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(Top): Tri-Ciover fit 
tings and tubing in 
milking parlor. Large 
view shows Tri-Ciamp 
fittings, valves and 
Tri-Ciover pump used 
in pasteurizing system. 

TRI -CLAMP 
Snap-Action Spring 
Clamp, wit h toggle 
lacking devices se
curely attached. 

(Patented) 

TRI -CLAMP 
Tee available in 1" 
lV2 ", 11 2'~, 2y2", 3" 
and 4 Sizes. 

TRI-CLAMP 
90 degree Sweep Ell 
availabl e in all sizes, 

TRI -CLAMP 
3-Way lift Type Plug 
Valve-complete 
range of typ es and 
sizes. 

Streamlined Milk Processing 
from "Cow to Consumer" 

••• SKY-GO Farms makes 

use of TRI·CLAMP ® 
wide 

Fittings 
... After 10 years of planning, Sky-Go Farms of Fulton, Mo., 
has achieved the ultimate in streamlined milk processing .. . 
all the way from "cow to consumer" . . . and requiring only 
nine men for handling the production, processing, packaging 
and distribution of Premium Quality Grade "A" Milk through 
stores and vending machines. 

Tri-Clover Division's snap-action Tri-Clamp Stainless 
Steel Fittings and Valves are widely used in the Sky-Go oper
ation, helping to achieve high standards of efficiency by provid
ing easily installed and easily maintained sanitary, corrosion
resistant milk lines .. . all the way from milking parlor to final 
filling operations. 

Here, then, is another good example of the way in which 
modern dairies depend on Tri-Clover quality fittings , valves, 
pumps and tubing. Let us help you with your piping and pump
ing problems. Write for descriptive literature. 

l1~IDI1~00 CC®Q 
<J,;,-e~~~ 

Kenosha Wisconsin 

See you r nearest 
T ri-Ciover Dist ributor 

Export Dept. 
8 So. Michigan 

Chicago 3, U.S.A. 
S7.56· 

See Booth W-17 at the 1956 DAIRY INDUSTRIES EXPOSITION 
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Then' is 
no ~uhstitute 

for quality 

How the 
RA·P/D·FLO® check-up 
for :mastitis and sediment . 
he~ps improve 

.;. . 

milk quality 

. It takes quality milk to produce quality dair.y 
products-and quality begins on the farm. 

·Most producers take pride in their job-
and do the job well with a reminder now and 
then of those factors so important in quality 
milk production. They're eager to avoid 
possible rejection-to eru·n. top quality prices; 

· The Rapid-Flo Check"Up for mastitis and ' 
sedimept is an important aid in a quality 
farm n:iilk. program·. Here's how it works: 

1. After filtering each can of milk 
(10 gallons or less) , the producer , 
carefully removes the used filter · 
disk from the strainer and 
places it on a ·cardboard to dry. 

2. Examination of used filters will 
indicate constructive measures · 
necessary to produce clean milk. · 

Evidence of mastitis and extraneous matter 
that may get into milk in spite of precautions 
can be shown up on a Fibre-Bonded Rapid-Flo 
Filter, thus alerting the producer on how. 
to improve his milking practices. · 

Only Rapid-Flo Fibre-Bonded Filter Disks 
can assure a reliable Rapid-Flo Check-Up. 
Safety and reliability are built-in by 
Johnson & Johnson. Ask your J & J Dairy 
Filters Field Representative for details. 

FILTER PRODUCTS DIVISION 

. ~ 

Copyritlht 1956, Johnson & Johnson, Chicago 
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Why not pick a 
Pa$teurizer like you 

Shortime 
do your car? 

"How many miles to ·a gallon?" is a fair ·_question when 
you buy your car. 

"What'll it cost to operate?" is just as important to know 
when you're considering a "Superplate" Shortime 
Pasteurizer. 

What about "Superplate" operating costs? They're low
far lower than you'd think . One reason, of. course, is that 
"Superplate" regenerative cooling completely avoids use 
of costly city water. As a result, annual savin-gs here often 
run as high as 10% of "Superplate's" purchase price! 

ASK THIS MAN 

- your Cherry-Burrell Representative - to 
show you how "Superplate" Shortime 

Pasteurizers can lower your operating costs. 

Or write for free bulfetin. 

You c= b=k on other savings, too . "Superplate" regen
erative heating slashes steam consumption from 75 % to 
80 %. Cle=ing by pump circulation saves cleanup till)-e 
and labor. 

" Superplate" Saves Plate Costs. Large plate port 
openings (2 '12 times larger th= any other type plate) as
sure amazingly low pressure drop, increase product flow 
per plate. -Consequently, you get maximum performance 
with a minimum of surface. 

Dairy • Food • Farm • Beverage • Brewing • Chemical • Equipment and Supplies 

SALES AND SERVICE IN 58 CITIES-U .S. AND CANADA 
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THIS NE~

PENNSA_LT 

B-K AD 

effective ... easy to use ... economical ! 

CHLORINE-BEARING 

POWDER 

the time-tested bactericide for fast, 
easy sanitizing of dairy utensils and 
equipment. B-K is a dry powder that 
can't freeze, dissolves quickly! Effec
tive in hot or cold, hard or soft water! 

is part of an extensive campaign 

in fa r m and dairy magazines 

telling dairymer:' the many ad

vantages of clean, sanitized 

equipment, thus giving a 

valuable "assist" to your 

own activities. 

• 

Da iry scientists have pro~ed that 
nearly all the bacteria found in milk 
come from utensils! 

In B-K Powde r you get 50% available 
chlorine, the highest germ-killing and 
deodorizing action ! Economical 8 -K 
is th e largest-selling dairy sanitizer 
on the market! 

0 
Pennsalt 

The most effective ahemical to kill 
t hese bacteria .. . w ithout leaving a 
taste . .. is CHLORINE. 

Packed in convenient jars, 8-K is safe 
to handle, easy to mix . Get 8-K 
Powder and other 8 -K dairy cleaning 
aids from your Pennsalt B·K dealer, 
dairy, or receiving station! ""' 

For further information, write B-K Dept. 

Chemicals 
Pennsylvania Salt Manufacturing Company 
THREE PENN CENTER PLAZA, PHILADELPHIA 2, PA. 
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IJUJ F.ARM PICK-UP Carries 
MORE lOAD REGARDlESS OF ROAD 

STANDARD STEEL'S 1800 gallon bulk p ick-up tank is built fo r " load efficiency" in every 
detail .. . ltii light weight construction, wi~h mild steel wrapper sheet ( stainless also ava ilable) 

cabinets, weighs only 3570 pounds complete with all pumping eQuipment. Lightes t 
on the market today. ' Viele sideways ... wide h eavy bumper ... 16 gauge inner 
- to 2" expanded rubber insulation with a low K factor of only .21 are special 

~Right: Top hinged doors 
~ ~n motor, pump and 

sample comportments eliminatE
all interference and permit 
easy, quick accessibility to 
cabinet interior. 

the _ Standard Stc~el Bulk Pick-up tank. Also available with rear cabinet. 

elow : large pump 
nd sample comport· 

ments .. . Flash lights with 
automatic switch . . . Easily 
removabl e sampl e box 
with sampl er tube conve· 
n iently mounted on side ... 
Pump and sample comport· 

ment insulated with 2" 
expanded rubber insula· 
tion , inc luding heavily 
insulated doors. 

FARM PICK-UP TRUCK TANKS 
BY 

r·· · · ..,-- .--~ · •·< --•~ .- . . . .. t 

NORTH KANSAs CITY b ~o.J 
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BRUSH WA SHING 

O F DA IRY UTE NSILS 

is more effective with th e 

a d d it ion of only a sma ll omounl 

o f TRITON-HYAMINE d et erg ent 

sanitize r. Detergent wets surfaces 

tho roug hly and a id s comple.te 

rinsing; germicide kills bacteria 

simu ltan eously . 

TRITON·HYAMINE Detergent Sanitizers 

Increase Sanitation Efficiency in Dairies 

After numerous field tests by bac teriologists, there is 

m ounting evidence that TRITON -H Y AMINE detergen t-sani

tizers consisten tly improve the effectiveness of sanitizing 

practices on milking m ach ines, milk cans, and pails. 

And it's done m one combined cleansing -sani tizing 

opera tion. 

- O ne ind ica tion of this greater efficiency is the lower 

thermoduric count of milk processed with treated u ten

sils. I n add ition, m ilkstone deposits left over from pre

vious m ethods have either d imin ished or d isappeared 

com pletel y. When properl y fo rmula ted , TRIT ON - H YAMINE 

de tergent-sani tizers re ta in their germicidal ac tivity over 

a wide range of hard waters and over a wide range of 

solu tion tem pera tu res . 

Write today for m ore informa tion a bou t these odor

less, non-irri t~ ting sanitizers . 

TR ITON and H Y A MINE are trade-n1arks, Reg. 

U .S. Pat . Off. and in principal foreign countries. 

USE OF TRI TON-HYAM INE I N PRE -RIN SE solution is on effec

tive w a y to o b ta in maximum sa nitat ion o f milking ma chine ports. 

Chemicals f or l n.dusl()" 

.ROHM£HAAS 
COMPANY 

WASHINGTON SQUARE, PHILADELPHIA S, PA. 

1 
Representatives in p rincipal foreign countries 

See us at Booth K 8 D.I.S.A. Show. 

-~ 



Milk Filter Discs witlu WET STRENGTH 
Recover More Foreign Matter 
••• Mean Clean~r Milk 

The best prescription for cleaner milk at the farm is a 
good milk filter disc. For almost half a century now -
Perfection discs have been a favorite with dairy farm
ers everywhere. NOW- we have made them better, 
stronger, even more efficient. Tested by a leading U. S. 
testing laboratory - Perfection DUBL CHEM discs 
were proven, to have up to 41 percent greater WET 
STRENGTH. That obviously, means less breakage 
and channeling - easier handling --: higher R-Q. 
You've never known how really "clean" farm milk can 
be, until you've tried Perfection DUBL CHEM. 

Rivers, Wisconsin 

*n f) RECOVERY QUOTIENT 
.l\...V. is the percen tage of sedi
ment removed from milk during fil
tration as compared with the amount 
present in normal farm milk. 



rnojonnier dalNson's ne"" 

contributions to better sanitation 

in the dairy industry 

filler 

The new flat nozzle of the Model 'F' filler 
enters the carton on the same angl~ as the 
gable so opening is not necessary. This new 
principle offers these advantages: No forei 
material can enter carton since. top remains 
closed - Hands of operator NEVER touch 
inner carton surfaces - Only the outer se.am 
of the comb moves, ALL SEAMS OF THE 
GABLE REMAIN INTACT, wax seal is 
not broken - Carton glue seams cannot be 
torn- LESS FOAM because product flows 

' ' t 

i 
1.' 
I 

down the side of the carton - CLEANING ' 
IS SIMPLE because of nozzle and filler bowl _ 
design. 

The design of this filler prevents 

operation without drip shield . 

in both 1 gallon and 6 gallon sizes 
to the smaller Plastic Pack. This size is in
tended for dispenser and institutional use. 
Designed to replace the can it offers these 

The gallon size Mojonnier Dawson Plastic 
Pack single service containers consist of a 
plastic liner contained by a cardboard outer 
shell. They completely eliminate the sanita
tion problem of bottle washing - The bottle 
heretofore having been the only container 
available for gallon distribution. The liner is 
filled without the inner surfaces ever being 
touched by hand. There are no open seams -
no wax to flake off - no "leakers" and they 
have longer shelf life. Better sanitation is 
possible for storage of empties. 

advantages: ': 
• 

Eliminates rusty or pitted cans- Eliminates • 

The six gallon size is similar in construction 

can washing - Has no open seams - Is filled 
and sealed without operator ever touching 
inner surface- Has non-pilferable seal
Foaming is reduced - Practices such as skim
ming or standing open are eliminated- No 
cover or paper touched by operator's hand can 
come in contact with product- Better refrig
eration is possible. 

vve invite your inspection at the dairy sholN 

AT THE TOP OF THE RAMP BOOTH 23 IN THE BALLROOM UPSTAIRS 

the mojonnier-dawson company 
9151 FULLERTON AVENUE • FRANKL I N PARK, ILLINOIS • GLadstone S-l013 
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A STAT ISTICAL ANALYSIS OF REDUCTION TIM ES 
IN RELATION TO PLATE COUNTS 

EuGENE K. HARRIS, RoBERT C. THOMAS, AND LuTHER A. BLAcK 

Robert A. Taft Sanitary Engi'nee·ri:ng Center, Oi:ncinnat·i, Ohio 

Received for publication February 4, 1956 

In judging the bacteriological quality of milk sup
plies, most laboratories use either of two general 
methods for estimating bacterial density: ( 1) count
ing of colonies on an agar plate or chunps in a stained 
microscopic fihn, or ( 2) indirect estimation from dye 
reduction times. 

Grade limits have been recommended by the Puh
lic Health Service Milk Ordinance and Code for each 
type of test. The counting procedures are covered by 
a single set of limits, established in terms of colonies 
or clumps coqnted under conditions specified by Stan
dard Methods for each test. In the dye reduction tests, 
grades are based on the hours required to reduce the 
dye completely to a given color standard. 
PuBLIC H EALTH SERVICE MILK ORDINANCE STANDARDS 

The 1953 edition of the Milk Ordinance and Code 
recommended by lthe Public Health Service (1) for 
adoption by states and communities contains the fol
lowing grade standards for the alternative tests, based 
on an average of four samples taken during a period 
not to exceed six months. 

The pmpose of the present study was to examine the 
agreement in grades assigned to replicate samples of 
milk by plate count and reduction time tests carried 
out under the conditions specified in the Ninth Edi
tion of Standard Methods for the Examination of 

/ Dairy Products ( 2). Various reduction time limits, 
including those recommended in the 1953 Milk Or~ 
dinmice anct Code (see Table 1 ) were examined _ .to 
reveal discrepancies which might arise if the · s~me 
milk were graded by total plate count and reduction 
time. 

Statistical analysis was based on agar plate count 
rather than the direct microscopic count, or both, for 
several reasons: (a) recommended grade limits are 
the same for both cot,mting procedures, (b) the direct 
count has been shown to be subject to qonsiderable 
variation among individual readers - a source of 
error probably much less important in the plate count, 
and (c) it was desired to test agreement between re
duction time and plate count when the latter was ob
tained after incubation at 32° and at 35° C. 

ExPERIME~TAL WoRK AND ANALYSIS 

Data were obtained from 407 milk samples collected 
during fall, '"'inter, spring, and summer seasons. A 
preliminary analysis of this material has been pre-

Dr. E. K. Harris has been in charge of statistical serv
ices at the Robert A. - Taft Sanitary Engineering Center, 

Public Health Service, Cincinnati, Ohio, since 1952. A 
graduate of Trinity College, Hartford, Connecticut, he 
obtained his Ph .D. from Yale University, and served for two 
years as instructor in biostatistics at the University of Cali
fornia in Berkeley before joining the Public Health Service. 

viqusly reported ( 3). Methylene blue tubes were read 
af~~r thirty minutes and at hourly intervals thereafter. 
Resazuriri tubes were - exam~ned every hour. All tubes 
were inverted after ea.ch reading until a completed 
test was obtained. The distribution of individual milk 
samples by reduction times and Grade as indicated by 
plate counts after 32°C. incubation, is summarized in 
Table 2 for methylene blue m1d Table 7 for resazurin. 

Results were analyzed by calculating per cent dis
agreements in grade classification under various -re
duction time limits. Consider, for example, a lower 
li[\1it ,of three hours for the resazurin reduction time 
( to Munsell P 7 I 4) of Grade A raw milk. A sample 
which did not reduce resazurin within three hours 
but yielded a pla~e count greater that 200,000 per ml. 
would represent a disagreement in grade classifica
tion. For convenience, let us say that a milk placed :in 
one grade by the plate count and in a higher grade 
by the :·eduction time has been "upgraded"; con
versely, if placed in a lower grade by the reduction 
tin1e, the milk has been "downgraded". Our purpose 
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T ABLE 1 - BACTEHIAL AND REDUCTION T EST STANDAHDS FOH 

RAW MILK TO BE p ASTEUHIZED (AS DELIVEHED 

Grades 

A 
B 
c 

Ff\OM THE FARM) n 

Log. average plate or 
direct mi croscop ic clump 
cow1tjm l not to exceed: 

Arithme tic average 
red ucti'on time in 
hours to be not 
les s than: 

l\'lethylene R e·sa zurin 
Blue (to M un se ll p 

200,000 5~ 2:1! 
1 million 3% 2 
No limit No limit 

7 /4 ) 

•Source: 1953 Milk Ordinance and Code ( 1) , footnotes 30 
and 34, pp. 12 and 17, respectively. 

is to select reduction tiine limits which lead to the 
smallest total error of upgrading and downgrading. 

