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Push-button control with Cherry-Burrell Automated Systems 

In the area of processi ng. cost per un it 
of product depends largely on your 
equi pment's effici ency. O nce you push 
the start button, product fl ow must be 
steady and continuous from fl oa t tank 
through fill ers. If you are to reduce 
costs or increase prod ucti on, each 
piece of equi pment must be m atched 
and ba lanced to operate perfec tl y with 
eve ry other p iece in th e line. 

T he eq ui pmen t used in Cherry-Burre ll 
automated process ing systems is 
specifica lly des igned to meet this re
qu irement. And C herry-Burrell equi p
men t gives you the flex ibi lity to meet 
~ha nging ca~acity needs without buy
mg new equi pment. 

PLAN WITH CHE RRY ·BURR ELL 

Install ing a C herry-B urrell automated 

processing system ca lls for careful 

pla nnin g. T he program must be laid 
out precise ly - the system accu ratel y 
des igned to yo ur requi rements . Each 

piece of eq ui pmen t must be looked at 
in the light o f its p lace in the over-a ll 
system . 

A Cherry-B urrell Sales Engineer can 
help you start this vi tal p lan ning now 
.. . planning th at results in an auto
mated system that is bes t suited to 
yo ur plan t's presen t needs and one 
whi ch ca n be easi ly and eco nomi ca ll y 
expanded in th e future. 

Ami unly C herry-Burrell can provide 
the plan ning. help and eq uipment you 
need. 

Write for a free copy of 

Cherry- Burrell's new 

Automated Systems Bul let in 

CEDAR RAPIDS, IOWA 

Profitable Brands Start with Cherry- Burrell 
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SANITATION IS SIMPLE 

Perfection 
PIPELINE MILKING SYSTEMS 

Bulk milk production has increased the importance of the 
highest sanitation on every farm ... from teat cup to cooler . 

That's why Perfection Pipeline Milking Systems are 
designed with sanitation in mind. Simplified construction 
permits easy cleaning ... service is no problem. 

Through the years, Perfection Milking Systems have also 
earned a reputation for being "easy on cows." Positive 
pulsation and adequate vacuum assures quick , yet gentle 
milking ... avoiding udder injury which may lead to mastitis. 

Perfection .. . America's oldest milking machine company 
in operation today . . . now offers the most complete line : 
Parlor and Stanchion Pipeline Systems, Automatic 
Power Flushing and Gravity Washing Systems, and the 
largest variety of Milking Units . 
W herever you find Perfection .. . you can rest assured yo u ' 11 find good milk! 

PetfCction 
MANUFACTURING CORPORATION 

CAPRON ILLINOIS 
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De Laval "Vacu-Therm" gives 

absolute product protection in • process1ng 

THE GOOD, clean taste of milk and milk products is 

assured by processing with the De Laval "Vacu

Therm." The unit ,thoroughly and efficiently removes 

barn odors and volatile weed and feed flavors. Your 

product has no "cooked flavor" or "flat taste." 

Does Not Use Steam: The "Vacu-Therm" operates 

on vacuum principles. Since it does not use steam, 

there is no possibility of product contamination or 

dilution during processing. This also means that you 

don' t need to maintain an expensive control system 

and steam purifying equipment. And the "Vacu

Therm" permits full treatment of milk without loss or 

n!duction of cream line. 

Stainless Steel Throughout: De Laval "Vacu -Therm" 

chambers are constructed of high grade, all-welded 

stainless steel. They are highly polished both inter

nally and externally ... no knobs, dead ends or sharp 

grooves to hinder cleaning. The "Vacu -Therm" cleans 

eas ily in place by circulation of cleaning solutions, 

and the chamber itself tilts on its stand for visual in

spection or hand cleaning if desired. 

., Easily Adapted: De Laval's "Vacu-Therm" can fit 

- ··-
li 

perfectly into your present plant layout. Install it with 

a complete De Laval H .T .S.T. Pasteurizer, or along 

with your present H.T.S.T. unit or vat pasteurizer. 

Vacuum Chambers are free standing, so there is no 

necessity of drastic changes in plant layout. 

You can use either a single or a double Vacuum 

Chamber depending on the nature of off-flavors and 

odors. Capacities range from 2,000 to 35,000 pounds 

of milk per hour. 
For More Details on the De Laval "Vacu-Tberm," 

and bow you, too, can keep pure flavor in, off-flavor 

and odor out of your dairy products, contact your 

De Laval Dealer or write to us, Dept. J~l-1. No obli

ga tiCl n, of course. 

THE DE LAVAL SEPARATOR COMPANY 

Poug hkee ps ie, New York 

5724 N. Pul aski , Chicago 46, Illinois 

DE LAVAL PACIFIC COMPANY 

201 E. Millbrae Ave nue, Millbrae, Calif. 
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STAPHYLOCOCCAL FOOD INTOXICATION DUE TO CHEDDAR CHEESE 
II. LABORATORY EVALUATION':' 

W. J . HAuSLER, }R.,1 E. J. BYERS, JR.,1 L. C. ScARBOROUGH, JR.,1 AND S. L . HENDRICKS2 

State Hygienic Laboratory, State Unh;ersity of Iowa, Iowa City, 
and Iowa State Departm ent of H ealth, Des Mo in es 

INTRODUCTION 

As indicated in a previous paper ( 13 ), an outbreak 
of food-poisoning occurred in an Iowa Institution in 
August 1958, and a thorough epidemiological investi
gation incriminated cheddar cheese as the vehicle of 
transmission. Approximately 900 persons ate the 
meal in question and 200 of these became ill 3 to 5 
hours later. All who became sick had eaten cheese, 
but not all who ate cheese were affected. The ill
nesses were characterized by sudden onset, nausea, 
abdominal pain, vomiting, diarrhea, exhaustion and 
prompt recovery. The laboratory performed several 
important functions and aided the field investigators 
considerably in their efforts to uncover the probable 
source of contamination. 

Since the literature has been reviewed rather 
completely in the first paper concerning staphylo
coccal food-poisonings of this type, literature sources 
will be cited only as they pertain to the laboratory 
findings. 

Outbreaks of food-poisoning definitely related to 
staphylococci in milk or milk products have been re
ported on a number of occasions. VVhile raw milk 
has been the main cause, pasteurized milk and dairy 
products made from pasteurized milk have been 
implicated in a few instances. Recently cheddar 
ch~ese has played a more important role as the con
taminated agent in food-poisoning outbreaks. Most 
of the outbreaks have been due to the raw milk 
(natural ) variety of cheddar cheese (13) . 

BACTERIOLOGICAL A N ALYSIS OF SPECilviENS 

Sterile instruments were used to expose an internal 
portion of the cheese specimen , and a quantity about 
the size of a small olive pit was removed and placed 
in a sterile mortar a11d pestle. After the addition of 
sterile alundum, the specimen was ground to a paste. 
Approximately 2 ml of sterile saline was added, and 
the paste emulsified. A drop of the saline emulsion 
was then placed on each of two blood agar plates, 
qnd the plates sh·eaked with a bacteriological loop. 
One plate was in cubated aerobically and the other 

'State Hygienic Laboratory, State University of Iowa, Iowa 
City, Iowa. 
2Jowa Stale D epartment of H ea lth , D es Moines, Iowa 

anaerobically. The next day the plates were examined 
and colonies exhibiting beta hemolysis were picked 
to rabbit plasma ( Difco) for the coagulase test. 

Cheese specimens exhibiting no hemolytic colonies 
were examined a second time before they were en
tered as negative. 

BACTERIOPHAGE T YPING 

Cultures were typed by the Public H ealth Lab
oratories of the Kansas State Board of H ealth with 
the human staphylococcal bacteriophages and by Dr. 
E. H. Coles, D epartment of Pathology, Kansas State 
College with the bovine staphylococcal bacterio
phages. 

PHOSPHATASE TEST r\;\TJ) BACTERIAL DENSITY 

These tests were performed as outlined in Standard 
Methods for the examination of Dairy Products, lOth 
Edition. 

KITTEN FEEDING TEST 

Six kittens were obtained, vaccinated for distemper, 
and maintained under observation for four weeks 
prior to testing. 

Two days before the ach1al feeding e>..-periment the 
test culture was transferred to h-yptone broth and 
incubated under 10 per cent CO• at 37°C for 24 hours. 
The next day one pound of lean ground beef was 
divided into t\;vo equal parts , placed in covered beak
ers, and sterilized in the autoclave at 121 oc for 15 
minutes. After cooling, one aliquot was inoculated 
with the broth culture, and then both were incubated 
at 37°C for 18 hours. 

The kittens were divided into a tes t and control 
group of three each and fed the respective materials. 

R ESULTS 

A total of 85 wheels of cheddar cheese were ex
amined for the presence of beta hemolytic coagulase 
positive Staphylococcus auTeus. The results of this 
survey are presented in Table 1. 

As will be seen from these results approximately 
87 per cent of the wheels examined contained Staph . 
auTeus . Commercial cheese was obtained by the 
field investigators, coded and placed with other 
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TABL E 1 -SU.Ml\1 .-\HY OF AMERICAN CHEDDAR CHEESE 

\ •VHEELS ExAMINED 

Month of No . o f w heels No. conta inin g 

manufacture sam pled Staph. au r eus 

April 1957 2 0 

January 1958 5 5 

February 1958 8 8 

March 1958 1~) 17 

April 1958 23 l9 

!\ lay 1958 8 5 

June 1958 9 9 

July 1958 8 8 

August 1958 3 3 

Total 85 74 

Comm ercial Cheese .5 0 
(control ) 

TABL E 2 - STA:-.:DAI\D PLATE CouNTS ON F rvE SELECTED 

CHEESE SAM PLES 

Iden t ity Date o f Co lonies f gm 
manufacture (x 10 million) 

I"M-6 3-17-58 9 

PM-8 4-14-58 2.1 

FM-11 4-21-58 2.3 

FM-13 3-17-58 17 

FM-22 4- 7-58 7.4 

samples to be examined in the laboratory. This 

served as a control for the laboratory. Only after the 

results were obtained did the laboratory know the 

exact identity of each specimen. 

It is entirely possible that the ll wheels tha t 

were negative on our tests actually did contain the 

suspect organism. Core specimens were taken with 

a cheese h·ier from each wheel. The small portions 

of the cores from ll · wheels were negative, but tests 

on entirely different core specimens from the same 

wheel might ha\ie proved positive. 

Total bacterial counts on each specimen were not 

don e. It was, however, considered advisable to ob

tain some information as to the bacterial density . 

Table Il presents the data from duplicate standard 

plate counts on five selected cheese samples. The 

density of Staph . aureus per gram of cheese was not 

determined. 

Early in the investigation of this outbreak, field 

investigators vvere led to believe that the cheese was 

made from pasteurized milk. It was suspected, how

ever, that the heating process was not sufficient to 

properly pasteurize the milk, so chemical tests for 

the enzyme phospha tase were p erformed on the 

cheese. Of 18 specimens selected at random and 

tested, 14 gave very sh·ongly positive results , and four 

were negative. Further checking revealed that the 

four negative specimens were from the five comme1~ 

cial cheese specimens included as controls for the 

bacteriological analysis. All eighteen specimens were 

negative when examined for inhibitive characteristics 

( 5) . 

Barber, et al, ( 2 ) observed that a large number of 

coagulase positive staphylococci possessed the abil

ity to hydroyze phosphoric esters by a phosphatase 

enzyme. In order to eliminate the possibility that the 

phosphatase activity in the cheese was due to the 

presence of Staph. aureus, several aliquots of sterile 

milk were inoculated with a pure culture of Staph. 

a.ureus isolated from one of the cheese specimens. 

After incubation at 37°C for 24 hours , the aliquots 

were examined for the presence of phosphafase. 

No detectable phosphatase was present. 

In view of the phosphatase test results it was 

decided to return to the cheese factory and make a 

more extensive sm·vey of the operational methods 

and to obtain samples of raw milk from the institu

tion herd and the seven commercial herds from 

which milk for the cheese had been obtained. The 

results of the bacteriological analysis of these two 

groups of specimens are presented in Table 3. 

Conditions in the institution farm milk house and 

methods of handling milk were n9t in accordance 

with present accepted practices. The milk house 

doors were without screens , and the result was an 

extremely high fly density. The milk house rooms 

were dirty and disorderly. iVIilking was done by 

machine. After each use teat cups were dipped in a 

germicidal solution ( made at the institution) very 

briefly and then allowed to touch the floor of the 

milking barn, workmen's shoes, wheels of the cart 

that carried the germicida] solution, or the floor of 

the stall before being applied to the next cow. The 

milk was poured from the milking machine bucket 

into an op en bucket in the barn and carri ed to the 

milk house for weighing and sh·aining. The milk 

was cooled in 10 gallon cans in a concrete tank with 

flowing well water. As each 10 gallon can of milk 

was filled, a 20 ml specimen was removed using a 

sterile 10 ml pipette. Earlier in the day the local 

milk sanitarian had collected a pooled herd sample 

from each of the commercial herds which had sup

plied milk to the cheese factory. 

From the data in Table 3 it will be observed that 

1 out of 7 specimens from the commer.:::i.tl herd:> con

tained Staph. aureus while 7 out of 13 specimens or 

53.8 per cent from the institution contained the same 

organism. These milk specimens were also sub

jected to standard plate count, thermoduric count, 

, ', 
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TABLE 3-ANALYSIS OF RAw MILK SAMPLEs FRoM CoMMERCIAL HERDs AND INsTITUTION HERD 

Specimen 
Identify 

8309 
8310 
8311 

8312 

8313 
8314 
8315 

8316 

8317 
8318 
8319 
8320 
8321 
8322 
8323 
8324 
8325 
8326 
8327 
8328 

Key: CH 
I 

EC 
EHCC 

Location Microscopic Standard Plate 
Examination Count, per ml 

CH EHCC; strep. 
CH EHCC; strep. 
CH EHCC; sporing 

rods 
CH EC; sporing 

rods 
CH EC 
CH EC 
CH EHCC; strep. 

sporing rods 
EC; sporing 
rods 
EHCC; strep. 
EC 
EHCC 
EHCC 

I EHCC 
1 EHCC 
I EHCC 
I EHCC 

EHCC 
I EHCC 
i EHCC 

EHCC 

commercial herd 
institution 
excessive cells, 1 to 1.5 x 106/ ml. 
extremely high, > 1.5 x 106/ ml. 
cell count 

(x 1000) 

8.3 
140 

6.3 

32 

41 
8.3 

32 

31 

55 
4 .9 

12 
6.4 
9.6 
7.6 
6.7 
5.8 
4.7 
8.2 

19 
7.5 

analysis of inhibitive characteristics and microscopic 
examination. 

It was decided to select several of the cultures 1 of Staph. aureus isolated from the cheese specimens 
and fype them using both the human staphylococcal 
bacteriophages and the bovine staphylococcal bac
teriophages. Since typing facilities were not avail
able locally, and because of the large number of 
cultures, it was considered not feasible to have all 
the isolates typed. Table 4 presents the human 
and bovine staphylococcal bacteriophage patterns ob
tained on 21 cultures isolated from various lots and/ 
or wheels of cheddar cheese. Bacteriophage pat
terns on four of the eight cultures isolated from the 
raw milk mentioned previously are presented in 
Table 5. 

A kitten feeding test was also performed using 
one of the cultures ( #1310 ) isolated from a specimen 
of cheddar cheese. Two out of three kittens which 
were fed the material prepared as described previous
ly became ill with explosive vomiting and diarrhea. 

Nose and throat cultures were obtained on all 
persons working in the cheese factory at the time 
of inspection as well as samples of coloring, rennet 

Thermoduric Inhibitive Staph. Culture Count, per ml Character Coagulast! No. (x 10) a.u:reus 

5 
1 

17 

1 + + 2027 

none 
3 

780 

30 + + 2011 

6 + 
none + + 2013 
none + + 2014 
1 + + 2015 
none 
none 
none + + 2018 
non e + + 201Q 
1 
none 
1 + + 2022 
non e 

extract, and swab specimens of the agitator shaft, 
cover of the agitator and milling machine motor cord. 
All specimens were negative with the exception of 
one workman who harbored Staph. a.ureus in the 
nose and throat; however he was only recently as
signed to work in the cheese factory and was not 
employed during the time the cheese in question 
was made. Bacteriophage typing of these two cul
tures revealed that the culture from the n~se had a 
pattern of 42EI70175/ 47CIV A4 and the culture from 
the throat was type 7. 

Drscussror 

As was indicated in the first paper of this series, 
the clinical manifestations of tl1e illnesses, and epi
demiological findings were indicative of staphylococ
cal food-poisoning. The finding of Staph. aureus in 
the cheddar cheese and not in any of the otl1er foods 
served at this one meal led the autl1ors to reasonably 
conclude that the cheese was the contaminated ve
hicle. The observation that tl1e cheddar cheese was 
manufactured at anotl1er state institution prompted 
the laboratory and field investigators to make a com
plete survey of the cheese manufacturing process. 

I 
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The entire investigative procedure was an attempt 

to discover the actual point and source of contamina

tion of the product. While the outbreak involved 

cheese made during the period January - April, this 

part of the investigation also included cheese made 

during the period April through August 18. To 

cheese was made after August 18 as all the milk was 

used as fluid milk. 
Core samples were taken from all wheels of ched

dar cheese sent to the institution at which the out

break occurred, as well as from some scraps ( uniden

tifiable as at lot ) that remained from the wheels 

served at the incriminated meal. Every lot of cheese, 

representing one day's production, in storage at the 

cheese factory was sampled at least once. It was 

estimated that approximately 7)~ tons of cheese was 

involved. As was indicated earlier , 87 per cent of 

the specimens examined contained beta hemolytic 

coagulase positive Staph. aureus. 

According to Hammer ( 12) the microbial density 

of cheddar cheese is highest early in the ripening pro

cess and then decreases gradually. The peak count 

is somewhere in the vicinity of 1,400 million organ-

isms per gram. The mean standard plate count on 

five determinations presented in Table 2 was 75.6 

million organisms per gram. The mean value doe~ t 

not appear to be too different from normal cheddar 

cheese. 
The analysis of raw milk samples from the cow

mercial herds and the institution ,herd presented in 

Table 3 did not demonsh·ate abnormal standard 

pla te counts, and the thermoduric counts appeared 

normal with the exception of one specimen which 

had a count of 7800 per ml. Extremely high cell 

counts were observed in 57 per cent of the commer

cial herd samples and in 84.6 per cent of the instiht

tion herd samples . One specimen from the institu

tion herd demonstrated inhibitive characteristics. 

The isolation of Staph. au.reus from 53.8 per cent 

of the institution h erd raw milk samples vvould seem 

to indicate that several cows in this herd were harbor

ing and shedding this organism. 

