


B
U

F
F

A
L

O
 

D
A

IR
Y

 
R

E
P

O
R

TS
 

w
ith PYREX 
glass pipe 

D
o

d
d

s A
ld

ern
ey

 D
airy

, B
uffalo, N

.Y
., 

claim
s clean

in
g

 costs h
av

e b
een

 cu
t in

 
h

alf 
w

ith
 

PY
R

E
X

 
b

ran
d

 
"D

o
u

b
le

T
o

u
g

h
" G

lass P
ip

e. H
o

w
? T

h
at's easy. 

PY
R

E
X

 p
ip

e can
 b

e clean
ed

 in
 place. 

Y
o

u
 n

o
 lo

n
g

er h
av

e to
 tak

e each
 sec

tio
n

 d
o

w
n

 an
d

 scru
b

 it b
y

 h
an

d
. In


stead, y

o
u

 sim
p

ly
 circu

late a clean
in

g
 

so
lu

tio
n

 
th

ro
u

g
h

 
th

e 
en

tire 
in

stalla
tio

n
-flu

sh
 

it 
w

ith
 

h
o

t 
w

ater, 
o

r 
ch

lo
rin

e--an
d

 
y

o
u

're 
read

y
 

fo
r 

th
e 

n
ex

t b
atch

 o
f m

ilk
. 

A
n

d
 th

e m
o

re PY
R

E
X

 p
ip

e y
o

u
 use, 

th
e 

m
o

re eco
n

o
m

ical it becom
es. A

s 
M

r. L
. J. B

eck, S
u

p
erin

ten
d

en
t o

f th
e 

D
o

d
d

s A
ld

ern
ey

 D
airy

 says: "It costs 
n

o
 m

o
re to clean an

 en
tire glass p

ip
e 

in
stallatio

n
, reg

ard
less o

f len
g

th
, th

an
 

it costs to
 clean

 o
n

ly
 2 o

r 3 sections o
f 

o
rd

in
ary

 p
ip

in
g

." 
PY

R
E

X
 

p
ip

e sh
o

w
s ex

cep
tio

n
al re-

.
2
>
~
 

~
a
N
~
 

h
" 

"!!· 
" 

"D
o

u
b

le-T
o

U
9

 
f 

p'{R
E

,.. 
o

r 
SS 

P
\P

E
 th

ro
u

g
h

 
G

lA
 

tt• es 
h Sale~ 0 

IC
 

•1 ~ 7.\ &
ra

n
c 

I 
coa~t-lo-Coa~l 

sistance to
 co

rro
sio

n
. It also w

ith
stan

d
s 

su
d

d
en

 tem
p

eratu
re changes. Y

o
u

 can
 

ru
n

 3
8

° m
ilk

 im
m

ed
iately

 after steri
lizin

g
 

w
ith

 
1

9
0

° 
w

ater 
in

 
p

erfect 
safety. In

 fact, th
e o

n
ly

 effect it h
as is 

to
 p

ro
v

id
e
 im

p
ro

v
e
d

 ste
riliz

a
tio

n
. 

U
sers 

rep
o

rt 
b

acterial co
u

n
ts 

consis
ten

tly
 ru

n
 lo

w
er w

ith
 PY

R
E

X
 p

ip
e. 

T
h

ere
's 

an
o

th
er 

im
p

o
rtan

t 
ad

v
an


tag

e, to
o

 .
.
.
 V

IS
IB

IL
IT

Y
. Y

o
u

 can
 

actu
ally

 see th
e m

ilk
 flo

w
in

g
 th

ro
u

g
h

 
th

e tran
sp

aren
t glass lines. 

It's easy to
 ch

eck
 fo

r clean
lin

ess as 
w

ell 
as 

tro
u

b
les 

in
 

th
e 

flow
. 

Y
o

u
r 

v
isito

rs w
ill b

e im
p

ressed
 w

ith
 th

e w
ay

 
glass p

ip
e dresses u

p
 y

o
u

r p
lan

t. O
n

e 
u

ser says th
e h

an
d

so
m

e ap
p

earan
ce o

f 
PY

R
E

X
 p

ip
e h

elp
ed

 h
im

 sell a b
ig

 m
ilk

 
co

n
tract. F

o
r im

p
o

rtan
t sav

in
g

s, b
etter 

san
itatio

n
, ex

tra u
tility

 an
d

 im
p

ro
v

ed
 

ap
p

earan
ce, specify PY

R
E

X
 p

ip
e. 

C
ream

ery
 P

ack
ag

e M
fg

. C
o

m
p

an
y

 is 
th

e 
n

atio
n

al 
d

istrib
u

to
r 

for 
PY

R
E

X
 

b
ran

d
 

"D
o

u
b

le-T
o

u
g

h
" 

G
lass 

P
ip

e. 
C

o
n

tact y
o

u
r n

earest C
P

 rep
resen

tativ
e 

fo
r co

m
p

lete in
fo

rm
atio

n
. 

C
ry

stal-d
ea

r 
tran

sp
aren

cy
 

p
erm

its 

y
o

u
 to

 k
eep

 a
n

 ey
e o

n th
e m

ilk flo
w

 

G
listenin

g
 g

lass p
ip

e d
resses u

p
 

th
e 

ap
p

earan
c

e 
o

f 
y

o
u

r 
p

lan
t 

C
O

R
N

IN
G

 G
L

A
S

S
 

W
O

R
K

S
, C

O
R

N
IN

G
, N

.Y
. 

~
~
~
u
,
c
,
?
~
d
 

1
8

5
1

 
• 

1
0

0
 

Y
E

A
R

S
 

O
F

 
M

A
K

IN
G

 
G

L
A

S
S

 
B

E
T

T
E

R
 

A
N

D
 

M
O

R
E

 
U

S
E

F
U

L
 

• 
1

9
5

1
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A
 0

\'E
R

T
IS

E
 M

 E
l'\T

S
 

1(,~/f!e~ sn:~r~~}nG 
M

e
a

s
u

re
s

 u
p

 in
 e

v
e

ry
 w

a
y

 
as th

e
 q

u
a

te
rn

a
ry

 o
f ch

o
ice 

In 
the D

airy 
Industry

, 
m

ore 
th

an
 

any 
other in

dustry, the im
portance of using only the best 

in 
sanitizing 

m
ethods 

cannot 
be 

over-em


phasized. 
In

 R
o

ccal, the original q
u

atern
ary am

m
onium

 
germ

icide, 
the 

dairy 
industry 

is 
offered 

a 
product 

th
at 

is 
laboratory 

controlled 
an

d
 

tested. 
T

h
e uniform

 quality of R
occal m

eans 
uniform

ly 
good 

results 
in 

do
in

g 
a 

proper 
saw

tizing job. 
R

occal is 
a 

pow
erful 

gennicide. 
In

 
recom


m

ended 
dilutions, 

it 
is 

non-poisonous, 
non

irritating to 
the 

skin
, virtually odorless 

an
d

 
tasteless. 
In

 the 
dairy, R

occal 
can 

be 
used 

for 
every 

sanitizing job. 
F

o
r tan

k
 trucks, w

eigh tan
k

s, 
pasteurizers, 

separators, 
bottle 

filling 
and 

capping 
m

achines, 
to 

keep 
w

alls 
an

d
 

floors 
sanitary. 
T

ry
 R

occal for just one w
eek an

d
 w

atch your 
bacteria counts go dow

n ... dow
n ..

. dow
n! 

W
rite us for new

 booklet describing R
occal's 

uses in the dairy p
lan

t an
d

 on the producing 
farm

 . 

.-----U
S

E
S

 IN DAIRY JND
U

S
T

R
Y

----. 

'•· 

To Sanitize: 
• 

M
IL

K
IN

G
 M

A
C

H
IN

E
S

 
• 

M
IL

K
 C

A
N

S
 

• T
E

A
T

 C
U

P
S

 
• W

E
IG

H
 

T
A

N
K

S
 

• C
O

O
L

IN
G

 T
A

N
K

S
 

• 
P

A
S

T
E

U
R

IZ
E

R
S

 
• T

A
N

K
 T

R
U

C
K

S
 

• 
S

E
P

A
R

A
T

O
R

S
 

• 
B

O
T

T
LE

 
F

IL
L

IN
G

 
M

A
C

H
IN

E
S

 
a

n
d

 
A

S
 

H
A

N
D

 
a

n
d

 
T

E
A

T
 

W
A

S
H

 

Insist on 
·G

elw
ine

. 

8
U

B
S

IO
IA

R
Y

 O
F

 S
T

E
R

L
IN

G
 

D
R

U
G

 
IN

C
. 

In 
re

co
m

m
e

n
d

e
d

 
d

ilu
tio

n
s 

R
o

cco
/ is: 

00 P
O

T
E

N
T

 

£!1' N
O

N
-P

O
IS

O
N

O
U

S
 

£!1' 
TA

S
TE

LE
S

S
 

£!l' O
D

O
R

L
E

S
S

 
. [£( 

S
T

A
IN

L
E

S
S

 

C£1 
N

O
N

-IR
R

IT
A

T
IN

G
 

£!l' 
N

O
N

-C
O

R
R

O
S

IV
E

 

W
 S

TA
B

LE
 

SADITIZIDG
 

AG·EDT 

D
1s!n

lm
to

r 
o

f 
th

t' 
(n

o
d

u
cu 

jo
rn

u
rly 

sold 
b

y 
S

p
n

;u/ 
M

u
rkrtJ· i ndu

JJ rial 
D

ivisio
n 

o
f 

W
in


th

ro
p

·SJrarn
.• 

' '"··· 
tiT,d

 
V

atzillin 
D

ivision 
of 

G
cna

a
/ 

D
rug 

C
o

m
pany. 

1450 
B

roadw
ay, 

N
ew

 
Y

ork 
18, 

N
. 

Y
. 

D
istributed in 

the 
D

airy 
Field 

by 
C

herry-B
urrell 

C
orp. 

and 
other 

leading 
dairy 

supply 
houses. 

FORTIFY ALL YOUR M
ILK W

ITH DELTAXIN® THE PUREST KNO
W

N FORM
 OF VITAM

IN D
 2 

III 



A
D

V
E

R
T

IS
E

M
E

N
T

S
 

W
H

Y
 S

E
T

T
L

E
 

F
O

R
 

L
E

S
S

 
T

H
A

N
 

IN
D

U
S

T
R

Y
'S

 
M

O
S

T
 A

D
V

A
N

C
E

D
 H

O
M

O
G

E
N

IZ
E

R
 

S
U

P
E

R
H

O
M

O
. 

A
v

ailab
le 

in 
cap

acities from
 5

0
 to 2

5
0

0
 g

.p
.h

. 
D

esign 
p

erm
its easy

 cap
acity

 
in

crease a
t lo

w
 cost. 

y
o

u
r 

p
re

se
n

t 
p

ro
d

u
c
tio

n
 

is 
to a

n
 o

ld-fash
io

n
ed

 o
r in

h
o

m
o

g
en

izer, th
e reco

rd
s 

w
ell sh

o
w

 a 
w

aste of valu
m

an
-h

o
u

rs in
 all d

ep
artm

en
ts. 

E
v

ery
 m

ach
in

e, ev
ery

 p
ro

cess in
 

th
e p

lan
t w

ill feel 
th

e 
effects 

of 
fo

rc
e
d

 
slo

w
d

o
w

n
s, 

e
v

e
n

 
w

o
rk

 
sto

p
p

ag
es. 

It 
m

ay
 

also
 

req
u

ire 
o

v
e
rtim

e
 

to
 

p
ro

c
e
ss 

th
e
 

d
a
ily

 
q

u
o

tas -
a
n

d
 

m
o

re 
o

v
ertim

e for 
clean

u
p

. 

If 
this is th

e case in
 y

o
u

r p
lan

t, 
y

o
u

 sh
o

u
ld

 start p
lan

n
in

g
 

to
d

ay
 

to 
rep

lace 
y

o
u

r 
p

resen
t 

hom
og

en
izer 

w
ith

 
a 

S
u

p
erh

o
m

o
 

an
d

 
elim

in
ate 

th
ese 

th
reats 

to 
profit. 

H
E

R
E

'S
 S

U
P

E
R

H
O

M
O

 S
U

P
E

R
IO

R
IT

Y
 

S
u

p
e

rio
r H

o
m

o
g

e
n

iza
tio

n
 

-
sim

p
le, efficient 

h
o

m
o

g
en

izin
g

 v
alv

e, 
sin

g
le 

o
r 

tw
o

-stag
e o

p
eratio

n
. R

ep
lace· 

ab
le 

stain
less 

steel v
alv

e 
cap

s ab
so

rb
 

98
%

 
of th

e w
e
a
r a

n
d

 p
ro

v
id

e im
p

ro
v

ed
 

p
erfo

rm
an

ce 
a
t 

lo
w

er p
ressu

res. 

S
a

n
ita

ry
, S

tu
rd

y
 C

y
lin

d
e

r B
lo

ck 
-

so
lid

 
sta

in
le

ss 
ste

e
l 

fo
r 

g
re

a
te

r 
stren

g
th

 
a
n

d
 

san
itatio

n
. 

A
ll 

p
arts 

a
re

 
easily

 
rem

o
v

ed
 from

 
front of 

b
lo

ck
 for 

clean
in

g
 in

 
l/3 

n
o

rm
al tim

e. 

"E
x

tra
 L

ife
" P

lu
n

g
e

r V
e

e
 S

e
a

ls
 

-
reco

rd
s 

p
ro

v
e 

th
at 

th
ese 

n
eo

p
ren

e 
sealJ> 

can
· g

iv
e 

a
s 

m
u

ch
 

a
s 

1000 
h

rs. 

serv
ice 

at 
p

e
a
k

 
cap

acity
. 

In
 

ad
d

itio
n

, 
th

ey
 m

ean
 g

reater san
itatio

n
, efficiency 

a
n

d
 eco

n
o

m
y. 

R
u

g
g

e
d

, C
o

m
p

a
c

t F
ra

m
e

 
a

n
d

 D
riv

e
 

-m
e
c
h

a
n

ism
 is d

esig
n

ed
 to g

iv
e m

an
y

 
y

e
a
rs 

of 
tro

u
b

le-free o
p

eratio
n

. 
T

im
ken 

ro
ller b

earin
g

s red
u

ce friction an
d

 w
ear. 

L
u

b
ricatio

n
 is p

o
sitiv

e a
n

d
 au

to
m

atic. 

S
ee y

o
u

r C
herry-B

urrell rep
resen

tativ
e to


d

a
y

 
ab

o
u

t 
a 

S
u

p
erh

o
m

o
 

w
ith 

th
e 

rig
h

t 
cap

acity
 for y

o
u

r p
lan

t. A
sk him

 for b
u

lle
tin 

G
-4

6
3

 
th

at g
iv

es 
y

o
u

 
full 

d
etails, 

or 
w

rite us direct. 

C
tiE

R
R

Y
-B

1
J

R
R

E
L

L
 C

o
R

P
O

R
A

T
IO

N
 

G
en

era
l 

S
o

les 
a

n
d

 Ex
e

cutive 
O

ffice
: 

4
2

7
 W

. ·R
andolph S

treet, C
hicago 6, Ill. 

M
ilk 

a
n

d
 

F
ood 

P
lant 

E
quipm

en
t 

a
n

d
 

S
u

pplies 
F

A
C

T
O

R
IE

S
, 

W
A

R
E

H
O

U
S

E
S

, 
B

R
A

N
C

H
E

S
, 

O
F

F
IC

E
S

 
O

R
 

D
IS

T
R

IB
U

T
O

R
S

 
A

T
 

Y
O

U
R

 
S

E
R

V
IC

E
 

IN
 

5
6

 
C

IT
IE

S
 

~
m
a
~
~
 

IV
 

· 

.t· 
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•' 

O
F

F
IC

E
R

S 

P
resident, 

H
. 

L. 
T

H
O

M
A

S
S

O
N

 
S

helbyville, 
In

d
. 

P
resident-E

lect, 
H

. J. 
B

A
R

N
U

M
 

D
en

v
er, 

C
ol. 

F
irst 

V
ice-P

-resident, 
]. 

D
. 

F
A

U
L

K
N

E
R

 
W

ashington, 
D

. 
C

. 

Second 
V

ice
-P

1·esident, 
I. E

. 
P

A
R

K
IN

 
S

tate 
C

ollege, 
P

a. 

Secreta~·y-T?·easzwer, 
G

. 
A

. 
v

V
E

S
T

 
R

ochestet·, 
N

. 
Y

. 

A
udito-rs: 

D
R

. 
Vv. 

H
. 

H
A

S
K

E
L

L
 

B
eloit, 

W
is . 

]. 
1vi 

D
o

u
G

H
T

Y
 

S
an

ta 
F

e, 
N

. 
l\1ex

. 

P
u

b
licatio

n
 B

o
a•·d 

H
. L

. 
T

H
O

M
A

S
S

O
N

 
]
. 

H
. 

S
H

R
A

D
E

R
 

G
E

O
R

G
E

 A
. 

W
E

S
T

 

E
d

ito
rs 

H
. L. 

T
H

O
M

A
S

S
O

N
, M

a11aging E
d·itor 

B
ox 286, S

helbyville, In
d

. 

D
R

. 
]
. 

H
. 

S
H

R
A

D
E

R
, E

ditor 
23 

E
ast E

lm
 A

ve., 
W

ollaston 70, 
M

ass. 

A
sso

cia
te E

d
ito

r s 
C

. 
A

. 
A

B
E

L
E

 
M

. 
D

. 
H

o
w

L
E

T
T

 
C

hicago, 
Ill. 

L
os A

ngeles, 
C

al. 

F
. w

. 
B

A
R

B
E

R
 

O
akdale, 

N
. 

Y
. 

F. c. 
B

A
S

E
L

T
 

N
ew

 
Y

ork, 
N

. 
Y

. 

A
. 

E
. 

B
E

R
R

Y
 

T
o

ro
n

to, 
C

anada 

P
. 

B
. 

B
R

O
O

K
S

 
A

ltam
ont, N

. Y
. 

F
. w

. F
A

B
IA

N
 

E
ast L

ansing, M
ich. 

C
. 

R
. 

F
E

L
L

E
R

S
 

A
m

herst, 
M

ass, 

A
. 

W
. 

F
u

c
H

s
 

W
ash

in
g

ton
, 

D
. 

C
. 

]
. G

. H
A

R
D

E
N

B
E

R
G

H
 

C
hicago, 

I H
. 

· 

R
. w

. 
H

A
R

T
 

K
an

sas C
ity, M

o. 

C
. K

. 
]O

H
N

S
 

O
ttaw

a, 
O

n
tario

 

]
. 

A
. 

K
E

E
N

A
N

 
N

ew
 Y

ork, N
. Y

. 

]. c. 
O

L
S

O
N

, 
]R

. 
S

t. 
P

au
l, 

M
inn. 

E
. 

H
. p A

R
F

IT
T

 
C

hicago, 
Ill. 

G
. w

. 
P

U
T

N
A

M
 

C
hicago, 

Ill. 

J. L
. 

R
o

w
L

A
N

D
 

I efferson C
ity, M

o. 

vv. 
D

. 
T

IE
D

E
M

A
N

 
A

n
n

 A
rbor, M

ich. 

K
. 

G
. 

W
E

C
K

E
L

 
M

ad
ison, 

W
is. 

G
. 

H
. 

W
IL

S
T

E
R

 
C

orvall is, 
O

re. 

T
he 

Jo
u

rn
al 

of 
M

ilk 
and 

F
o

o
d

 
T

echnology 
(including 

M
ilk 

an
d 

F
o

od S
anitat io

n
) 

is issued 
bim

onthly 
beginn

ing 
w

ith 
th

e 
Jan

u
ary

 
num

ber. 
E

ach 
volum

e 
com

prises six num
bers. 

P
ublished 

at 374 B
roadw

ay, A
lbany 7, N

. Y
., by the IN

T
E

R
· 

N
A
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ecu
tiv
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A
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B
ox 
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S
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d
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N
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n
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m
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E
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S

ecreta
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A
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smoother, finer.-tasting Ice Cream . ~ . 

.,, 
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PURITO

SE 

Ice 
cream

 
m

an
u

factu
rers 

h
av

e 
fo

u
n

d
 th

a
t P

U
R

IT
O

S
E

 co
rn

 sy
ru

p
 

p
ro

d
u

ces su
p

erio
r resu

lts o
f h

ig
h


est q

u
ality

. C
E

R
E

L
O

S
E

 h
as also 

w
o

n
 g

reat u
sag

e in
 th

e
 m

ak
in

g
 o

f 
ices an

d
 sh

erb
ets, as w

ell as ice 

cream
. 

M
ak

e a finer p
ro

d
u

ct ... w
in

 con-
su

m
er p

referen
ce for y

o
u

r b
ran

d
. 

F
ull technical service, no obligation 

C
O

R
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D
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C
T
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O
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.Y
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G
lo

b
e

, C
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se an
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P

u
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tra

d
e
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a

rk
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C
orn P

roducts R
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o
m

p
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y, N
e

w
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o
rk, N
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V
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PROTECT MILK QUALITY THREE WAYS 
SAV.E

 M
ONEY, TIM

E AND LABOR 
DUBL-CHEM

-FACED 
M

ILK 
FILTE

R
 DISCS 

Q
 

1
-T

H
E

 TO
P

 
S

U
R

FA
C

E
 F

ilters 

2
-

T
H

E
 C

E
N

TE
R

 A
R

E
A

 
F

ilters 

3
-T

H
E

 
B

O
T

T
O

M
 

S
U

R
FA

C
E

 
F

ilters 

O
n

ly
 D

U
B

L
-C

H
E

M
-F

A
C

E
D

 
F

ilter D
iscs p

ro
v

id
e this "T

rip
l

F
iltrin

g
" action .

.
.
 fast 

an
d

 
th

oro
u

g
h

 ..
. at less cost .

.
.
 

few
er filters req

u
ired 

. . . de
p

en
d

ab
le p

ro
te

c
tio

n
 o

f m
ilk

 
q

u
ality is assured three w

ays ! 

N
O

 O
TH

E
R

 FILTER
 D

ISC
S C

A
N

 C
L

A
IM

 TO
 FILTER

 M
IL

K
 B

ETTER
 

SC
H

W
A

R
T

Z
 

I M
ilk

 
filters 

generally 
depend 

solely 
on 

a 
single 

thickness 
o

f 
filterin

g 
cotton 

to 
catch 

sedim
ent 

as 
m

ilk
 

passes 
th

ro
u

g
h

. 
In

 
D

U
B

L
-C

H
E

M
-F

A
C

E
D

 
"T

rip
l-F

iltrin
g

" construction, how
ever, tw

o im
port

an
t 

"ex
tras" 

are provided, 
because 

in
 ad

d
ition 

to 
th

e super-thick center area o
f specially carded cot

ton, 
the toughened 

T
O

P
 an

d 
B

O
T

T
O

M
 su

rfaces 
both act as filters, ro

o! H
ig

hest q
u

ality, lo
w

 in cost, 
easy to u

se, p
o

p
u

lar w
ith

 to
p

 grade m
ilk

 producers 
•
•
. w

o
rth

y
 of you

r endorsem
ent. 

\. 
W

rite
 fo

r s
a

m
p

le
s

 

' 
M

A
N

U
F

A
C

T
U

R
IN

G
 

C
O

., 
T

w
o

 
R

iv
ers, W

isco
n

sin
 

M
an

u
factu

rers 
of 

P
erfectio

n
, 

B
lu

e 
Stre

ak
, 

E
lg

ra
d

e, 
an

d
 

D
U

B
L

-C
H

E
M

-F
A

C
E

D
 

F
ilter 

D
iscs, 

R
olls , 

B
ag

s an
d

 Tu
b

es 
•
.

.• F
ra

y-S
ea

l 
C

h
eese 

B
a

n
d

a
g

e
s 

a
n

d
 

C
ircles 

•
•
•
 a

n
d

 
a 

co
m

p
lete 

lin
e 

o
f co

tto
n

 
g

o
o

d
s 

far 
th

e
 

D
a

iry 
In

d
u

stry. 

V
ll 



and MONEY 
~"0"-RING SEALS 

C
P

's n
e
w

 h
o

m
o

g
en

izer h
e
a
d

 w
ith

 re
u

sa
b

le
 S

an
itary

 
"0

"-R
in

g
 S

eals, p
ro

v
id

es im
p

ro
v

e
d

 se
a
lin

g
 

a
g

a
in

st le
a
k

a
g

e
, p

erm
its ace u

rate m
etal to

 m
etal 

co
n

tact o
f m

atin
g

 su
rfaces, m

ak
es a

sse
m

b
ly

 
a
n

d
 d

isa
sse

m
b

ly
 e

a
sie

r, sh
o

rte
n

s c
le

a
n

u
p

 tim
e, 

a
n

d
 red

u
ces m

a
in

te
n

a
n

c
e
 co

st. 

7U
;fde /ldtta~e4 of 
CP M

ULTI-FLO HOM
OGENIZER 

W
h

eth
er you n

eed
 a

· n
ew

 h
o

m
o

g
en

izer fo
r m

ilk
 o

r 
m

ix
, en

jo
y

 th
ese 

C
P

 M
u

lti-F
lo

 
H

o
m

o
g

en
izer p

er . 
fo

rm
an

ce an
d

 eco
n

o
m

y
 ad

v
an

tag
es: 

1. C
P

 Single Service H
om

ogenizing V
alve 

th
a

t 
as

su
res u

n
ifo

rm
 d

aily
 resu

lts w
ith

 co
n

sisten
tly

 fin
e 

perform
ance.-

2. L
o

w
er P

ressures C
ut O

perating C
o

sts-b
y o

p
eratin

g
 

w
ith

 full efficiency at lo
w

 p
ressu

res, 
C

P
 M

ulti-F
lo 

H
o

m
o

g
en

izers red
u

ce p
o

w
er req

u
ired

 by as m
u

ch
 as 

o
n

e th
ird

. 