METHYLENE BLUE REDUCTION 

The following example illustrates the procedure, 
utilizing data in the first section of Table 2, namely 
spring milk samples classified by methylene blue re
duction time and plate count after incubation at 32°C. 

Five , sets · of limiting times were considered: ( 1) 
6~ - ~ - 0, implying that milk would be classified 
Grade A if l.ts methylene blue reduction time were not 
less than 6~ hours, Grade B if between 43~ and 6~ 
hours, and Grade C if less than 4~ hours, ( 2) 5~ -
4~ - 0, ( 3) 5~ - 3~ - 0, ( 4) 4~ - 3~ - 0, and ( 5) 
~ - 2~ - 0, all with connotations analagous to those 
for the first set. · 

Under the first set, 6~~ - ~- 0, Table 2 (Spring) 
shows that 20 of the 35 samples or 57.1 per cent, 
placed in Grade A by the plate count would be down
graded by the reduction time test. Similarly, 12 of the 
29 samples, or 41A per cent, placed in Grade B by 
the plate · count would be downgraded by the reduc
tion test, while 4, or 12.8 per cent, would be up
graded. Finally, 8 of the 57 samples, or 14.0 per cen,!, 
placed in Grade C by the plate count would be up
graded by the reduction test. The overall average 
pe_r cent change of grade would be 32 per cent, te
sulting from an average of 49 per cent downgrading 
change and 14 per cent upgrading change. 

These results and similar calculations for the other 
sets are included in Table 3. A set of high reduction 
time limits would lead to considerable downgrading 
but little upgrading .. The converse situation follows 
from a set of low reduction time limits . . 

Calculations such as these were carried out for each 
season and incubation temperature. The two tempera
tures yielded very similar results. The overall average 
per cent grade change under each set of methylene 
blue reduction time limits is given in Table 4 by 
season and temperature. 

Even apal't from the somewhat atypical results ob-

served during winter, which were not confirmed on 
more precise analysis, Table 4 does not offer much 
basis for choosing any one among the middle three 
sets of standards. The reason for this, of coursef is 
the great variation shown in' reduction times and plate 
counts by milk samples of apparently equivalent 
quality. 

This unreliability of individual samples has been 
recognized in the Milk Ordina'~ce and Code ( 1 ) ( p. 
49) which recommends grading based on the average 
of four successive observations. As noted in Table 1, 
a geometric mean plate count and an arithmetic mean 
reduction times are used . 

Of the 67 fanns from which data was obtained dur
ing fall, winter, and spring, a large majority contri
buted at least four samples. Farms sampled during 
summer were rarely represented in the other seasons; 
consequently, this season was eliminated from ftt1ther 
analysis. Table 4 shows that per cent disagreements P 
observed in summer milk samples were similar to .· 
those of fall and spring samples. An analysis of win
ter averages, based on two sam~les yielded by each 
40 farms, did not confirm the atypical winter findings 
observed during the other seasons, namely, a minimum 
per cent disagreement in the neighborhood of 5):1 -
4):1 - 0 and 5~ - 3Jf - 0 grade limits for methylene 
blue reduction time. 

Therefore, samples from each fa1m during fall, win
ter, and spring were averaged to produce a single 
mean plate count and reduction tnhe. Altogether, 51 
farms were represented, each contributing 4 to 6 sam
ples, accounting for 87 percent of all samples col
lected during these seasons. The resulting frequency 
distribution at 32°C. incubation temperature is shown 
in Table 5. The intervals 2~ - 3g4 and ·~!4 - 4Jf hours 
were employed to permit an exact test of the current 
milk Ordinance and Code ( 1) Grade Limit recom
mendations. 

Table 6 gives the average per cent disagreement 
under various methylene blue reduction time grade 
limits using means of 4 to 6 samples over several sea
sons. These findings support the presently recommend
ed time limits, 5Jf - 3% - 0, as the most suitable set 
for conh·olling discrepancies wi?-ich may arise when 
grading by both plate count and methylene blue re
duction time. 

R ESAURIN REDUCTION 

The evaluation of resazurin followed the same pat
tern as that described in detail for methylene blue. 
Table · 7 classifies individual milk samples according 
to resazurin reduction times and plate counts after 
32°C. incubation, while Table 8 shows the dish·ibution 
of means. Use of the interval 2% ~ 2 hours permits an 

, 
d 
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TABLE 2 - - DISTRIBUTION OF INDIVIDUAL MILK SAMPLES 

AcCORDING TO METHYLENE BLUE REDUCTION TIME AND 

PLATE CouNT AT 32•C., BY SEASON 

ReductiQn tim e (hours ) 

Spring: 

Plate Count 
( per mil 

< 200,000 
(Grade A) 

200,000-
1 million 
(Grade ·B) 

> l million 
(Grade C) 

Total 

S umm er: 

< 200,000 

200,000 -
l million 

'>l million 

2?!- 3~- 4~ 
3 ~ 4~ 5~ 

5~- >6~ Total 1 
6~ 

5 5 10 15 35 

2 9 10 3 4 29 

3 16 19 11 5 l 2 57 

3 17 21 25 20 14 21 121 

12 

2 

20 

n
.u 
3 

6 

12 

3~ 
.g 

7 

4 

7 

5 

6 

2 

10 

6 

>6~ Total 

16 41 

5 29 

53 

Total l12 22 21 18 13 16 21 123 

Fal l: 

< 200,000 

200,000 
l million 

> l miilion 

Total 

VVint e1: 

> 

< 200,000 

200,000 -
l million 

> 1 million 

Total 

6 

6 

< II/2 

5 

5 

6 

6 

11 -
2~ 

8 

8 

l 

13 

14 

5 

6 

11 

6 

6 

5 

17 

4 

l 

l 

6 

>6~ Total 

5 

l 

2 

8 

15 

14 

39 

68 

>6~ T otal 

l 11 14 25 51 

2 7 

7 . 5 

2 

l 

3 

l 

2 

l 

16 

28 

9 13 14 18 28 • 95 

exact test of the Grade limits, 2~4 - 2 - 0, recom

me-nded by the current Milk Ordinance and Code. 
l 

Finally, Table 9 shows the average per cent dis
agreement under various resazurin reduction time 
grade limits. Again, the presently recommended limits 

appear to be most satisfactory. 

' DISCUSSION 

It is interesting that the analysis of means revealed 
differences between the two incubation temperatures 
which were not apparent when individual samples 
were studied. Plates incubated at 32°C. were less likely 
to disagree with dye reduction time than plates incu
bated at 35°C., under the optimal reduction time 
limits. Nevertheless, even under these time limits, and 
despite the use of means, the probability of disagree
ment between resazurin or methylene blue reduction 

TABLE 3 - ExAMP1.E OF AVERAGE PER CENT CHANGES IN 

GRADE, BY TYPE OF. CHANGE, \ iVHEN vARIOUS SETS OF 

REDUCTION TIME LrMrTs ARE CoMPARED WITH PLATE CouNTS 

(DATA OF TABLE 2: SPRING, METJ{YLENE BLUE, PLATES 

INCUBATED AT 32°C. ) 

Rerluction tim e Overall Average per cent changes in grade 

limit s average Downgraded Upgraded 

6}f 0 
0 
(j 

0 
0 

32 
27 
24 
29 
36 

49 
35 
19 
12 
9 

14 
19 
29 
46 
63 

TABLE 4 - AVERAGE PER CENT CHANGES IN GRADE WHEN 

vARIOUS SETS OF ME~HYLENE BLUE · REDUCTION TIME LIMITS 

ARE CoMPARED WITH PLATE CouNTS, BY SEASON 

AND TEMPERATURE 

R educti on 
time lim its 

63~- 4J~- 0 
53~- 4~- 0 
53f- 33~- Q 

4)2- 3J2- I) 

4Jf- 2Jf - () 

S!JI"ing 

32 30 
27 25 
24 22 
29 28 
36 32 

Summer Fall a Winter 
32•c 32•c ·Js•c 

31 28 34 33 31 

30 28 29 30 28 

30 28 24 24 23 

32 32 f5 22 I 22 
32 35 32 25 25 

"Incubation at 35•c. omitted during fall 

TABLE 5 - DISTRIBUTION OF ARITHMETIC M~AN METHYLENE 

BLUE REDUCTION TIMES AND GEOMETRIC MEAN PLATE COUNTS 

AT 32•c. INcuBATION FOR SAJ\oiPLEs CoLLECTED FRoM 51 

INDIVIDUAL FARMS DuRING FALL, WINTER, AND SPRING 

R ed ucti on t ime (hours) 

Plate count/mi. o
g_ 

. < 200,000 

200,000-
l million 

> 1 million 

Total 

l 

l 

J '-
2~ 

l 

4 9 

4 10 

4 ~ 5 ~ - >6~ Total 
5~ 6~ 

2 6 

5 10 5 

3 

8 12 11 

5 13 

21 

17 

5 51 
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TABLE 6 - AvERAGE PE'n CENT CHANGES IN GHADE WHEN· 

vARIOUS SETS OF MEAN ME1;I-IYLENE BLUE REI?UCTION TIME 

LIMITS ARE CoMPAHED WITH MEAN PLATE CoUNTs, 

£y TEMPEHATUHE 

Heducti on tim e (hours ) 

In cubation 6-~ - 5~ - s; . 4;- 4;-
Tempera ture 4~ :o 4~ -0 J~-0 3~-0 2~ - 0 

32oc: 23 17 15 23 36 

35 ° C. 32 27 22 25 30 
)I 

TABLE 7 - DISTHIBUTION OF I NDIVIDUAL MILK SAMPLES.> 

Acc oRDING TO R -EsAZURIN REDUCTION TIME AND PLATE CouNT 

AT .32° C. ,. . BY SEASON 

.'pring: 
Plate Coutl! 

per mi . 

< 200,000 

200,000-
1 million 

> 1 million 

Total 

Summer: . 

F all 

pe r mi. 

< 200,000 

200,000 -
1 million 

> 1 million 

per ml. 

< 200,000 

200,000-
1 million · 

> 1 million 

Total 

\ :Vinter: 
pe r mi. 

< 200,000 

200,QOO -
1 million 

> 1 million 

Total 

He du c ti on time (hours) 

<I I · 2 2 · 3 

3 11 

1 3 

19 30 

10 

5 

s . 4 

1 5 

5 

3 

19 46 26 23 

1 

32 

36 

14 

14 

2 

15 

8 16 

11 14 

16 4 

35 34 

1 - 2 2 - J 

1 4 

1 8 

16 5 

18 17 

I · 2 2 · 3 

.5 13 

7 5 

11 2 

17 23 20 

3 - 4 

9 

,3 

1 

13 

3 - 4 

5 

4 

3 

12 

3 . 4 

14 

2 

16 

>4 T otal 

6 35 

1 

7 

29 
57 

121 

>4 T ot a l 

5 41 

29 

53 

5 123 

> 4 T ota l 

5 15 

1 14 

1 39 

7 68 

>4 T ota l 

19 51 

19 

16 

28 

95 

TABLE 8 - DISTRIBUTION OF AruTHlvlETIC MEAN RESAZURIN 

REDUCTION TrMES AND GEOMETRIC MEAN PLATE CoUNTS AT 

32°C. INCUBATION FOR MILK SAMPLES COLLECTED FROM 51 

FARMS DURING FALL, \ iVINTER, AN D SPRING J 

Plate Count j ml. 

< 200,000 

200,000 -
1 million 

> 1 million 

Total 

Redu ction time (h ours ) 

0- I .t -2 2-2S 

4 

4 

1 

3 

11 

15 

1 

15 

2 

18 

11 

3 

14 

> 4 Total 

13 

21 

17 

51 

TABLF. 9 - AvERAGE PER CENT CHANGES IN GnADE \li'HEN 

\1 ARIOUS SETS OF MEAN RESAZUI~IN R E DUCTION TIME LIMITS 

ARE CoMPAHED WITH MEAN PLATE CouNTs, BY TEMPEJlATUlill 

Incubation 
T e mper<'. ture 

R eduction time (hom·s ) 

4-2~-0 2~- 2 -0 2-1 -0 

46 

44 
14 

21 

42 

35 

time and standard plate count rerpained substantial. 
Other workers in this field, notably Barkworth et al. 

( 4) , in England, and, most recently, J olms ( 5) , in 
Canada, have noted increased reduction times in 
cooler months, attributing this to an inhibiting 'effect 

I 
of low temperature on the activity of individual or-
ganisms. The former authors point out, however, that 
an increase in average methylene blue reduction time 
was seen only in milk of relatively low bacterial count. 
A density greater than 200,000 organisms per ml. , was 
sufficient to counteract effects of low terbperature and 
show reduction times similar to those during summer. 

The findings were confin;ned in the present work, 
although more clearly in the case of resazurin than 
methylene blue. Average resazurin reduction time of 
individual Grade A milk samples was about 40 per
cent longer during winter than summer; methylene 
blue reducti_on time was only twelve per cent longer. 
In milks of higher bacterial count, average reduction 
times in winter and summer were almost indentical. 
Henc;e, no excessive upgrading error would be ex
pected during winter, nor was one observed. 

These results do not agree with th<Jse r eported (in 
graphical form) by Johns. He observed average reduc
tion limes in high count milk between 50 and 100 
percent higher during cooler months (March-April ) 
than warmer months (May-June). 

SUMMARY 

1. An analysis has been made of ~plate counts ~md 

, 
.. r 

i 
J. ' 
I 
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dye reduction times (methylene blue and resazurin) 
observed in 407 split milk samples as delivered from 
farms during all four seasons of the year. 

2. A simple procedure is introduced for estimating 
disagreements in grading when accepted plate count 
and various dye reduction time grade limits are ap
plied to these observations. 

3. Observations in individual milk samples were 
found too variable to pe1mit clear selection of the 
set of reduction time grade limits which minimizes 
disagreements. Therefore, an analysis was undertaken 
of logarithmic mean plate counts and arithmetic mean 
reduction times based on groups of 4 to 6 milk sam
ples as delivered during fall, winter, and spring from 
each of 51 farms. 

4. Results indicate that reduction time standards 
recommend!'!d in the 1953 Milk Ordinance and Code 
for methylene blue and resazurin are most suitable for 
minimizing disagreements between dye reduction time 
and plate count in grading milk supplies. 

5. Average resazurin re~uction time of individual 
Grade A milk samples was 40 per cent longer in win
ter than in stm1mer; methylene blue reduction time 
was 12 per cent longer. However, in milks of higher 
bacterial count, average reduction tin1es in winter 
and summer were ahnost identical. 
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STATUS OF POULTRY SANITATION 1 

JoE vV. ATK.I soN, D.V.M. 

Division of San-ita:ry Engi.neering Seruices, Pttblic Health Seruice, 

Depcu~ntent of Health, Education , and W elfa.·re, Washington, D .C. 

Three general statements describe the status of 
poulb·y sa!<itation today: (a ) Substantial gains have 
been made in poulh·y sanitation by many progressive 
processors and distributots; (b) there is a definite 
need for even wider application of known sanitary 
measures throughout much of the poulb-y industry; 
and (c) there are a number of current developments 
which show promise of bringing about vast improve
ments within the next few years . 

SUBSTA.l'<TIAL GAINS 

Evidenct' of improved sanitary practice in the poul
try-processing industry is apparent to all. The variety 
of appetizing ready-to-cook and precooked poultry 
products available in stores throughout the United 
States afford a sharp contrast to the iive or New 
York-dressed bird commonly offered to the house
wife in the past. Improved sanitary practice has made 
the processmg and disb·ibution of these products 
possible. 

Much credit is due the poulb·y-processing in
dusb·y for these advancements. Undoubtedly, self
interest ha:; been one · prime motiye of those respon- -
sible. The availability of ready-to-cook and precook
ed poulb·y and poulb·y products has been the basis 
for a 100 rercent increase in poultry production since 
1940. Nevertheless, the b est interests of the consum
ing public have also been served to the extent that pro
gress has b een made by the industry in utilizing better 
sanitation and refrigeration practices. 

