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One perfect  exa m ple  o f  th a t is tl 
W elded  W ire  H oo d  Seal!

I t  w eighs only a b o u t 1 /6 0  o f  an  oun  
- y e t  its p ro tectio n  again st m ilk  contai 
ination  couldn’t be m o re  thorough if  
w ere m ad e from  six-inch a rm o r plat 
A nd in th ese d ays o f  w ar, m ilk p ro te c ts

is ju st a s  im p ortan t to  th e  n ation ’s  vic
to ry  effort as  e x tra  tan ks an d  planes.

T h e  d airy  in du stry  has b een  doing  
m ighty  serv ice  in helping to  safeguard  
an d  build th e  h ealth  o f  th e  nation . 
W eld ed  W ire  H o o d  S eal is proud  to  
p la y  its p a rt in this w ar w ork.

STANDARD CAP AND SEA L CORPORATION
*  *  *  *  1200 Fu llerto n  A v e n u e , C h ica g o , Illinois *  *
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S E R V IC E  R E P R E S E N T A T IV E S  IN  88 C IT IE S

W Y A N D O T T E  C H E M IC A L S  C O R P O R A T IO N  ·  J. B. FO R D  D IV IS IO N  ·  W Y A N D O T T E . M IC H .

• Wyandotte Chemicals Corporation consolidates the resources and facilities of Michigan Alkali 
Company and The J. B. Ford Company to better serve the nation's war and post-war needs.

s p e l ls  g o o d -b y e  to  

f i lm s  a n d  s t r e a k s !

Y o u  c a n  s a y  “ so lo n g ” to  lots  o f  c le a n 

in g  w o r r ie s  w h e n  G . L .  X .  w a lk s  
th r o u g h  t h e  d o o r , r o l ls  u p  its  s le e v e s , 

d ig s  i n !  O n e  o f  W y a n d o t te ’s n e w e st  

w o n d e rs , G . L .  X .  m a k e s  w a te r  wetter, 
p e r m its  m o r e  c o n ta c t  b e tw e e n  e q u ip 

m e n t  a n d  s o lu tio n .

S o u n d s  l ik e  m a g ic ?  W e ll ,  i t ’s so. 
A n d  w h a t ’s m o r e , G . L .  X . ,  th o u g h  
“ su d sy ,”  c o n ta in s  n o  s o a p  . . . w o rk s  

w ith o u t w a s te  . . . le a v e s  n o  w h ite  d e 
p o s it  to  m a r  th e  a p p e a r a n c e  o f  m e ta l .

I t ’s sa fe  as  i t  is  e fficien t, to o , o n  a ll  
s o rts  o f  s u rfa c e s  —  s ta in le s s  s te e l, t in ,  
c o p p e r ,  m o n e l , o r  g lass.

G . L .  X .  ta k e s  to  t h e  hardest  w a te r  
. . . w ith  a  g r in !  G e ts  u n d e r  s tu b b o rn  
d e p o s its , p e n e tr a te s  m ilk  fa ts  a n d  s o l
id s, p u ts  a  s p a r k lin g  s h e e n  o n  e v e r y 
th in g  i t  to u c h e s . L e t  t h e  W y a n d o tte  

M a n  s h o w  y o u  h o w  G . L .  X .  a n d  o th e r  
W y a n d o tte  c le a n e r s  c a n  sa v e  m a n 

h o u rs  a n d  e q u ip m e n t . Y o u ’l l  b e  m o r e  
th a n  g ra tif ie d  w ith  th e  r e s u l ts !
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In the Laboratory
Every b atch  of D ari-R ich C h o c o la te  

flav ored  syrup is te s te d  to  p ro te c t  

its purity, q u ality , and assure f r e e 

dom  from  co n tam in atio n . The 

syrup is p asteu rized , low b a c te r ia  

co u n t is m ain tain ed .

...an d  in the Dairy
B ecause excess  a c id  in milk cau ses  

sharp  se p a ra tio n  o f  th e  milk and  

syrup m ixtures, it is n e ce ssa ry  to  

use only fresh  milk to  blend with 

D ari-R ich  Syrup . A n a d d e d  safe  

g u ard !

* D a r i ? R i c h
TRADE MARK REG. U S PAT. OFFICE

C H O C O L A T E  F L A V O R E D  S Y R U P
M a d e  E specia lly  to  Blend

C H O C O L A T E  FLA V O R E D  D A IR Y  D R IN K

B O W E Y ’S Me
401 W. Superior St., Chicago, III.

4368 District Blvd., Vernon, Calif. 

330 W. 42nd Street, New York

J — .

-------  M A IL THIS C O U P O N  --------
To: BO W EY 'S Inc.

401 W. Superior St., Chicago, III. 
Without charge, please send me a copy of 
"Investigation and Report of Nutritive and 
Health Value of Dari-Rich Chocolate 
flavored drink."
Signed _______________________ ___________
Address _________________________________
C i t y ______________ State

W hen writing to advertisers, say you saw it in this Journal
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S h e  is wise in th e w ays of hom e defense.

She knows th a t  b y doing everything pos
sible to  m aintain  her fam ily’s health , she is 
doing a, share in p rotectin g  th e health  of the  
nation.

In  this regard, she—like wise women every
w h ere—  recognizes th e “ bigness of little  
things” — th e little things, for exam ple, like 
buying milk in paper containers.

F o r , paper containers are  n o t returned to  
th e d airy and re-filled. T his single-trip fea
tu re is approved by public health  officials.

T h e paper containers m ade by th e A m eri
can  C an  C om pany are  especially fam iliar to  
thousands of householders. T hese containers  
are m anufactured  under stricte st san itary

conditions. T h ey  are  subm erged in h ot 
m olten paraffin which com pletely co ats  them  
inside and out. T h ey  are  sealed in filtered air.

C an co containers are  p a r t  of a  distribu
tion m ethod, developed in co-operation w ith  
Public H ealth  authorities, w hich is rendering  
a  valuable service to  th e  n ation .