3
. 

F
ast C

lean-U
p C

onstrrtcti01z-C
P

 
H

o
m

o
g

en
izer 

h
ead

 can
 be d

isassem
b

led
 in

 4 to
 7 m

in
u

te
s-re

a
s

sem
b

led
 just as quickly. 

W
h

y
 n

o
t ch

eck
 w

ith
 y

o
u

r C
P

 S
alesm

an
 to

d
a
y


d

eliv
eries are g

o
o

d
 o

n
 m

o
st sizes. 

THE~
p
~
 

M
F

G
. C

O
M

P
A

N
Y

 
G

eneral ancl E
xport O

lfices: 7243, W
. W

ashington Blvcl., C
hicago 7, Illinois 

B
ranch O

ffices in 21 
P

rincipal C
ities 

' 

CREA
M

ERY
 PA

CK
A

G
E M

FG
. C

O
. O

F C
A

N
A

D
A

, LTD. 
THE CREA

M
ERY

 PA
CK

A
G

E M
FG

. C
O

M
PA

N
Y

, LTD
. 

2
6

7
 K

ing St., W
est, T

oronto 2, O
ntario 

M
ill G

.een
 R

oad, M
itcham

 Ju
n

d
lo

n
, S

urrey E
ngland 

I l 
-. 



lr I. 

E
D

IT
O

R
IA

L
 

N
O

T
E

S 
T

U
M

B
L

E
W

E
E

D
S

 * 

I
T

 IS
 a pleasure to discuss 

w
ith the m

em
bers 

and 
guests 

o
f the 

A
ssociation 

here 
m

eeting 
certain 

as
pects 

o
f 

the 
serv

ices 
and 

activities th
at can be 

per
form

ed by the professional 
san

itarian 
in 

h
is 

chosen 
Y

O
cation. 

T
 h e 

tum
ble

w
eed, w

herever it m
ay be, 

grow
s under w

hatever con
ditions m

ay give it succor. 
W

hether it be o
n

 rich o
r 

poor soil, w
ith stunting dryness, or w

ith the created 
lushness o

f th
e w

atered valley, 
it takes w

h
at it can 

and grow
s as it m

ight, only sho
rtly to break off from

 
its. nursing roots w

hen th
e seasons change, to tum

ble, 
d

n
v

en
 before the w

ind, 
helpless and w

ithout direc
tion o

f its choosing. 
T

h
e 

tum
blew

eed 
has 

often 
rep

resented 
to

 m
e a 

process 
o

f 
liv~ng 

w
herein the ph

il osophy 
is 

to 
sap 

from
 

th
e 

env1ronm
ent 

w
ithout 

resto
ring 

in 
equal 

m
easure, 

and to th
e bounty 

o
f others th

at 
follow

. 
It 

rep
resents 

too 
a 

m
ode 

o
f 

living 
w

here, 
in 

the 
fulln

ess 
o

f 
m

aturity, 
it 

loses 
control 

o
f 

its 
ow

n 
destiny and drifts befo

re the forces 
o

f its environ
m

ent. 
T

h
e potential service o

f th
e sanitarian in the 

course o
f his ch

osen career is great, and sh
ould n

ot 
w

ither to blow
 before adverse elem

ents. 
T

h
e pr

of~ss
ion o

f th
e sanitat'ian is an

 honorab
le 

one. 
T

h
e population status o

f this country is ev
i

det:ce o
f contr ibu.ti on by this endeavo

r. 
T

h
e popu

l~tto~1 o
f the U

m
ted 

S
tates is increasing 

at a. very 
stgm

ficant 
rate. 

In
 

the 
depression 

period -J; rom
 

1930 to 1940 it increased eight m
illion, and i t~ 1.-he 

prosperous 
40's 

it 
increased 

tw
enty 

m
illion 

to
 

a 
total. o

f 
150 m

illion. 
A

t curren
t rates o

f increase 
it can be 

175 
m

illion by 
1960 and 

200 m
illion by 

1970. 
V

ery significantly, 
m

any o
f our peo

ple 
are 

older. 
In

 the tim
e o

f the R
om

an legionnaire, about 
500 B

.C
., average li fe

' expectancy w
as about 23 years. 

B
y 1850, in this country, it w

as 4
0

; by 1940, 6
3

; and 
in 1950 about 67. 

B
y 'v

irtue o
f habits and practices 

in 
sanitation, 

advances 
in 

m
edical 

science, 
and 

in 
~
o
o
d
 
utili~ation know

ledge and habits, the li fe span 
111 the U

m
ted S

tates has increased as m
uch in the last 

50 te
a

rs as 
in the preceding 2000. 

In
 

1900 som
e 

17 percent o
f the population w

as over 45 
years o

f 
age; 

by 
1950 this 

has 
increased 

to 
about 

30. 
In

 

* P
re

sid
en

ti al A
d

d
ress 

pr·~sented 
befo

re th
e 3

8
th

 A
n

n
u

al 
M

eetin
g

 o
f 

th
e 

A
ssoctat10n, 

G
len

w
ood

 
S

p
n

n
g

s, 
C

olorado, 
S

ep
tem

b
er 

26, 
19

51. 

1945
, 11 percent o

f the populatio
n w

as over 60, and 
by 

~
9
6
0
 it is estim

ated 
15 percent o

r one o
f every 

7 w
1 ll be 60 or over. 

T
h

e benefits o
f the services o

f 
the sanitarian to his fello

w
m

en can be realized in the 
backw

ard 
glance 

o
f 

statistics, 
and 

in 
com

parisons 
w

ith peo
ples else·w

here. 
· 

It is 
not enough, how

ever, to tak
e pride only in 

part o
f the scene, for these changes in statistics bring 

to t~s problem
s befo

re w
hich w

e m
ust not drift. 

U
p

 
unttl th

e current period it has been possible for this 
nation to produce food in bountiful quantities, 

not 
only for th

e increasing m
illions o

f its .ow
n, but also 

to give in the burden o
f recurring w

ars and to
 share 

w
ith oth

ers in th
eir fam

ines. 
O

n
 th

e basis o
f present 

~
g
u
r
es, this nation has now

 reached the point w
here 

1t produces only as itself con
sum

es. 
T

h
ere is little 

avai lab
le to sh

are. 
T

h
e surplus is 

gone.
4 

S
cience 

in ag
riculture m

u
st provide the add

itional quantities 
w

e 
n

eed 
to 

m
aintain 

ou
r 

food 
intake 

statu
s, 

and 
for 

increasing 
num

b
ers. 

F
o

rtu
n

ately, 
agriculture 

can be as 
subj ect to stim

ulus as 
it is to intentional 

curtai lm
ent. 

T
h

e changes th
at are taking place, 

and w
ill take 

place 
in practices 

in 
ag

riculture, 
m

ust be recko
ned 

~·v
ith by a.ll sanitarians. 

T
h

e increase in population 
IS decreasm

g the area o
f tilled land. 

In
 th

e past ten 
years som

e 10,000
,000 acres o

f t illed land
, eq

ualling 
3 p

ercen
t o

f the total, have been tra1isferred to other 
such as housing, u

ses. 
S

ignificantly, to dairy sani~ 
tarians, this land h

as been taken f rom
 areas im

m
e

: liatel?' ad
jacen

t to urb
an centers, and invariably u

sed 
111 da1ry ·farm

in
g

. 
T

h
ere is a decreasing num

ber o
f 

farm
s and farm

ers, th
o

ugh larger farm
s. 

T
h

e num


~
er 

o
f 

da~ry 
farm

s 
has 

decreased 
by 

50,000 
in a 

.)-year pen
o

d
. 

T
h

e to
tal quantity o

f m
ilk p

roduced 
has not kept pace w

ith
 the potentially increasing num


bers o

f people, 
averaging 111 

billion pounds in the 
period 

19
38-1947, and being 11

7 billion pounds in 
1950.

1 
T

h
ere 

can 
be 

anticipated 
increasing 

pres
sures 

fo
r 

allocation 
o

f 
the 

available 
m

ilk 
supply. 

T
h

ere necessarily w
ill com

e very defin
ite if n

o
t radi

cal changes in th
e concepts o

f production
, handling 

and distribution o
f m

ilk. 
A

 recent report indicates 
th

at in 1950, cornbelt hogs an
d

 beef-fattening farm
s 

show
ed a labor retu

rn
 o

f $2.16 per ho
ur

; cash grain 
farm

s sh
ow

ed a labor retu
rn

 o
f $1.97; w

heat farm
s 

in th
e so

uthern plains $2
.06

; m
ountain cattle ran

ches 
$

1.35
; and in contrast, dairy farm

s in so
u

th
ern W

is
con

sin 
on

ly 
$0.98 

per 
hour 

o
f 

labor.
2 

E
vidently 

greater progress has been m
ad

e in the m
echanics o

f 
producing other 

farm
 products than in sim

p
lifying 

the h
ard

 labo
r and long hours o

f dairying. 
T

hese 
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points 
m

ust 
be 

recognized 
by 

sanitarians 
in 

their 

prescribing 
o

f 
concepts 

by 
w

hich 
m

ilk 
and 

other 

foods 
are handled

. 
It is 

im
portant that the intent 

in 
the developm

ent o
f the 

3
A

 S
anitary S

tandards 

program
 "to

 allow
 and encourage full 

freedom
 

for 

inventive genius o
r new

 developm
ents" be carried to 

its literal extrem
e if the production o

f adequate as 

w
ell as increasing am

ounts o
f low

 cost m
ilk is to be 

realized. 
A

ll too often there is the tendency to de

lim
it the potential exercise o

f developm
ents in food 

handling by precise use o
f w

ords o
f tex

t w
hich pre

viously m
ay have been com

p
rised. 

In
 this respect I 

am
 often rem

inded o
f useless nails th

at clutter a barn, 

and 
m

ust 
be 

rem
oved 

w
hen 

it 
is 

w
hitew

ashed 
o

r 

painted. 
'-

T
h

e profession o
f the sanitarian is honorable, and 

the service rendered is w
orthy. 

U
nfortunately, the 

status and role o
f the sanitarian as such is not recog

nized 
by 

the 
classification 

o
f 

governm
ent 

depart

m
ents, such as the D

epartm
ent o

f L
abor. 

It is im


portant to the professional w
elfare o

f the sanitarian 

th
at the service 

be 
recognized 

for 
w

hat it is, 
and 

w
hat it does, and in

 this certain things m
u

st needs 

be done. 
It has been the historic experience o

f pro

fessional 
recognized vocations th

at enduring public 

acceptance o
f qualified personnel m

ust com
e th

ro
u

g
h

 

the establishm
ent o

f qualifications 
from

 w
ithin and 

by the profession. 
T

h
e creation o

f a classification, 

o
r the segregation o

f a profession by legislative fiat 

is insufficient to
 attain the level o

f qualifications neces

sary
 by w

hich better service to m
an m

ay be achieved. 

L
egislative 

classifications 
tend 

to 
fix, 

w
hile 

com


petitive qualifications tend to im
prove, the ab

ilities o
f 

personnel. 
T

here is a trem
endous need for the establishm

ent 

o
f curricula in colleges and universities for the train

ing o
f sanitarians. 

A
 

current practice in collegiate 

levels 
is 

to 
train personnel 

in 
dairy 

o
r 

food tech

nology, chem
istry o

r bacteriology, and to supplem
ent 

the training w
ith lim

ited background in public health 

regulations and procedures and sanitation techniques. 

T
h

ere should be a m
ajo

r em
phasis on the latter, aug

m
ented by the form

er. 

S
anitarians are inherently a conservative lot ; their 

lights 
are buried 

under 
bushels. 

A
chievem

ents 
in 

annual reports frequently are prescribed in. negative 

values, as low
 incidence, low

 count, negative coli, and 

the like. 
S

anitarians seldom
 use o

r procure 
front 

page new
s space, n

o
r occupy the rostrum

s o
f com



m
unity 

service 
groups, 

w
om

en's 
clubs 

and parent

teachers groups and so on that the w
o

rld m
ay know

 

w
h

at share o
f burdens an

d
 service is done. 

M
y

 ow
n 

experience 
in 

this 
"teach

ing
" 

role, 
done 

extra

curricularly, has been m
ost gratifying, and I should 

encourage you to use every opportunity to do like-

w
ise. 

S
anitarians should take a positive approach 

in 
the 

public 
evaluation 

and 
explanation 

o
f 

their 
, 

activities. 
T

h
e profession o

f the sanitarian should 

have the acclaim
 o

f the fellow
 citizen. 

T
he accom

plishm
ents in the eradication and con

trol 
o

f 
anim

al 
diseases 

in 
this 

country 
have 

been 

trem
endous. 

T
h

e skills and experiences, trials and 

heartbreaks, in som
e o

( the m
ajo

r projects in this 

field o
f w

o
rk

 have been borne by sanitarians before 

us. 
It is essential to the younger generation o

f sani

tarians to 
recognize that elim

ination and control is 

not an
 accom

plished fact. 
It is estim

ated th
at cur

rently over 1,300,000 dairy and 800,000 beef cattle 

in this country have brucellosis and that som
e 9,000 

new
 

cases 
o

f 
hum

an 
brucellosis 

appear 
am

10ally. 3 

T
h

ere cannot be relaxation on the transfer and the 

updating o
f inform

ation by sanitarians on the basic 

concepts and techniques o
f control o

f anim
al diseases. 

T
here at~e larger herds, greater-m

ovem
ents o

f live

stock, and new
 personnel engaged' in both dairy an

d
 

livestock w
ork. 

T
h

e basic tenets by w
hich m

ajo
r 

afflictions have been kept under control in the past 

m
ust be recognized by the new

er personnel. 

M
odern 

m
echanical 

w
ar 

betw
een 

nations 
ts 

devastating. 
Its 

strategy 
provides 

for 
inclusion, 

m
anipulation, and disruption o

f civilians in distant 

as 
w

ell 
as 

assigned battle areas. 
T

h
e occasion 

is 

unpredictable. 
T

his 
nation 

is 
in 

a 
preparedness 

m
obilization 

program
, 

and 
engaged 

in 
a 

full 
scale 

w
ar. 

It is 
the 

responsibility o
f 

all 
sanitarians 

to 

recognize the w
ar m

obility status and its potentiali

ties. 
T

h
ere m

ust be advance planning and considera

tion for possible involvem
ent o

f atom
ic, biological, o

r 

chem
ical w

arfare. 
D

evastation o
f increasingly large 

urban 
centers 

w
ill 

involve 
m

ass 
m

ovem
ents 

o
f 

people and the necessity o
f provision o

f 
food 

and 

w
ater supp

lies. 
It is a service duty o

f all sanitarians 

to pre-draft the potential m
oves to be m

ade in such 

occasions. 
It involves location o

f the stored cased 

goods supplies, the location and provision o
f equip

m
ent 

and 
m

eans 
by 

w
hich 

w
ater 

m
ay 

be 
m

ade 

potable, 
o

f the tran
sfer o

f unprocessed foods 
from

 

one dam
aged area to another for utilization, at'ld o

f 

the 
establishm

ent 
o

f 
joint 

facilities 
used 

by 
sani

tarians in adjacent areas. 
T

h
e urgency o

f identifying 

individual cases 
o

f infection 
in biological 

w
arfare 

cannot be overstressed
. 

T
h

e IN
TER

N
A

TIO
N

A
L A

ssociA
T

IO
N

 
O

F
 M

IL
K

 A
N

D
 

FooD
 SA

N
ITA

R
IA

N
S does not run by itself. 

Its serv

ice is rendered by the joint action o
f its m

em
bers, b

y
 

the sw
eat and m

ental pains, if you please, o
f those 

w
illing to give o

f them
selves to others. 

It is im
por

tant to this A
ssociation th

at its m
em

bers w
o

rk
 to

gether on those things 
upon w

hich there is 
agree-

(C
ontinued on page 183) 
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FR
A

N
K
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 vv. B

A
R
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N
a

t·io11al D
ai'l' )' R

esearch 
L

a
bo·rato'l'ies, In

c. 
O

al?d
ale, 

N
e
w

 
Y

o
rl? 

In
crea

sed
 

in
terest 

in
 

h
igh

-tem
p

et·a
tu

re, sh
o

rt-tim
e p

a
steu

t·iza
tio

n
 o

f vari
o

u
s d

a
iry

 p
ro

d
u

cts h
a

s em
p

h
a

sized
 th

e 
n

eed
 

fm
· 

m
eth

o
d

s 
to

 
d

eterm
in

e 
th

e 
a

d
eq

u
a

cy
 o

f p
a

stem
·iza

tio
n

. 
O

n
e su

ch
 

m
eth

o
d

 is d
escl'ib

ed
, b

u
t th

et·e is n
eed

 
fo

r 
a

d
d

itio
n

a
l 

in
fo

rm
a

tio
n

. 
T

h
e 

th
erm

a
l 

d
ea

th
 

tim
e 

cu
rv

es 
o

f 
vat·iou

s 
p

a
th

o
g

en
s 

sh
o

u
ld

 
b

e 
d

eterm
in

ed
 

in
 

d
iffet·en

t 
d

ait·y 
p

ro
d

u
cts. 

A
 

su
ita

b
le 

h
ea

t 
resista

n
t 

test 
o

rg
a

n
isn1 

su
ch

 
a

s 
M

icrococcu
s M

S
-102 sh

o
u

ld
 b

e selected
, 

a
p

p
ro

v
ed

 b
y

 h
ea

lth
 officials a

n
d

 m
a

d
e 

a
v

a
ila

b
le 

to
 

o
th

ers 
fo

r 
co

n
tro

lled
 

stu
d

ies. 
D

a
ta

 sh
o

u
ld

 b
e a

ccu
m

u
la

ted
 

w
 

th
a

t 
cu

rves 
co

u
ld

 
b

e 
p

t•ep
ared

 
to

 
sh

o
w

 
a

n
y

 
co

m
b

in
a

tio
n

 
o

f 
tim

e 
a

n
d

 
tem

p
eratu

t·e w
h

ich
 w

o
u

ld
 t•esu

lt in
 ad

e
q

u
a

te p
a

steu
l'ization

. 

S
IN

C
E

 the early 1900's it has been 
reco

gnized th
at a heat treatm

ent 
sufficiently severe to destroy all p

ath
og

enic m
icroo

rg
anism

s is need
ed to 

m
ake dairy

·p
roducts safe for hu

m
an

 
consum

p
tion

. 
T

h
is p

ro
cess has long 

been kn
ow

n as pasteurization
. 

T
he 

long-h
old 

m
eth

od 
of 

p
asteurization 

of dairy products is recog
nized as a 

safe and satisfactory m
etho

d of h
eat 

treatm
ent. 

T
h

e accep
ted stand

ard
s 

for th
ese m

etho
ds are kn

ow
n to be 

m
~

re 
th

an 
adequ

ate 
fo

r 
m

ak
ing 

dairy p
rodu

c,ts safe becau
se not only 

is th
e holding tim

e at 143 o F in itself 
m

ore th
an enou

gh to insu
re destru

c
tion 

of 
p

ath
ogens 

in 
m

ilk 
but also 

th
ere is additional safety in th

e proc
ess p

rovid
ed by the lone-

heating and 
cooling p

eriod
s u

sed. 
"' 

\ iV
hen 

n
ew

 
com

binations 
of 

tim
e 

and 
tem

peratu
re 

of 
pasteurization 

are 
con

sidered 
for 

various 
dairy 

p
rod

ucts, 
m

eth
ods 

are 
needed 

to 
determ

in
e th

e ad
equacy or efficiency 

of th
e new

 p
rocess to m

ak
e certain 

that th
e bacterial d

estru
ction is co

m


p
arable 

to 
or 

better 
th

an 
th

at 
ob

tain
ed 

by 
stand

ard
 

long
-hold 

pas
teurization 

treatm
en

ts. 
It 

is 
th

e 
problem

 of this 
eva

l~tati o
n
 of 

high


tem
p

eratu
re 

short-tnn
e 

(H
T

S
T

) 
p

asteuri zation and th
e determ

in
ation 

of n
ew

 stand
ard

s fo
r H

T
S

T
 pasteu

r
ization 

th
at are to 

be d
iscu

ssed 
in 

this p
ap

er. 

* Presented before the T
hi rty-seventh A

nnual 
M

eetin
g 

of the 
IN

T
E

R
N

A
T

IO
N

A
L

 
A

s
s
o

c
iA

T
IO

N
 

O
F

 

1
~
I
L
X
 

A
N

D
 F

oon
 

S
A

N
IT

A
R

IA
N

S
, 

I N
c. , at A

tlantic 
City, N. 

J ., O
ctober 13-16, 1950. 

pA
STEU

R
IZ

A
TIO

N
 T

E
 fPERA

TU
RES 

FO
R

 M
ILK

 

T
h

e p
rocess of pasteurization w

as 
first 

applied 
to 

m
ill<. 

H
ence 

the 
early 

investig
ato

rs 
w

ere 
interested 

in the determ
ination of th

e tim
e and 

t~m
p
e
ratur

e ne_cessary to destroy th
e 

d1sease-produ
cm

g 
organism

s 
w

hich 
m

igh
t be p

resen
t in raw

 m
ilk. 

P
er

hap
s it w

as th
e equipm

ent and con


trols av
ailable in th

e babyh
ood day

s 
of pasteurization w

hich necessitated 
th

e use of lo
w

-tem
p

eratu
re long-tim

e 
pasteurization m

ethods. 
In

 any .. case 
the 

em
ph

asis 
of 

bacteriological 
re

search 
w

as 
placed 

on 
th

e 
tim

e 
re

q
u

ired to kill path
ogenic bacteria at 

tem
p

eratu
res 

in 
th

e 
range 

or 
140

° 
to lSO

o F
. 

T
h

e vo
lum

in
ous results 

repo
rted 

sho
w

 
that 

the 
pasteuriza

tion treatm
ent of m

ilk at 14
3 o F fo

r 
30 

m
~
n
u
t
es 

gives 
satisfacto

ry 
d

e
st:u

ctw
n

 
of . th

e 
p

athog
en

s 
w

hich 
m

igh
t possibly be fo

und in th
e raw

 
m

ilk. 
It_ w

as al:vays believed that rap
id 

heatm
g to h1gh tenip

eratu
res ( above 

160
o F

~
 
~nig

ht be a m
ore satisfactory 

pasteu
n

zm
g 

m
ethod 

from
 

an 
eco


n

om
ic p

oint 
of v

iew
 

as 
w

ell 
as re

sultin
g 

in 
a 

better 
final 

p
roduct. 

F
lash 

pasteurization
, 

as 
th

e 
early 

H
T

S
T

 
m

eth
ods 

w
ere 

called
, 

h
as 

been p
racticed at intervals ever sin

ce 
th

e 
early 

1900's. 
H

ow
ever, 

sin
ce 

th
e late 

3Q\!>, 
im

provem
ents 

in 
th

e 
d

esig
n 

of 
~
q
~
p
m
ent 

and 
controls 

b
av~ b

e~
n su

ch th
at t_his H

T
S

T
 pas

teu
n

zatw
n 

m
ethod 

IS n
ow

 
feas ible 

a
n
~
 
ac~ep

ted 
as 

satisfactory 
by 

th
e 

dairy 
m

d
~tstry

 
and 

h
ealth 

d
epart-

· 
m

en
t offiC

ials for the p
asteuri zation 

o
f m

ill<. 
In

 
th

e 
m

eantim
e 

p
rodu

cts 
oth

er 
th

an 
m

_ilk _·w
ere 

being 
subj ected 

to 
pasteu

n
zatton 

treatm
ents. 

F
lu

id
 

·cream
, 

skim
 

m
ilk, 

cho
co

late 
m

ilk 
ice cream

 m
ix, cream

 fo
r butter m

ak~ 
in

g, m
ilk fo

r cheese m
aking, all 

re
qui red 

p
asteurization 

treatm
ent. 

T
h

e long-b
old pasteurization of th

ese 
p

rodu
cts 

p
rodu

ces 
satisfactory 

re
sults but w

hat H
T

S
T

 com
bin

atio-n
s 

of 
tim

e and tem
peratu

re are neces
sary 

fo
r 

com
p

arable 
bacterial 

d
e

stru
ction

. 
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D
r. F

ra
n

k
lin

 
W

. 
B

arber has been
 conn

ected 
wit

~1 
the 

R
esea

rch 
L

abo
rat01·ies 

of 
N

a
tional 

Dairy Products Corporation since 1945 and 
1s _ n?':' 

S
enior l\1icrobiolog

ist in ch
arg

e o
f th

e 
D

1 VISIOn 
o

f 
1viicrob

iology 
a

t 
the 

com
p

an
y's 

~ -~s
ea

rc
h head

q
u

a
rtc;rs, O

a
kda

le , L
on

g I slan
d

, 
N

ew
 

Y
ork

 
H

e 
lS

 
a 

g
radu

ate 
of 

A
u

rora 
C

ollege, 
A

u
rora

, 
Il lin

ois, 
a

nd 
received

 
his 

i\[.S. and Ph.D
. degrees from the U

niversity 
of 

VV
Isco

n
s1n . 

l-Ie 
has 

been 
active 

in 
the 

field of 
dairy 

bacteriology since 
1937 

and 
h

as 
n

um
erou

s 
p

ublication
s 

in 
this 

field. ' 

P
RO

BLEM
 

FO
R

 O
T

H
E

R
 M

IL
K

 
PRO

D
U

C
TS 

T
h

e p
ro

cessin
g of th

ese products 
and application of H

T
S

T
 

p
asteuri-. 

zation to dairy p
ro

d
u

cts add
ed to th

e 
p

roblem
 

of 
evaluation 

of 
th

e 
ade

q
uacy or efficiency of p

asteurization 
treatm

en
ts. 