In 1928, certain members of the poultry industry 
requested the U.S. D eparh11ent of Agriculture to pro
vide a poultry inspection and sanitation service to 
help assure the wlwlesomeness and sanitary quality of 
nrocessed poultry. Such a service has been provided, 
on a permi~sive basis, sincy that time. More than 250 
plants now operate under U.S .D.A. inspection, pro
ducing between 20 and.25 percent of the total poultry 
processed m the United States. The operators of these 
establishments are to be commended, particularly 
because they are not required to have the inspection 
service, but voluntarily apply for it and pay most of 
the cost involved. 

Important in influencing processors to use the 
U.S.D.A. inspection and sanitation services are the 

!Presented at the Milk and Food Sanitarians Short ColU'se, 
Columbia, Missolll'i, April 16-18, 1956. 

Dr. Atkinson is the Consultant in Poultry Inspection and 
-Sanitation of the Milk and Food Program, Division of 
Sanitary Engineering Services, Public Health Service, U . 
S. D epartment of Health, Education, and \;velfare, Wash
ington, D .C. Dr. Atkinson conducted fieJa shtdies of the 
poultry indusb-y whi,le assigned to the Kansas City Reg
ional Office of the Public Health Service, prior to trans
fer to his present position. He has had a primary role in 
the preparation of the m0del poulb-y ordinance developed 
by the Public Health Service in cooperation with interested 
State and Federal agencies and the poultry in':].usb-y. Dr. 
AtkiMon is a graduate of Kansas State College.' His en
trance into the Public Health Service was preceded · by 
experience as a Veterinary Poulb-y Inspector with the U.S. 
Deparb11e!1t of Agriculh1re. 

requirements of the D eparhnent of D efense for in
spected poultry to feed military personnel. Contri
butory, also, is the assistance thus provided the pro
cessor in meeting the requirements of regulatory agen
cies, such as the U.S. Food and Drug Administration 
or State and local regulatory agencies. 

Along similar lines, some State and local jmisdic
tions offer permissive poultry inspection and sanita
tion services. Furthermore, general food sanitation 
programs in many States and municipalities have been 
effective in bringing about varied in1provements in 
poultry sanitation within the jmisdictions concerned. 
In a few instances , specific poultry regulations within 
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a metropolitan consuming · area have resulted in im
proved ~anitary practice in processing plants supply
ing the market, even though located in dist<!nt juris
dictions (e.g., the poultry-sanitation requirements of 
Cincinnati , Ohio, and the requirement for official in
spection of ready-to-cook poultry shipped into New 
York City ) . 

STATUS G E "~RALLY U NSATISFACTORY 

Notwithstanding progress made, many existing con
dition·s and practices leave much to be desired. State 
and local poulh·y-sanitation requirements vary greatly. 
Some poultry processors have never been advised on 
the essenti<i ls of good sanitary practice, or h~ve dis
regarded snch advice in this absence of effective, of
ficial enforcement. Full realization of the need for 
uniform, adequate, offl.cial enforcement programs is 
just becoming apparent on the part of many regulatory 
offi cials, legislators, consumers, and representatives of 
the poultry industry. 

Furthermore, enforcement of applicable regulations 
may be largely ineffective b ecause of (a) inexperience 
or disinterest on the part of enforcement petsonnel, 
( b ) insufficient

1
number of personnel for enforcement, 

( c ) lack o£ public, official, or industry support for 
the program, or (d) because the regulations do not 
provide the authority needed for effective enforce
ment. 
Unsatisfactory Conditions 

Some of the conditions and operations found , which 
are unsatisfactory from a sanitation viewpoint, are: 

1. Lack of adequate separation of live poultry areas, 
poultry dressing operations, and eviscerating and sub
sequent processing operations. This is frequently as
sociated with inadequate space for operations con
ducted, and lack of proper construqtion and main
ter1ance of floors, walls, doors, windo.ws, and process
ing equipment. 

2. Lack of proper ventilatiol1, with employees and 
products exposed to h eavily contaminated air. 

. 3. Lack ·of adequate bleeding of poultry. 
4. Lack cf proper bleeding and scalding faciliti es in 

small establishments. 
5. Lack of proper eviscerating facilities in small es

tablishments . 
6. Lack of adequate lavatories and of facilities along 

the processing line for rinsing hands and utensils. 
7. Lack of adequate facilities for , thorough clean

ing and sanitizing of'small utensils an-d portable equip-
ment. _, 
·I 8. Inadequate methods for cleaning and sanitizing 
equipmen~ and plant; cleaning not performed at pro
per intervals. 

9. Processing operation·s· condt1cted at speeds. which 
are incompatible with propm: maintenance of sanitary 

conditions, and which render it impossible or im
practicable for employees to perform their duties con
sistently in a sanitary manner. 

10. Inadequate cleaning and washing of dressed 
poultry. 

11. Chilling in ice slush, or other holding of New 
York-dressed carcasses before evisceration. 

12. Contamination of giblets and edible carcass dur
ing evisceration with material from crops or intestines. 

13. Inadequate pinning, trimming, evisceration, or 
washing oF so-called ready-to-cook poulh·y; improper 
procedures or sequence for the various steps of 
evisceration. 

14. Inadequate facilities, methods, or temperatures 
for the chilling and other refrigeration of products. 

15. Lack of proper sanitary precautions in the pro
cessing · of precooked poultry products . 

16. vVater supplies insufficient, not of known safe
ty, lacking in adequate pressure; cross-connections and 
submerged inlets. 

17. Inadequate protection against rodents and in-
sects. 

18. vVasie-disposal facilities, methods, · or schedules 
not adequai e for consistent protection of product from 
contami~aLon and for genm~al maintenance of sanitai·y 
conditions. 

19. Poor personal hygiene and habits of employ~es . 
20. General sanitation of plant and premises un

satisfactory. 
21. Products not adequately protected or refrigerat

ed subsequent to shipment from the processing es
tablishmenl. 

In many instances, habit, local custom, or economic 
considerations may be r esponsible for the existence 
of these t:;nsatisfactory conditions . . Contributing in 
large measure, however, is a lack of knowledge or 
interest on the part of management in regard to the 
need for, ar:d value of, proper sanitation. This results 
either in a similar lack of knowledge 01: interest on 
the nart of employees, or in a feeling of frustration and 
helplessnes:; among those employees who are in . 
formed and ·conscientious in this regard. In 'addition, 
·representatives of official agencies may fail to carry 
out their responsibilities, thus confounding manage
ment and. employees alike. 
A Few Exa.:rnples 
· Following are just a few examples which show that 

the inadequacies existing today in so:rne poultry-pro
cessing plants are not confined to very small plants, 
or to those not under official surveillance. All of th esf' 
examples were observed in relatively large establish
ments producing substantial to exh·emely large vol
umes of poultry. In some instances, all or part of the 
resulting product ,carried an official legend or stamp 
indicating official i!lspection for wholesomeness or pro-
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duction under official sanitary supervision. 

l. On a visit with a local regulatory official to a 

large, well-constructed and well-equipped plant , it 

was observed that the vents of the carcasses were 

being pulled outward and excised, thus opening the 

cloaca or terminal part of the intestines and contamin

ating the body cavities of the carcasses with fecal mat

ter. The "illSide-bird-washer" was not being used to 

wash out the eviscerated carcasses because "so many 

girls were sick and didn't come to work that day". It 

was quite apparent that there was no shortage of 

personnel to hang birds on the line for slaughter and 

to remove the eviscerated carcasses from the line for 

chilling and shipment from the plant. No enforce

ment action was initiated, presmnably because of 

th e absence of an adequate municipal ordinance deal

ing specifically with poulb-y. 

2. On an informational survey with State and local 

officials, a number of poultry-processing plants were 

visited . Several of these were operating under con

tinuous inspection-for-wholesomeness services. Signi

ficant sanitation deficiencies were noted in each plant , 

e.g., ( a ) an· in processing rooms heavily laden with 

dust from live-poultry areas; ( b ) surfaces of "flaps" 

in conveyrn -line cpenings having thick accumula

tions of organic matter caused by repeated contact 

over many months with carcasses on the processing 

line, accompanied, apparently, by an absolute lack of 

th orough cleaning at any time; (c) head-pulling con

trivances which removed the heads of carcasses bitt 

left the stick-wounds and adjacent contaminated t is

sues on the carcasses, and wh ich, in some instances, 

appeared as if they had never been effectively clean

ed of the c0agulated blood and other soil; ( d ) frequent 

and unnecessary contamination of edible tissues dur

ing eviscer,ttion, with one official inspector actually 

pulling th n suspended viscera loose from each carcass, 

breaking intestines and contaminating his hands, the 

giblets, and the carcasses with fecal matter; and ( e) 

a general lack of adequate munber of lavatories, and 

of utensil <1nd eqnipment-cleaning facilities. 

3. In an exceptionally large, new plant, one pro

cessing line was operating under continuous official 

inspection, with relatively sanitary eviscerating pro

cedures . Another line operating without official inspec

tion was running at a speed approximately four times 

that of the inspected line, w ith vents b eing pulled out 

and excised, and numerous other procedures and 

conditions resulting in repeated contamination of pro

duct. A very large fan blowing inward at the live

poultry receiving door forced a draft of dust-laden air 

down a hall at the far end of the holding room, into 

the eviscerating room. After a day in the plant, cloth

ing and nose were impregnated with dust. Of comse, 

the eviscerated product was likewise exposed. 
4. On an informational survey with State personnel, 

several plants were visited, and varying undesirable 

conditions observed. One large eviscerating plant,~ 
operating under an official inspection-for-wholesome

ness program, conducted no slaughtering and dressing 

operations, but processed New York-dressed poulb·y 

supposed to originate in plants O,Perating under con

tinuous official sanitation supervision. Some carcasses 

had been opened, found partly frozen, and placed b ack 

in tanks of water for fmth er defrosting, thus contamin

ating the incised tissues and body cavities of the 

carcasses with the dirty water containing fecal matter 

and other wastes. In one plant not operating under 

continuous official sanitation supervision, the owner 

voltmteered the infom1ation that he sometimes sold 

lots of New York-dressed poultry to the plant mention

ed above, where it was then eviscerated under inspec

tion. 
In a large plant producing New York-dressed poul

b·y, it was observed that tl1e carcasses were not be

ing washed at any time. The official sanitation super

visor, and his superior who happened to be in the 

plan t that day, explained that the wash machines had 

been cut off because the private water supply used 

by this plant was not providing enough water .. The 

poulb·y was being placed in cartons bearing labels 

indicating production under official sanitation super

vision . 
5. Scruggs ( 2 ) reported a visit to a •plant in a heavy 

production area ·.vhich was processing "inspected" 

poultry for a major meb·opolitan market. He describ

ed the conditions in this plant as being extremely bad, 

to the point that "both the employees and the food · 

product that tl1ey were handling were b~ing bathed 

constantly in an aerosol of intestinal contents". The 

official inspector in the plant was not doing a satis

factory job of inspection, resulting in this comment 

by Dr. Scruggs : "Such a practice, and this is not an 

isolated circumstance, is nothing short of prostihtt

ing the veterinary profession in order to gain a mar

keting advantage by furnishing . 'inspected' poultry~' . 

CURRENT D EVELOPl\<!ENTS P ROMISE I MPROVEMENTS 

Several things indicate an increased realization of 

the need for definitive action by offi cial agencies in 

the field of poultry sanitation. 

The interest and cooperation of the poulb·y indus

try, of Federal, State, and local agencies, and of pro

fessional associations, has resulted in the develoyment 

by the Public Health Service, U.S. Department of 

Health, Education, and Welfare, of a suggested poulb·y 

ordinance for consideration by State and local jurisdic

tions ( 1) . The general provisions and sanitation re

quirements were published in April 1955. The pro-
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visions dealing with ante-mortem and post-mortem in

spection of poultry are now ready for official clear
ances, and will be incorporated with the sanitation 

requirements for publication as a complete inspection 

and sanitation ordinance. 
Several organizations, including the U.S. Livestock 

Sanitary Association, the Association of State Public 

Health Veterinarians , and the Amalgamated Meat 
Cutters a11Ll Butcher Workmen of North America, have 

gone on record recommending the adoption of the 

Public Health Service poultry-inspection ordinance 

when it becomes available. Much interest has been 

expressed in the various States. The Institute of Ameri
can Poultry Industries has adopted a resolution favor

ing the "development and adoption of sound, manda

tory inspection for wholesomeness programs for all 

poulh·y anJ poultry products, provided such programs 
are paid for from federal and state funds ." The Con

ference of State and Territorial Health Officers has 
adopted a resolution calling for the evisceration, and 
the inspection before and after slaughter, of all poul

try shipped interstate. 
Finally, several bills introduced into the current 

session of Congress (2nd Session, 84th Congress ), call 

for amendment of lthe F ederal Food, Drug, and Cos

metic Act, so as to prohibit the movement in inter
state or foreign con1merce of unsound, unhealthful, di

seased, unwholesome, or adulterated poultry or poul

try products. As introduced, these bills would pro

vide for mandatory official inspection-for-wholesome
ness of all poultry and poulh·y products processed for 

interstate commerce. Other bills which have been in

troduced would provide for mandatory inspection 
by the U.S. Department of Agriculture of poultry 

1 
· · and poultry products processed for interstate com-

merce and, furthermore, of poultry and poultry pro

ducts processed, sold, received, or delivered in cities 

or areas designated through a prescribed procedure by 
the Secretary of Agriculture as being "cities or areas 

when;: poulh-y or poulh-y products are handled or 
consumed in such volume as to affect, burden, or ob

sh·uct the movement of inspected poulh·y products" 

in interstate commerce, granting the Secretary of Ag

riculture exclusive jurisdiction in the fields within 
the scope or the bills. Other proposed legislation would 

provide for the mandatory inspection of poulh·y by the 

Meat Inspection Branch, U.S.D.A. , on a basis com

parable to the present F ederal inspection of red 

meats . 
S UM M ARY 

Although significant progress has been made, there 

is an obvious need for more consistent and widespread 

application of known principles of sanitation to the 
poultry industry. Associated with this need, indeed 

inseparable from it if the consmner is to be assured 

of wholesome and acceptable poultry and poulh-y 
products, i5 the necessity for adequate official in

spection for wholesomeness of poulh-y. Recognition 

of these needs has resulted in a number of current 
developments which are directed toward the estab

lishment of mandatory official poulh·y-inspection pro

grams at the F ederal, State, and local levels. 
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Microb iological analyses were performed on samples taken at 

various stages of processing of 17 vats of cottage 'cheese man~

factured in 12 commercial plants. In 10 vats of fresh cheese whose 

shelf-life ranged from 5 to 10 days, the logarithmic averages of 

the counts of ·coliform, lipolytic and proteolytic bacteria we re 50, 

1,298 and 1,967 pe rce nt greater than the corresponding averages of 

7 vats whose shelf-life rong ~d from 13 to 16 days. Spoilage organisms 

were found in water, coogulotor, starter, ai r, contaminated equip 

ment and improperly paste urized milk and cream. Several water 

supplies contained high populations of lipolytic and proteolytic or

ganisms, but were free of col iform bacteria which o re common ly 

used as an · index of acce ptability for water supplies. 

In recent years numerous workers have reported 

on the types of organisms responsible for spoilage in 

cpttage cheese. Deane and Nelson ( 6) examined 79 

.samples from 25 commercial plants for yeast, mold, 

coliform, proteolytic and lipolytic organisms. Poor 

keeping quality at 21 o C. was associated w ith mold 

counts in excess of 100 per g. and poor keeping 

quality at 6° C. was ,associated with proteolytic and 

lipolytic bacteria cotmts in excess of 100 per g. Elli

ker ( 7 ) and Parker et al. ( 12) reported that three 

species of bacteria, Pseudomonas fmgi, Pseudmnonas 

viscosa and Alcaligenes metalcaligenes are responsible 

for much of the sli.rri'y, gelatinous defect of cottage 

cheese. These workers isolated the above organisms 

from equipment, creaming mixtures, plant dust and 

water supplies. Collins ( 3) reported that prolonged 

incubation permitted cultures of Ps. fragi, Ps. viscosa 

and Ale. metalca.ligenes to cause surface spoilage of 

cottage cheese at initial pH values as low as 4.6 and 

at temperatmes as low as 3.5° C. Harmon and Smith 

( 8) reported on the relationships b etween pH and 

the type of organisms dominating cottage ch ese 

spoilage. Davis and Babel ( 5) found that co ttage 

cheese .cmd wash~d with suspensions containing_ from 

2,000,000 to 120,000,000 bacteria per ml. retained 

from 0.0093 to 0.40 percent of the organisms. The te~

peratme of incubation had a greater effect on the 

rate of slime formation than did the number of bac

teria in the wash water. Lyons and Mallmann ( 10) 

enumerated the colifmms in 150 samples of cottage 

cheese from 8 plants . Line samples from 6 plants con

tained coliforms at all sampling points. Sixty percent 

l lvlich . Ag. Exp. Sta. Journal Article No . 1904 
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' 

of the fresh packaged cheese from all plants contained 

colifmm s. 
The data herein reported were seemed to determine 

the somce and numerical fl·equency of each of the 

various groups of organisms detrin1ental to the keeping 

quality of cottage cheese. The relationship was de

termined between keeping quality and temperatures 

at critical points in the processing and storage of 

cottage cheese. 