Typing of 21 sh·ains of Staph. awreus isolated from 

as many different wheels of cheddar cheese with 

human staphylococcal bacteriophages presented 14 

different patterns plus a group of non-typables 

T .l ll l. l·: 4.- B ,I CTE III OI' H <IC E TYPIN G OF TwENTY-0, E CuLTURES OF Staph. aureus IsOLATED FHOllf CHEDDAR CHEESE SPEC IMENS 

Uate of cheese 
manufacture 

1-13-.58 
2- 3-SB 

3- 3-58 
3- 6-58 
:3-17-58 

:3-21-58 
3-31-58 

4-14-58 

LJ. 21-5/'l 
4-24-51> 
1l-28-4S 

5- 8-.'51> 
5-1 2-58 
6-26-58 
7- 3-5S 

0 non -typab le 

Culture 
No. 

1743 
1536 

153:3 
1544 
1362 
136.'3 

1365 
1538 
1546 
1310 

1369 
1374 
1532 
1350 
1744 
1535 

1539 

1733 
1721 
1704 
l70S 

Human staphy lococcal 
bacteriophages 

52/ 52A 
79/ 80/ 3A/3B/ 3C/ 
6/ 7/ 42E/ 47/ 53/ 54/ 
73/ 75/ 77/ 42B/ 47C/ 
VA4/ 42D/ S1 
NT 
6/ VA4/ 42D 
7 / 42E/ 47 / 42B/ VA4 
6/ 42E / 47 / 54175/ 
47C/ VA4 
6/ 42E/ 47C/ V A4 
1 T 
NT 
6/ 42E / 47 / 54/75/ 
47C/ VA4/ 42D 
47C/ VA4/ 42D 
79 
79 
42D 
7/ 42E 
29/ 79/ 3B/ 6/ 42E/ 47/ 
541731751 42B / 47C/ VA4 
29/ 79/ 3B/ 6/ 42E/ 47/ 
54!75/ 42B/ 47C/ VA4 
42D 
VA4 
NT 
VA4 

Pattern 

Bovine staphylococca l 
bactet:iophages 

NT" 
AS/ A10/ A13/ S7/ S2 

A8/ S2 
A8/ A10/ Al 3/ 87/ S2 
A8/ A10/ Al3/ S7/ S2 
AS/ AlO/ A13/ S2 

A8/ A10/ A13/ S7/ S2 
AS/ S2 
1 T 
AS/ AlO/ Al3/ S2 

AS/ AlO/ A13/ S7 
A8/ A13 
A8/ A13 
AS/ A10/ A13/ 87 
A8/ A10/ Al3 
AS/ Al3 

NT 

AS/ A10/ Al3/ S7/ S2 
AS/ A10/ A13/ S7/ S2 
AS/ S2 
AS/ Al0/ Al 3/ 87/ S2 

, 
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TABLE 5-BACTERIOPHAGE TYPING PATTEHNS ON Foun 
OHGANISMS IsoLATED FnoM H.A w MILK (SEE TABLE III ALSO) 

sta.phyJococec."tl 
Cul t u l'e Huma n Bovi ne staphy lococcal 

Source No. bacteriophages bacteriophages 

IH 2011 

IH 2015 

IH 201 9 

CH 2027 

"non-typable 
IH = institution h erd 
CH = comm ercial h erd 

54 ABI AI O/ Al 3 

54 AS/ Al O/ Al 3 

NT" NT 

6/7/ 42E/77 AB/ AlO/ Al 3/ S2 

(Table 4). When these same strains were typed 
with bovine bacteriophages they could be grouped 
into 7 different patterns plus the group of non-typ
ables. Only one of the cultures isolated ( # 1546 ) was 
non-typable by both groups of phages. 

Allison ( 1 ) has reported that in 47 enterotoxin 
food -poisoning outbreaks in various parts of the world 
approximatelY, 81 per cent of the strains belonged 
to phage type 6/47 or 42D . He further indicated that 
42D is commonly fatmd in raw cow's milk and is 
a frequent cause of bovine mastitis. "tvlartyn ( 14), 
Saint-Martin, et al. (17 ) and Drysdale (9 ) also im
plicated staphylococci of phage type 6/47 in food 
poisoning outbreaks. In the 21 sh·ains typed 11 were 
lysed by one, two or all three of these bacteriophages. 
Two sh·ains were typable only by the 42D phage. 
MacDonald ( 15 ) reported that of 150 sh·ains of 
Staph. aureus isolated from milk, 123 were type 
42D and that of 34 strains isolated from cases of bo
vine mastitis all were type 42D. 
· Blair ( 4) has reported that there is a considerable 

degree of group specificity : for example cultures 
that are lysed by the phages of Group II are not 
susceptible to lysis by phages of Group I or III. He 
states that occasionally sh·ains are encountered that 
are lysed by phages of both Groups I and III but rep
resent only a small proportion of the typable staphy
lococci. In tllis study at least 5 of the 21 sh·ains typed 
were lysed by phages from 2 or more of the groups 
established by Bla-ir. 

' iVhen the results of Tables 4 and 5 are compared 
it is readily observed that there is no correlation be
t\veen the human staphylococcal bacteriophage and 
bovine staphyloeoccal bacteriophage patterns; how-

t ever it is the opinion of tl1e authors that the patterns 
presented by the bovine bacteriophages are of great
er epidenliological significance in tl1is poisoning out
break. 

Chapman (6 ), Feldman ( ll ), and Evans et al. 
( 10 ) have indicated tl1at there is novv general agree-

ment that only coagulase positive staphylococci are 
enerotoxigenic; however, Dolman ( 8 ) and Dack ( 7 ) 
have stated that not all coagulase positive staphylo
cocci are capable of producing enerotoxin . One of the 
cultmes ( # 1310 ) was selected for use in a kitten 
feeding experiment. This culture was isolated from 
a remaining portion of one of tl1e wheels (not identi
fiable by lot ) of cheese that was used for serving the 
Sunday evening meal. No experiments were per
formed by intraperitoneal injections of culture fil
trates. As indicated previously 2 out of 3 kittens 
developed diarrhea and explosive vomiting approxi
mately five hours after feeding. No human volun
teers were fed either cultt'ire filh·ates or cheddar 
cheese suspected of containing enterotoxin. 

Bell and Veliz ( 3 ) reported tl1at 67% of 37 culh1res 
of staphylococci from 37 quarters of 27 cows were 
enterotoxigenic as demonsh·ated by the kitten test. 
Minett ( 16 ) tested 38 strains of Staph. aureus from 
bovine udders. Of 15 strains from udders with mas
titis and 23 sh·ains from milk of 17 normal cows, 9 
and 7 :;trains respectively produced enterotoxin. 

S uMMARY 

A food-poisoning outbreak involving two hundred 
cases was h·aced to the consumption of contaminated 
cheddar chese. One or more samples from each lot 
of the unused cheese (from about 7Jf tons) was ex
amined in the laboratory. Eighty-seven per cent of 
the cheese in storage was found to contain beta 
hemolytic coagulase-positive Staphylococcus a'U1·eus. 
One strain tested for enterotoxin production caused 
vomiting and diarrhea when fed to kittens . 

Culture isolates were typed by both human and 
bovine staphylococcal bacteriophages. The com pari 
son of these patterns is discussed. 

Staphylococcus aureus was found in raw milk 
from herds serving as a source of milk from the 
cheese factory. 
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COMMENTS ON A NEW TEST FOR PENICILLIN IN MILK 

C. K. JOHNS 

Dairy T echnology Resem·ch I nst·it-ute 

Canada Department of Agricultum, Ottawa 

In connection with the current campaign for the 

elimination of penicillin from milk supplies, Arret 

and Kirschbaum (2) have described "a simplified 

and rapid method for detecting the presence of pen

icillin in milk in concentrations as low as 0.05 units 

per ml." Their method differs from the modified 

Difco method ( 1 ) principally in holding poured 

plates of seeded agar at approxin1ately 15°C. ( 59°F. ) 

for not less than three, or more than five, days. This 

modification is said to enable detection of penicillin 

in 2if hours at 37°C. 
To compare the new method with the "standard" 

procedure, several b:ials were made using both the 

Bacto B453 Standardized Spore Suspension of Bacil

lus subt'ilis, and of a spore suspension of B. subtilis 

ATCC #6633. Unfortunately, in each trial, after 

3 days at 15°C., growth of the test organism was so 

extensive that no zones of inhibition could be ex

pected when discs saturated with milk containing 

penicillin were "spotted" thereon and the plates in

cubated at 37°C. \ iVith two-day-old plates growth 

was not evident at the start, but no zone of inhibition 

appeared even 'vvith milk containing 0.1 unit of pen

icillin per mi. Thus the1·e ·is a danger that negative 

results will be reported from rn:illc containi·ng amounts 

of penic'illin detectable by othe1· methods. 

In the writer's experience, the method described 

by Arret and Kirschbaum is also less simple, less 

reliable and less sensitive than the modified Difco 

method available for years. It ·is less simple in re

quiring (a) preparation of a spore suspension, when 

one is commercially available, (b) q low temperature 

incubator set at 15°C, and (c) an incubator at 37°C. 

(Neither of these two• temperatures is usually avail

able in dairy plant laboratories). 

It is less reliable in that (a) in our hands the meth

od, as described, failed to detect penicillin, (b) there 

is more likelil1ood of variation in sensitivity to peni

cillin with '11ome-made" spore suspension than with 

the commercially available ones, and (c) there is no 

warning that special flat-bottomed petri plates 

( Corning #3162 ) should be used, and special care 

taken to harden the agar layer on a perfectly level 

surface. It is less sensitive in that (a ) it specifies 

the use of a 0.25" disc, whereas the 0.5" disc absorbs 

six times the volume of milk and will detect roughly 

one-fifth the concentration of antibiotic detectable 

by the smaller disc ( 4); the larger disc is also much 

easier to load uniformly by capillary absorption of 

0.1 ml from a graduated 1 ml pipette held horizontal

ly, and (b) it calls for the use of 10 ml of agar me

dimn per plate, when the greater sensitivity of a 

thinner layer has been shown ( 4 ) and is generally 

recognized. 

Speed in obtaining results in testing milk for anti

biotics is desirable. However, no laboratory test 

will ever be as useful as a "marker" dye incorporated 

into the antibiotic preparation ( 3, 5) which would 

, ,, 



,. 
I 

,. 

COMl\IENTS O N A EW T EST F OR P ENICILLIN IN NIILK 7 

permit instant recognition and rejection of such milk. 
Failing this , a difference of half an hour or so in ob
taining results does not seem to be vital. Most 
workers would prefer a method simpler and more 
sensitive than that of Arret and Kirschbaum, even if 
it reguired an hour longer incubation. The writer's 
experience has been that using the modified Difco 
method ( 1 ) and heat-shocking the spores in the 
melted agar by holding at 70°C. for 15 minutes, zones 
of inhibition can be detected in less than 3 hours. 

For many laboratories it would have been helpful 
if Arret and Kirschbaum had indicated that the agar 
medium they recommend is available in prepared 
form as Bacto Penassay Seed Agar or as B. B. L. Pen
icillin Assay Seed Agar, and that standardized spore 
suspensions and penicillinase-containing discs are 
commercially available. Time is money, and time 
can certainly be saved by utilizing these commercial
ly available products. 

There is an urgent need for a rapid method of de
tecting antibiotics in milk, so that such milk will not 
be used for human consumption. The suggested use 
of the Arret anp Kirschbaum method for field testing, 
wherein a dairy technician would "trace the source 
of milk containing penicillin by carrying a portable 
incubator and refrigerator in a car or h·uck and test
ing a milk sample on the farm" (2) appears to be 
impracticable. Surely more would be accomplished 

by testing milk on arrival at the plant by the modi
fied Difco method ( 1 ) or some other simple method, 
and notifying offending prodiwers that their milk 
would not be accepted for the next two days. 

ADDENDUM 

Since this was written, Dr. Kirschbaum, in a letter 
dated December 18, recommends that seeded agar 
plates be held under refrigeration for 3 days before 
using. This appears to remove any possible reason 
for using this test rather than the modified Difco 
method (1 ). 
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FIELD PROBLEMS WITH BULK TANKS1 

PAUL K. GmTON 

Gi.1ton Manufacturing Company, 

Millville, Pennsylvania 

Apparently, we are to admit tl1at there are prob

lems with bulk tanks. As one of the earliest manu

facturers of bulk tanks for the Eastern market, I 

would not deny that there have been many problems, 

some of which may not have been entirely solved. 

Meetings like tlus, where such problems can be dis · 

cussed, will do much to help tl1e manufacturer, the 

farmer and tl1e fieldmen to solve tl1ese problems by 

better understanding their cause and possible cor

rection. 

Any new development, particularly one as revolu

tionary and involving the use of a completely new 

and complicated piece of elech·ical refrigeration 

equipment built to Sanitary Standards for the hand

ling of a highly perishable product will create many 

problems due to ignorance of tl1ose involved as to the 

proper design, consh·uction, operation and mainten

ance of tl1e equipment and the program for wlllch 

the equipment is intended. 

The automobile, which a couple of generations 

ago took over the h·ru1sportation of our masses from 

the carriage and tl1e stage coach, undoubtedly ex

perienced the same growing pains. The nlissile pro

gram of om government and the conh·actors involved 

in the development of tl1e missile, in spite of their 

h·emendous financial and technical resources are. , . 

judging from what we read in our papers, having 

their troubles. Therefore, it is no disgrace to have 

problems. 
May we briefly review a few of the outstru1ding ex

amples of early trouble, some of wluch we ru·e still 

living with because m?st of tl1e tanks that have been 

manufactured since the inception of the program, 

cove1ing a period of about ten years, at least in the 

East, are still being used on frums, and many of those 

original weaknesses are still botl1ering tl1eir users. 

One of the most common problems has been 

caused by temperature controllers and thermometers. 

These insh·uments are the product of large, well 

known insh·ument manufacturers a11d were invariably 

recommended to frun1 bulk tank manufacturers by 

their makers, who adapted them from other indus

h·ies. We very quickly learned tl1at tl1ese insh'uments 

were not suited to fru·m tank use. The conh·oller 

would many times shut off at too high or too low 

1Presented at the 17th Dairy Fieldmen's Conference at Penn

sylvania State University, University Park, July 8, 1959. 

a temperature, permitting poor cooling or causing 

freezing. 

Originally, some manufacturers of instruments rec

ommended controllers witl1out cross ambient protec

lion. I am sure no such controllers ru·e now being 

installed but even the best cross ambient protected 

instrument is affected by ambient temperahu·es. A 

change of 27°F in the ambient temperature will af

fect the most sensitive insh·uments by 1 °F, so that cut 

off and cut on temperatures vary by 2° or 3°F be

cause of tl1is outside influence over which tank m~n

ufachuers have no control. Properly ventilated and 

heated milk houses reduce this problem. 

Thermometers, too, have created quite a problem 

by not being as durable and accurate as would be de

sired . The 3-A Standards require a tl1ermometer to 

be accurate within 2°F. Tllis, added to the cross 

ambient vru·iable mentioned above can give a reading 

variation of 4° or 5°F , depending on outside in

fluences. 

A conh·oller should never be adjusted until a 

known accurate test tl1ermometer has been used to 

check the temperature of the prodqct. Too many 

times conh·ollers have been unnecessru·ily adjusted. 

Another cause of considerable instrument h·ouble 

has been the high humidity which, coupled with the 

acids and alkali from milk and detergents in the air , 

create a very corrosive condition under wllich tl1ese 

insh·uments are expected to operate and' for which 

they at least originally were not designed. Some 

improvement has been made but more can be ac

complished. 
Another perplexing problem has been one of agita

tion. In the beginning agitator motors almost with

out exception seemed to leak grease from their gear 

case. This caused many service problems but for

tunately the motor indush·y has developed several 

very satisfactory greaseless gem·head motors "vhich 

apparently has entirely elin1inated tllis original dif

ficulty. 
On some of tl1e first tanks agitators were so de

signed that some gave excessive and others inade

quate agitation to insure a correctly blended com

posite sample. These design weaknesses have been 

corrected so that today almost all tanks, when the 

agitator has been operated from 3 to 5 minutes, give 

an accurate butterfat sample, and tl1e agitator, during 

the cooling cycle, will insure fast cooling without ex

cessive agitation or air incorporation. 

', 



-

,. 
I 

FIELD PROBLEMS WITH BULK T KS 9 

Many complaints are due to external causes which 
cast suspicion on the tank, as an example, a farmer 
may be milking several low testing cows which have 
freshened or which he has purchased at about the 
same time he installed the tank. Changing feed or 
other environmental conditions can also affect butter
fat tests. Other causes are water in the milk due 
to improper cleaning of the tank or milking machine 
pipeline, permitting water to remain in the system, or 
the deliberate addition of water. 

~vianufacturers do have frequent complaints of ap
parent butter balls on the surface of the milk after 
the agitator has been operated for sometime, but Cor
nell and other research stations have proved these 
to be an optical illusion. They are actually an air 
bubble with high fat milk forming the film from 
which the bubble is created. They occasionally 
found a de€p yellow film on top of agitated milk 
but again the appearance was much worse than the 
fact, as almost without exception, when Babcock 
samples were taken from four corners and the center, 
the readings vvere found to be the same, within one 
to two tenths of fl point. 

When the tru1k is first being filled, some air in
corporation is likely to occur as the milk comes up 
to the agitator, if the agitator has been put in opera
tion at the beginning of the milking, which it must b e, 
to realize the fastest possible cooling. However, no 
provable damage has ever resulted. 

The covers on early model tru1ks often fitted so 
poorly that in tropical climates even frogs were able 
to get into the milk, and in many areas flies and 
other insects created a problem. H ere again, manu
facturers have recognized and corrected this original 
design weakness. 

Some tanks were not properly engineered to in
sure the necessary rigidity of the milk lining to main
tain calibration. These conditions, I believe, have 
been corrected and tanks today, because of their 
heavy steel frames, elliptical shape ru1d other care
fully designed and worked out improvements will 
without exception, when properly installed to main
tain a level position, remain in accurate calibration. 

i\!Iany tru1ks had a poor meru1s to detect an out-of
level condition that mrght develop from a sagging or 
heaving milk house floor. These have been improved 
but there is still room for further improvement so 
that the fieldmen can quickly but certainly determine 
that the tank has been moved from its original calibra
tion level either from natural or intentional causes. 

One other condition that is not closely associated 
with the sanitary operation of the tank but certainly 
affects its appearance is the high humidity and the 
corrosiveness of milk acids and detergents on painted 
or plastic finished tanks. It has been found that 

it takes about 40% humidity to support rusting. vVe 
know that many milk houses approach 100% humidity 
as is indicated by the great amount of condensation 
found on the walls and equipment in the house. 
Proper ventilation would greatly relieve this situa
tion and help to preserve not only the finish on the 
tru1k, but the agitator motor, temperature controller 
and in fact, the entire tank and its component prui:s, 
as well as other milk house equipment. 

One of the greatest single causes of farm tank 
problems probably comes from tru1ks being used for 
much greater milk production than they were origin
ally intended to handle, as f01:. instance, tru1ks pur
chased for every-other-day pickup and equipped with 
every-other-day capacity compressors being used for 
every-day picl.'Up and being loaded to the fullest ca
pactiy of the tank each 24 hours rather than 48 hours. 