O
f course once a stand


a

rd 
com

bin
ation 

of 
tim

e 
a

nd 
tem


peratu

re 
of 

h
eat 

treatm
en

t 
w

as 
~
ec

id
e
d
 up

on
, co

n
trol of pasteu

riza
tiO

n 
w

as 
a 

fairly 
sim

ple 
m

atter 
of 

ch
eckin

g 
th

erm
o

m
eters, 

charts 
and 

tim
ing 

dev
ices, 

aided 
by che~11ical 

tests 
for 

th
e 

d
estruction 

of 
p

hos
ph

atase. 
It is th

e determ
in

ation of 
n

ew
 stand

ard
s of tim

e and tem
pera

tu
re of 

the vario
us 

heat treatm
ents 

fo
r. th

ese 
differen

t 
dairy 

p
rodu

cts 
w

h:ch p
oses a p

roblem
 for dairy bac

ten
ologists, 

sanitarian
s, 

and 
h

ealth 
officials. 

T
h

e p
roblem

 of evaluation of ade
quacy _of 

p
~s

teuri
za

tio
n
 is p

rim
arily 

bacten
olog

Jcal. 
A

t 
first 

glance 
it 

appears 
to 

be 
a 

relatively 
sim

ple 
p:·oblem

, 
but 

furth
er 

investigation 
d

tscloses m
any tro

ubleso
m

e aspects. 
M

any bacteriological aspects of th
e 

p
roblem

 
req

uire 
investig

ation 
and 

:n
ost of th

e research m
u

st be p
ro

ven 
:n t~

e laboratory befo
re new

 p
asteur

IzatiO
n p

ro
cesses are u

sed in th
e in

du
stry. 
S

uch 
qu

estions 
as 

th
e 

fo
llow

in
g 

m
u

st be an
sw

ered
: 

1. 
I s J11icrobacter-ium

 tub
e
rw

los1's 
th

e m
ost h

eat resistant of th
e path

ogen
s 

\~rhi~h 
m

u
st 

be destroyed 
by 

p
asteu

n
zatw

n
 treatm

ents? 



171 2. 
H

o
w

 m
uch m

ore tim
e o

r heat 

is required to overcom
e th

e protec

tive action of fat, sugar, o
r increased 

viscosity of the product? 
3. 

H
o

w
 

does 
the 

therm
al 

death 

tim
e cu

rve of possible heat-resistant 

n01t-pathogenic 
test 

cultures 
com



pare 
w

ith 
that 

of 
pathogenic 

bac

teria? 
4. 

W
h

at are the best m
ethods for 

determ
ining heat 

treatm
ents 

w
hich 

are com
parable to

' longholcl pasteur

ization? 
5. 

S
hould 

not the therm
al death 

tim
e curves of pathogens inoculated 

into m
ilk, cream

, chocolate m
ilk, and 

ice cream
 m

ix be determ
ined? 

6. 
S

hould not a satisfactory heat

resistant non-pathogenic test organ

ism
 

be 
selected, 

studied, 
approved 

by 
health officials, 

and m
ade avail

able fo
r bacteriological evaluation of 

adequacy o
r efficiency of pasteuriza

tion processes ? 
T

hese questions can be ansv. ered 

but 
it 

vvill 
req

uire 
cooperation 

of 

universities, 
experim

en
t 

stations, 

com
m

ercial 
research 

labo
ratories, 

dairy 
com

panies, 
dairy 

eq
uip

m
ent 

·com
panies, 

and 
health

 departm
ents 

and officials to obtain data th
at can 

be 
accepted 

by 
all concerned

. 
A

n
 

organization 
such 

as 
the 

In
ten

w


tional A
ssociation of M

'illl and F
ood 

San-itarians 
nlig

ht 
w

ell 
set 

up 
and 

sponso
r a program

 for the unification 

of a plan of action. 
T

h
ere is little 

doubt 
in 

the 
m

inds 
of 

m
any 

th
at 

there is need for such a program
. 

N
EED

ED
 

STU
D

IES 
IN

 H
T

S
T

 
pA

STEU
R

IZA
TIO

N
 

I t 
is 

felt 
that 

there 
are 

certain 

questions 
w

h
ich m

u
st be 

answ
ered 

sooner 
than 

others. 
F

o
r 

exam
ple 

the increased interest in the H
T

S
T

 

pasteurizatioh 
for 

dairy 
products 

other than fluid m
ilk necessitates the 

determ
ination of standards of H

T
S

T
 

pasteurization for these products. 
A

t 

present such standards for ice cream
 

m
ix are of param

ount im
portance if 

the 
advantages 

of 
this 

m
ethod 

of 

pasteurization 
are 

to 
be 

realized. 

L
ater the tim

e and tem
perature com



binations used w
ith cream

 an
d

 choc

olate m
ilk sho

uld be evaluated. 

S
tandards 

are 
in 

effect 
for 

the 

pasteurization of m
ilk, and everyone 

accepts th
e H

T
S

T
 treatm

ent of 16
1 o 

F for 16 seconds as being com
para

ble to 
143 o F for 30 m

inutes. 
T

h
e 

H
T

S
T

 pasteurization of 
ice 

cream
 

m
ix 

is 
assum

ing 
m

ore 
and 

m
ore 

im
portance 

to 
th

e 
dairy 

indu
stry. 

P
resently accepted standards require 

PA
STEU

R
IZA

TIO
N

 

a p
asteurizatio

n
 treatm

ent o£. 155 o F 

for 
30 

m
inutes 

but 
no 

stand
ards 

have been app
roved for H

T
S

T
 pas

teurization, 
althoug

h 
tentative 

ap

proval has been g
ranted for a treat

m
ent of 175

° F for 25 seconds. 

L
et us 

consid
er fo

r 
a 

m
om

ent a 

few
 

of the bacteriological problem
s 

w
h

ich are involved in
 the determ

ina

tion 
of 

a 
H

T
S

T
 

pasteurization 

standard 
for 

ice 
cream

 m
ix. 

T
h

e 

first problem
 facing the research in

vestigator 
is, 

of 
course, 

the 
deter

m
ination of H

T
S

T
 tem

perature and 

tim
e 

com
binations 

w
hich 

resu
lt 

in 

satisfactory 
bacterial 

destru
ction. 

A
 

search of ti-1..e 
literature show

s 

th
at m

uch of the eau·ly w
o

rk on the 

heat 
resistance 

of 
pathogens 

w
as 

concerned w
ith the destruction of N

I. 

tu
b

eu
u

lo
sis in m

ilk. 1
0

 T
h

ere are al

m
ost as m

any therm
al death tim

es 

reported for this organism
 in 

m
ilk 

as there are investigators reporting. 

H
ow

ever, 
N

o
rth 

and 
P

ark
 7 

re

ported that 138.2
° F for 30 m

inutes 

destroyed 
th

e tubercle 
bacillus and 

stated that probably the variance in 

th
erm

al 
death 

tim
es 

reported 
by 

others w
as clue to m

ethods of study 

and not to resistance of strains. 
A

 

few
 studies have been ~eported using 

cream
 as 

the 
heating 

m
edium

 
and 

even few
er using ice cream

 m
ix. 

O
lc!enb

usch, F
robisher, and S

h
ra

der 8 reported on studies using cream
 

and ice 
cream

 m
ix

. 
T

h
ey

 show
ed 

the tubercle bacillus to be the m
ost 

resistant 
of 

the 
pathogens 

studied 

and that it w
as killed w

ithin 6 m
in

utes at 145 o F and w
ithin 3 m

inutes 

at 150
° F

. 
U

sing this data, 
B

all
2 

has 
determ

ined 
the 

therm
al 

death 

tim
e 

curve 
for 

11/f. 
tuberculosis 

in 

cream
 and show

n the slope of this · 

curve to be 12.6° F
. 

T
hese studies show

 th
at satisfac-

. tory destruction of pathogens is ob

tained by long-hold pasteurization of 

155 o 
F 

for 
30 

m
inutes 

but 
w

hat 

abo
ut 

tem
peratures 

of 
160

°, 
170

o, 

180
° F

, o
r even higher, for seconds 

of holding tim
e. 

S
tudies should be 

undertaken to determ
ine if possible 

the 
destruction 

of 
these 

organism
s 

at high tem
peratures 

o
r at least to 

determ
ine 

the 
therm

al 
death 

t im
e 

curves in various dairy prod
ucts. 

In
 

seeking 
approval 

of 
H

T
S

T
 

pasteurization of 
ice 

cream
 

m
ix, 

it 

is 
necessary to 

show
 that the tim

e 

and 
tem

peratu
re 

of 
treatm

ent 
re

sults 
in 

bacterial 
destruction 

com


parable 
to 

th
at 

obtained 
by 

,the 

p
resen

tly 
accepted 

pasteurization 

treatm
ent of 155

° F fo
r 30 m

inutes. T
h

ree approaches can be taken to 

this problem
. 

( 1) 
T

h
e determ

ina

tion of the destruction of the norm
al 

bacterial flora at these tem
peratures 

as com
pared to the destruction ob

tained at 155o F for 30 m
inutes. (2

) 

A
ctual studies at these tem

peratures 

using the tubercle bacillu
s as a test 

organ
ism

; 
o

r 
( 3) 

stud
ies 

at these 

tem
peratm

es using a 
heat-resistant 

non-pathogenic test organism
. 

T
h

e destruction of the norm
al bac

terial 
flora 

is 
probably 

the 
m

ost 

sim
p

le approach to the problem
. 

It 

requi res 
th

at standard plate co
unts 

be m
ade on sam

ples of the raw
 m

ix, 

- of the m
ix pasteurized in the labora

tory at 155
° F {or 30 m

inutes and of 

the 
m

ix 
pasteurized 

by 
w

hatever 

H
T

S
T

 
com

binations 
are 

being 

studied. 
T

h
e percent destruction of 

the norm
al flora by each treatm

ent is 

then calculated. 
A

s long as a labo

ratory pasteurized 
control 

is 
used, 

the 
com

parable 
destructiveness 

of 

vari ous 
com

b
inations 

of 
tim

e 
and 

tem
perature 

can 
be 

determ
ined. 

H
ow

ever, the norm
al flora is vari

able and
, therefore, there is nothing 

know
n abo

u
t the organism

s present 

in m
ix or th

eir therm
al death rates. 

It is 
this fact 

w
h

ich has 
prom

pted 

health 
officials 

to 
request 

studies 

using test 
cultures 

of 
know

n 
heat 

resistance 
w

ith 
a 

know
n 

th
erm

al 

death tim
e curve. 

H
T

S
T

 AS 
C

oM
PA

R
ED

 
W

ITH
 

L
O

N
G

-H
O

LD
 PA

STEU
R

IZA
TIO

N
 

T
h

e 
ideal 

m
ethod 

of 
evaluating 

H
T

S
T

 
pasteurization 

m
ethods 

w
ou

ld be the inoculation of the m
ost 

heat 
resistant 

pathogen 
into 

the 

product, pasteurization of the prod

uct 
using 

various 
com

binations 
of 

tim
e and tem

perature and finally the 

determ
ination that the organism

 w
as 

killed 
by 

these 
treatm

ents. 
It 

is 

understood that there are such stud

ies 
being 

cond
ucted 

w
ith 

H
T

S
T

 

pasteurization of ice cream
 m

ix and 

it is hoped that the results w
ill be 

m
ade know

n to the dairy industry. 

H
ow

ever, there is un
derstandable 

reluctance tow
ard the use of patho

genic 
bacteria 

in 
a 

dairy 
plant. 

T
herefore, the th

ird approach of us

ing a 
heat-resistant non-pathogenic 

test organism
 m

ay provide the neces

sary inform
ation for the evaluation 

of the adequacy of a 
pasteurization 

process. 
S

everal heat-resistant cul

tures have been used for 
this p

u
r

pose. 
S

om
e of the early m

ilk w
ork 



0 

I f r i 

-m
ade u

se of 
E

sche1'-ichia co
h

 .strain 
3

U
. 

S
peck 9 

has 
reported 

cin 
th

e 
u

se 
of 

M
ic1'ococcus 

freudenreichii. 
T

racey
 et al.U

 have stud
ied M

. f1'eud
enreic h£i, Streptococcus faer:alis, and 
an

 unid
entified spore-form

ing bacil
lus. 

B
arb

er and H
o

d
es 3

• 4 reported 
u

sing 
an

 
unid

entified 
M

icrococcus 
M

S
-102

. 
T

h
e 

selection 
of 

a 
satisfactory 

heat-resistan
t test culture is im

por
tant. 

T
o

 be of value in th
e evalua

tion of H
T

S
T

 treatm
ents the cu

ltu
re 

should survive heating at high tem


peratures (above 17
5o or 180

° F
); 

it shou
ld be easily recog

nized by dis
tinctive 

colony 
fo

rm
ation 

on 
ag

ar 
p

lates; it should grow
 p

rofu
sely 

so 
th

at large 
num

bers 
of 

cells 
can 

be 
harvested 

for 
inoculum

; 
it 

sh
ould 

have 
unif orm

 
heat 

resistance; 
it 

sho
uld 

be 
m

ore 
resistan

t 
to 

heat 
than the m

ost resistan
t pathogen and 

yet have a therm
al d

eath tim
e cu

rve 
slope as close as po

ssible to th
at of 

the pathogen. 
T

he M
icrococcus M

S
-

102 m
eets all of these requirem

ents. 
It survives a h

eat treatm
ent of 180

° 
F for 15 seconds, produces a typical 
go

ld
en 

yello·w
 

colony 
on 

yeast 
ex

tract "
I 

-Z
-A

m
ine" agar, grovvs pro

fusely on this m
edium

 at 35
° C

, has 
uniform

 heat resistance w
h

en trans
ferred properly, is m

ore resistan
t to 

h
eat th

an
 Jl1. 

tu.berc-~tlosis, and has a 
therm

al 
death 

tim
e 

curve 
slope 

in 
m

ilk of 
11.4 o F 

as 
com

pared 
w

ith 
th

e 
M

. 
tub

erculos·£s 
th

erm
al 

death 
tim

e cu
rve slope of 12.6o 

F
. 

T
w

o
 of the foregoing m

ethods for 
the. evaluation of 

adeq
uacy 

of 
pas

teurization w
e

re used in recent stud
ies on the H

T
S

T
 pasteu

rizatio
n of 

ice 
cream

 
m

ix
 

at 
N

ational 
D

airy 
R

esearch L
aboratories. 

P
relim

inary 
studies 

w
ere 

m
ad

e 
in 

w
hich 

th
e 

des tru
ction of 

th
e 

norm
al 

bacterial 
flora of the m

ix w
as determ

in
ed for 

tem
peratures 

of 
165

°, 
170°, 

175°, 
and 

180
° 

F 
w

ith 
holding 

tim
es 

of 
37

Y
z, 32Y

z, 29Y
z, and 25 second

s at 
each tem

p
eratu

re. 
L

aborato
ry long

ho
ld pasteu

rization for these studies 
w

as 
160

° 
F 

for 
30 

m
inutes. 

T
he 

results indicated th
at 

cl~s
truction of 

the norm
al flora obtained at 175

° to 
180

o F 
for 25 seconds w

as com
pa

rable to th
at obtained at 160° F for 

30 m
inutes. 

F
u

rth
er 

stud
ies 

w
ith 

a 
different 

H
1

'S
T

 
unit w

ere m
ade using 

tem


p
eratu

res of 160°, 165°, 170
°, 175

°, 
·and 180° F for 25 seco

nds and 180°, 
190°, 200

°, 220°, 240°, an
d 260° F 

·w
ith no 

h
olding tub

e in the eq
uip


m

ent. 
N

o
rm

al flora destruction at 

P
A

S
T

E
U

R
IZ

A
T

IO
N

 

175
° F fo

r 25 seco
nd

s and tem
pera

tu
res above 190

° F w
ith no holding 

tube 
w

as 
com

parable to 
laboratory 

long-hold 
p

asteurization destruction 
at 15

5
° F for 30 m

in
utes. 

H
ealth

 officials 
req

u
ested further 

studies 
using 

a 
heat-resistan

t 
test 

culture. 
T

h
e 

experim
en

tal 
H

T
S

T
 

unit 
w

as 
installed 

at 
the 

N
ational 

D
airy 

R
esearch 

L
ab

orato
ries 

a nd 
studies 

w
ere 

m
ad

e 
using 

th
e 

h
eat

resistant culture 
M

icrococcus 
N

IS
-

102. 
T

he 
m

ix
 

w
as 

in
oculated 

so 
th at th

ere w
ere betw

een 500,000 and 
1,000.000 cells of the test organism

 
per m

l of m
ix. 

L
abo

ratory p
asteu

r
ization of the inoculated m

ix w
as .at 

155
° 

F 
fo

r 
30 

m
inutes. 

T
h

e 
m

ix
 

w
as pasteurized in the experim

ental 
unit at 165°, 

175
°, and 185

o F 
for 

25 second
s an

d at 190
°, 2

10
°, 240

°, 
and 

260
° 

F 
fo

r 
1.4 seco

nd
s. 

T
h

e 
bacteriological results indicated th

at 
d

estru
ction of th

e heat-resistan
t test 

cu
lture at 

175
° F 

and above fo
r 25 

seco
nds and at 190o F and above for 

1.4 seco
nds w

as com
parable to that 

obtained at 155 o F for 30 m
inutes. 

F
rom

 the results ju
st describ

ed it 
w

o
u

ld appear th
at th

e H
T

S
T

 stand
ard

 fo
r ice cream

 m
ix m

ight be 175 ° 
fo

r 25 secob1ds. 
O

th
er investigators 

have repo
rted num

erou
s other 

tim
e 

a nd 
tem

peratu
re 

co
m

bination
s 

(tab
le 1). 

T
A

B
L

E
 1 

REPO
R

TED 
T

IM
E A

N
D

 T
EM

PE
RA

TU
RE

 C
O

M


BIN
A

TIO
N

S 
G

IVIKG 
SA

TISFA
CTO

RY
 

H
IG

H


T
EM

PERA
TU

RE
 SH

O
R

T-T
IM

E
 

PA
STEU

R
IZA

-
TIO

N
 

OF 
IcE 

CREA
M

 
M

ix
 

T
eu·tP

era.tu·re 
T

im
e 

In
vestig

a
to

r 
(o

F
) 

(S
ec.) 

175 
23 

M
inth

o
rn 

6 

175 
25 

B
arb

er-H
ad

es 3
, 

4 

175-180 \.. 
25 

S
peck 9 

180 
" 

16 
A

rm
strong L 

180 
~
9
 

D
ow

el-A
nd

erso
n 5 

185 
6

.1 
T

racy et a.l. 1
1

 

190 
1.4 

B
arb

er-H
ades 3

, 
4 

194 
0.75 

T
racy et al. 1

1
 

A
 ch

at:t 
(figu

re 1) 
has been pre

pared 
w

hich 
sho

w
s g

raphically 
the 

inform
ation obtained in these studies 

on 
H

T
S

T
 

pasteurization 
of 

ice 
c ream

 m
ix. 

C
urve 1 is th

e therm
al 

death tim
e cu

rve of 
M

S
-102 in ice 

cream
 m

ix 
(D

ata for 
this cu

rve is 
show

n 
in

 table 
2

). 
C

u
rve 

2 
is 

a 
c u

rve d
raw

n
 th

rough the points 155° 
F 

and 
30 m

inutes 
( 1800 seco

nd
s) 

parallel to m
rv

e 1. 
C

u
rve 3 is th

e 
repo

rted 
therm

al 
death 

tim
e 

cu
rve 

fo
r

M
. tuberculosis. 

A
lso sh

ow
n on 

the chart are tim
e and tem

p
eratu

re 
com

binations 
reported 

for 
H

T
S

T
 

p
asteurizatio

n of ice cream
 m

ix. 
It 

can be seen th
at these points all fall 
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T
A

B
L

E
 2 

T
IM

E
 

R
EQ

U
IR

ED
 

TO 
O

B
TA

IN
 

99.9%
 

D
E

STRU
CTIO

l 
OF 

M
S

-H
J2 

IN
 

L
A

BORATORY
 

PA
STEU

RIZED
 ICE CREA

M
 M

ix
 A

T V
A

R
IO

U
S 

TEM
PER

A
TU

R
E

S 

D
a

ta
 fo

r 
C

m
·ve 1

-F
ig

. 1 

Tem
pe1·-

T
·im

e to obtai-n 
N

u
m

b
er o

f 
ture 

o F
 

99
.9

%
 destntc-

tria
ls 

tion seconds 
155 

3780 
10 

160 
1650 

7 
1 65 

642 
8 

170 
2

10 
7 

175 
48 

5 
180 

9
.6

to
15 

5 

w
ell above cu

rve 2 w
hich rep

resen
ts 

tim
e an

d tem
perature com

binations 
co m

parable to 
15

5 o F 
for 

30 m
in


utes. 

It is fe
lt that this m

ethod of 
ob

taining and 
p

resenting data can be 
applied 

to 
dairy 

produ
cts 

su
ch 

a~< 
m

ilk
, skim

 m
ilk, cream

, a
nd choco

late 
m

ilk. 
T

h
e 

fo
regoin

g 
data are 

presented 
as 

a 
suggestion 

for 
th

e 
evalu ation 

of 
adequacy 

of 
p

asteu
r

ization 
and 

the 
determ

inatio
n 

of 
H

T
S

T
 

p
asteu

rization stanclards.r-

P
R

O
B

L
E

M
S

 
N

E
E

D
IN

G
 

S
T

U
D

.Y
 

T
o

 retu
rn

 to the questions w
hich 

w
ere 

raised 
earlier 

in 
this 

paper, 
w

hat should be clon
e to im

prove th
e 

evaluation 
of 

new
 

p
asteurization 

processes ? 
It w

o
uld seem

 th
at there 

are definite points w
h

ich require in
vestigation, th

e result of w
hich m

ay 
do 

m
uch 

in 
providing 

a 
firm

, 
w

ell 
establish

ed fo
undation for the deter

m
ination 

of 
H

T
S

T
 

pasteurization 
stand

ard
s for variou

s dairy p
ro

d
ucts. 

F
irst, 

the 
therm

al 
death

 
-tim

e 
cu

rves ?f various pathogenic m
icro-

(C
ontinu

ecl on p
ag

e IX
) 
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T
H

E
R

M
A

L
 

R
E

S
IS

T
A

N
C

E
 

O
F

 
A

 
F

A
C

U
L

A
T

IV
E

 
A

E
R

O
B

IC
 

S
P

O
R

E
-F

O
R

M
IN

G
 

B
A

C
T

E
R

IU
M

 
IN

 
E

V
A

P
O

R
A

T
E

D
 

M
IL

K
 

vival. 
T

h
e results obtained on sev

eral tests w
ith three concentrations 

o
f spo

res are given in T
able 1. 

E
. 

H
. 

R
U

Y
L

E
 A

N
D

 P
. S

O
G

N
E

F
E

S
T

 

G
enera

l L
aboratory, A

m
e1·ican C

an C
o·m

pany, R
esearch D

ivision, M
ayw

ood, Illinois 

·w
h

en
 plotting th

e resistan'te data 
of this test organism

 havi ng an ap
proxim

ate count of 1,500,000 spores 
,. 

per m
l 

on sem
i-log paper, z valu

es 

S
p

o
res o

f a facu
lativ

e aero
b

ic sp
o

re


fo
rm

in
g

 
ro

d
 

ten
tativ

ely 
id

e
n

tifie
d

 
as 

B
a

cillu
s 

su
b

tilis 
a
n

d
 

re
sp

o
n

sib
le

 
fo

r 
sw

eet 
c
o

a
g

u
la

tio
n

 o
f 

e
v

a
p

o
ra

te
d

 
m

ilk
 

h
a
s b

e
e
n

 fo
u

n
d

 to
 sh

o
w

 u
n

u
su

a
l h

e
a
t 

resistan
ce 

ab
o

v
e 

re
g

u
la

r 
e
v

a
p

o
ra

te
d

 
m

ilk
 

ste
d

liz
a
tio

n
 

pt·ocesses. 
T

h
e
 

o
r

g
a
n

ism
 

d
o

es 
n

o
t 

p
ro

d
u

ce 
acid

 
o

r g
a

s 
a
n

d
 

th
e
 

sp
o

ilag
e 

is 
m

a
n

ife
st 

o
n

ly 
b

y
 

c
o

a
g

u
la

tio
n

 o
f 

th
e
 p

ro
d

u
c
t. 

It 
is 

as
su

m
e
d

 
th

a
t 

th
e
 

m
·g

an
ism

 
e
n

te
re

d
 

th
t·o

u
g

h
 th

e
 

raw
 
m

ilk
 

a
n

d
 

m
u

ltip
lie

d
 

in
 

th
e
 

p
ro

d
u

c
t 

a
n

d
 

e
q

u
ip

m
e
n

t 
as 

a 
re

su
lt o

f fa
u

lty
 clean

-u
p

 p
t·o

ced
u

res. 

FOR
 tw

o 
consecutive 

years, 
this 

labo
ratory 

w
as 

requested 
to 

in
vestigate 

th
e 

occu
rrence 

of 
sw

eet 
coagulation 

of 
evapo

rated 
m

ilk 
in 

norm
al-appearing, 1 4,%

 oz. ven
t-h

ole 
cans. 

T
his 

spoilage 
w

as 
charac

terized by m
ilk of norm

al p
H

 value 
but 

w
hich 

w
as 

gelled 
usually 

into 
a 

sm
ooth-appearing, 

custard-like 
m

ass. 
T

h
e 

extent 
of 

this 
spoilage 

w
ou

ld have been of little concern if 
the cans containing coagulated m

ilk 
could 

have 
been 

separated 
readily. 