ExPERIMENTAL PRocEDURE 

Twelve commercial cottage cheese plants were 

visited . The complete manufactming procedure of 17 

vats of cheese was observed and recorded. Samples 

were taken of all ingredients and of the cheese at 

each of several designated stages of the manufacturing 

process. Swabs of the vats and handling equipment 

were made according to Standard Methods ( 1). The 

samples were promptly refrigerated and retmned to 

-r 
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the laboratory for microbiological and chemical 

analyses. 
The cheese samples were prepared for analyses 

by mixing 11 g. of cheese and 99 ml. of buffered 

sterile water for two minutes in a Waring blendor 

jar. The Waring blendor jars were sterilized by soak

ing for one hour with a 500 p.p.m. chlorine solution 

and rinsing with sterile distilled water. Control plates 

from the rinsings of jars prepared in · this manner 

seldom showed any growth and never more than two 

colonies. All samples of cheese ana raw materials 

were examined for coliform, lipolytic, proteolytic, 

yeast and mold organism populations'. Total counts 

were performed on swabs, rinses from containers and 

on all ingredients except starter. Coliform, yeast, mold 

and total counts were performed according to Stan

dard Methods ( 1) . Lipolytic organisms were deter

mined by the method of Long and Hammer ( 9). Pro
teolyt_ic bacteria were enumerated on a medium con

taining 0.2 percent peptone, 1.5 percent agar, and 2 

percent sterile skim milk added at the time the 

plates were poured. Air borne contamination was 

determined .in the packaging and manufacturing areas 

by exposure ~f p
1
oured plates of tryptone glucose yeast 

agar and acidulated potato dextrose agar, accorqing 

to Standard Methods. 
One ml. or 1 g. portions of all of the samples col

lected were inoc~tl;ted into cottage cheese wl~ich had 

been sterilized by autoclaving. The inoculated cheese 

was held four days at 21 o C. to observe the type of 

deterioration. 
Creamed cottage cheese samples were scored or

ganoleptically, stored at 42° and 50° F . and ob

served for shelf-life. The pH was determined on the 

dry curd, creaming mixture, and on the fresh anc) 

spoiled cheese. 
REsULTS 

Spoilage organ·isms -in cottage cheese at various 

stages of manufac;tu:r-ing. All of the vats of cheese ob

served in this study were made by the "short set" 

with the incubation times and temperatures varying 

from 4 to 6 hours and 86° to 90° F ., respectively. 

Since this temperature is favorable for most contami

nants, it is not smprising to find significant popu

lations in the cut cmd. The range of the various 

counts (shown iii Table 1) is particularly significant 

and indicates that at this stage of manufacture, con

taminants may be completely absent or may have 

attained sufficient numbers to represent a quality 

hazard. Most of the vats of cheese were cooked to 

about 120° F. which resulted in considerable ;·e

duction in coliforms, but was not effective in des

troying lipolytic, proteolytic, yeast or mold organisms. 

The washing operation caused a substantial increase 

in the average counts of lipolytic and proteolytic hac-

teria, which is attributed to the high populations of 

these organisms in some of the water supplies·. The 

range of counts of each of the different types of 

spoilage organisms in the packaged creamed cottage 

cheese illustrates the wide variation in the micro

biological condition of the freshly made product and 

establishes tl1e fact that it is possible to produce 

cheese containing very few contaminating organisms. 

Data in Table 1 also show the range and logarithmic 

average of the counts of various organisms in the 

cheese held at. 50° F. until spoiled and the counts of 

duplicate samples held at 42° F . for the sarrie length 

of time. The advantage of the lower storage tem- -

perature in reducing development of organisms is 

obvious. 

Data in Table 1 indicate the results of microbio

logical analyses of "line samples" from 12 commercial 

plants. The minimum and maximum counts and the 

logarithmic average of the counts of each group o£ 

organisms detem1ined in the line samples are in

dicated. ' 

The data show that the pasteurized milk and cream 

represented a pri.ncipal source of all types of spoilage 

organisms determined. Davis and Babel ( 5) showed 

that the organisms usually resuonsible for slime for

mation in cottage cheese are destroyed by pasteuri-· 

zation . The lack of adequate plant sanitation repre

sented a source of contamination in several plants. 

Standard Methods ( 1) recommends that the total 

swab count of plant equipment should not exceed 12.5 

organisms per sq. in. In several of the plants studied 

swab counts made on sanitized surfaces of vats and 

equipment revealed less than one organism per sq. in. 

However, the logarithmic average count on the vats 

and other equipment w ere 54 . and 38 organisms per " 

sq. in ., respectively. No official recommendations 

exist as to the tolerance of coliform,· lipolytic, pro

teolytic, yeast and mold organisms, but since these 

types are capable of spoiling cottage cheese, it seems , 

desirable to sb·ive for a degree of plant sanitation 

which will preclude the presence of .these organisms 

on plant equipment. · 

In most instances, the coagulator was not a signi

ficant source of undesirablE; organisms, but a few 

samples possessed high lipolytic, proteolytic and/or 

yeast and mold populations: A few sta1:ter s~mples 

and several empty cartons selected at random were 

found which contained yeast, mold and lipolytic or

ganisms. · No coliform bacteria were found ?I'i the , 

starters or rinses from the cartons. , 

Air borne contaminat-ion in cottage cheese plants .. 

Data in Table 2 show the yeast, mold and total counts 

determined on standard agar and potato dexb·ose, agar · 

plates exposed for 15 minutes in the manufacturing 
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TABLE 1 - M r CHOBlAL POP{JLA;.LONS OF " 
-

LL'IE SAMPLES" FHOM 17 VATS OF COTTAGE CHEESE IN 12 COMMERCIAL PLANTS 

Mi cro -o rga ni sm coun ts per g. l!r ml. 
Type of Total Coliform Li po lytic Proteo ly ti c Yeast a nd mold 
sampl e Ra nge Log. ave. Range Log. ave . Ran g-e Log. ave. Range Log. ave. Ranr,e Log. ave . 

< 1 to I <1 to 

I I' 
< 1 to <1 to I <1 to 

Vat swab 13,000 54 240 1 1,900 18 1,100 10 6,500 I 6 

Equipment <1 to < 1 to < 1 to <1 to <1 to 
swab 11,300 38 1,400 2 3,600 11 5,600 24 75 I 3 

< l to <1 to <1 to <1 to 
Coagula tor 

I 
50,000 46 < 1 < 1 3,400 2 10,000 9 38,000 I 2 

~ 
rJl <1 to < l to <1 to <1 to < 1 to ~ 

~ Wash water 14,400 43 4 <1 1,800 5 15,000 17 25 I 2 
u . 
~ <1 to <1 to <1 to < 1 to 
0 Carton rinse 2,400 290 <1 l 620 30 200 10 600 28 < 
~ Pasteurized 500 to <1 to 10 to 2 to < l to 0 u milk 82,000 19,000 1,080 4 5,100 200 8,000 140 100 I 5 

rJl I <1 to <1 to 

II 
< 1 to 

"' Starter " 100 I 9 ~ 0 50 2 500 27 <1 < 1 rJl z 
< < 1 to < 1 to < 1 to <1 to 
0 

Cut curd • " 9,200 29 16,000 140 1,500,000 330 3,000 I 11 "" I 
0 
~ Curd after < 1 to 10 to <1 to <1 to 0 
< draining whey 0 • 9b 2 4,000 130 50,000 140 35,000 I 20 
"' H 

0 

I 
<1 to 40 to < 1 to < 1 to Po 

(fJ \Vashed curd 0 0 100 1 9,000 330 300,000 650 5,000 I 21 

100 to < 1 to 10 to <1 to ll <1 to 
Cream I . 134,ooo 6,600 1,400 14 30,000 180 30,000 :3 ::! (' 800 14 

II 
Packaged <1 to 20 to : to 1 <1 to 

cheese 0 • 210 7 36,000 2·10 l .3UC,001l I -130· 2,000 I 36 

Cheese held a t 50° F. < 1 to 1,000 to II 100 to 20,000 to 
until spoiled 0 0 5,300,000 4,000 2,400,000,000 4,300,000 1,300,000,000 1,60\1,000 1,200,000,000 I 65o,ooo 

Cheese held equal 

I 
I < 1 to 

I 
1,000 to 100 to 1,000 to 

time at 42° F. 0 0 618,000 200 150,000,000 480,000 900,000,000 460,000 4,00D,OOO I 49,000 I 

0 Not determined 

""' l.l) 
C'l 
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TA~LE 2 - Am-BORNE MICRO-ORGANISM POPULATIONS 
APPEARING ON 15-MINUTE EXPOSURE PLATES IN 12 COMMERCIAL 

COTTAGE CHEESE PLANTS 

Plates ex!lOsed in 

Cheese man ufacturing area Cheese packaging area 

Pl a nt source Total Yeast Mold 

A 
c 
E 
G 

R 
T 
v 
y 

AA 
DD 
EE 
FF 

L ogarithmic 
average 

Ar·ithmetic 
average 

13 
265 

7 
17 

82 
99 

290 
181 

44 
99 
46 
83 

62.0 
I 
I 

l02.0 

0 Not d e termined 

0 
2 
2 

. 0 

3 
2 
0 
0 

2 ' 
23 

1 
14 

2.3 

4.1 

0 
11 
1 
1 

4 
5 
6 
0 

2 
9 
0 

13 

2.5 

4.3 

Tota l Yeast ~ fold 

64 

140 
58 

99 
192 
153 
84 

9 
85 
64 

76 

95 

2 

2 
1 

0 
5 
2 
6 

0 
5 
2 

2.2 

2.5 

5 
1 

4 
9 
5 
4 

" 
5 
6 
3 

3.7 

4.3 

and in the packaging areas of commercial cottage 
cheese plants. The variations in total count aTe con
siderably greater than the variations in yeast and 
molds. The results indicate that the air in all plants 
represents a potential source of contamination and 
emphasizes the need to minimize the intervals during 
which products are exposed. 

Contamination from line samples in cottage cheese 
plants. The "line samples" secured from each of the 
12 plants were inoculated into 25 g. portions of cottage 
cheese which had been sterilized by autoclaving in 
petri dishes. The inoculated cheese samples were in
cubated for four days at 21 a C. The type of spoilage 
appearing in the sterile curd is indicated in Table 3. 
Nine "line samples" were sectii·ed from each plant 
and the number of these "line samples" causing spoil
age varied from one to six. Only one sample of pas
teurized milk, three samplE(s of cream and four swabs 
of equipment failed to cause spoilage when 1 ml. 
portions were inoculated into the sterilized curd. Only 
one sample of starter produced spoilage in the sterile 
curd. 

Ten;pemtures at c1'itical points in the manufacture 
of cottage cheese. In each plant the temperatures were 
determined at various critical stages of manufacturing 
the ch eese and are recorded in Table 4. The plants 
are divided into two groups, according to the shelf
life of the cheese manufactured therein. Data show 
that the average temperatures at the critical points 
in processing and packaging cottage ch eese were from 

TABLE 3 - T YPE OF SPOILAGE OCCURRING WHEN STERILE COTTAGE CHEESE WAS INOCULATED WITH LI\'<E SAMPLES FHOJVI 12 COM-
MERCIAL PLANTS AND HELD FOUR DAYS AT 21 ° c. 

Source and na ture Type of s po il age in ·steriliz ed co tta ge chees e inoculated with lin e samples ft·om plants 
of in ocu lating 
material A c E G R T v y AA DO EE FF 

Control No fermenta tion 

Equipment 

Garton rinse N N N p p N M N N N M N 
Equipment 

swab N N M, p p M M, p F N p M N 
Vat swab N M s N i\11 N N :-J N N p N 

Products 

Coagula tor N N .tvl p N ' N N M p M N N 
Cream p N N p p P . p N p p p 
Milk P , y N p S, y N F, y p p F p M, p s 
Starter N N N N N N N N F N N 
Whey N N N M, y M y N N :vr N N 

\ 'l{ater N p p M N p N N p 

L egend : 

F= fruity N = non e or normal S = sour 
!VI = moldy p = putrid y = yeasty 
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TABLE 4 - TEi'VIPEHATUHES AT CHITJ CA L POI N TS I N i\•I ANUFACTURJ ' C: COTTAGE CHEESE I N 12 COl\ IME HC!AL PLANTS 

Tempe t·ature in de g . F. 

Pl ant First Las t Wash er! Packaged Packa g in g C1t eese in storage S torage va ul ts She lf-life in 

source 

A 
c 
E 
G 

. R 
V" " 
y 

EE 

Average 

water 

52 
48 
53 
5.5 
15 
54 
58 
.53 

52 

water 

Cottage 

52 
48 
53 
40 
35 
42 
58 
53 

48 

curd cheese 

cheese wi th shelf-life 

79 52 
.52 
60 62 
49 48 
50 50 
51 48 
62 44 
59 66 

58 53 

room Hu lk Pa ckaged ]~-Packaged days 

ra ng in g from ~ to 10 da ys at 50° F. 

70 42 40 38 38 10 
0 43 42 41 41 7-8 

74 46 44 43 43 9 

64 47 , 45 44 . 44 5 

72 51 37 50 35 10-10 

64 46 40 44 37 9 

42 44 42 42 8 

70 44 43 42 42 8 

69 45 44 43 40 8.4 

Cottage cheese w i th shelf -life ra ;~g- ng from l.l to 16 d ays at 30° F. 

T 
V"" 
AA 
DD 
FF 

Average 

not determined 

85 44 
54 42 
52 52 
56 42 
70 48 

63 46 

51 56 
51 48 
50 0 

49 44 
51 58 

50 52 

2° to 8° F. lower in the vats of cheese with the longer 

shelf-life. 
Relat·i.onship betv;een organoleptic gmde, pH, mi

crobial populations and shelf-life of commercial cot

tage cheese. Data in Table 5 show the initial counts 

of coliform, lipolytic, proteolytic, yeast and mold or

ganisms in packaged samJ?les from 17 vats of cheese. 

At 50° F. ten samples had a shelf-life ranging from 5 

to 10 days and seven samples had a shelf-life .. of 13 

to 16 days. In the fresh cheese the logarithmic averages 

of the counts of coliform, lipolytic and proteolytic or

ganisms were 50, 1,298 .'and 1,967 percent , respectively, 

greater in the group of samples with shelf-life b etween 

5 and 10 days than in the samples with shelf-life be

tween 13 and 16 days. The yeast and mold counts 

were 104 percent . greater in the samples with the 

longest shelf-life. This relationship may be <"ittributed 

to the fact that the samples with the longer keeJ?ing 

quality possessed a lower average pH and yeasts and 

molds are more acid tolerant than the other groups 

of organisms. 
When initially analyzed, seven of the 17 samples 

contained less than one coliform bacterium per g., 

two contained less than one yeast and mold per g. 

and seven contained maxima of 100 organisms per. g . 

in the lipolytic and proteolytic groups. The coliform 

and yeast and mold counts exceeded 100 per g. in 

66 39 46 34 34 13 

64 46 40 44 37 13-13 

" 40 0 33 33 14 
43 42 42 16-16 

68 43 40 41 41 16 

66 42 42 39 37 14.4 

samples from plan t V occurred in both groups. 

one and three samples, respectively. The lipolytic and 

proteolytic counts exceeded 10,000 pe~· g. in one and 

seven samples, respectively. 