1 AMERICAN CAN
COMPANY Mill/ illlf

| 230 Park Ave., New York, N. Y. "ΊΙΚ
A

‘P o r t r a i t  o f  a  w i s e  m o t h e r

W hen writing to advertisers, say you saw it in this Journal
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Guarding the Health of
O U R  C IV IL IA N  P O P U LA T IO N

R O C C A L
T R A D E  M A R K  R E G .  U . S .  P A T .  O F F .

Brand of Benzyl-Trialkonium-Chloride

Powerful Germicide & Sanitizing Agent
Now, w hen every m oment counts, it becomes a patriotic duty to g u ard  the 
health of our civilian population. Familiar to many health departments, 
ROCCAL, modern Germicide and Sanitizing agent is now being used 
by hundreds of dairies, farm s, restaurants, taverns, fo o d  plants, etc.

ALL-STAR PERFORMANCE- 

Roccal is —
★  ★  ★  V irtu a lly  o d o r le s s  an d  t a s te l e s s

★  ★  ★  N o n -c o rro s iv e  t o  eq u ip m en t

★  ★  ★  N o n -irr ita tin g  t o  skin

★  ★  ★  N o n -to x ic

★  ★  ★  N on -p oison ou s

★  ★  ★  F r e e  r in s e r

★  ★  ★  S ta b le  o v e r  lon g  p e rio d s  o f  t im e

★  ★  ★  A  l i t t le  g o e s  a  lon g  w a y

----------- ---------- Literature and sam ple sent on req uest— a d d ress-----------------------

w f f l l l o p  O eu fu ^ hicd  ^biuU U sn  W IN T H R O P  C H EM IC A L C O M P A N Y , IN C .

170 VARICK STREET, NEW YORK, N. Y.

Roccal
has won its service 

stripes, tool
ROCCAL has “enlisted” in  our 
Armed Forces with —

★  the navy
★  chemical warfare service
★  PX restaurants
Ar war production plants

W hen writing to advertisers, say you saw it in this Journal
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T a k e  C a r e  o f  Y o u r  E q u i p m e n t -

Today it’s patriotic to  pamper your dairy machinery and equip
ment . . .  to  take extra good care of every piece you now have. 
In fact, Uncle Sam expects this of you.

Milk is an essential food. Uncle Sam wants dairies to keep running 
at top speed. But whenever a piece of dairy equipment has to be 
repaired or replaced, it takes just that much material and time of

* * * * * * * * * *
*
*

*
*
*

HOW TO TAKE CARE OF *
YOUR AULK FILLERS *

This pocket size, illustrated 
booklet contains practical sug
gestions on the proper care and 
maintenance o f milk fillers. Re· *  
gardless o f the make o f filler yon '
have we think you’ll And it  *  
interesting and helpful. I f  yon 
haven’t  reviewed a copy, we’ll *  
gladly send one. We will also 
supply interested dairies with 
extra copies as tong as our sup· 
ply lasts.

W hen writing to  advertisers, say you saw it in this Journal
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W o u ld  y o u  lik e  t o  l o w e r  t h e  c o s t s  o f  y o u r  p a s t e u r i z i n g  

o p e r a t i o n ?  W o u ld  y o u  lik e  t o  p a s t e u r i z e ,  c o o l ,  p r e 
h e a t  o r  r e g e n e r a t e  w i th  o n e  p i e c e  o f  e q u i p m e n t ?  

W o u ld  y o u  lik e  o n e  p i e c e  o f  e q u ip m e n t  w ith  w h ic h  y o u  
c o u ld  p r o c e s s  s e v e r a l  p r o d u c t s  i n s t e a d  o f  ju s t  o n e  o r  

t w o ?  W o u ld  y o u  lik e  t o  l o w e r  b a c t e r i a  c o u n t s  a n d  

i m p r o v e  f l a v o r  a n d  c r e a m  l in e ?

T h e n  t a l k  o v e r  S U P E R P L A T E  S H O R T IM E  e q u ip m e n t  

w ith  C h e r r y - B u r r e i l .  A sk  o u r  m a n  t h e  n e x t  t i m e  h e  

s t o p s  in . O r  w r i t e  t o  us f o r  c o m p l e t e  d e t a i l s .

C H e r r y - B U r r e l l  C o r p o r a t i o ^
4 2 7  W E S T  R A N D O L P H  S T R E E T ,  C H I C A G O

a tv d
FACTORIES, V/ARE HOUSES, BRANCHES, OFFICES OR DISTRIBUTORS AT YOUR SERVICE IN 55 CITIES

W hen writing to advertisers, say you saw it in this Journal
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(A s s o c ia t io n  O rg a n iz e d  1 9 1 1 )  

and Other Dairy Products Organizations

Office o f P u b lica tio n  374 Broad w ay, A lb an y , N . Y .

E n te re d  as second class  m a tte r a t  th e  P o s t  Office a t A lb an y , N . Y . ,  M a rc h  4 , 1 942 .