We occasionally have complaints about bacterial 
cow1t of the milk from a farm tank. vVe must remem
ber that a farm bulk cooling tank can never improve 
the milk that has been placed in it. If the tank is 
properly operating, it will maintain good milk, better 
thru1 any other method of cooling and storing the 
same quality milk. So, complaints about high bac
terial counts in a farm tank should never be chru-ged 
against the tank, if as I previously said, it is properly 
operating and of course has been properly cleaned. 
Here you fieldmen have a definite opportunity and 
responsibility. Most farm bulk cooling tanks today 
are manufachued to be readily ru1d thoroughly 
cleaned, which is certainly the responsibility of the 
manufacturer. And, most reliable manufactur~rs 
provide cleaning insh·uctions with every tru1k. How
ever, these instructions need interpreting to the farm
er and certain variable conditions such as the water 
available and the type of detergent that will work 
best under the conditions at hand, should be deter
mined by the Heldman in cooperation with the farm
er. Continued education and supervision to insure 
a sanitary trulk to receive milk is the combined re
sponsibility of the fieldman ru1d the farmer, remem
bering at all times the milking equipment, the clean
liness of the cow's udder, the cow's health, the clean
liness of the milkers hands and clothing, the condi
tion of the barn and many other influences can pro
vide milk with either low or high bacteria count as 
it enters the tank. If it is low, it will be maintained at 
a relatively low count. If it is high, there is nothing 
the farm tank can do to correct the condition. It will, 
however, not increase as fast as it would under less 
ideal cooling and storing conditions. 

Measuring has undoubtedly been one of the great
est deterrents to wider acceptance of farm bulk cool
ing tanks. I well remember when my parents sold 
cream to our local creamery by the inch, in other 
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words, the measuring stick was then the accepted 

method of determining the quantity of milk or cream 

being sold. 
However, through many years of education, milk 

buyers and farmers have been taught to believe the 

only accurate method of determining the quantity of 

milk changing ownership is by weight. Ten years 

experience in the East and nearly 20 years on the 

vVest Coast has proven that we can accurately de

termine the quantity of milk by a measuring stick 

provided, and this is important, the tank is designed, 

built and installed to maintain its calibration and 

that the measuring stick is so made and mounted to 

the tank that it will always also absolutely maintain 

the relatiVe position to the tank that it had at the time 

the original calibration was made. Experience has 

proven that the stick should be stored outside the 

tank at room temperature and dry to obtain the 

most accurate measurement. Of course, it is essen

tial that the person making the measurement be 

conscientious and inherently honest. No device 

however complicated or expensive has yet been de

veloped tl1at will make a dishonest person honest. 

There is available an electronic surface gauge or 

measuring device which will determine the depth 

of milk in tl1e tank slightly more accurately than a 

calibrated metal measuring stick. However, it has 

other inherent weaknesses tl1at evidently have pre

vented it from becoming popular. One manufacturer. 

a few years ago, attempted to popularize a scale 

mounted tank but b ecause of the substantial extra 

cost of such a scale and the by then proven ability to 

accurately measure milk with a measuring stick, the 

sale of the scale never was successful. 

Our entire Industry is hoping, and I for one, be

lieve tl1at some day we will have a metering device 

that will be satisfactory for the purpose of measuring 

milk accurately from tl1e farm tank into the pickup 

truck tank. vVe k~1ow that extensive research and 

development is going on in tlus field. To my knowl

edge, one reported successful operation of such a 

meter is now being used on a route in Europe. There 

may be many others that I am not aware of. 

I have previously outlined the responsibility of 

the fieldmen and his relationship to tl1e farmer and 

the program of proper cleaning and sanitizing. 

There are other maintenance problems. For in

stance, it is not at all uncommon to have a farm 

tank develop an objectionable spot of rust on the 

interior of the milk lining. You must remember that 

stainless steel itself cannot rust. If the spot is small, 

it may be due to carbon steel tl1at was imbedded in 

Lhe stainless during fabrication and it must be re

moved to eliminate the re-occurrance of the objection

able condition. 

More often rust comes from external causes such 

as rusty water pipes, pails or other contaminating 

conditions that permit rusty water to be used f~r 

cleaning the tank. The water that does not drain 

from the tank eventually evaporates, leaving rust 

deposited on the lowest point in the tank. Then the 

deposited rust builds up and to the inexperienced it 

would certainly look as though the stainless was rust

ing. 
Both the imbedded steel and the deposited rust 

may be removed with a 4/0 sand paper used with a 

rubbing motion in the same direction as the grain of 

the stainless. If the external source of the rust has 

been eliminated it should not re-occur. The exterior 

of the tank, whether painted or stainless, must be 

kept clean in order to have good appearance in the 

milkhouse and to insure long life of the finish,. par

ticularly if it is a painted or plasticized finish. 

Under the best maintained milk house conditions, 

painted tanks will need to be refinished frequently 

or whenever rust appears. This is not a difficult 

thing to do and it can be accomplished by the farm 

er if he will obtain some good automobile paint and 

apply it according to instructions, after thoroughly 

cleaning the metal to remove all rust, grease, mois

ture, etc. The bottom of the tank is important and 

many times neglected. It, too, should be kept clean 

and if carbon steel, painted. 

Another problem that faced all , farm tank manu

facturers and their potential customers vvas an al

most complete non-existence of trained sales, instal

lation and service personnel in the rural areas to 

properly sell, install and maintain the necessary ad

justments so that this new method of handling a deli

cate, perishable product can be sold, ' installed and 

maintained. 
As is true in any such circumstance, manufacturers 

in desperation selected the best available people and 

did their very best to train and guide them in the job 

to be done. However, when it is remembered there 

are presently 32 manufacturers of farm bulk cooling 

tanks who have authorization to apply the 3-A Sym

bol, it is easy to understand how competitive the de

mand for even mediocre dealers is. 

Unforhmately, many times in ignorance, such 

dealers , installers and service men and often manu

facturers own representatives make statements about 

their own and competitors equipment that are so un

true that an atmosphere of great doubt is created. 

I recently talked with a successful and prosperous 

farmer who is going to buy a farm bulk cooling 

tank. He said to me that he was so confused by the 

many conflicting statements made by represent~tives 

of competing companies that he was literally unable 

to determine which tank he should purchase. 

, 
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And, there has been, as we well know, great con
fusion among the ranks of om regulatory people as 
to the necessary finish es on the material, such as for 
instance, whether it should be a mirror finish , a No. 4 
finish, stainless or painted exterior, the temperature 
to which the first milk should be cooled and the 
time that should be p ermitted to attain such tempera
ture, the much discussed blend temperatme, agita
tion, size of milkhouse, hovv much space should be 
provided at the back end, rear end, side and valve 
end of the tank, where and how many lights should 
be provided, where the drain should be, and on and 
on and on, certainly not a clear dictate to manu
facturers or farmers as to type of equipment, its 
surroundings or operation. 

Proper installation can substantially reduce the 
maintenance problem. :tvlost smaller tanks, usually 
up to about 3,00 gallons, sometimes larger, have com
pressors mounted integrally with the tank and are 
of necessity located inside the milk house. The heat 
from these compressors , which is the heat that has 
been removed from the milk, serves to warm the 
milkhouse in the winter and if proper ventilation 
is provided, shoulcl substantially reduce the amount 
of humidity in the air and of course, create a more 
comfortable working condition while filling and 
cleaning the tank. For the same reason, this arrange
ment creates an excessively warm milk house in the 
summer. Good ventilation is essential, first to the 
satisfactory operation of the compressor and second 
for the comfort of people working in the milkhouse. 

Larger tanks usually have remote compressors. 
Such compressors should be mounted close to the 

··exterior wall of the milkhouse and should be en-
; ·. closed in what is frequently called a "Dog House." 

This enclosure should be arranged so that a shutter 
or panel can be opened between the "Dog House" 
<md the milkhouse to permit the entrance of warm 
air into the milkhouse for winter time operation, or 
so that by changing the panels or doors, the warm 
air can be directed to the outdoors during summer 
weather. This arrangement is preferable because it 
permits directing of the heat into the milkhouse for 
temperature and humidity conh·ol in cold weatl1er 
and to the outside for more efficient operation and 
more pleasant working condition in hot weather. 
Such "Dog Houses" as well as milkhouses, when com
pressors are self-contained must be designed so there 
is adequate ventilation at all times as all of the heat 
remGvecl from milk must be dissipated into the air 
surrounding the compressor through the condensor. 
The more efficient ventilation there is, the less time 
the compressor will need to run. It is necessary 
that the condensor or radiator like part of the com
pressor be kept clean of dust, chaff, and other ma-

terials that migh reduce the circulation of air. 
The refrigeration tubing, connecting tl1e compres

sor to the tank, particularly with remote installations, 
should be carefully installed to prevent damage from 
natural working conditions in the milkhouse. It 
can go clown and under tl1e floor or up and across the 
ceiling. 

As a spokesman for the farm tank manufacturers, 
it is my desire to be impartial about the various types 
of tanks. However, while all types, direct expansion, 
ice bank, ahnospheric, vacuum, manually cleaned or 
automatically cleaned will, if properly designed, man
ufactured, installed and operated, do a good job, 
there are certain inherent weaknesses and advantages 
to each. Farm bulk coolers are an adaption of re
frigerated storage tanks used for many years in the 
receiving stations and processing plants. These stor
age tanks always have been and still are direct ex
pansion tanks. Tests conducted by many recognized 
experiment stations have conclusviely proven tl1at 
a direct expansion tank will use less elech·icity to cool 
100 pounds of milk than an ice bank tru1k. On the 
other hand, direct expansion tanks require larger 
compressors running for much shorter times. The 
larger compressor in certain instances creates a prob
lem for the power supplier, as rural lines ru·e not al
ways heavy enough to carry the additional load. 

vVe are all familiar witl1 the rusting milk can. Two 
of the things most desirable about direct expansion 
tanks are that they have entirely eliminated water as 
the cooling medium, which has caused milk cans 
and can coolers to rust, and also, have eliminated 
the potential clru1ger of electrolysis because of the 
use of dissin1ilar metals, such as is common in water 
cooled tanks where stainless steel milk linings are 
mandatory and copper refrigeration tubing is used 
with stainless, copper or galvanized water tank liners . 

One of the farm tank problems has been what to 
do when power fails. It is true with an ice bank 
tank there is some stored ice, however, milk cannot be 
cooled unless this ice is melted, which is accomplished 
by a circulating pump, which cannot be operated 
without elech·icity. This circulating pump is one 
additional mechanical part necessru-y on ice bank 
tanks. In addition h.vo sets of controls are necessary, 
as one set is required to control the freezing of the 
ice and anotl1er set to conh·ol the melting of the ice 
to cool the milk As was previously explained, con
trols are one of tl1e most h·oublesome parts of tanks 
and two sets potentially double the control problem. 

Direct expansion tanks, because of their heavier 
consh·uction and lru·ger compressors, are usually 
slightly more expensive to purchase. But the com
pressors because they run about one-tl1ird as long, 
should have much greater life expectancy. 
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There is in certain areas interest in vacuum tanks, 

one reason being the belief that they will improve the 

flavor and odor of the milk. 

Work done by Dr. J. T. Lazar, Jr. and W. R. Bel

lamy, at Clemson College, shows that "Equipment

is available that will remove nearly all of the off

flavors caused by feeds and weeds." However, 

"each of these machines utilize the principle of boil

ing off volatile components in milk with the use of 

Vacuum." If milk is to be boiled by using the avail

able vacuum ( 15" ), the milk must first be heated to 

179°F. at 0" of vacuum and then be subjected to vac

uum to lower the boiling point. Milk never is heated 

to this temperature in a farm bulk cooling tank! 

Another contended advantage is that, because of 

the greater stored vacuum, the milking operation is 

more uniform and satisfactory. This , too, is question

able and I am not convinced that the farm tank is 

the proper storage for milking machine vacuum. It 

is true that this method of milking eliminates the 

need for a milking machine releaser but, because it 

eliminates the releaser, it requires the purchase of a 

pump for the circulation cleaning of the milking 

machine lines. This pump could just as well be used 

for releasing milk from vacuum into an atmospheric 

tank, therefore no less equipment is necessary to be 

purchased and cleaned. 

Many times the milking operation is adversely af

fected by leaking gaskets, rotary seals and other com-

ponents that make it impossible to maintain uniform, 

adequate vacuum for proper milking. 

The other advantage claimed is that the tank can 

be circulation cleaned, which is true, if the cleaning 

device is properly designed and constructed for the 

job. On the other hand, it has b een proven that a 

low open top tank can many times be thoroughly 

hand cleaned and sanitized in about the same length 

of time that is required to prepare the circulation 

cleaning equipment to operate, so that no savings re

sult. And, in addition, more water, both hot and 

cold, and more detergent is required for circulation 

cleaning. And, at least one more mechanical, po

tential trouble making piece of equipment is added 

to our system with but questionable advantages. 

A vacuum tank, because of its necessary cylindri

cal shape, is most difficult to clean manually should 

a producer not elect to purchase circulation cleaning 

equipment or should his equipment break down. 

California has had farm tanks for about 20 years 

and the Los Angeles area has had a number of 

vacuum farm tanks, but to day only one such tank is 

operating under vacuum, according to the informa

tion recently compiled. 

\ i\le, tl1e producer, processor, fieldman and manu

facturer have gone a long way in ten years in the de

velopment of the farm tank and the necessary pro

gram to go witl1 it. Continued cooperation of all 

parties concerned will finish the job. 

, ,, 
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RECENT PROGRESS IN CERTIFICATION OF MILK LABORATORIES 
LuTHER A. BLACK 

;vlilk and Food Research Program 
Robert A . Taft SanitaTy Engineerin g Center 

Pllblic Health Service 

SuRVEYS 

Public Health Service activities in milk laboratory 
certification during the two years since the Sixth Na
tional Conference on Interstate Milk Shipment in
clude surveys of laboratory practices of 38 states, 
covering 31 State health departments and 10 agri
cultural or other State departments. These surveys 
included 33 of the 36 states listed on the April 1, 
1959, Sanitation Compliance Ratings of Interstate 
Milk Shippers, as well as 5 potential interstate milk 
shipping states. ·with one exception the central lab
oratories of the 43 states and District of Columbia 
visited dming the past 3 years are in substantial 
compliance with Standard Methods. 

All 36 of the states and D . C. currently listed as 
interstate milk ,shippers have programs for cettifica
tion of local milk laboratories, as do 5 of the 7 past 
or potential interstate milk shipping states. In addi
tion, 1 milk receiving state and 2 otl1er states are 
known to require approval of all local milk labora
tories within their respective jurisdictions. 

Accordingly, a map was prepared as of January l, 
1959, (Figure 1 ) showing tl1e states which regulate 
local milk laboratories. This information was sup
plied by State milk laboratory certifying officials in 
response to a questionnaire distributed by the stand
ing Laboratory Committee of the National Confer
ence on Interstate ~'lilk Shipment. To provide addi
tional information , data were requested on the num
ber of official, commercial, and industrial (or private ) 
milk laboratories currently under state supervision. 
These figures for each state are shown in the top row 
of numerals on the map. The lower row gives the 
number of each type of laboratory reported as actual
ly used for interstate shipment. 

During the past two years 45 State milk laboratory 
certifying officials were visited in the 38 states in 
which central laboratories were surveyed or reviewed. 
Sanitary Engineering Center personnel accompanied 
State milk laboratory officials in visits to local milk 
laboratories in 11 states. In anticipation of the adop
tion of the 1953 recommendations of the Public 
Health Service, which requires that Standard Meth-

'Substance of reports presented at th e Seventh National Con
ference on Interstate 0\ifilk Shipments, April 20, 1959, St. 
Louis, i\•lo . 

ods for E xamination of \i\later and Sewage be fol
lowed in examining water supplies (initially for pri
vate plant and dairy farms , semiannually for all plant 
supplies, and after repair, modification, or disinfec
tion ), the water laboratory procedures of 24 State 
health departments were reviewed and approved. 

State compliance with tl1e ··provisions of the Na
tional Conference relative to certification of local 
milk laboratories has b een charted in Figure 2. All 
states currently listed as interstate milk shippers have 
forwarded survevs of local laboratories to the Public 
H ealth Service during the past two years, and as of 
January 1, 1959, split sample results had been re
ceived from all states currently listed. 

SPLIT S AMPLES 

A pilot shipment of split milk samples was sent by 
the Public H ealth Service to several states during 
the summer of 1957. During the fall of that year 
and spring of 1958, split samples were sent to 41 
5tates. In October 19.58, one series of split samples 
was sent to 22 states and in November another 22 
states received samples. Generally the standard plate 
and coliform counts were in good agreement, with 
the exception of one state whose materially lower 
plate counts resulted from use of apparently toxic 
distilled water. However, considerable differences 
were reported in phosphatase test results, particularly 
in the 1 ovember series. Consequently these results 
were tabulated and graphic charts prepared, coded 
for each state, to show the results for each sample as 
reported by each analyst. The tabulations and in
dividual charts were rehu·ned to the participating 
states together with two pages of explanatory com
ments and recommendations for improved procedures 
and practices. It should be noted tl1at states differ as 
to the level of phosphatase considered negative. 

In the past, staff members of the Sanitary Engineer
ing Center have occasionally served as reference an
alysts in the bacteriology of milk. They have been 
unable to continue this service to State milk labora
tory certifying officials, not because of lack of interest 
or belief in the value of tl1e procedure, but solely be
cause of lack of resources . Because of these limita
tions on teclmical assistance and since most State lab
oratories now have split sample programs, it is sug
gested that they further develop reciprocity by serv-



14 CEHTIFICATION OF MILK LABOHATOlUES 

FIGURE 1-NUiviBER OF OFF ICIAL, CoJo.-IJ\IERCIAL, AND lNDUSTHIAL ( on PmvATE ) tviiLK L A u o n ATOHIES 

UNDER STATE R EGULATION J ANUARY 1 , 1959 

LowER LINE GivEs NuMBEH OF EAcH AcTUALLY UsED FOR l N T EHSTATE SmPJo.IENT 

ing as reference analysts for each other in the con

duct of inh·astate split sample evaluations. 

THAINING CormsEs I N MILK L ABOHATOHY ANALYSES 

The annual cour~.e on milk laboratory analyses at 

the Robert A. Taft Sanitary Engineering Center was 

attended in 1958 by 19 persons from 13 states, and 

in 1959 by 10 persons from 8 states and 1 foreign 

counh·y. Center personnel assisted in conducting a 

course in 1957 in 1 state with 22 in attendance and in 

1958 in 1 state with 44 in attendance. 

GENEHAL 

In August, 1957, and again in June, 1958, all PHS 

Regions were supplied with a sufficient quantity of a 

list of State milk laboratory certifying officials to 

furnish a copy to each State Laboratory Director and 

to each of the other approximately 50 officials named. 