The initial score, initial and tenninal pH , shelf-life 

and type of spoilage are shown by the data in Table · 

. 5. The initial score averaged slightly higher in the 

group of samples with the longer shelf-life. The. pH 

0f both the fresh and spoiled samples averaged lower 

in the group with better keeping quality. The bene

fit of good refrigeration is indicated by the fact that 

i:he average shelf-life of all samples was 51 percent 

longer at 42° F. than at 50" F . The keeping quality 

of the group with the shorter· shelf-life was 62 percent 

longer at 42° than at 50° F. ; in the group with the 

longer shelf- life the keeping quality was· extended 

43 percent at the lower temperature. Slime formation 

was the more common type of spoilage in the group 

of samples with the higher pH and short shelf-life; 

moldiness and high acidity were the common defects 

in the group with the lower pH and longer shelf-life. 

DISCUSSION 

Proper pasteurization destroys most of the organ

isms which were enumerated on the differential media 

used in this investigation. High counts occurring in 

milk samples taken at the cheese vat and in cream 

samples taken at the time the cheese- was being 

1 



"'"' · 

TABLE 5 - RELATIONSHIP BETWEEN ORGANOLEPTIC• GRADE, PH, JVUC;~DBML f OPULAT!ON~ ANil SHELF-LJFE OF PACKAGED SAl\-lPLES OF 17 
VATS OF COTTAGE CHEESE FROM 12 COMMERCIAL PLANTS 

-~ -.-

P lant Initial pH Orga n~ sm counts - She l[-li[e in day s 

so urce score Fresh Spoil ed c;liform l.ipo~(_ti c ProteoiYtic \' cas t & mold 50 ° F. 42 ° F. 

---
10 v ats wi th s he lf -life n ln g-' n g frc·m 5 to 10 da ys n t .10° F. 

-

A 39 4.62 4.88 0 100 10 0 10 20 

C1 39 4.81 5.12 33 1,800 15,000 ' 0 7 12 

C2 39 5.15 5.12 39 1,200 2 .300 0 8 9 

E 41 5.32 .5 .1.5 10 110 100 40 9 13 

G 39 4.72 4 .70 210 36,000 25,000 50 5 6 (/} 

R1 39 5.10 5.20 10 400 .300,000 230 10 13 
";; 
0 
H 

R2 40 5.10 4 .69 0 2,000 1,500,000 30 10 20 t"' 
> 

V3 39 5.21 5.25 0 1,000 300 10 ' 9 13 Gl 
t-1 

y 40 4.92 4.80 4 60 50 100 8 15 0 
.EE 39 ' 5.30 5 .01 20 6,000 11,000 20 8 15 :rJ 

Gl 
> z 

Average 39.4 5.03 4.99 9 1,300 3,100 27 8.4 13.6 
H 

~· 
(J) 

'7 

"' (J) 

H z 
7 va ts wi th she lf-life rang in g from U to 16 days at 50° F. () 

0 
>-1 
>-1 
> 

T 40 4.90 4 .67 () 100 100 190 13 20 Gl 
t-1 

V1 40 4.81 4 .86 0 50 10 20 13 17 () 

V2 39 4.99 4 .85 () 20 62,000 100 13 20 :r: 
t-1 

AA 40 4.62 4.42 0 • 0 2,000 14 18 t'1 
(J) 

DD1 41 5.37- 5.15 40 100 1,000 20 16 23 
M 

DD2 40 5.21 4.92 50 1,000 34,000 0 16 23 

FF 41 4.96 4.82 100 70 0 100 16 23 

---
Average 40.1 4.98 4.81 6 93 150 55 14.4 20.6 

- ---
Average 
of all 39.7 5 .01 ' 4.92 7 240 430 36 10.9 16)5 

samples 

--
• Lost 

-
l~· 
en 
'1 
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creamed indicated either unsatisfactory pasteurization 
or post-pasteurization contamination. 

The colifonn bacteria and yeasts and molds are 
retarded at the temperatures at which cottage cheese 
is normally held. However, these temperatures are 
less adverse to members of the genus Psettclomona::> 
which includes many of the lipolytic and proteolytic 
organisms commonly encountered in dairy products. 
According to Bergey's Manual (2), the optimum tem
peratures for growth of most of these organisms vary 
from 10° to 25° C., and growth is retarded at 5° C. 
( 40° F. ). The predominant defects which developed 
in the cheese samples held at 42° F. were mold, high 
acid and also stale or bitter flavors suggestive of 
enzyme activity. At 50° F. spoilage usually was caused 
by the formation of pigment and surface slime or 

gelatinous curd. 
The amount of air-borne contamination varied con

siderably among plants, but there was little corre
lation between air-borne contamination and microbial 
population or keeping quality of the cheese. More in
formation concerning the species identity of air-home 
bacteria is desirable; however, the prevalence of 
yeasts and molds represents a hazard to quality. Many 
food plants have reduced air-borne contamination by 
ventilating with filtered, washed. air and pressurizing 
processing rooms. 

Yeasts and molds which tolerate low pH were the 
more comon contaminants in stmter. When starters 
are ripened to an acidity of about 0.83 percent, the 
pH is sufficiently low to retard the development of 
most lipolytic, proteolytic and coliform bacteria; how
ever, starters cannot be ignored as a source of these 
organisms, especially those of the lipolytic group, 
which includes the molds. Starter acidities above 0.85 
percent should be avoided because of the reduced 
activity of Streptoc;cctts lactis. 

A few samples of coagulator were badly contami
nated with lipolytic, proteolytic, yeast or mold or
ganisms, with proteolytic organisms being the most 
frequent .contaminant. These contaminants may be in
troduced by using non-ste1ile glassware in measuring 
coagulator and returning unused portions of coagu
lator to the original supply. 

The number of organisms found in rinses from 
empty cartons picked up at cheese packaging stations 
indicates a need for improvement in stor~ge and 
handling procedures. Cartons should be stored in a 
clean, dry place free from dust, moisture and air 
cunents with particular attention to protection of 
opened cases. 

The water supplies of many plants present a serious 
hazard to cottage cheese quality. Objectionable or
·ganisms may gain access to a water system in a num-

ber of ways including entrance through exposed open 

ends of water lines. Pseudomonas organisms are capa

ble of moving through water lines and establishing 
! 

themselves in the water system of a plant, because 

they are psychrophilic and are relatively non-fastidious 

with respect to nutrient requirements. High counts of 

undesirable organisms are frequently found in munici
pal and private water supplies which have been ap
proved by public health inspection. There is an inter- . 
esting relationship between the low coliform popu
lation and the significant lipolytic and proteolytic 
counts in the water samples examined in this work 
Regardless of source, the dairy plant water supply 
should be examined frequently for all types of ob
jectionable organisms and subjected to bactericidal 
treatment, if contaminated. Elliker (7) recommended 
the addition of 5 to 10 p.p .m. of chlorine to the water 
supplies of qottage cheese plants. Davis and Babel ( 5) 
reported that 8 of 15 slime producing organisms sur
vived 1-minute exposure to 5 p.p.m. of chlorine. Mar
quardt ( 11) reported that 7.5 p.p.m. of available 
iodine added to water inhibited or retarded the or
ganisms which commonly caused surface slime in 
cottage cheese. Collins ( 4) showed that pH and tem
perature are extremely important in the bactericidal 
treatment of dairy plant water suppli~s. The dairy 
plant water should be chlorinated close to the source 
in order to allow as much contact time as possible. 
Chlorination of the water at or near the vat is un
satisfactory. Davis and Babel ( 5) showed that chlorine 
is inactivated as soon as it comes in contact with the 
cheese. Extreme care must be exercised to avoid over
chlorination because the cation of the chlorine -com
pound may react with the curd to form .a soft gela
tinous smface. When the second wash water is re
frigerated , the cooling equipment should be thorough
ly sanitized. ltis especially important that the washing 
process cool the curd as low as possible in order to 
minimize growth of spoilage and acid forming or
ganisms during the interval prior to the time the 
cheese is placed under refrigeration. The introduction 
of insanitary water or steam hose, sb·aining cloths, 
iron pipe, etc., into the vat during the cooking or 
washing operation should be avoided. A threaded 
sanitary cap should be used to cover the end of the 
water line when not in use. 

The presence of spoilage organisms on vat sur
faces and on various items of equipment was an im
portant source of contamination. Sanitized equipment 
should be protected from splash and subjected to a 
chlorine solution of 100 p.p.m. immediately prior to 
use. Protection against condensate dripping from over
head pipes is necessmy. Wooden equipment is virtu
ally imposible to sanitize and should be discarded. 
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Without exception, swabs of wooden equipment were 
extremely high in count. · 

SUMMAHY 

Seventeen vats of cottage cheese were manufac
tured in 12 commercial plants. Microbiological analy
ses were performed on samples of all raw materials 
and of the cheese at various stages of manufacture. 
When held at 50° F., representative samples from 10 
of the vats possessed shelf-life ranging from 5 to 10 
days and the shelf-life of samples from 7 vats ranged 
from 13 to 16 days . In the fresh cheese the logarithmic 
averages of the counts of coliform, lipolytic and pro
teolytic bacteria were 50, 1,298 and 1,967 percent 
greater in the group of samples with the short shelf
life than in the group with the shelf-life of 13 to 16 
days. 

The initial organoleptic quality scores were only 
slightly higher in the group with the longer shelf
life. The pH of the cheese and temperature at which 
the product is washed and handled are important fac
tors in keeping quality. The shelf-life of samples at 42° 
F. averaged 51 percent longer than corresponding 
samples held at{50° F. 

Improperly pasteurized milk and cream, coagulator, 
starter, water, air and contaminated equipment were 
found to be sources of spoilage organisms. Samples of 
several of the above caused spoilage when inoculated 
into sterile cheese and incubated at 21 o C. for 4 days. 
Several water suppleis were found which' contained 
high populations of lipolytic and proteolytic organ
isms, but were free of coliform bacteria which are 
commonly used as an index of acceptability for water 
supplies. The varied sources of spoilage organisms in-

dicate the need for observance of proper pasteuri
zation procedures, equipment sanitation, precaution 
in handling raw materials and necessity for proper 
bactericidal treatment of wash water. 
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QUESTIONS AND ANSWERS ABOUT 3-A SANITARY STAN DARDS FOR 

DAIRY EQU I PMENT1 

Editorial Note : He re is a discussion of the 3 -A Standards program 

for dairy equipment which is presen ted in quest ion an d an swer 

sty le and in greate r de tail than eve r be fo re attempted. Th is a rt icle, 

prepared la rge ly through the efforts of T . L. Jones of t he Dairy 

Industries Su5Jply Associat io n, Inc. sta ff, shou ld serve t o supply sa ni

tarians everywhe re . with authe nti c and up - to -date infor ma t ion about 

this im~o r ta n t program . 

If you are a sanitarian, do you remember when 
you had to make Solomon-like rulings on the sanitary 
p.erfonnance of dairy equipment - without having 
had the assurance that the manufacturer was fully 
aware of all the sanitary considerations involved in 
design and construct ion and without knowing whether 
the design was in accord with the views of other ex
perienced men in your field ? 

If you are a dairy equipment manufacturer , do you 
· remember when it was necessary to modify your 
equipment designs and unsettle your production sched
ules in order to meet differing sanitary specifications 
- often enforced in adjacent localities? 

If you are a dairy processor, do you rememb er 
when you had to s~t aside or return to the manu
facturer equipment which you had ordered in good 
faith, b ecause once you received it, you found - for 
the first time - it did not meet all sanitary require
ments for your area? 

If you are a teacher of dairy technology, do you 
remember when you omitted teaching what constituted 
sanitation in design of dairy equipment because, gene·· 
rally, there was no uniformity of design? 

You may not remember these things; for in recent 
years, thanks to the standards formulation procedures 
of the 3-A Sanitary Standards for Dairy Equipment 
program, sanitarians and dairy equipment manufac
turers and dairy pro'cessors have met jointly to decide 
on standards of sanitary performance for numerous 
items of equipment. 

If you've b een active in the dairy industrial field 
for two decades or more, however, you probably re
member these things only too w ell- and the memories 
are not pleasant ones, either! The industry veterans, in 
all branches, generally have a h ealthy respect and ad
miration for the 3-A Sanitary Standards program, be
cause they know what it has done, what it continues 
to do, and how much better the fu ture looks because 
of the hundreds of thousands of man-hours devoted 
over the years to the voluntary .3-A program. 

l~or further information see ]. Milk and Food Technology, 
19 : 188-191, 1956. 

Because many of the new personnel entering the 
dairy industries today may not be fully aware of the 
3-A program and its history; and because some manu
facturers newly come to the equipment field may not 
know fully of the significance of the 3-A Symbol, the 
following questions and answers may make interesting 
- and worthwhile - reading fm: munerous men and 
women now engaged in or serving the dairy indus
tries! 

Q. 'i\That is a 3-A Sanitary Standard? 
A. A 3-A Sanitary Standard for Dairy Equipment is a 

voluntary standard, developed by conferees repre
senting sanitarians, equipment fabricators , d airy 
processors, aJ:ld the U. S. Public H~alth Service. It 
covers features of sanitary design for the particular .1 
item of machinery or process referred to in the 
standard. 

Q. Why is it called "3-A"? 
A. The 3-A designation is a contraction of three asso

ciations. In the 1920's, two trade associations and 
one professional association formulated uniform • 
standards for fittings used on milk pipe lines. The 
trade groups are now known as Milk Industry 
Foundation and Dairy Industries Supply Associ
ation ; the professional group is now known as Inter
national Association of ~tlilk and/ Food Sanitarians. 
The standards for fittings evolved in those early 
days became popularly known as "3-A" standards. 
Since 1944, every major dairy processing group 
and the U. S. Public Health Service have par
ticipated in the formulation of the voluntary stand
ards , which are still referred to, hm¥ever, as .3-A 
Sanitary Standards. . 

Q. Who develops a 3-A Sanitary Standard? 
A. Standards are formulated by the 3-A. Sanitary 

Standards Committees - which regularly meet 
twice a year. They are: 

1. The Committee on Sanitary Procedure of In
ternational Association of Milk and Food Sani
tarians. 

2. The Sanitary Standards Subcommittee of 
Dairy Industry Committee, representing the 
fo llowing associations of processors - Ameri
can Butter Institute, American Dry Milk In
stitute, Evaporated Milk Association, Inter
national Association of Ice Cream Manufac
turers, Milk Industry Foundation, ational 
Creameries Association and National Cheese 
Institute - and also representing the assbci
ation of equippers and suppliers, Dairy In-• 
dustries Supply Association. 
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3. Representatives of the i\lli lk and Food Pro
gram, Division of Sanitary Engineering Ser
vices, B. S. S. , U. S. Public H ealth Service. 

Invited to a regular meeting of all the Com
mittees, moreover, are representatives of all 

. manufacturers of record (regardless of asso
ciation affiliation) of equipment of the type 
or types under consideration there. 

Q. How are 3-A Sanitary Standards formulated? 
A. The primary suggestion for a 3-A Sanitary Standard 

may come from anyone - public health officials, 
dairy processors, or equipment manufactNrers. The 
suggestion may be communicated to any of the 
groups participating in the 3-A program which will 
pass it on to the Executive Committee of tl1e 3-A 
Sanitary Standards Committees. If the suggestion 
is considered by the Executive Committee to have 
merit and timeliness, it is passed on in due comse 
to tl1e ·Teclmical Committee of Dairy Industries 
Supply Association. DISA's Technical Committee 
appoints a Task Committee of representatives of 
all known manufactmers of tl1e equipment i1ivolved 
in the suggestion. The Task Committee develops a 
tentative draft . of a standard which is sent, in suit
able stages, ~o the appropriate committees and 
officers of Dairy Industry Committee, Interna
tional Association of Milk and Food Sanitarians, 
and U.S . Public Health Service. It should be noted 
that in these and the subsequent stages of the for- . 
inulation procedme DISA does not act through, or 
as a part of, the Sanitary Standards Subcommittee 
of Dairy Industry Committee but separately as the 
medium through which the views of the equipment 
fabricators are presented. The three groups to 
which the tentative draft of a standard is pre-, 
sented by the DISA Task Committee suggest 
Qhanges - often many changes! Sometimes, they 
even' request a complete re-draft of the tentative 
standard which tl1ey have received . Their sug
gestions and recommendations are returned to the 
DISA Task Committee which adopts tl1em or seeks 
a common ground for fmther consideration b y all 
the groups of the mhtters that are involved. 