( F o r  com plete Jo u rn a l in fo rm atio n , see  page 2 5 1 )

C O N T E N T S
E d ito r ia ls

W h a t  M a k e s  a  M ilk  S a n i t a r ia n ? ................................................................................ , ....  1 9 3
M o r e  P h y s ic s  in  L a b o r a to r y  T e c h n iq u e s ........................................................................ 1 9 4

M is s o u ri R e q u e s ts  M ilita ry  R e c o g n itio n  o f M ilk  S a n i ta r ia n s ................................... 1 9 5

C e rtifie d  M ilk  P a s t e u r i z e d ...................................................................................... . . ................  1 9 6

P y r e x  G lass T u b in g  a s  a  S u b stitu te  fo r  M e ta l M ilk  P ip e  in  D a ir y  P la n ts — -
G . J .  H u c k e r  a n d  R o b e r t  E .  T h o m a s ......................................................... ..  1 9 7

H o m o g e n iz e d  M ilk  a n d  P u b lic  H e a lth — G . M . T r o u t .................................................... 2 1 4

S e p tic  S o re  T h r o a t  E p id e m ic  a t  S ch o o l— F .  W .  C au d ill a n d  M . A . M e y e r . . 2 2 1  

I s  I t  D e s ira b le  to  S im p lify  a n d  U n ify  O u r  M ilk  Q u a lity  P r o g r a m ? — ·
N . O . G u n d e r s o n .........................................................................................   2 2 5

C o n n e c tic u t T h r e e -P o in t  L a b o r a to r y  P r o g r a m  a s  a n  A id  to  C o n tro l of
P a s te u riz e d  M ilk — F .  L .  M ick le  a n d  E .  K .  B o r m a n ................................ 2 3 1

C o m p a ra tiv e  E d u c a tio n a l  B a c k g ro u n d  of D a iry  G ra d u a te s , S a n ita r y  E n g i 
n e e rs , a n d  V e te r in a r ia n s  in  M ilk  C o n tro l— S . S h e p a r d ................. ..  2 3 5

A b s tr a c ts  of R e c e n t  In te rp re ta tio n s  of th e  1 9 3 9 . M ilk  O rd in a n c e  a n d  C o d e
, R e c o m m e n d e d  by th e  P u b lic  H e a lth  S e rv ic e  ( J u n e ,  1 9 4 3 ) .................  2 4 0

E m e r g e n c y  M e a s u re s  in  M is so u ri to  E n f o r c e  M ilk  O rd in a n c e  W h e r e
E x i s t s  a  S h o rta g e  of G ra d e  A  M ilk .......................................................................  2 4 4

L e g a l  A s p e c ts ...............................................................................................................     2 4 6

N e w  B o o k s . ..........................................................................................................................................   2 4 9
In fo rm a tio n  C o n c e rn in g  th e  J o u r n a l  o f  M i l k  T e c h n o l o g y ..................................  2 5 0
O fficers  o f A s s o c ia te d  O rg a n iz a tio n s .............................................................................................  2 5 1

A s s o c ia tio n  N e w s ................................................. ......................................................, ............................... 2 5 2

N e w  M e m b e r s .................................................................................................................................................. 2 5 5

E r r a t a . . ........................................................  2 5 5
“ D r . J o n e s ” S a y s — .............................................   2 5 6
P e rs o n a l  C a r d .................................................................................................................................................  2 5 6

In d e x  o f A d v e r t i s e r s ...................................................................................        X I V

Copyright 1943, International Association of Milk Sanitarians



• If will p ay  you to  check  your req u irem en ts fo r a C P  Fu ll-Flo  
P late  H e a te r , C o o le r , R e g e n e ra to r  or an HTST P asteu rizer with a C P  

Engineer now. The num ber o f C P  P la te  Units to  b e  a v a ila b le  is 

d efin itely  lim ited . W h a t 's  m o re, if you a re  planning on an HTST 

job , it will tak e  ad d itio n al tim e  to  secu re  th e  a u to m a tic  con tro l  

eq u ip m en t.

Y ou 'll like m any things a b o u t th e  C P  Fu ll-Flo  U n it: its efficien t h e a t  
e x c h a n g e — its im p o rta n t w artim e savings on both  fuel and re f r ig e r a 

tion  (7 5  to  8 0 %  when re g e n e ra tio n  is e m p lo y e d )— its c o m p a ctn e ss  

and e a se  o f clean in g , and a b o v e  all th e  natural flav o r o f  th e  p ro d u cts  

p ro cessed  in it.

New  h e a t e x ch a n g e  eq u ip m en t fo r n ecessary  re p la c e m e n t o r p e r

m issible expansion  is a v a ila b le . N ow  is th e  tim e to  d o som ething  
ab o u t it. Ask your C P  S alesm an , m eanw hile w rite  fo r  Bulletin E -5.

T H E  C R E A M E R Y  P A C K A G E  M F G . C O M P A N Y

1243 West Washington Boulevard, Chicago, Illinois

Branches : Atlanta — Boston — Buffalo — Chicago — Dallas — Denver — Kansas 
City — Los Angeles — Minneapolis — New York — Omaha — Phila
delphia — Portland, Oregon — Salt Lake City — San Francisco — 
Seattle — Toledo — Waterloo, Iowa.

Creamery Package Mfg. Co. of Canada, Ltd.
267 King St., West, Toronto, Ont., Canada

W hen writing to advertisers, say you saw it in this Journal
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Editorials
The opinions and ideas expressed in papers and editorials are those o f the respective authors. 

The expressions of the Association are completely recorded in its transactions.

W hat Makes a Milk Sanitarian?
A propos of the te e m in g  if s o m e w h a t o n e -s id e d  d iscu ssio n  o f w h a t it  ta k e s  

to  m a k e  a  m ilk  s a n ita r ia n , a s  fo rm e r  G o v e rn o r  “ A l ”  S m ith  u se d  to  
ra s p  o n  o c c a s io n : “ W e ll , n o w , le t ’s  see  w h a t th e re  is  to th is , a n y w a y .”