During the past 1:\:vo years, 5 of the 8 PHS Regional 

Offices were visited by staff members of the Sani

tary Engineering Center to review the status of milk 

laboratory certification by the states concerned and 

to discuss special problems . Center personnel par

ticipated in 3 PHS regional conferences of State milk 

laboratory certifying officials and of State milk san

itation survey officers. 
Discussions of the milk certification program were 

presented at the Texas Public Health Association 

meetin g in 1958, and in 1959 at a conference on milk 

administration sponsored by the Communicable Dis

ease Center. A report on milk laboratory certifica

tion under the interstate milk shipment program was 

presented at the Conference of State and Provincial 

Public H ealth Laboratory Directors in 1957 and at 

the Association of State and Territorial Public H ealth 

Laboratory Directors Planning Conference in 1958. 

Thus most State laboratory directors have been ap

prised of the requirements and current status of milk 

laboratory certification, although in the past there 

has been no direct channel of communication be

tween the Secretary of the ational Conference and 

the laboratory directors , for example, to give advance 

notice of the Seventh a tional Conference. Al-

I ', 
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though the majority of directors may be notified by 
their State milk sanitation control officials, this situa
tion is not true for all states. 

STATE ACTIVITIES I N MILK LABORATORY CERTIFICATIO~ 

In preparation for a progress report at the Seventh 
ational Conference on Interstate Milk Shipment, 

in January, 1959, the standing Laboratory Committee 
wrote to 42 State milk laboratory certifying officials 
to request up-to-date information on their laboratory 
approval programs. To secure uniform records for 
the current report, officials were requested to tabu
late their data under specified headings on an accom
panying questionnaire. The response was excellent, 
with 100 percent returns. Detailed results for each 
state were entered by code number under the ap
propriate PHS Region on three Tables. Table 1 
shows that as of January 1, 1959, the ratings of inter
state milk shippers are based on the use of 407 lab
oratories ( 252 official, 32 commercial, and 123 indus
trial or private ) . Officials of 42 states receiving the 
driginal questionnaire plus those of 3 additional states 
from whom data were later obtained had approved 
1179 milk laboratories ( 556 official, 142 commercial, 
and 481 industrial or private) . 

Data in Table 2 shows that 42 states reported send-

ing split milk samples to 561 laboratories, of which 
518, 503, and 465 examined pasteurized milk respect
ively by standard plate count, coliform, and phospha
tase tests, and 488, 473, and 416 so examined cream 
or other milk products. Split samples of raw milk 
were examined by 289 laboratories using standard 
plate counts, 161 by direct microscopic counts, and 
43 in 5 states by methylene blue reduction. Liquid 
split samples were shipped by 27 states, frozen 
samples by 10 states, and in 4 states samples were oc
casionally or routinely split at the time State milk lab
oratory certifying officials visited a local laboratory. 
Detailed results are tabulated for each state. . 

The standing Laboratory Committee also obtained 
information, by means of the questionnaire, on other 
state practices in approval of milk laboratories, as de
tailed in Table 3. This Table shows that 22 states 
surveyed laboratories ammally, while 20 surveyed 
them at more or less frequent periods. Only 13 states 
issued certificates annually to locally approved lab
oratories and 2 at some other time. With reference to 
the recommendation of the Fourth National Confer
ence in 1953 that the State laboratory agency publish 
annually or semiannually a list of approved labora
tories including the date and test or tests for which 
approved, as of January 1, 1959, 13 states reported 
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TABLE 1-STATE ACTIVITIES IN MILK LABOHATOHY CERTIFICATIO -

No . of 
labs. (a} 

·::0 
'<) 

Tests approved for: 

Pasl. milk Raw mifk 
i; 
E 
E 
0 
0 

SPC Col i Phos SPC DMC:: MB Res 

43° 8 5 20 33 33 ,33 33 33 

44° 24 13 25 

45° 9 
1 1 
2 85 
3 12 

8 

30 237 
18 37 

l 
85 
67 

1 
85 
66 

4 l 5 6 6 

5 17 2 3 17 17 
6 10 5 12 14 
7 26 25 25 
8 18 18 18 
9 3 3 6 6 

10 9 9 9 

11 7 l 8 8 

12 8 8 8 
13 7 7 7 
14 5 4 9 9 
15 6 5 6 6 

16 38 20 54 90 85 
17 10 6 16 31 31 
18 9 4 6 14 9 

19 27 11 31 31 
20 24 5 33 47 46 

21 23 24 24 
22 3 3 3 

23 9 6 11 15 15 
24 8 8 8 

25 11 3 2 14 14 
26 7 7 7 

27 3 3 3 

28 5 :?. 7 7 

29 H 6 6 

30 3 3 3 
31 5 5 5 
32 21 21 21 

1 1 
85 138 352 
61 67 20 

4 6 
15 17 
13 12 
25 25 
18 18 

6 5 

9 9 
8 8 
8 8 
7 7 
9 9 
6 11 

67 90 
21 31 

9 7 
31 1 
40 59 

24 23 
3 3 

15 9 
8 8 

13 14 
7 7 
3 3 

7 7 
6 
3 3 
5 5 

21 21 

1 
10 
14 
19 

3 

5 

59 46 
4 5 

13 2 
28 
12 7 

3 

17 
2 

5 2 

1 

8 

3 

2 

1 
14 

6 
26 

9 
3 

9 

8 
7 

6 

13 
7 
4 
9 
9 

15 
3 
6 
8 
8 
3 
3 

4 
6 
3 
5 

21 

No. of 
Jabs. (b) 

8 

1 

4 
2 
5 
2 

1 

3 

9 

5 
2 
4 

2 

1 

4 
4 

41 
4 
1 

22 

11 

Tests approved for : 

Past. milk , Raw m ilk 

SPC Coli Phos SPC DMC Mil 

1 

4 4 

6 6 
14 14 
7 9 

25 25 
9 9 
3 3 

9 9 

8 8 
7 7 
4 4 
6 6 

18 18 
15 15 
4 4 

12 12 
14 14 

14 14 
3 3 

10 10 
8 8 
8 8 
3 3 
3 3 

6 6 
6 6 
3 3 
5 5 

21 21 

1 

4 3 

4 6 
14 14 

4 2 
25 
9 9 
3 4 

9 9 
1 

8 8 
7 7 
4 4 
6 11 

13 18 
15 15 

4 1 
12 1 
13 29 

14 9 
3 3 

10 6 
8 8 
8 5 
3 3 
3 2 

6 6 
6 
3 3 
5 5 

21 21 

9 

1 
12 

9 
19 

2 

1 

30 

5 
11 

6 

1 

15 

3 

29 

1 

5 

2 

8 

VIII 33 8 8 8 8 8 
6 6 
5 13 
6 6 
2 

7 
4 
7 
5 

7 
5 
7 
5 

7 
5 
7 
5 

7 

IX 

34 5 
35 11 
3() (:j 

37 2. 

38 3 
39 32 
40 2 
41 3 
42 14 

2 
2 

1 6 6 
13 13 
6 6 
3 

5 
8 

3 

5 
8 

5 
8 

5 
8 

2 2 2 2 
1 4 1 4 4 

2 10 26 26 15 10 

8 
2 
1 

1 

2 

8 
2 2 
1 1 

1 10 11 11 

5 
4 
5 
1 

8 

5 
7 
5 

8 
2 2 
1 1 

10 .l 

Total: 556 142 481 694 681 619 694 568 72 5 252 32 123 303 297 278 251 127 45 

. Legend : (a) Total number of local milk laboratmies approved; 

( b ) Number of loca l mi lk laboratories actually uesd for interstate shipment; 

SPC = Standard plate count; CoU = CoUfonn tests; Phos = Phosphatase tests; 

DMC = D irect microscopic cotmts; MB = Methvl ene blue reduction test; Res 

• Data supplementary to original survey. 

Resazmin reduction test. 
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CERTIFICATION OF MILK LABORATORIES 17 

issuing such an annual list, and 9 states issued lists 
at other more or less frequent periods. Thus 22 
states now issue such certificates as compared with 
only 4 two years ago. 

Sixteen states reported having requirements for 
laboratory personnel, whereas 25 reported no require
ments. Thirty-four states reported reciprocity in lab-

oratory surveys and analyses, whereas 5 have no reci
procity. State milk laboratory certifying officials in 
16 states reported receiving copies of the Interstate 
Milk Shipper Report (Form 1659 ) from State milk 
sanitation authorities, although 22 reported they did 
not. In 20 states milk laboratory certifying officials 
reported they completed the Survey Form on Samp-

II 

III 

IV 

v 

VI 

Vll 

Vlll 

IX 

Total : 

TABL E 2-STATE SPLIT SAll'lPLE PRACTICE 

January 1, 1959 

$ --------=L::.:oe:::a:.__l _::la::_:b:::_ol:.:::' a:.::to~r:::i e:::_s __::e::::xa:::_m:.:.:i:::_m:.:.:'n!O_g_:s:..:P:::_lit:_::sa~m:.:.:l:::_'l es::::_ ___ __ _ 
§ Pastmeu

1
•
1
tk·ized Cream or other Raw Milk - Milk products Counts Reduction Z SPC Coli Phos SPC Coli Phos Sl'C DMC MB Res 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 

0 
12 
19 

5 
17 
16 
26 
18 

6 

0 
8 
8 
7 
9 
ll 

16 112 
17 15 
18 18 
19 17 
20 61 

21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 

38 
39 
40 
41 
42 

21 
3 

26 
7 

16 
7 
2 

7 
8 
2 
5 

21 

8 
5 

13 
7 
0 

2 
16 
2 
4 

15 

12 
19 

5 
17 
14 
25 
18 
6 

8 
8 
7 
9 
ll 

90 
15 
14 
17 
59 

21 
3 

12 
7 

14 
7 
2 

7 
6 
2 
5 

21 

8 
'5 

13 
6 

2 
8 

4 
11 

12 
18 

5 
17 
14 
25 
18 

6 

8 
8 
7 
9 
6 

90 
15 
ll 
17 
53 

21 
3 

12 
7 

14 
7 
2 

7 
6 
2 
5 

21 

8 
5 

13 
6 

2 
8 

4 
11 

12 
18 

5 
15 
13 
25 
18 

6 

8 
8 
7 
9 
6 

90 
15 

9 
17 
40 

21 
3 

12 
7 

13 
7 
2 

7 
6 
2 
5 

21 

8 
5 
5 
G 

2 
8 

4 

12 
19 

5 
17 
14 
25 
18 

6 

8 
7 
9 

11 

90 
15 
14 
17 
59 

21 

12 
7 

7 
2 

7 
6 
2 
5 

21 

8 

13 
6 

2 
8 

4 
11 

12 
18 

5 
17 
14 
25 
18 

6 

8 
7 
9 
6 

90 
15 
ll 
17 
53 

21 

12 
7 

7 
2 

7 
6 
2 
5 

21 

8 

13 
6 

2 
8 

4 
11 

12 
18 

5 
15 
14 
25 
18 
6 

8 
7 
9 
6 

90 
15 

9 
17 
40 

21 

12 
7 

7 
2 

7 
6 
2 
5 

8 

5 
6 

2 
8 

4 

12 
19 

5 
17 

25 
18 
6 

8 
8 
7 
9 

11 

18 
15 

4 

21 
3 
9 
7 

7 
2 

7 

2 

5 
13 

6 

2 
8 

4 
11 

12 
19 

10 

19 

4 

5 

30 

12 
16 
12 

3 

17 

l 

1 

561 518 503 465 488 473 416 289 161 

29 

2 

2 
2 

8 

43 

14 
10 

12 
10 

6-10 
4 

10 
10 

10 
10 
8 
6 

10-20 

8 
10 

6-10 
10+ 
5+ 

10 
10 
8 

6-12 
2 

12 
10 

12-14 
6 
8 

lO 

10 
variable 

10 
7 

1 
10 
10 
10 

6 

317-343 

X 
X 

X 
X 
X 

X 

X 
X 

X 

X 
X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

X 

X 
X 

27 

" " N 
0 

t: 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

10 

X 
X 

X 

X 

4 
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TAllLE 3-STAT E PHACTlCES IN APPHOVAL OF MILK LABOHATOHIES 

January 1, 1959 

II 1 
2 
3 

Ill 4 
5 
6 
7 
8 
9 

IX 10 

v 

11 
12 
13 
14 
l.S 

16 
17 
18 
19 
20 

VI 21 
22 
23 
24 
2.5 
26 
27 

VII 28 
29 
30 
31 
32 

VIII 33 
34 
35 
36 
37 

IX 38 
39 
40 
41 
42 

Total: 

Surveys 
Laboratories 

Annua l Other 

X 

X 

X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

22 

X 
X 

X 

X 
X 

X 

X 

X 
X 

X 

X 
X 
X 

X 

X 
X 

X 
X 
' X 

X 

20 

Issues 
Certificates 

Annual Other 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 

X 

13 

X 

X 

Approved 
L ist Issued 
A nnua l Othe r 

X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

13 

X 

X 

X 
X 
X 

X 

X 

X 
X 

ling, whereas 22 states reported this vvas completed 

by milk conb·ol officials. 
In conclusion it appears that the milk laboratory 

approval programs, split sample programs, and other 

Personna I 
Requirements 

Yes No 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

16 

X 

X 

X 

X 
X 

X 
X 
X 

X 
X 

X 

X 
X 

X 

X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

25 

Rec iprocity 
Yes No 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 
X 

X 
X 
X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

34 

X 

X 

X 

X 

X 

5 

Lab . Official 
R eceives IMS 

Fonn 1659 
Yes No 

X 

X 

X 

X 

X 
X 
X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

16 

X 

X 

X 
X 
X 

X 

X 
X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 

X 

X 

22 

Official 
Completing 

Sampling 
Fortn 

Lab. Other 

X 

X 

X 

X 
X 

X 
X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 
X 
X 

20 

X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 
X 
X 

X 

X 
X 

X 
X 
X 

X 
X 

22 

recommendations of the ational Conference con

cerning laboratory practices are being carried ou t 

satisfactorily by states participating in the interstate 

milk shipment program. 
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THE CLEANABILITY OF MATERIALS IN CONTACT 
WITH DAIRY PRODUCTS 

II. THE CLEANABILITY OF METHYL METHACRYLATES 1 

G. L. HAYS, J. D. BuRROUGHS AND L. R. PEARSON 

Research and T echn-ical Department, 
Amerit;an Can ComJianu, 

.\lauwood ond Barrington, 1/li.nois 

( Receive;-] for publication October 1, 1959 ) 

Plastics will probably be used extensively in the 
manufacture of dairy equipment of the fuh1re if they 
have the following qualifications: (a) meet the re
quirements of the F ood Additive Amendment of the 
Food, Drug and Cosmetic Act; (b) are as readily 
cleanable as stainle3s steel having a 120 grit finish; 
and (c) have the desired physical properties, such 
as adequate strength and resistance to distortion. 

Determining the cl eanability of these plastics will 
be an important function of sanitarians. Hucker ( 3) , 
Hucker, Emery and ' i\Tinkler ( 1), 1Iallmann, Kahler 
and Butt (6),, and Ridenour and Armbruster (8) 
used various techniques in their studies of the clean
ability of plastics used for eating utensils. Although 
non e of these data are applicable to the present prob
lem, the radiological teclmique of Ridenour and Arm
bruster ( 8) are useful tools in evaluating the clean
ability of the plastics that may h e used in the manu
facture of dairy equipment. 

Hays, Burroughs and Johns (2) and, more recently, 
Masurovsky and Jordan (7) employed radioactive 
tracer teclmiques in studies of the cleanability of 
milk contact surfaces. Hays, Burroughs and Johns 
( 2) also reported on the use of bacteriological tech
niques, as did Kaufmann ( 5). Laboratory "use-test" 
techniques should not be discarded entirely for the 
more glamorous radiological tecbntques. 

This paper evaluates the relative cleanability of 
methyl methacrylates and stainless steel by both 
bacteriological and radiological tcclmiques. 

ExPERIMENTA L 

As in the previou~ study ( 2), disks approximately 
two inches in diameter were used as the test speci
men of each material. Since Food and Drug Admin
istration approval is given to a specific material for 
use in contact with foods rather than blanket ap
Jllroval to all material of a general type, the hade 

t Presented at the 46th Annual Meeting of the International 
Association of Milk and Foocl Sanitl/rians, In c ., at Glenwood 
Springs, Colorado, Augt:st 26-~8 , D59. 

names of the acrylics studied will be used in this 
paper. The materials tested ,:were: 

1. Plexiglas II, UV A. 
2. Plexiglas V, Type 607. 
3. 18-8 stainless steel, 120 grit finish . 

The general experimental plan consisted of soiling 
these disks with dairy products which had been con
taminated previously with Escher-ichia col-i. The 
products used were homogenized milk, buttermilk, 
cream, and chocolate milk. On each disk, 0.4 ml. 
of one of the contaminated products was spread 
evenly on one side only and allowed to air dry. The 
soiled disks then were cleaned by scrubbing with a 
circular motion for about 15 seconds with a test tube 
brush in a cleaning solution at room temperature. 
H and scrubbing approximates the methods used in 
the field to clean dairy equipment. The following 
cleaning solutions were used: (a) distilled water (b) 
0.25 per cent solution of an alkaline cleaner, (c) 0.25 
per cent solution of an anionic detergent, (d) 0.25 
per cent solution of a nonionic detergent, and (e) 
6.7 per cent solution of an acid cleaner. 

Although the techniques used in assaying the soil 
removal were essentially the same as were used in 
the previous study ( 2 ), they will be reviewed briefly. 

Radiological Techniques 
Dairy products contaminated with a P32 labeled 

E . coli suspension, prepared after the method of Rid
enour and Armbruster ( 8) were used to soil the m::l
terial to be evaluated by radiological techniques. 

After the contaminated disks were air dried, the 
radioactivity ·of each was determined in an end
window "Sugarman" type proportional c·ounter. The 
disks were marked so that they could b e placed in 
the same position in the counter after cleaning. Af
ter the initial counts had been made, the disks were 
cleaned and then rinsed in tap water. After drying, 
the disks were examined and any residual radio
activity was recorded. All cotmts were corrected 
for background and decay. 

BacteTiological T echniques 
Dairy products contaminated with washed cells of 
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a 24 hour nub:ient broth culture of E. coli were used 

to soil the disks which were to be evaluated by bac

teriological techniques. The number of viable cells 

recovered from t\.vo air dried disks was determined 

by culturing portions of the sterile water in which the 

disks were soaked and swabbed. This procedure 

was rep eated with each dairy product on each of the 

three materials. These recovery counts \overe used 

as the initial counts in determining the per cent re

moval of E. coli. from other contaminated disks scrub

bed in the various cleaning solutions. 
After the contaminated disks had been scrubbed 

by hand in the cleaning solution, then rinsed in tap 

water, they were placed in either 25 ml. of sterile 

water or in 25 ml. of one of the following germicidal 

solutions; (a) a hypochlorite solution with 100 ppm 

available chlorine, (b) an iodophor solution with 25 

ppm iodine concentration, and (c) a solution of a 

quaternary ammonium compound containing 200 

ppm active ingredient prepared in water having a 

natural hardness of 200 to 250 ppm. 
The germicidal solutions were inactivated after 

the disks had been exposed for one minute. After 

the cleaned disks had been in the sterile water or in

activated germicidal solutions for approximately five 

minutes , the liquid was cultured in .3 aliquots of 5 

ml. each. The disks were also placed in peh·i dishes 

with the previously soiled side up. All plates were 

poured with Difco-brilliant green bile agar to which 

0.5 per cent agar had been added so that the 5 ml. 

aliquots could be cultured in single plates. 