H
ow

ever, 
the 

organism
s 

involved 
did 

not 
produce 

gas 
w

hich 
w

ould 
have bulged the can ends as external 
evidence of spoilage. 

C
onsequently, 

it w
as necessary to shake each can 

by 
hand 

to 
determ

ine 
au

dibly 
w

hether o
r not the m

ilk w
as fluid in 

any block of goods under suspicion. 
T

hus, 
the 

spoilage 
vvas 

not 
only 

troubleso
m

e but costly even w
hen the 

spoilage involved only th
ree to

 five 
cans p

er 1,000 packed. 
P

u
re cultures of an

 aerobic spo
re

form
ing rod w

ere isolated from
 the 

cans exam
ined bacteriologically ; and 

one typ
ical cultur e, 1 5u, included in 

a study by C
u

rran
 and E

v
an

s * on 
the germ

ination of spores after su
b

lethal 
heating, 

w
as 

provisionally 
ident ified 

as B
acillus subtil·is. 

T
h

e 
fact 

th
at 

certain 
species 

of 
aerobic 

spore-form
ing 

bacteria 
have 

the 
ability 

to 
cause 

sw
eet 

curd
ling 

of 
m

ilk is 
not new

, th
e coagulation of 

evaporated m
ilk by B

acillus subtilis 
having 

been 
reported 

as 
early 

as 
1912 

by 
the V

erm
ont 

A
gricultural 

* C
u

rran
, 

H
aro

ld
 

R
., 

an
d

 
E

v
an

s, 
F

red
 

R
. 

H
eat 

A
ctiv

atio
n

 
In

d
u

cin
g 

G
erm

in
ation 

in
 

th
e 

S
p

o
res 

o
f 

T
h

erm
o

to
leran

t 
an

d
 

T
h

erm
o

p
h

ilic 
A

erobic 
B

acteria, 
J. 

B
a

ct. 
4

9
:3

3
5

-3
4

6
 

(1
9

4
5

). 

E
xperim

ent S
tatio

n 
(B

ulletin 170). 
H

ow
ever, 

the 
possibility 

that 
or

g
anism

s of this type m
ight su

rvive 
reg

ular evaporated m
ilk sterilization 

processes 
had 

not 
previously 

been 
enco

untered
. 

C
onseq

uen
tly, 

in the 
absence 

of 
container 

defects 
w

h
ich 

m
ight 

have 
allow

ed 
organism

s 
to 

enter th
e m

ilk subsequen
t to sterili

zation, 
an

 
e
x

ten
~
e
 

program
 

of 
therm

al 
resistance 

studies 
on 

the 
spoilage 

organism
 

w
as 

undertaken
. 

T
his w

ork show
ed unu

sual heat re
sistan

ce of spores of the organism
 in 

evaporated 
m

ilk 
and 

in 
n

e u
tral 

phosphate. 

H
E

A
T

 
R

E
S

IS
T

A
N

C
E

 
S

T
U

D
IE

S
 

T
o

 determ
ine th

e heat resistance 
of · th

e 
organ

ism
, 

su
spensions 

of 
spo

res from
 8-

to 11-day old nutrient 
ag

ar slants w
ere prepared in neutral 

phosphate 
and 

in 
evaporated 

m
ilk. 

O
ne m

l portions of the suspensions 
w

ere 
theri 

sealed 
in

 
sm

all 
glass 

therm
al death tim

e tubes and h
eated 

for varying tim
es at 230° F

, 240° F
, 

250o F
, 

and 
260° F 

in 
special 

th
erm

al death tim
e (T

.D
.T

.) equip
m

ent 
perm

itting alm
ost 

instantane
ous heating and rapid cooling. 

F
o

l
low

ing 
the 

test, 
the 

tubes 
w

ere 
opened aseptically and the contents 
plated 

and 
incubated to check sur-

of 15 and 14.3 are obtained respec
tively 

for 
the 

therm
al 

death 
tim

e 
cu

rves 
of 

the 
test 

organism
s 

in 
evapo

rated 
m

ilk 
and 

ne u
tral 

phos
phate, and F 

values of 3.7 and 3.9 
respectively 

(see 
"T

h
erm

al 
D

eath
 

T
im

e C
urv

es"). 
U

sing the v
alu

es from
 the T

.D
.T

. 
cu

rve obtain
ed for evaporated m

ilk, 
assu

m
ing 

an
 

initial tem
p

erature 
of 

2
10

° F
, the fo

llo
w

ing processes w
ere 

calculated as necessary to elim
inate 

spoilage und
er the conditions of this 

test: P
rocess 

tem
p. °F

. 

240 
241 
243 

M
inim

um
 process 

tim
e in m

inutes 

22.2 
19

.8
 

16.4 

A
 process of 15 m

inutes at 241 o
F

· 
w

as 
used 

at 
one 

of 
the 

plants 
in

cluded 
in 

this 
investigation 

at the 
tim

e 
th

at 
the 

sw
eet 

coagulation 
spoilage 

occurred
. 

S
ince 

/ th
e 

spoilage 
w

as 
quite 

low
, 

indicating 
that 

this 
com

m
ercial 

process 
w

as 
nearly adequate, th

e process w
as ele

vated arbitrarily to 14.5 
m

inutes at 
243 o F

. 
N

o 
spoilage w

as 
reported 

after 
the 

process 
w

as 
increased

. 
A

pparently 
the 

resistance 
and/o

r 
concentration 

of 
the 

organism
 

w
as 

not as high in the com
m

ercial packs 
as for the spores used in the T

.D
.T

. 
test. 

T
A
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L

E
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R
E

S
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T
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E
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F
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 E
V

A
P

O
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E
D

 M
IL
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N
D

 N
E

U
T

R
A

L
 P

H
O

S
P

H
A

T
E

 

E
vaporated m

ilk 
N

eutral phosphate 
suspension 

suspension 
corrected tim

es * 
corrected tim

es * 
A

pproxim
ate 

T
em

p
erature 

spores per 
S

urvival 
D

estruction 
S

u
rvival 

D
estruction 

oF
. 

T
.D

.T
. tub

e 
m

in. 
111111. 

m
in. 

m
in. 

230 
900,000 

79.15 
89.15 

" 
1,500,000 

49
.15 

59.15 
89.15 

99
' 15 

240 
900,000 

15.15 
16.15 

1,500,000 
16.15 

17
.15 

1 8.15 
19

.1
5 

250 
900,000 

2
. 65 

3.15 
1,000,000 

2.15 
3.15 

2.15 
3.15' 

1,500,000 
2.65 

3.15 
3.15 

3.65 
260 

900,000 
0

.65 
1.1

5 
1,000, 000 

0.65 
1.1

5 
0.65 

1.15 
1,500,000 

0.65 
1.15 

0.65 
1.1

5 

* C
o

rrectio
n

s fo
r 

ex
p

erim
en

tal 
heatin

g
 tim

es to com
pensate for h

eatin
g

 lag
 in

 T
.D

.T
. tu

b
es w

ere 
obtained 

fro
m

 
w

o
rk

 b
y

 
S

o
g

n
efest 

and 
B

en
jam

in
 

[F
ood 

R
esea

rch
 

9
:234-243 

(1
9

4
4

)], 
0.85 

m
in

u
te 

b
ein

g
 su

b
tracted

 fro
m

 
th

e ex
p

erim
en

tal 
tim

es to 
give th

e co
rrected

 tim
es. 

l I ~ 
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. s
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b
tilrs

 
1 

1
,5

0
0

,0
0

0
 sp

o
re

s 
per m

i. 
. 2 

C
u

rve
 A

. E
v
o

p
o

ro
te

d
 

M
ilk

 
F

 =
 3

.7
, z 

=
 15 

C
u

rve
 

B
. N

eu
r

ol P
h

o
sp

h
re

 
F

 =
 3

. r z =
 14.3 

L
'•

•
•
 

' 

I 
.I 2

3
0

 
2

4
0

 
2

5
0

 
2

6
0

 
2

3
0

 
2

4
0

 

T
e

m
p

e
ro

lu
re

-
d

e
g

re
e

s 
fa

 h
re

n
h

e
i! 

\ \ \ ~
 \· a\ ~

 

2
5

0
 

2
6

0
 

ou
t in

 a F
o

rt W
ayne P

ilot S
terilizer 

w
ith the follow

ing com
e-up sched

ule: 

T
im

e in 
m

inutes 
3 6 9 

12 

T
em

perature 
reached °F

. 
140 
165 
190 
210 

C
om

e-up 
tim

e 
to 210

° 
F 

w
as 

12 m
in

u
tes. 

H
eld

 at 210
° F 

for 
3 m

inutes and 
allow

ed 
1 

m
inute 

co
m

e-up 
from

 
210° F 

to 
process 

tem
perature. 

F
resh, stab

ilized
*

 evaporated m
ilk 

as used for this test had a p
H

 value 
of 

6.4 
before 

processing 
an

d
 

froin 
6.1 

to 
6.2 

after 
processing. 

F
ol

low
ing 

incubation, 
aerobic 

spo
re

form
ing 

rods 
w

ere 
recovered 

from
 

the flat but coagulated product and 
the m

ilk had set up to a custard-like 
consistency. 

T
h

e spoiled product as 
usual w

as sw
eet in

 odor and there 
w

as 
no 

appreciable 
change 

in p
H

. 
T

h
e 

m
ajority 

of 
the 

spoiled 
and 

norm
al sam

ples had a p
H

 from
 6.0 

to 
6.1. 

T
h

e 
m

ilk 
set 

u
p

 
in 

the 
spoiled cans in from

 5 to 8 days at 
98° F

. 

P
R

O
B

A
B

L
E

 S
o

u
R

c
E

 o
F

 S
P

O
IL

A
G

E
 

O
R

G
A

N
IS

M
 

T
h

e 
exact 

so
u

rce 
of 

the _spore
fo

rm
ing 

facultative 
aerobe 

respo
n

sible 
for 

the 
spoilage 

w
as 

not 
determ

ined 
in 

this 
study. 

A
 

bac
teriological survey vvas m

ade over a 
period of several days at one plant 
w

hich 
had 

had 
tro

uble 
w

ith 
sw

eet 

* T
h

is 
m

ean
s 

the 
sm

a
ll 

am
ou

n
t 

ef 
d

isod
iu

m
 

phosp
hate w

hich
 w

as ad
d

ed
 to

 th
e m

ilk
 to

 ad
ju

st 
its 

p1·operties 
to 

take 
an 

ord
in

ary 
con

ven
tion

al 
m

ilk
 process w

ith
o

u
t coagulating. 

T
A

B
L

E
 2 

\: 
. 

RESISTA
N
c
+
~
 B

. subt-i/·is IN
 

EV
A

PO
RA

TED
 

M
IL

K
 A

N
D

 
STA

N
D

A
RD

 
PH

O
SPH

A
TE 

B
U

FFER
 

A
T 240

° F
. 

T
hat 

the 
resistance 

of 
this 

or
ganism

 depends u
pon the concentra

tion 
or 

the 
num

ber 
of 

spo
res 

p
er 

unit vo
lu

m
e, is show

n in the T
.D

.T
. 

data 
given 

in 
T

able 
2. 

E
xperi

m
ental 

packs 
w

ere 
also 

m
ade 

in 
regular 

14
Yz 

oz. 
v-ent-filler 

cans. 
T

h
e cans w

ere inoculated w
ith dif

ferent concentrations of the aero
bic 

test 
organism

 
and 

given 
the 

tw
o 

processes 
w

hich 
w

ere 
u

sed 
in 

the 
plant durin

g this investigation. 
T

h
e 

results as given in T
able 3 indicate 

that th
e spores of one test organism

 
u
~ed

 
su

rvived 
the 

tw
o 

com
m

ercial 
processes including the 14Yz-m

inute 
cook at 243° F w

ith a concentration 
as low

 as 950 spores per m
i. of m

ill{. 
T

he 
processing 

of 
the 

m
ilk 

in 
14Yz oz. vent-filler cans w

as carried 

C
orrected tim

es * 
A

pproxim
ate 

C
ultu

re 
spores per 

S
urvival 

D
estruction 

N
o

. 
S

ource 
S

uspending m
edium

 
T

.D
.T

. tube 
m

in. 
m

in! 

7~p
 

P
lan

t 1 
E

vaporated m
ilk 

5,200 
11.15 

12.15 
" 

" 
" 

54,000 
12.15 

13.15 
480,000 

13.15 
14

.15 
4,500,000 

15.15 
16.15

. 

N
eu

tral phosphate 
1,300 

10
.15 

11.1
5· 

" 
" 

22,000 
13.15 

14.15 
220,000 

17
.15 

18. 15 
2,100,000 

19. 15 
20. 15 

61A
 

P
lan

tZ
 

E
vaporated m

ilk 
5,000 

11.1
5 

12
.15 

" 
" 

47,000 
15.15 

16.15 
414,000 

16. 15 
17.15 

4,680,000 
17. 15 

18
.15 

" 
N

eutral phosphate 
2,500 

15.15 
16. 15 

" 
" 

24,000 
18

. 15 
19. 15 

290,000 
23. 15 

24
.15 

2,700,000 
23. 15 

24. 15 

* 0.85 
m

in
u

te w
as sub

tracted
 fro

m
 th

e ex
p

erim
en

tal tim
es to

 give th
e co

rrected
 tim

es. 
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O
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V

E
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F
IL

L
E

R
 

C
A

N
S

 A
F

T
E

R
 30 D

A
Y

S
 S

T
O

R
A

G
E

 A
T

 98° 
F

. 
. 

A
p

p
ro

x
im

ate spore count 
P

ro
cess 

T
o

tal 

o
f dil uted suspension 

N
um

ber 
N

u
m

b
er 

L
ab. 

T
im

e 
T

em
p. 

can
s 

cans 
o/o 

C
ode* 

P
e
rm

!. m
ilk 

P
er can

 
m

m
. 

o
F

. 
incubated 

spo
iled 

spo
ilag

e 

l A
A

 
0 

0 
15 

24
1 

5 
0 

0 

l A
B

 
0 

0 
14_0 

243 
5 

0 
0 

3
A

A
 

950 
399,000 

15 
241 

5 
3 

60 

3
A

B
 

950 
399,000 

14
_0 

243 
5 

1 
20 

4
A

A
 

8,400 
3,528,000 

15 
241 

5 
5 

100 

4
A

B
 

8,400 
3,528,000 

14_0 
243 

5 
1 

20 

S
A

A
 

75,000 
31,500,000 

15 
24

1 
5 

5 
100 

S
A

B
 

75,000 
31,500,000 

14
_0 

243 
5 

4 
80 

lE
A

 
0 

0 
15 

241 
5 

0 
0 

l B
B

 
0 

0 
14_0 

243 
5 

0 
0 

3
B

A
 

350 
147,000 

15 
241 

5 
1 

20 

3B
B

 
350 

147,000 
14_0 

243 
s· 

0 
0 

4
B

A
 

4,950 
2,079,000 

15 
241 

5 
~
 

40 

4B
B

 
4,950 

2,079,000 
14

_0 
243 

5 
0

';' 
0 

S
E

A
 

70,000 
29,400,000 

15 
241 

5 
5 

\ 
100 

S
B

B
 

70,000 
29,400,000 

14_0 
243 

5 
1 

20 

* S
econ

d
 character of 

cod
e 

in
d

icates cu
ltu

re 
u

sed. 
B

oth
 

w
et·e 

sim
ilar but 

isolated 
from

 d
ifferen

t 

ca
n

s. 

coagu
lation, 

but 
the 

orgam
sm

 
w

as 

not isolated from
 

either the incom


ing 
raw

 
m

i lk 
or 

the 
plant 

equip

m
ent. 

A
lso the m

ilk packed during 

the period of the su
rvey w

as sorted 

and 
no 

flat 
cans 

containing 
coagu

lated 
product found

, 
indicating 

the 

absence of any foci of infection at the 

tim
e. 

H
ow

ever, p
rior to the survey, 

the collecting stations had been re

quested 
to 

exercise greater 
care 

in 

cleaning equipm
ent and cooling the 

m
ilk, and stricter supervision of plant 

F
ed

eral F
o

o
d

, D
ru

g
, an

d
 C

o
sm

etic 
L

a
w

 A
d

m
in

istrativ
e R

ep
o

rts 
190

7
-1

9
4

9
. 

P
ublished 

by 
th

e 
C

om
m

erce 
C

learin
g 

H
o

use, 
Inc., 

C
hicago, 

N
ew

 
Y

ork, 
and 

W
ashington, D

. C
. 

195
1. 

1446 
pages. 

T
h

e 
F

orew
ord 

described 
briefly 

the F
ood L

aw
 Institute, Inc., as be

ing a public organization th
at is sup

ported by leading food m
anufacturers 

w
ith 

tw
o 

m
ajor 

ob
jectives

: one is 

to 
prom

ote 
basic 

in
struction, 

train
 

legal experts, conduct research
, and 

dissem
inate food law

 know
ledge; the 

seco
nd 

is 
to 

com
pile 

and 
publish 

authoritative books on food 
law

, to 

be 
know

n as the "F
o

o
d

 L
aw

 In
sti

tute S
eries." 

Tl~is is the first book 
published in th

at series. 
It is a com



pilation of all th
e reports of the ad

m
inistrative officers und

er the origi

nal F
ederal F

ood and D
ru

gs A
ct of eq

uipm
ent and tank car clean-up w

as 

also being exercised. 
In

 addition, it 

is know
n th

at the ou
tb

reak w
as en

co
untered 

during 
a 

tim
e 

of 
heavy 

m
ilk 

receipts, 
and 

occurred at 
an

other 
p

lant 
in 

m
ilk 

received 
from

 

this sam
e area. 

H
ence, the organ

ism
 

appears to have entered through the 

raw
 m

ilk and very likely m
ultiplied 

in the prod
uct and equ

ipm
ent as a 

r esult of faulty clean-up procedures 

either 
at 

the 
collecting 

stations 

and/ o
r at th

e co
ndensery. 

1906, from
 1907 through 1938, and 

then 
under the new

 F
ederal F

ood, 

D
rug, 

and 
C

osm
etic 

A
ct 

of 
1938, 

w
ith reports from

 1939 thro
ugh 1949 

inclusive. 
T

h
e 

index 
of 

17 
pages 

includes an estim
ated eighteen thou

sand referen
ces. 

A
n introduction by 

D
r. 

P
au

l 
B

. 
D

unbar, 
the 

retiring 

(see 
page 

... , 
this 

JO
U

R
N

A
L) 

U
nited S

tates C
om

m
issioner of F

ood 

and D
ru

gs, 
recites the developm

ent 

of 
the 

food 
regulatory 

and 
co

n
trol 

practices over 43 years of operations. 

B
ru

cello
sis-

A
 S

ym
posium

 U
n

d
er 

the Joi"nt A
uspices of 

N
ational 

In
stitutes 

of 
H

ealth 
of 

the 
U

nited 
S

tates 
P

ublic 
H

ealth 

S
ervice, the U

n
ited S

tates D
e

partm
ent 

of 
A

griculture, 
and 

the 
Jational R

esearch C
ouncil. 

P
ublish

ed 
by 

th
e 

A
m

erican 

C
O

N
C

LU
SIO

N
S 

G
row

th 
of 

a 
facultative 

aerobic 

spore-form
ing 

rod 
identified 

as 

B
acillH

s 
snbtilis 

in 
com

m
erciaF!y 

canned 
evapo

rated 
m

ilk 
is 

charac

terized by a change in prod
uct to a 

gel or custard-like consistency w
ith 

. little 
or 

no 
change 

in 
p

H
. 

A
lso 

since the organ
ism

 produces no gas, 

the cans rem
ain flat w

ith no external 

evidence of spoilage. 
C

onsequently, 

to 
segregate 

such 
spoilage 

from
 

a 

block 
of 

goods 
under 

suspicion 

necessitates 
shaking 

each 
can 

by 

hand 
to 

determ
ine audibly 

w
hether 

the m
ilk is fluid. 

S
pores 

of 
the 

organism
 

show
 

unu
sual heat resistance even in com


paratively sm

all num
bers and spoil

age 
has 

been 
encountered 

in 
com



m
ercially 

canned 
140 

ounce 
cans 

processed for 15 m
inutes at 241 o F

. 

T
h

e resistance of the organism
 de

pends 
upon 

the 
conce~1tration 

o
r 

num
ber 

of 
spores 

per 
unit 

volum
e 

and calcu
lations based on death tim

e 

data 
indicate 

that 
a 

m
inim

um
 

of 

16.4 m
inutes at 243 o F 

is necessary 

to elim
inate spoilage. 

C
ontrol of contam

ination depends 

largely upon adeq
uate cleaning and 

sterilization of all equipm
ent at col

lecting stations, tank trucks and in 

the canning plant. 
T

o
 check for the 

adeq
uacy of plant clean-up

, rigid in

spection is recom
m

ended including a 

periodic bacterial exam
ination of the 

raw
 m

ilk supply. 
· 

A
ssociation 

for 
the 

A
dvance

m
ent of S

cience, W
ashington 5, 

D
. C

. 
1950. 

2~
1 pages. 

$4.00
. 

T
h

e 
24 

papers 
includ

ed 
in 

this 

m
onograph w

ere presented by 30 ex
perts 

in 
the 

field 
of 

the 
study 

of 

brucellosis, at a sym
posium

 held at 

B
ethesda, 

M
ary

land, 
in 

S
eptem

b
er 

1949. 
It 

deals 
w

ith 
the 

etiology, 

bacteriology, 
im

m
unology, 

preven

tion
, diagno

sis, and treatm
ent of the 

disease, 
in language that is 

readily 

und
erstood 

by 
the 

average 
intelli

gent 
reader. 

T
h

e 
w

hole 
field 

is 

excellently 
covered by 

bringing to

gether the inform
ation that is scat

tered throughout forty thousand ref

erences to the literature. 
Its great 

value 
to 

the 
health 

w
orker 

lies 
in 

its auth
oritative presentation of the 

latest 
know

ledge 
on 

the 
w

hole 

subj ect. 

i 

I I ~
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P
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A
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C
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R
A

T
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S
 

O
F

 
D

A
IR
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P
R

O
D

U
C

T
S

 
C

A
L

C
U

L
A

T
E

D
 

F
O

R
 

P
E

R
IO

D
S

 

O
F

 
S

IX
 

M
O

N
T

H
S

 

B
A

S
E

D
 O

N
 

U
.S

.P
.H

.S. 
R

E
C

O
lV

Il\IIE
N

D
A

T
IO

N
 
T

H
A

T
 

A
V

E
R

A
G

E
 R

A
T

IO
S

 
S

H
O

U
L

D
 

N
O

T
 B

E
 O

V
E

R
 2

.0 

F
O

R
 

T
H

O
S

E
 

S
A

M
P

L
E

S
 

F
O

R
 

W
H

IC
H

 
T

W
O

 

D
1

L
U

T
IO

N
S

 
S

H
O

W
 B

E
T

W
E

E
N

 
30 A

N
D

 
300 

C
O

L
O

N
IE

S
 

]. L
. 

C
o

u
RT

N
EY 

La.b
oratory D

i1·ector, D
epm

·tm
m

t of P
·ubl·ic H

ealth, O
a/1 R

idg
e, T

cw
tessee 

A
ve1·age 

sta
n

d
a
rd

 p
la

te
 c

o
u

n
t ra

tio
s 

o
c
c
u

rd
n

g
 d

u
rin

g
 

6 
six

-m
o

n
th

 g
ra

d
in

g
 

p
e
rio

d
s w

e•·e 1
.9

, 1
.9

, 2
.0

, 1
.8

, 1
.6

, a
n

d
 

1
.5

. 
A

 
to

tal 
o

f 1
2

,1
0

9
 sa

m
p

les 
w

m
·e 

e
x

a
m

in
e
d

 
d

m
·in

g
 th

e
 tlll'ee yem

·s 
w

ith
 

a
n

 
ovm

·-all a
v

e
m

g
e
 
o

f 1
.8

. 
It is 

su
g



g
ested

 th
a
t sta

te 
a
n

d
 lo

cal ad
m

in
ist•·a

to
rs m

a
y

 fin
d

 th
e ave1·age ra

tio
 h

e
lp

fu
l 

in
 

m
a
in

ta
in

in
g

 
satisfacto

ry 
te

c
lm

iq
u

e
 

a
m

o
n

g
 
la

b
o

ra
to

ry 
w

m
·k

ers 
a
n

d
 
in

 
se

cm
·in

g
 

re
a
so

n
a
b

ly
 

c
o

m
p

a
ra

b
le

 
resu

lts 

a
m

o
n

g
 d

iffe
re

n
t la

b
o

ra
to

ries. 

T
H

I
S

 
report 

presents 
standard 

plate 
count 

ratios 
in 

a 
m

anner 

w
hich 

it 
is 

hoped 
w

ill 
be 

directly 

com
parable to tho

se secured by m
ost 

laboratories. 
A

ll 
ratios 

have 
been 

derived from
 single platings of dilu

tions of 1 :100 an
d

 1 :1,000 since gen

eral 
practice 

in 
m

aking 
standard 

plate counts is to use these dilutions. 

A
verage ratios have been com

puted 

on 
the 

basis 
of 

six-m
onth 

periods 

coinciding w
ith the m

axim
um

 grad

ing 
periods

' recom
m

ended 
in 

the 

1939 Jilhl!? O
rdinance and C

od
e. 