F i r s t  of a l l : “ tim e  m a rc h e s  o n .”  F o r t y  y e a r s  a g o  n o  o n e  k n ew  m u ch  
a b o u t m ilk  sa n ita tio n . T h e  o n c e  p o p u la r  s lo g a n  “ C le a n  m ilk  is  sa fe  m ilk ”  w a s  
v e r y  g e n e ra lly  a c c e p te d  a s  g o sp e l t ru th . T h e  fa r m  w a s  th e  p rin cip a l co n sid 
e ra tio n  a n d  th e  “ in s p e c to r”  lo o k e d , ch iefly , fo r  d ir t  a n d  a d u lte ra tio n . I t  w a s  
v a g u e ly  re c o g n iz e d  th a t  th e  p u rp o se  o f a p p ly in g  h e a lth  re g u la tio n s  re la tin g  to  
m ilk  w a s  p re v e n tio n  o f th e  s p re a d  o f d isease  b u t, d ue to  la ck  o f u n d e rs ta n d in g  
o f  fu n d a m e n ta l p rin cip le s , e ffo r ts  w e re  la rg e ly  in effectiv e . I f  a  m ilk  su p p ly  
w a s  s u sp e cte d  of sp re a d in g  s c a r le t  fe v e r , th e  h e a lth  officer lo o k ed  o n ly  fo r  a  
m ilk -h a n d le r  w h o  w a s  “ p e e lin g .”  T h e  u n d isc o v e re d  ty p h o id  c a r r ie r  s c a tte re d  
h is g e rm s  w ith o u t le t  o r  h in d ra n ce . C o w s w e re  p h y sica lly  e x a m in e d  fo r  b o v in e  
tu b e rcu lo sis  b u t, e x c e p t  fo r  tu b e rcu lo u s  u d d e r  in fe c tio n , m a s titis  w a s  n o t  
re c o g n iz e d  a s  a  f a c to r  in  h u m a n  d ise a se . U n d u la n t  fe v e r  w a s  u n k n o w n .

W ith  th e  d e v e lo p m e n t o f  d a iry  b a c te r io lo g y  a n d , la te r , a n  u n d e rs ta n d in g  
o f  th e  re la tio n  of p a th o g e n ic  o rg a n ism s  to  m ilk -b o rn e  in fe ctio n , m ilk  s a n ita tio n  
w a s  on  its  w a y  to  b e co m in g  a  scie n ce . P a s te u riz a tio n  w a s  b eg u n  a s  a  m e a s u re  
fo r  m a k in g  m ilk  “ k e e p ” a n d , fin ally , w a s  re c o g n iz e d  a n d  p ro m o te d  a s  th e  o u t
s ta n d in g  sa fe ty  m e a s u re . E n g in e e r s  b eg an  s tu d y in g  th e  c o n s tru c tio n  o f p a s te u r
iz in g  a p p a ra tu s  a n d  p o in tin g  o u t h ow  its  d e fe cts  co u ld  b e  c o rr e c te d . I t  b e ca m e  
re c o g n iz e d  th a t  p a th o g e n ic  b a c te r ia  a n d  n o t  b a rn s  a n d  d ir t  c a u s e d  d isease . 
T h e  m ilk  s a n ita ria n  b e g a n  to  re p la c e  th e  m ilk  “ in s p e c to r .”  T h e n  c a m e  th e  
e p o c h -m a k in g  p h o sp h a ta se  te s t . T o d a y  m ilk  sa n ita tio n  is  . a  sp ecia lized  field  
o f scien tific  p u b lic  h e a lth  a c tiv ity .

T h e  m ilk  s a n ita ria n  m u s t  b e  eq uip ped  w ith  in fo rm a tio n  d ra w n  fro m  m a n y  
a n d  v a r ie d  fields. H e  m u s t h a v e  a  w o rk in g  k n o w led g e  o f d a iry  b a cte rio lo g y , 
o f  th e  h u m a n  d ise a se s  w h ich  m a y  b e  m ilk -b o rn e , th e ir  e tio lo g y , o f th e  p a th o 
g e n ic  o rg a n ism s  in c itin g  th e m . H e  m u s t h a v e  so m e ap p licab le  k n o w le d g e  o f  
c h e m is try , p h y sic s , m a th e m a tic s , a g r ic u ltu ra l  p ro c e d u re , a rc h ite c tu re  a n d  c o n 
s tru ctio n , th e  re la tio n  o f b o v in e  d ise a se  to  h u m a n  in fe ctio n , a c c o u n tin g  a n d  
b u sin ess  m e th o d s , p lu m b in g  a n d  s te a m -fittin g . H e  m u s t b e  a n  a d m in is tra to r ,  
a  d ip lo m at, a n d  a n  e d u c a to r , a n d , a b o v e  a ll, m u s t  be im b u ed  w ith  ju d g m e n t  
a n d  c o m m o n  sen se .



T h e  m ilk  sa n ita ria n  n eed s a  b a ck g ro u n d  of ed u ca tio n  b u t chiefly  b e ca u se  
i t  b ro a d e n s  h is p o in t of v iew . F r o m  c o u rs e s  w h ich  in clu d e  th e  b a sic  s c ie n ce s  
a n d  a d m in is tra tiv e  a n d  b u sin ess m e th o d s , h e  w ill g e t  s m a tte rin g s  o f  th e  fu n d a 
m e n ta ls . B u t  n o c o u rs e  lead in g  to  a  co lle g e  d e g re e , b y  itself , w ill q u alify  h im  
a s  a  m ilk  s a n ita ria n . T h e  m e d ica l c o u rs e  offers  a  safe  e x a m p le . S in c e  th e  
m a jo r  p u rp o se  o f  m ilk  sa n ita tio n  is p re v e n tio n  o f  h u m an  d isease , it  m ig h t  be 
h eld  th a t  th e  d o c to r  of m ed icin e  w a s  b est eq uip ped . B u t  fe w  d o c to rs  of  
m ed icin e  e v e r b eco m e w o rk in g  m ilk  s a n ita ria n s . T h e  m e d ica l c o u rs e  is  in  p re p a 
ra tio n  fo r  m ed ical p ra c tic e , b u t i t  is n o w  g e n e ra lly  a g re e d  th a t  th e  d o c to r  is  
n o t re a d y  to  gq o u t in  p ra c tic e  u n til h e  h a s  h ad  o n e o r  tw o  y e a r s  o f p ra c tic e  
u n d e r skilled  su p erv isio n . T h is  u su a lly  m e a n s  a  h o sp ita l in te rn e sh ip . T h e  
m ed ical g ra d u a te , w ith o u t s im ila r  sp ecialized  tra in in g  a n d  e x p e rie n c e , w o u ld  be 
n e x t  to  u seless  a s  a  m ilk  s a n ita ria n . W h e n  a  h o u se  is b u ilt a  fo u n d a tio n  is  
n e ce s sa ry  b u t i t  is th e  s u p e rs tru c tu re  in  w h ich  w e  liv e . I n  m ilk  s a n ita tio n , 
e d u ca tio n  p ro v id e s  a  fo u n d atio n  b u t i t  is th e  s u p e rs tru c tu re  o f  p ra c tic a l  tra in in g  
a n d  e x p e rie n ce  w h ich  is m o s t  im p o rta n t. W i t h  a n y  o n e  o f  s e v e ra l e d u c a tio n a l' 
co u rs e s  a s  a  b a ck g ro u n d , th e  p ro s p e ctiv e  m ilk  sa n ita ria n , f r o m  su b seq u en t s tu d y , 
re a d in g , a n d  o b se rv a tio n , c a n  g e t  a ll h e  n eed s o f  m e d icin e , v e te r in a r y  m e d icin e , 
e n g in eerin g , a d m in istra tio n , a g r ic u ltu re , a n d  th e  re s t .  I n  s h o rt , e d u c a tio n  p r e 
p a re s  th e  individu al fo r  sp ecialized  tra in in g  a n d  e x p e rie n c e  b u t i t  is  th e  tra in in g  
an d  e x p e rie n ce  w h ich  m a k e s  h im  a  m ilk  s a n ita ria n .