REsuLTS 

The results of this study are given in the four rc

companying tables. These tables show the per cent 

of E. col-i removed from the surface of the test ma

terial as determined by both bacteriological tech

niques and the radioactive tracer method. 
As noted in Tables 1 through 4, both residual coli

form counts and residual radioactivity indicated that 

99.80 per cent or more of the contaminating soil was 

removed by scrubbing the disks in any of the cleaning 

solutions used or even in distilled water. 
All of the cleaned disks were sanitized within one 

minute upon exposure to the germicidal solutions. 

The statistical analyses of the radiological data are 

given in Tables 5 through 8. 

DISCUSSION 

One P32 labeled E. coli suspension and one non

labeled suspension were used in this study. Although 

refrigerated, the number of viable cells in the non

labeled suspension gradually diminished from 420 

x 106 to 57.12 x 106 before the bacteriological phase 

of this study was completed. This in part accounts 

for the variation in initial counts noted in the tables. 

The initial counts never approached 1he number of 

organisms observed when 0.4 ml. of the suspension 

was cultured. This difference may have been due to 

organisms becoming non-viable du,ring drying or the 

cells remaining on the disks after ..;oaking and swab

bing. The latter seems in1probable as the disks were 

TABLE 1-THE CLEANilllLITY oF SuHFACES SorLED WITH HOi\o[OGENtzEu IJLK 

'fypP. 
Materia ls of cleaner 

Plexiglas II , Alkalin e 
UVA Anionic 

Nonion ic 
Acid 
\Vater 

Plexiglas V, Alkalin e 
Type 607 Anioni c:; 

.\ion ionic 
Acid 
VVater 

18-8 ( l:W grit) AlkaHnc 
Anionic 
1 on ionic:.: 
Acid 
Water 

Bacteriolog- ica l techniques 

InJtiala 
colony coun'U:i 

(xiO•) 

0.26, 4.00 

0.46, 2.25 

0.27, 8.90 

Residual 
colony counts 

0, 0 
0, J 
0, lD9 
0, 21 
0, 2 

0, 0 
0, 0 
0, 'J 

0, l 
0, 103 

0, 0 
0, () 
0, 0 
0, 0 
1, 94 

Average 
)Jer cent 
rPmoval 

100.00 
99.99 
99.99 
99.99 
99.99 

100.00 
100.00 
100.00 
99.99 
99 .99 

100.00 
100.00 
100.00 
100.00 

99 .99 

Radio logica l techniq"ues 

lnitia.Lll 
J·adioactivity 

(x i03) 

4.67, 4.74 
4.51, 5.88 
5.46, 5.85 
5.04, 5.05 
4.79, 5.03 

4.57, 5.29 
4.72, 5.90 
4.81, 5.28 
5.38, 5.41 
4.85 , 5.03 

4.36, 5.34 
.5.53, 6.20 
4.60, 5.58 
5.71 , 5.80 
5.38, 5.43 

Residual" 
radioactivity 

0.55, 0.22 
0.55, 0.44 
1.76, 6.54 

-0.28, 1.29 
3.64, 1.82 

-1.53, -3.60 
-0.27, -0.72 
-0.37, 0.63 
1.39, -3.50 
5.04, 2.90 

6.83, 4.15 
7.48, -0.09 
9.56, 8.30 
4.08, 2.68 
8.37, 9.33 

Average 
PEr cent 
t·emoval 

99.99 
99 $)9 
99.93 
99 .99 
99.H4 

100.05 
100.01 
99.q9 

100.01 
99 .92 

99.88 
99.93 
99.82 
qg 94 
99.83 

"Initial colony counts are the E. coli colony cotmts recovered from the air dried disks by culturing portions of the water in 

whi ch th e soil ed disks were soaked and swabbed. 

"Hadioacti vity recorded as counts / minute corrected for background and decay. 

, 
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ahv~ys noted to be visibly clean at the time the in
itial cotmts were made. An exceptionally poor re
covery count (initial count ) was noted hom the disks 
soiled with buttermilk. In one serie~, less than 10 
coliforms per disk were recovered although a calcu-

lated 2. 36 x 106 organisms had been placed on these 
disks. o doubt, the acidity of the buttermilk en
hanced the lethality noticed during the drying of 
other dairy products. 

Colonies were not observed in the cultures of 99 

TABLE 2-THE CLEA NABILITY OF SURFACES S OJ LED WITH CHOGOLATE M ILK 

Materia ls 

Plexiglas II, 
UVA 

Plexiglas V, 
Type 607 

Type 
of c leaner 

Alkaline 
Anionic 
Non ionic 
Acid 
\<Vater 

Alkaline 
Anionic 
Nonionic 
Acid 
\1\fater 

18-8 ( 120 grit) Alkaline 
Anionic 
1 anionic 
Acid 
\Vater 

Bacteriolo ~: i ca l techniques 

Initia J:a 
colony cou n t.'5 

(xiO") 

1.10, 10.50 

1.65, 12.25 

1.17, 5.50 

R es idual 
colon y counts 

0, 0 
0, 0 
0, 45 
0, 0 

14, :!000 

0, 0 
0, 0 
0, 0 
0, 0 
0, 65 

0, 0 
0, 0 
0, 13 
0, 0 

16, 175 

Radiolog ical techniques 

A verage Initial" 
per cent radioactiv i ty ilesidual'' 
removal (xl03) radioactivity 

100.00 4.71 , 6.04 -1.35, -0.54 
100.00 4 .75, 5.65 Q.ll , -0.45 

99.99 4.53, 5.38 3.42, 4.15 
100.00 -'5 .11, 5.23 2.47, 1.2-9 
99.99 5.38, 5.56 2.49, 3.94 

100.00 4.49, 5.96 -2.07, 0.44 
100.00 4.73, 5.42 -1.17, 0.22 
100.00 4.82, 5.06 2.14, 4.90 
100.00 5.71, 5.92 -0.46, 0.86 
99.99 5.29, 5.67 0.52, -1.04 

100.00 4.78, 4.82 1.76, 1.21 
100.00 4.49, 5.57 2.09, 0.99 

99 .99 4.96, 5.87 7.42, 0.63 
100.00 4.94, 6.68 2.47, 0.75 
99.99 5.52, 5.59 3.84, 0.21 

A verage 
per cent 
ren1oval 

100.02 
100.00 

99.92 
99.96 
99.94 

100.02 
100.01 
99 .93 

100.00 
100.00 

99 97 
99.96 
99.92 
99.96 
99.96 

"Initial colony counts are th e E. coli. colony counts recovered from th e air dri ed disks by culturing portions of the water in 
which the soiled disks were soaked and swabbed . 

"Radioactivity recorded as counts/ minute corrected for background and decay. 

TABLE 3- TI-IE CLEAN ABILITY OF Sum~ ACEs SOILED WITH BuTTE R MILK 

Bac teriolog ica l techniques R a diological techniques 

Initia l " A verage Init ial" Averag e 'l'ype colony coun ts Residual per cent l'adioactivi ty R esidual per cent Materials of r.leaner (xiO• ) colon y counts l'entova l (x 103) radioactivity l'emoval 

Plexigfas II, Alkaline (c), 0.0037 0, 1 99.99 2.55, 7.69 -0.70, 0.37 100.01 
UVA Anionic 0, 0 100.00 5.58, 7.71 -3 .51, -3.60 100.05 

Nonionic 0, () 100.00 1.17, 1.54 -1.19, 0.88 100.02 
Acid 0, 0 100.00 5.49, 5.62 1.82, 4.08 99 .95 
Water 0, 0 100.00 5.77, 5.68 1.50, 1.50 99 .97 

Plexiglas V, Alkaline ( c ), 0.008 0, 0 100.00 0.96, 7.13 1.59, -0.47 99.92 
Type 607 Anionic 0, 0 100.00 4.85, 6.05 -1.17, 0.00 100.01 

Nonionic 0, 0 100.00 1.83, 5.52 -1.14, -2.30 100.fJ6 
Acid 0, 0 100.00 5.66, 6.02 -0.27, 1.10 99.99 
\<Vater 0, 0 100.00 5.52, 5.92 1.61, 0.2.1 99 .98 

18-8 (120 grit i Alkaline (c), 0.0022 0, 0 100.00 4.77, 5.03 4 .27, 4 .88 99.91 
Anionic 0, 0 100.00 5.98, 6.70 2.09, 5.17 99.93 
Nonionic 0, 0 100.00 2.99, 3.94 1.64, -0 .89 99.98 
Acid 0, 0 100.00 6.42, 6.56 2.43, 1.76 99 .96 
\~la ter 0, 2 99 .99 6.47, 6.79 6.44, 3.75 99.92 

·) 

dried disks by ' Initial colony counts are the E. col-i colony counts recovered from th e air cuJturing portions of the water in 
which th e soiled disks were soaked and swabbed. 

"Radioactivity recorded as cOtmts/ minute corrected for background and decay. 

' Initial counts of some of the disks were less than 10 colonies p er disk, although a calculated 2.36 x 106 organisms were in the 
buttermilk placed on these disks. 
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TABLE 4-THE CLEANAB!LlTY OF SURFACES SOILED W ITH CREAM 

Bacteriological techniques Radiological techniques _.L 

Initia]n Average In itiaP' Average 

Type colony count-s Res idua l per cent rad ioactivity Residual per cen t 

Materials of •!leaner (xl06 ) colony counts removal (x l0 3) rad ioactiv ity remo.val 

Plexiglas II, Alkaline 0.325, 0.437 0. 0 100.00 4.89, 5.04 -1.33, 0.24 100.00 

UVA Anionic 0, (J 100.00 4.70, 4.92 ~0 . 09, -1.98 100.02 

:\Ton ionic 0, 0 100.00 4 .82, 4.84 -1.93, -0.74 100.03 

Acid 0, 0 100.00 4.81, 5.09 3.31, 0.66 99.96 

\Vater 0. Ll 99.99 5.23, 5.23 -2.04, 0.43 100 02 

Plexiglas V, Alkaline 0.250, 0.382 0, 0 100.00 4.88, 5.21 -0.47, -0.94 100.01 

Type 607 Anionic 0, 1 99.99 4.93, 5.35 -4.05, -5.40 100.09 

Non.ionic 0, 0 100.00 5.16, 5.19 -0.07, -0.15 100.00 

Acid 0, 0 100.00 5.03, 5.11 -2.45, 2.65 100.00 

\~later 0. 29 99.99 5.22, 5.33 6.01, 4.72 99.89 

18-8 ( 120 glit) Alkaline 0.242, 0.495 0, 0 100.00 4.93, 5.22 3.78, 3.90 9~HJ2 

Anionic 0, 0 100.00 5.39, 6.48 0.22, 0.88 99.99 

onionic 0, (l 100.00 5.32, 6.44 -0.22, 5.28 99.95 

Acid 0, 1 99.99 5.45, 5.75 1.65, 3.53 99.95 

\i\later 0, 0 100.00 5.65, 5.70 5.47, 9.76 99.86 

' Initial colony counts are the E. col-i colony counts recovered from the air cL·ied disks by culturing portions of the water in 

which the soil ed disks were soaked and swabbed. 

"Radioactivity recorded as counts/ minute corrected for background and decay. 

of the 120 disks after scrubbing in the cleaning solu

tions or distilled water. Of the 21 contaminated 

disks, twelve were scrubbed only in distilled water. 

The residual counts of these disks ranged from 2 to 

2000 colonies (Table 2) with only three having a 

colony count in excess of 100 per disk (Tables 1 and 

2). Only one of the disks that were scrubbed in a 

cleaning solution had a count in excess of 100. The 

residual count of this Plexiglas II UVA rlisk was 199. 

This disk had been contaminated with 45. 2 x 106 

coliforms in homogenized milk 2-nd cleaned with a 

nonionic detergent. (See Table ] ) . 

The initial count of radioactivity ranged from 7,710 

to an unexplained low of 960 per minute. In most 

cases, the counts per minute for the two disks used 

for each h·eatment were within 1000 of each other. 

Residual radioactivity is measured b y subh·acting 

the experimentally determined background count 

from a reading of the sample being investigated. 

When the residual radioactivily is of a very low 

order, this reading would be very close to the back

ground count. Depending upon how close to zero 

the. residual radioactivity actually is, np to half of 

these counts could be negative, since both the back

ground and radioactivity counts are subject to random 

variation. During the period in which ~he radiologi

cal data were collected, the background counts varied 

from 34 to 41 counts/ minute. The standard devia

tion ( 1 ) of background count was about 2 counts/ 

minute. Under these conditions 1 per cent of the 

measurements would be e>.:p ected to have negative 

counts as large as minus 6. 

The residual radioactivity of 39 of the 120 disks 

was noted to range from zero to minus 5.40 counts/ 

minute. These negative values were a natural con

sequence of the random distribution of counts of very 

low order, as mentioned above. 
Radioactivity was observed on 21 of the 24 disks 

cleaned in distilled water. The residual activity of 

these disks ranged from 0.21 to 9.76 co..unts/ minute. 

The latter count was obtained from a stainless steel 

disk which had been contaminated with cream. ( See 

Tables 2 through 4). 

TABLE 5-ANA L\'SJS OF VAHLA NCE (HADIOLOc; ICAL DATA )" 

Source of variation Degree of f reedom 

Type of cleaner 4 

Dairy product 3 

Surface tested 2 

Cleaner x dai ry product 12 

Cleaner x surface tested 8 

Dairy prod uct x surface tested 6 

Cleaner x dairy p roduct x surface 24 

Replication 60 

Total 119 
.--------

"After Snedecor ( 9 ). 

"Significant to .01 level 
''Significant to .05 level 
N. S. = Not Significru1t 

Mean sl)uare 

124.81. 
70.21" 

523.08" 
56.28" 
21.01 i\. ~;. 

43.61' 
19.64 0i. <;, 

15.97 

, 
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CLEANABILITY OF M ATERIALS 

TABLE 6 -EFFECT OF SuHFACE T ESTED ON PEn CENT 

CoNTAMI N ATION REMOVED 

Surface 

Plexiglas V, Type 607 
Plexiglas II , UV A 
18-8 ( 120 ) 

Average per cen t 
contamination removed 

1oo.oo L 
99.99 f 
99.83 

(a) 

L. S. D . ( 1% level ) between two smface averages = 0.02%. 
(a) Averages enclosed in brackets are not .>Jgnificantly dif
ferent. 

TABLE 7-EFFECT OF CLEANI NG AGENT ON PER CENT 

CoNTAi\llNATION REMOVED 

C leaning agent 

Anionic Detergent 
Alkaline Cleaner " 
Acid Cleaner 
Nonionic Detergent 
\Vater 

Average per cent 
contamination rem lJved 

100.00 

9~J.98 ~ 
99.97 (a) 
99.96 
99 .94 

L.S.D. ( 5% level ) betwe~n two cleaning agents average = .02% 
( a ) Averages enclosed in brackets are not significantly rlif
ferent. 

TABLE 8-EFFECT OF D A IRY PRODUCT ON PEH C ENT 

CoNTAMI NATION R EMOVED 

Da iJ'Y product 

Buttem1ilk 
Cream 
Chocolate :tvlilk 

r omogenized Milk 

Average per cent 
contamination removed 

99.98 } 
99.98 (a) 
99.97 
99.95 

L. S. D. · ( 5% level ) between two product averages = 0.02% 
(a) Averages enclosed in brackets are not significantly dif
ferent. 

Residual radioactivity was noted on 60 of the 96 
disks which had been scrubbed in the various clean
ing solutions. These counts ranged from 0.07 to 9.56 
per minute. The smface showing the highest residual 
radioactivity was a stainless :.; teel disk soiled with 
homogenized milk and cleaned in a nonionic deter
gent (Table 1 ) . 

To complete both the bacteriological and radio
logical evaluation of the cleanability of these ma
terials, th e disks had to be soiled at least 1:\;vice dming 
each phase of the investigation. The phenomenon of 

soil build-up reported by Masurovsky and Jordan ( 7) 
was not observed. 

SuMMARY 

The relative cleanability of Plexiglas If, UVA; Plexi
glas V, Type 607; and18-8 stainless steel having a 120 
grit finish has been evaluated by both bacteriological 
and radiological teclmiques. 

Even with distilled water, 99.80 per cent or more 
of the contaminating soil was removed from the test 
materials. 

All disks were sanitized within one minute by the 
hypochlorite, iodophor, and quatyrnary ammonium 
compound solutions at the concentration used. 

It may be concluded from these data that Plexiglas 
II, UV A and Plexiglas V, Type 607 are as readily 
cleanable as is 18-8 stainless steel with a 120 grit 
finish. 
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AFFILIATES OF 

International Association of Milk and Food Sanitarians 

AMERICAN INDIAN SAN ITARIA N S 

Assoc iATIONs 

Pres ., Joseph i\1Iedina __ Bernallilo, : . M. 
1st V ·ice-Pres ., Thomas J . Stevens 

------- - - ---- - -- Packer, Arizona 
2nd. V ·ice-P1·es. Jolm Adam~ 

--------- ----- Dod~un, Montana 
Sec.-Treas., 'Villiam H . Ross 

____ U.S .P.H.S., Field Health Unit, 
Belcourt, i'. orth Dakota 

Auditor. Verlyn Owen 
Ro~.ebud, South Dakota 

AlitzONA AssociATION oF 

Mn.x AND FooD SAN ITARIANS 

Pres .. Perry Klump - ------- - Phoenh 
Fres. -Elect, Mason Lang -- -- - Phoenix 
Sec .-T1·eas., Hiram Shouse 

__ __ Room 430, State Office Bldg., 
Phoenix 

Executive Bom·d: 
0 . V. Cooper ---------- Phoenix 
0 . G. Bridgeman ______ _ Phoenix 

AssociATED ILLL'IOIS MILK SANITATIONS 

P·res ., Robert 'vV. Coe ____ Rock Island 
P.res.-Elect, Gilbert G. Gibson .., Chicago 
Fi.1'St-V-ice P1·es ., Louis ' 'V. Pickles 

------ - --------- - ---- - -- Peoria 
Sec. -V ·ice-Pres., Robert S. Mannaberg 

-------- ----- ----- -- __ _ Chicago 
Sec.-T1·eas., P. Edward Hiley, Illinois 

Dept. of Public H ealth, 1615 Seward 
Street, Evanston, Illinois 

Sargeant-at-A rms, H enry G. Ellsworth 
-- ---- --------- - Chicago 

Auditors: 
Morris Baron -- - ------- Chicago 
L. C. Peckhan1 _____ ____ Chicago 

Execut-ive Boa·rd Members: 
Stephen J. Conway _____ Chicago 
Paul N. Hanger ______ Springfield 

CALIFORNIA AssociATION OF DAIRY 

AND MILK SANIT<U~IANS 

P·res., Ted Christenson ---- - -- Fresno 
1st Vice-P·res., Floyd Kemper ----- --

---- -------------- -- Sacramento 
2nd, Vice-P1·es., Lawrence Groff -----

------- ------------ Los Angeles 
Sec .-Treas., W . S. Arll'\~trong, Jr. , Los 

Angeles City H ealth Dept ., 1480 E. 
__ ____ Bardsley Ave. , Tulare, Calif. 