Usually many re-writings are necessary before 
a tentative standard is · drafted which merits dis
cussion at a semi-annual meeting of the 3-A Sani
tary Standards Co~nmittees. Frequently, even after 
a tentative sanitary standard h as progressed that 
far, it may be sent back to a Task Committee for 
further work. If the tentative standard is agreed 
to by all participating parties at a semi-annual 
meeting then it is formally approved by : 

1. The Chairman of the Committee on Sanitary 
Procedm e of International Association of iVIilk 
and Food Sanitarians; 

2. The Chief of the J\ll ilk and Food Program, 
Division of Sa.nitmy Engineering Services, B. 
S. S., U. S. Public H ealth Service; 

3. The Chairman of the Sanitary Standards Sub
committee, of Dairy Indushy Committee; and 

4. The Chairman of the Technical Committee of · 
Dairy Industries Supply Association. 

Immediately following this, the 3-A Sanitary 
Standard is published in The Journal of Milk and 
Food Technology, and thousands of re-prints arc 
circulated · to all persons involved. Additionally, 
copies of each 3-A Sanitary Standard are main
tained on file in the national headquarters of the 
major trade groups, and are always available to 
any interested party. 

Q. For what equipment are there currently 3-A Sani
tary Standards? 

A. Seventeen standards h~ve been approved and pub-
lished, as follows: 

Fittings Used on Milk Products Equipment 
Thermometer Fittings and Connections 
Storage Tanks ( Revised ) 
Milk Pumps 
' Veigh Cans and Receiving Tanks 
Homogenizers 
Elecb·ic l'vfotors arid Motor Attachments 
Can-Type Milk Sb·ainers 
Filters Using Disposable Filter Media 
Determining Holding Time of High-Temperah1re Short-

Time Pastemizers 
Plate Type H eat Exchangers 
Internal Return Tubular Heat Exchangers 
Installation and Cleaning of Cleaned-In-Place Pipelines 
Holding and/or Cooling Tanks 
Au tomotive i\1[i]k Transportation Tanks for Bulk D e

livery and /or Fam1 Pick-up Service (Revised) 
Inlet and Outlet Leak Protector Plug Valves .for Batch 

Pastemizers 
.Manually Operated Bulk Milk and Milk Products Dis
pensers, Multi-Service Milk Containers, and Dispensing 

Mechanisms 

Additionally, standards for numerous other items 
are now under consideration , including: 

Milk Evaporators 
Paper Bottle Fillers and Sealers 
Separators & Clarifiers 
Farm Holding and / or Cooling Tanks (Revised ) 
Rubber and Rubber~like Materials 
Ice Cream Freezers . 
Coin-Operated Bulk Milk Vending Machines 
Suggested .Procedure for Installing HTST Pasteurizers 

Q." How can a prospective buyer or inspecting sani
tarian determine whether a piece of equipment 
complies with existing 3-A Sanitary Standards? 

A. There are t\¥0 possible ways: (a) the buyer or 
sanitarian can look for a 3-A Symbol, which may 
be applied or affixed by the manufacturer to equip
ment now covered by existing standards, provided 
the manufacturer has received authorization from 
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the 3-A Sanitary Standards Symbol Administrative 

Council to apply or affix th e symbol; or (b ) if 
the symbol is not readily discovered he can inquire 

of the equipment manufacturer whether the equip -

'. ment does comply with the exis,ting pertinent 3-A 
standard, and he can obtain copies of the relevant 

standard or standards against which carefu lly to 

check the equipment himself. 

Q. What is the 3-A Sanitary Standards Symbol Ad

ministrative Council? 

A. (Before answering, the editors wish to remark -;:hat 

colloquially, and for correspondence pmposes, the 
name of tl1e Council is frequently shortened 'i:o 

"The 3-A Symbol Council." ) The 3-A Symbol Coun

cil is the body of eight persons which autl1orizes 

the use of the 3-A Symbol on complying dairy 
equipment, or acts appropriately in an unlikely 

instance of abuse of the Symbol's pmpose. Fom of 
the Council members are representatives of Inter

national Association of riilk and Food Sanitarians; 

two are representatives of processors, chosen by 
the Sanitary Standards Subcommittee of Dairy In

dustry Committee; and two are representatives of 

equipment manufacturers, chosen by the Technical 
Committee of Dairy Industries Supply Association. 

C. A. Abele, 2617 Hartze!l Street, Evanston, Illi
nois, cmrently is Secretary-Treasmer of this body. 

Q. How - in greater detail - does the 3-A Symbol 

Council proceed? 

A. Under carefully developed by-laws it: 
1. Receives and processes applications from 

equipment manufacturers desiring to use the 

3-A Symbol, 

2. Grants authority for the use of the 3-A Symbol 

on dairy equipment which is acceptably cer
tified by the manufacturer to comply with ap
plicable 3-A Sanitary Standards, 

3. Publishes the names of manufacturers to 

whom, and for which types of equipment, 

such authority has been granted, 

4. Investigates, and takes appropriate action, in 
instances of alleged improper or unauthorized 

use of the 3-A Symbol. 

Q. What does the 3-A Symbol look like? 

A. Like this: · 

Q. What is the procedure to be followed in obtaining 

permission to use the 3-A Symbol? 
L ~ . This is tl1e procedure to follow: 

l. lanufacturers desiring to apply the 3-1} 

Symbol to their equipment will request from 
the Secretary of the Council ( C. A. Abele, 
2617 Hartzell Sh·eet, Evanston, Ill. ) the proper 

application forn1s, on the reverse side of 

which will appear detailed instructions for 

each manufactmer to follow. 
2. Application can then be made, on the supplied 

forms , for authorization to use the 3-A Sym
bol. A separate application is made for each 
type of equipment on w hich it is desired ·<:o 

place the symbol. Each applic:1tion must be 

accompanied by full data and sworn certifi
cation, and also by an initial annual fee for 
the authorization ( $25.00 for each type of 

equipment ). 
3. Within thirty days of receipt of appllcatio;1s 

which are in order, authori';(:ation for use of 

the 3-A Symbol will be issued. This authori
zation will be valid for one year. 

4. Authorizations may be renewed fom times 

without re-filing applications, except in the 
event that the existing 3-A Sanitary Standards 

have been amended ; in that case, a new 

application must be filed. 
5. ames of manufactmers to which authoriza

tions have been issued are published in The 

Journal of Milk and Food Technology. 
Q. Once a 3-A Sanitary Standard has been developed , 

does that mean that no further sanitary refinements 

in it are possible, probable or expected? 
A. No! A 3-A Sanitary Standard does not purport to 

f:Lx a "ceiling" on sanitary effectivene.ss of design 

or performance in equipment. · · 
Moreqver, even though a 3-A Sanitary Standard 

exists, it may, as sanitary science, equipment de
signing and manufacturing efficiencies and dairy 

processing techniques advance, be amended or 

modified at any time, through the same channels 

of procedure along which the original standard has 

taken form. Naturally, in a vital, living field of in

dustry, science and technology, progress is a con

stant goal. Progress causes, or comes from, change. 
The 3-A Sanitary Standards are not limiters of 

progress. 
Q. Has the 3-A program proved its worth? 
A. Definitely! Many endorsements of it have been 

willingly given by responsible industry leaders. 
Q. ·what is the nature of tl1ese "endorsements"? 

A. Here are some representative quotes from letters 

in the files of the 3-A Sanitary Standards Com

mittees. 

, 
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A pmcessor writes: "A processor desires the assur
ar:ce the equipment he is buying will, first of all, be 
acceptable to sanitarians and other authorities govern
ing sanitary requil·ements. The 3-A approval puts 
some stability into what is accepted and what is not. 
The money outlay for equipment these days is tre
mendous and as operators, we have to have some 
assurance that the equipment will not be obsolete from 
the sanitary standpoint after a short period of use. The 
3-A seal gives the operator the assurance that the 
equipment has been designed and built using a 
breadth of experience." 

Another processo1· writes: "Milk dealers, in buying 
equipment, know that if it bears a 3-A Symbol, it will 
be approved by their local sanitarians. They also know 
that they are buying equipment which has been built 
in accordance with standards that have received close 
scrutiny and approval by the finest engineers and 
technologists~ in then· own industry. In many cases, 
the equipment has been improved, performance-wise, 
by tllis means. The medium which 3-A provides for 
the interchange of ideas among sanitarians, processors 
and equipment manufacturers cannot do otherwise 
than to result in b etter equipment." 

Another pToces or writes: "There are many reasons 
why processors should look for assurance that equip
ment they buy should at least meet 3-A Sanitary Stand
ards. The 3-A program has tended to take the bur
den of faulty sanitary design of equipment <off the 
backs' of tl1e processing n1dustry where equipment 
design problems were involved. It has placed re
sponsibility on the fabricators where it belongs ... I 
feel it has created a tendency to reduce tl1e manu
facture of ·poor eqi.1ipment . . . To sum up, the 

,' processor c;n't help getting a better break if h e in; 
sists on 3-A standardized equipment." · 

Another processor writes : "The purchasing depart
ments and engineering representatives of dealers and 
processors should be acquainted with the purposes of 
the 3-A Sanitm:y Standards Committees and the recog
nition of the 3-A Symbol which is emblematic .of com
pliance to standards of sanitary design: The 3-A Com
mittees, acting as a body, have minimized confusion 
relative to accepted standards of sanitary design ." 

A large city's Department of Health officer writes: 
"The 3-A Symbol on .an ·item of dau·y equipment serves 
as an index or guide to its acceptability. This is parti cu
larly true in the case of new types of equipment, or 
newer models of recognized equipment. The 3-A 
standards represent the collective tllinkll1g of people 
from all parts of the country and from every segment 
of the dail·y industry and regulatory groups. While 
standards are not absolute, they serve as a good guide 
for all concerned." 

A state Depmtment of Ag1·icultttm official writes: 

"Published 3-A Sanitary Standards have b een of tre
mendous aid in identifying new or replacement equip
ment as to sanitary design and proper n1stallation. 
They have helped us avoid equipment or type of in
stallation which may h ave been impractical or of poor 
design or of unsatisfactory material. The 3-A program 
eliminates duplication and promotes uniformity as 
representatives of all phases of tl1e daily industry, 
equipment manufacturers and official personnel work 
together. The program prevents confusion and delay, 
and lends valuable aid to all groups in the field." 

A southern city's Health Department Office?' writes: 
"A 3-A Symbol on an item of dau·y equipment in1-
mediately tells tl1e sanitarian that the equipment is 
pl'Obably satisfactory . - that it 'conforms to tl1e re
quirements of the state and the recommendations con
tained in the USPHS Milk Ordinance and Code. All 
sanitarians agree that the published standards are a 
great guide for them to follow in inspecting equip
ment." 

An extension specialist at a major dau·y school 
writes: "To a public h ealtl1 interested person, the 3-A 
Symbol on dau·y equipment assures hin1 of quality . 
merchandise, easy cleanability, and standards of per
fection, as we now know them, of equipment." 

A Deputy, Commissioner of Ag1'iculture of a state 
writes: "Duril1g the years just before and after the 
3-A program started, there existed wide differences 
of opinion among sanitarians and others as to what 
constituted an approved piece of dairy equipment. 
Some sanitarians or h ealth departments objected to the 
use of equipment which others had approved . There 
might be chaos in a producing area that supplied milk 
or cream to different cities or states. The 3-A Com
mittees became the one b ody which was able to agree, 
or to resolve tl1eir differences if at fil·st they disagreed, 
so that standards for material, fabrication and useful
ness were satisfactory to all concerned." 

A deputy health commissioner of a major mid
western city writes: "To me, the 3-A Symbol on a 
piece of dail·y equipment indicates that the equip
ment has been made by a responsible company which 
is interested in marketing equipment that can b e 
readily cleaned and that is made according to sani
tary standards. The symbol means to me that this 
equipment has b een produced in compliance with the 
b est thinking in the manufacturing company, tl1e in
dustry that uses the equipment and public health en
gineers. The s),mbol mem~s to me that I as a sanitarian 
can accept this equipment witl1out reservations and 
without conducting lengthy investigations. I t means to 
me that men better qualified than I have studied the 
equipment and that its construction is in compliance 
with the best judgment of these men which qualifies 
it for use within my jurisdiction. The 3-A Symbol 
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also means to me the protection of the industry from 

the idiosyncrasy of the individual sanitarian. The will 

of the majority of recognized expert sanitarians 

governs, rather than the wishes of a well-m eaning 

but misguided minority." 
A milk consultant to a state Board of H ealth writes: 

"The 3-A program represents the b est collective think

ing and action on the part of the group of individuals, 

both from industry and control agencies. The 3-A 

Symbol is beginning to create a confidence in the 

minds of the public health officials concerned for the 

item of dairy equipment which b ears the symbol. Pub-· 

lie health officials realize that a terrific amount of 

time and study has been devoted to dairy equipment 

bearing this symbol, which individual officials might 

have neither the knowledge nor the time to give 

such study to themselves." 

An official in the Milk and Food Pmgmm, U. S. 

Public Health Semice writes: "Dairy equipment de

signed and constructed in accordance with 3-A Sani

tary Standards conforms with the criteria set forth in 

item lOp of the J\!Iilk Ordinance and Code - 1953 Re-

. commendations of the Public Health Service, which 

has been adopted by more than 2000 local jurisdictions. 

The 3-A Symbol provides a means whereby State and 

local public health officials can immediately recognize 

equipment which has b een manufactured in com

pliance with such standards and which may be ac

cepted with confidence." 
A dairy technologist on the staff of an international 

trade group writes: "The 3-A Symbol assures recog

nition by regulatory officials that a piece of equipment 

meets a standard in the formulation of which they have 

shared, either directly or indirectly, through their 

professional organization . The 3-A Symbol is the basis 

for reciprocity of acceptance by health officials 

through~ut the country, by virtue of which furth er 

costly inspection of equipment fabrication at the 

source is eliminated." .. 
A manufacturet of cla·iry equipment writes: "The 

3-A Symbol to the dairy equipment manufacturer is , 

in part, an insurance policy. It assures the manufac

turer that by manufacturing to the set standards, h:is 

equipment will b e acceptable from the sanitary stand

point by both the user and the sanitarian. The use 

of the 3-A Symbol also acts as an incentive to the dairy 

equipment manufacturer to produce equipment hav

ing even higher standards than those established bv 

the 3-A Standard, assuring continued improvements 

in the ·sanitary aspects of dairy machinery. Undoubted-

ly, the 3-A program has been of real value to the dairy 

:industry. It has tended to standardize machinery along 

sound sanitary lines, which mean lower manufactur

ing costs . The days of custom-built, extremely expen-1· 

sive machinery to suit individual sanitarians' whims 

and fancies a1·e probably now a thing of the past." 

Another manufacturer of dairy equipment writes : 

"The 3-A program has been of definite economic value 

to the dairy :industry but has in no way reached its 

ulihnate potential in this respect. ·The 3-A program 

should be of the most definite economic value to· the 

user or _!)urchaser of equipment and should allow him 

to obtain completely satisfactory equipment quicklv 

and at the lowest possible price. To the manufacturer, 

there is value in standardization in lvwer cost· of 

manufacture and administration throughout his oper

ation . Finally, the 3-A program should make possible 

quicker, more effective and cheaper regulatory con

trol. All three of these factors may eventually result 

in a cheaper product at the consumer level. ~' 

Another dah·y equipment manufacturer writes: "The 

3-A program has meant standardization, and there 

is ~wobably no one other thing that :is of greater im

portance to a manufacturer :in his factory operatio"n. It 

means efficient use of time and engineering talent; it 

provides production efficiency; it reduces inventories. 

Standardized methods result in the production of bet

ter equipment that provides the processor with better 

equipment at lowe1~ service and up-keep costs." 

' 
Q . If a person desires more information about specific 

aspects of the 3-A Sanitary Standards for · Da'iry 

Equipment program, where should he turn? 

A. To the headquarters of any national dairy indus

trial trade association; or, more specifically, to C. 

A. Abele, Secretary-Treasurer of the 3~A Symbol 

Council, 2617 Hartzell Street, Evanston, Ill ., on 

matters relating to the use of the 3-A Symbol; to 

the Secretary of the Technical Committee of Dairy 

Industries Supply Association, 1145 19th Street, N. 

vV., .\Vashington 6, D. C., on matters .pertaining to 

equipment d esign or fabrication ; to the Chairman 

of the Sanitary Standards Subcommittee of Dairy 

Industry Committee, Barr Building, Washington, 

. D . C. on matters of especial pertinence to equip

ment users ; and to the Executive Secretary of In

ternational Association of Milk and Food Sani

tarians, P. 0. Box 437, Shelbyville, Indiana, to 

purchase published copies of existing 3-A Sanitary 

Standards. 