P .  B .  B .
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More Physics in Laboratory Techniques

T h e  a rra n g e m e n t of la b o ra to ry  m e th o d s  in  Standard M ethods for the E xam i
nation o f Dairy Products  is  b ased  o n  th e  co n v e n tio n a l d iv isio n s  in to  fields  

of ap p lied  scie n ce . F o r  a  lo n g  tim e  th is  c o m p rise d  o n ly  th e  m icro b io lo g ica l  
an d  ch e m ica l m e th o d s . T h e n  th e  field  o f b io a ssa y  w a s  in tro d u ce d . I n  th e  
m e a n tim e  th e  d iv isio n  o f  C h em ica l  M ethods is  o u tg ro w in g  its  title .

C u rr e n t  ch e m ica l la b o ra to ry  p ra c tic e  in  g e n e ra l h a s  b een  a c c e p tin g  su ch  
d e te rm in a tio n s  a s  specific  g ra v ity , re f ra c tiv e  in d e x , m o is tu re , p o la riz a tio n , sed i
m e n t, sam p lin g , e tc . a s  p a r t  o f th e  a rm a m e n ta riu m  o f th e  ch e m ist. W h e n  th e  
n eed  a ro s e  to  d e te rm in e  p H  v a lu e s , th e  in d ic a to r  m e th o d  w a s  co n sid e re d  to  b e  
on ly  a n  e x te n sio n  of th e  re g u la r  a c id ity  d e te rm in a tio n . T h e  p o te n tio m e tric  
tech n iq u e  m a d e  u s b egin  to  ta k e  co g n iz a n ce  o f th e  fa c t  th a t  a n  in c re a s in g  n u m b e r  
of o u r  “ ch e m ica l”  m e th o d s w e re  p u re ly  p h y sica l on es, N o w , th e  n e w e r m e th o d s  
seem  to  be p re p o n d e ra n tly  in  th e  re a lm  of p h y sics . N o te  th e  d e te rm in a tio n  
o f e x tra n e o u s  m a te r ia l , th e  v ita m in  a n a ly tica l tech n iq u es , in cre a s in g  n e p h e lo m e try  
a n d  p o la ro g ra p h y  a n d  c h ro m a to g ra p h y  a n d  s p e c tro g ra p h y .

A n d  n o w  co m e s  a lo n g  a  m e th o d  fo r  th e  d e te rm in a tio n  of m o is tu re  in  “ d rie d ”  
p ro d u cts , b ased  o n  th e  p rin cip le  o f ra d io  fre q u e n cy  im p ed an ce . T h is  im p ed an ce  
v a rie s  w ith  th e  m o is tu re  c o n te n t a s  sh o w n  on  a  d ial. T h e  re a d in g  of th e  n eed le  
is  c o n v e rte d  in to  m o is tu re  p e rc e n ta g e  b y  m e a n s  of a  ca lib ra tio n  c h a r t .  T h e  
w h o le  o p e ra tio n  is co m p leted  in  a  fe w  m in u te s . W e  k n o w  o f e ffo rts  to  w ork; 
o u t a  p ro c e d u re  fo r  e s tim a tin g  b a cte ria l  p o p u la tio n s  b y  p h o to e le c tric  a p p lica tio n .

P h y s ic s  h a s  co m e  in to  its  o w n  a s  a  la b o ra to ry  te ch n iq u e  in  “ ch e m ica l”  
la b o ra to ry  p ro c e d u re . In  a ll p ro b a b ility  w e  sh all be fin d in g  a h  in c re a s in g  u se  
of p u re ly  p h y sica l m e th o d s in  o u r  re g u la r  la b o ra to ry  c o n tro l  p ro c e d u re s  ;in th e  
fo od  in d u stry , b o th  in  th e  in d u str ia l a s  w ell a s  th e  re g u la to ry  a s p e c ts . ' ' '



T h is  d ev elo p m en t sh o u ld  b e  e n c o u ra g e d  fo r  s e v e ra l re a s o n s . I n  th e  f irs t  
p la ce , a  g o o d  p h y sic a l m e th o d  u su a lly  en ab les u s  to  m a k e  a  d e te rm in a tio n  v e r y  
q u ick ly . T h e  re s u lts  a r e  o fte n  o b ta in ed  in  o r  ca p a b le  o f re p ro d u c tio n  in  p h o to 
g ra p h ic  fo rm — e x c e lle n t  fo r  p e rm a n e n t re c o rd s  a n d  c o u r t  c a se s . M o re o v e r ,  
p h y sica l m e th o d s  o fte n  u tiliz e  a  sm all p o rtio n  o f a  sa m p le , a n d  u su a lly  d oes  
n o t a l te r  its  co n d itio n . T h is  is  u sefu l in  official re la tio n sh ip s .