Junior Past P1·es., M. H . Herspring - --
---------------------- Alameda 

Auditors: 
M. A. Cairns ______ San Francisco 
Leonard Hosm er __ San Bernardino 

CoNNECTICUT AssociATION OF 

DArnY AND FooD S ANITARIANS 

Pres., Stephen C. Mizah --- - H amden 
Vice-PTes., Sanford B. Morse _Hampton 
Sec., Richard M. Parry, Dept. of Agric., 

State Office Bldg., Hartford 
Treas., Cwtis W . Caffee, Dept. of 

Agric., State Office Bldg., Hartford 

DAIRY SANITARIANS AssociATION OF 

THE D EL-MAR-vA P ENNL'ISULA 

Pres., Marvin H ewitt _ Greensboro, Mel. 
V ice-P·res ., Edward MacPh erson 

------------------ Snow H ill , Mel. 
Sec., Richard J. 'i\' eaver 

___ _422 Wheeler Blvd. , Oxford, Pa. 
TTeas. , Dr. J . M. Jaqueth_Betterton, Md. 

FLORIDA ASSOCIATION OF MILK 

AND FooD SANITARIANS 

Pres., J . S. Massey _______ _ Pensacola 
\l ice-Pres ., Jolm D. Robinson 

-------------------- Plant City 
Sec.-T1·eas., Ben J. ortluup 

4835 Burlington Ave. , St. Petersburg 
Past Pres., D. L. Lichty 

______________ W est Palm Beach 

Directors: 
Austin E. Grah am __ 'vVinter Haven 
Patrick ]. Gtiffin - - --- -- - Tampa 
Har vey Jordan __________ Miami 
W. A. Krienke _______ Gainesville 
Stannie D. 'vVilliams __ Jacksonville 

GEORGIA Soc iETY OF SAN ITARIANS 

Pres., Frank Golden _____ _ Savannah 
V ice-P·res ., Haymond Summerlin 

--- - - ------ - ---- ------ Decahrr 
Sec. -Treas., Jolm J. Sheuring 

Dairy Dept. , U. of Georgia, 
Athens 

D-irect01'S: 
Floyd Shooke ______ N . E. Hegion 
Eucle George ____ Central Region 
0. L. Duitman ____ S. E. Region 
Curtis Proveaux ____ S. E. Region 
Harold Hodgson ____ N. \ill. Region 
C. M. Graham __ Director-at-Large 

IDAHO SANITAliiANS AssociATION 

Pres ., G. A. F reeman ------- Lewiston 
Vice-Pres., Robert Tyson ____ Moscow 
Sec.-Treas., Donald Boughton 

-- - ------------- Coeur d' Alene 

I NDIANA AssociATION oF 

MILK AND FOOD SAN ITARIANS 

Pres., Harold S. Adams __ __ Indianapolis 
Pres, Elect ., Samuel T . Elder 

------- -- ------------ Evansville 
FiTst Vice-PTes., Ronald 0 . Brown 

- --- - - - ------------ Indianapolis 
Second Vice-P·res., Thomas P. Snider 

----------- - ----- - Fort VVayne 
Sec., Karl K. Jones, I 330 W . Michigan 

St., Indiana State Board of Healtl1, 
Indianapolis. 

T1·eas., Clarence L. Taylor, City-County 
Health Dept. , Indianapolis. 

Audito·rs: 
Paul Blackburn ________ Decatur 
Michael B. Mideo ___ Fort Wayne 

IowA AssociATION OF 

MILK SANITARIANS 

Pres., R. L. Sanders __ ___ _ D es Moines 
Vice-Pres., C. D . Lee ______ W aterloo 
Sec. -Treas., Hay Belknap, State 

Health Dept. ________ Des Moines 

Executive BoaTel: 
M. P. Baker ----------- -- - An1es 
E. N. Kennedy _______ Iowa City 

K ANSAs Assoc iATION OF P unLrc 

H EALTH SAN ITAHIANS 

PTes., Roland oblett __ ___ Dodge City 
1st Vice-PTes., Kenneth GiLl1 ru1, Newton 
2nd V ice-PTes., Hobert Meeker 

Coffeyville 
Sec .-Treas., Frank L . Kelly, Kansas State 

Board of Healtlr, Topeka 

KENTUCKY ASSOCIATION O F MILK 

AND FOOD SANITARIANS 

PTes., Arthur Ruclnick ______ Lexington 
Vice-Pres., H. J. Flynn ____ 1 ewpo~t 

Sec.·Treas., L. E. Smitl1 ____ 2276 Field 
Ave., Louisville 

Board of DiTectoTs: 
R. L. C01mers _________ Louisville 
Carl Shearer --------- Monticello 
Burke Casper ------- - Louisville 
P. J . Modica ----- - --- Lexington 
Wm . McCormick _____ HussellvillP 

MICHIGAN AsSOCIATION OF 

SANIT;illiANS 

Pres., William vVade --------- - Flint 
V ice-PTes ., Robert Dalton ____ Lansing 
2nd. Vice .-PTes., Ronald Leach_Corunna 
Sec.-T·reas., Hobert Lyons ___ Lansing-

Ingham County H ealtl1 Dept. , City 
Hall, Room 207, Lansing. 

Recording SecTetm·y, Dr. Frank Peabody 
--- Dept. Microbiology and Public 
Healtl1, Mich. State University, 
East Lansing. 

Directors: 
Past P1·es., Orville Nelson_Rockford 
Kermetl1 Kerr ----- Grand Rapids 
Robett Kramer ------ ---- - Ionia 
Ferris Smith _____ __ __ Kalamazoo 
Armin Roth --------- Wyandotte 
0. W . Kaufman -------- M. S. U. 
Kexmeth Van Patten ____ Lansing 

M INNESOTA SA ' ITARIANS AssocJATIO ' 

PTes., 0. M. Osten --------- St. Paul 
Vice.-PTes., C. A. Ness ____ _ Litchfield 
Sec. -T1·eas., G. H . Steele, Minnesota De-

partment of Agriculture, 515 State 
Office Building, St. Paul, Minnesota. 

DiTectors: 
H . E. Birdsall - ------- Rosemont 
J. H . Gholson ---- - ----- St. Paul 
J. J . Handy -- ~ -- - -- Minneapolis 
Peter Hanson ---------- Duluth 
Robett E . Hunt ____ Minneapolis 
Hudolph J . Sclmeider __ Rochester 

MISSOURI AssOCIATION OF MILK AND 

FoOD SANITARIANS 

Pres. , Gerald Cook ____ Fredericktown 
1st Vice-P·res., Vincent T. 'Foley 

------ - - - --- ------ Kansas City 
2nd V ice-Pres., Leslie Miller 

- ---------- - ------ Poplar Bluff 
Sec.-Treas., Charles P. Orr __ ____ Mo. 

Div. of H ealth, Jefferson City. 

NEw YoRK STATE AssociATION OF 

MILK SANITAIUANS 

P·res ., Dr. Robert Y.,l , Metzger 
__ ___ ____ __ ______ _____ Syracuse 

P·res.-Elect, ' .Yalter H . Gnmge 
- ----- - --------- New York City 

Sec. -Treas., R. P. Mru·ch 
____ 118 Stocking Hall, Cornell U. , 
----- --- -- --- ------ ----- Ithaca 

E:t ecutive Comm-ittees 
William D. Skinner __ White Plains 
\•Villirun B. Gay ________ Oswego 
Lawrence L. Clough ____ Albany 
Harvey G. Turner 
---------------- Stamford , Conn . 

NOHTH DAKOTA ASSOCIATION OF 

SANITAIUANS 

Pres., Ivan Unterach er ______ Mandan 
PTes .-Elect, N. 0. Branvold_Grand Forks 
Vice-Pres., Duane A. Johnson 

------------------- Devils Lake 
Sec .-TTeas., John E. Lobb 

- ----------- 3I7 Griffin, Bismark 
Past Pms., Jolm E. F ields __ Dickinson 
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OnEGON AssOCIATION OF MILK 
SANITARIANS 

Pres., C. E. Laughlin - - ----- Portland 
Vice-Pres ., AI Tiesdal -------- Salem 
Sec .-Treas. , Leo L. Reed, P. 0. Box 547, 

---------------------- - Eugene 
Auditors: 

John F. Rankin __ ________ Astoria 
E. P. Black ------ -- Grants Pass 

Executive Committee: 
Art Parker _______ ___ __ Portland 
A. J. Whealdon ____ McMilmville 

PENNSYLVANIA DAIRY SANITARIANS 
AssociATION 

Pres., Earl vV. Cook _____ Philadelphia 
Vice-Pres., J. J. Reed __ __ __ Greenville 
Past-Pres., Walter E. Arnold 

Vanderbilt 
Sec., Homer Young 

------ 202 Willett H.d. , Glenshaw 
Treas. , C. D. Herbster ____ Selinsgrove 

RHODE ISLAND 

Pres., Alden Chase ____ So. Woodstock, 
------~-------- ------ - -- Conn. Vice-Pres ., Nmman Taylor __ 1 ewport 

Sec.-Vice-P1·es., Arthur Frink ---- -- --
--- --------- --------- - \1\/arwick 

Sec. -Treas. , Sidney Shepard, 
------ 99 Burbank Rd., Cranston 

H.ocKY MouNTAIN AssociATION 
OF MILK AND ' FooD SANITARIANS 

Pres., Charles E. Walton 
------ ---------- Laramie, W yo. 

Pres.-Elect, Paul F1·eebaim 
- --------- Salt Lake City, Utah 

I st. Vice-Pres., Larry Gordon 
------ - ----- Albuquerque, N . M. 

2nd. Vice-Pres., John G. Guinn 
- -- - ----------- Cheyenne, vVyo. 

Sec.-Treas ., Joe Mason, Dair·y Div., Den
ver Dept., Health Hospitals, Den
ver, Colorado. 

AFFILIATES 

Auditors: 
Chris Morgan ____ Lincoln, Nebr. 
Orville DeFrain ____ Lincoln , Nebr. 

SouTH CAROLINA AssoCIATION oF 

SANITAHIANS, INc. 

Pres. , James H. Fowles Columbia 
Vice-Pres., Jolm C. Brown __ Colw11bia 
Sec.-Treas., E. M. Causey, Jr. __ State 

Board of Health ______ Colmnbia 
Directors: 

H . B. Drake ---------- Greenville 
J. F. Causey ---------- Anderson 
H. L. \~lilliams ______ Columbia 
Max •I. Askey, Jr. ---- Columbia 
C. G. Leonard ------ Charleston 
J. H. Doggett -- ---------- Aiken 

SouTH DAKOTA AssOCIATION 
OF SAN ITARIANS 

P1·es., H erman Bauder_ ________ Huron 
Pres.-Elect., Ray Kallemeyn 

------------------- Siom: Falls 
Sec. -Tmas., George Amundson 

-------------------- -- ___ Pierre 
c/ o South Dakota Dept. of Health 

Executive Board: 
Past PTes. , Charles Halloran _ Pierre 

Elected Members: 
Harold Pengra ----------- Mitchell 
Clarence Runs After ____ Pine Ridge 

T ENNESSEE ASSOCIATION OF 
SANITARIANS 

Pres., Glen Kilday ________ Blountville 
P·res.-Elect, Joe Jennings ____ Smithville 
Sec. -Treas., Eddie H. Abernathy, 

______ Hawkil1s Co. Health Dept. , 
- ----- --------- _ --- __ Rogerville 
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Auditors: 
Elmer G. Smith ______ Kingsport 
E. C. Seaton _________ Jonesboro 

Y lRGit IA ASSOCIATION OF i\1hLK 

AND FoOD SANITARIANS 

Pres. , T. L. Anderson ______ StaLmton 
First Vice-Pres., 

M. vV. Jefferson ____ __ Riclm1ond 
Sec. Vice-PTes., J. R. Pattillo _Richmond 
Sec. -Treas., J. K. Meharg, Jr. , 

3903 D elmont St., Apt. 3, Richmond 
Auditors : 

E. J. Goode ______ Prince George 
\V. R. Crump ________ Riclunond 

\ VASHJNGTOt MILK SANITARIANS 
Assoc iATION 

Pres., Harold Janzen --------- Yakima 
Pres.-Elect, Dr. Louis Arrigoni 

Seattle 
Sec.-Treas. , Frank \V. Logan 

---·----------- City Health Dept. , 
Public Safety Bldg., Seattle. 

Aucli.tors: 
Heid Greathouse ____ \•Valla Walla 
Harry Johnson ---- ----- Spokane 

'v\1 ISCONSIN AsSOCIATION OF MILK 
AND FooD SANITARIANS 

Pres., Edward R. Friday ____ Madison 
Vice-P res., Myron P . Dean ___ Madison 
Sec. -T1·eas., L. \1\/ayne Brown, 421 Chem-

istry Bldg., U. of Wis . __ Madison 

J) i rectors: 
Walter H. Jopke _____ _ Madison 
Lester Kasson _ _ _ _ _ _ Clintonville 

Past Pres., James T. Judd __ Shawano 

NEWS AND EVENTS 
ANNOUNCEMENT CONCERNING THE 

SANITARIANS AWARD fOR 1960 
Announcement is made that nominations will be 

accepted for the annual Sanitarians Award until 
May 1, 1960. Members of the Intemational Associa
tion of Milk and Food Sanitarians, Inc. , are requested 
to give consideration to the nomination of individuals 
whose professional work in the field of milk and food 
sanitation in their commtmities has been outstanding. 

The Award consists of a Certificate of Citation and 
$1,000 in cash, and is sponsored jointly by the Diver
sey Corporation, Klenzade Products, Inc., Oakite 
Products, Inc. , Pennsylvania Salt Manufachuing Com
pany, and the Olin tlathieson Chemical Corporation. 
It is administered by the International Association of 
Milk and Food Sanitarians, Inc. , and is presented an
nually. The Sanitarians Award was initiated in 1952, 
and last year it was presented to Mr. ·william Kempa, 

dairy and milk sanitarian for the city of Regina , 
Saskatchewan, Canada. The next presentation will 
be at the annual meeting of the Association in Chi
cago next September. 

The Executive Board of the Association has estab
lished the following rules and procedures governing 
the Sanitarians A ward. 

Eligibil-ity 
The rules concerning eligibility of candidates for 

nomination are : 
( 1 ) Any living citizen of the United States or Can

ada who, at the time of nomination, is employed as a 
professional milk and food sanitarian, or both, by a 
cotmty or mtmicipality, is eligible for the A'~'ard, ex
cept members of the Executive Board and members 
of the Committee on Recognition and Awards of the 
International Association of tfilk and Food Sanitar
ians, Inc. Employees of State or Federal agencies 
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and of industry are not eligible for the Award. Mem

bership in the International Association of Milk and 

Food Sanitarians, Inc., is not a prerequisite of eligi

bility, and there are no restrictions as to race, sex, or 

age. 
( 2) A candidate shall have made a meritorious 

contribution in the field of milk and food sanitation 

to the public health and welfare of a county or mn

nicipality within the United States or Canada. 

( 3) The achievements and contributions on which 

the Award is to be based, must have been completed 

during the five-year period immediately preceding 

January 1 of the year during which the Award is to 

be made. Under special circumstances, considera

tion will be given to related work accomplished by 

the candidate during the seven-year period preceding 

January 1 of the year during which the Award is to 

be made. 
( 4) Co-workers are eligible for nomination if both 

have contributed equally to the work upon which the 

nomination is based. 
(5) No person who has once received the Award 

shall be eligible for nomination. 

Nominations 

Nominations of candidates for the Sanitarians 

Award may be submitted by the Affiliate Associations 

of the IAMFS, or by any member of the Association 

in good standing except members of the Executive 

Board, members of the Committee on Recognition 

and Awards, and employees of the sponsoring com

panies. Nominations from persons \ovho are not mem·· 

bers of the Association cmmot b e accepted. No 

member or Affiliate may nominate more than one 

candidate in any given year. 
Each nomination must be accompanied by factual 

information concerning the candidate, a resume of 

his work and achievements, evidence supporting his 

achievements and if, available, reprints of publica

tions . A f01m for the submission of nominations may 

be obtained upon request from H. L. Thomasson , 

Executive Secretary, International Association of 

Milk and Food Sanitarians, Inc., P. 0. Box 437, Shel

byville, Indiana. 

Deadline for Submission of Nominations 

The deadline for submission of nominations is set 

annually, and all nominations and supporting evidence 

must be postmarked prior to midnight of that date. 

Select·ion Of The Recipient 

The Committee on Recognition and Awards of the 

International Association of Milk and Food Sanitar

ians, Inc. , has full responsibility for selecting from 

among the candidates nominated the recipient of the 

Sanitarians Award. In judging the contributions of 

each candidate, the Committee will give special con

sideration to (a ) originality of thought, mode of plan

ning, and techniques employed, (b) the compreherf

sive nature of the candidate's achievements, and (c) 

their relative value as they affect the health and wel

fare of the candidate's community. The Committee 

will give consideration also to the efforts of the can

didate to establish professional recognition in the 

community in which he serves, as well as to his re

search, administrative development, program opera

tion and educational achievements. Additional in

formation or verification of submitted information 

will b e requested when considered necessary by the 

Committee. Testimonial letters in behalf of a candi

date are not desired. 

If, after reviewing the nominations and supporting 

evidence, the Committee decide that the work ·and 

achievements of none of the candidates have been 

significantly outstanding, the Award shall not be 

made. In this connection, it is fundamental that if 

meritorious professional achievement cannot be dis

cerned the A ward shall be omitted for a year rather 

than to lower the standards for selections of a re

cipient. 

The 1960 Committee on Recognition and Awards 

consists of H. B. Robinson, Chairman, Milk and Food 

Program, Div. of Engineering Services , U. S. Public 

Health Service, Room 4125 South Bldg., Washington 

25, D . C.; Can1eron S. Adams, State D ept. of Agri

culture, Old Captial Building, Olympia, Washington, 

James J'vi. Doughty, Jr ., Division of Foods & Drugs , 

State D ept. of H ealth, Austin, Texas; Dr. Robert 

Holland, D ept. of Dairy Indush·y, Cornell University, 

Ithaca, New York; Richard S. Mansfield, 125 Wood

mont Circle, Clinton, Tennessee; and Dr. Franklin 

W. Barber, Research and Development Division, Na

tional Dairy Products Corp., Oakdale, Long Island, 

ew York. 

