual confidence. It's typical of our ef­
fort, based on world-wide research and the 
most modern facilities, to give you rennet, 
cultures and colors that will make your 
good work more productive. If your goals are set in this direction, you 

CHR. HANSEN'S LABORATORY, INC. 
9015 W. MAPLE STREET, MILWAUKEE 14, WISCONSIN 

DRI - VAC L ACTI C 
CULTURES 
are ready to go on the 
firs t propagation from seed 
- to molher cu l tu re - to 
bulk . Simpl ifi es s La r t e r 
making-by using a fresh 
botUe daily you e limina te 
the uncerta inties of d a ily 
t ransfers. J\va il able in a 
variety of unrelr~ted 
s t ra ins, phage typed for 
your protection . 

CHEESE RENNET­
made by a n exc lu s iv e 
process, it's unsurpassed 
in b acter i a l purity and 
c rys ta l c l ar ity. Canal­
ways be counted on to pro­
duce a unifonn , firm curd , 
maximum yield a nd top 
sco ring c heese . J\va ilable 
in s ta nd a rd , double a nd 
triple s tre ng th . 

VI 

CHEESE C O LOR­
a vegetable color that com ­
pletely combines with the 
cheese curd to produce a 
uniform, rich yellow shade. 
Gives your c heese a n ex­
tra good m easure o! appe­
tite appeal that sets it 
apar t from a ll others. 
Packaged for your conven­
ience and economy in 1 
ga l. bol!les , 5 gal. cans, 30 
and 54 gal. drums. 

, 
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No other metal can make such a material di ffe rence in so many application s 

Canny users use Stainless Steel milk dispenser cans 
Never will one milk can go -through so much 
with so little damage. Even after 10, 15, 20 
years of hard usage a Stainless Steel milk dis­
penser can will still be in its prime. And it ~ill 
have a perfect attendance record-not one da.y's 
work lost . .. and no leakage. It will keep milk 
clean and pure. That's because Stainless Steel 
can be thoroughly cleaned thousands of times 
and still retain its smooth impervious surface. 

You don't have to baby Stainless Steel; it's 
strong. StainlessSteel milk cans mean economy 
in the long run. Generally speaking, there are 

.,. 

VII 

practically no replacement costs because Stain­
less Steel milk dispenser cans just won't wear out. 

If you'd like to be a canny milk can user and 
save money, too, check with your equipment 
distributor. For Stainless Steel, call your nearest 
Steel Service Center. 
United States Steel Corporation • American 
Steel and Wire Division • National Tube Divi­
sion • Columbia-Geneva Steel Division • Ten­
nessee Coal & Iron Division • United States 
Steel Supply Division • United States Steel 
Export Company 

~ United States Steel 
TRADEMARK 



SALUTES nN· ~· 

ID 

the GOLDEN ANNIVERSARY 
oflAMFS 

with a peel{_ into our own family albu1n . . . 

f!llten ... 

CP sold first Homogenizer's in the U.S . CP 5-Cyl. Sta inless Steel Homogenizer 

CP 3M-30 Continuous Ice Crea m Freezer 

CP 1908 Disc Continuous Freezer 

NOW ... 

CP "Crescent"® Plate HTST 
Pa steurizer 

CP ADT Multi-Process Tank 

THE ~~
0 

MFG. COMPANY 

General and Export Offices: 
1243 W. Wa sh ington Blvd .. Chicago 7, Ill. 

CREAMERY PACKAGE MFG. CO. OF CANADA, LTD. 

267 King Street, West • Toronto 2B, Ontario 

BRANCHES: Atlanta • Boston 78 , (Belmont Sta .) • Buffalo • Charlotte • Chi cago • 

Dall as • Denver • Houston • Kan sas City, Mo . • Los Angeles • Memphis • Minnea polis 

• Na shville • New York • Omaha • Phila de lphia • Port land, Ore. • St. Louis • Salt 

Lake City • Sa n Francisco • Seatlle • Toledo • Waterloo, Iowa 
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EDITORIAL 
Fifty Years of Leadership 

Our Association has now reached the half century mark. It is fifty years old this year. Inter-
national was born in 1911 when thirty-five dedicated men met in Milwaukee to form this, The Inter 
national Association. Two of th e original thirty-five were from oth er countries, nam ely Australia and 
Canada. 

Taking root from this early leadership, the AssociatiOn has grown and prospered until today its mem­
bership numbers over four thousand and its official J oumal goes to some fifty-four foreign countries. It 
is th e largest Associa tion of its kind in existence. These facts a lone stand as a tnbute but accomplish ­
ment and leadership does not stop h ere. 

ln 1911, the founding fath ers were concerned w ith problems that persist even today. At their Mil­
waukee meetin g fifty years ago they were seriously concerned with . . . "necessary and !roper steps 
to be taken to give maximum safety to the milk supply; standardization of requirements an procedures 
and the quality of pcrsom1el engaged in milk inspection." \Vhilc much has been clone in the intervening 
years to solve these pressing problems, our Association in 1961 is ever mindfu l that these do still remain 
as problems for which entirely satisfactory solutions have as yet not been fo und. 

Fifty years ago the milk control pictme was quite different, in many respects, from that experienced 
today. That was the era of raw milk. It was an era when milk inspection was looked upon with ridicule 
and even with disrespect. There was hardly a vestige of organized animal disease control. Milk was 
milk and all too often it was handled with little regard for sanitary quality •and safety. In 1911, th e 
science of bacteriology was just beginning to come of age and relatively few recognized nor comprehended 
the potential of milk as a vehicle of disease transmission. 

The thirty-five men in Milwaukee fifty years ago stood almost alone. Their recognition of a problem 
in milk control both nationally and internationally placed theri1 in a group apart. Viewed in the light 
of their day th ey were reformers, do gooders and even agitators. It was they who would meddle in the 
affairs of private enterprise. They advocated regulations and requirements which, to the uninform ed -
and in that clay there were many - would be restrictive, wmeecled and wholly uncalled for. 

But the early pioneering done fifty years ago has paid rewarding dividends. Leadership has not lag­
ged. Could these men view th e progress that has b een made over th e years they would be justly proud. 
They would be proud of a long list of milk sanitarians and specialists who have played a prominent role 
in the excellence of our milk supply today. In the annals of milk control the names of Kelly, Hollings­
worth, Supplee, Shoults, Hiscock, Estes, lrwiil, Palmer, Parker, Johns, Grim, Ehlers, Brooks, Frank, 
Abele, Ross, Tiedeman and Fuchs stand out as men who carried on the tradition of leadership and made 
important contributions to the whole field of dairy science and milk control. All of these men rose to 
the office of President and through their actmlen and dedication, International can lay clain1 to its un­
questioned position of leadership. 

vVhile leadership on the part of men who served th e Association has been outstanding, it has been 
the effort of many working in a conm1w1ity of interest which has led to progress. And progress has 
been made in the several phases which were mentioned and recognized as urgent by the early founders. 

Beginning about 1924, the work of Abele and Frank in laying the ground work for the Milk Ordin­
ance and Code recomm ended by the Public Health Service has h elped to accomplish one objective with 
which the founders were concerned, namely, how tu -p·rovicle acleq·uate safeguaTcls for the m-ilk supply. 
But the Code, as it is presently known, is the out growth of mature judgment and the experience of 
many of our members, both past and present. Revised many times and constantly subject to evaluation 
and change as dictated by need and technological advances, this document stands as the most complete 
and authoritative manual for milk control in the world today. International has always had a prominent 
part in the formulation of these standards and requirements . It is justly proud of its role in charting 
a well laid course in the fundamentals of milk control. 

Expressed as an other earl y objective, the thirty-five men in Milwaukee wanted to . . . "standardize 
and make uniform our work." H ere again, International has shown outstanding leadership. At least 
two developments toward this objective have been realized. The first involves standardization of process­
ing equipm ent through the work of the 3-A Sanitary Standards Committees . Embodied in these Com­
mittees we see a unique example of cooperation between dairy manufacturers, processors and official 
control agencies. No industry today has advanced as far in the standardization of pro'cessing equipment 
for precision, sa fety and sanitation as is true of the dairy industry. Again International has and is 
playing a vital role. 

The second developmen t geared to the promotion of standardization and ·un-ifomrity relates to the 
National Conference on Interstate ·Milk Shipments. Less than a decade old, much has been accomplished 
toward mutual cooperation among' the several states and municipalities who both ship and receive milk 
from outside their immediate jurisdiction. vVhile this is a voluntary movement with only token financia l 
hackin a, it has made cerclitable advances toward the elimination of jurisdictional overlapping and in­
spect io~ duplication. Here a recognized need for standardization and uniformity of regulatory action has 
been th e motivating force which has aclvancecl this highl y commendable program. 

Again, in th e early clays leaders in milk sanitation expressed anxiety about the caliber of personnel select­
ed 'tL' do the milk inspection job. In the intervening years, marked improvement has been made, but 
there are still all too many weak spots, especially at the local level. vVhile it is tru e that merit systems 
have become operative wherein qualifications have been established for education and experience, a great 
dea l of tightening is still needed . This is one objective where more work is ·needed and where th e voice 
of In ternational should be more distinctly heard. 

As one reviews th e past fifty years of International, it can be proudly said, these have been good 
years. \oVe believe our found ers would be proud of what has been clon e. Our current measure of milk 
quality and safety is a far cry from the pioneering clays a half century ago. On the other hand, we can 
not assume a self satisfied attitude for the job is not finish ed and it probably never will be. However, 
there is real sa tisfaction in knowing that in 1961, our people, almost universally, can enjoy a safe and 
wholesome milk supply. In this, International has played a prominent and significant part. ' 'Ve who 
are now active in the field need remember that some clay we too will be considered pioneers and a half 
c·entmy hence we hope our successors will think of us as vigorous, intelligent and dedicated workers 
who rencl en·cl 111 eritorious service in improving the safety and dietary qualities of our Nation's milk supply. 

H. S. ADAMS, 
Indiana University School of Medicine 
Indianapolis 7, Indiana 
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A COMPARISON OF COOLING PERFORMANCES 
OF FARM BULK MILK TANKS' 
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Departm ent of Agricultural En gin eering, lowa State Universitu, Ames 
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Experiment Station, Ames, Iowa; Project 1282. 
Milk temperatures in 35 ice-bank and 23 direct-expansion 

(58 total) farm bulk milk tanks of atmospheri c design were 

measured during the summers of 1958 and 1960. Addi­

tional information was obtained by a questionnaire. 

Cooling requirements specified in 3-A Sanitary Standards 

were used as the basis for determining performance. 

Twenty-two percent of the DE tanks failed during the 

first m ilking to properly cool the milk to 40°F, and 26% 

failed during the second milking. IB tanks had 34% fail 

for the first milking and 17% for the second milking. 

For the second milking 35% of the DE tanks permitted 

the milk to exceed a SO•F blend tempe rature. The 

average time above so•F was 45 m inu tes. IB tanks •had 

23% fail to meet this requirement for an average time of 

20 minutes. About 75% of the producers poured m ilk 

into the tanks in quantities of 3 to 5 gallons. Averag .~ 

milk temperature rise was 11 •F for bot h types of tanks. 

Maximum stratification temperatures for the DE tanks 

averaged 2.6°F and for the IB tank 3.2•F. The stratification 

temperature patterns were different for the two types of 

tanks. 
Some of the faulty tanks were rechecked in 1960. Me­

chanical and refrigera t ion problems along with operator 

neglect were responsible for most of the tanks not cooling 

to 4C•F in the specified time. 

When loadings are heavy and air temperatures are high, 

second-milking blend temperatures will . exceed so• F in 

many farm tanks as they a re now designed and ope rated. 

F aster rates of milking w, ill also tend to cause high blend 

temperatures. 

A systematic routine check of all t anks would redu ce 

considerably the numbers not meeting 3-A Standards . 

An inspection system should involve the hauler, fieldman, 

sanitarian, tank dealer, and the producer. 

Reports that some bulk milk tanks vvere not meeting 

recognized standards of cooling led to a study of the 

performances of bulk milk tanks on farms with rep­

resentatives of the Iowa State Department of H ealth , 

U. S. Department of Agriculture, and Iowa State 

University cooperating. During the summers of 1958 

and 1960, eight mi lk sanitarians located in seven dif-

'Presented at th e 47th Annua l Meeting of the lntcrnntional 

Associat ion of Milk and Food Sanitarians, Inc., Oct . 26-29, 

1960 at Chicago, Illinois. 
2}ournal P3per J-3997, Iowa Agricultural and Hom e Economics 

ferent areas of Iowa with the assistance of milk plant 

fieldmen metered milk temperatures in 58 tanks of 

the atmospheric type. Some of the information ob­

tained will be presented in this papm:. 

PROCEDURE AND INSTRUMENTATION 

Temperatures were measured and record ed with 

16-point recorders. Sensing elements were 24 A vVG 

copper-constantan thermocouples housed in !ow-ther­

mal conductivity rods . 
The thermocouple junctions were located just be­

lovv the surface of the rod . Fifteen 2-in spacings of 

junctions were used with the bottom junction one­

eighth inch from the end of the rod. Components 

for one of the two instrumentation sets are shown 
in Figure l. 

Figure l. Thermocouple rod and rod c lamp shown with 

recording instnu11 ent. 

Milk temperatures in each tank were metered for 

48-hour periods between May 15 and September 15, 

1958, and August 1 and September 1, 1960. There 

were two exceptions in which the temperature was 

recorded through only three rather than four milk­

ings . A tank with the temperature-measuring equip­

ment in place is shown in Figure 2. 
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TABLE 1-DESCHlPTLON AND 0PEHATJ NG CHAHA CTEIII STI CS or· THE TA N KS STUDIED - JOWA ] 95o 

Rra nd 

1\ umher 
of 

f.OIIl l\S 

Average 
tn nl;: 

<'apacit y 
(ga l ) 

.A ,·e rage 
rapa city 

at 
ri clmp 

% 

AYerage 

c·ompre!-;so r 
motor s ize 

(hp) 

::\l aximum 

qu aptity 
p er 

milking 
EOO• 
(gal) 

Hp . p~ r 

50 gal 
r noled 

per 
milkin g 

Ty pe 
of 

ro n denser 
C'OOlin gb 

DIRECT EXPANSION 

A 9 292 68 

B 9 248 84 

c 5 400 60 

23 
A verage 28R 73 

D 16 312 80 

E 10 335 75 

F 5 355 57 

G 4 345 75 

35 
Average 331 75 

1.67 

2.11 

2.00 

1.91 

ICE RA . 'K 

1.03 
1.25 
1.20 
1.06 

1.04 

73 

62 

100 

75 

78 
84 
88 
86 

83 

l.l5 

1.70 

1.00 

1.27 

0.66 
0.74 
0.67 
0.62 

0.63 

5-A 
3-A & \V 

] -\V 
8-A 

1-A & W 
1-A & W 

1-\V 

16-A 
4-A 

10-A 
4-A 

''EOD = Every other clay. "A== air; ;\ & \ i'=air and water; \\1= water 

\ iVhen installing the thermocouple rod in the tank 

cover, a fill opening was selected opposite to the end 

usually used by the farmer for pouring milk, or 

receiving milk from the pipelines. These cover open­

ings were invariably located off the center line of 

the tank. Therefore, the thermocouple rod was never 

located over the lowest part of any tank. Permitting 

the rod to slope to the center line of the tank was 

inadvisable considering the locations of many agita­

tors. The rod in its vertical position was permitted, 

however, to touch the bottom of the tank in all cases. 

Thermocoupl e temperatures were recorded 'lt tbe 

rate of one per 30 seconds . Any given thermocouple 

of the 16 had its temperature recorded once every 8 

minutes. Therefore, the temperatures recorded are 

not necessarily the highest or lowest milk ten'\t)era­

tures at the thermocouple locations. 

Pouring of warm milk near the rod about the time 

the temperature of a thermocouple vvas being re­

corded could give a· higher than normal temperature 

reading for that 8-minute period. Any temperature 

maintain ed at about the same level for several periods, 

however, was considered as a representative tem­

perature. 
1 To represent the cooling performances of :he tanks 

with curves having a reasonable number of points, 

one location per tank was plotted at 32-minute inter­

vals from the start of milking. As the lowest thermo­

couple, 1/ 8 inch from the bottom of the rod, was 

influenced by the evaporator temperatures on tanks , 

the next thermocouple, located 2 1/8 inches from 

the bottom, was selected as the one sensing the coldest 

milk temperatures. 