W e  b elieve  th a t  th e  re c o g n itio n  o f th is  d e v e lo p m e n t w ill h a v e  c e r ta in  b en e
fits. In  th e  f irs t  p la ce , i t  w ill c o n s titu te  th e  b asis  fo r  in c re a s in g  th e  tra in in g  o f  
la b o ra to ria n s  in  m o re  p h y sic s . P ro b a b ly  o u r  s ta n d a rd  c o u rs e s  o f  “ o n e  y e a r  o f  
p h y sic s ”  w ill h a v e  to  b e  in c re a s e d  b y  a n  ad d itio n a l te r m  o r  s e m e s te r  in  e le c 
t ro n ic s  a n d  p o ssib ly  o p tics . T h is  in  itse lf w ill s tim u la te  a p p lica tio n  o f m o re  
p h y sic a l tech n iq u e s  to  la b o ra to ry  c o n tro l  p ra c tic e . B a c te r io lo g y  h a s  lo n g  n eed ed  
th is . C h e m is try  h a s  b een  u sin g  it , a s  e v id en ced  b y  th e  g r e a t  d e v e lo p m e n t o f  
th e  s u b je c t o f p h y sica l c h e m is try , n o w  a  re c o g n iz e d  m e m b e r o f th e  p h y sica l  
scie n ce s  in  its  o w n  rig h t .

W e  b elieve  th a t  th e  la b o ra to ria n  o f to m o r ro w  w ill be m o re  so u n d ly  tra in e d  
in  p h y sics  a s  su ch . T h o s e  w h o  a r e  n o t  w ill be h an d icap p ed .

T h e  tre n d  to w a rd  c o n so lid a tio n  o f  b a c te r io lo g ica l a n d  ch e m ica l la b o ra to rie s  
in to  “ D iv is io n  o f L a b o r a to r ie s ” · ( o r  its  e q u iv a le n t)  h a s  b ro k e n  d o w n  th e  o ld  
lin e of d e m a rc a tio n  b e tw e e n  th e  tw o  k in d s o f la b o ra to ry  w o rk . W e  m ig h t a s  
w ell re c o g n iz e  th is  in  fu tu re  ed itio n s  o f  Standard M ethods.

J .  H .  S .
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M ISSO U R I R EQ U EST S M ILIT A R Y  R E C O G N IT IO N  O F  M ILK S A N IT A R IA N S

Resolution A d o p te d  b y th e  M issouri A sso cia tio n  o f  Milk S an itarian s a t  
th e  E leven th  A nnual M e e tin g , M ay  6 , 1943

A t  a  m e e tin g  o f th e  M is so u ri A s s o c ia tio n  of M ilk  S a n ita r ia n s  h eld  in  
C o lu m b ia , M is so u ri, on  M a y  6 , 1 9 4 3 ,  it  w a s  v o te d  b y  th e  m e m b e rs  to  g o  on  
re c o r d  p ro te s tin g  a g a in s t th e  a rm y  re g u la tio n  w h ich  re q u ire s  th a t  th e  in sp ectio n , 
a n d /o r  la b o ra to ry  c o n tro l  of a ll m ilk  a n d  m ilk  p ro d u cts , a n d  th e  in sp e ctio n  of  
fa rm s  a n d  m ilk  p la n ts , to  co m e  u n d e r  th e  d ire c t  su p e rv isio n  o f th e  U n ite d  S ta te s  
V e te r in a r y  C o rp s , to  th e  e x c lu s io n  o f th o s e  h e a lth  officials w h o se  d u ty  it  is . to  
su p e rv ise  th e  p ro d u ctio n  an d  sa le  of m ilk  in  all of' o u r  co m m u n itie s  a n d  w h o  a re  
w ell q ualified  to  d o su ch  w o rk .

T h e  S e c r e ta r y  w a s  in s tru c te d  to  n o tify  o u r  S e n a to rs  a n d  R e p re s e n ta tiv e s  in  
W a s h in g to n  o f th is  a c tio n , a n d  re sp e ctfu lly  re q u e st th a t  th e y  loo k  in to  th is  m a t te r  
a n d  a s c e r ta in  th e  re a s o n  w h y  a  q ualified  m ilk  te c h n o lo g is t a n d /o r  m ilk  sa n i
ta r ia n  is  u n ab le  to  o b ta in  p ro fe ss io n a l re c o g n itio n  in  th e  U n ite d  S ta te s  A rm y ,,  
re g a rd le ss  of h is  q u alificatio n s, e x p e rie n ce , a n d  e d u ca tio n , a n d  w h y  th e  field of 
m ilk  te ch n o lo g y  is h an d led  b y th e  V e te r in a ry  C o rp s , an d  n o t b y  e x p e rie n c e d  and; 
q ualified  m ilk  sa n ita ria n s ' a n d  m ilk  tech n o lo g is ts .
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1 9 6  C E R T i f l f i o  M il k  P a s t e u r i z e d

BOARD OF HEALTH RESTRICTS SALE OF RAW CERTIFIED MILK

T h e  N e w  Y o r k  C ity  B o a r d  o f  

H e a lth  a t  its  m e e tin g  o n  J u n e  8  p assed  
■an a m e n d m e n t to  S e c tio n  1 5 6  o f th e  
S a n ita ry  C o d e  re s tr ic t in g  th e  sa le  of 

ra w  certified  m ilk  a n d  o f ce rtifie d  ra w  
m ilk  p ro d u cts  to  p e rs o n s  p re s e n tin g  a  
d o c to r ’s p re s crip tio n . T h e  n e w  r e g u 

la tio n  w ill b eco m e effectiv e  J a n u a r y  1 , 
1 9 4 4 .