ANNOUNCEMENT CONCERNING THE 
CITATION AWARD FOR 1960 

MEMBERS 

Each year the International Association of Milk 

and Food Sanitarians awards to one of its members 

a citation in recognition of outstanding service to the 

Association and its members. Recipients must b e 

members of the Association in good standing and 

have a record of consh·uctive service on b ehalf of 

the Association and its member sanitarians. Last 

year's award was presented to Mr. Jolm D . Faulkner, 

Chief of the Public H ealth Service Milk and Food 

Program, for his service as an officer and member of 

the Executive Bom·d of the Association, for services 
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on Association committees and for serving as a repre
sentative on the Sanitarian's Joint Council. 

The award will be presented again at this year's 
meet ing in Chicago next September. Any member 
of the Association or an Affiliate Association can 
nominate an individual for the Citation Award. 

laminations must be accompanied by supporting 
evidence of an individual's past conh·ibutions and 
services to the Association. laminations for the 1960 
Citation A vvard should be sent to Harold B. Robinson, 
Milk and Food Program, Division of Engineering 
Services, Room 4125 South HEW Building, U. S. 
Public Health Service, ·washington 25, D. C., or to 
H. L. Thomasson, Executive Secretary, International 
Association of Milk and Food Sanitarians, Inc., P. 
0 . Box 437, Shelbyville, Indiana, not later than May 
15, 1960. 

Selection of the recipient of the Citation Award 
will be made by the Committee on Recognition and 
Awards. 

QUESTIONS AND ANSWERS 
Note: Question~ of techn ical nature may be submitted to 

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

Question: Can you provide any information on removal 
of radioactive materials from milk? 

Answer: Three federal agencies launched a joint r esearch 
program to find a commercially feasible process 
for removing radioactive strontium ( Sr90) from 
milk. In annotu1Cing the project the D epart
ment of Agricu lture emphasized that "The levels 
of radioactive fa ll-out from past nuclear t esting 
do not justify action to decontaminate milk sup
plies." Rath er, the agency said, "The research 
is designed to provide practical answers to prob
lems that might arise in the future." In addi
tion to the Department of Agriculture, the 
Atomic Energy Commission and the U. S. Public 
Health Service are taking part in th e researc11 
program , which wiJl cost $200,000 a year. The 
research wil l be done at a pilot dairy plant at 
th e Agriculture Research Center at Beltsvill e, 
if d. 

Strontium-90 a by-product of nuclear ex 
plosions, can cause leukemia and bone cancer 
if it is acctmmlated in sufficient quantities. 
The product gets into milk from th e plants that 
cows eat . For more than a year the PHS has 
been cuncluctin ~~ nation -wide samplings of milk 
to determine wl"ether tlw radioactivity level is 
safe. 

Previous laboratory tests conducted by the 
AEC and British and Canadian scientists have 
demonstrated that it is possible on a laboratory 
scale to remove stronium-90 from milk through 
th e use of chemicals known as ion-exchange 
resins. These resins duplicate the manner in 

which soil particles absorb most strontium-90. 
Leaves absorb from the air most of the radio
activity fotmd in plants. 

In th e lates t Public H ealth Service report on 
milk samplings, the count decreased in 9 of 11 
testing stations during the month of July. Only 
Fargo, . D ., and St. Louis, Mo. , showed in
creases, with the Fargo cotmt of 22.1 micro 
microcuries being highest of all stations. How
ever, th e level was far below th e 80 micro 
microcuries of lifetim e exposure considered to 
be th e maximum permissible concentration of 
stronium -90 for human beings. The levels have 
generally been droppin g: during th e current nu
clear test cessation by the Uni t eel States and 
Russia. •. 

Question: Can the polio virus be carried by flies? 

Answer: Yes, for a recent article on tllis see, Horstmann, 
D. M., 1 iedermann, J. C. , Riordan, J . T., and 
Paul, J. R. "Th e Trial Use of Sabin's Attenu
ated Type 1 Poliovirus Vaccine in a Village in 
Southem Arizona. " A m . ]. Hygi.ene, 70 : 169-
184. 1959. Large quantities of flies were caught 
and a great many enteroviruses were isolated. 
The species of flies included house flies ( M·usca 
domestica) , green bottle flies ( Phaenecia. seri
cata. ) and other feces eating or flesh eating 
flies. Of 238 catch es tested, 202 were positive for 
at least one virus. Poliovirus was isolated from 
61 d ifferent fly collections. Seven of the Type 
l strains isolated have been tested for virulence 
by intracerabra l inoculation of monkeys . Five 
produced lesions of th e centra l n ervous system 
in all test animals, and four strains induced mild 
paralys is in one or both monkeys. In certain 
areas. the testing of people, privies, and the fly 
pon , .l. , ~ion can yield a considerable amou nt of 
inf . · .nation as to the extent of enviromental 
cr,ntami.nation an d infection going on within a 
commm1ity. 
(Note: Here is another bit of evidence that 
in these enlightened days of electronic 
wizardry and automation, disease organisms 
are still spread by the old fashioned team 
of flies, fingers, filth, feces and fomites.) 

BULK MILK HAN DLING SYSTEM REVIEWED 
At the Dairy Plant Fieldmen's Conference held at 

Pennsylvania State University last summer, Dr. H. L. 
Ragsdale, Milk Sanitarian, Abbotts D airy Company, 
Philadelphia presented a discussion of the bulk milk 
handling system. Included were the results of a sur
vey by questionnaire which he conducted among rep
resentatives of dairy companies doing business in 
Pennsylvania, New Jersey, Boston, Chicago and St. 
Louis. The replies were summarized and are present
ed below: 

1. What are the chief b:oubles experienced with 
the system? 

Teaching producers to operate the equip
ment (3) 

Weights and Butterfat shrinkage ( 2) 
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Freon Leaks ( 1 ) Agitator motor leaks ( 1 ) 

Freezing of condenser in winter ( 1 ) 

Poor agitation ( 2 ) Poor drainage ( 1 ) 

D elay in unloading at plants ( 2) 

Improper cleaning of h·ansport tanker ( 3 ) 

Sediment testing ( 2 ) Improper installation ( 1 ) 

Refrigeration conh·ols ( 2) 

Calibration of tanks ( 1 ) Weight and butterfat 

tests ( 1 ) 

:2. \1\lbich tank, direct expansion or ice bank type, 

has given the better service? 

No difference ( 6) Direct expansion ( 2) 

Ice Bank ( 4) -

Approximate percentage of each in your supply? 

DiJ:ect Expansion 73% Ice Bank 27% 

Which type bas more milk freezing? 

Direct expansion ( 18) Ice Bank ( 1 ) 

Is this serious YES ( 6 ) NO ( 13 ) 

Is the demand for vacuum tanks increasing? 

YES (15) NO (4) 

3. Have you experienced faulty 1nixing due to iJn

proper agitation? 
YES (14) I 0 (5) 

Is this due to speed of agitation ( 3 ) 
time of agitation ( 7 ) 
faulty design ( 13) 

4. H ave conh·ols governing the operation of the 

compressor been a problem? 

YES (9) NO (10 ) 
If so, do you experience more h·ouble in winter, 

YES (4 ); in summer, YES (1 ) 

periods of irregular temperature change ( 7 ) 
no change ( 4) 

5. Have you found that the tl1er1non1eter attached 

to outer surface of inside wall indicates the Gor

rect temperature of milk in the tank? 

YES (3 ) NO (13 ) 

If inaccurate, .)~'hat is the degree range of in

accuracy? 2 to 10 degrees 

Would yon prefer the probe armored-type ther

mometer , which rests in the body of the milk 

supply? 
YES ( 14) NO (5) 

6. Compressors 
D o you require that they shall be installed out

side the milk room? 
YES (10 ) NO (5) 

Tanks exceeding 300 gallons YES ( 3 ) 

No requirement ( 1 ) 
Have you observed that many are too small 

YES (5) NO ( 10 ) 

too large 
YES (2) NO (9 ) 

Do you require that oil separators be installed? 

YES ( 1 ) NO ( 13) - H.ecommend ( 2) 

Do you consider an oil separator more necessary 

on direct expansion than on ice bank type? 

YES (13 ) NO (2) ~ 

On large coi:npressors, YES ( 1 ) Don't know ( 1 ) 

Are wiring and compressor piping installed 

above the tank, on milk house wall, or in the 

concrete floor of the milk house? 

Above ( 13) On wall '(1) Variable (4) 

Your recommendation: Not in concrete floor ( 2 ) 
In concrete floor ( 1 ) 

7. Have you experienced leakage of grease into 

the milk along the agitator shaft? 

YES ( 13 ) NO ( 6) 
Have motors with nylon gears been satisfactory? 

YES ( 11 ) No eJ>..l)erience ( 8) 

8. Is milk measured with a dry measurillg stick? 

YES (9) 1 I O ( 1 ) \iViped dry (5) 
Both, wet and dry ( 4) 

9. Do you use milk meter or any other method to 

check total weights given producers by the 

driver? 
Milk meter ( 7) Scales ( 7 ) 

Calibrated storage tanks ( 3 ) No ( 3 ) 

Results-Satisfactory ( 4) Variable ( 1 ) 

Requires frequent checking ( 1 ) 

10. Any additional comment? 

Do something regarding thermometers . 

Tanks should h ave b etter design to obtain prope:.· 

mixing. , 
Recommend use of timer on agitators . 

Recommend stainless steel for outer shell of 

tanks. 
1\llore work should be done on sediment testing. 

Continue training of driver-receivers. 

State should be more active on ca'libration and 

recalibration of tanks. 
Information on performance of tank washers 

needed. 
Agitator motors should be coordillated with 

water circulating pumps of all ice bank tanks. 

Fieldmen should work w~th plant management 

in scheduling the pick-up and unloading time 

of transport tankers. 
Even though many problems aTe involved, we 

would never go b ack to use of milk cans. 

GEORGE GRIM WRITES FROM NORTH DAKOTA 

-BUT IT COULD BE YOU OR I 

J hung my coat on the metal rack, slid on the stool 

facing the lunch counter . 
Taped to the wall over the stove and wooden 

wall cabinets with the grease-clouded glass doors 

were stained signs proclaiming what I could eat . 

There was steak. And h amburgers, eggs, beans , 

, 



,. 

I , 
I 

TEws AND EvENTS 29 

pie. Written on a slate was "roast beef." Something 

else was half erased. 

It was early in the evening. Obviously there had 

been quite a few customers not too long before. The 

floors were proof they had come and gone. The 

mud had caked into dust. 

A tired woman in her late 30's asked me what I'd 

have. She had been scraping grease off the black 

griddle, using a wide, flat, pockmarked spatul a. r 
settled for eggs - and the griddle was soon at work 

again. 

The refrigerator's freezer compartment was jam

med with made-up hamburgers, the steaks. 

The harried cook-and-everything-else kept trying 

to tidy things while the eggs fried. But the day had 

been long; the efforts .she'd make wouldn't really 

seem to change things much. 

In the cabinet were doughnuts that had been 

stared at all day. A few dejected pieces of pie waited 

for somebody who might come in before closing time 

- an hour away. 

The silvervvare was plunked on the counter top , 

uncertain in its cleanliness. Four young people came 

in sat at one of the few tables, wanted hash browns 

with their hamburgers . 

Everything in the place-lighting fixtures, the cm 

tains hanging limp at the windows, the very people 

I had joined-seemed enveloped in a sort of fog that 

might have rolled in from some backwater. 

I took off my glasses, cleaned them, put them back 

on. othing was any sharper. 

I guess the eggs were fresh. And the coffee was 

probably good enough, kept warm in its rough white 

chin~ mug. 
But how could you tell? The act of dining had 

become an eat-and-get-out. At least the air would 

be fresher outside. 
(There was the noxious gnawing towards nausea 

of a gas jet open somewhere on the big range. No

body seemed to notice the odor. It did not add to 

the enjoyment of the eggs. ) 
The counter next to the lunch area was littered 

with gimcracks. On it, and on the wall behind it, 

were half empty cards from which had been torn 

pocket combs, sun glasses, cheap souvenirs. 

How many such lunch pl aces must there be in 

America? And how many solitary diners must have 

to eat in them? 
l By contrast, I'd had breakfast in another lunch

room. 
Everything was crisp, bright. The girls behind 

the counter seemed happy to greet a sb.·anger. The 

area around the grill was wiped and wiped into a 

continued shine. And even though the coffee was 

served in a plastic cup, it didn't seem to suffer too 

much. 
There was feeling of pride behind that counter. 

You saw it-felt it-and tasted the result approvingly. 

Perhaps those other lunchrooms depend, too much, 

on one or hvo harassed people behind the cow1ter . 

Perhaps if their owners put on aprons more often and 

cleaned things, it would help . 

All I know is-Please, do'n't let me be hungry near 

there again! 
This is so real and descriptive w e wanted yott to ·read ·it -

Editor. 

Ken Weckel all dressed up in the cowboy hat presented 
him by the Canadian Dairy Industry Council when he ap· 
peared at their program at Banff last September. 

UNIVERSITY OF RHODE ISLAND 
JUNIOR GETS MILK AND FOOD 

SANITARIANS SCHOLARSHIP 

Earl J. Maddalena, University of Rhode Island, col

lege of agriculture, from Coventry, is the first recip

ient of the Rhode Island Mille and Food Sanitm"ians 

Scholarship. Maddalena has been awarded $200 by 

the Rhode Island Milk and Food Sanitarians Associa

tion. 
He was selected on the basic of his scholastic rec

ord and his interests in the dairy indusb.·y. 
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Maddalena is married and lives on a 30-acre rented 

farm, which he operates in addition to attending col

lege. H e expects to rent more land during the sum

mer and increase his herd from ten head novv owned. 

A veteran, he is a member of Alpha Zeta, honorary 

agricultural fraternity at URI. 

TYPES OF FLAVOR REMOVAL EQUIPMENT* 

\TI,1. K. }ORDA r 

Department of Dairy Industry, Cornell University 

The idea of treating a fluid dairy product to im

prove its flavor by removing undesirable flavoring 

compounds that may have found their way into the 

product is not a new one. Systems for treating cream 

for buttermaking have been in use for more than 30 

years. This is tme in New Zealand, in particular, 

where large amounts of sweet-cream butter are made 

from cream which, before h·eah11ent, is often tainted 

with objectionable feed and weed flavors. A num

b er of patents on equipment for removing undesirable 

flavors from cream were issued to men from that 

country during the period from 1930 to 1950. Re

search workers there have studied the engineering 

and economic aspects of the operation of such equip

ment, and have made valuable conh·ibutions toward 

improving the efficiency in both respects. 

The widespread interest in applying such treat

ments to fluid milk, on the other hand, is fairly re

cent. This is the result, according to some, of the 

b etter ways of handling milk in practice today. These 

better methods mean fewer developed flavors , as a 

result of bacterial action in the milk, to mask exist

ing feed or weed flavors. The consumer has b ecome 

more aware of this latter type of flavor, and it is 

necessary to h·eat milk in order to provide a clean, 

fresh tasting product at all times. It is known that 

much can be done to avoid these off flavors through 

selection of feeds and through appropriate feeding 

schedules . However, because of economic and 1m
man factors , such measures can not always be count

ed on, and the plant operator has turned to the use of 

equipment for removing feed and weed flavors as an 

insurance against turning out a poor product. 
The equipment in use in this counh·y is intended, 

in most cases, to work in conjunction with a high

temperature short-time pasteurizer. The plant in 

·vvhich batch pasteurization is still used can also get 

equipment which will do an effective job of off-flavor 

removal, if the flavor is not too strong. Milk with in

tense off flavors can best b e processed by continuous 

•one of a series of papers presented at the Corn ell ConferencP 

rm Milk Flauors, M au 5 and 6, 1959 at Ithaca, N. Y. 

flow methods which fit in well with the high-temper

ature short-time pasteurizer. 

Before discussing examples of the equipment usea 

for flavor improvement, it would perhaps be worth

while to spend some time considering what it is that 

the equipment is designed to accomplish. The off

flavored compounds which get i_nto the milk may be 

gaseous or they may be liquids soluble in water or 

fat. Usually they are distributed b ehveen both the 

water and fat phase of milk at the low concentrations 

in which they aTe present. Those substances which 

are dissolved as gaseous are most easily removed, 

and simply drawing a vacuum over the surface of the 

milk will remove most of them. Pmging, by bub

bling air through milk, can sometimes flush sub

stances of tl1is nature out, although the system is not 

in widespread use. Substances other than gases · us

ually require more h·eatment. 

The taint substance in solution exerts a vapor pres

sure, that is , it exists to some extent in the gaseous 

state above the liquid in which it is dissolved . The 

vapor pressure is a function of temperature - the 

higher the temperature, the greater the vapor pres

sure of the taint substance. There is an equilibrium 

behveen the concenh·ation of taint in the liquid and 

in the vapor above the liquid. However, if some of 

the vapor is- removed it may take some time for the 

equilibrium to be re-established by material going 

from the solution to the vapor state. Many of the 

design features of flavor improving equipment are for 

the purpose of speeding up the establishment of the 

equilibrium when some of the vapor is removed. 

Means such as introducing liquid into a treating 

chamber as fin e droplets, causing it to fl9w as a thin 

film down the wall of the chamber, or circulating 

it as a thin sheet inside the chamber are used to in

crease the surface area of the liquid phases. Tl1is 

enables the taint to leave the liquid, enter the vapor 

phase, and establish the equilibrium quickly. If the 

vapor is continually removed from the chamber under 

these conditions, there will also be a removal of the 

taint from the milk. 

At elevated temperatures the mixture of vapors be

ing removed in such processing will consist largely 

of water vapor because the water part of ·the milk 

exerts a considerable vapor pressme. This can result 

in concentration of the milk if precautions are not 

taken to prevent it. Some units are equipped with 

condensers which condense the water part of the 

vapors being removed and returns it to the milk 

while the off-flavor component remains in the vapor 

state and is removed by a vacuum pump. This is 

possible because the taint substance ordinarily has a 

lower boiling point than water and does not con

dense when conditions are adjusted to condense the 

, 
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water vapor. In other systems the milk is continual
ly diluted by the addition of steam either just before 
or in the h·eating chamber. The amount of dilution 
caused by this addition of steam is adjusted to just 
balance the concentrating effect of the removal of 
vapors and the composition of the product coming 
out of the unit remains the same as the entering com
position . In some parts of the country this type of 
treatment is not considered acceptable because the 
addition of steam is interpreted as an adulteration of 
the product. It is obvious that where such systems 
are used the steam must be absolutely pure and free 
from trace carryovers of the compounds used in treat
ing boiler feed waters. 

If the milk boils in the h·eating unit the formation 
of vapor takes place at a rapid rate and its removal 
can be accomplished quickly. It is not necessary to 
have the milk at very high temperatures to accomp
lish this. The milk can be made to boil at relatively 
low temperatures by reducing the pressure in the 
chamber in which it is b eing h·eated. This is what 
is done in a vacuum pan where milk is made to boil 
at temperatures of, 140°F. or less. There are other im
portant advantages to operating under vacuum. 