D ATA ON THE T ANKS 

D escriptions and operating characteristics of the 

seven different brands of tanks studied are shown 

in Table 1. Three of the brands were of the DE 

( direct expansion ) and four of the IB (ice b ank ) 

types. 

Figure 2. A bulk milk tan k with in strum entation equip­

ment in place. 
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The average DE tank had a capacity of 298 gallons, 
was filled to 73% capacity with four milkings, and 
had a compressor motor calculated to be 1.91 hp . 
Condensers on 13 of the 23 tanks were air-cooled, 8 
were air-and-water-cooled, and 2 were water-cooled . 

The average tank capacity of the IB group was 
331 gallons. It was filled to 75% of its maximum 
capacity at the end of four milkings. The compressor 
motor size was 1.04 hp. All 34 tanks had air-cooled 
condensers. 

COOLING PERFORi\IA!'ICE- 1958 

The cooling performances for the first and second 
milkings of the seven brands studied are represented 
in Figures 3 through 9. The solid line of each figure 
represents the performance of the average tank. The 
broken lines show the extreme variations in perfor­
mance and do not necessarily represent the cooling 
rate for a particular tank. 

In the following discussions on cooling performance, 
references will be made to "3-A Sanitary Standards 
for Farm Milk Cooling and Holding Tanks" (1) (here­
after referred to as 3-A Sanitary Standards ). In­
cluded in its functional standards for cooling per­
formances are the following: 

A tank designed for every-other-clay pickup shall cool 25% 
of the rated vo lume uf th e tank containing raw milk from 
go• to 50•F within 1 hour after the tank has been fill ecl to 
25 % of its rated capacity, with coo li ng system in operation 
durin g the filling period. The cooling system shall then coo l 
the above volum e from so•F to 40 • F within the next hour. 

Second or subsqeuent milkin gs : The cooling systems of 
tanks• • • shall be capable of preventing the blend temperature 
of th e milk in th e tank from rising· above 5o•F. • • • • Before 
th e add ition of the second or subsequent• • •milkings, th e" • • 
mi lk in the tank shall be cooled to 37 °F . 

Brand A (DE) 
figure 3 represents the cooling performances of 

nin.e brand A tanks. Three of these tanks failed to 
cool both the first and second milkings to 40°F with-
in the time allowed by the 3-A Sanitary Standards. 
It was evident that the cut-out settings of the thermo­
stats on these tlu-ee tanks were too high. Two of the 
tlu·ee tanks also had blend temperah1res above 50°F . , 
Two other tanks with milk temperatures betvveen 32 
and 34°F at the start of the second milking also ex­
ceeded 50°F. One of these had a water-cooled con­
denser and was loaded to 93% of its capacity at pick­
up. The other was air cooled, operating in an am­
bient of 84 o F and was 84% loaded. 

The second-milking time for the four tanks exceed­
ing a 50°F blend temperature averaged 1 hour 4 
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FIGURE 4 COOUNG PERFORMANCE OF 9 BRAND B DIRECT- EXPANSION 
BULK MILK TANKS - IOWA 1958 

minutes. The average milking time for the five 
tanks of Brand A which did not exceed the 50°F 
blend temperature was 1 hour. Loadings in these 
latter tanks, however, averaged only 56% of capacity. 

Brand B (DE) 
I Temperatures in nine brand B tanks are represented 

in the curves of Figure 4. Average second-milking 
time was 1 hour 15 minutes. 

Two of these tanks were unable to meet 3-A Stan­
dards for cooling to 40°F for the first and second 
milkings and a third tank failed to meet requirements 
during the second milking. The shapes of the cur~es 
indicate that thermostat settings were low enoughr to 
be nonrestrictive to the cooling process. One of these 
tanks utilized only 64% of the tank capacity and 
operated during the second milking in an average 
ambient temperature of 75°F. The other two tanks 
were 80% and 93% loaded and operated in average 
ambients of 85°F and 80°F, respectively, for the 
second milkings . 

Four tanks with air-cooled condensers failed to 
meet the 3-A Standards blend temperature requiTe­
ment of 50°F. One of these was the 93% loaded tank 
referred to in the group that failed to meet 3-A Stand­
arcls cooling time. The other three tanks were loaded 
to 95, 86, and 69% and were operated during the 

second milking in average ambient temperatures 
less than 70°F. 

Brand C (DE) 
Figure 5 represents five brand C tanks with con­

densers cooled as follows : three air and water ; one 
water; and one air. D ata show that three tanks had 
milk temperatures of 32°F and lower during both 
the first and second-milking periods. The reader is 
reminded that the location of the thermocouple from 
which these temperatures were taken was 2 1/ 8 
inches from the bottom of the rod. Such low tem­
peratures indicate that some icing of the milk oc­
cmTed in these tanks. 

All five tanks cooled the milk within the time 
periods specified by 3-A Standards. The average 
second-milking period was 1 hour 18 minutes. One 
tank operating in an average ambient temperature 
of 76°F permitted the blend temperature during the 
second milking to exceed 50°F. This 600-gallon tank 
with a 3-hp aiT-cooled condensing unit was loaded to 
74% of its rated capacity. 

Bmnd D (IB ) 
Figure 6 represents the cooling performances of 16 

brand D tanks. Average time for the second milking 
was 1 hour 18 minutes. 
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TABLE ~SECOND-MILKING BLEND T E MPEHATUHES I N BuLK 'IJLK TANKs-IowA 1958 

Bran d 

~u l nhcr 

uf 

tanl.;x 

Su miJer 

cx(·cedi ll l!' 
~,u o J!', 2nd 

mill\in g 

.\ ,·crag"l! t iJue 

abo ve 50°Jl-, 
(mi n) 

.\ ''cragc ri stt 
dur ing 2nd 

milldu g 
( 0}') 

Ha nge of 
ri~c during 
~ nd milldng 

( oF) 

JJIHECT E'XPAN"~IOS 

A 
B 
c 

9 
9 
5 

23 

4 
4 
1 

9 
Av. 

48 
45 
34 

45 

lJ 
12 

9 

11 

6 to 20 
3 to 21 
3 to 13 

H'E llAX K 

D 16 6 

E 10 2 

F 5 0 

c 4 0 

35 - 8-

Av. 

The agitator on each of these tanks was operated 

with a timer, which means that the operation of the 

agitator depended upon the tank operator. More 

recent models of brand D have the agitator electri­

cally connected to operate with the water pump. This 

inter-connection is necessary to insure fast cooling. 

These newer models were not available for this study. 

Ten of the 16 tanks did not meet 3-A Standards 

of cooling to 40°F for the first milking and five failed 

for th e second milking. Thermostats on four tanks 

were not set low enough to permit cool'ing of the 

milk to 40°F . 

Six tanks exceeded a 50°F blend temperature dm­

ing the second milking when the average milking 

time was 1 hour 25 minutes and the ambient tempera­

ture was under 75°F. The continuous but slow rate 

of cooling of some of these tanks indicates that agita­

tion of the milk was not maintained throu ghout the 

cooling period. 

Brand E (IB ) 
Ten tanks of brand E are represented in the Cllrves 

of Figure 7. Average second-milking time was 1 hour 

19 minutes. 
Two tanks during the first milking did not meet 

3-A Standards time c?f cooling to 40°F. During the 

second milking all tanks cooled the milk within the 

allotted time. 
Two of the 10 tanks exceeded 50°F blend tem­

perature during the second milking. Both of these 

t:~;yo tanks were 70% loaded and the milking times for 

the second milkings were 5.5 minutes and 1 hour 50 

minutes, respectively. Average ambient temperatures 

during the milking and cooling periods were less than 

75°F. The operator of one tank reported that the 

23 
11 

0 
0 

20 

12 
13 
11 
4 

11 

9 to 14 
10 to 17 
10 to 16 
3 to 6 

condensing unit ran continuously which suggests that 

the unit was low on refrigerant. 

Brand F (IB ) 
Figure 8 represents the cooling performances of 

five brand F tanks. !VIilking time averaged 1 hour 

for the second milking. 

One tank failed to cool both the first and second 

milkings to 40°F within the time allowed by the 3-A 

Standards. During the second milking it was eviden t 

that the cut-out se tting of the thermostat controlling 

the water pump and agitator was too high. 

Blend temperatures in all five tanks were within 

the limit of 50°F set by 3-A Standards. Average load­

ing was 57%. 

T i \ BLE 3 - i\1AXI )\ ( ~I TEM P EI\ATUIIE STIIATlFIC :\TION O L' M ILK 

J)i BULK TANK~-lOWi\ 1958 

A ve rage Arura g:c 

.\ rc ra :;c '!'em per a lu re ambient t'il i'H(' if y 

l l' ltl PCraturc raug-e lt.: IIIIJCra hlrc i ll pit'lwp 

J: rau d ( oF) ( oF) (
0 lc) % 

UlHE C'l ' EXl'AXSIOX 

A 2.3 2 to 4 68 74 

B 2.8 l to 4 84 7o 

c 2 .9 1 to 4 60 73 

A verage 2.6 73 7.5 

!{ ' ];; ll..\XIi: 

]) 3 .6 1 to 5 80 78 

E 3.4 l to 5 75 79 

F 2 .0 1 to 2 57 75 
(; 2.7 1 to 4 75 8 l 

A\·erage 3.2 75 70 

----
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/IN. PERCENT CAPACITY AT PICKUP - 50 •4 
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:s 70 
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FR>T ML~ 

AV. AMB. TEMP. DURING 
COOUNG - 79 F 

SECOND MILKING 

~- AMB. TEMB. DURING 
COOLING - 70 F 

, 
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TIME FROM START OF t.ti....KING - HOURS 

FIGURE II - REQ£CKEO '"""'PE~RF~~-.oMANCE OF 5 ICE- BANK TANKS WHICH PERFOR~ 
~SATISFACTORILY IN INITIAL STUDY - IOWA 1960 

Brand G (IB) 
The cooling performances of four brand G tanks 

are represented in Figure 9. 
The average tank of 335 gallons was 75% loaded. 

A different feature of this brand was that milk being 
added to the tank was distributed over a refrigerated 
wall. The trol!gh for distributing the milk was at­
tached to the tank sidewall. 

These four tanks met 3-A Standards of cooling and 
easily kept the blend temperature below 50°F. The 
average milking time during the second milking was 
1 hour 23 minutes. 

BLEl\'D T EMPERATURES 

Second-milking blend temperatures are good in­
dicators of how well a tank is performing. As shown 
in Table 2; nine of the 23 DE and eight of the 35 
IB t<mks permitted the milk to rise above 50°F dur­
.ing the second milking. The average temperature 
rise for both types of tanks was 11 °F. Brand G had 
a considerably lower average rise than the other 
tanks, but the small number of tanks did not affect 
greatly the average temperature rise of the IB tanks. 
For those tanks failing to meet blend temperature 
requirements, the time that the milk was above 50°F 
averag_ed 45 minutes for the nine direct-expansion 

tanks and 20 minutes ' for the eight ice bank tanks. 
Compressor horsepowers for the air-cooled con­

denser DE tanks averaged 1.47 hp. for each 50 gal­
lons of milk that could be cooled per milking. This 
ratio is very close to the minimum value of 1.5 hp. 
recommended by Tumer (2). 

As shown in Table 1, the average horsepower for 
all types of condenser cooling on the basis of 50 
gallons of milk cooled per milking was 1.27 hp. This 
ratio again is in the range recommended. 

Ice bank tanks averaged 0.63 hp. per 50-gallon unit 
of milk cooled per milking as shown in Table 1. This 
is almost h vice the minimum value recommended by 
Tumer (2) . However, the capacity of the condensing 
units for these tanks has relatively little influence on 
the rate of cooling the milk. Cooling is primarily 
dependent upon the ice bank and water-circulating 
features. 

Fifty-five of the 58 producers in the study re­
sponded to a question concerning whether pails or 
a pipeline was used in getting the milk into the 
tank. Forty- two of the 55 producers used pails. The 
type of tank had no influence on whether pails or 
pipelines were used. 

Thirty-three of the 42 producers es timated that 
milk quantities in the range of 3 to 5 gallons were 
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poured at one time into the tanks. Six producers 

reported quantities of 8 gallons, and three producers 

stated that 10-gallon cans were used. 

Sn1ATIFICATION TE::>.IPEHATURES 

Temperature stratification ·refers to the tempera­

ture difference that occurs when the milk is not 

agitated. As milk often is picked up shortly after 

the fourth milking, maximum temperature stratifica­

tion is likely to occur either during the period after 

milk from the third milking is cooled , or during this 

period for the second milking if this is a morning 

milking. 
Values of temperature in Table 3 are averages of 

those recorded for the second or third milkings, de­

pending upon which were the highest. Maximum 

stratification in the DE tanks averaged 2.6°F , with 

the average tank filled to 73% of capacity and the 

average milkhouse air temperature at 75°F. These 

corresponding values for the IB tanks were 3.2°F , 

75% and 79°F . 
During stratification, the DE tanks had a different 

characteristic temperature profile than most of the 

IB tanks. Temperatures in the former were higher 

in the bottom and top layers of milk than in the 

center. This accounts for the lower stratification 

temperatures of this type of tank. 
Ice bank tanks with the exception of brand G 

showed a progressive temperature rise from bottom 

to top. Part of the bottom surfaces of brand G are 

like DE tanks in that heat losses from the milk go 

directly to the outside. The pattern of profile tem­

peratures in brand G was similar to that of the DE 

tanks but less pronounced. 

CooLING PERFORMANCE-1960 

Figures 10 and 11 represent the cooling perform 

ances of three DE and five IB tanks that were 

rechecked during the summer of 1960. All of these 

tanks had failed to meet the 3-A Standards rate of 

cooling to 40°F during the initial study. Yet, in this 

later study, all tanks met this rate of cooling. 

A partial and perhaps in some cases a complete 

explanation of these improved performances was the 

service given to the eight tanks in the period between 

the two studies. The kinds of work and adjustments 

required as reported by the farm ers concerned were 

as follows: 

!Tnr :'-i UliiBER 01' TANKS 

Compressor repairs 2. 

Hefrigerant added 5 

Thermostats ad justed 5 

Condenser fan repairs 2. 

Agitator wired to pump 4 

Agitator repairs 1 

Condenser cleaned 2 

The broad curve shown in Figure 11 for one tank 

was partly the result of the milking period extending 

over 2 hours 30 minutes. 
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VIRUSES AND MAN' 
SAMUEL H. HOPPER 

Indiana University M edical Center 

Indianapolis, Indian a 

The activities of the Sanitarian are as broad as the 
field of public health . Since he is expected to know 
the answers to a wide variety of problems, he must 
try to keep up with the rapidly increasing amount of 
information arising from scientific research. One of 
the bas ic areas within the scope of his activities is 
the control of communicable diseases. To b e ef­
fective in this area he must have information concern­
ing the cause of disease, where it has occurred, when 
it occurred, the humans or animals involved, how 
it was transmitted , and other epidemiological data. 
The youngest member of the microbiological family, 
and one with which sanitarians should have a work­
ing knowledge is the group comprising the viruses. 

SIZES OF VIRUSES 

At the outset, it is very difficult to describe the 
vinises because events have happened so quickly 
that when we say they are the "smallest living things" 
we must qualify each word with a definition. Facts 
are needed before conclusions are drawn or state­
ments made. For example, the story is told about 
an Oxford medical student who dug up an ancient 
university regulation which said he was entitled to 
a pint of beer while he crammed for his final exams. 
He was so p ersisten t that the authorities provided 
him with his pint, but they also searched through 
the regulations and fined him five pounds for not 
wearing a sword! This was a case where a little 
bit of knowledge was dangerous, and tl1e sort of 
situation to be studiously avoided. 

The "smallest" means that it is measured in milli­
microns . A millimicron is one one-thousandth of a 
millimeter , and Influenza A (PR8) for example, is 
about 100 millimicrons, while polio virus has an 
average diameter of 10 millimicrons. They appear 
to be "living" in that they reproduce. Recent scien­
tific advances, however, require some reflection on 
the meaning of this term, since vimses have b een 
crys tallized and fractionated by biochemical pro­
cedures . Thus, ribonucleic acid obtained from polio 
virus , (1) was changed by phenol into an infective 
unit. The enzyme ribonuclease is cap able of destroy­
ing it, and various inorganic substances assis t the 

'Based on a paper given as part of th e Ed ucation Program , 
lOth Annual Meeting, Indiana Association of San itarians, 
June 1960, Indianapolis, Indiana. 

p rocess of infection by depletion of calcium in the 
infected cells. Thus, a chemical has caused infection; 
this may indicate an expansion or perhaps a restate­
men t of the germ theory of disease. 