T
h

e count ratio is the ratio of the 

greater to the lesser com
puted plate 

co
u

n
t; 1 the plate count being com



puted 
by 

m
ultiplying 

the 
colonies 

per p
late by the dilution used. 2 

T
h

e 

follow
i!1g excerpt is taken from

 the 

1939 
M

ill? 
O

rdinance 
and 

C
od

e: 

"A
verage of the count ratios of those 

sam
ples 

for 
w

hich 
both 

dilutions 

show
 betw

een 
30 arid 

300 colonies. 

T
his should not be over 2.0." 

T
h

e 

average 
is 

describ
ed 

as 
being 

a 

m
easure 

"w
ith 

w
hich 

to 
judge the 

w
ork of the laboratory.'' 

A
lthough 

the follow
ing 

statem
ent appears 

in 

the 9th E
dition of 

S
tandard 

M
eth

od
s 2 

"C
o

u
n

t ratio is the ratio of the 

greater to the lesser plate count, as 

apglied to plates of consecutive dilu

tions 
having 

betw
een 

30 
and 

300 

colonies," 
together 

w
ith 

a 
table 

in 

w
hich exam

ples of ratios are given, 

no 
m

ention 
is 

m
ade 

of 
the 

recom


m
endation th

at average count ratios 

should not be 
over 2.0 o

r that this average is 
a 

m
easure of .laboratory 

accuracy. 
In

 a 
study 4 

previou
sly 

reported, 

it 
w

as 
show

n 
th

at 
th

e 
figure 

2.0, 

w
hen applied to groups of the usual 

types of dairy products, is a reason

able 
reqt~irem

ent 
readily 

attainab
le, 

in m
ost cases, w

ith careful technique. 

T
h

e data w
ere based on th

ree di lu

tions and periods of fourteen m
onths. 

T
h

e results show
ed th

at the elim
ina

tion of the clinging drop on the tips 

of 
pipettes, 

along 
w

ith 
the 

insepa

rable im
provem

ent of other phases of 

technique w
hich occurs at the sam

e 

tim
e, 

gave 
low

ered 
ratios . 

T
h

is 

agreed w
ith observations of B

lack 5 

th
at the clinging 

drop 
erro

r is 
the 

m
ost com

m
on cause of 

high 
ratios. 

S
ince 

in 
the 

survey 
conducted 

by 

B
lack 3 

only 
64 laboratories 

out of 

357 
(undeterm

ined in 42 additional 

laboratories) 
w

ere taking m
easures 

to elim
inate clinging drop

s, it seem
s 

ju
stifiable to present additional data 

based 
on 

dilutions 
an

d
 

periods 
in 

m
ost com

m
on use. 

T
h

e em
phasis on 

clinging 
drops 

is 
not 

intended 
to 

m
inim

ize o,ther errors of technique. 

F
o

r 
exan~

le, 
fai lure 

to 
touch 

pipettes to chJl'- areas in petri dishes 

contributes to high ratios. 
C

lose ad

herence 
to 

all 
the 

requirem
ents 

of 

S
tandard 

M
ethod

s 
is 

essential 
to 

m
aintaining a 

low
 

average ratio
. 

In
 addition to the detailed proce

dure for m
aking plate counts, S

tand

ard 
M

ethods provides a 
num

ber of 

control procedures as aids in m
ain

taining 
uniform

 
practices 

and 
ac

curate results. 
T

h
ese m

ay be stated 
briefly as follow

s: 

1. P
rep

aratio
n

 for plating. 
a.·D

eterm
ine p

H
 of 

each batch 
of m

edia used
. 

b. W
h

en
 

using 
oven 

o
r 

auto
clave, preferable record period 
of 

tim
e 

and 
m

inim
um

 
tem


p

eratu
re used for each lot of 

m
aterials sterilized. 

c. D
iscard dilution blanks w

hen 

J. 
L

. 
C

o
u

rt ney 
g

re
w

 
u

p
 

on 
a 

fa
rm

 
in 

T
en

n
essee. 

l-Ie 
receiv

ed
 

a 
B

. S
. 

d
eg

ree 

fro
m

 
E

ast 
T

en
n

essee 
S

ta
te 

C
oll eg

e 
in

 

1939. 
H

e 
w

as 
em

ployed 
fo

r 
fiv

e 
y

ears 

w
ith

 
th

e 
D

iv
isio

n
 

of 
L

abo
rato

ries 
o

f 
th

e 

T
en

n
essee S

ta
te H

ealth D
epa

rtm
en

t after 
w

hich 
he 

se
rved 

in
 th

e 
A

rm
y 

V
ete

rin
a

ry 

C
orps. 

In
 

19
48 

he received 
an 

M
.S

. d
e

g
ree f ro

m
 T

ex
as A

. a
nd M

. 
C

ollege. 
H

e 

has been d
irecto

r of th
e O

ak R
id

ge P
u

b
lic 

H
ea

lth
 

L
ab

o
rato

ry 
s in

ce 
o

rg
a

nizin
g

 
it 

in
 

1943
. after sterilization they do not 
conform

 to tolerance of plus 
o

r m
inus 2 m

l. 
2. S

teri lity of m
edia an

d
 dilution 

blanks. 
a. vV

ith 
each series of sam

ples, 
plate a control on each con
tainer 

of 
m

edium
 

an
d

 
each 

batch of dilution blanks. 
3. P

latin
g

 procedure. 
N

one. 
4. Incubation of p

lates. 
a. P

referably 
record 

daily 
the 

tem
perature of 

incubation. 
b. A

g
ar 

should 
not 

lose 
m

ore 
than 15 percent of its w

eight 
during the incubation period 
of 48 hours and show

 no ap
p

aren
t dryness in four day

s. 
5. C

ounting plates. 
a. L

aboratory 
vvorkers 

shou
ld 

duplicate 
their 

ow
n 

counts 
w

ith
in 5 percent and those of 

others w
ithin 10 percent. 

It w
ill 

be noted th
at none of these 

controls apply to the actual m
anipu

lations involved in the plating of the 

sam
ples, th

at is, from
 the tim

e the 

sam
ples 

are 
shaken an

d
 

after 
the 

m
edium

 
is 

poured 
from

 
the 

con

tainer until the plates are ready to 

be 
incubated

. 
T

h
e 

average 
plate 

count ratio bridges this gap by 
re

flecting certain significant deviations 

in 
technique, 

especially, 
inaccurate 

volum
etric m

easurem
ents. 

T
h

u
s it 

controls, 
w

ithout 
duplicating 

other 

checks of S
tan

d
ard

 M
ethods, a p

art 

of the procedure in w
hich m

any of 



'' 

177 

the gross errors of technique occur.
3 

T
h

e 
necessity 

of 
uniform

ity 
and 

accu
racy in the com

paratively sim
ple 

proced
ure of m

aking standard plate 
counts 

has 
been 

em
phasized 

by 
P

erry
 6 as follow

s : 
T

h
e 

differences 
in 

counts 
m

ade 
in 

officia l, 
unofficial, 

and 
uncontrolled 

labo
rato

ries 
vary 

to 
an am

azing 
degree 

an
d

 
are unpardonable. 

P
late cou

nts 
(an

d
 the 

sam
e thing is tru

e to a 
larg

e deg
ree for 

m
icroscopic co

unts) 
are 

dependable 
only 

if 
the 

m
ethods 

are 
carried 

o
u

t 
m

eticu
lously. 

P
late 

counts 
represent 

only 
the 

num
b

er 
of 

bacteria 
and 

clum
ps 

o
f 

bac
teria 

w
hich 

can 
be 

expected 
to 

form
 

co
lon

ies 
w

hen 
a 

closely 
stan

d
ard

ized 
technic is used. 

T
h

e products exam
ined consisted 

of 
raw

 
m

ilk 
as 

delivered 
for 

pas
teurizing, 

pasteurized 
w

hole ·m
ilk, 

pasteurized 
cream

, 
frozen 

desserts, · 
chocolate 

beverage, condensed skim
 

m
ilk, 

and 
pasteurized 

skim
 

m
ilk. 

O
nly sm

all num
bers of som

e of these 
products 

w
ere 

exam
ined 

but 
they 

have 
been included since ratios 

re
sulting on all products subjected to 
the 

standard 
plate 

count 
m

ake 
up 

the 
average 

ratio. 
H

ow
ever, 

suf
ficient 

num
bers 

of 
raw

 
m

ilk 
and 

p
asteurized 

w
hole 

m
ilk 

sam
ples 

w
ere exam

ined to m
ake the results 

w
orthy 

of 
separate 

consideration 
and com

m
ent. 

T
able 1 show

s average ratios re
su

lting on raw
 m

ilk during each six
m

onth period. 
T

h
e variation ranges 

from
 1.5 to 2.0. 

D
u

rin
g

 P
eriods II, 

III, and IV
, a w

orker w
as em

ployed 
w

ho had little interest in dairy prod
ucts. 

T
h

is w
orker, w

hose results in 
clinical 

bacteriology 
w

ere 
very 

d
e

pendable, 
regarded 

as 
sup

erfluou
s 

the 
precise 

care 
taken 

w
ith 

plate 
cou

n
ts in this laboratory and prob

ably 
n

ever 
took 

very 
seriously 

in
struction

s regarding the elim
ination 

of clinging drops. 
D

u
rin

g
 the last 

three or four 
m

onths of 
P

erio
d

 
II 

and during P
eriod III, this w

orker 
shared quite regularly in the plating 
of raw

 m
ilk but very seldom

 did so 
during P

eriod 
IV

. 
O

n
 clays w

hen 
pasteurized products w

ere being ex
am

ined this ·w
orker usually did tests 

on the products other than the plate 
count. 

It is of interest to note th
at 

the average ratio for 
raw

 m
ilk dur

ing P
eriods II and 

III w
as 2.0 in 

each case as com
pared vvith 1.8, 1.7, 

1.6, and 
1.5 

for 
P

eriods 
I, 

IV
, 

V
, 

and V
I. 

A
lthough the technique of 

the w
orker referred to m

ay not have 
?een the sole cause of this increase, 
1t 

w
as 

und
oubtedly 

a 
contrib

utin
g 

factor. 
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_
I um

ber 
P

ercent o
f 

of sam
ples 

total sam
p

les 
show

ing 
show

ing 
tw

o plates 
tw

o p
lates 

of tw
o 

of tw
o 

different 
different 

N
um

ber 
dilution

s 
dilutions 

o
f 

w
ith counts 

w
ith co

unts 
sam

ples 
betw

een 
betw

een 
M

axim
um

 
A

verage 
G

rading period 
plated 

30 and 300 
30 and 300 

ratio 
ratio 

I 
1,377 

33 
2

A
 

6.3 
1. 8 

II 
1,837 

90 
4.9 

8.9 
2.0 

III 
1,480 

110 
7.4

. 
10.7 

2.0 
IV

 
1,614 

102 
6.3 

11.1 
1.7 

v 
1,323 

108 
8.2 

3.9 
1.6 

V
I 

1,800 
86 

4.8 
2.7 

1.5 

T
able 2 show

s average ratios oc
cutT

ing 
on 

pasteti'r-.ized 
w

hole 
m

ilk 
d

u
rin

g
 each 

s
i
x
-
m
o
n
t
~
 period. 

T
h

e 
results vary from

 
1.4· to 

2.3. · 
T

h
e 

percentage 
of 

sam
ples 

producing 
ratios d

u
rin

g
 P

erio
d

 IV
, 12.6, w

as 

to the bottom
 of the 30-300 range on 

the 1 :1,000 dilution w
hereas during 

P
eriod 

IV
 a 

m
axim

um
 

num
ber .of 

counts occurred in the m
anner indi

cated 
thus 

setting 
the 

stage 
for 

a 
greater num

ber of ratios. 
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um

ber 
P

ercent o
f 

of sam
ples 

total sam
ples 

show
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show
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o plates 

tw
o plates 

of tw
o 

of tw
o 

differen
t 

different 
N

u
m

ber 
dilutions 

dilutions 
of 

w
ith counts 

w
ith counts 

sam
ples 

betw
een 

betw
een 

M
axim

um
 

A
verage 

G
rading period 

plated 
30 and 300 

30 and 300 
ratio 

ratio 

I 
264 

3 
1.1 

3.0 
2

.3 
II 

308 
10 

3.2 
2.3 

1.7 
III 

281 
20 

7. 1 
4.2 

1. 8 
IV

 
238 

30 
12

.6 
6.2 

1.7 
v 

46 
3 

6.5 
1.5 

1.4 
V

I 
36 

1 
2

.8 
1. 6 

1.6 

m
uch 

higher 
th

an
 

for 
any 

other 
period

. 
T

h
e low

 percentage d
u

rin
g

 
P

eriod I , 1.1
, of sam

ples producing 
ratios appears to be largely 

the re
su

lt of a m
inim

um
 num

ber of counts 
falling clo

se to th
e top of th

e 30-300 
range on the 1 :100 dilution and close 

T
ab

le 3 sum
m

arizes the ratios oc
C

U
lTing on all products for each grad

ing period. 
T

h
e average 

ratio for 
each grading period conform

s to the 
requirem

en
t th

at the average be not 
greater than 2.0. 

T
h

e averages range 
from

 1.5 to 2.0. 

T
A

B
L

E
 3 

S
u

:M
li!A

R
Y

 o
r R

A
T

IO
S

 B
Y

 G
R

A
D

IN
G

 P
E

R
IO

D
S 

l 

======================~~==~==~=============
J 

N
um

ber 
P

ercent o
f 
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total sam
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show
ing 

show
ing 

tw
o plates 

tw
o plates 

of tw
o 

of tw
o 

different 
different 

N
um

ber 
dilutions 

dilution
s 

of 
w

ith counts 
w

ith counts 
sam

ples 
betw

een 
betw

een 
M

axim
um

 
A

verage 
G

radin
g period 

plated 
30 and 300 

30 and 300 
ratio 

ratio 

I 
2,011 

42 
2

.1 
6

.3 
1. 9 

II 
2,470 

108 
4

.4 
8.9 

1.9 
III 

2,130 
151 

7. 1 
10. 7 

2.0 
IV

 
2,161 

153 
7.1 

11.1 
1.8 

v 
1,420 

111 
7.8 

3
.9 

1.6 
V

I 
1,917 

91 
4.7 

2.7 
1.5 
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T
able 4 

show
s 

the products 
ex

am
ined 

and 
sum

m
arizes 

all 
ratios 

occurring 
during 

the 
three 

year 
period. 

T
h

e total num
ber of sam

ples 
exam

ined w
as 

12,109 of 
w

hich 
5.4 

percent produced ratios. T
h

e average 
of the 656 ratios produced w

as 1.8. 
T

h
e m

axim
um

 ratio, 
11.1, occurred 

D
A

IR
Y

 
P

R
O

D
U

C
T

S
 

erage w
ere extrem

ely low
 thus pro

viding less opportunity for ratios to 
occur, 

but 
there 

are 
not 

enough 
sam

p
les involved to "varrant definite 

conclusions. 

S
U

M
M

A
R

Y
 

on raw
 m

ilk. 
T

h
e largest ratio oc-

A
verage 

standard 
plate 

count 
curing on a product other than raw

 
ratios calculated from

 
ratios 

occur
m

ilk 
w

as 
6.2 

on 
pasteurized 

m
ilk. 

ring 
on 

all 
types 

of 
dairy 

product 
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N
um

b
er 

P
ercent o

f 
of sam

p
les 

total sam
ples 0 

show
ing 

show
ing 0 · 

tw
o plates 

tw
o plates 

of tw
o 

of tw
o 

different 
different 

N
um

b
er 

dilutions 
dilutions 

o
f 

w
ith counts 

w
ith counts 

sam
ples 

betw
een 

betw
een 

M
axim

um
 

A
verage 

P
roduct 

plated 
30 and 300 

30 and 300 
ratio 

, ratio 

R
aw

 M
ilk 

9,431 
P

asteurized M
ilk 

1,173 
P

asteurized 
C

ream
 

176 
F

rozen D
esserts 

952 
C

hoco
late B

everage 
259 

C
ondensed S

kim
 M

ilk 
81 

P
asteurized 

S
kim

 
M

ilk 
37 

T
o

tal G
roup 

12,109 

T
w

o
 products, cream

 and condensed 
skim

 
m

ilk, 
gave 

average 
ratios 

greater 
than 

2.0 
each 

being 
2.1. 

H
ow

ever, only 5 cream
 ratios and 2 

condensed skim
 m

ilk ratios m
ake up 

these averages. 
A

 tendency had pre
viously 

been 
noted 

for 
pasteurized 

cream
 to produce ratios higher than 

other products. 4 
O

n
ly 2.8 percent of 

pasteurized
' cream

, 
2

.5 
percent 

of 
condensed skim

 m
ilk, and 1

. 5 percent 
of 

chocolate beverage sam
ples 

pro
duced 

ratios. 
T

h
ese 

percentages 
are m

arkedly low
er than for the other 

products. 
A

pparently the reason for 
the 

differences 
is 

th
at 

counts 
on 

cream
 

and 
condensed 

skim
 

m
ilk 

usually w
ere either very low

 or very 
high 

and 
co

unts 
on 

chocolate 
bev- 629 

5
.6

 
11.1 

1. 8 
67 

5
.7

 
6

.2
 

1
.8

 
5 

2
.8

 
3

.8
 

201 
47 

4
.9

 
5

.5
 

1. 9 
4 

1. 5 
2

.0
 

1
.5

 
2 

2
.5 

2
.7

 
2. 1 

2 
5

.4
 

1.5 
1

.4
 

656 
5

.4
 

11.1 
1

.8
 

sam
ples 

plated 
by 

the 
laboratory 

conform
ed, 

during 
each 

of 
6 

six
m

onth periods, to the recom
m

ended 
requirem

ent 
that 

such 
averages 

be 
not 

greater 
than 

200. 
A

verages, 
w

hen 
calcu.lated 

for 
a 

six-m
onth 

period on each type of product, w
ere 

occasionally greater than 2.0. 
T

his 
w

as tru
e of cream

; also true of con
densed skim

 m
ilk but few

 sam
ples of 

this product w
ere exam

ined. 
H

ig
h

 
average ratios 

on raw
 m

ilk during 
tw

o 
periods 

seem
ed to 

be, 
at least 

partially, tJ1e result of poor technique 
on the part"~

o
ne w

orker engaged in 
these exam

inations. 
T

his is in agree
m

ent w
ith 

the 
basic 

idea 
th

at 
the 

average ratio increases as the accu
racy of the technique decreases. 
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1. 
W

ith
 accurate techniqu

e aver
age 

standard plate count ratios, 
of 

the 
types 

of 
dairy 

products 
com


m

only 
exam

ined 
in 

public 
health 

program
s, 

can 
usually 

be 
m

ain
tained at a point not greater th

an
 200 

during six-m
onth 

periods 
taken 

to 
coincide w

ith grading periods. 
2. 

If 
the 

recom
m

ended 
require

m
ent is interpreted to m

ean that the 
average 

ratio 
for 

each 
type 

of 
product should not be over 2.0, the 
data reported indicate th

at this can
not alw

ays 
be 

achieved
· w

ith 
som

e 
products, 

notably, 
cream

. 
3. 

It 
appears 

th
at 

the 
.standard 

plate count 
ratio 

could 
be used to 

advantage by adm
inistrative officials 

in ~naintaining a satisfactory level of 
technique 

am
ong 

laborato
ry 

w
ork

ers and especially by state adm
inis

trators 
to 

attain 
reasonably 

com


parable 
results 

in 
different labora

tories. 
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. L
. 

H
ow

ell ..
..

... T
ahlequah 

F
irst 

V
ice-P

residen
t, 

R
ay 

F
air . ........

... P
arson

s 
V

IR
G

IN
IA

 
A

sso
c
iA

T
IO

N
 

O
F

 
1

\ftL
K

 
S

A
N

IT
A

R
IA

N
S

 

Second V
ice-P

reside/It, G
rove G

illiland .. D
odge 

C
ity 

P
•·esideat, J . D

. H
an

b
u

ry
 . . . . .....

..... P
ortsm

outh 

S
ecreta

ry-T
rea

su.rer, 
Ivan

 
V

an
 

N
ortw

ick
, 

C
h

ief 
V

t'ce-P
residen

t, 
C

. 
G

. 
K

n
ick

 . . .......... L
exin

gton
 

M
ilk S

an
itarian

, S
tate B

oard of H
ealth, T

opeka 
Sec•·eta

ry-T
reasurer, 

A
. 

A
. 

P
ais, 

S
tate H

ealth 
D

e-

A
u

d
ito

rs: 
partm

ent, 
R

ichm
ond 

D
on 

R
eed ....

....
. . ..........

.... C
offeyville 

A
u

d
itors: 

W
ilb

u
r 

P
alm

er ..................
..

. . W
ichita 

L
. 

A
. 

H
u

ff . ......
. , , ...

.....
....

... R
oanoke 

P
ublic 

R
elations, 

G
ene 

K
. 

L
ockard ...

...
. . T

opeka 
D

. 
L

. 
S

. 
W

oods .........•
..

..
... W

aynesboro 

A
ssociations W

hich H
ave D

esignated the 

JO
U

R
N

A
L

 of M
ILK

 and FO
O

D
 T

E
C

H
N

O
L

O
G

Y
 

A
s Their O

fficial O
rgan 

C
A

L
IF

O
R

N
IA

 
A

sso
C

IA
T

IO
K

 
O

F
 

D
A

IR
Y

 
A

N
D

 
M

IL
K

 

S
A

N
IT

A
R

IA
N

S
 

P
reside..t, B

. 
Q

. E
ngle, S

an
 F

rancisco 21, 
C

alifornia 

F
irst V

ice-P
residtm

t, R
obert L

. C
layton, S

an
 D

iego, 

C
alifornia 

Sectm
d V

ice-P
resident, E

. H
. B

iles, S
r., O

akland 9, 

C
alifornia 

Secretary-T
reasurer, 

D
. 

A
. 

C
ordray, 

C
alifornia 

S
tate 

D
epartm

ent 
of 

A
gricu

ltu
re, 

B
u

reau
 

of 

D
airy

 
S

ervice, 
1035 

Jen
n

in
g

s 
A

venue, 
S

an
ta 

R
osa, 

C
aliforn

ia 
A

uditors, 
E

arl 
E

ichner, 
S

tate D
ep

artm
en

t of 
A

gri
cu

ltu
re, 

S
an

 F
ran

cisco, 
C

aliforn
ia 

J, 
R

. 
F

oster, L
os A

ngeles, 
C

alifornia 

C
EN

TR
A

L IL
L

IN
O

IS 
D

A
IR

Y
 

TEC
H

N
O

LO
G

Y
 

SociE
T

Y
 

P
resident, 

L
. P

. H
ard

er ..••
. ............. D

ecatu
r 

V
ice-P

resident, 
M

. B
. 

B
u

rw
ash

 .....•
......

. P
eoria 

T
reasurer, 

R
obert 

Johnston ............... P
ontiac 

Secretary, 
P

. 
H

. T
racy, 

D
ept. of 

F
ood T

echnology, 

U
niversity of 

Illinois, 
U

rbana, 
Ill . 

Correspondit~g 
Secretary, 

J, 
W

. 
H

ay
es . .. P

rinceton 

Sergeant-at-A
rm

s, 
P

au
l 

L
ierm

an
 ........ C

ham
paign 

C
H

IC
A

G
O

 
D

A
IR

Y
 

TEC
H

N
O

LO
G

Y
 

SociE
T

Y
. 

P
resident, A

dolph B
ru

n
ner ......

..
........ C

hicago 

V
ice-P

resident, 
P

aul 
P

ertz ........•
•
.

..
..• C

hicago 

T
reasurer, 

R
obert W

. A
tkins ...

....
.•

.. G
ary, 

In
d

. 

Secretary, 
P

. 
H

. 
T

racy
, 

U
niversity 

of 
Illinois, 

U
rb

an
a 

S
erg

ea
n

t-a
t-A

rm
s, 

D
ave O

atm
an o

.
 

o 
o 

•
•
•
•
•
•
•
 C

hicago 

C
oN

N
EC

TIC
U

T 
A

ssociA
T

IO
N

 
O

F 
D

A
IR

Y
 

AND 
FooD

 
S

A
N

IT
A

R
IA

N
S

 

P
resident, 

L
eonard R

. D
ow

d ............ S
to

rrs 
V

ice-P
resident, 

F
red

 K
. A

rm
stro

n
g

 .... B
ran

fo
rd

 
Secretary, 

H
. 

C
lifford 

G
oslee, 

D
epartm

ent 
of 

F
arm

s 
an

d
 

M
arkets, 

S
tate 

O
ffice 

B
uilding, 

H
artfo

rd
 

T
rea

m
rer, 

C
urtis 

W
. 

C
haffee, 

D
epartm

ent 
of 

~~r~f~rdnd 
M

arkets, 
S

tate 
O

ffice 
B

uilding, 

I
N

D
IA

N
A

P
O

L
IS

 
D

A
IR

Y
 

T
E

C
H

N
O

L
O

G
Y

 
C

L
U

B
 

P
resident, 

0
. 

R
eed ..

. ..•
.

• ...
........ Indianapolis 

V
ice-P

resident, 
E

. 
A

lsop .........
. ..

. Indianapolis 

Secretary, 
F

. J. 
B

abel, 
P

u
rd

u
e U

niversity 
. 

W
est L

afayette 
A

ss•stant Secretary, W
. K

. M
oseley .... Indianapolis 

T
reasu.rer, 

W
o 

H
ow

e . . .... 
0 
•
•
 

0 
•
•
 

0 
•
•
•
•
•
 In

d
ianapo

lis 

M
A

S
S

A
C

H
U

S
E

T
T

S
 

M
IL

K
 

IN
S

P
E

C
T

o
R

s' 
A

sso
c
iA

T
IO

N
 

P
;.esident,_ 

E
dw

a
rd 

W
illiam

s .....
. W

e•t 
S

pringfield 

Vtce-P•·es•de>~t, 
Joseph 

J. 
D

onovan ....... B
rookline 

Secretary-T
reasurer, 

Jo
h

n
 

J. 
C

urtin 
57 

G
erm

ain 
A

ve., 
Q

u
in

cy 
69, 

M
ass. 