~ LOW COST ••• RE-U$ABLE 

• LEAK-PREVENTING 
NEOPRENE GASKET for Sanitary Fittings 

DESIGNED TO 

SNAP INTO 

FITTINGS 

~ ~ $NA"P!]'I'l'E rieW4a4<JU 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fato 

Non-porous, no seoms or crevices 

Odorle~s, polished surfaces, easily cleaned 

Withstand sterilization 

Time-saving, easy to assemble 
Self-centering 
No sticking to fittings 

Eliminate line block• 
Help overcome line vibrations 

Long life, use over and over 

A yoilable for 1"', JW", 2", 2~" ond 3n fittings. 

Packed 100 Ia the box. Order through your dairy supply house. 

' THE HAYNES MANUFACTURING CO. 
4180 Lorain Avenue • Cleveland 13, Ohio 

"\i\lhen milk at a high temperature is allowed to spray 
into a vacuum chamber, it will cool instantaneously 
to the boiling point corresponding to the vacuum be
ing maintained. Another advantage of processing 
under vacuum is that at the lower temperatures the 
relative vapor pressures of the taint substance and 
water may be such that the mixture of vapors above 
the milk is richer in taint substance than is the mix
tme above milk at a higher temperature. Tl1is means 
that the removal of a given quantity of the vapors 
from above the · milk under vacuum will represent a 
greater removal of off-flavor component than would 
be accomplished by the removal of a similar quantity 
at a higher temperature. 

Equipment for treating milk to remove off flavors 
is available from all of the major manufacturers 
of dairy equipment in this counh-y. Many manufact
urers have available a variety of systems with or 
without steam injection, with or without the use of 
vacuum, and with one or more chambers in which the 
milk is treated . The needs of processors with mildly 
off-flavored milk supplies to those h·eating milk with 
tenaciously held sh·ong off flavors can be met with 
equipment now available in this country. 

·::f/@~~z:: 
'>_//SPir-, 
U.S. P. LIQUID PETROLATUM SPRAY 

U.S.P. UHIIED STAllS PHARMACEUTICAL STAHDIRDS 
CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY 
NEUTRAL. WILL NOT TURN RANCID-CONTAMINATE OR 
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

' SANITARY-PURE-

· ODORLESS-TASTELESS 

NON-TOXIC 

T~ Fme 
li{i.\t-eike 
HAYNES-SPRAY 
~luul£d he med l4 fub~Uwte: 
SANITARY VAL YES 
HOMOGENIZER PISTONS - RINGS 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and for ALL OTHER SANITARY 
MACHINE PARTS whkh ore 
cleaned doily. 

Tfw mtU~wt HAYNES-SPRAY mefluul ~ .Cub!tiwWm 
Ctmh~ Mtilk Ute Uttek OtulU«uue tool Ccule 
R~ by fb U.S. 'Pilb& He«Wt Sewice 
The Haynes-Spray eliminates the danger of contamination which is 
possible 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 WEIGHT-7 LBS. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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'"' hen used with a high-temperature short-time 

pasteurizer, the single treating chamber may b e lo

cated between the raw side of the regenerator and 

the final heating section or between the flow diversion 

valve and the pasteurized side of the regenerator. 

In either position steam can be introduced into 

the milk before it enters the chamber by means of a 

jet or a steam infusor. In tllis case the chamber 

would be operated under a partial vacuum to ob

tain some flash boiling of the milk in order to avoid 

composition changes. ' i\Tith no steam addition, the 

chamber can be operated under vacuum or a simple 

device such as a fan or a jet of water in a side-ann 

connected to the treating chamber can be used to 

remove the undesirable vapors. 

vVhere a greater degree of treatment is necessary, 

units with two treating chambers are employed. 

These may be located one in each of the positions 

mentioned above or both may b e between the flow 

diversion valve and the pasteurized side of the re

generator. The two chamber systems may be oper

ated with or without steam injection. In either case 

vacuum would be used since the use of two chambers 

implies the need for a greater degree of treatment and 

an effective way of accomplislling this is through the 

use of vacuum. The commercial system in which 

steam injection is not used with a two-chamber vac

uum setup returns the vapors obtained from flash 

boiling in the second chamber to the first chamber 

where the water part is condensed into the milk flow

ing at that point. This dilution compensates for the 

concentration taking place in the second chamber, 

thus preventing composition change in the milk be

ing processed. The undesirable vapor is not con

densed but is removed by a vacuum pump. 

It is easy to see that in addition to working well as 

part of a standard HTST pasteurizer , many of these 

systems can function as part of an UHT pasteurizer 

system. This is particularly true of those units em

ploying additional ))eating of the product by the di

rect introduction of steam. 

ADDENDUM 

Relative to the article which ap pea red in the 

November issue of the Jou r nal of Mil k and Food 

Technology, A mpid disc assay method for detecting 

penicillin in milk, by Bernard Arret and Amiel 

Kirshbaum (J. Milk & Food Technol., 22: 329. 1959.), 

the authors h ave requested the JOURNAL to announce 

tha t in lieu of the tempe rature of "lS•c. or less" 

given under the pa rag raph t itled "Working Stani
m·d," and in lieu of "approx im ate ly lS•C" which 

appears in the parag raphs titled "Preparation of 
test organism" and "Preparation of plates" the fol

lowing recommendation should be followed : The 

wo1·king standard stock solution, the B. sttbtilis 
spore sttspension, and the prepm·ed agaT plates 

(prior to the test) should be st01·ed in the refrigeT

ato?'. 

Sanitizing costs 

less with .. . 

PENNSAN® 
. . . the 5-in-1 dairy 

equipment sanitizer 

Pennsan helps save money by 
going further : j ust 1 ounce with 1 
gallon of water makes an effec
tive sanitizing solution. 

And Pennsan works in many 
ways: it prevents and removes 
mi l ksto n e a nd h ard water 
build-up; it gua rds against cor 
rosion, actua lly brigh tens stain
less steel; it acts fast as both 
san itizer and cleaner . 

Now more and m ore dairymen 
use Pennsan, because they have 
discovered how perfect it is on all 
t heir dairy equipmen t . 

y, gallon bottleo, 2 
bottles to carton (free 
me asurin g cup in e ach 
carto n) 

Write fo r free booklet 
Ia B-K Dept. 873 
Pennsalt Chemicals Corp., 
East: 3 Penn Center, 
Philo. 2, Pa. 
West: 2700 5, Ea stern Ave., 
Los Angeles 22, Calif. 

;:; ~ 

Pennsalt 
Chemicals 

ESTABLISHED 1850 



' I 

NEws A:t-.T]) EvENTS 33 

HOWARD E. HOUGH HEADS 

PUBLIC HEALTH COMMITTEE OF 

PAPER CUP AND CONTAINER INSTITUTE 

Howard E. Hough, formerly head of the Bureau 
of Health Education in the Illinois D epartment of 
Public Health, has been appointed Secretary of the 
Paper Cup and Container Institute's Public Health 
Committee effective January 5th. 

Mr. Hough succeeds to a post created in 1934. The 
Committee, organized at that time, was one of the 
first such groups established by private industry in 
the United States to cooperate with public health 
practitioners. 

Its major concern is to assist in the development of 
programs to improve public health and sanitation. 

Each year, the Committee - through a special jury 
of independent professionals in the field - makes 
awards to local health departments which have out
standing sanitation programs. The awards are given 
in memory of the late Dr. Samuel J. Crumbine, prom
inent Kansas public, health leader, who was a consul
tant to the Public Health Committee. 

The Public Health Committee also maintains a 
field service headed by William V. Hickey which 
helps provide health officials tlu·oughout tl1e coun
try with current information on new health depart
merit teclmiques - particularly in the restaurant and 
other volume-feeding fields. Much of this material is 
also disseminated tlu·ough Healtl1 Officers News Di
gest. Mr. Hough will also serve as editor of this 
i nonthly publication, which tl1e Committee has pub-

1 lished for over 20 years. 

Mr. 'Hough first joined the Illinois Department of 
Public Health in 1950 as a healtl1 education consul
tant in the Bureau of Maternal and Child Healtl1, 
being promoted to his position as director in 1953. 

A native of Sullivan, Illinois, he attended elemen
tary and high schools in Collinsville and was gradu
ated from Soutl1ern Illinois University with a Bache
lor of Education degree in 1942 with majors in health 
and physical education. 

In ·world ' iVar II, h~ served 31 months overseas, 
being commissioned in the field as a lieutenant in tl1e 
Medical AdministTative Corps. 

The new Secretary taught physical education and 
coa hed at Township High School, Harrisburg, Illi
nois for t\:vo years after tl1e war and tl1en obtained a 
Master of Public Health degree from the University 
of Michigan. 

Before joining the Illinois Department of Public 
Health, he was a staff Public Health Educator with 

the Cook County (Chicago) Department of Public 

Healtl1. 
Mr. Hough is married and has two sons, aged 12 

and 16. 

Classified Ads 
FOR SALE 

Single service milk sample tubes For further informa· 
tion and a catalouge please write Bacti-Kit Co., P. 0. Box 
101, Eugene, Oregon. 

POSITION WANTED 

Experienced Technologist: Desires ··position in charge 
of Quality Control and or new products development. 
Doctorate degree in dairy manufacturing. Extensive dairy 
and food products background. Write box (1) Journal of 
Milk and Food Technology, P. 0. Box 437, Shelbyville, 

Indiana. 

POSITIONS AVAILABLE 
HIGHER SALARIES are being offered to qualified San

itarians by Public Health Services, Philadelphia Depart
ment of Pub I ic Health. New employees will start at $5348-
liberal fringe benefi ts. For information call Mr. Mullin 
at LO 7-0290 or write Room 504, City Hall Annex, Phila
delphia 7, Pennsylvania. 

should be use d to lubricate 

~ Separator Bowl Th reads 
~ Pure -Pak Slides & Pi ston s 
..._ Pump & Freezer Rotary Seals 
..,. Homog e nizer Piston s 
~ Sanitary Plug Valves 
~ Valves, Pistons & Slides of Ice 

Cream , Cottag e Ch eese , Sour 
Cream and Paper Bottl e Fillers , 
Stainless Stee l Threads and 

Matin g 5. 5. Surfaces 
~ and for all other Sanitary 

Machin e Parts wh ich are 
cl ean ed daily. 

fOlMUtAlEO ftOM U.S.P. liOUID PEJIOI ... t UM 

AND OTHU APPlOVf O INGUDifNTS 

1 .!a!»wk"f e~IMUdJ 

SANITARY o NON-TOXIC 
ODORLESS o TASTELESS 

PHAI!MA C£U1/CA!tY ACCfPJA81f 

CONTAINS NO ANIMAL OR VEGETABLE FATS. 
ABSOLUTELY NEUTRAL. WILL NOT TURN RANCID 
-CONTAMINATE OR TAINT WHEN IN CONTACT 
WITH FOOD PRODUCTS. 

Ha ynes £uhi·1'dnr Sanitary Spray 
lubri can t is e nti rely new and dif 
ferent. Des igned es pe cially for 
appli ca tions where a he avy duty 
sanitary lubricant is required . 

zuhi·F'tfnr. is a high polymer lu 
bricant and conta in s no soap, 
me ta ls, so lid pe trolatum, silicon es 
nor tox ic additives. 

Provides a clin ging prote ctive 
coating for vita l metal parts such 
a s slides, bea ring s and othe r lu 
bricate d surfaces d es pite moi stu re. 

PACKED 6- 16 OZ . CAN5 Pfl CAilON. 

THE HAYNES MANUFACTURING CO. 
418 0 lorain Avenue o Cleveland 13, Ohio 
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HIGH ACTIVITY ••• 

ri:EXIBILITY-ECONOMY with 

"HANSEN'S" D~.!~V~( 
PURE ACTIVE CULTURE 

~ Available i.n a Variety of Lactic' 

Combinations for Specific Purposes 

The new modern way of using pure seed 

culture direct - without time-co nsuming 

daily transfers- Dri-Vac Lactic Culture 

Is ready-to-go on the first propagation. 

Equals in activity the finest well devel

oped liquid culture. Simplifies starter 

making because you can use a fresh bot

tle daily . . . nothing to carry o ver. Dri

Vac is quickly and completely soluble. 

Contains no filler- 100°/o pure h ighly 

active lactic bacteria available in unre

lated strains. Good keeping quality for 

reserve use, under refrigeration~ Each 

.small bottle will fully inoculate from 2j 3 

quart up to two gallons of milk, skim, 

or reconstituted skim. Dri .. Vac save s time , 

effort; improves quality. 

!Use a 1reslt Hottle :Dail!f 
WRITE FOR COMPLETE DETAILS 

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

Here's the Best Clean
ing Method Yet Devised I 

KLENZ,ADE 
PIPELINE and BULK TANK CLEANERS 

PL-..190 
(!~inated 

ALKALINE CLEANER 

PL-3 
()'e~~etd' 

CLEANER 

First in the bulk tank and pipeli.ne milker field, Klenzade 

now offers a still furth e r improved Alternate Cleaning 

Syste m with the remarkable new Klenzade PL-190 Chlor

inated Alkaline Cleane r. For sparkling clean lines and 

tanks- free of ·milkstone, streaks, and film -stock and 

recommen.d . Klenzade Pl-190 and Pl-3 to your pro

duce rs _ • • high ·qvality cleaners for low count. milk . 

KLENZADE PRODUCTS, INC.'~ BELOIT, WISL 

- · 
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I 
JOURNAL OF MILK AND FOOD TECHNOLOGY 

INSTRUCTIONS TO CONTRIBUTORS 

Manuscripts.-Manuscripts should be submit
ted on suitable 8W' x 11" paper . The original 
typewritten copy double or triple spaced ·with 
wide margins not less than 1" on all four sides 
should be submitted. Tabular material and il-
lustrations should accompany the manuscript; 
also, each manuscript should b e accompanied 
by an abstract of the paper not to exceed 75 
words . These will be used at time of publica
tion of the paper. All material should .be sent 
by first class mail in flat form to the Managing 
Editor, ti. L. Thomasson, P. 0. Box 437, Shelby
ville, Indiana. 

Authors should make every effort to present 
their material accurately and in a dear and con
cise form . In preparing manuscripts use of the 
first person ,should be avoided. i\llanuscripts 
should b e proofread carefully before they are 
submitted. Each manuscript will be reviewed 
hy one or more Associate Editors. Anonymity of 
reviewers will be preserved. 

Manuscripts reporting the results of experi
mental work, generally, should be divided into 
sections, for example: Introduction; Experiment
al; Results; Discussion; Summary and Conclus
ions; References . 

Figures, Tables and Photographs. - Tables 
should be clear and concise. E xcessively large 
~abies, as well as those consisting of only one 
or two lines, should b e avoided if possible. H ead
ings should be brief but fully descriptive. Avoid 
presenting the same data in a table and again 
in a figure. Place each table or figure on a 
separate sheet-not in the body of the manu
~cript. 

Figures consisting of drawings , diagrams, 
charts and similar material should be done in 
India ink on 8W' x 11" b:acing paper or cloth. 
A lettering guide should be used for all written 
material on figures. Submit original figures 
rather than photographs of such figures. 

Photographs should be glossy prints free of 
imperfections. 

Legends. - Legends for figures and photo
graphs should b e typed on a separate sheet. The 
legends should be brief but full y descriptive. 

References. - References should be double 
spaced and arranged alphabetically as to authors. 
References to papers by a single author should 
preceed references to papers by the same author 
and associates . References to papers by multiple 
authors should be listed in the alphabetical order 
of the several authors. Initials rather than the 
full first names of male authors-should be given . 
Reference citations in the text should be made 
by a number in parenth eses, corresponding to 
that number in the reference list. 

Sample of journal citation: (1) Mallmann, vV. 
L. Sanitation in Bulk Food Vending. J. 1viilk 
and Food Technol. , 16: 267-269. 1953. 

Sample of Book citation: Adams, H . S. M illc 
and Food Sanitat·ion Pract·ice. The Common
wealth Fund. New York, New York. 1947. 

Sample of Experiment Station publication cita
tion : \Vatrous, G. H. , Doan, F . J. and Josephson , 
D . V. Some Bacteriological Studies on Refrig
erated Milk and Cream. Penn. Agr. E xp. Sta. 
Bull. 551. 1952. 

Publications should b e abbreviated according 
to the form given in CHEMICAL ABSTRA.CTS, 
vol. 45. no. 24, part 2. 1951. 

Abbreviations.-Common abbreviations to b e 
used in the text are: em ., centimeter ( s ) ; cc., 
cubic centimeter(s); C. , Centigrade; F ., Faluen
heit; g., gram ( s ) ; log., logarithm; lb ., pound ( s); 
f-1- , micron ( s ); f-1-g. , microgram ( s); mg. , milli
gram(s) ; ml. , milliliter (s ); oz., ounce( s ); sp. gr. , 
specific gravity. 

News ·items and a·nnouncements. - Items of 
general interest should be submitted in the same 
manner as indicated for manuscripts. An infor
mal writing style is preferred. News of the ac tiv
ities of affiliate associations members and events 
is particularly desirable. 

Letters to the Editor.-Letters to the editor are 
encouraged. Letters should be addressed to the 
Managing Editor and must be signed by the 
writer. Excessively long letters should b e avoid
ed due to Journal space limitations . 
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from 
Johnson & Johnson 
research 

RAPID· FLO® 
VACULINE® 
MILK 

... engineered by Johnson & John son for in-a-line 
filters . Available in 49/ 16

11
, 5" and 6" disks ; or 2Ys" 

x 6Y2 " tubes. 

Tell your producers with in-a-line fi lters about new 
RAPID- FLO VACULINE-engineered for safe 
filtration and clean mil k production , plus th e extra 
benefi t of a RAP ID- FLO'"' CHECK -UP for mastiti s 
and sedimen t. 

FILTE R· PROO U CTS DIVISIO N ~ 
4949 WEST 65TH STREET • CHICAGO 38, ILLINOIS 

Copyright 1959, Johnson & Johnson, Ch icago 
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we'll never get ·GOOD SANITATION 

... until we get good cow milking 

we'll never get I GOOD cow MILKING 
... without milking conditions that enable 

dairymen to take pride in their job 

we'll never put I PRIDE back in DAIRY FARMING I.' 
... without a milking setup that's built for the 

man ... as well as for the milk and the cow 

Unless the cow milker 

con toke pride in his job, 

no dairy form or milk 

plant con count on the 

kind of milk we all wont 

for our children. For a 

free book, "The Way 

Cows Will Be Milked On 

Your Form 'Tomorrow'" 

write-

c Bcbson Bro s. Co . , 19 60 

BABSON BROS. CO. 
2843 W. 19TH ST. CHICAGO 23, ILL. 

ATLANTA • DALLAS • KANSAS CITY • MINNEAPOLIS 

SACRAMENTO • SEATTLE • SYRACUSE • TORONTO 
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