To reflect for a moment longer on the concept of 
s i~e, have you ever calculated the number of staphy­
lococci which theoretically would fit in one cubic 
centimeter? Assume that the organism is one micron 
in diameter. Since it is spherical, its volume then 
becomes approximately 0.5 cubic microns. A cubic 
centimeter is equivalent to 1012 or one million mil­
lion cubic microns, and it would therefore accomno- , 
date 2 x 10" , or two million million staphylococci. 
On this basis one cubic centimeter could house 2 x 
1020 p olio viruses. These astronomical numbers tax 
the imagination and they do give some meaning to 
the tremendous infectious potential of small amounts 
of material. 

NATURE OF VIRUSES 

The viruses not only are parasites, but they are 
strictly so, since they multiply only within living 
cell s. The bacterial viruses, known as bacteriophages 
(2) cause the bacteria to disintegrate or undergo 
lysis. During this process the phages· reproduce in 
large numbers. Extensive research with the bacterio­
phages has shovvn that they enter the genetic ap­
paratus of the cell and may change it. Ribonucleic 
acid (RNA) stores a great variety of biological in­
formation. The molecule of nucleic acid consists of 
about 1,000 building blocks known as nucleotides. 
Each of these contains phosphoric acid, sugar, and 
one of four bases : adenine, guanine, cytosine and ura­
cil, in the case of RNA; or adenine guanine, cytosine 
and thymine in the case of deoxyribonucleic acid 
( D NA ) . It has been estimated by W. i\IL Stanley, 
the Nobel laureate who crystallized tobacco mosaic 
virus, that a 1000-unit nucleotide chain containing 
a coded repeat of these four bases could form about 
10'"" different arrangements. A 100-unit chain could 
exist in 10" arrangements. He points out that these 
galactic numbers could carry the code for every bit 
of life on earth and in the sea. 

Another property of viruses is that they may remain 
dormant or latent in the host cell. If these same 
characteristics should apply to humans, then changes 
in metabolism might give a hidden viru s the chan ce 
to manifest itself. This could result when the bio-

( Cont. on page 259 ) 
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A HALF CENTURY OF SANITATION PROGRESS 
H. s. A DAMS 

Director, Sa nitary Science Cu 11 rses 

l ndiclll a University Sclwul o f M edicine 

In d ianapolis, In d iana 

This, the year 1961 , is our Colden Anniversary. 

F or fif ty years Intern ational has b een a potent :force 

working toward its dedicated objective to improve 

environmental healtl1 nnd sanitation. It h<ls long 

b een identified with the milk and dairy field. but 

one must not overlook the fact that other phases of 

health protection have b een closely woven into the 

fabric of its total program. 

International was born at a time when the whole 

complex of foods were coming under closer scrutiny. 

The first federal pure food and drug law took effect 

in 1907. Chicago passed a city ordinance re1uiring 

either pasteurized milk, or milk from tuberculosis 

free cows in 1908. Pasteurization was in its infancy. 

Dr. Charles North's studies on time and temperature 

for pasteurization were being comple ted . Elemen­

tary laboratory procedures for the bacteriological 

examination of milk were just being developed. Milk 

processing equipment was crude, mechanical refrig­

eration on producing farms nonexistent and out­

breaks of disease from infected milk supplies all too 

numerous. There was little uniformity in milk regu­

lations, but the early founders recognized the need 

for uniformity and the proceedings of early Inter­

national meetings give abundant evidence that there 

was a strong desire for standardization . 

Thus, from this small but notevvorthy beginning 

the influence of International began to be felt . Pro­

ceedings of the annual meetings were published and 

widely disseminated . H ealth officers, dairy scien­

ti sts, bacteriologists , sanitarians and representa tives 

of the dairy industry looked upon the proceedings as 

<wthoritative prononn ccments hera1cling the newer 

knowledge of environmental hygiene. 

In 1924 one of the most significant developments 

towards uniformity of milk regulations became a 

reality. It was in that year that the first draft of the 

Standard Milk Ordinance and Code was assembled . 

Prior to this states and communities had devised , 

what were considered at that time, sanitary milk 

regulations. Based on available information as well 

as refl ecting the viewpoint of the author, considerable 

variation was evident. Due to this lack of uniformity 

the State H ealth Commissioner of Alab ama requested 

the Public H ealth Service to send one of its milk 

specialists to that state to lend assistance in draftin g 

an ordinance which could be applied state wide and 

would represent the most up-to-elate thinking in the 

field . Assigned to this tas k was the la te Leslie C. 

Fran k, whose knowledge of tlie field was profound 

and whose dedication to the cause of milk safety 

unsurpassed. ·working closely with Leslie Frank at 

the time was C. A. Abele who is a past president 

of International and a stalwart who has devoted a 

life time to sanita tion. 
It is hardly necessary to poin t out tl1 nt th e Standard 

Milk Ord in ance an d Code has had a grea t and last­

ing influence on milk sanitation specifi call v and on 

public health procedures general!);· It is . the mos t 

universally used code of its kind in existence, but 

its influence has extended far beyond the single field 

of mi1k contro l. Its format, in cl usiveness and techni ­

cal excellence has been a model which has been 

closely followed in drafting other kinds of regulations. 

The Ordinance and Code Regul ating Eating and 

Drinking Establishments, the Ordinance for Frozen 

Desserts, Shellfish, Poultry and Automatic Vending. 

to give some examples, have been developed and 

promulgated as an outgrowth of the original and 

monumental work on the Milk Ordinance and Code. 

International's leadership has been demonstrated 

again and aga in as these ordinances, codes and regu­

lations have been developed. Serving in advisory 

and consultant capacities individual members have 

r~ndered valuable service through wide knowledge 

of the problems involved and through ex tensive prac­

tical field experience. 

As ordinance specifica tions became more detailed 

and definitive and as technological changes evolved 

it became evident that there should be a mechanism 

developed whereby industry and control ~ · gen c i es 

could meet together for a discussion of mutua l prob­

lems. Signifi cant advan ces were being made in. pro­

cessing ec1uipment. ew machinery, new methods 

and new materials were rapid1 y being introdu ced. 

The critical ques tion arose, "vVould th ese new dev ices 

cOn?J?
1!J with public health requirements?" 

The solution to these problems call ed for joint 

action by all parties concern ed. This led to the 

creation of the 3-A Sanitary Standards Committees 

whose composition included representatives fr o m 

three different groups as follows: The D airy Indus­

tries Supply Association, The International Associa­

tion of :tvlilk and Food Sanitarians, and the Milk and 

Food Branch of the Public Health Service. Particu­

larly in the case of the D airy Industries Supply Asso-
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ciation , their representation is broken down into task 

groups composed of specialists , engineers and techni­

cians who have intimate knovvledge of the equipment 

under consideration. The work of 3-A is character­

ized by mcticu 1ous care cxercisecl in its deliherations 

where sanitary compliance is foremost in the minds 

of the conferees. Care is also exercised to see that 

designers and fabricators of equipment understand 

the full public health significance of the sanitary 

safeguards stipulated. 3-A is an outstanding example 

of close cooperation and mutual respect among in­

dustry members and milk sanitarians. 3-A Sanitary 

Standards are highly regarded throughout the dairy 

industry and by milk and dairy specialists. Y hen 

pronouncements are made and standards published, 

it is well known that they have been promulgated 

only after careful and objective analysis of the mat­

ter under consideration . 
While the 3-A organization has restricted its work 

almost wholly to equipment and materials used in 

the dairy field, its influence has overlapped into other 

phases of environmental sanitation. Other agencies 

have been created to do similar work in the food 

equipment, baking and automatic vending industries. 

Experience has demonstrated the feasibility of bring­

ing industry and health together for frank discus­

sions of mutual problems. H ere again , International 

has demonstrated leadership by being prominently 

represented in the membership of other organizations 

modeled after the 3-A Committee. 
International has been instrumental in another 

progressive movement which has brought sanitation 

considerations into sharper focus. This relates to tl1e 

National Conference on Interstate iVIilk Shipments. 

1 While the basic purpose of the conference is to facili­

tate the free flow of sanitary milk between regulatory 

jurisdictions, a more lasting and far reaching pur­

pose has been attained . This is the encouragement 

and promotion of cooperation among sanitarians. The 

conference meetings , held annually, have permitted 

free discussion among officials from the sevyral 

states and municipalities. Agreements on adminis­

trative and other procedures have been made which 

have eliminated inspection duplication, fostered mu­

tual understanding and expedited the fr ee flow of 

high quality milk nationally. 
Still another contribution to sanitation leadership 

has been manifest by International. In the develop-

mcnt of bacteriological standarcls and procedures un­

d er the aegis of the American Public H ealth Associa­

tion, our memhers have and are still serving on the 

Standard Methods Committee. Standa rd Methods 

for th e Examination of Dairy Prodt~cts is now in its 

eleventh edition. A review of older editions as well 

as the current one discloses the names of many prom­

inent bacteriologists whose membership in our Asso­

ciation has been long standing. The technical com­

petence of these members is well recognized and the 

commendable work in making Standard r-,t{ethods such 

an accurately compiled manual is a tribute to their 

perseverance and dedication. And furth er, the pro­

cedmes outlined in other laboratory manuals regu­

larly follow Standard M ethocls as a guide. 
Unques tionably much more could be written <'On­

cerning International's outstanding role in sanitation 

progress throughout the world . Much could be writ­

ten concerning the good rela tionships that have been 

built with industry and commercial interests. Mem­

bers of International are called upon frequently to 

consult and advise with dairy and food h·ade associa­

tions , with the Federal Government, with institutions 

of higher learning and with research laboratories. It 

is well recognized , in the broad field of environmen­

tal sanitation, that a person well versed in the princi­

ples of milk control, can and does apply these same 

fundam ental concepts to many other facets of sanita­

tion. 
In the final analysis, leadership embodies accom­

plishment. And the accomplishments of the last fifty 

years toward the improvement of man's physical en­

vironment have been outstanding. International is 

proud that it has played such a prominent part in 

helping to bring them about. There is every reason 

to believe these conh·ibutions to progress will con­

tinue. Our Association is composed of men with 

many and varied interests in environmental health. 

But perhaps more important, our membership is 

made up of highly skilled knowledgeable people with 

a firm dedi :::ation to advance the safety of man 's en­

vironment. \•Ve have a firm conviction that the years 

ahead will er1ual and perchance surpass the demon­

strated leadership of the fifty just closed . Our herit­

age is filled w ith accomplishments. The f u t u r e 

ahead is challenging, but International is prepared 

for it and will continue its enviable position of PRO­
GRESS and LEADERSHIP. 
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BENEFITS OF YOUR MEMBERSHIP IN IAMFS 
H. L. THOMASSON, Execut-ive Secretary 

Periodically, almost everyone gets out the old bill­
fold and takes inventory of the membership cards 
which he carries. Most people are surprised at the 
number of organizations to which they belong. It 
is at this time that the benefits of membership 
weighed against interes t, value and cost are care­
full y studied. Usually, only those organizations of­
fering the most benefits survive this inventory. 

Over the past fifty years, it is evident that the 
benefits of membership in IAMFS have been held 
in high regard since turnover in membership from 
all causes, has averaged on ly ten per cent, and the 
last decade has shovvn a healthy growth. Roughly, 
benefits of membership in IAMFS can be divided 
into two categories, ( 1 ) concrete and, ( 2 ) abstract . 

CoNCRETE B ENEFITS 

'i\fhile there are some overlapping areas of con­
crete benefits , generally we can list the following as 
being something that are real and tangible, ( 1 ) The 
Journal of :Milk and Food Technology, (2) Proced­
ure for the Investigation of Foodborne Disease Out­
breaks , ( 3) 3-A Sanitary Standards, ( 4) Committee 
Reports , ( 5) A Reprint Service and Technical Arti­
cles, ( 6 ) Annual Sanitarian Award, ( 7) Complete 
fil e of 26 Annual Reports and 24 Volumes of the 
Journal of Milk and Food Technology, ( 8) Central 
Office, well equipped and ready to provide many 
services. 

The ] oumal of Milk and Food T echnology 

The monthly publica tion of which IAMFS is justly 
proud, has grown and improved since its beginning 
in 1937, until it is accepted all over the world as 
the most authoJ'ltative and outstanding publication 
in the fi eld of sanitation. As an example of this 
a survey of the mailing list, which includes member­
ship and subscribers , shows that the Journal goes 
to the following countries: Guatemala, Costa Rica, 
Argentina, Brazil, Chile, Peru , Uruguay, Venezuela, 
Canada, Australia, South Africa, Ghana Africa, Bel­
gium, Bulgaria, Burma, China, Czechoslovakia, D en­
mark, British West Indies, Egypt, England, Finland, 
France, 'i\' . Germany, Guam, Greece, H olland, Hun­
gary, Iceland, India, Indonesia, Iraq, Ireland, Israel, 
Italy, Japan, Korea, Lebanon, Nicaragua, Norway, 
E. Pakistan, Pakistan , Philippines, Poland, Portugal , 
Hussia, Scotland, Spain, Sudan, Sweden, Switzer­
land, Thailand, Turkey, Yugos lavia, and of course 
all of the United States and p ossessions. Plans are 
now in the making which it is hoped wi ll improve 

the Journal even more. Most members consider the 
Journal to be well worth the total cost of the mem­
bership dues. Any sanitarian who is sincerely in­
teres ted in his profess ion c;;m not afford to be with­
out the Journal. It is a highly respected publica­
tion containing timely articles of scientific interest 
contributed by men well respected in their fi elds. 

·Procedure for the In vestigation of Foodborne 
Disease Outbreaks 

This publication is the outgrowth of work by our 
Committee on Communicable Disease Effecting Man. 
This Committee worked most diligently and with 
extreme care over a period of some three years to 
compile the material contained in this publication~ 

Health officers, epidemiologists, food scientists, san­
itarians and other experts were consulted so that 
the latest and bes t information could be assembled 
for publication. 

The response has been gratifying. To date, 14,000 
copies have been distributed. This publication has 
served as an excellent source of information in this 
particular fi eld and has greatly aided in setting a 
uniform pattern for foodborne disease investigations. 

3-A Sanitary Standards 

This is a joint project participated in by the U. S. 
Public H ealth Service, Dairy Industry Committee 
and the Sanitary Procedures Committee of IAMFS. 
l\llos t of the outstanding accomplishments of the dairy 
industry in sanitary design of equipment, have been 
due to the cooperative effort of this group. The 3-A 
Sanitary Standards approved by these three groups 
have universal acceptance and the process through 
which these standards are developed is one of the 
finest examples of great accomplishment through 
voluntary democratic procedure. These standards 
are accepted by milk sanitarians and the industry as 
authoritative and technically sound. This has been 
a great stabili zing influence for all groups concerned . 

Reprint Service 

During any given year, the Journal of Milk and 
Food Technology carries many articles which are 
the culmination of long hours of careful research, 
experimentation or study. Frequently, a wider di s­
tribution of such articles is des ired by the author, 
or hy the sponsoring agency. Through the facilities 
of the Association reprints are readily available to 
research laboratories, universities an d commercial 
groups who desire to use these for special study or 
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as reference material s. Thus, in this way, the influ­

ence of th e Association is extended beyond its regu­

lar membership. 

Sanitar-ian's Award 
Each year, since 1952, the Association through its 

Committee on Hecognition and Awards, has had the 

singular distinction of recognizing the outstanding 

sanitarian of the year and presenting him with an 

appropriate plague and a tax free check in the amount 

of $1,000.00. The recipient so honored must be an 

employee of a local health department and must 

have made a distinguished and outstanding contri­

bution to the improvement of milk and food sanita­

tion in his community. This award is sponsored by 

five chemical companies, namely, Pennsalt Chemicals, 

Klenzade Products, Inc. , Olin Mathieson Chemical 

Corporation, Diversey Corporation, and Oakite Pro­

ducts, Inc. Not only does this award bring recogni­

tion and distinction to the recipient, it serves an 

even more important function. It announces to the 

recipient's community that his work is of a caliber 

to win lational recognition . To the several distin­

guished sanitarians who have won this coveted award 

there comes more than monetary gain. Rather, the 

gain is in satisfaction of a job well done along with 

the acknowledgement that sincerity of purpose and 

accomplishment has been recognized by his fellows. 

Any member of IAMFS or its affiliates may make 

nominations but the nominee does not have to hold 

membership in our Association. 