, 
'.t 

,. 
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AFFILIATES OF 
International Association of Milk and Food Sanitarians 

Al>-lElllCAN INDIAN SANITAIUANS 
AssOCIATION 

/'res ., Josepft lvledina .... Bernallilo, N. M. 
lst . Vice-Pres ., Thomas J. Stevens 

......... ...... ...... .. ......... Packer, Arizona 
2nd. Vice-Pres., John Adams 

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

.... ... ....... Sisseton, South Dakota 
Auditor: Verlyn Owen 

...... ...... .. .. . 1\osebud, South Dakota 
AtllZONA ASSOCIATION OF 

:--1 rt.K rtND FooD SANITAntANS 
Pres., Claude C. Cox ...... ...... Cave Creek 
Pres.-Elect, George 1\. Griffin ...... Douglas 
Sec.-Treas., Henry Ware, 2:237 N. 14th 

Place, Phoenix. 
Executi-ve Board 

Glen C. Lester 
John \V. Beakley 

AssociATED ILLINOIS }iliLK SANITARIANS 
Pres., Harry Cohen ......... ........... Chic<1go 
Pres.-Elect, Paul N. Hanger, Springfield 
1st. Vice Pres., Stephen J. Conway 

............... -;, _______ __ __________ ___ ____ __ _ Chicago 
2nd. Vice Pres,, Robert vV. Coe 

----------------------------------- --- Rock Island 
Sec.-Tmas., . P. Edward Riley, Illinois 

Dept. of Public Health, 1800 W. 
Fillmore St., Chicago. 

Sergeant-at-Arms, Johv C. Flake, 
·---------··---··-·· ·· --------- ----- ·--·-· -· Evanston 

Executive Bom·d ~embe1·s 
C. A. Abele .......... .. .... .. ...... Evanston 
Harold B. Richie ................ Chicago 

Auditors 
Mrs. Betty Cunningham .... Chicago 
Howard McGuire .. .. .... Champaign 

CALIFORNIA AssociATION OF DAIRY 
AND MILK SANITARIANS 

Pms., Saul Gavurin, City of L. A. 
1st-Vice- 1'1eg.. E. R. Eickn:Jr, St:1te 

Agriculture 
2nd-Vice-P1·es ., W . W edell, l\iverside 

County · 
Sec.-Treas. , Elmo Moen, County of L. A. 
Auditors: 

Bernard Pfaff, Orange County 
T. Therp, Santa Clara County 

Regi011al Officers: 
,U. Hart, Yolo County 
H . Sartori, State Department of 
Agriculture 
CONNECTICUT As sO CIA TION OF 

DAIRY & FooD SANITARIANs 
Pres., G. Emerson Sartain ........ Hartford 
Vice-P·res., Eaton E. Smith ____ Hartford 
Sec., h. Clifford Goslee, 

.................... .. 256 Palm St., Hartford 
Treas., Curti~ W. Chaffee .......... Hartford 

DAIRY SANITARIANS :AsSOCIATION OF 
THE DEL-MAR-VA PENNINSUALA 

P·res., Stephen Racz __ __ __ ,_Goldsboro, Md. 
Vice P1·es. , Dr. Harry G. Ricker, Jr. 

........ ...... .... .. Rehoboth Beach, Del. 
Sec. R. J. W eaver .. ......... . Oxford, Pa. 
Tmas. , Dr. J . M. Jaqueth Betterton,_ Md. 

FLORIDA AssociATION 'lF MILK 
-i AND FooD SANITARlANs 

Pres., H. H. Rothe ................ Gainesville 
Vice-Pres ., S. 0. Noles ........ jacksonville 
Sec.-Treas., H. H. Wilkowske, Dept. of 

Dairy Science Univ. of Florida, 
Gainesville. 

Past Pres. , C. 0 . Stoy ....... ....... .. Miami 

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

Labomtory Sect-ion Chainnan: Mary F. 
Schmoker, Borden's Dairy, Orlando 

GEORGIA CHAPTER OF THE 
iNTERNATIONAL AsSOCIATION OF MILK 

AND FooD SANITARIANS, INc. 
?·tes. Gm·nett DeHa·rt, ................ Macon 
~ ' ice-P1ieS. Raymond Summerlin ______________ __ 

........ .... ... .. ........................... Swainsboro 
Se:-c.-Tmas. J. J . Sheuring ............ Athens 
13 o ud of Dimctors: 

N. E . Region .. .. Charles Bryant, 
Winder 

N. W. Region .... Elco Morris, Atlanta 
Central Region .... O. B. Davis 

LaGrange 
S. W. Region .. .. R. 0. Duitman, 

Albany 
S. E. Region .... C. C. Russell, 

Waycross 
IDAHO SAKITARIANS AssociATION 

l'res. , C. J. Hammond .. ....... .. ....... Boise 
Jst Vice-P1·es .. Orlando Dalke ........ Boise 
Sec.-T1·ens. , C. E . Cotton, Idaho Dept., 

Public Health, Box 640, Boise 

INDIANA ASSOCIATION OF 
MTLK AND Foou SANITARIANS 

Pms., Edmund H. Stoy, 
........................................ New Albany 

Pres.-Elect, David E . Hartley 
. .. .......................... . Indianapolis 

1st Vice-P-res., \iVilJiam Komenick, 
......... ................................ ....... .... Gary 

2nd Vice-P·res., Harold S. Adams, 
....... , .............................. Indianapolis 

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

T reas. Clarence L. Taylor .... Inclianapolis 
A·u.d-itoTs: 

Robert IN. vVebb ........ Bloomington 
J. \illend ell Ballard .... New Albany 

IowA AssOCIATION OF 
MILK SANITARIANS 

Pres., Burt Raglan --------- --- Cedar Rapids 
Vice-PTes., Lyle Cunningham 

........ ................... .. .... ....... Des Moines 
Sec.-Treas., Ray Belknap, State Health 

Dept., Des Moines, Iowa. 
Executive Board: 

Dr. M. P. Baker ............... ..... Ames 
Grover Seeberger ........ Mason City 

KANsAs AssociATION OF MILK 
SANITARIANS 

Pres., Kenneth Tichnor .. .......... Topeka 
Vice-Pres., D ean Duke ............ Marion 
Sec.-Treas. , Frank L. Kelley, Kansas State 

Board of Health, Topeka 
Auditors: 

Sam Hoover ............... .]unction City 
Da\'id Monk : .. ..................... Wichita 

KENTUCKY AssociATION OF MILK 
AND FooD SANITARIANs 

Pres., Louis Smith .......... .. ........ Louisville 
Vice-Pms., Frank K. Ball ......... ... Newport 
Sec.-Treas .• Frank H. Osborn, 1051 East 

Main St., Louisville. 
, Directors: 

]. M. Durbin .................... Louisville 
Phil Wilson ...... :......... .... Lexington 
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T. R. Freeman .............. .. Lexington 
A. P. Bell ------- -----------------LouisVille 
L. E. Mayhugh .... .. ... ....... Louisville 

MICHIGAN AssOCIATION OF 
SANITARIANS 

PTes., Dr. Clyde Smitl1 ........ East Lansing 
1st Vice-Pres., Orville Nelson ... . Rockford 
2nd Vice-P·res., William Wade .. .. F lint 
~ec. -Treas . , Robert Lyons, Lansing-Ing-

harn C01inty Health Dept., City Hall, 
Room 207, Lansing . 

Co rresponcli.ng Sec., L. G. Harmon 
\.lich . State U. Dairy Dept. East Lansing 
Directors: 

Past Pn<s., Dale Brooks ........ Flint 
Kenneth Kerr Grand Rapids 
Harold Skeoch ...... .. ............ Coral 
Ferris Smith ....... ......... Kalamazoo 
Armin Roth ..... Wyandotte 

MINNESOTA l'vliLK SANITARIANS 
AssoCIATION 

/';·cJ., E . C. UmunJson .. ..... . Albert l&a 
Vice-Pms., ). J. Jezeski ............ St, Paul 
Sec. -Treas., G. H . Steele, Minnesota 

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

DirectoTs: 
Herman Birdsall ................ St. Paul 
.'vlcrlon Hea:.l .. .............. Albert Lea 
Ches ter Ness ............... .. ... Litchfield 
R. A. Novak .................... New Ulm 
0 . M. Osten .................... St. Paul 
Alfred Ratzlf!ff .......... ...... Rochester 

MISSOURI ASSOCIATiON OF MILK AND 

FooD SANITARIANS 
Pres ., Bernie Harhnan ________ Kansas City 
1st Vice- Pres., Vernon Cupps __ Lebanon 
2nd Vice Pms., 0. D. Niswonger, Jr . .... 

-- ---- -- ---- -- -- ----- -- -------·------- Poplar Bluff 
Sec.-Treas., John H. McCutchen, Director 

Bureau of Food and Drugs Division 
of Healtl1, Jefferson City, Mo. 

Auditors: 
Gerald Cook ... . Fredericktown, Mo 
Tom Baker ... ... 38 Topping Lane, 

Kirkwood, Missouri 

NEw YoRK STATE AssociATION oF 
MILK SANITARIANS 

P1·es., James C. White --------------- --- Ithaca 
PTes.-Elect, George H. Hopson __ _ _ 

...... ------------------------------ Poughkeepsie 
Sec.-Treas., C. W. Weber, 18 Dove St., 

Albany 6, New York. 
Members of the Board: 

Fred E. Uetz .................... Brooklyn 
William 0. Skinner ____ White Plains 
Robert W . Metzger ............ Sycra·cuse 
Walter H. Grunge .... New York City 
OREGON AssociATION oF MILK 

SANITARIANS 
P·res., Ross Coleman .. .... .... .. .. .. .. .. Salem 
Vice-P1·es ., Roy Stein ......... .' .... .. Corvallis 
Sec.-Treas., Archie Miner, 568 Olive 

Street, Eugene, Oregon , Eugene 
Farmers Creamery 

DimctoTs 
Spencer George .. ............ Tillamook 
Kenneth Carl .................... .. .... Salem 

PENNSYLVANIA DAIRY SANITARIANS 
AssociATION 

Pres., Clarence :\1oss ...... .... .. Philadelphia 
Vice-Pms., W<J,lter E. Arnold .. Vanderbilt 
Sec., William H. Boyd, P. 0. Box 80, 

Huntingdon, Pa. 
Treas., Clark D. Herbster, .. Selirugrove 
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RHoDE IsLAND AssociATION 
oF DAIRY AND Foon SANITARIANS 

Pres., Vincent P. Boylan ........ Providence 
Vice~Pres., Dr. James W. Cobble 

............................................ Kingston 
Sec.-Treas., Dr. R. M. Parry, 158 Green

wich Avenue, Warwick, R.I. 

RocKY MoUNTAIN AssoCIATION 
oF Mn.K AND FooD SANITARIANS 

Pres., Wayne W. Stell 
.......................... Albuquerque, N. M. 

Pres.-Elect, William E. Polzen 
.................................... Denver, Colo. 

1st. Vice-Pres., Carl B. Rasmussen 
................................ Sheridan, Wyo. 

Sec.-Treas. , John E. Quinn, Wyoming 
State Dept. of Health, Cheyenne, 
Wyo. 

Auditors: 
Carl J. Yeager ........ Greely, Colo. 
Paul Freebarin .. Salt Lake City, Utah. 

SANITATION SECTION TEXAS PUBLIC 
HEALTH As so ciA TION 

Chairman, Carl H. Scholle .... .... Dallas 
Vice-Chai1'1nan, Don Shaddox 

........................................ Fort Worth 
Se9retary, David H. Evans .... Austin 
Section Council: 

L. M. Hollar .............. .............. (3 yr ) 
W. W. Clarkson ........................ ( 2yr) 
Lige Fox ···-·····························- (1yr) 

SoU'IH CAROLINA AssociATION OF 
SANITARIANS, INc. 

Pres., T. P. Anderson ........ Columbia 

AFFILIATES 

Vice Pres., iVIarshall Hildebmnd 
·······-· ···· ····· ······ ················· ······- Sumter 

Sec.-Treas., C. W . Harrell, P. 0. Box 
5302, Five Points Station, Columbia. 

Di-rectors: 
James H . Moore ·----- --- --- Charleston 
J .D. Kirby ------- ------- ------ Greenwood 
vV. Vv. Vincent ·- ·-·--------------- Conway 
Alan Kolb ................. ... Columbia 
Rudolph McCormack .... Ridgeland 
J. P. Still .................... Orangeburg 

SouTH DAKOTA AssocrATIOIJ 
OF SANITARIANS 

PI-es., Howard Froiland ........ Aberdeen 
Pres.-Elect. Charles Halloran ........ Pierre 
Sec .-Treas., Louis E. Remily 

........ State Dept. of Health, Pierre 
Executi.ve Board 
Past Pres., Ira DeHaai ..... ... Spearfish 
Elected member, Ray Kall cmcyn 

. ....... .......... .......... ... .......... . Sioux Falls 

TENNESSEE ASSOCIATION OF 
SAl'HT ARIANS 

T'res ., ·E_ C. Seaton . ... ..... .. _lan esboro 
fres.-Elect, John P. Montgomery 

--- --- ------ ----- ---- --- ------ --- --- ---------- Dresden 
Sec .· Treas., Elmer Glenn Smith, 1321 

Catawba Sb·eet, Kingsport 
Aud-itors: 

T. Carl Martin ...... ........ .. Nashville 
Raymond B. Medley ........ Knoxville 

VrnGINIA AssociATION oF Mn.K 
AND FooD SANITARIANS 

P-res., M. K. Cook --- ----------··----- Roanoke 

Total Sanitation 
In a Spoon 

OWD Ritespoon is unique and revolutionary in its field beca use 
it provides the shape and uti.lity of metal ware in a spoo n that 
retains appearance and serviceabili ty through one use on ly. Both 
sanitarian and patron know when they see it that it meets all require
ments of "Sanitary Single Service". 

"Single-service" Spoons that can be used several times without revealing 
prior use by altered appearance or utility produce a problem in food service 
sanitation and a suspiciO'n in the public mind. 

e MADE OF HARDWOOD ONlY. 

e FASHIONED AND FINISHED BY AUTOMATIC 
MACHINES. 

F-irst V·ice Pms., E. H. Phillippe 

···············------- ----···--···-- ····--·- Danville 
Sec.-Vice Pres., T. L. Anderson 

............................................ Staunton 

Sec.-Tr~ .• J. F. Pace, State Dept. of 
Health, State Office Bldg. , t 

............................. ....... .... Richmond 

Auditors: 
A. L. Lewis ·------------------- Richmond 
J. W. Moschler ---------------- Riclm1ond 

WASHINGTON Mn.K SANITARIANS 
AssociATION 

Pres., C. R. O'Connor __ ____ ____ Bellingham 
Pres.-Elect, James C. Greenway, Seattle 
Sec.-Treas., Frank W. Logan, City Health 

Dept., Public Safety Bldg., Seattle. 
Auditors: 

Howard Copenhaver . .. . . ... .. Pullrnan 
George Andrews .................. Seattle 

~ •. ::;...= ..... . -:--
WISCONSIN AssociATION OF Mn.K 

AND FooD SANITARIANs ' 

P1'es., Robert M. Keown --- ------ -- - Elkhorn 
Vice-Pres. and Pres.-Elect. , Burdette L. 
........ Fisher ............................ :...... ..... Kiel 
Past Pms., Harold E. Calbert .... Madison 

Di1'ectors: 

James T. Judd --··- ---------- -- --- Shawno 
Alvin Noth -------·-···· ······· Reedsburg 

Sec.-T·reas., L. vVayne Brown, 421 Ohem
istry Bldg., U. of Wis . .... Madison 

e PACKED UNDER STRICT SANITARY CONTROL 

e UNIQUE CHARACTER OF PACKAGING AVOIDS 
CONTAMINATION IN THE STORAGE AND 
HANDliNG. 

OWD Ritespoons and OWD Ritefork are avail

able from responsible wholesalers everywhere. 

They are served by the better fountains, drive

ins, curb and send-out food service establish

ments. We will gladly send you samples and data. 
e ONE USE AlONE SO AlTERS ITS APPEARANCE 

AND UTiliTY THAT IT CANNOT BE SERVED 
A SECOND TIME 

e THERE CAN BE NO SUSPICION OF MUlTI-USE 
AFTER SUPERFICIAL WASHING. 