' 
P

ublicity 
O

fficer, 
John 

J. 
M

anning, 
M

ilk 
C

ontrol 
B

oard, 
140 

W
ash

in
gton S

t., B
oston. 

M
ETR

O
PO

LITA
N

 
D

A
IR

Y
 

TEC
H

N
O

LO
G

Y
 

S
OCIETY

 
P

resident, 
P

au
l C

orash .......... N
ew

 Y
ork, 

N
. 

Y
. 

V
ice-P

resident, 
G

. 
L

. 
F

ran
k

e ... F
arm

ingdale, N
. 

Y
. 

Secretary-T
reaSt<

rer, 
F

. 
H

. 
P

letcher, 
L

. 
I. A

gri. 
&

 

T
ech. 

In
stitute, 

F
arm

ingdale, 
N

. 
Y

. 
Sergeant-at-A

rm
s, 

A
lexander 

B
row

n, 
L

ong 
Island 

C
ity, N

.Y
. 

P
H

IL
A

D
E

L
P

H
IA

 D
A

IR
Y

 T
E

c
H

N
O

L
O

G
Y

 
S

o
c
iE

T
Y

 

P
resident, D

r. John L
. B

arn
h

art. ..
. P

hiladelphia 
F

irst 
V

ice-P
resident, 

D
r. R

. 
E

. 
H

ittle 
P

hiladelphia 

Second 
V

ice-P
resident, 

W
. 

S
. 

H
olm

es 
P

hiladelphia 
S

ecretary-T
reasu

rer, 
D

on
ald

 
D

. 
H

ayes, 
T

u
rn

er 
&

 
W

estcott, 
Inc., 

1327 
N

. 
M

arston 
S

t., 
P

hiladelphia 
21, 

P
a. 

A
ssista

n
t 

T
reasurer, 

T
hom

as 
W

eddell 
P

hiladelphia 
A

ssistan-t Secretary, A
lan

 M
oore ...

. P
hiladelphia 

\,Y
 A

SH
IN

G
TO

N
 

STA
TE 

M
IL

K
 

SA
N

ITA
R

IA
N

S' 
A

ssociA
T

IO
N

 

P
resid

m
t, 

L
eslie 

E
. 

Jen
n

e ...
......... O

lym
pia 

V
ice-P

resident, 
D

avid 
Jones ...

. . ..
. ... E

v
erett 

Secretary-T
ream

rer, 
L

. 
0

. 
T

ucker, 
S

tate 
D

e-1 
[lartm

ent of H
ealth, S

m
ith T

ow
er B

uilding, 
S

eattle, 
W

ashington 
!· 

· 

• 
W

is
c

o
N

S
IN

 
~
1
I
L
K
 

S
A

N
IT

A
R

IA
N

s' 
A

sso
c
iA

T
IO

N
 

P
resident, P

alm
er W

elsh ..
. ..

. ..... , .. N
ew

 Gl~~u• 
V

ice-P
resident, 

M
yron L

. 
C

lark
 ..

.... , . ... O
shkc\sh 

S
ecreta

ry-T
rea

su
rer, L

. W
. B

row
n

, W
iscon

sin
 S

ti te 

Dire~~~:;·tment of A
griculture, M

adison 
t 

G
eorg-e_ E

. 
C

arroll ..
. ....

. ....
....

. W
est 

A
llis 

L
eo W

. N
eitzel. . ........... W

isconsin R
apids 

A
u

d
ito

rs: 
C

. 
A

. M
ohr ......

. ........
. ......... M

adison 
V

ivian
, G

. 
R

ow
ley ......

...
.......... M

adison 

R
esu

m
e o

f 3
8

th
 A

n
n

u
a

l 
C

on
ven

tion
 o

f th
e In

tern
ation

al 
A

ssociation
 o

f M
ilk

 an
d

 F
o

o
d

 
S

an
itarian

s, H
eld

 at G
len

w
ood

 
S

p
rin

gs, C
olm

:ad
o, S

ep
tem

b
er 

2
6

-2
9

, 
1951 

T
h

e
 
T

h
ir

ty
-e

ig
h

th
 

A
n

n
u

a
l 

M
e
e
t

in
g

 o
f 

th
e
 IN

T
E

R
N

A
T

IO
N

A
L

 A
s
s
o

c
iA



T
IO

N
 

O
F 

M
IL

K
 

A
N

D
 

F
o

o
D

 
S

A
N

I

T
A

R
IA

N
S

, I
N

c
., a

t' G
le

n
w

o
o

d
 S

p
rin

g
s
, 

C
o

lo
ra

d
o

, 
S

e
p

te
m

b
e
r 

26--29, 
1951, 

w
a
s
 

s
u

c
c
e
s
s
fu

l 
in

 
e
v

e
ry

 
re

s
p

e
c
t. 

T
h

e
 

re
g

is
tra

tio
n

 
w

a
s
 

h
ig

h
e
r 

th
a
n

 

e
x

p
e
c
te

d
 

a
n

d
 

ta
x

e
d

 
th

e
 

c
a
p

a
c
ity

 
o

f 

th
e
 

m
e
e
tin

g
 

ro
o

m
s

. 
N

e
w

 
fe

a
tu

re
s
 

w
e
re

 th
e
 b

re
a
k

fa
s
t m

e
e

tin
g

s
, 

m
o

v
ie

s 

a
t 

th
e
 

b
e
g

in
n

in
g

 
o

f 
s
e
s
s
io

n
s
, 

th
e
 

b
re

a
k

in
g 

u
p

 o
f th

e
 s

e
s
s

io
n

s
 in

to
 fo

o
d

 

section~ 
a
n

d
 

m
ilk

 
s
e
c
tio

n
s
, 

th
e
 

o
r

g
a
n

iz
a
tio

n
 

o
f 

th
e 

C
o

u
n

c
il, 

a
n

d
 

a
n

 

u
n

u
s
u

a
lly 

e
n

jo
y

a
b

le
 

e
n

te
rta

in
m

e
n

t 

e
a
c
h

 
e
v

e
n

in
g

. 
A

tte
n

d
a
n

c
e
 

a
t 

th
e
 

b
e
g

in
n

in
g 

s
e
s
s

io
n

s
 

w
e
re

 
s
tim

u
la

te
d

 

b
y

 th
e 

o
ffe

rin
g

 o
f d

o
o

r p
riz

e
s
 a

t e
a
c
h

 

s
e
s
s
io

n
. 

T
h

e
 

p
a
p

e
rs

 
·w

ill 
b

e
 

p
re

s
e
n

te
d

 
in

 

fo
rth

c
o

m
in

g
 

is
s
u

e
s 

o
f 

th
is

 
J

o
u

rn
a

l. 

A
t 

th
e
 
b

u
s
in

e
s
s
 
s
e
s
s
io

n
 
th

e
 
A

s
s
o



c
ia

tio
n

 
a
u

th
o

riz
e
d

 
a 

s
tu

d
y 

a
n

d
 

re


p
o

rt "
o

n
 th

e 
d

e
s
ira

b
ility

 o
f e

s
ta

b
lis

h


in
g

 q
u

a
lific

a
tio

n
s
 
a
n

d
 

le
g

is
la

tio
n

 
fo

r 

P
ro

fe
s
s
io

n
a
l 

S
a
n

ita
ria

n
s
 
a
n

d
 
R

e
g

is


te
re

d
 
S

a
n

ita
ria

n
s
 e

ith
e
r w

ith
in

 its
e

lf 

o
r 

in
 

c
o

lla
b

o
ra

tio
n

 
w

ith
 

o
th

e
r 

n
a
tio

n
a
l 

a
s
s
o

c
ia

tio
n

s
 

h
a
v

in
g

 
s
im

ila
r 

o
b

je
c
tiv

e
s
."

 

A
p

p
re

c
ia

tio
n

 
o

f 
th

e
 

w
o

rk
 

o
f 

th
e
 

la
te 

·w
illia

m
 

B
. 

P
a

lm
e
r, 

fo
rm

e
r 

M
a
n

a
g

in
g

 E
d

ito
r o

f th
e
 J o

u
n

w
.l, w

a
s
 

e
x

p
re

s
s
e
d

 
in

 
th

e
 
fo

llo
w

in
g

 
c
ita

tio
n

: 

C
itation 

W
illiam

 B
. P

alm
er 

for the unfaltering discharge of his duties, 
recognition of his responsibilities 

and his 
conscientious and w

ise 
adm

inist;ation o
f 

public 
health 

law
s 

in 
th

e 
com

m
unity 

in 

w
hich 

he 
liv

ed
;-

for 
his 

zealous 
interest 

in the w
ork o

f the A
ssociation 

as show
n 

by 
his 

accom
plishm

ents 
as 

'co
m

m
ittee 

m
em

ber, as O
fficer, and as P

resid
en

t· for 
having 

m
anaged 

so 
w

ell 
the "Journ~l 

o
f 

M
tlk 

and 
F

ood 
T

echnology"; 
fo

r 
his 



tireless devotion to th
e field o

f sanitation 
a

nd advancem
ent of the profession. 

G
iv

en 
this 

day
 

of 
S

ep
tem

b
er 27, 

1951
, 

at the 38
th

 A
n

n
u

al M
eeting A

ssem
b

led 
G

lenw
ood 

S
p

rings, 
C

olorado 
by 

th
e 

In
ternational 

A
ssociation 

o
f 

~'Iilk 
an

d 
F

o
od 

S
an

itarian
s. 

-G
eo. 

A
. W

est 
S

ecretary
-T

reasu
rer 

K
. G

. 
W

eck
el 

P
resid

en
t 

P
resid

ent \\ eckel p
resented to the 

E
d

ito
r 

of 
th

e 
J otw

na
l, 

D
r. 

Jam
es 

H
o

usto
n S

h
rad

er, an engrossed cita
tion as fo

Jlm
,·s : C

itatio
n

 
p

resen
ted to 

Jam
es H

o
u

sto
n

 S
h

rad
er 

b e c a u s e 
h

e 
h

as 
served 

in 
th

e 
diffi

cult 
ro

le 
o

f 
com


m

u
n

ity
 
p

u
b

lic
 

h
ealth 

ad
m

in
istra

to
r 

w
h

en 
th

e 
d

e
velopm

en
t 

and 
ap


p

lica
tio

n 
of 

th
e 

technology o
f 

sani
ta

tion w
as in its in

fa
ncy

; 
because 

h
e 

co
llated 

an
d

 
p

re
pa

red a leading tex
t 

in 
food 

sanitatio
n 

p
rinciples 

an
d

 
practices

; 
because 

h
e 

pioneered 
in 

the 
dev

elopm
ent 

of 
o

r
g

anized indu
strial sanitation practices and 

their m
ean

s o
f ad

m
in

istratio
n

; because h
e 

c
h
o
~e 

to 
dissem

inate 
know

led
g

e 
of 

th
e 

S
cience 

o
f 

S
an

itatio
n

 
by 

servin
g 

lon
g, 

faithfully, 
an

d
 

successfully 
as 

E
d

ito
r 

o
f 

th
e 

"Jo
u

rn
a

l 
of 

M
ilk 

an
d

 
F

o
o

d
 

T
ech


n

o
logy" ; because h

e is a versatile thou
g

h
t 

p
ro

vo
k

er 
in 

th
e 

p
roblem

s an
d

 
p

otentiali
ties 

o
f 

th
e 

p
ro

fession 
o

f 
sanitation

; 
be-

. cause o
f 

his sincere scho
larly

 
eloquence; 

because o
f his w

ise counsel to a long line 
o

f 
officers 

o
f 

the 
o

rg
an

izatio
n

; 
an

d
 

be
ca

use 
of 

the sterlin
g

 ex
am

p
le h

e has 
set 

fo
r 

all 
m

en, as a 
teacher an

d
 a 

leader. 
G

iv
en this 27th clay of S

eptem
ber, 1951 

at 
th

e 
38th 

A
n

n
u

al 
M

eeting 
A

ssem
b

led 
G

lenw
ood S

prings, 
C

olorado by th
e 

' 
IN

T
E

R
N

A
T

IO
N

A
L

 A
S

S
O

C
IA

T
IO

 
o

f 
M

IL
K

 A
N

D
 

F
O

O
D

 
S

A
N

IT
A

R
IA

N
S 

G
eo

. A
. 

W
est 

S
ecretary

-T
reasu

rer 
K

. 
G

. W
eck

el 
P

resident 

T
h

e new
 officers 

of 
the A

ssocia
tion are: 
P

1·esident, 
H

. 
L

. 
T

h
o

m
asson ... S

h
elbyville, 

In
d

. 
p

,·esldtm
t-E

iect, 
H

. J. 
B

a
rn

u
m

 .... D
en

ver 
C

olo
. 

F
irst 

V
ice·P

•·esiden
t, 

J. 
D

., F
au

lk
n

er 
' 

'· 
W

ash.in
gton

, D
.C

. 
Second 

V
ice·P

•·esidc
ut, 

I. 
E

. 
P

ark
in

 
S

tate C
ollege, P

a. 
Secretm

·y·T
reasnrer, G

. A
. W

<;st R
ochester, 

N
. 

Y
. 

A
u

.d-itors, 
D

r. 
W

. 
H

. 
H

a
skell ............. B

eloit, 
W

is. 
J. 

M
. 

D
ou

ghty ..
...

.
..... S

an
ta F

e, 
N

. M
ex. 

A
ttendance prizes to th

e holder of 
the successful· num

b
er on the m

em


b)rship badges w
ere presented at the 

beginning of each session by repre
sentatives 

of 
the 

affiliates 
w

hich 
donated the prizes : 

· 
T

h
e . io

w
a 

A
ssociation, 

rep
resented 

by 
F

. W
. K

ra
m

er, V
ice-P

resid
en

t, an
nounced 

A
ssociA

T
IO 

N
E

w
s 

to th
e w

inn
er, 

R
u

ssell 
P

alm
er of D

etro
it, 

th
ree 

ph
easan

ts 
"after 

they 
w

ere 
sh

o
t". 

T
h

e 
A

sso
ciated

 
Illin

ois 
M

ilk
 

S
an

i
tarian

s g
av

e six
, ch

o
ice, 

boned steaks, 
to 

be 
air-m

ailed 
to 

D
o

ug 
M

o
rton, 

fro
m

 
M

o
reland, 

\.Y
yom

in
g. 

In
diana, 

th
rough 

T
im

 
S

ullivan, 
g

av
e 

tw
o bo

x seats fo
r th

e 500-m
ile speed 

race 
to K

en
 B

o
w

m
an

, of B
o

w
ld

er, C
o

lo
rad

o
. 

T
h

e 
N

ew
 

Y
o

rk
 

p
rize 

w
as 

g
iven 

by 
C

larence \.Y
eber to D

r. 'vV
. 

A
. V

ern
o

n of 
H

utch
inso

n, 
K

an
sas. 

It w
as 

a 
"M

anual 
on :M

ilk P
lan

t O
p

eratio
n". 

M
ichigan 

g
ave 

a 
case o

f 
canned ch

er
ries, 

by 
M

ilo 
V

,Tilson, 
th

e 
P

resid
en

t, 
to 

R
. 

D
. 

R
itchie, 

sanitarian, 
fro

m
 

L
aram

ie, 
'vV

yo
m

ing. 
1\Iinnesota g

av
e an 

asso
rtm

en
t of M

in


n
eso

ta 
ch

eeses, 
w

o
n

 
by 

D
r. 

H
aro

ld 
R

itchie, 
C

h
ief 

S
a-n

itarian
 

o
f 

S
w

ift 
an

d
 

C
o

m
pany, 

presented 
b

y
 

C
. 

H
. 

H
o

lco
m

be 
of S

t. P
aul. 

'vV
ashington 

g
av

e 
a 

w
oo

den 
serv

ing 
tray

, by L
eslie E

. Jen
n

e, th
e P

resid
en

t, to 
B

. C
. B

ooth
, 'vV

elcl C
o

unty H
ea

lth D
epart

m
en

t, 
G

reeley, 
C

o
lo

rad
o

. 
C

larence 0
. W

id
d

er of th
e S

tate B
o

ard
 

of 
H

ealth
 

of 
\i\Tiscon

sin 
gave 

q.n 
asso

rt
m

en
t o

f cheeses to
 D

r. R
. S

. Johnson, L
a 

Ju
n

ta, C
olorado

. 
J

esse B
arlo

w
 o

f M
isso

u
ri p

rese
n

ted 
an 

asso
rtm

en
t o

f cheeses to
 Jo

hn B
ro

w
n

 o
f 

C
o

lo
rad

o 
S

pririgs, 
C

olo
rado, 

an
d

 
a 

p
air 

o
f nig

h
t d

riv
ing g

lasses to
 E

d
w

ard
 C

h
am


berlain of D

en
v

er. 

A
t 

an
 

evening 
session 

to 
"G

et 
A

cquainted 
in 

the 
C

orral", 
B

ill 
B

ry
an

t 
show

ed 
a 

series 
of 

candid 
shots on the m

oviG
 cam

era of a large 
num

ber 
of 

fam
iliar 

faces 
taken 

at 
the 

variou
s 

conventions 
over 

the 
country. 

T
h

e 
series 

w
as 

entitled 
"S

ee O
u

rselves as 
O

thers S
ee U

s", 
and 

w
as 

high-lighted 
by 

B
ill's 

w
itticism

s. 
T

h
e n

ex
t even

ing vve had a chuck 
w

agon 
dinner 

featuring 
a 

buffalo 
roast 

w
ith 

all 
the 

trim
m

ings; 
the 

entertainm
ent provided hillbilly m

u
sic, a plum

ber concert, and dem
on

stration 1n 
square 

dancing 
( sub

se
quently 

\J?articipated 
in 

by 
th

e 
guests). 

-...... 
O

n
 

the 
th

ird
 

evening, 
at 

a 
"M

in
ers' 

D
in

n
er", 

D
r. 

Johns 
w

as 
giv

en 
the prize of 

a tooth 
pick for 

giving the shortest speech at the con


vention an
d

 M
r. T

arb
ett w

as given 
the 

sam
e 

prize 
for 

presenting 
the 

longest 
speech. 

O
n

e 
m

em
ber 

w
as 

called 
upon to recite "C

asey at the 
B

at" w
ith gestures. 

A
 quartet w

as 
selected 

from
 

the 
m

em
bers. 

T
h

is 
quartet 

did 
an

 
excellent 

job
. 

D
r. 

G
eorge 

G
rim

m
 an

d
 

C
. 

B
. 

S
hogren 

had a 
five 

m
inute debate on "B

eer 
vs. 

M
ilk". 

T
h

en
 fo

llow
ing 

w
as 

a 
gam

bling casino. 
O

n
e thousand dol

lars 
in 

paper 
m

oney 
w

as 
given 

to 
each 

participant. 
S

uch 
gam

es 
as 

C
huck-a-L

uck, 
H

o
rse 

R
acing, 

P
oker, 

B
eat 

the 
D

ealer, 
and 

D
ice 

w
ere played. 

T
h

e gam
e w

as raided 

180 

by th
e "local police" ( ?) . T

h
e m

on
ey 

w
as turned in for lottery tickets and 

the 
w

inners 
w

ere 
given 

fiv
e 

silver 
dollars 

each 
as 

a 
so

uven
ir 

of 
the 

W
est. 
N

um
erous 

trips 
too 

w
ere 

taken
. 

T
h

e m
ost extensive one w

as to his
to

ric 
A

spen, 
for 

a 
ride 

on 
th

e 
fam

ous 
ski-tow

 
up 

A
jac M

ountain, 
tw

o m
iles high. 

A
dditional features 

w
ere provided for the entertainm

ent 
of 

the ladies. 
It w

as a g
reat "Convention. 

A
n

 outstanding event w
as the or

ganization 
of 

th
e 

C
ouncil, 

as 
pro

v
ided by the new

 C
onstitution

. T
hose 

present from
 

th
e 

affiliate 
organiza

tion
s w

ere: 
C

larence 
0

. 
W

id
d

er .............
... W

iscon
sin

 
P

. 
E

d
w

ard
 

R
iley

 ...
...

...
......

....
.

.. Illinois 
C

. 
H

. 
H

olcom
be ....

...
...

...
..

..
.

.. l\Iinneso
ta 

L
eslie 

E
. 

J
en

n
e ..

....
...

..
....

.... \¥
ash

in
g

ton 
J

. M
ilo W

ilson ...
....... , .

..
. , ...

... M
ich

ig
an

 
J. H

. 
B

arlow
 ...

....
...

..
..

..
..

...
.

.. niissou
ri 

P
au

l 
C

orash 
.....

..........
..

..... 
Tew

 
Y

ork
 

J
am

es 
B

u
rk

ett 
....

..•
..

..
.. , .•

..
...

...
. Iow

a 
Jim

 
S

u
llivan

 
......

...
...

........
...

. In
d

ian
a 

D
. 

B
. 

M
o

rto
n

 .....
.......

.. , .....
.
.... Illinois 

N
elso

n 
H

o
h

l 
....

....
......

..
...... N

ew
 

Y
o

rk
 

C
. 

li'L 
\\Teb

er. ..
..

.....
.....

..
.....

. N
ew

 Y
o

rk
 

B
. 

0 .• E
n

g
le

*
 ..

...
...

..
..

.
....

..
... C

alifo
rn

ia 
K

. 
G

. 
VV

eckel, 
P

resid
en

t, 
IA

l\1F
S

 ... V
V

iscon
sin 

H
. L

. T
h

om
asson

, E
x

ecu
tive S

ecretary, IA
l\·IF

S
 

N
ew

 Y
o

rk
 

G
eorge A

. \-V
est, S

ecretary
-T

reasu
rer, IA

li1
F

S
 

N
ew

 
Y

ork
 

* O
b

server for C
aliforn

ia 

P
resid

en
t vV

eckel announced th
at 

the 
purpose 

o
f 

this 
C

ouncil 
is 

to 
provide 

a . m
eans 

for 
bringing 

to
geth

er the 
affiliate 

organizations to 
facilitate the handling of m

any prob
lem

s 
of 

m
utual 

interest 
in 

the 
de

velopm
ent of the organizations an

d
 

the professio
nal w

ork of sanitarians. 
H

e pointed out th
at the function 

of 
the C

o
uncil is to advise the E

xecu
tive. B

oard in the O
J?erations 

of the 
affairs 

of 
the 

A
ssociation. 

H
e 

stated 
th

at 
the 

A
ssociation 

can 
serve 

the 
affiliates 

better 
now

 
be

cause th
e m

any activities w
hich w

ere 
form

erly 
distributed 

betw
een 

the 
se~

retary's 
office, 

the 
m

anaging 
ed1tor, and the publisher w

ill now
 all 

be 
central.ized 

in 
the 

office 
of 

the 
E

xecutive 
S

ecretary, 
M

r. 
H

. 
L

. 
T

hom
asson. 

T
h

e A
ssociation plans 

to 
publish 

m
ore 

new
s 

from
 

the 
affiliates. 

N
ow

 
w

e 
shall 

be 
in 

a 
better position to 

give the affiliates 
b.etter 

service 
in 

Journal 
subscrip


tions 

through 
the 

centralization 
of 

A
ssociatio

n 
m

atters 
at 

one 
point. 

A
lso, 

new
 

m
atters 

of 
technical 

in
terest 

can 
be 

m
im

eographed 
out 

prom
ptly to the m

em
bers. 

E
xecutive 

S
ecretary 

T
hom

asson 
described his new

 office facilities at 
S

helbyville, a tow
n of 12,000 people, 

w
ith 

full 
tim

e 
clerical 

assistance. 
(C

o
ntinu

ed 
on 

p
ag

e X
) 



181 

P
A

G
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A
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M
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C
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u
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n
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tate 
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L
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 C
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65 
B

abcock, 
C

. 
}

.-C
om

m
on 

C
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o
f 

O
ff-F

lavor M
ilk and T

heir C
ontrol 

68 
B

arber, 
F
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W
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B
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A

s
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of P
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170 

B
lack, L

. A
.-S

e
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B
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e
e
 P
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B
row

n
, J. H

.-S
e
e
 P

elczar, M
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B
ryan, C

. S
.-F

a
c
ts in C

attle D
isease 

W
h

ich
 

A
re 

E
ssential 

for 
In

spec-
to

rs 
to K

n
o

w
 ...

. ......
...

. ..
. . . . 

142 
B

ryan, 
C

. 
S

.-P
ro

b
lem

s 
C

reated for 
th

e 
D

airy
 

In
d

u
stry

 
by 

A
ntibiotic 

M
astitis T

reatm
ents 

. . . . . . . . . . . . . 
161 

B
ryan, 
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S.-

T
h
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R

ing 
T

est 
for 

B
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 M

anagem
en
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B

uck, T
. C

.-S
e
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 K

aplan, E
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C
albert, 

H
. 

E
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T
h

e 
P

roblem
 

o
f 

A
nti

biotics in M
ilk
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61 

C
laiborne, F

. B
., and C

ox, K
. E

.-T
h

e 
D

irect M
icroscopic C

ount on 
P

re
served 

M
ilk 

S
am

ples: 
A

n
 

E
ffec-
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M

easure 
for 

U
n
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S
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W
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C
on
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l 
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C
laybau
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elson, F
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T
h

e E
ffect of A
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C
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ilk

 
P
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E

q
uipm

ent 
and 

S
anitation 
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35 

C
o

u
rtney, 

J. 
L

.-A
v

erag
e 

P
late 

C
ount 

R
atios 

o
f 

D
airy 

P
roducts 

C
alculated 

fo
r 

P
eriods 

o
f 

S
ix

 
·M

onths 
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..