Comm·ittee \Vork and Reports 

One of the great contributions to the membership 

and to the whole field of sanitation has b een the 

vvork of committees, some of which span the fifty 

year history of our Association. As new problems 

Sccrctarie's Desk, F il e Cabi nets , Postal :t\'leter and Steel Safe. 

have arisen, new materials introduced or new method­

ology proposed, committees have taken on the task 

of studying and evaluating them. Here groups of our 

members have given generously of their time to find 

answers to pressing problems. Because IAMFS num­

bers among its members outstanding scientists and 

specialists in many phases of sanitation, it has been 

possible through committee activity to carefully ap­

praise new developments and to make recommenda­

tions useful to the membership and to others. In 

IAMFS, committee work is a very important phase 

of our activities - it is doing collectively what is 

quite difficult to do individually. 

Complete File of 26 Annual F.eports cmd 24 Volumes 

of the ]owrnal of Milk and Food Technology 

No group ever reaches professional stat.llS without 

a long history of specialized educational material 

and research relating to their work. IAMFS has 

contributed more to this backgrotmd than any other 

organization in existence. The IAMFS libraq con­

tains a comprehensive collection of material on the 

subject of sanitation. 

Central Off'ice, Well Equipped a:nd Ready to 

Prov ide Many Services 

In 1951, in order to provide more adequate serv­

ices and to concentrate the affairs of the organiza­

tion, a central office was es tablished in Shelbyville, 

Indiana. Staffed by an executive secretary and 

managing editor of the Journal , and n vo secretaries, 

all of the infinite details of operating an organization 

as large as IAMFS, are handled. All business records , 

membership files, mailing list, subscriptions, back 

Journals, etc. , pertaining to the Association are kept 

in the central office. 

Executive Secretary's Desk, Photo Electric Copier 

And Back Journa l Rack. 
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IAMFS Library 

A bstract: Benefits 
Many benefits accrue to the membership of IAMFS 

which, while none-the-l ess real, are harder to define. 
Some of these are : the annual meeting, exchange of 
experiences and ideas, representation in national af­
fairs, keeping members informed concerning new 
developments and occurrences in other areas, pro­
moting educational and profess ional development, 
presenting majority opinions on sanitation problems, 
promoting or establishing groups for unified action 
on a national scale, and participation with other 
groups in programs of national importance . 

IAMFS in the past year has started the develop­
ment of the National Mastitis Council and the Na­
tional Committee on the Uniform Labeling of all 
D airy Products. Through p articipation with the 
National Sanitation Foundation, Sanitarian's Joint 
Council, Baking Industry Committee, 3-A Sanitary 
Standards Committee, Food Law Institute, American 
Association for the Advancement of Science, and the 
American Public H ealth Associa tion, the sanitarian 

Work Table, Addressograph, Graphotype Machine, 
/\•failing Plate F il e Cabinet . 

holds a place of importance which is only possible 
on a national level through the efforts of a national 
organization . 

Thus are derived, through the active effort of the 
group, multiple benefits which are enjoyed by each 
individual member. But these combined benefits 
go futher. As our total membership in1proves in 
proficiency this in turn is translated into better pub­
lic service. And better public service helps insure 
a higher level of health protection for the citizens 
we serve. 

Sanitation is a broad field and problems in the con­
trol of man's complex environment are increasing. 
One of the best ways for a professional person to 
keep abreast of new developments is to join an or­
ganization that is professional in scope and interest. 
In its fifty years of service IA~1IFS has been and 
continues to be an organization devoted to tech­
nical and professional advancement. 

, . , 
1 
A' 
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SCENES AT PAST ANNUAL MEETINGS 

1961 Officers of IAMFS 

Left to Hi ght: F ranklin Barber, Senior Past Pres .; John J . Sheuring, Pres .; Karl K. Jones, Sec.-Treas .; John H. 

Fritz, 2ncl Vice-Pres.; Ray Belknap, 1st Vice-pres.; Ch arl es E . \Valton, Pres .-Elect; \•V. V. Hickey, Jr. Past Pres . 

Cross-section of Jvlembers Attending an Ann ual Meeting. 
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Typical Annual Banquet Scene 

Past },residents Table in Center Foregroun d shows left to right: John JJ. Fa ulkn er, Paul Kreuger, •lil ton l<ish r, 

}Jaul Corash, Ivan Parkin, C. A. Abele and i\l[rs. Aoele, Harokl S. Adams, Harold J. Barnum and H . L. Thon'lasson. 

P. Edward Hi ley, Chairman, ancl R. I . Parry, Secretary 

Conducting an AEfiliate Coun cil feeling. 

The 1\eg is~rn lion Commibbce works 
Al One of 11he Annu a l i\ l ccting~ . 

' 
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(Cont. from page 250 ) 
logical balance between host and parasite is upset 
and sickness could occur without any apparent im­
mediate cause. The epidemiological implications 
are quite significant. 

vACCINES, PHYSICAL AND CHE:r.HCAL AGENTS 

Among other properties of viruses of interest to 
the sanitarian are those relating to vaccines, the ef­
fects 9f physical and chemical agents, and how viruses 
are classified. The virus, being protein in nah1re, 
can be used as an antigen and will elicit the forma­
tion of antibodies . This means that one can build 
an immunity to virus diseases such as smallpox, yel­
low fever, and poliomyelitis. Most viruses can be 
inactivated by ultra violet light or by heating to 
l40°F for 30 minutes. They can withstand freezing 
and may be stored at the temperature of dry ice 
( -76°F ). Some are quite resistant to dessication and 
will remain viable in dust or mucous. Generally 
speaking, the antibiotics are not virucidal, but there 
are some exceptions. Viruses may be inactivated by 
chemicals and in general, are a little more resistant 
than vegetative bacteria to halogens, phenols and 
peroxides. However, they are less resistant than 
spores. 

R ELATION TO VI/ ATER SuPPLIES 

With respect to water supplies, viruses have been 
studied extensively (3) . Slightly turbid water which 
was artifically contaminated with poliomyelitis virus 
wan rendered noninfectious after 24 hours by 4 
ppm of chlorine, while 0.4 ppm sufficed in clear 
water. In tap water, 1.5 ppm chlorine inactivated 
the viJ:us in 20 miJmtes, but a concentration of 0.55 
ppm required 1 hour. These experiments tell little 
about what the usual vvater purification methods 

would do if virus were present in small concentra­
tion . To date there is no evidence that poliomyelitis 
is transmitted by drinking water. 

CLASSIFICATION 

There are many methods of classification varying 
from the name of the place, ( Colorado tick fever) 
to the name of an animal, (Equine encephalitis), or 
a particular tissue, ( acute anterior poliomyelitis ). 
Some are known as ECHO, meaning enteric cyto­
pathogenic human orphan viruses, while ECMO 
would pertain to monkeys, ECBO to cattle, and 
ECSO to swine. These abbreviated designations are 
a part of the jargon of virologists and may present 
some difficulties to the uninitiated. 

CoNCLUSION 

What does all of this mean to sanitarians? Briefly, 
we should continue to emphasize the measures now 
in use for the control of communicable diseases, 
since they apply to viruses as well as bacteria. The 
usual rules for maintenance of good health should 
keep the biological balance in favor of man. En­
vironmental sanitation is still a foundation stone in 
public health practice, whether as Dr. Rosenau used 
to say, "one speaks of the hygiene of the alimentary 
canal or the sanitation of the Panama canal." 
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PROCESSING PROBLEMS IN THE FROZEN FOOD INDUSTRY' 
E. L. i\llORIN 

Seaurook Farm s Co., Bridgeton , N ew ]erseu 

The frozen food industry, as we know it today, had 

its start only 30 years ago. That is when frozen 

foods first were offered for retail sale. Today, the 

retail value of frozen foods exceec"\j 2J~ billion dollars 

annually. Today, the frozen food cabinet holds a 

great variety of foods including fruits, vegetables, 

seafood, poultry, meat, cib·us concentrates, bakery 

goods, prepared food specialties, and pre-cooked 

foods. Fruits and vegetables were the first items to ap­

pear and are still the backbone of the frozen food busi­

ness . The following will be confined mainly to 

those items. 
Our industry came into being, and has enjoyed 

strong growth because it has been able to offer the 

consumer a wide variety of foods of high quality 

and great convenience at prices which are competitive 

with similar foods in other forms. Through the quick 

freezing process, we are able to preserve foods with 

the least possible alteration of the physical structure, 

nutritive value and flavor. This has not been done 

without solving many problems. In fact, it is now 

evident that the retailing of frozen foods was launch­

ed when the problem of enzyme control in frozen 

vegetables was solved about 33 years ago. 

In these basic items, such as fruits, vegetables, 

and citrus the area of raw material has presented 

and continues to present major problems. To bring 

about quality as we know it today vve had to breed 

and select strains of seed that produces crops capable 

of retaining a fresh-like quality through the freezing 

process. As an example of the .magnitude of this 

work,. I can report that at our Seabrook research farm , 

we test from 500 to 1000 new strains each year. Not 

every year do we find improved strains , but over a 

long period of time we have improved the inherent 

quality factors of our crops. This is the type of work 

that must continue as it is a basic source of progress. 

In plants, as in animals and men, there is a con­

tinuous development of new diseases. Some of these, 

such as asparagus blight, pea wilt, and lima b ean 

mildew, are devastating diseases vvhich can practi­

cally wipe out the crop throughout the area of at­

tack. Many of the minor diseases can be controlled 

by chemicals, but the serious diseases have been best 

conh·olled tlu·ough genetics by breeding resistant 

varie ties. 

1 Presented at th e meetin g of th e Conn ecti cut Association of 

Dairy and Food Sanitarians, January 13, 1961 at Cheshire, 

Cmmecticut. 

As any backyard gardener knows, insects are a 

constant threat to all crops. The processor's prob­

lems, however, are much more acute than are the 

backyard gardener's. W e cannot discount the lll1-

sightliness of insect damage on our products simply 

because we grow them ourselves. \Ne have the con­

smper to please, and above all to protect. \Ne must 

produce products that are free from insect damage 

or infestation and at tl1e same time are completely 

wholesome, which means they do not contain harm­

ful residues of insecticides. This is a serious respon­

sibility and not an easy problem to control. As you 

may well know, there have been hundreds of new 

insecticides developed during the past twelve years . ' 

Many of them have had a short term of effectiveness 

because insects develop resistant strains. This all 

adds up to a big and complicated job for the pro­

cessor. H e must select from the approved insecticides 

the effective one for his needs . He must determine 

how it can be used witl1 regard to dosage and timing 

of application to get results and have a product free 

from harmful residues. About ten years ago we at­

tacked this problem by installing a simple bioassay 

laboratory. vVe use tl1e Drosophila, or fruit fly, as 

the test animal. The test procedure is quick and 

simple as compared to the chemical analytical tech­

niques. The results are accurate to about 1 part 

per 10 million. 
I believe the agricultural side of our business is 

the most complicated and interesting side. Of course, 

there have been many other problems and achieve­

ments in this field. By the use of climate data, 'Ne 

can control the flow of product into process by plant­

ing crops to meet a predetermined harvest date. \ Ne 

can determine when and how much irrigation to ap­

ply by measuring plant evapo-transpiration rates. It 

is a highly scientific business in that many of the 

physical and biological sciences are involved, yet, 

we still find conditions or problems which seem to 

respond best to the intuitive "green thumb" treat­

ment of our highly experienced farmers. 

The processing side of our business involves pro­

cedures which are more readily controlled. But rigid 

control throughout the process is necessary for quality 

results. Blanching, a key step in process, must be 

closely conb·olled as to time and temperature. \Vater 

blanching has been found to give better results with 

some products , while steam is better for others. Color 

and vitamin retention is improved by increasing the 

cooling rate following blanching. By reducing the 

, 
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cooling water temperature to 50°F and providing 
gentle agitation in the cooling tanks, we have increas­
ed color and Vitamin C retention by as much as 12%. 
Washing techniques using combinations of soaking, 
flooding, agitation or jet sprays h ave been developed 
for each product . In some cases detergents can b e. 
used. In all cases, great quantities of water must 
be used. This is a problem that is not yet solved 
from the economic point of view. This past year, 
we used about 10 gals. of water for each pound of 
product produced. 'i\' hen we produce up to a million 
pounds a day, you can see we create a real prob­
lem of waste water disposal without polluting the 
natural water shed of the area. vVe are fortunate 
in having near-by woodlands with soil and forest 
mat structure capable of soaking up over 1000 inches 
of water a year. 

Scheduling the flow of prime maturity raw material 
through a freezing plant is a major economic prob­
lem to the processor. The production season for 
most crops is a relatively short time of from 4 to 10 
weeks. Specialized equipment, representing a high 
capital investment, must be on hand to process each 
crop. E conomics dictate that this equipment b e 
scheduled for maximum use. Crop yields vary from 
year to year. These are some of the important fac­
tors of the scheduling problem. We have developed 
production schedules which give us uniform flow of 
product from day to day through use of planting 
schedules based on climate data. vVe have not b een 
able to control variations in yield per acre. Though 
we have improved on this situation, we have much 
more to do. Hour to hour fluctuation in raw product 
deliveries have been effectively brought under con­
trol by the installation of hydro-coolers and cold 
storage. Hourly excesses are immediately cooled and 
held under refrigeration to be fed into process during 
slack hours . 

As this is a meeting of s<mitarians, it is only fair 
that I mention that we have problems in the field 
of sanitation too. 'While we know of no case o~ food­
borne illness or food poisoning having been atu{ibuted 
to frozen fruits or vegetables, the processor agrees 
that the control of bacteria is a most important facet 
of processing. Large numbers of microorganisms are 

found on our raw products. Vegetables grown in or 
in contact with the soil may be seeded with fecal 
organisms, especially if grown in manured soil. After 
washing and blanching, however, the total count is 
reduced to a few hundred per gram. Unfortunately, 
we cannot pack or freeze our products directly fol­
lowing blanching. Final inspection and in some 
cases trimming must be done before packaging. This 
means exposure t9 conveyor belts and handling. Con­
veyor belts become soiled with juices and the bacteria 
are given a happy environment in which to multiply 
and contaminate the food product. Any handling 
of food exposes it to contamination by fecal organ­
isms. Obviously, without good sanitation procedures, 
our finished products could very well carry higher 
counts than the raw product from which it came. 

Our sanitation program includes: 

1. Consideration of equipment design for ease of 
cleaning and self-cleaning features. 

2. Cleanliness and sanitary habits of personnel. 

3. Provision of adequate time, materials, and facili­
ties for line clean-up and sanitizing. 

4. Use of wash or rinse of product just prior to 
packing or freezing. 

5. Application of heat or refrigeration to product at 
critical point in process . 

6. The use of in-plant chlorination. . 
7. Prevention of delay in flow of product from 

line end to freezer. 
8. Routine bacteria counts on product and equip­

ment. 

Some of our most difficult problems lie in the area 
of equipment design. ' Ve have purchased heat ex­
changers which were supposed to be of sanitary con­
sh·uction only to find they were bacteria generators. 
Many fillers must be re-worked in our shops to eli­
minate product "cling sp ots." Other pieces may have 
dead spots which will collect food particles. Yet, 
we are niaking good progress. Equipment suppliers 
are doing a better s<mitary design job with each new 
model. The recent AFDOUS deliberations on these 
problems are sure to stimulate fwther improvements . 
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PROBLEMS ASSOCIATED WITH SURFACE SAMPLING TECHNIQUES AND 

APPARATUS IN THE INSTITUTIONAL ENVIRONMENT' " 

v. w. GREENE 

School uf Pttblic I-I ealth and Universit y I1 ealth Service, 

Uni:versity of M inn esota, M inn ea110Us, 

and 

L. G. H ERMAN' 

E nuiro n111 ental H ealth Sectiun, Sa nitary E ngin eerin g 

i 

Branch, National Institutes of Health, 'Bethesda, Mar yland 

Several techniques and apparatus for surface sampling 

are critically discussed. The worker in institutional sani­

tation is often handicapped when he attempts to use sam· 

piing techniques commonly used in other fields. Efforts 

should be expanded in basic research in this field. The 

most important challenges lie in th·e areas of sampling 

technology, sampling statistics, epidemiological signifi­

cance, and fundamental aspects of solid surface bacteri· 

ology. 

The determination of microbial contamination of 

surfaces in institutional environments depends upon 

techniques and apparatus borrowed both from the 

dairy and food sciences and from the diagnostic bac­

teriology laboratory. The food and dairy laboratories 

are interested primarily in bacterial counts of non­

porous surfaces designed to be disinfected by a rather 

lin1ited spectrum of treatments. Diagnostic bacteri­

ology on the other hand, is almost entirely a qualita­

tive enterprise, and the bacteriological techniques 

available to routine medical laboratories are not de­

signed to deal with bacterial enumeration. The in­

vestigator in the institutional sanitation field, there­

fore, has available to him a variety of methods, some 

having some application to his problem, but none 

being specifically designed to answer the specifi c 

questions with which he is confronted. 