“ T h e  s t r ic t  s ta n d a rd s  o f c lean lin ess  
s u rro u n d in g  th e  p ro d u ctio n  o f  certified  

m ilk  ca n n o t be q u estio n ed ,”  said  
H e a lth  C o m m issio n e r E r n e s t  L .  S te b -  

bine, co m m e n tin g  o n  th e  n e w  a m e n d 
m en t. “ H o w e v e r ,”  h e  co n tin u e d , “ in  

re c e n t y e a rs  p ub lic h ealth  officials a n d  
o u tsta n d in g  p e d ia tr ic ia n s  h a v e  fe lt th a t  
p a ste u riz a tio n  of ev en  th is  m ilk  is de

sirab le . P a s te u riz a tio n  p ro v id e s  a n  
ad d itio n al s a fe g u a rd  a g a in s t tra n s m is 
sion  of co m m u n icab le  d iseases a n d  r e 
su lts  in  m ilk  of ev en  su p e rio r  s a n ita ry  
q u ality . I t  a lso  g u a rd s  a g a in s t c o n 
ta m in a tio n  w h ich  m a y  o c c u r  in  th e  
in te rv a ls  b etw een  th e  p e rio d ic  m ed ical  

e x a m in a tio n s  of d a iry  fa rm  em p lo y ees.”

I t  is es tim a te d  th a t 2 4 ,0 0 0  q u a rts  of

c e rtifie d  m ilk  a r e  so ld  d aily  in  N e w  
Y o r k  C ity . O f  th is  n u m b e r , 4 , 0 0 0  

q u a rts  a re  n o w  p a ste u riz e d . T h e s e  
fig u res  c o n tra s t  u n fa v o ra b ly  w ith  th o s e  

o f c itie s  like B o s to n , w h e re  7 0  p e rc e n t  

o f  all ce rtifie d  m ilk  is  p a s te u riz e d , a n d  

D e tro it  a n d  C in cin n a ti w h e re  p a s te u ri

z a tio n  o f all c e rtifie d  m ilk  is  re q u ire d .

T h e  re g u la tio n  a s  a d o p te d  b y  th e  

B o a r d  of H e a lth  re a d s  a s  f o l lo w s :

“Regulation 15. Sale of certified milk, 
skimmed milk, or cream (raw) on physi
cian's prescription only. No certified milk, 
skimmed milk, or cream, other than ‘Certified 
Milk (Pasteurized),’ ‘Certified Skimmed 
Milk (Pasteurized),’ or ‘Certified Cream 
(Pasteurized)’ shall be sold or distributed, 
in the City of New York, except in .those 
cases where a physician’s statement, prescrib
ing unpasteurized (raw) certified milk, 
skimmed milk, or cream, is filed by the pur
chaser with the milk dealer. The physician’s 
statement shall bear the date of issuance, 
the name and address of the consumer, and 
shall be valid for one year from the date 
of issuance. Such statement shall be kept 
on file by the milk dealer, and shall be open 
at all times to inspection by a representative 
of the Department of Health.”
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T h e  in cre a s in g  s h o rta g e  of m e ta l, 
p a rtic u la r ly  sta in less  s te e l , . a n d  r e 

la te d  m a te r ia ls , fo r  u se  a s  m ilk  p ip e  in  
d a iry  p la n ts , h a s  b ro u g h t th e  p ro b lem  
of a n  a c ce p ta b le  su b stitu te  in to  bold  
re lief. M a n y  su b stitu te s  h a v e  been  
s u g g e ste d , in clu d in g  p la stics  b u t th e  
m o s t p ro m isin g  a t  th e  m o m e n t a p p e a rs  
to  b e P y r e x  h e a t-re s is ta n t  g lass  tu b in g . 
B a s ic a lly  o n e  of th e  p ro b le m s c o n 
c e rn e d  w ith  th e  u se  o f g la s s  in  d a iry  
p la n ts  h a s  b een  its  d e g re e  o f re s is ta n c e  
to  b re a k a g e  e ith e r  m e ch a n ica l o r  b e 
c a u s e  of ra p id  ch a n g e s  in  te m p e ra tu re  
of th e  so lu tio n s  co n ta in e d  th e re in . 
M e c h a n ica l b re a k a g e  h a s  b een  la rg e ly  
o v e rc o m e  b y  d e v isin g  p ro p e r  su p p o rts  
a n d  s tre n g th e n in g  th e  w all o f th e  
P y r e x  tu b e  b y  in c re a s in g  its  th ick n ess . 
T h e  lo w  coefficien t of e x p a n s io n  of 
P y r e x  g la s s  tu b in g  m a k e s  i t  p a r t ic u 
la r ly  a d a p ta b le  fo r  d a iry  a n d  fo od  
p la n ts  in  th e  o p e ra tio n  o f w h ich  w id e  
p ro c e s s in g  te m p e ra tu re  flu ctu a tio n s  
m a y  p re v a il. F r e q u e n t  d ism a n tlin g  a s  
h a s  b een  c u s to m a ry  w ith  m e ta l m ilk  
p ip e o b v io u sly  in c re a s e s  th e  p o ssi
b ility  o f b re a k a g e  o f  g la s s  tu b in g .