..
....
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.....
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176 

C
ox, K

. E
.-S

e
e
 C

laiborn
e, 

F
. B

. 
C

rock
er, 

C
. 

K
.-S

e
e
 D

vorkovitz, 
V

. 
C

rocker, 
C

. 
K
.
-

V
ariations 

in 
th

e 
C

haracter istics 
o

f 
E

. 
coli 

Indu
ced 

by 
Q

u
atern

ary
 

A
m

m
on

ium
 

C
o

m
-

pounds ..........
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138 
D

ah
lberg, 

A
. 

C
.-L

e
t 

U
s 

C
onsider 

O
u

r 
S

an
itary 

M
ilk 

L
eg

islatio
n
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31 

D
oan, F
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.-S

e
e
 S

m
ith, A

. C
. 

D
ru

ry
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. R
.-W

h
a
t the M

ilk Inspec-
tor 

S
hould 

K
now

 
A

bout 
N

ew
 

M
astitis 

T
r
e
a
t
m
~
nt
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D

vorkovitz, 
V

., 
C

rocker, C
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K
., 

and 
G

allow
ay, 

S
.-S

tu
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w
ith 

S
ani

tizers 
B

ased 
on 

Q
u

atern
ary

 
A

m


m
onium

 
S

alts 
. . . . . . . . . . . . . . . . . . . 

18 
E

lliker, 
P

. R
.-S

e
e
 P

ark
er, 

R
. 

B
. 

E
lliker, 

P
. R

.-T
h

e
 P

roblem
 of B

ac
teriophage in the D

airy In
d

u
stry
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13 

E
m

ery, A
. J.-S

e
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 H

u
cker, G
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E

seelen, 
W
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B

., 
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e
e
 

N
ebesky, 

E
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A
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P
A

G
E

 

A
gars 

P
roposed 

fo
r 

B
acterial 

P
late 

C
ounts 

of 
M

ilk, 
A

 
C

om
parative 

S
tudy o

f 
S

ix
..............
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.. 

98 
A

ntibiotics 
in 

M
ilk
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9 

R
eview
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T

h
e 

E
ffect of 
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A
ntibiotics 

in 
M

ilk, 
T

h
e 

P
roblem

 
o
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61 
A

ntibiotic M
astitis T

reatm
ents, P

ro
b


lem
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reated for th
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airy

 Indu
s-
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. ....

..
....... 

161 
B

abc;ock T
est C

entrifu
ge, A

 
N
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T

em
p

eratu
re 

M
easurem

ent 
in 

th
e 137 

B
acteria 

P
late 

C
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Influ
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P
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M
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T
o
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and 
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A
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ellers, C
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57 
P

ublic H
ealth

 S
ervice, T

h
e D

evelop
m

ent of th
e M

ilk and F
ood S

anita
tion 

P
ro

g
ram

 o
f 

the ..
... 116, 

144, 
162 

Q
uality 

A
ppraisal 

S
tandards 

in 
the 

P
rocurem

ent o
f D

airy P
roducts fo

r 
M

ilitary 
R

eq
uirem

ents, 
E

x
ig

en
t 

P
roblem

s in th
e U

se of . ...
. ...... 

57 
Q

uality 
C

ontrol, 
Integrated 

S
uper

vision o
f M

ilk
. . . . . . . . . . . . . . . . . . . . 

33 
Q

u
atern

ary 
A

m
m

onium
 

C
om

pounds, 
D

estru
ction 

of 
L

actic 
A

cid 
S

trep
tococcus 

B
acteriophage 

by 
H

y
p

o
chlorite 

and 
. . . . . . . . . . . . . . . . . . . . 

52 
Q

u
atern

ary
 A

m
m

onium
 S

alts, S
tudies 

w
ith 

S
anitizers 

B
ased on. . . . . . . . . 

18 
Q

u
atern

ary 
A

m
m

onium
 

C
om

pounds, 
V

ariations in
 th

e 01aracteristics o
f 

E
. co

li Induced by
. . . . . . . . . . . . . . . . 

138 
R

esazurin 
R

eduction 
in 

F
resh

ly
 

D
raw

n
 

M
astitic-L

ike 
M

ilk, 
A

 
S

tudy 
of 

. . . . . . . . . . . . . . . . . . . . . . . 
27 

R
es istance 

of 
a 

F
aculative 

A
e

robic 
S

p
ore-F

o
rm

ing B
acterium

 in E
v

ap-
o

rated
 

M
ilk, 

T
h

erm
al. ....

. . . .... 
173 

R
ing 

T
est 

for 
B

rucellosis 
in 

H
erd

 
M

an
agem

ent, 
T

h
e 

. . . . . . . . . . . . . . . 
109 

R
ubber P

arts, L
ye S

o
lution for M

ilk-
ing 

M
achine 

. . . . . . . . . . . . . . . . . . . . 
153 

S
am

ples, 
T

h
e 

D
irect 

M
icroscopic 

C
ou

n
t 

on 
P

reserved 
M

ilk
; 

A
n

 
E

ffective 
M

easure 
fo

r 
U

n
ifo

rm
 

S
tate-W

ide 
C

ontrol 
. . . . . . . . . . . . . 

105 
S

an
itary

 
M

ilk 
L

eg
islation, 

L
et 

U
s 

C
onsider 

O
ur 

. . . . . . . . . . . . . . . . . . 
31 

S
anitary 

P
rocedure, 

R
epo

rt 
o

f 
the 

C
o

m
m

ittee 
on 

. . . . . . . . . . . . . . . . . . 
5 

S
anitation 

D
epartm

ent, 
W

h
at 

the 
C

ity 
O

fficial 
D

esires 
for 

H
is

..... 
39 

S
an

itation, 
E

scher·ichia, 
col·i 

as 
an

 
In

dex 
to 

. . . . . . . . . . . . . . . . . . . . . . . 
75 

S
anitation, 

M
ilk 

P
lan

t 
E

quipm
ent 

and 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

35 
S

anitation 
P

ro
g

ram
 

of 
the 

P
ub

lic 
H

ealth
 

S
ervice, 

T
h

e 
D

evelopm
ent 

of th
e M

ilk and F
ood ...

.. 116, 
144, 

162 
S

an
itarian, 

R
esearch 

as 
It 

A
ffects 

th
e M

ilk 
. . . . . . . . . . . . . . . . . . . . . . . . 

114 
S

anitizers B
ased on Q

u
atern

ary
 A

m


m
onium

 S
alts, 

S
tudies w

ith
...

. ... 
18 

S
hipm

ent of M
ilk, P

roblem
s o

f M
id

w
est P

roducers in In
tersta te. . . . . . 

71 
S

hipm
ents,. 

rational 
C

onference 
on 

In
terstate 

M
ilk 

. . . . . . . . . . . . . . . . . 
149 

S
oil 

F
ilm

 B
uildu

p and L
ow

 S
u

rface 
W

ettin
g

 
P

roperties to 
P

lastic and 
C

h
ina 

S
u

rfaces, 
T

h
e R

elation o
f . . 

95 
S

tains P
roposed for th

e D
irect M

icro
scopic 

E
xam

ination 
o

f 
M

ilk, 
A

 
C

om
parative S

tudy of. . . . . . . . . . . . 
49 

S
up

erv
ision of M

ilk Q
uality C

ontrol, 
In

tegrated 
. . . . . . . . . . . . . . . . . . . . . . 

33 
T

em
peratu

re 
M

easu
rem

ent 
in 

the 
B

abcock T
est 

C
entrifuge, 

A
 

N
o

te 
on 

...
..

. . ....
. ..........

....
.... 

137 
T

rainin
g 

P
roblem

s, 
F

ood 
H

an
d

ler . . 
37 

V
accines 

in 
D

airy and A
nim

al 
D

is
ease 

C
ontro

l 
. . . . . . . . . . . . . . . . . . . . 

111 
W

ettin
g

 
P

roperties 
o

f 
P

lastic 
an

d
 

C
hina • S

urfaces, 
T

he 
R

elation 
of 

S
oil 

F
ilm

 B
uildup 

and 
L

ow
 

S
u

r-
face 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 
95 
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E

D
IT

O
R

IA
L

 
N

o
T

E
S

 

E
D

IT
O

R
IA

L
 

N
O

T
E

S
 

(C
o

n
tin

u
ed

 from
 p

ag
e 

169) 

m
ent. . 

T
h

ere is 
perhaps 

no 
better 

exam
p

le o
f th

e 
achievem

ents to be g
ain

ed for the general good and 
service o

f others than th
at o

f th
e H

.eso
lvin

g o
f C

on
cepts in the estab

lishm
ent o

f the 3
A

 S
anitary S

tand
ards 

for 
D

airy 
E

q
uipm

en
t, 

and 
in 

w
h

ich 
m

an
y 

m
em

bers 
o

f 
the 

A
sso

ciation 
participate. 

It 
is 

in
cum

bent o
f all to accept responsibi li ty in som

e fo
rm

 
o

r anoth
er in the giv

ing o
f self to the help o

f others; 
this 

m
ay be 

in 
p

articipating 
in 

the 
w

o
rk

 
o

f 
com


m

ittees, or in w
ork o

f the affi liate organizations, o
r in 

interesting others in th
e p

ro
fession

. 

m
arri age, 

until the day .that N
o

ah entered into th
e 

A
rk

. 
A

nd kn
ew

 not until the flood cam
e an

d
 took 

them
 a·w

ay." 
I 

believe 
w

e 
can take 

coun
sel 

from
 

a 
statem

en
t 

m
ade by A

braham
 L

incoln at S
p

ringfield, Illinois, on 
Ju

n
e 16, 

1858, that " I ( w
e ·co

uld first know
 w

here 
w

e are and w
h

ith
er w

e are tending, w
e could better 

judge w
hat to do, and how

 to do it. " 
O

u
r participat ion in the m

eetin
gs and affa irs o

f 
th

e A
ssociation is in k

eep
in~· -vvith these thoughts. 

K
. G

. 
W

E
C

K
E

L
, P

1'esid
en

t 

In
ternational A

ssociation of M
i lk and 

F
o

o
d

 S
an

itarians, Inc. 

T
h

e tum
blew

eed gives up
, and blow

s, 
and d

rifts 
R

E
F

E
R

E
N

C
E

s
 

w
ith th

e w
ind

. 
~
,
.
h
 M
i

ll~ 
Iu

d
u

str)> 
N

ew
s, 

M
ilk 

In
d

u
stry

 
F

o
u

n
d

ation, 
S

u
m

m
er 

.In
 M

atthew
, C

hapter 24
, V

erses 38, 39
, it states, 

~-tiJ.~ilr~~·a.l er, Jul y, 
19 s1 , page 3 9. 

"F
o

r 
in 

the days 
th

at w
ere 

before th
e flood 

th
ey 

3. 
"S

to
p

 
B

ru
cellosis," 

N
at ional 

B
rucellosis 

C
om

m
ittee, 

1951. 
' 

4. 
T

h
e S

u
rp

lus I s G
one, R

o
sw

ell G
arst, T

he F
arm

 Q
u

a1·te1·ly, 
w

ere eating and drinkin
g, 

m
arrying 

and 
g

iving 
in 

6, N
o. 1, 1951

, page 32. 

w
v

a
rfa

rin
. ~ 

PROVIDES SCI.ENTIFIC RAT AND M
OUSE 

CONTROL FOR THE FOOD INDUSTRY 

*w
arfarin

 
is 

a 
su

b
stan

ce 
d

isco
v


ered

 
in 

th
e 

la
b

o
ra

to
rie

s 
o

f D
r. 

K
arl 

P
aul 

L
ink, 

B
iochem

istry 
D

e
p

a
rtm

e
n

t, 
U

niversity o
f W

isconsin, 
by 

D
rs . M

ark 
A

. S
tah

m
an

n
, M

iyoshi lk
aw

a an
d

 L
ink. 

W
arfarin

 w
as p

aten
ted

 by th
e W

iscon
sin 

A
lum

ni 
R

esearch 
F

oundation 
an

d
 

d
ev

elo
p

ed
 

w
ith

 th
e h

elp
 o

f D
r. 

L
ink's 

.research g
ro

u
p

. 
W

arfarin
 rodenticides 

a
re

 
a
v

a
ila

b
le

 u
n

d
e
r v

a
rio

u
s 

tra
d

e
 

n
am

es at drug, h
ard

w
are, feed, seed

, 
g

en
eral, an

d· d
ep

artm
en

t stores th
ro

u
g

h


o
u

t th
e country. 

W
arfarin baits control rats an

d
 m

ice easily, efficiently, an
d

 econom
ically, 

regardless of season o
r location. W

ith the aid of this U
niversity of W

is

consin discovery, sanitation stan
d

ard
s can b

e im
proved im

m
easurably. 

W
arfarin 

becom
es 

lethal 
after sm

all 
am

ounts 
h

av
e 

b
een

 
consum

ed 

over a 
period of days. 

N
o

 pre-baiting is required, an
d

 no "b
ait shy

ness" is created
. 

Infestations are reduced to the m
inim

um
 level, 

then kept there. P
erm

anent b
ait stations assure year-round control. 

. i 



B
a

cterio
lo

g
ica

l 
A

sp
ects 

o
f 

th
e 

E
v

a
lu

ation 
o

f th
e A

d
eq

u
a

cy
 

o
f 

P
a

steu
riza

tio
n

 

(C
ontinued from

 page 172) 

organism
s should 

be deferm
in

ed 
in 

m
ilk, cream

, 
and ice 

cream
 m

ix
. 

S
econd, 

a 
heat-resistant, 

non
pathogenic test organ

ism
 should be 

fo
und 

w
hose 

heat-resistance 
is 

greater 
than that of the m

o
st heat

resistant 
pathogen. 

T
h

e 
slope 

of 
the th

erm
al death curve of this test 

organism
 in various dairy produ

cts 
should be nearly equal to that of th

e 
m

o
st resistant pathogen. 

T
h

ird
, this test organ

ism
 could be 

approved 
by 

health 
officials 

and 
m

ade 
available 

to 
others 

for 
the 

determ
ination 

of 
adequacy 

of 
p

as

teurization
· treatm

ents. 
F

o
u

rth
, 

sufficient 
studies 

could 

then be m
ade using th

e test culture 

in 
vario

us 
dairy 

products 
so 

that 

curves 
could 

be 
p

repared 
to 

show
 

any com
binations of 

tim
e and tem

-

fo
r 

S
a

n
ita

ria
n

s, 
field

 
M

en
 

a
n

d
 

In
sp

ecto
rs 

M
ineraligh t 

is 
a 

com
pac

t 
p

o
rt· ··1 

ab
le 

lo
ng w

ave u
h

ra-vio
lct lig

h
t I 

w
h

ich
 

cau
ses 

flu
orescen

ce 
in 

m
i lk

ston
e

1 
fats) 

an
d

 
oth

er 
so

ils 
! 

n
o

t 
readi ly 

seen 
by 

th
e 

eye. 
U

sed lik
e a 

flashli g
h

t. 
O

p
erates 

110 
V

-A
C

 o
r b

atteries. 
A

d
ap

ter 
availab

le 
for 

110 V
-D

C
. 

C
arry

· 
in

g case 
op

tion
a

l , b
u

t necessa
ry 

fo
r t;attery op

eration
. 

M
o

d
erate 

cost · 
V

a
lu

ab
le 

aid
 

to 
an

y 
size 

p
lan

t. 
In

d
isp

en
sab

le 
in 

im
orov· 

in
g 

sa
n

itary 
sta

ndard
s. 

W
rite 

for 
li teratu

re 

perature w
hich w

o
uld be com

parable 
to 

presently 
accepted 

standard
s 

of 
pasteurization. 

T
h

ere w
i ll 

be ever-increasing 
re

quests by the dairy industry for th
e 

app1~ova
l of 

new
 tim

e and tem
p

era
ture 

co
m

binations 
of 

H
T

S
T

 
p

as
teurization for m

ilk, ice cream
 m

ix, 
cream

, chocolate m
ilk, sherbe1~ts , and 

possibly 
other 

dairy 
products. 

A
 

unification of m
ethods of study and 

presentation of results w
ill do m

u
ch 

to bring abo
ut a m

ore rap
id approval 

of 
these 

pasteurizat_ion 
treatm

ents. 

R
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F
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R
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W
S

 
(C

ontinued from
 page 180) 

T
h

e Jo
u

rn
a

l w
ill 

be 
printed in the 

sam
e 

tow
n 

at one-half the 
present 

cost. 
T

hus, 
facil ities 

are available 
for 

expeditin
g the w

ork of the A
s

sociation 
in 

serving 
the 

m
em

bers 
prom

ptly. 
T

his 
m

ail, 
" I 

knew
 

it 
w

as big, but I had no real conception 
m

yself. 
U

sually it takes a fu
ll half 

day 
to 

answ
er 

the 
correspondence 

cu
rren

tly 
th

at 
com

es 
in 

every 
day 

.
.
.
 , and probably it w

ill 
even get 

heavier than that .
.
.
.
 I don

't think 
there is a country in the w

o
rld from

 

w
hich it does not com

e, 
.
.. that's 

even 
R

ussia, 
too

. 
W

e 
even 

have 
subscriptions in R

ussia and C
zecho

slovakia 
and 

F
ran

ce 
and 

P
ortugal 

and S
pain and Italy, and I even get 

som
e 

in 
the 

language. 
I 

ha've 
a 

fruit 
m

erchant, 
an 

Italian, 
that 

I 
use for translations." 

P
ractical 

M
icro

sco
p

y
, 

by 
L

. 
C

. 
M

artin 
and 

B
. 

K
. 

Johnso
n. 

S
econd 

edition. 
P

ublished 
by 

the 
C

hem
ical 

P
ublishing 

C
o., 

B
rooklyn, 

N
. 

Y
. 

1951. 
124 

pages. 
90 figures. 

$2.50. 

T
his sm

all book is a practical clear 

presen
tation of the principles of m

od

ern m
icroscopy, including a chapter 

' 

on 
ultra-violet m

icroscopy <!nd one 
i 

on electron m
icroscopy. 

It deals en-
,. 

· 

tirely w
ith the optical and m

echani-

cal features so that the m
icroscopist 

can 
use his instrum

ent intelligently 

and to the best advantages by reason 

of his understanding of its structure 

and perf~l:mance possibilities. 
T

h
e 

illustrations are num
erous and w

ell 

selected. 

. Sim
pler S

an
itation

 ... 
A

n
 im

portant new
 developm

ent in
 

sanitary pum
p design, the new

 W
aukesha 

O
ne-P

iece 0
-R

IN
G

 R
otary Seal elim

inates 
the com

plicated p
arts o

f old-fashioned 
rotary seals. In each N

ew
 W

aukesha 
P

um
p, you have only T

W
O

 o
f these 

rings instead o
f the usual 

tw
elve parts. 

T
hese rings flip out easily, and snap back 

w
ith a sim

ple finger pressure -
for 

tim
e-saving disassem

bly and assem
bly. 

A
lready p

ro
ven superior after thou

sands 
of hours of p

lan
t service, these 0-R

ings 
~h
o
w
 

no 
sign of leakag

e or w
ear. 

R
eplacem

ent, if ever necessary, costs 

Instead of 1
2

- Just 2 R
otary Seal Parts to C

lean 

• S
uper-stream

lined 
com

pact design
. 

• S
anitary C

orrosion-R
esistant 

"
W

aukesha 
M

etal" 
o

r S
tain

-

less S
teel o

n
 

p
ro

d
u

ct c
o

n
ta

c
t p

arts. 
• H

aridles all liquids and sem
i-solids. 

• N
ew

 adjustable ball f
e
e
t-

for easy
 floor sanitation. 

• C
om

pletely sanitary. 
• F

ew
er B

earing surfaces for longer w
ear. 

• E
very pum

p "p
erfo

rm
an

ce tested
" before shipm

ent. 

• Positive 
D

isplacem
ent 

pum
ping. 

• N
o

-ag
itatin

g
-N

o
-aeratin

g
-N

o
-cru

sh
in

g
-n

o
 battering 

· 
o

f products. 

X
 

only a few
·cents. 

T
h

e new
 O

ne-P
iece 0

-R
IN

G
 R

O
T

A
R

Y
 

SE
A

L
 is 

only one o
f m

any great 
advantages in

 the new
 W

aukesha "P
.D

." 
S

anitary 
P

um
p. 

G
et the w

hole 
story o

f 
really m

odern pum
p perform

ance today. 
11 

W
rite for latest bulletins and prices. 

., 

*P
.O

.-
P

o
sitive

 D
isp

la
ce

m
e

n
t fo

r sm
o

o
th

 flo
w

.
· 

W
A

U
K

E
S

H
A

 F
O

U
N

D
R

Y
 C

O
. 

W
A

U
K

E
SH

A
, W

ISC
O

N
SIN
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Producers ~agerly Help 
Elim

inate Sedim
ent 

thru the 

R
A

PID
· FLO 

{T
ra

d
e

-m
a

rk o
f Jo

h
n

so
n

 &
 Jo

h
n

so
n

) 

FARM
 SEDIM

ENT CH
ECK

-UP 
O

n
e o

f th
e m

o
st v

alu
ab

le aids to
 clean 

m
ilk

 p
ro

d
u

c
tio

n
 d

ev
elo

p
ed

 b
y

 Jo
h

n


so
n

 &
 Jo

h
n

so
n

, is th
e R

ap
id

-F
lo F

arm
 

S
ed

im
en

t 
C

h
eck

-u
p

. 
B

ased
 

o
n

 
th

e 
safer, 

m
o

re 
reliab

le 
filtratio

n
 

ch
ar

acte:r;istics o
f N

ew
 F

o
rm

u
la R

ap
id

-F
lo

 
F

ib
re-B

o
n

d
ed

 filter 
disks, 

p
ro

d
u

cers 
can

 see for th
em

selv
es w

h
at k

in
d

 o
f 

sed
im

en
t 

an
d

 
h

o
w

 
m

u
ch

 
is 

g
ettin

g
 

in
to

 m
ilk

 an
d

 are stim
u

lated
 to

 tak
e 

co
rrectiv

e step
s to

 elim
in

ate
. cau

ses. 
A

s 
p

ro
d

u
cers 

th
em

selv
es 

say
, 

"A
 

cLea
n, 

used filter 
d

isk
 is a 

b
ad

g
e o

f 
m

erit o
f a good d

airy
 farm

er"
. 

M
ilk

 p
lan

ts u
rg

in
g

 p
ro

d
u

cers to
 u

se 
th

e R
ap

id
-F

lo
 F

arm
 S

ed
im

en
t C

h
eck


U

p
 d

aily
 sh

o
w

 a
n

 im
m

ed
iate d

ecrease 
in

 th
e n

u
m

b
er o

f #3 an
d

 #4 sed
im

en
t 

tests resu
ltin

g
 a

t th
e p

lan
t; in

creased
 

good-w
ill 

am
o

n
g

 
p

atro
n

s; 
im

p
ro

v
ed

 
q

u
ality

 an
d

 low
ered

 costs. A
sk

 y
o

u
r 

Jo
h

n
so

n
 

&
 

Jo
h

n
so

n
 

F
ilter P

ro
d

u
cts 

D
iv

isio
n

 F
ield

 S
erv

ice R
ep

resen
 ta

 ti ves 
for d

etails . 

The R
A

PID
·FLO

 Farm
 Sedim

ent C
heck-U

p 
1

. 
A

fter A
ltering 

each
 

con o
f m

ilk ( 1 0 g
o

 lions 
o

r 
less) 

carefully 
re

· 
m

o
v.e the used A

lter disk 

from
 

the 
strainer 

an
d 

A
 

c
le

a
n

 
d

is
k

 
a
fte

r 

p
lace it on a card

b
o

ard._ 
filte

rin
g

 
is 

th
e
 "M

e
rit 

to d
ry

. 
' 

B
a
d

g
e
 
o

f g
o

o
d

 
d

a
iry

 

2
. W

hen it 
is 

dry, ex


a m
ine the disk closely

. 
Identify 

the 
sedim

ent 
o

r 
e

x
tra

n
e

o
u

s
 

m
a

tte
r, 

in
 

o
rd

e
r 

to
 

d
e

te
rm

in
e

 

w
h

e
re

 
it 

c
a

m
e

 
fro

m
, 

so yo
u

 c
o

n
 p

re
v
e

n
t a

n
y
 

m
o

re
 

g
e

ttin
g 

in
to

 
m

ilk
 

in
 th

e
 fu

tu
re

. 

fa
rm

e
rs

. " 

FILTER 
PR

O
D

U
C

T
S 

D
IV

ISIO
N

 
~
 ~
 

4
9

4
9

 W
. 6

5
th

 S
treet 

C
h

icag
o

 3
8

, Illinois 

X
I 
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0 
0 

D
O

IN
G

 A
 lO

B
 

~
r
~
-

M
any bottle caps serve equally w

ell in guarding 

m
ilk against contam

ination until it reaches the con

sum
er. 

B
ut none offer m

ore com
plete protection 

after delivery th
an S

eal-H
ood and S

eal-K
ap. 

B
oth closures are easily rem

oved. 
N

o special to
ol 

or prying fo
rk

 is required. 
T

he hand need never 

touch the pouring lip. 
A

nd once 
r
e
~
o
v
e
d
,
 

both 

Seal-H
ood and S

eal-K
ap snap snugly

 back on, as 

often 
as 

necessary, 
for 

m
axim

um
 

p
rotection 

till 

the bottle is em
ptied. 

B
eing one-p

iece caps, they 

also 
obviate 

the 
tendency 

to 
discard 

a 
separate 

hood. 