As a consequence of this marriage b etween two 

disciplines, each with its own tradition, technology 

and problems, the worker in institutional sanitation is 

often handicapped when he attempts to use borrowed 

surface sampling techniques in his unique environ­

ment. First of all, he is dealing with a wide variety 

of surfaces, including such diverse materials as ter­

razo, plastics, rubber, stainless steel, leather, textiles, 

wood and plaster. Secondly, many critical surfaces 

'Presented at the Seminar on Environm ental Aspects of In­

stitutional Infections, Communicable Disease Center, Atlanta, 

Georgia, ovemher 21-22, HJ60. 

2Stuclies referred to in this report are being supported , in 

part, by a Public H ealth Service Resenrch grnnt ( E-30HJ ) 

from the ational Institute of AUergy and Infectious Disease. 

in the hospital environment do not permit the use 

of classic sampling techniques. Thirdly, these sur­

faces may be disinfected by a variety of chemical and 

physical agents at irregular and unpredictable inter­

vals (4). Above all, p erhaps, the worker in institu­

tional sanitation is frequently unh·ained in b acterio­

logical and statistical theory. Consequ~ntly, invalid 

sampling techniques may be employed and data from 

these samples may be interpreted without apprecia­

tion of their drawbacks and limitations. 

TECHNIQUES Al'ID APPARATUS 

The surface sampling techniques in current use 

can be grouped into four general categories: 

1. Swabbing a known aroo and enumerating the 

organisms vvhich adhered to the swab . 

2. Rinsing a surface with a sterile liquid and cul-

turing the dislodged contaminants. 

3. Direct contact of surfa.ce with culture medium. 

4. Combinations and adaptations of the above. 

The principles underlying these tests are self-ex-

planatory and do not require elaboration. However, 

a brief word might b e in order to evaluate the various 

specific methods commonly employed. 

Swab method 
This involves the use of a sterile cotton swab us­

ually moistened in sterile saline or water. Contam­

inants are picked up and h·ansferred either directly 

to a nutrient medium or to an intermediate diluent 

which can be quantitatively assayed. This method 

is basic and is probably the most common single 

technique employed in institutions. 

Unfortunately this test has many variables which 

are difficult to control. Some of these are : (a) the 

area of the surface to be tested; (b) the pressure ap ­

plied during swab manipulation; (c) the precision and 

reproducibility of the swabbing technique; (d) there­

moval of all organisms from the swab to the nuh·ient 

medium. 
However, even when all of these variables are con­

trolled, the recovery of organisms by this method 

, 
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ranges from 52-90 percent, and the reproducibility of 

results leaves much to be desired (2). 

Soluble swab 
To overcome objection (d) above, some investiga­

tors have used a swab composed of calcium alginate. 

This dissolves in the diluent and releases all the ad­

hering organisms. Enthusiasm for this method has 

been expressed in some circles, but critical work by 

Angelloti et al (2), and by Walter et al (6) indicate 

that this imaginative approach is not yet the panacea 

for all of our sampling problems. 

Membrane filter 
vVorkers in the meat indush·y apply a nuh·ient 

soaked filter to the surface to be tested, and 'tl1en 

either incubate the filters per se, or disintegrate them 

and plate the suspending fluid . This method is es­

sentially a static swab test, using a filter in place of 

a swab. 

Rinse method 
This system involves dislodging of surface con­

taminants into a sterile diluent by some type of 

mechanical agitation and subsequently enumerating 

the contaminants in the diluent. ·when the variables 

in this method are minimized (3 ), it becomes a very 

useful tool, yielding both high recovery of contami­

nants (70%) and fair precision (71-97%). Its obvious 

drawback in tl1e institutional field is its strict limi­

tation to level, horizontal impervious surfaces. 

Among the great drawbacks of both the swabbing 

and rinse methods are the work and the problems i11-

volved in plating the contaminated diluents. To those 

who work in water and dairy bacteriology, the in­

herent errors associated with standard plate counts 

are self-evident. In essence, then, we compound the 

experimental error of the latter technique with the 

e rr or s introduced by inadequate and haphazard 

transfer of organisms from solid surfaces to liquids. 

This combination of errors often is greater than the 

precision of the test, thus limiting its app\ication. 

The adaptation of membrane filter teclmiques ifor an­

alysis of swab and rinse diluents has done much to 

minimi zed these errors and has improved the accuracy 

and precision of surface sampling. 

Direct surface agar plate 

This technique involves pouring a lignified agaT 

medium onto a ciTcumscribed area of tl1e surface to 

be tested, covering tl1e agar, and incubating the 

test object at appropriate humidity and temperature. 

It is necessary to control the temperahu·e of the 

a·gar used in this test. Obviously, if the agm· is too 

hot, microorganisms on the surface will be desh·oyed. 

Similm·ly, if the agm· is too cool, it will solidify and 

will not cover the surface w1iformly. The tempera-

ture of the agar should therefore be between 43°-

500 C., a condition which might be difficult to ob­

serve when testing surfaces at any distance from a 

laboratory tempering bath . 

The system has the obvious advantage of eliminat­

ing intermediate steps such as swabs and diluents, 

and has demonsh·ated high recovery ( 80%) and high 

precision (87-98%) on non-porous surfaces (1). The 

ill·awbacks to its use in institutional environment stud­

ies, however, lie in the multiplicity of textures that 

must be evaluated in the latter circumstances, as well 

as the difficulties encotmtered in incubating floors , 

walls, mattresses and bedframes! 

Agar syringe method 

An ingenious technique suggested by Litzky in­

volves a syringe-like apparatus of large diameter 

filled with sterile agar medium (7). A plunger pushes 

the column of medium to the end of the barrel where 

it comes in contact with tl1e surface to be tested. 

After contact, a layer of medium is cut off by a 

knife or wire and is incubated in a petri dish. The 

advantages of this method include a constant test 

area, elimination of bulky and awkward equipment, 

and reduction in testing expense. The major draw­

back of this technique thus far is the difficulty of 

obtaining a flat smooth surface on the agar after 

cutting, but this disadvantage should be overcome 

with further testing. 

T extile 11wthod 

Several modifications of the direct contact method 

have been proposed for blanket and bed linen sam­

pling. One involves pressing the surface of a blanket 

or sheet onto the sterile smface of a poured and 

hardened agm· plate by means of a flask or beaker. 

The others consist of sweeping an inverted plate 

over a blanket, or scratching a blanket stretched over 

an exposed plate witl1 a tongue blade, thereby dis­

lodging contaminated particles onto the agar surface. 

Those who have used these methods report satisfac­

tion but the quantitative aspects of these techniques 

leave much to be desired. Furthermore, tl1eir ap­

plication is limited to flat b edclothes, and cannot 

be used on math·esses, pillows, clothing, and the 

like. 

Summa:ry of methods 

As yet, no satisfactory, gum1titative, bacteriological 

technique is available which can be used universally 

for the examination of vm·ious surfaces in institutions. 

Very little systematic work has been done outside 

of the food and daily fields to evaluate the efficiency 

and precision of tl1e methods now being employed. 

Above all, the science of institutional sanitation is in 

great need of teclmological advances in the quantita­

tive aspects of surface sampling. 
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PROBLE1viS AssOCIATED vVITH Q uANTITATION 

A discussion of surface sampling techniques would 

be incomplete vvithout some consideration of the 

basic problems associated with bacterial quantitation 

in general. Mention already has been made that 

the institutional sanitarian has had to rely in the 

past on techniques borrowed from other fields. It 

was further pointed out that even the best of these 

borrowed techniques have only limited application 

in the institutional environment. The simple facts 

that institutional surfaces are of different shape, 

size and orientation from those in other fields ; that 

institutional surfaces include a diverse array of tex­

tures and porosites not encotmtered in other fields ; 

that institutional surfaces are treated with cleaning 

and disinfecting agents completely foreign to those 

used in other fields - these discrepancies alone pre­

clude the simple application of borrowed techniques 

in the institutional environment. 
Although a considerable amount of excellent work 

has been carried out in this field, investigators have 

been handicapped by the paucity of information re­

lated to basic studies. In particular, there is a great 

need for more serious attention to the fundamental 

technology of surface sampling. vVe do not believe 

that enough is known about our methodology to 

place excessive confidence in techniques which may 

be regarded as arbitrary. The field of surface con­

tamination and disinfection has enough problems 

without compounding them by inadequate and semi­

quantitative techniques, wherein each worker relies 

only on his own favorite method. This only adds to 

the confusion which already exists. 
In which direction should our research efforts be 

applied? vVe submit that four major areas are worthy 

of investigation now. These are discussed below. 

Basic bacteriology of surfaces 
Radioisotopes have' been used to measure bacterial 

and soil contamination. Armbruster and Ridenour 

(.5) were able to demonstrate that different organisms 

adhere to the same surface with different tenacities 

and are not removed or sampled with the same ease. 

Furthermore, they showed that the same organisms 

would adhere to different surfaces with different 

tenacities. Pertinent to the problem of sampling was 

the observation that monomolecular grease films on 

surfaces influenced the efficiency of bacterial removal 

by cotton swabs. Much more attention to these 

phenomena and to the question of how bacteria stick 

to surfaces would simplify and facilitate surface sam­

pling. 

Along the same theme of basic bacteriology, stud­

ies should be made of the nutrient media and in­

cubation conditions used for surface contaminants. 

The use of blood agar was borrowed from the diag­

nostic laboratory, and milk plate agar from the dairy 

people. Do we really know which media are b es't 

for floor contaminants and blanket bacteria? Is 

there general agreement on a proper incubation tem­

perature? These questions deserve careful study 

and experimentation. 

Quantitative technology 
Efforts should be made by several laboratories 

working cooperatively to evaluate quantitatively and 

qual~tatively the several surface sampling techniques 

cmm'nonly used in institutions today. Studies should 

be made on artificially contan1inated surfaces in the 

laboratory and in the field to determine the actual 

efficiency and precision of these methods and their 

applicability for the many surfaces that must be 

tested. 

Attempts should be made to develop new tech­

niques. Perhaps it will be possible to evolve a uni­

versal method, suitable for testing all surfaces with 

comparable precision. Perhaps more attention should 

be focused on specific methods for specific surfaces . 

Certainly adaptations should be made of those meth­

ods which show promise in the food sanitation field , 

such as the rinse method and the direct contact 

method. 

At the University of Minnesota, we have been ex­

perimenting with an impression plate method that 

shows promise. Essentially it consists of aluminum 

milk bottle covers filled with agar. These plates can 

be applied directly to a surface, removed, and in­

cubated. It is similar in principle to Litsky's wafer, 

but has the advantage of a larger area, and a con­

sistently uniform flat surface. Furthermore, the alu­

minum caps are inexpensive and in plentiful supply. 

The technique is applicable to horizontal and vertical 

surfaces, textiles, skin, plastics, as well as to floors, 

walls, and furniture. It combines the advantages of 

the swab method and the direct surface agar plate, 

provides a picture of contamination in situ and is 

easy to use. Unfortunately, it is still in the experi­

mental stage and we know very little about its re­

covery efficiency and precision. 

Some further approaches that have engaged our 

attention are the use of moistened replicate discs 

and pressure sensitive tape. The discs consist of a 

cardboard backing to which is attached a piling of 

tl10usands of perpendicularly oriented fibres. Pre­

liminary work with these discs shows excellent pre­

cision , but poor recovery. 

The pressure tape method might also be suitable, 

hut involves the preparation of soluble tape with a 

bacteriologically compatible adhesive. This is still 

in the research stage of development. 

, 
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Ultimately, the problems condense into attempts 

to develop sampling methods specifically designed 

for the environment under study. 

Statistics of surface sampling 

Perhaps the statistical problems of surface sam­

pling have been our greatest frustration. H ere again 

we have been guilty of borrowing assumptions and 

methods from other fields and trying to apply them 

without serious consideration as to their applicability. 

In fact, the statistics of surface 'sampling should be 

one of our greatest challenges. Where should a sam­

ple be taken from a floor in a 100 square foot room? 

How many samples should be taken to yield a repre­

sentative picture? How often should these samples 

be taken? How can we justify a bacteriological stand­

ard for an area in which the contamination exists 

as discrete, non-uniform and dynamic entities? 

In the laboratory we can contaminate a surface in 

a fairly uniform manner. In the field we dare not 

assume that we are studying similar phenomena until 

enough work is done and enough data· are ' analyzed 

to support these assumptions. 

Ep·idemiological s·ign'ificance of co·ntaminated surfaces 

This problem is broad enough to merit a discussion 

of its own. It is well beyond the scope of this brief 

presentation. It is nonetheless of fundamental impor­

tance to all of us, and is decidedly a fruitful area of 

futme research. It needs the interdisciplinary ap­

proach of bacteriologists, medical and surgical staff, 

and sanitation technologists . ' iVe must ultimately, 

in an hones t and objective manner, establish the 

significance of fomite borne contamination. Perhaps 

we are already doing too much in smface decontam­

ination and should spend our funds and resources 

in other endeavors. On the other hand, perhaps 

we should be redoubling our efforts in this field and 

attempt to establish standards. But above alL we 

must know in which direction we are heading. 
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NEWS AND EVENTS 
COURSE GIVEN IN ENVIRONMENTAL H~ALTH 

ASPECTS OF HEALTH MOBILIZATION 

Fifty-five members of environmental health pro­

fessions attended the first training course in "Environ­

mental Health Aspects of Health Mobilization" held 

April 23-28 in Battle Creek, Michigan. The course 

was given by the U. S. Public Health Service's Divi­

sion of Health Mobilization in cooperation with the 

Office of Civil and Defense Mobilization at the Staff 

·!college of the latter organization. 

Students came from 34 different States, including 

Hawaii, and from the District of Columbia and Vir­

gin Islands. The majority were officials of various 

State and local health depm-tments and faculty mem-

bers from several universities. 
The week's course included lectures on: basic orien­

tation to civil defense; the Public Health Service pro­

gram being conducted to carry out the medical and 

health services aspects of civil defense; special prob­

lems of modern day warfare; the role of environmen­

tal health personnel in disaster and problems ag­

gravated by disaster; community health services in 

·disaster. A special field exercise was held one morn­

ing to demonstrate expedient water treatment, mem­

brane filter and test kit operation, water disinfection, 

pressure filters, pumps and distillation units. Other 

demonstrations included food contamination and de­

contamination and a field exercise in a simulated 

operation of the Civil Defense Emergency Hospital. 
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Attendees of note include: Harold S. Adams, Di­
rector, Sanitary Science Courses, Indiana University 
School of }.rl edicine; Ralph H . Boahnan, Professor of 
Health Education, University of N or t h Carolina; 
Charles E. Corley, Chief of Sanitation, South Caro­
lina State D epartment of H ealth, Julian R. Fleming, 
Director, Division of Sanitary Engineering, Tem1essee 
State D epartment of Health; Pedrito Francois, Di­
rector of Environmental Health, Government of Vir­
gin Island; Milton T. Hill, Assistant Director of Pro­
fessional Education, New York State D epartment of 
H ealth; Charles M. Kenealy, President of the Mary­
land Association of Sanitarians; Clark M. Richardson, 
M. D., Director of Public Health, Tulare County, 
California, a n d Chairman, Environmental Healtl1 
Committee, California Local Health Officers Associ­
ation: Meredith H. Thompson, Assistant Commission­
er, New York State D epartment of H ealtl1; Earle vV. 
Tibbetts, Chief, Sanitary Engineering Services, faine 
State D epartment of Health. 

NEW BEVERAGE LABELING REQUIREMENT 

All nonalcoholic carbonated beverages will b e re­
quired to bear a label declaration of ingredients after 
June 15, 1962, the Food and Drug Administration an­
nounced today. 

These soft drinks have been exempted from tl1e re­
quirement since January 21, 1941, when an order 
was issued exempting a number of foods on the 
assumption that official standards specifying tl1e in­
gredients for these products could b e established 
within a reasonable time. 

FDA said the standards of tl1e program have b een 
delayed far beyond original expectations , for a n "!-lm­
ber of reasons. On Septemb er 17, 1957, all of the 
remaining unstandardized foods given the exemption 
were removed from the exempt list with the exception 
of nonalcoholic cru;bonated beverages and vanilla 
extract. 

Commissioner of Food ru1d Drugs George P. Lar­
rick said that a proposal for the promulgation of a 
standard of identity for vanilla extract is now under 
consideration in the FDA. 