, 
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CLASSI.FIED ADS 

FOR SALE : Single service milk 

sampling tubes. For further infor

mation, please, write: Bacti-Kit Co. 

2945 Hilyard Street , Eugene, 

Oregon . 

FOR SALE: New fiberglass in

sulated sample case with individual 

compartment for each bottle and a 

convenient carrying ·b ail. Bacti

Kit Company, Box 101, Eugene, 

Oregon . 

' POSITIONS AVAILABLE 
SA NIT ARIA I I Positions 

available in generalized program 

including environmental health, 

milk and food inspection, housing 

hygiene, etc. ; comprehensive in

service training program. Sta1ting 

salary $4500 per year. Civil Ser

vice b enefits include 2 w eeks va

cation, 20 day~ of sick leave per 

year and h ealth and welfare pay

ments . Requirements are as fol

lows: ( 1) Bachelors degree with 

I major in sanitary science, food 

tech1~ology, dairy technology, en

gineering, or public health with 

specialty in sanitary science; or 

( 2 ) Bachelors degree with major 

in ch emistry, b acteriology, or bio

logical sciences and one year .of 

experience in a generalized en

vironmental sa·nitation program or 

a Masters degree. D ept. of Public 

Health, Room 503, City Hall Annex. 

Phila . 7, Pa. 

WANTED : Milk I n s p e c t o r . 

$320.00 to $370.00. Permanent 

work, City of Des Moines, Iowa. 

Contact Personnel Office, City 

Hall . 

Our DESIGN 
• g1ves you more 

Cooling Surface! 

give you more cooling surface 
under less milk ... more e.fficient 

cooling, faster cooling and more 
economy in operation. It may 
cost you a little more to own a 

Steinhorst Bulk Cooler because 
they cost more to p rod uce, bu t 

the li ttle extra hrin~s you m any 
retur ns year after year! 

DIRECT EXPANSION 
SELF-CONTAINED COOLER 

A\'a ila hl c in 150 , 200, 300 and 
400 s ;al. s izes 

Aho n. \'a il a hl c fo r Hl' rn ot e Unit 
ins la ll a l io n jn] 50 t o 1000 ,:! :t ll on 
s izes . 

EMIL STEINHORST & SONS, Inc. 
DEPT. 76-N • UTICA 3, NEW YORK 

Stnu 1908! 



Announcing o New 

Chlorinated Cleaner ... 

Oakite 

CHLOR·TERGENT 
with Triple-Adion Power! _ 

IT CLEANS-In concentrations as low 

as 1f.z- oz / gal, it effectively pene

trates and removes hardened soils . 

IT SANITIZ~S-Its 3 .75 % available 

chlorine assures positive chemical 

sterilization at even highly elevated 

temp erature. 

IT DEODORIZES - It destroys odor

causing bacteria on contact-with 

no prolonged residual aroma. 

Call or write today for complete 

details. Calcite Products, I nc., 38C 

Rector St., New York 6, N. Y. 

Tech nical Service Representa ti9es in 

Principal Cities of U. S. and Canada 

Export Division Co ble Address: Ookite 

·--BBL--
Media for 

the Cultivation of 

Brucella 

TRYPTICASE SOY BROTH 

for isolation, especially from blood, and for 
use wherever a tluid medium is desirable. 

TRYPTICASE SOY AGAR 

for use with clyes for identification of species, 
and for plate and slant cul tures. 

CYSTINE TRYPTICASE AGAR 

for maintenance of stock cultures. 
Brucella Identification Card sent on request 

BALTIMORE BIOLOGICAL 
LABORATORY, INC. 

-A Division of Becton, Dickinson & Co. 

BALTIMORE 18, MD. 

milk sanitation hits a new high . . . 

Stainless Steel cans 
in a refrigera~ed dispenser 
Thousands of restaurants have found that milk sales ~ 

and profits go up when milk is served from a refriger-

ated bulk milk dispenser. The milk tastes better since 

it is always kept ice-c?ld. 

To further 'protect milk quality, many dairies are 

now stocking the dispensers with Stainless Steel bulk 

milk cans. Stainless cans are much more durable. But 

most important: Handling of milk in Stainless Steel 

containers is the most sanitary method known to man. 

Careful research * shows th~t Stainless Steel has the 

lowest bacteria retention of any commercially prac

tical ~etal, and it's the most easily cled.ned of all the 

metals. 
Mail the coupon, and we'll send more information 

on bulk milk dispensers. ' 

*Source and data will be mailed upon request. 

UNITED STATES STEEL CORPORATION. PITTSBURGH 

AMERICAN STEEl & WIRE DIVISION, ClEVElAND 

COlUMBIA-GENEVA STEEl DIVISION, SAN FRANCISCO 

NATIONAl TUBE DIVISION, PITTSBURGH 

TENNESSEE COAl & IRON DIVISION, FAIRFIELD, AlA . 

' 

UNITED STATES STEEl SUPPlY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEE L EXPORT COMPANY, NEW YORK 

USS STAINLESS STEEL 
SHEETS • STRIP • PLATES • BARS • BILLETS • PIPE 

TUB1:S • WIRE • SPECIAL SECTIONS 

r--------------------------, 
Agricultural Extensio n 
United States Steel Co rporation, Room 5324 

525 Will ie;., Penn Place, Pittsburgh 30, Po. 

Please send me information a bout Stainless Steel bulk milk 

dispensers. 

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

Title ..... . .... . ..... . .. • . . .. .. .. ... . .. . .. . ...... .... 

Company . . .....•. . . . .•...... . . 

Street ...... . .• . ... . . . . .... 
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... !he shape 
of lanks 

to come! 

In-Place Cleaning Is Tesling Out Good In Farm Tanks . 
Hel p The Dairyman Visualize What Will Ba Required In The Future 

; Only A Round Tank Can Have All These Advantages: 
1. In-place cleaning 

2. The strength to hold calibration with 
the simplicity of vacuum 

3. Pour in milk or use Super Strainer 
4. Stamped lids, dust and bug tight, 

that will fit in wash vat 
682-1 Duncan Avenue, Washing ton, Missouri 

3 eiUJ. SALES CORPORATION 
682-1 Duncan Avenue 

Washington, Missouri 

XI 



Milk 
House 

Utility Pail 

20th DAIRY INDUSTRIES EXPOSITION 

ATLANTIC CITY, N. J. OCT. 29-NOV. 3 

Pails and Strainers 

last longer 

Seamless, solderless, easily cleaned 
Superior pails stand up under hard· 
est wear. Gleaming smooth surfaces 
provide easier, more thorough 
cleaning and sanitation. Available 
with or without sturdy welded steel· 
hoop for added bottom protection. 

· 8, 10, 12 and 14 quart sizes. 

Milk House Utility Pails ar~ designed 
for easy handling of milk from milker 
to farm holding tanks. 

Dairy barn tested and approved Su· 
perior strainers assure thorough, fast 
straining and filtering. Low cost, easy 
cleaning and sterilizing make these pre· 
ferred by dairies from coast to coast. 

JOHN WOOD COMPANY 
Superior Metalware Division 
509 Front Ave ., St. Paul 3, Minn. 

XII 

Visit us at the 
Traymore Hotel 
or Booth M-9, 
Dairy Industries 
Exposition, Octo 
ber 29 - No
vember 3, Con
vention Hall, At
lantic City 

' 
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Zero Sales Corp. oooooo . oooooooooooo·ooooooooooo .. ............ 00 .. 00000000ooo XI 

The Industry's "Best Buy" For Wear 

No. 358RB ALL-WHI TE NY LON " BUL KER" 
Heavy hefty t ufts of stiff Du Pont nylon. 
Specol " hi- f la re" end tu ft design provi des 
oomplete circle of work ing bristles. 

Will Outlast 

Up to Several 

Dozen Fiber 

Brushes 

SPARTA 
All White Nylon 

With Indestructible 
White Plastic Blocks 

Sparta "Exclusive" 
white plast ic block ma 
terial is satin smooth, 
completely impervious to 
water and cleaning chem 
icals. Won't chip, split, or 
crack . . . the perfect 
block, for a perfect brush. 

No. 45 " Hercu les" All ' Whi te Clean - Up 

Sturdiest most rugged brush ever designed for general cleaning . 
It's proof against practically everything including wear . Made of 
the perfect comb ination of Sparta " Exclusive" white plastic- like 
block and genuin e Du Pont white Nylon " Tynex" bristles. Thick 
heavy tufts a re se t at the correct power an'gle and "deep-anchored" 
- never a dange r of loose or straggly strands: Contou r grip handle 
is balanced for maxi mum work power and manipulation . So!Jves many 
dollars annually over ordina ry brushes. 

Featured By Jobbers Ev eTyw here 

SPARTA ·BRUSH CO. INC. 
Sparta, Wisconsin 

"TA MED IODINE®'' DETER G E N T- G E R M IC I D E 

Manufactured by Lazarus Laboratories Inc. 

Division of West Disinfecting Co., 42-16 West St., Long Island City 1, N. Y. 

YOUR REGULAR SU PPLI ER 

AVAILABLE FROM OUR BRANCHES IN PRINCIPAL CIT IES OR T HROUGH 
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One of the 160 
million r easons why 

we lik e our job 

The ~onstant search for better sanitation in dairy and 
other food products is helping build healthier Amer
icans. And here at Diversey, we consider it a privilege 
to be associated with these increasingly higher stand
ards of purity and quality . ' 

It's a fact that today your high pr ofessional stand
ards of sanitation are achieved more efficiently than 
was the case just a relatively few years ago. Diversey's 
constant research and product improvement in co
operation with sanitation authorities is helping to 
make possible better sanitation at lower costs. That's 
why farmers, dairymen, food processors everywhere 
depend on a wide range of Diversey products for hun
dreds of specialized jobs. 

Our experience in " the science of sanitation" is 
always available to sanitarians and food technologists. 
Call on your nearby Diversey D-Man, one of our 
trained corps of sanitation specialists. Or write if we 
can .be of help to you. The DIVERSEY Corporation, 
1820 Roscoe Street, Chicago 13, Ill. 
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BULK MILK TANKS 

3-C O MPAR TMENT CABINET HELPS HElL 
TA N KS DELIVER PURE, CLEAN, COLD MILK 

T he separate sample compartment is closed except 
when taking samples. Outside air and dust are 
sealed out . All three compartments are lined with 
stainless steel. Doors are of airtight, non-warping 
FRIGID-LITE * plastic with snap-on gaskets for 
easy cleaning. Heat from the eledtric motor never 
reaches the milk pump or sample compartments 
because the walls are insulated. 

Sanitary Des ign is Another Reason Why More 

Mil k Goes To Market in HElL Tanks" Than in All 

Others Combined! 

RO UTE- PROVE D HElL FEATURE S 

Dent-proof stainless steel manhole and stainless steel dust 
cover last for the life of the tank. Only one flat, easy-to
clean gasket. 

Insulated plastic sample chest opens from the top-keeps 
cold air from running out-no sweating. 

Exclusive triple-dished, die-formed heads for tank strength
lightweight . . . added payload. 

Nationwide stainless steel service facilities. 

Backed by Heil-builders of the first stainless steel transport. 

55 years of transport tank leadership. MTF-61 

Dept. 3136, 303 1 W. Montana Street , Milwaukee 1, Wis. 

Factories : Milwaukee, Wis. o Hillsid e, N.J. • Lancaster, Pa. 
*Registered 

Other HElL products fo r th e Da iry Industry -FRIGID-LITE* Plastic 
Farm Bul k Pickup Tanks. Stainless Stee l a nd FRIGID-LITE * Plastic 
Milk Trailerized Transport Tanks. Re ctangular and Cylindri cal Milk 
Stora ge and Cooling Tanks, 
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DUALITY FIRST! 
In our business, sanitation is a most vital aspect of 
quality. While we as manufacturers undertake the 
necessary research and inspection to keep DARt
RICH at the top in quality .. . it is your important 
function to maintain such standards in the fleld. 

And these efforts over the years have greatly in
creased the quality of dairy products, including the 
nationally-famous DARt-RICH Chocolate Flavored 
Milk and Drink. For your help, we thank you-and 
endorse your constant vigilance to protect the health 
of our nation . 
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e Seal-Hood and Seal-Kap closures 
positively protect milk before, during, 
and after delivery. Both cap and seal 
are combined in one sturdy unit that 
resists all contaminants. 

With Seal-Hood and Seal-Kap, the 
pouring lip 6f the bottle is completely 
protected from the moment the bottle 
leaves the filling bowl And this full 
sanitary protection continues in de
livery. In the home, these practical, 
attractive closures open easily and snap 
tightly back on the bottle. That means 
freshness right down to the last drop, 
plus easy handling convenience. 

Dairymen, too, find that Seal-Hood 
and Seal-Kap closures bring savings 
impossible to gain with ordinary caps 
... single-operation savings in time, 
milk loss and maintenance. 

AMERICAN SEAL-KAP CORP. 
11- 05 44th DRIVE 

LONG ISLAND CITY 1, N.Y. 

IN BACTERICIDES 

·' KLENZADE X-4 
SODIUM HYPOCHLORITE SOLUTiON 

New and improved- nearly 40% more· bactel'icidal : 

power a t no increase in price. 

Sodiu m Hypochlorite content increased froni 4.62% 

t o 6.4 % . 

Saves money- goes one-third again as far. 

Lower p H, kinder to hands- use dilutions al'e non• 
injuriou s to equipment. } 

Leaves no film, sediment, or deposits- rinses clear' 

and free- easily diluted- always ready fol' use. 

One of America's most popular and widely used safe 
bactericides for dairy farms and plants. 

KLENZADE PRODUCTS, INC. 
Bran c h Offices and Ware h ouses Throughout America 

BELOIT WISCONSIN 
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SPACE CONTROLLED 

HEAT EXCHANGE 

puts the heat or cold -vvhere you vvanl it .. -. 

1 The CP Series 60 Pressure Wall Tank gives you 

• In lower area of tank for small 

runs or throughout the tank 

.. for bi.g ) runs 
. . ' 

multi-tank flexibility with single tank operating IS also adaptable for heating with steam. Capaci-
economy. You can "adjust" operations instantly to · . ties, 200 tq 1000 gallons . ., ; 

.. . I 
changing demands in capacity or ra~e of process- In the Series 60 ·y~)U get'".1the skill and crafts-
ing. Large or small batches can be processed -_effi- manship in working and fab'ticating stainless steel 

ciently with minimum heating or cooling medi·um: that has been identified ·with CP for generations. 
/ 

The heavy duty, sectionalized stainless -si~~l It's an extra quality _Je'iiture yo u get when yo u 

pressure jacket permits cir.culatio:n .of ·water for choose CP. Ask your CP Representative for full 
heating or cooling a~ you need it, through one or facts on ~he :·ep S~i:-i~~ r60 Pressure Wall Tank-

more zones or throughout the tank. The Series 60 or write for Bulletin B-1129. 

J THE 
! 

• MFG. COMPANY 
Ge 1 dE Off' THE MARK OF 

nera an xport ICeS: DISTINCTION IN 
1243 W. Washington Blvd., Chicago 7, Ill. DAIRY PROCESSING 

Bran ches in 23 Principal Cities EQUIPMENT 



Select ANTIMICROBIAL AGENTs 

with BACTO-SENSITIVITY DISKS 

1 y_ears' satisfactory clini~~l response 
to therapeutic agents selected with 
Bacto-Sensitivity Disks has demonstrated 
their accuracy} dependability and rapidity. 

SPECIFY BACTO-SENSITIVITY DISKS 

ANTIBIOTICS 

SULFONAMIDES 

to assure 

Maximum freedom of selection 
of therapeutic agents 

• Broadest selection of 
concentrations 

• Accurate readings without 
cross reaction 

• Packaging for convenience 
of laboratory workers 

• Greatest economy 

Bacto-Sensitivity Disks are sterile and 
prepared in three concentrations of 
each therapeutic agent making it pos-i 
sible to determine relative sensitivity 
of the organism under investigation
vet)! sensitive, sensitive, slightly .reusitive 
or resistant . 

Bacto-Semitivity Disks are especially 
valuable in selecting the therapeutic 
agents effective against persistent infec
tions refractory to primary therapy. 

AVAILABLE ON REQUEST 
• BOOKLET 146 discusses tbe new, 

improved aud expanded series 
of Bttcto-Semitivity Disks 

• NEW REPORT FORM to ret'01·d 
OTHER AGENTS microbial semitivity 

DIFCO LABORATORIES 
DETROIT MICHIGAN 
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