In every respect . . . w
herever they're used . . . 

S
eal-H

ood and S
eal-K

ap are doing a 
job of pro

tecting m
ilk

-com
pletely. 

(A
nd dairym

en like the 

single-operation econom
y o

f these tw
o 

closures.) 

AM
ERICAN 

SEAL-KAP 
CORP. 

11-05 44th
 D

R
IV

E
, LO

N
G

 ISLA
N

D
 C

ITY 1, N
.Y. X

II 

S
petially desi&ned 

O
A

K
IT

E
 

O
A

IR
 "( 

C
l£

A
N

IN
G

 
h\atenals and M

ethods 

... to h
elp

 you
 get 

\ow
er boc.ttrla tou

n
ts 

This FREE Booklet 
T

ells y
o

u
 h

o
w

 to
 sav

e tim
e, m

o
n

ey
, effo

rt 

• 
R

em
o

v
in

g
 

m
ilk

sto
n

e 
w

ith
 

O
ak

ite 
C

o
m



p
o

u
n

d
 

N
o. 

36, 
th

e 
liquid 

d
eterg

en
t 

th
a

t 

m
in

im
izes b

ru
sh

in
g

, 
cu

ts 
clean

in
g

 tim
e b

y
 

as m
u

ch
 as 2

%
 

h
o

u
rs a 

day. 

• 
B

o
ttle 

w
ash

in
g

 
w

ith
 

O
ak

ite 
B

o
ttle-S

oak, 

th
e p

aten
ted

 w
ash

in
g

 m
aterial th

at red
u

ces 

b
acteria co

u
n

ts 
b

y
 as 

m
u

ch
 

as 
90

%
, lasts 

u
p

 to
 tw

ice as lo
n

g as o
th

er so
lu

tio
n

s, cu
ts 

co
sts as m

u
ch as $456 a 

y
ear. 

• 
L

u
b

ricatin
g

 
co

n
v

ey
o

r 
ch

ain
s -w

ith
 

O
ak

ite 

C
o

m
p

o
sitio

n 
N

o
. 6, th

e w
et-so

ap
 lu

b
rican

t 

th
at clean

s 
ch

ain
s as it lu

b
ricates, red

u
ces 

bo
t tle b

reak
ag

e co
sts b

y 
as m

u
ch

 as 
$5.32 

a 
day. 

I llustrated
 b

o
o

k
let 

also
 tells 

ab
o

u
t 

O
ak

ite 
can



w
ash

in
g

 
an

d
 

co
n

d
itio

n
in

g
, 

steam
-d

eterg
en

t 

clean
in

g
, scale re

m
o

val, etc. 
G

et y
o

u
r co

p
y

 to


day. 
W

rite O
ak

ite 
P

ro
d

u
cts, In

c., 38
C

 T
h

am
es 

S
t., 

N
ew

 Y
o

rk
 6, N

. Y
. 

I. t 

·I 
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A
lls th

e 6t11 
D

acro P-38 is th
e cap

 th
at fills th

e bill o
n

 every count. 
Its p

ro
tectio

n
 is com

plete an
d

 d
ep

en
d

ab
le ... house

w
ives like its convenience ... an

d
 it's h

ig
h

ly
 efficient 

in
 th

e p
lan

t. T
h

ere's ju
st n

o
th

in
g

 like D
acro P-38 

for dependable sealing an
d all aro

u
n

d
 satisfaction. 

D
acro 

P
·38 

• 
E

asy to
 o

p
-

• M
ake$ q

 
1"\A'"".a.'"" re-seal tim

e after tim
e 

C
R

O
W

N
 C

O
R

K
 &

 
S

E
A

L
 C

O
M

P
A

N
Y

 
\ 

D
A

C
R

O
 

D
IV

IS
IO

N
 

• 
BA

LT
IM

O
R

E
 

3
, 

M
D

. 

-----
-

·--

X
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~ure we use DflAG ... 
Jug look at this fiTSf unit" 

N
ew

 D
iv

ersey
 D

ilacR
em

ov<
;s M

ilk
 sto

n
e 

C
o

m
p

letely
 ••. S

afe, F
ast, E

asy
 to

 U
se I 

N
ew

 D
ilac provides exceptional penetrating, 

com
plete w

etting and dissolving action w
hich 

thoroughly soften and rem
ove costly m

ilk· 
stone ... leaves equipm

ent bright and clea~! 

D
ilac is pow

erful, yet safe to
 use ..

. harm
· 

less to m
etal surfaces and skin w

hen used 
as directed

! 

D
ilac is another D

iversey product designed 
to help you prom

ote and m
aintain proper 

sanitation. W
rite for technical inform

ation
. 

TH
E 

D
IV

E
R

S
E

Y
 

C
O

R
P

O
R

A
T

IO
N

 
1

1
2

0
 R

.o
u

o
e S

tteel, C
h

icag
o

 13, Illinois 
/11 C

ottO
J.r. T

ho D
lv

e
n

c
y

 C
o

rp
o

ratio
n

 (C
a

n
ed

o
) Lid., 

Por1 C
re

dit, O
n

tario
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L
E

N
Z

A
 

S
E

R
V

IC
E

S
 

to
 

p
io

n
eer 

th
e 

now
 

fam
ous 

A
ltern

ate 
S

y
stem

 o
f C

leaning. 
A

 ,K
ienzade innova• 

tio
n

 
scientifically 

altern
atin

g
 

o
rg

an
ic 

acid
 an

d
 alk

alin
e d

eterg
er.ts. 

to
 o

ffer co
m

p
lete P

la
n

t S
an

itatio
n

 S
ur• 

veys 
an

d
 

set 
up 

C
lean

in
g

 
P

ro
g

ram
s 

raisin
g

 san
itatio

n
 stan

d
ard

s an
d

 red
u

C• 
ing lab

o
r an

d
 

m
aterial co

sts. 

to
 

o
ffer 

sim
ple, 

eco
n

o
m

ical 
field 

an
d

 
p

lan
t 

T
est 

K
its 

fo
r 

testin
g

 
solutio

n 
stren

g
th

s 
o

f 
d

eterg
en

ts, 
b

actericid
es, 

pH
, w

a
te

r h
ard

n
ess an

d
 cau

sticity
. 

to
 o

ffer th
e C

h
em

-0
-S

h
o

t ..•
 th

e only 
p

o
sitiv

e 
d

isp
lacem

en
t 

feed
er 

on 
th

e 
m

ark
et .

.
. p

o
w

ered
 by m

otion o
f th

e 
w

ash
er itself. 

U
sed 

on 
b

o
ttle w

ash
ers 

an
d

 can
 w

ash
ers. 

to
 o

ffer F
og S

anitizing U
nits fo

r ap
p

ly
• 

ing 
sanitizing 

soluti.ons 
to

 
tan

k
 

tru
ck

s, 
sto

ra
g

e
 tan

k
s, m

ilk can
s an

d
 v

ats. 

to
 

o
ffer 

M
in

eralig
h

t 
U

ltra-V
iolet 

L
ight 

w
hich d

etects m
ilkstone by flu

o
rescen

ce, 
A

 sim
ple b

u
t efficien

t san
itatio

n
 aid

. 

O
th

e
r' 

serv
ices 

to
 

th
e 

d
airy

 
in

d
u

stries 
include: 

L
ab

o
rato

ry
 

T
esting; 

W
a
te

r 
A

nalysis; 
B

oiler 
W

ater 
T

reatm
en

t; 
W

ater 

C
h

lorin
atio

n
; 

D
eterg

en
t B

rick 
F

eeding; V
itam

in 
F

eeding an
d

 

E
d

u
cational 

P
ro

g
ram

s. 
E

very 
w

ell 
in

fo
rm

ed
 

p
lan

t 
m

an
ag

er 

should know
 all ab

o
u

t th
ese K

lenzade S
erv

ices. 

. ! 

l I ~
 



t f ( 

• 
GO 

·([ 
T

h
e ch

an
ces are th

e average p
atien

t has n
ev

er h
eard of "eu

b
io

tic" m
edicine. 

B
u

t speak to h
im

 of b
u

ild
in

g
 a healthy body an

d
 h

e resp
o

n
d

s im
m

ed
iately .. . 

"O
h

, yes. G
o

o
d

 fo
o

d
-p

len
ty

 of ex
ercise-lo

ts of rest. I k
n

o
w

 w
h

at y
o

u
 m

ean, D
octor," 

h
e m

ig
h

t say. Inevitably, good food is o
n

e of th
e first thirigs.th

at com
es to 

th
e p

atien
t's m

in
d

 w
h

en
 good h

ealth
 an

d
 th

e p
rev

en
tio

n
 of disease are being discussed. 

T
h

e physician's responsibility for th
e p

rev
en

tio
n

 of illn
e
ss-th

e
 first p

h
ase 

of m
edical c

a
re

-is sh
ared

 b
y

 T
h

e
 B

o
rd

en
 C

o
m

p
an

y
. C

o
n

cen
tratio

n
 o

n
 n

u
tritio

n
al 

research an
d

 th
e developm

ent of b
etter foods b

y
 B

o
rd

en
 h

elp
s to b

u
ild

 h
ealth

ier 

babies, h
ealth

ier a
d

u
lts-v

ita
l to th

e A
m

erican
 system

 of p
rev

en
tin

g
 disease. 

B
o

rd
en

 laboratory w
o

rk
 does n

o
t stop, how

ever, w
ith

 th
e d

ev
elo

p
m

en
t of b

etter foods. 

T
h

e dozens of B
o

rd
en

 q
u

ality
 control laboratories th

ro
u

g
h

o
u

t th
e co

u
n

try
 

w
o

rk
 aro

u
n

d
 th

e clock to safeguard th
e p

u
rity

 an
d

 palatability of all B
o

rd
en

 

food products. In
 B

o
rd

en
 m

ilk
 operations, for exam

ple, tw
en

ty
-th

ree separate tests 

are m
ad

e o
n

 th
e p

ro
d

u
ct as it m

oves from
 th

e farm
 th

ro
u

g
h

 th
e p

lan
t to th

e hom
e. 

In
 leading hospitals an

d
 in

 th
o

u
san

d
s of A

m
erican

 hom
es, B

o
rd

en
 foods 

are d
ep

en
d

ed
 u

p
o

n
 for th

e chronicall 
'll; th

e convalescent an
d

 as 

p
art of th

e regular dietary regim
en. 

R
esearch w

orkers an
d

 dietitians, in
 B

o
rd

en
 laboratories an

d
 testing 

kitchens, are co
n

stan
tly. seeking w

ays to m
ake food m

ore attractive, m
ore 

w
holesom

e. A
s a result, B

o
rd

en
 food p

ro
d

u
cts are playing an

 increasin
gly 

im
p

o
rtan

t role in
 eubiotic m

ed
icin

e-h
elp

in
g

 to keep A
m

erican
s 

health
y

 an
d

 strong, at th
e w

o
rld

's n
u

tritio
n

al peak. 

M
anufactu

rers and distributors of B
O

R
D

E
N

'S
 

B
eta L

actose; 
B

IO
L

A
C

 infant food
; 

D
R

Y
C

O
 

in
fa

n
t fo

o
d

; 
K

L
IM

 
p

o
w

d
ered

 w
h

o
le m

ilk
; 

B
R

E
M

IL
 pow

dered infant food; 
M

E
R

R
E

L
L

· 

S
O

U
L

E
 P

o
w

d
ered S

kim
m

ed M
ilk

; M
U

L
L

·S
O

Y
 

hypoallergenic 
food

: 
B

O
R

D
E

N
'S

 
E

vaporated 

M
ilk

; S
T

A
R

L
A

C
 n

o
n

·fat d
ry

 m
ilk

; In
sta

n
t 

C
o

ffee; F
resh

 M
ilk

; Ice C
ream

 anc! 
C

h
eese, 

t-12 0 r den collll'•"" 
-tb

e /:J
1 

350 M
adison A

venue, N
ew

 Y
ork 17, N

.Y
. 



State College Test Controls Horn Flies 
with PYRENONE* Space Spray 

T
he 

P
yrenone sp

ray
 used at th

e college w
as ap

p
lied

 w
ith a 

p
o

rtab
le sp

ace sp
ray

er 

sim
ilar 

to 
th

e 
ab

o
v

e. 
17 

ap
p

licatio
n

s 
w

ere 
m

ad
e 

d
u

rin
g

 
th

e 
172 

d
ay

 
season. 

H
o

rn
 fly p

o
p

u
latio

n
 o

n
 6

4
 co

w
s in

 

a test b
y

 state college ex
p

erim
en

t sta

tio
n

 en
to

m
o

lo
g

ists w
as k

ep
t d

o
w

n
 to

 

a lev
el w

h
ich

 w
as co

n
sid

ered
 effectiv

e 

co
n

tro
l o

v
er a 172 d

ay
 p

erio
d

 u
sin

g
 a 

P
y

ren
o

n
e sp

ace sp
ray, acco

rd
in

g
 to

 a 

recen
t rep

o
rt. A

 to
tal of 17 ap

p
lica

tio
n

s w
ere m

ad
e 

d
u

rin
g

 th
e season, 

u
sin

g
 a sm

all p
o

rtab
le sp

ray
er. 

T
h

e
 sp

ray
 w

as d
irected

 o
v

er th
e 

b
ack

s o
f stan

ch
io

n
ed

 d
airy cow

s. N
o

 

attem
p

t 
w

as 
m

ad
e 

to
 

fill 
th

e 
b

arn
 

w
ith

 in
secticid

al fog. T
im

e for treat

in
g

 th
e w

h
o

le h
erd

 of 6
4

 cow
s w

as 10 

m
in

u
tes p

er treatm
en

t o
r th

ree h
o

u
rs 

fo
r th

e co
m

p
lete season, an

d
 co

st p
er 

co
w

 w
as low

. 

P
y

ren
o

n
es 

are 
n

o
n

-to
x

ic 
to

 
m

an
 

a
n

d
 a

n
im

a
ls, a

n
d

 p
ro

p
e
rly

 fo
rm

u


lated
 in

secticid
es b

ased
 o

n
 P

y
ren

o
n

e 

a
re n

o
n

-h
azard

o
u

s. 

T
h

ere's n
o

 su
b

stitu
te for sanitation. 

renone* 
*

R
eg. 

U
. S

. P
a
t. 

O
fT

. 

U
. S. In

d
u

strial C
h

em
icals C

o. D
ivisio

n
 o

f N
a

tio
n

a
l D

istillers P
ro

d
u

cts C
o

rp
o

ra


tio
n

, 
m

an
u

factu
rers o

f th
e fam

o
u

s P
yren

o
n

e 
in

secticid
es 

fo
r th

e fa
rm

, 
fo

o
d

 

p
ro

cessin
g

, tran
sp

o
rtatio

n
, sto

rag
e a

n
d

 a
llie

d
 field

s. 

U.S.I. 

H
orn flies feed alm

ost entirely 

upon cattle an
d

 develop from
 

eg
g

s 
th

at 
are 

laid 
in 

cattle 

droppings. A
s m

an¥ as four· o
r 

five thousand horn flies often 

live on a single anim
al. W

hen 

such a fly population is p
resen

t 

it necessarily robs th
e anim

al 

of a larg
e am

o
u

n
t of its blood, 

en
erg

y
 an

d
 food. U

ndoubtedly 

such num
bers w

eaken anim
als 

an
d

 
cause 

m
any of them

 
to 

becom
e 

m
ore 

susceptible 
to

 

d
ise

a
se

s 
a
n

d
 

p
a
ra

site
s. 

P
y

ren
o

n
e-b

ased
 sp

ray
s a

re
 

safe for 
use on 

anim
als an

d
 

are proving effective for con

trol 
of this pest. 

S
p

read
in

g
 m

an
u

re 
b

efo
re flies 

h;;ve 

a 
chance 

to 
b

reed
 

plus 
th

o
ro

u
g

h
 

b
arn

 cleaning 
prevents heavy fly 

in

festations . A
nd 

don
't ·overlook g

o
o

d
 

• 

b
arn

 d
rain

ag
e

. Soil 
th

at's satu
rated

 
• 

w
ith 

m
an

u
re-lad

en
 w

ater is a 
b

reed


ing 
place for flies . 

l 



"' t I 

.. 

A
n
V
E
R
T
I
S
E
~
I
E
N
T
S
 

L
o

o
k a

ro
u

n
d

 in
 co

n
stru

ctio
n

 cam
p

s ... facto


ries ... offices ... schools ... m
ilitary

 p
o

sts 

, ..
. an

d
 y

o
u

'll fin
d

 th
a
t m

ilk
 is n

o
w

 av
ailab

le 

jn
 its m

o
st convenient, san

itary
 form

. 

T
h

e cred
it for th

is ad
v

an
ce belongs larg

ely
 

to
 p

u
b

lic h
ealth

 officials w
ho long ago recog

nized th
e disposable m

ilk
 co

n
tain

er as a step
 

o
n

 th
e ro

ad
 to

 b
etter h

ealth
. 

T
h

e C
an

co
 p

ap
er m

ilk
 

co
n

tain
er carries 

fresh, h
ealth

fu
l m

ilk
 ju

st o
n

c
e
-a

n
d

 th
en

 is 

n
ev

er used again. 

C
a
n
~
o
 reg

ard
s th

e su
p

p
o

rt o
f th

is co
n

tain
er 

b
y

 p
u

b
lic h

ealth
 officials as one o

f its m
o

st 

sig
n

ifican
t ach

iev
em

en
ts in

 m
ak

in
g

 co
n

tain


ers to
 help people live b

etter. 

A
M

E
R

IC
A

N
 

C
A

N
 

C
O

M
PA

N
Y

 cfJll!>) 
N

E
W

 
Y

O
R

K
 

• 
C

H
IC

A
G

O
 

• 
S

A
N

 
F

R
A

N
C

IS
C

O
 

• 
H

A
M

IL
T

O
N

, 
C

A
N

A
D

A
 

X
V

II 



A
D

V
E

R
T

IS
E

M
E

N
T

S
 

~
 

ST~~~RT 
C

L
IP

M
A

S
T

E
R

 
W

h
en

 co
w

s are stabled, g
o

o
d

 san
itary

 
p

ractice calls fo
r a reg

u
lar clip

p
in

g
 

p
ro

g
ram

. C
lip

p
ed

 co
w

s are easier to
 

k
eep

 clean
. 

C
lean

 co
w

s 
m

ean
 

less 
sed

im
en

t an
d

 a lo
w

er b
acteria co

u
n

t. 
M

ilk
 w

ith
 a lo

w
er b

acteria
 co

n
ten

t is 
m

o
re d

esirab
le. 

L
ead

in
g

 h
ealth

 au
th

o
rities say: "A

 
re

g
u

la
r 

c
lip

p
in

g
 p

ro
g

ra
m

 
m

e
a
n

s 
m

o
re w

h
o

leso
m

e m
ilk

. It is an
 essen

tial step
 in

 th
e p

ro
d

u
ctio

n
 o

f q
u

ality
 

d
airy

 p
ro

d
u

cts." E
m

p
h

asize th
e ad


v

a
n

ta
g

e
s 

o
f re

g
u

la
r 

c
lip

p
in

g
. 

It 
red

u
ces 

sed
im

en
t, 

lo
w

ers 
b

acteria, 
av

o
id

s co
n

tam
in

atio
n

 a
n

d
 in

creases 
p

ro
fits fro

m
 

p
ro

d
u

ctio
n

 o
f clean

er, 
.h

ig
h

er q
u

ality
 m

ilk
. 

B
u

lletin
 1

0
0

-"T
h

e
 

M
eth

o
d

 an
d

 B
enefits 

o
f C

lip
p

in
g

 D
a
iry

 
C

a
ttle

 
a
n

d
 

O
th

e
r 

F
arm

 A
n

im
als." T

h
is 

h
an

d
y

 m
an

u
al illu

s
trates 

th
e 

5 
sim

p
le 

l
-
-
=
=
-
-
-
=
~
 ste

p
s 

in
 
c
lip

p
in

g
 

d
airy

 cattle th
at can

 
b

e easily
 learn

ed
 by ev

ery
o

n
e. C

o
n


tain

s n
o

 ad
v

ertisin
g

. S
en

d
 fo

r y
o

u
r 

free co
p

y
. 

H
an

d
y

, inte
rch

an
g

eab
le 

electric G
room

ing 
B

rush h
ead

 fits @
lipm

aster. 

A
n ~lectric g

room
ing 

b
rush sav

es tim
e an

d
 

d
o

es a 
m

o
re tho

roug
h job o

f clea
ning th

an
 

h
an

d
 brush

ing. 

~
 C

O
R

P
O

R
A

T
IO

N
 (formerly Chica~o F

lex
ib

le S
h

a
ft C

o
.) D

ept. 
142, 

5
6

0
0

 W
est R

o
o

sev
elt R

o
ad

, C
h

icag
o

 5
0

, Illinois 

X
V

 Ill 

i 
• 1 

I J 



A
D

V
E

R
T

IS
E

M
E

N
T

S
 

~
 

's 
:J.-1 9

n
c
. 

Thanks! Inspector • • • 
r 

... t 

rr 
~
~
 

L
L

 

r 
1 

r 
I 

L
J 

HAVE U
 

11 I ~ 

In our b
u

sin
ess, san

itatio
n

 is a 
m

o
st vital asp

ect o
f 

q
u

ality
. W

hile w
e as 

m
an

u
factu

rers 
u

n
d

ertak
e th

e 
n

ecessary
 

research
 

an
d

 
in

sp
ectio

n
 

to 
k

eep
 

D
A

R
I-

. ~R
I
C
H
 at th

e to
p

 in q
u

ality
 .

.
. it is y

o
u

r im
p

o
rtan

t 
function to m

aintain su
ch

 stan
d

ard
s in th

e field
. 

A
n

d
 th

ese efforts 
o

v
er th

e y
ears 

h
av

e g
reatly

 in


creased
 th

e q
u

ality
 of d

airy
 p

ro
d

u
cts, including th

e 
n

atio
n

ally2:fam
o

u
s 

D
A

R
I-R

IC
H

 
C

h
o

co
late 

F
lav

o
red

 
M

ilk an
d

 D
rink. For y

o
u

r help, w
e th

an
k

 y
o

u
-a

n
d

 
en

d
o

rse y
o

u
r co

n
stan

t v
ig

ilan
ce to protect th

e h
ealth

 
o

f o
u

r n
atio

n
. 

1Jt:lrlrR!ch 
C

H
O

C
O

LATE 
FLAVO

R
 

S
U

P
R

E
M

E
! 

X
IX

 



C
U

L
T

U
R

E
 M

E
D

IA
 

fo
r E

xam
in

ation
 o

f M
ilk 

B
A

C
T

O
-T

R
Y

P
T

O
N

E
 

G
L

u
c

o
sE

 
E

x
T

R
A

C
T

 
A

G
A

R
 

is recom
m

end
ed 

for u
se 

in d
eterm

ining the 
total 

bacterial 
plate 

count of 

m
ilk 

in
 

accordan
ce 

w
ith 

the 
pro

cedures 
o£ 

"S
tand

ard
 

M
ethod

s 
for 

th
e 

E
xam

ination of D
a iry P

rodu
cts" oft

~
 A

m
erican P

u
b

lic H
ealth A

ssociation. 

'\ 
U

p
o

n
 p

lates of m
edium

 p
rep

ared H
o

m
 B

acto
-T

ryptone G
lucose E

xtra
ct 

A
gar 

colonies 
of 

the 
bacteria 

occu
rring 

in 
m

ilk 
are 

larger 
and 

m
ore 

rep
resentative th

an tho
se on m

edia prev
iou

sly used for m
ilk counts. 

B
A

C
T

O
-P

R
O

T
E

O
S

E
 

T
R

Y
P

T
O

N
E

 
A

G
A

R
 

is recom
m

ended for u
se in d

eterm
in

ing the bacterial p
lale count of C

ertified 

M
ill<. 

T
h

e 
form

ula 
fo

r 
this 

m
edium

 
correspond

s w
ith 

th
at 

su
ggested 

in 

"M
ethod

s and S
tandard

s of C
ertified :M

ilk" of th
e A

m
erican A

ssociation of 

M
edical M

ilk C
om

m
issions. 

B
A

C
T

O
-V

IO
L

E
T

 
R

E
D

 
B

IL
E

 
A

G
A

R
 

is w
idely u

sed for d
irect plale coLUJLS of co

liform
 Lacleria. 

U
pon 

p
lates 

of this m
edium

 accurate 
counts 

o£ 
these 

orga
m

sm
s are 

read
ily 

obtain
ed. 

B
A

C
T

O
·B

R
IL

L
IA

 
T

 
G

R
E

E
N

 
B

IL
E

 
~. %
 

B
A

C
T

O
-F

O
R

M
A

T
E

 
R

IC
IN

O
L

E
A

T
E

 
B

R
O

T
H

 

are very u
seful liquid m

edia 
for d

etection 
of colifo

rm
 

bacteria 
111 

m
ilk. 

U
se of these m

ed
ia is appro

ved in "
S

tan
dard

 M
ethod

s." 

S
p

ecif y 
';D

IF
C

O
" 

T
h

e
 T

ra
d

e
 N

am
e o

f th
e P

io
n

eers in
 

th
e 

R
esear ch 

an
d

 D
ev

elo
p

m
en

t 

o
f 

B
acto

-P
ep

to
n

e 
a
n

d
 

D
eh

yd
ra

ted 
C

u
ltu

re 
M

ed
ia 

D
IF

C
O

 
L

A
B

O
R

A
T

O
R

IE
S

 
D

E
T

R
O

IT
 

I
, 

M
IC

H
IG

A
N

 

' 
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-

P
ri n

t ed 
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