"There is no proposal for the standardization of 
nonalcoholic carbonated b everages and none is con­
templated in the foreseeable future," h e said. "There 
have been a number of consumer complaints because 
of the failure of carbonated beverages to b ear a state­
ment of ingredients. 

"It has now been concluded that it is in the public 
interest that the exemption from label declaration of 
the ingredients requirement of the Federal Food, 
Drug and Cosmetic Act should be terminated for 
nonaiCo~1olic carbonated beverages," he concluded. 

EMULSIFIER ALLEGED CAUSE 
OF MARGARINE POISONING 

An e>qJlosive outbreak of a disease accompanied 
by extensive rashes, enanthema, fever, leukocytosis , 
and eosinophilia occurred in the Netherlands during 
the months of August and September, 1960. The 
16,250 cases reported to the Public Health authorities 
were probably only a fraction of the total number 
of cases. Epidemiological investigations showed that 
the illness respected geographical borders rigidly, 
and that practically all patients could be shown to 
hmte eaten a recently changed brand of margarine 

\ 
containing "a.o. ," a new emulsifier. Virological in-
vestigations did not reveal a specific agent. The 
clinical picture seemed identical witl1 that of the 
epidemic of "Blaschenkrankheit" in Germany, in 1958, 
which appeared to have followed the inh·oduction 
of tlle same emulsifier into margarine in Germany. , 
The withdrawal of the emulsifier-containing mar­
garine was followed by the prompt disappearance of 
the epidemic. 
Reprinted from J.A .M .A. Vol. 176:7. 

BOOSTER HEATING OF PIPELINES STUDIED 

Pipeline milking systems probably don't need boost­
er heaters to keep detergent rirising solutions hot. 
Proper cleaning witl1 new type chlorinated deter­
gents may be enough to keep bacterial levels down. 

University of Wisconsin b acteriologists Bird e 11 
Snudden and \V. C. Frazier, working in cooperation 
with H . E. Calbert, dairy and food scientist, and L. 
A. Brooks, farm engineer, ran a series of tests over 
a two year period on a 160-foot stainless steel pipe­
line system on a farm. They sought the temperature 
at which new chlorinated detergent solutions must 
enter the line to do a good cleru1ing job. A big ques­
tion was whether b ooster heating was necessary to 
keep tl1e washing solutions hot. The tests were made 
on warm summer and cold winter days as well as on 
moderate spring ru1d fall days. 

In one test, chlorinated detergent solution was put 
into the pipeline at approximately 160 degrees F. and , 
by meru1s of booster heating, was kept a t tempera­
tures that never dropped below 140 degrees F. Bac­
teria count was less thru1 20 bacteria per 8 square 
inches inside the pipeline. 

In another test, chlorinated detergent solution was 
put into the pipeline at approximately 160 degrees 
F. The solution was allowed to cool naturally as 
it moved through the line without booster heating. 
The temperature dropped to ab out 100 degrees F. 
by the end of tlle washing cycle, yet tl1e bacterial 
count was less than 100 per 8 square inches. That 
meets the requirements of tl1e dairy sru1itation code 
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for a washed and chlorinated pipeline surface. 
When chlorinated detergent solution entered the 

pipeline at 120 to 130 degrees F. and was allowed 
to cool normally during the washing cycle, it came 
out at 90 to 95 degrees. Out of 37 such samples 
examined after chlorination, all but one met the re­
quirements of less than 100 b acteria per 8 square 
inches. 

With the pipeline system used in these tests, the 
research men got adequate cleaning by starting the 
chlorinated detergent off at 120 to 130 degrees F. 
without booster heating, followed by chlorination. 
Higher temperatures did a still more thorough job. 

The washing procedure throughout the experiment 
included a 6 to 8 minute pre-rinse, a 20 to 24 minute 
wash, a 2 minute cold rinse and a 5 to 6 minute 
chlorination. 

The research men point out that these tests do not 
mean that all farmers with pipeline sys tems can do 
away with booster heaters. A long pipeline, with 
much of it outside or in an unheated part of the barn, 
may cool too much in winter. The rate the cleaning 
solution flows through the line will also have some 
effect on how many bacteria remain . In some cases 
it might be an advantage to start the cleaning solu­
tions at a higher temperature. 

"DIABETIC" AND "DIETETIC' ICE CREAMS 

The Committee on Food and Nutrition of the 
American Diabetes Association has received numer­
our reports and inquiries from individual physicans, 
as well as the Director of the Bureau of Tutrition of 
the City of New York, concerning the composition 

1and advertising claims being made for c e r t a in 
brands of "diabetic" or "dietetic" ice creams. In 

some instances the patients' interpretation of the 
advertising statements about these products was to 
assume that they could eat as much as they pleased. 
Physicians have reported 3 consequences: an initial 
gain in ·weight by many patients, provocation qf 
glycosuria, and continuous gastrointestinal upsets. 1 

A comparison of the food value of standard ice 
cream and so-called diabetic ice creams may often 
reveal that the differences are so small as to chal­
lenge the usefulness of the product. Small varia­
tions in portion size easily could eliminate any dif­
ference. In one specific instance, a comparison of 
standard ice cream and a "special formula" disclosed 
that there were only minor differences in Jf cup por-

·l 
tions, the calories for the special formulas being 125 
and those of the standard typical 146, while the car­
bohydrate contents were 11.6 gm. and 15.5 gm. 
respectively. Frequently the major difference in the 
standard and special formu Ia ice creams will be in 

the substitution of an artificial sweetener for the 
sugar used in the standard. These are usually 
saccharin , sodium cyclamate, or sorbitol. The latter , 
through its conversion to fructose, is not without its 
own direct contribution to the caloric pool, and its 
intake in excess of about 40 gm. daily may result in 
gastrointestinal disturbances . 

The Committee on Food and 1 utrition has been 
authorized by the Council of the American Diabetes 
Association to present this summary. The Commit­
tee ex'Pressed its disapproval of advertising these 
products as being especially made for diabetics or 
those on a resh·icted sugar diet without, at the same 
time, taking the res t of the diet into consideration. 

A Statement by the Committee 'o·n Food and Nu­
trition of the Amer·ica·n Diabetes Association. 
'~ eprinted from T '\ .M.A. June 24, 1961. 

INTERSTATE SANITATION SEMINAR 
SCHEDULED FO.R SEPTEMBER 

The 1961 Interstate Sanitation Seminar is sched­
uled to be held at the Commander Hotel, Ocean City, 
i\lfaryland, September 11-14. States participating are 
as follows: Maryland, District of Columbia, Virginia 
and \V. Virginia, North and South Carolina, and 
Kentucky. Meetings are rotated among the several 
states listed with ~1Iaryland the sponsor for this year's 
Seminar. 

A number of timely topics are on the program agen­
da, such as: vVaste Stabilization Ponds, Sanitation 
Standards for Salads and other Retail Foods, Pesti­
cides in Milk and Milk Products, Training Programs 
in Environmental Sanitation, Migrant Labor Camp 
Sanita tion and Vector Control. 

The keynote address, opening the Seminar, will be 
given by Martin B. Marx, D .V.M., Public H ealth 
Veterinarian of the Virginia State H ealth D epart­
ment . Dr. Marx will speak on the subject, Veterinary 

Public Health . 
Chairman of the Registration Con~mittee for the 

Seminar is, A. J. Fletcher, Talbot County Health D e­
par tment, Easton, Maryland. 

AUTOMATIC MERCHANDISING CONVENTION 
IN OCTOBER 

An outstanding business program, the largest 
vending equipment exhibit of all time, Chicago's 
exciting McCormick Place and the First International 
Symposium of Automatic Merchandising are just a 
few of the reasons why vending executives through­
out the vvorld are keeping their fall business calen­

dar open . 
A total of 96 companies already have secured ex­

hibit space for the 75th Anniversary Coiwention and 
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Exhibit of Automatic Merchandising scheduled for 
October 28-November 1 at Chicago's gigantic l\!Ic­
Cormick Place. 

Managed by National Automatic :Merchandising 
Association, national h·ade group of the automatic 
merchandising industry, the 1961 conclave is e>.:p ected 
to break all existing association records for attendance 
as well as exhibit space utilized. 

Convention General Chairman, Sidney S. Rudin, 
Automatic Merchandising C om p a n y, Division of 
Automatic Retailers of America, Inc. , Chicago, point­
ed out that this year's show will encompass 52,800 
square feet of exhibit space compared with the 
previous record high of 46,000 square feet needed for 
the 1960 N. A. M. A. Convention-Exhibit at Miami 
Beach. 

As a special feature of this year's Convention­
Exhibit, N. A. M. A. , is also sponsoring the First In­
ternational Symposium of Automatic M erchancUsing, 
October 31-November 1. Originally planned as part 
of the year-long observance of the 75th Anniversary 
of Automatic Merchandising ( 1886-1961 ), the Inter­
national Symposium is expected to draw upwards of 
500 vending executives from all parts of the world. 

COMPREHENSIVE AIR POLLUTION CONTROL 
P,ROG.RAM OUTLINED IN JOHN WOOD 

COMPANY BOOKLET 
A practical program for combating the critical 

problem of air pollution has been outlined in a 
booklet recently issued by the Air Pollution Conh·ol 
Division of the John \1\Tood Company, whose Superior 
Metalware Division is a leading manufacturer of milk 
handling equipment for tl1e Dairy Indush·y. 

Entitled "Together We Can Check the Blight ,of 
Air Pollution," the booklet has already received high 
praise from all levels of government-congressmen, 
governors, mayors and community leaders. 

Rural and su but ban areas are as effected by air 
pollution as are cities. The importance of Public 
Health and sanitation to everyone demands prompt 
action to control and eliminate this blight. Industrial 
expansion, population growth and increased urbani­
zation have contributed to and aggravated this prob­
lem. John Wood Company officials have felt that 
the problem of air pollution - which has reached 
critical proportions in some areas of the country -
deserves the attention of the Dairy Industry. 

It has therefore prepared a comprehensive program 
whereby indush·y and local authorities may engage 
in a joint effort to control and eventually eliminate 
this blight. These recommendations are summarized 
in the new booklet which may be obtained from 
Geyer, Morey, i'vladden, Ballard, 595 Madison Ave. , 
New York City. 

QUESTIONS AND ANSWE.RS 
Note : Questions of technical nature may be submitted 

to the Editorial Office of the Journal. A Question int· your 
mind may be in the minds of many others. Send in your 
questions and we will attempt to answer them. 

QUESTION: 
VVhat is the effect on th e bacterial cou11t of a milk sample 

when it is frozen? 

ANSWER: 
The following is a summary of opmwns on this subject: 

l. (J. Milk and Food Teclmol. , 18 : 297. 1955 ) State, "The 
findings i.n th ese studies indicate that wh ere milk or cream 
samples must be shipped long d istances to labora tories, 
pmtial or complete freezing, before or during shipment , is 
unlikely to cause an appreciable chm1ge in the bacterial 
content ." . 

2. Additional information may be obtained from Miss Marie 
Mulhern, Director of Laboratories, Seatt le-King County 
Departm ent of Public Health, Room 1500 Public Safety 
Building, Seattle 4, \Vashington. Miss .t-.1lulh ern fotmd 
a remarkable agreement between counts before and after , 
freezing in a series of 66 paired sm11ples. 

3 . It is my opinion that freezing and thawing of milk will 
tend to break up the bacterial cltmlp and long chained 
cocci thereby r esulting in a high er p late cotmt. Although 
I favor such m eans of transportation for these sampl es 
additional research is necessary to determine the effect 
of freezing on the bacterial population in milk, taking 
into consideration high and low densities, psychrophiles, 
as well as meso m1d them1ophiles. Although I have no 
extensive data to prove .it, it has been my experience 
that bacterial counts are increased after freezing. 

4. General bacteriological considerations indicate that freez­
ing of samples would be a better method of maintaining 
the status quo than shipping under wet ice conditions. 
The on ly tim e a drop in bacterial count has been observed 
on frozen samples, seems to be tied up with the sharp 
freezing of samples . . However, when these are given a 
few hours incubation, the count again seems to check 
within 10 %. 

5. The suggestion of freezing samples does not appear to 
be practicable. There are many references in the 
literature reporting the destructive effect of freezing 
and thawing on bacteria. In contrast to those reports 
are tl1e suggestions tha t stock cultmes be held in the 
frozen state to avoid the n ecessity of frequent transfers. 
Both lines of thought are completely valid. In the latter 
instance we do get destruction of some of the bacterial 
cells, the degree depending not only upon the species 
and age of the culture, but also upon the nature of the 
medium, the rate of freezing and thawing, and many 
other factors. Qualitatively the culture remains viable; 
quantitatively there may or may not be a high percentage 
loss in total numbers of the original culture. 
Since the bacterial analysis of milk for official purposes 
is largely qum1titative in nature; si11ce the flora of milk 
samples is highly variable, depending on whether it is 
raw or pasteurized m1d also on the source of contami­
nation; and since it would be difficult to prescribe m1cl 
control all of the ph ysical factors involved i11 the freezing 
and thawing of . th e sampl es, th e results from such frozen 
samples would frequently have littl e relationship to th e 
actual condition of the milk at the moment of taking the 
sample. 
I would strongly recomm end against th e adoption of 

,. 
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th e pradice of free:.~ing milk samples for bacteriological 

exan1ination. 

Two publications are : 
H. \V. S<Ittires and S. E. Hartsell. 

Initiation of Defrosted Esch erichia 

Frozen Storage Menstrua . Applied 

Hl55. 

Survival and Growth 

coli as Affected b y 
lvficrobiol. , 3: 40-45. 

Peter tvl azur. Physical Factors Implicated in the D eath 

of Microorganisms at Subzero Temperah1res . Annals of 

The New York Academy of Sciences, 85 : Art. 2: 610-629. 

HJGO. 
6. We think there are man y opinions and relatively littl e 

factua l information regarding the effects of freezing on 

bacteria in mi lk. 
7. Split sampling is being used by many states in their 

laboratory certification projects but no method of han­

d li ng samples seems to be completely adequate. Probably 

the main reason for the lack of uniformity is due to lack of 

information on the subject. According to Johns and 

Berzins (see ref. , para. 1) fast freezing has little effect 

in reducing the bacterial count of milk and cream and 

suggest that it would have little effect on samples 

during shipm ent. This would indicate that the method 

of freezing may be important. 

I have no first hand knowledge of wh eth er or not freez­

ing affects counts but would suspect that th e effect 

would probably be less than the error in the method of 

making plate counts. 

MARYLAND AND VIRGINIA DAI.RY FARMERS 

DONATE YEAR'S MILK SUPPLY TO 
DR. SCHWEITZER'S VILLAGE 

Maryland and Virginia dairy farmers are extend­

ing a helping hand across the seas to Dr. Albert 

Schweitzer's vvorld-famed leper colony in Lambarene, 

Gabon , Africa. 
This practical application of an industry's volun­

tary effort to help bolster the ties of friendship be­

tween the United States and the new-born nations of 

Africa is being undertaken by the Maryland and 

Virginia l\1lilk Producers Association, composed of 

nearly 1,700 dairy farmers in the two States. 

The helping hand, in this case, will be in the 

form of the one commodity which the 86-year-old Dr. 

Schweitzer's African colony needs most - milk for 

the children of Lambarene. ' 

vVilliam B. Hooper, secretary-treasurer and general 

manager of the Maryland-Virginia Milk Producers 

Association recently disclosed that the Association is 

donating a year's supply of ultra-pasteurized milk to 

the leper village which Dr. Schweitzer has main­

tained deep in the African jungles for the past 47 

years. 
l The sterilized milk supply - produced at the 

Association's modern plant at Laurel, Md. - is sched­

uled to be shipped to Africa this summer, free of 

charge. 
The sterili zed milk - produced in a newly-im­

proved high-temperature treating and packiging proc-

ess developed during a three-year research program 

at the Association's plant - will keep without refrig­

eration for several years. 

This process, based primarily on a Swiss process 

known as Uperisation, enables the production of a 

sterile milk, while requiring no refrigeration, · main­

tains a high level of taste and nuh·itional food values 

and is comparable in every respect to the fresh milk 

used by American consumers. 

The Association stated, "This gift of milk goes to 

Dr. Schweitzer and the people of Lambarene with 

the sincere hope of the dairy farmers of Maryland 

and Virginia that it will be of value to his dedicated 

work." 
"'Ne are grateful that we ha\ie a surplus of this 

most-perfect and needed food with which vve can 

help bring nourishment to the children of Lam­

barene." 

SPECIAL PROG.RAM FO.R RESEARCH 

GRANTS IN RADIOLOGICAL HEALTH 

In view of the rapid expansion which is forecast 

in the use of nuclear energy, X-rays, and other sources 

of radiation, a greatly expanded program for research 

grants in the field of radiological health has been 

developed. These grants are offered to support re­

search by individuals, universities, hospitals, labora­

tories, and otl1er public or private institutions in the 

assessment and control of manmade and natural radi­

ation exposures to the individual, no matter how the 

separate components may originate. The knowledge 

and skills of many professional disciplines and special­

ties - physicians, engineers, physicists, chemists, edu­

cators, statisticians among them - are needed to find 

<cmswers to tl1e many challenging questions in radiolo­

gical healtl1. 

Research proposals should contribute to the deter­

mination of the extent and character of the radiation 

problem, as well as the mechanisms by which radia­

tion produces damage. Studies aimed at the elucida­

tion of tl1e radiation damage "cause and effect" re­

lationship are essential if low-level and long-term 

radiation exposure effects are to be accurately as­

sessed and general control p r o g r a m s organized. 

Therefore, basic studies relating to critical body or­

g<ms and systems, preferred metabolic pathways for 

specific radioactive contaminants, and an understand­

ing of the radiosensitizing and modifying effects of 

various materials are encouraged. 

Broad epidemiological studies aimed at a scientific 

evaluation of the long term effects such as aging, 

congenital malformations, genetic effects, behavorial 

patterns, and cancer induction are also of primary 

concern. Field studies of the movement of radio-
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active contaminants in biota and human food chains 
are of special interest, since we know the phys ical 
environment may be greatly altered by biological 
activity, as for example, the concentration of water­
borne raclionuclides in microorganisms and fish . 

Purely physical studies, su ch as chemical mech­
anisms in radiation chemistry, the design of equip­
ment and the development of techniques to accurately 
assess or reduce the population dosages are manda­
tory for a successful research program. 

Studies aimed at directing scientific findings to­
ward control devices or procedures are necessary in 
a "total view" of man's ecological system, as are stud­
ies that attempt to assess the relationship between 
health hazards created and possible b enefits derived 
by radiation usage. The determination of the con­
sequences of radiation exposure for present and fu­
ture generations will require intensive investigation. 

For information and / or application forms please 
contact : Dr. Paul F . Hahn, Chief, Office of E xtra­
mural Grants, Division of Radiological H ealth, U. S. 
Public H ealth Service, ' iVashington 25, D . . C. 

NATIONAL FOOD CHEMICALS CODEX 
IN PREPARATION 

Safety in the use ·of food additives requires an 
authoritive reference work (comparable to the U. 
S. Pharmacopeia and National Fonnulary) as a source 
of information on methods of analysis and standards 
of identity and purity of chemicals used as intention­
al additives in foods. In response to this need, the 
Food Protection Committee of the National Academy 
of Sciences - National Research Council and the 
Toxicology Study Section of the National Institutes 
of H ealth jointly proposed a project to prepare such 
a compendium. 

The Academy - .. Research Council, a private or­
ganization of distinguished scientists, announced 
that it has received a Public Health S e rvic e re­
search grant in partial support of the project under 
which the Food Protection Committee will prepare, 
over an estimated 5-year period, a National Food 
Chemicals Codex. Fifty thousand dollars has been 
granted by the Service for the first year of this work. 
The Committee receives additional support for the 
project from contributions from industrial concerns . 

Chairman of the Food Protection Committee is 
William J. D arby, Professor of Biochemistry and 
Director of the Division of utrition at Vanderbilt 
University School of Medicine, Nashville, Tennessee. 
Dr. Justin L. Powers, who recently retired as director 
of revision of the National Formulary, will direct the 
Codex project . 

SPARTA'S GOT IT 
f 

' . . from TIP to GRIP! 

Xo. 4:-t:.iA 
.l t la s Oral ­
l!i' ' un~ rall 

il'llglll 

EXCLUSIVE OVAL HEAD triples the work· 
ing surface of th e ALL WHITE Nylon 
bristles thickly set at the best " perform ance 
tested" angle. Thi s provid es 3 times fas· 
ter cleaning than conventional brushes. Su· 
per Sanitary too , from th e ALL WHITE 
composition head, handle , grip and thong. 
Completely 11Soak proofed ." They reach 
and clean every nook, corner, cranny and 
curve to be found in equipment and tlten ­
sils used in food processing and the dairy 
industri es . .. faster and easier. 

You'll find all this and MORE 

in the SPARTA ATLAS 
MULTI-PURPOSE 

A Brush you'll be woud 
to 1·ecommencl . 

Order from your su pplier, or write for 
FREE catalog showing the full line of 
SPARTA Dairy and Food Service Brushes. 

a bacteria count 
is no better 
than the sample 

a;.w..,."""-f-
···-·--·· ·· .. i:i-· 

Sparta Brush 
Company, Inc. 
Sparta , Wis. 

H ere's a way to be sure that, day after 
day, you'll have a sample that's free 
of introduced bacteriostatic effects. 
Bacti-Kit single service sample tubes, 
in 24", 18", and 12" sizes are de­
signed exclusively for field men and 
sanit;uians in the dairy industry ... 
to insure 1 a b o r a t o r y standards 
throughout. Complies with recom­
mendations of U.S.P.H.S . 
The accepted method of sampling 
when court evidence becomes neces­
sary in connection with freezing point 
and antibiotic tests. 
Remember, too, oth e r Bacti-Kit 
ec1uipmen t . . . sample coolers, sam­
ple racks, farm tank sediment testers 
and bactericidal tank sprayers. 

Dairy Technology, Inc. 
Box 101 

Eugene, Oregon 

, 
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HELPFUL INFORMATION 
Editorial Note: Listed below are 

sources of information on a variety 

of subjects. Requests for any of the 

material listed should be sent by let· 

ter or postcard to the source indi­
c3ted. 
/111 pact of Antibiotics on M edicin e and 

Societu. l\lonograph 11. !ago Clads­

ton. lnternati .. nal Uni versity Press, 

'227 \V. 13th Street, New York, N. Y. 

Vetenwru /-lall(l oak fu r Cattlem en. ]. 

W. Baileu. Springer Publication Co. 

l iH; ., New York, N. Y. 389 pages. 

~5.00. 1958. 

SE ':: Trai11i1 :;; l'rug rwu Bu lletin . Jul y 

I D58-J une H.J5tl. Hubert A. Taft 

Sanitary En gin eerin g Center, Cincin­

nati , Ohio. 

l 2 Point Program for Mastitis Preven­

tion. E. H. Squibb c· Co., Veterinary 

Dept. , 745 Fifth Ave., 'ew York, N. 

Y. 
l111pl ications of New D evelujim ents ·i.n 

Food and Milk Prucessing al'l(l Pack­

aging. \ \fa lter Ti edeman. Sanitation 

L"oundation, Uni versity of Michigan, 

Ann Arbor, Mich. Jr. Public Health 

854, 1958. 

Factors That Influ ence the Accuracu of 

W eight in Tank Samplin g . Bul. 603. 

Dec. 1957. Vermont Agric. E xp . Sta­

tion, Burlington, Vt. 

Facts You Should Knou; Before Going 

l3ulk. Croft Mfg. Co. , 2301 Davis 

St. , North Chicago, 111. 

Shipping Fever Complex. Agradata 2, 

No. 7, July 1958. Charles Pfizer & 

Co., Terre Haute, Indiana . 

Rumen Micmbiolugu. Agradata 2, 'o. 

5. fvlay 1958. Charles Pfizer & Co., 

T erre Haute, Indiana. 

Bloat. Agradata 2, No. 3, 'larch 1958. 

Charl es Pfizer & Co., Terre tfaute, 

Indiana. 

Bacterial Food Poisoni.ng and Its Con­

trol. B11l. 493. Bulletin Dept., Col­

lege of Agric., Univ. of Massachu­

setts, Amh erst, Mass . 

M ethods of Milk Solids D eterminations. 

Freel Stein. U. S. D ept. of Agric. , 

A. .M. S., Washington, D . C. July 

1957. 
Science and T echnolog u of 

servation Bu Ionizing 

Chemical Publish ing Co. , 

Ave., New York 10, N. Y. 

$4.50. 

Food Pre­

Radiations. 

212 Fifth 
192 pages. 

Food Yields Summarized. Bu D ifferent 

Stages of Preparation . Agricultural 

Handbook 102. Supt. of Documents, 

Cov't. Printing Office, \Vashington, 

D. C. 93 pages . 50c. 

Clinical M emoranda on Economic Poi­

·~ons. Cata log 'o. FS 2.60/ 2 :P 75/ 2. 

Supt. of Documents, Cov't. Printing 

Office, Washington, D. C. 1956. 78 

pages 30c. 

Egg G radin g Manual . Catalog No . A 

1.76:75/ 2. Supt. of Docum ents, Cov't. 

Printing Office, \ •Vashington, D. C. 

Hevised 1956. 48 pages. 35c. 
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Diuersey Technical Service Man, Ernest Fleuette, inspects the new 

Diuersey D-Spra 700, * portable spray cleaning unit used for cleaning 

tanks by a Chicago ice cream plant. • Patent Pending 

With Diversey-Pianned 
Sanitation you're SURE ... 

By calling your local Diversey D-Man, you can make sure you are 

taking advantage of all important developments in sanitati<;>n. 

He brings you his own extensive training and experience, plus that 

of Diversey's Technical Service Department. His service to you is 

backed by the staff in Diversey's modern laboratories where your 

problems are welcome. And, he has a complete line of Diversey­

researched products. For example : 

-new Diversey® D-Spra 700. Just one of these portable spray 

cleaning units can clean many tanks in your plant. It mounts in 

seconds, goes from tank to tank, for a cleaning job you'd expect from 

permanent installations. 

-new Diversol® CX® with Arodyne. Here is a fully approved, 

highly effective bactericide-disinfectant, particularly recommended 

for the Food Processing Industry wherever low bacteria counts are 

important. It acts quickly, thoroughly, rinses :film-free-leaves a 

sparkling surface. 

-new Diversey Diton-a chlorinated equipment cleaner that 

eliminates :film and deodorizes. It leaves a bright, like-new shine on 

stainless steel. Diton A for difficult water; Diton B for normal water. 

Call your local Diversey D-Man, or write 

THE DIVERSEY CORPORATION 

212 W. Monroe St. • Chicago 6, Illinois 

In Canada: The Diuersey Corporation (Canada) Ltd., Clarkson, Ontario 

IX 



3 MODELS TO 
MEET EVERY 
DAIRY FARM 
REQUIREMENT 

one of the BIG 

reasons why 'Weco 

MILK-VEVORS were created 
I ,_ 

Aside from the fact that carrying milk to the cooler is costly in 
time and labor, it exposes milk to a wider range of contami­
nation . .. lowering the milk value as a result of a higher 
bacteria count. 

To provide an economical, practical means of transporting 
milk directly from the stalls to the bulk cooler, Weco Milk· 
Veyors were created. They were tested , proved efficient. 
Engineered to be practically "foolproof" in operation so that 
their low cost and low maintenance would be added incentives 
to the dairy farmer. 

Weco Milk-Veyors are designed to keep MILK CLEANER--to 
speed milk directly to the bulk cooler for continual chilling. The 
stainless steel receiver unit which rolls along the milking line 
has a foot operated cover that closes automatically when milk 
has been poured into the receiver. Milk flows through seam­
less, heavy-duty M34R Transflow tubing- is rel eased air and 
foam-free by the stainless steel releaser unit which fits tightly 
atop the bulk tank in let. 

Because the Weco greatly exceeds the minimum Cl P velocity, 
cleaning and sanitation is most thorough- a fact that's been 
proved in the field with over 1000 un its. Milk is not once ex­
posed to air-borne contamination (dust, insects, spray residue, 
lint, hair, etc.) from the time it is poured into the Weco re· 
ceiver! This means cleaner milk- proved by over a thousand 
successful dairy farmers who report LOWER BACTER IA 
COUNT since using a Weco Milk-Veyor! 

X 

FOR MORE DETAILS ABOUT THE WECO MILK-VEYOR 
WRITE US FOR ILLUSTRATED FACT FOLDERS. 
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Faulty testing equipment can turn profit 
into loss- fast. Insure now against inaccu­
racy with this efficient Garver combination . 

1. Garver "Sup er" Babcock Tester . 
Spee d controll ed and spee d indi­
ca ted for ex treme accuracy. 
2. Garver 41 0Vate action" Test 
Bottle Shaker. Th oroughl y int e­
grat es t es t ingredients- saves t ime 
- el iminat es dangerous, haphazard 
hand twi rl ing. 

Wr i te today for catalog . 

THE GARVER MANUFACTURING CO. 
Dept. JM, Union City, lnu. 

"Babcock Tester Manufacturers for Four Decades" 

--------
I ~~©JJ4!Uih I 
I · '' ~ ... " complete LAB SERVICE I 
I for the DAI RV 

and FOOD INDUSTRY I 
I Highly spe c ialized t echno logists put Marschall 's 

50 yea rs of exp erience to work on yo u r quality I 
a nd production control problem s, including : 
bacterial quality tests • antibiotic tests • bacteria-

l phage tests • "staph" presence tests. proteolytic tests 
on pasteurized milk, cream and butter • pesticide I 
and insecticide tests • all other quality control tests. 

I MAF:SHAL.L. DAIRY LABORATORY. INC . - TESTING DIVISION 

P. 0. Box 592 - l\Iadison 1, \V isconsin --------

U.S. P. LIQUID PETROLATUM SPRAY 

Tlci6 FU!e 
Uli6t-rlke 
HAYNES-SPRAY 
6kw&i r.e Med f4 ~: 
SANITARY VALVES 

I 

U.S.P. UHITID STll£$ PH.IIMICEUTICll STIHDIRDS 
CONTAINS NO ANIMAl OR VfGITABLI FATS. ABSOLUTElY 
NIUTUl. WILl NOT TURN RANCID-CONTAMINATE OR 
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

HOMOGENIZER PISTONS :.. RING$ 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 

SANITARY- PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and for ALL OTHER SANITARY 
MACHINE PARTS whkh ore 
cleaned daily. 

lice lflodelut HAYNES-SPRAY lflelbd ol .£~ 
CDH6e~Utl6 lltilk flee lfli& OrulUuu«a tuCd CGde 
R~ by flee U.S. PHhlie Heat& Setwiu 
-~ 
The Haynes-Spray eliminates the danger of contamination which is 
passi~le by old fashioned ·lubricating methods. Spreading lubricants 
by the use of the finger method may entirely destroy previous 
bactericidal treatment of equipment. 

PACKED 6-12 oz. CANS PER CARTON SHIPPING WEIGt-tT-7 LBS. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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A better way to clean 
and sanitize pipelines 

N ew Dyne combines the world's most effective 
germicide with a foamless cleaning action­
simplifies all CIP, includiT!g milkstone removal 

Now with a single product­
new Dyne- you can clean and 
sa ni tize pipelines and remove 
milkstone. More effectively. At 
lower cost. 
Dy n e i s f ormul ate d w ith 
"Tamed Iodine" the most effec­
tive, safe germicide known to 
science. Its use provides con­
sistent lows in bacter ia count 
-raw and pasteur ized. 
Versatile Dyne is also a power­
ful , non-foaming cleaner and 
milks ton e r emove r . It was 
especially developed for sta in­
less steels, glass, rilastic or rub­
ber equipment. 

S imple 2-Step Program 
Afte r milk ing, rin se as yo u 
normally would. F lush the sys­
te m wi t h wate r r 100 ° F J. 
Then put Dyne to wor k: 

1. Cleaning . Dil ute Dyne (1 
ou nce to 5 gallons lukewarm 

water) and circulate through 
system for 20-30 minutes. As 
i t cleans, Dyne loosens ?n·ilk­
stone and washes ·it away. 

2. Sanitizing. Immed iately be­
fo re next milking, dilute Dyne 
(1 ounce to 10 gallons) and 
flush through system. No rins­
ing is necessary (except where 
r equired by local regulations) . 

New Dyne is the dairy indus­
tJtY's modern way to increase 
sanitation standards without 
increasing wor k. It is fo rmu­
la ted - and g-uamnteed - by 
Lazarus Laboratories, makers 
of Iosan, the detergent-germi­
cide that hel ps prevent mastit is. 

F or information contact your 
local supplier or Lazarus Lab­
orato ries, Inc., Di vis ion of 
West Chemical Products, Inc. , 
42- 16 West St r eet, Long 
Island City 1, New Yor k. 

' 'Dyne", " losan ", and " Tamed Iod ine" are reg istered tr a d e marks of Wes t Chem ica l Products, Inc. 

DESIGNED TO 
SNAP INTO 

FITTINGS 

~ 'LOW COST.-• • RE-USABLE 

~ LEAK-PREVENTING 
NEOPRENE GASKET lor Sanitary Fittings 

~ ~ $NA"P!J'I"rE ,4~ 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time•saving, easy to assemble 
Self-centering 
No sticking to fi«ing s 

Eliminate line blocks 
Help overcome line vibrations 

long life, use over and over 

Ayoilable for J•, 1~·, 2•, 2~· and 3• fillings . 
Poc\ed 100 to the box. Order through your dairy supply house. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 



MILK 
CRYOSCOPE 

The first FISKE CRYOSCOPE 
was built nearhJ a decade ago. 
It proved highly successful in operat·ion 
and for the first time in history 
made precision cryocopy a 
rout-ine laboratory procedure. 

Th e first FISKE MILK CRYOSCOPE 
was introduced to the da1"iy industry 
in 1955. Hundreds of FISKE MILK CRY­
OSCOPES have been bu'ilt since then and 
am used in the laboratories of leading 
m'ilk producers, processors, testing 
laboratories and major research institutions 
throughout the world. 

The FISKE technique of milk cryoscopy 
is the one around which th e 
"standard m ethod" has been written. 
The developem ent of the salt "equivalent 
sucrose" standards, vibrating rod stirring, 
and simultaneous "buzz" freezing ... have 
originated ·in our laboratory. Our latest 
clevelopm.en,t is "shock" freezing. This 
feature, another important contribution 
to the f"ield of prec·ision cryoscopy, is a re­
sult of oitr continuous research, keeping 
FISKE the leader in the field. 

..... FI~KE ASSOCIATES, INC. 

- -

BE-THEL, CONNECTICUT 
· Creolors o l ~ 

Pr ec•s•on fl ec lr on•c Devices 

XII 

VVhere Progress Keeps 
Ahead of Tomorrow 

Aitls Dairy Industry to Higher Quality Stant/artis 

- ! 

--------:;E NEW PRODUCTS 

I 

New approaches, procedures, formulations, and 

packaging improvements. 

MORE AUTOMATION 
Expanded engineering staff for plant and farm 
automation and CIP cleaning. 

MORE FARM SERVICES 
Enlarged division for pipeline milker and bulk 

lank quality clinics and cleaning demonstrations. 

MORE CULTURE SERVICES 
Extended line of cultures, products, related equip­

ment, in -plant problem assistance. 

MORE EQUIPMENT 
Wider range for plant and farm automation, spray 

sanitizing, acidified rinsing, proportional feeding. 

MORE RESEARCH 
Added facilities for product development, basic 
research, materials testing, trouble-shooting . 

MORE MANPOWER 
Ever-broadening field representation, sales-serv­

ice, and technical assistance. 

KLENZADE PRODUCTS, INC. 
Systematized Sanitation All Over the Nation 

DEPT.21 H BELOIT, WISCONSIN 

, 
·' 
i 
A• 
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In-place cleaning : 

4 

SANITARY 
ADVANCES 
PIONEERED 

BY 

DE LAVAL 

1. 

2. 

3. 
4. 

Turbulent vacuum washing. Unlike pressure systems 
that slowly push water through pipelines, De Laval 
vacuum washing pulls highly turbulent comets of 
water through at speeds up to 35mph. Vacuum was h­
ing uses less water and d·etergent, produces cleaner 
pipelines and equipment , assures milk with lo w 
bacteria counts. 

No re-circulation of used rinse water. Only De Laval's 
Automatic Washer has this major advantage. By 
elimina ting r e-circulation of rinse water, a dairyman 
is assured the cleanest lines and milker possible. 

No short-cutting of washing or rinsing cycle. De 
Laval 's Automatic Washer controls are factory set 
and sealed. The washing procedure cannot b e altered 
elimination re-circulation of rin se water, a dairyman 
pushes the "wash" button, the entire wash-rinse 
cycle must be completed. 

Teat cup liners pulsate during washing. By dupl ica­
ting the milking action during washing, liners are 
more thoroughly cleaned, give better service and 
J ast longer. 

For all these reasons - and more - we believe the 
De Laval Combine Milker Automatic Washer pro­
vides the most san itary cleaning. For further · in­
formation write: The De Laval Separator Co. , Pough­
keepsie, N. Y . . .. 5724 N. Pulaski , Chicago 46, Ill. 
... or 201 E. Millbrae Ave., Millbrae, Cal. 

RoE LAVAL 

XIII 

Classified Ads 
FOR SALE 

Single service milk sample tubes. For further informa· 

tion and a catalogue please write, Dairy Technology, Inc., 

P. 0. Box 101, Eugene, Oregon. 

INDEX TO ADVERTISERS 
Advanced Instrwn ents, Inc. __ __ _____ ___ ____ __ ___ ___ __ II 

Babson Bros. Co. __ ____ _____ ___________ ______ Back Cover 

Baltimore Biological Lab. , Inc. _________ _ Inside Back Cover 

Chr. Hansen's Lab. , Inc. --- -- -- - -- - --- - -- -- - ------- -VI 

Creamery Pkg. Mfg. Co. ---- - -- -- -------- - -- - - - -- - VIll 
Dairy Technology, Inc. __ ____ ___ ___ ________ ____ ___ __ _ 272 

DeLaval Separator Co. ____________ ___ ____ ___ ____ ___ XIII 

Difco Laboratories ____ ____ ________ __ -- - ____ __________ II 

Diversey Corp. ____ __ __ ______ ____ ____ ______ __ _______ IX 

Fiske Associates, Inc. ____ ___ . __ _____ ___ ____ _____ ___ __ Xll 

Garver Mfg. Co. _________________ __ _____ ___ ________ _ XI 

Haynes Mfg. Co. _______ _____ ___ ____ _________ XI & Xlll 

IAMFS, Inc. ___ ____ ______ __ - ~ - ______ __ ____ ____ __ _ .. XIV 

Johnson & Johnson _____ ___ ___ __ __ __ ________ _____ ____ TV 

Klenzacle Products, Inc. _____ ________ ___ _____ __ ___ ___ Xll 

Marschall Dairy" Lab. , Inc. ___ ____ _______________ ___ __ XJ 

Pennsalt Chemicals ___ _____________ ___ ___ __ ___ ___ _____ I 

Spmta Brush, Co. , Inc. -- - - --- -- --- - - ----- -- -- ------272 

Sterwin Chemicals, Inc. --- - --- - ------ - --- -- -- - - - --- - - V 

U. S. Steel Corp . - - -- - -- - --- - -- - - - - ------ - --- - --- - - VII 
Vitex Laboratories _____ _______ ____ ___ __ ______ ---- - ---V 

Weco Milk-Veyor Corp. ____ ____ _________ ___ .. _____ ____ X 

\ Vest Chemical Products, Inc. ____ ___ ____ _______ _____ _ XI 

Zero Corp. __ ______ __ __ ______ ___ ____ _ Inside Front Cover 

should be us ed to lub ricate 

.,_ Separator Bowl Threads 

- Pure-Pak Sl ides & Piston s 
~ Pump & Freezer Rotary Seals 

.._ Homog enizer Pisto ns 

- Sanitary Plug Valves 
Valves, Pistons & Slides of Ice 

Cream , Cottage Cheese, Sour 
Cream and Paper Bottle Fill e rs, 

Sta inl ess Steel Threads and 
Mating S. S. Surfaces 

- and for all other Sanitary 
Machine Parts which are 
cl eaned daily. 

fO~UlATED flO~ U.S.I'. liQUID PUIOlATUM 

AND OTHU APPIOVED INGIEOIENTS 

( .ta6..w4"' e...t.oUdJ 

SANITARY • NON-TOXIC 
ODORLESS • TASTELESS 

PH AR MAC EU TI CA llY ACC fPTAUf 

CONTAINS NO ANIMAl OR VEGETABlE FATS . 
ABSOlUTElY NEUTRAl. Will NOT TURN RANCID 
-CONTAMINATE OR TAINT WHEN IN CONTACT 
WITH FOOD PRODUCTS. 

Ha ynes .f:_u.hi·1'Jnr Sanitary Spray 

lubricant is entirely new and dif · 
fere nt. Design ed es pecially for 

appli ca tions whe re a heavy duty 

sanitary lubricant is required . 

.f:u}ri-1'#( is a high polymer lu­

bricant and contains no soap, 

meta ls, sol id petrolafum, silicon es 

nor toxic additives. 

Provides a clinging protective 

coating for vita l me tal parts such 
a s sl ide s, beari ng s and other lu­

bricated su rfaces d espite moisture. 

PAO:fO 6- 16 OZ. CANS PEl CAltON. 

THE HAYNES MANUFACTURING CO. 
· 418 0 Lorain Avenue • Cleveland J 3, Ohio 
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~ Application fat• Member ship ~ 

n INTERNATIONAL ASSOCIATION OF MILK & FOOD ~ 
U SANITARIANS, INC. n 
n ~ 
U Box 437, Shelbyville, Indiana n 
~ ~ ~ Name ------------- ____ ---- - ----- ___ Pl~;;;Prii;;----- ___ ______ __ ___________________ Date __ _____ _______ ~ 

~ Address -------------- - -------- ---------------------- -- ------ ---------- --- ------ D New ~ 

~ ·--- -------------------------- -----------·----- -------------------------- __ __ ____ _ D Renewal ~ 
~ Business Affiliati~nnn_u_aTo~;;-$i.oo _______ 0 __ C_h_;c_k _____ _ 

0 
___ c~;h ---------------- D Re-instatement ~ 

~ RO<o~::::~:·:~ I o<l "-~~' -Sob~~~·~~~:,::~;:;~~;·_:· _~-~-~ -& -F-o-od-T "~"o~ ogy.)----- ~ 
~ ~ 

Box 437 Subscription Order n n Shelbyville, Ind. ~ 
u JOURNAL OF MILK & FOOD TECHNOLOGY n n ou u (Monthly Publication) ' 

! :::::.:: -:-:: :::::::::::::::::::::::~k~;~~·::::::: ::::::_::::_::-: ____ :::: ___ :0•;: ;::~---------- ! 
~ ·- ------------ -------- --- --------'"" -------·----- -------------- -- ------------------- D Renewal ~ 
n Educational Institution & Public Libraries Individual Non-Member Subscription (Annually) $8.00 ~ 
~ (Annually) $6.00 0 Check 0 Cash Government Agencies, Commercial Organizations n 
~ (Please Print) o 

0 ~ 

, ', 

~ 0 
o I.B~~ ~j/· s~·elty~·il~; r~d:· Change of Address ~ 
U FROM o 

n ~ U Name ___________ ______ _______ __ _____ __ __ ___ ___ _______ _________________________ __ Date ------------ - - n 
~ (Please Print) ~ 

n Address ------------------------- ---------------- - ------------------------------ · ~ 
U TO n 
~ ~ 
o Name ---------- - -------------- - ------------ --------------------------------- - --- n 
~ Please Print ~ 

~ Address ---------- ------ - - -------- -- ------- -- - ---------------------------------- ~ 
Please Print n 

~ ~ 
n I. A. M. F. S. & J. M. F. T. Order for 3A Standards ~ 
U Box 437, Shelbyville, Ind. n 
~ ~ ~ Name _____ - - ______ ---- ____ __ -- -----Pl~;~~-Pri;;t ___ ------ __________________ ________ Date _________ __ - __ ~ 

~ Address ------------------------------------------- ______ -------------- ____ __ __ _ ~ 
n ( ) ( Clm~l~~;. s;:d@ ~j.tO ~v;;-,;- ~SO ( ) Complete set bound (durable cover) @ 4.25 ________ __ __ ~o 

U ( ) HTST Std-without cover = .45 
~ 5 Year Service on Standards as Published = 2.50 additional ~ 

! O<der fo< Rep<int' of Artie!"' ! 
~ Amt. --------------Title----- - ------------------------ -- -------- 0 

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

~ 1 Page 2 Pages 3 & 4 Pages 6 & 8 Pages 12 P. Cover o 
0 100 or less $12.50 $15.00 $21.00 $30.00 $50.00 $21.67 ~ 
~ Add'!. IOO's 1.60 1.60 3.00 4.20 7.00 3.37 o 
0 n 
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DETECTION OF PENICILLIN IN MILK 
B. subtilis (6633} 

SPORE SUSPENSION 
B-B-L #04-628 

STERILE 
DISCS 

8-B-L #08-104 MHk 
BLANK ~-o 

(/) 

>­c:x: 
c 
Ln 

0 
1-
M 

LLI 
1-
c:x: 
c: 
LLI 
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I. ASSAY 
PROCEDURE 

II. IDENTITY TEST 
FOR PENICILLIN 

!\ ~ same milk 
without 

penici l linase 

L__j b lank 
sterile 
discs 

SEED AGAR ~ D --8 8-8-L -'+03-1768 M• lk 
..,. - ___. 

PENICILLINASE - one blank 
CONCENTR ATE = drop steril e 
B-8-L #02-629 per 5 m i. discs 

The presence of antibiotics in milk following mas­

titis therapy in cows has created serious public 

hea lth problems and caused technical difficulties 

within the dairy i ndustry. A rap id, practical lab­

oratory procedure to assi st regul atory agencies and 

the dairy industry in solving these problems was 

described by Arret and Kirshbaum.* This proced ure 

employs rapid growth of a sensitive strain of 

B. subti/is for assaying the presence of antibiotics 

in milk and for determining its identity with peni­
cillin. Inh ibiti on of growth by the presence of as 

little as 0.05 unit of penicillin per mi. of milk 

sample is detectable withi n 2112 hours. 
In answer to many requests for information about 
the ava ilability of B-B-L products for this si mplified 

procedure, the B-B-L Development Laboratory has 

prepared this TECHNICHART. It graphically illus­

trates the basic procedure, showing the materials 

RESULTS 
NEGATIVE FOR 
ANTIBIOTIC - no 
inhibition aro und 
milk sample 

c · t :~\~~TJT~E - ~~n~ 

POSITIVE FOR PENI­
CILLIN-no inhibition 
around pen icillinase­
treated sample 

of inhibit ion around 
m il k sample 

positive control 

NOTE: Thi s result in­
dica tes presence of 
ant ibi otic other than 
(or i n additi o n to) 
pen ici ll in 

necessary-all of which are available from B-B-L. 
A complete broc hure with detailed technique and 
product li sting is ava ilable upon request. 

''Arret, B. , and Kirshbaum, A.: J . Milk and Food Techno! . 

22:329 , 1959. 

BALTIMORE BIOLOGICAL LABORATORY, INC. 
BALTIMORE 16, MARYLAND c~•~~~~• 
A Division of Becton, Dicki nson and Company 

C - B- L AND TAXO AR E T RAD EMARK S. 111560 



better milk ... 
because milk flows "downhill" to 
eliminate the mixing with air. Non-con­
tinuous pumping of milk eliminates 
the need for a releaser; milk pump operates 
only when there's milk to be pumped. 
Automatic IN-PLACE washing - your 
choice of glass or stainless steel lines. 

BABSON BROS. CO. 
2843 West 19th Street - Dept. 86 
Chicago 23, Illinois, U.S.A. 

I sure DO want to know more about your TONGANOXIE Milk­
ing System. Please mail me a descriptive folder. 

Name . ... . .. . .• .. . .. .. . .. . . .. ..... . .... . . . . . ... . ... .• . .... 

Address . . .. . .. . .. . . ...... . . .. . . . . . .. . . .. .. .. . .. . .... . •. . . 

Town . . . . . . . . . . . . . . . . . . . . . Countyr . . . . . . . . . State .. . . ... . ... . 

I milk . .......... cows by . . . .•. .. ...... . ..•• .. ....... mach ine 

®MI KING 
SYSTEM 

better milking ... 
with separate vacuum system~; -

one for operating the pulsators, one for 
the milk line - this insures against 

variations of vacuum in the milk line 
caused by the pulsators. 

. .. and a 
place to 

better 
work-

a really comfortable place for you and 
your cows. The most beautiful parlor 

ever built - possibly the very best cow 
milking anyone has ever seen. 

TON GAN O XIE il a 8o b1on lho1. Co . trad•mark . It' Bob1on ltol . Co ., 1941 

BABSON BROS. CO. 
2843 West 19th Street, Chicago 23, Illinois 

ATLANTA • DALLAS • KANSAS CITY • MINNEAPOLIS • SACRAMENTO 
SEAnLE • SYRACUSE • TORONTO 
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