T h e  o b je c t  o f  th is  in v e s tig a tio n  w a s  
to  s tu d y  th e  u s e  o f P y r e x  g la s s  tu b in g  
u n d e r  a c tu a l  p la n t o p e ra tio n  a n d  to  
d e te rm in e  th e  s a n ita ry  p ro b le m s, if 
a n y , c o n c e rn e d  w ith  th e  u se  o f  th is  
tu b in g  a n d , m o re  p a r tic u la r ly , to  d e
v elo p  a cce p ta b le  m e th o d s  o f c le a n in g  
a n d  s te riliz in g . I n  th is  c o n n e ctio n  
sp ecia l e m p h a sis  h a s  b een  p la ce d , d u r
in g  th e  in v e s tig a tio n , o n  th e  ty p e s  of  
jo in ts  em p lo y ed  w ith  th e  P y r e x  tu b in g  
a n d  th e ir  s a n ita ry  co n d itio n  u n d e r  p ro 

*  The plan for this investigation was developed 
in conjunction with A . J .  Powers, F .  M. Scales, and 
J .  L . Hileman, as representatives of the dairy  
industry. Approved by the D irector of the New 
Y ork  State Agricultural Experim ent Station for 
publication as Journal Paper No. 562, June, 1943.

lo n g ed  u se . T h e  p rin cip a l s a n ita ry  
p ro b le m  h a s  c e n te re d  a ro u n d  th e  c o n 
d itio n  o f th e  jo in ts  o f g la s s  tu b in g  a n d  
th e  m a in te n a n c e  o f  su ch  jo in ts  in  a n  
acce p ta b le  s a n ita ry  co n d itio n .

D e s c r i p t i o n  o f  P l a n t

T h e  s tu d y  o f th e  P y r e x  tu b in g  w a s  
c a r r ie d  o n  a t  th e  D a iry m e n ’s  L e a g u e  
C o o p e ra tiv e  A s s o c ia tio n  p la n t  a t  
A u b u rn , N e w  Y o r k .  T h is  p la n t  h an d les  
a p p ro x im a te ly  4 5 ,0 0 0  p o u n d s o f m ilk  
p e r d a y . T h e  m ilk  a s  re c e iv e d  fro m  
th e  p a tro n s  is  s to re d  in  tw o  s to ra g e  
ta n k s , o n e  o f 3 ,0 0 0 -g a l lo n  a n d  o n e  
5 ,0 0 0 -g a llo n  c a p a c i t y ; p a r t  o f th e  m ilk  
is p a s te u riz e d  im m e d ia te ly  w h ile  th e  
re m a in d e r , w h ich  a r r iv e s  to o  la te  fo r  
p a s te u riz a tio n  th e  c u r r e n t  d a y , is  h eld  
u n til th e  fo llo w in g  m o rn in g . T h e  m ilk  
is  p re h e a te d  in  a  C h e r r y -B u r r e l l  r e 
g e n e ra tiv e  p la te  u n it  o f  4 ,0 0 0 -p o u n d -  
p e r -h o u r  c a p a c ity  a n d  h eld  in  P fa u d le r  
h o ld in g  ta n k s . T h e  m ilk  is  th e n  r e 
tu rn e d  th ro u g h  th e  re g e n e ra tiv e  a n d  
co o lin g  se c tio n s  o f  th e  p la te  u n it  a n d  
th e n  th ro u g h  a  s u r g e  ta n k  to  th e  filler. 
E a c h  d a y  a b o u t 2 ,5 0 0  g a llo n s  o f  th e  
ra w  m ilk  su p p ly  is  p u m p e d  th ro u g h  a  
6 5 - f o o t  p ip elin e  to  a  ta n k  c a r  f o r  ship 
m e n t to  a  p a s te u riz in g  p la n t  in  th e  
m e tro p o lita n  N e w  Y o r k  a r e a .

M e t h o d s  a n d  P r o c e d u r e

I n  o r d e r  to  s tu d y  th e  s a n ita ry  p e r 
fo rm a n c e  o f  th e  g la s s  tu b in g  in  th is  
p a r tic u la r  p la n t, s e ctio n s  of th e  m e ta l  
p ip e w e re  re m o v e d  a n d  re p la c e d  w ith  
P y r e x  tu b in g . W ith in  th e  p la n t  th is  
g la s s  tu b in g  w a s  u se d  b e tw e e n  th e  
h o ld e r a n d  th e  re g e n e ra tiv e  p la te  c o o le r  
( F i g u r e  1 ) .  D u rin g  a  p o r tio n  o f  th is  
s tu d y  a n o th e r  s e c tio n  o f g la s s  tu b in g  
w a s  u se d  b e tw e e n  th e  s u r g e  ta n k  a n d
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the filler. The number of joints in
volved, varied from 5 to 10 depending 
upon the amount of glass tubing used 
during the various periods of study. 
The total length of glass tubing in the 
plant varied from 20 to 45 feet.

The 65-foot section of metal pipe 
used to convey the raw milk from the

P rodu cts  of the American Public 
Health Association (8th edition). 
Samples were collected at the plant and 
returned iced to the laboratory at 
Geneva for examination. In  no in
stance was the examination made at a 
greater time interval than two hours 
after the sample was collected.

F igure 1
General view of section of plant with beaded glass tubing as part of hot milk line.

storage tanks to the tank car was re
placed by a single length of welded 
glass tubing. This welded glass tubing 
was permanently erected on the outside 
wall of the plant and adequately cov
ered for protection from the elements. 
This tubing had a drop of 18 inches in 
65 feet.

The laboratory procedures involved 
in the examination of the samples 
taken at various intervals in the plant 
were those prescribed in Standard  
M ethods fo r  the Exam ination  o f Dairy

C l e a n i n g  P r o c e d u r e s  

The routine cleaning procedures fol
lowed in this plant to care for the sani
tation of the metal milk pipe were 
common to the practices involved in 
most dairy plants. The metal milk 
pipe was taken down daily, rinsed, and 
brushed using a commercial alkaline 
cleaner containing approximately 4.0 
percent of a wetting agent. That part 
of the system from the outlet of the 
holders through the hot-milk pump and 
the plate unit was rinsed with water
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( 1 2 8  p p m . h a rd n e s s )  a n d  t re a te d  w ith  
a  c irc u la tin g  so lu tio n  o f co m m e rc ia l  
m ilk -s to n e  re m o v e r , w h ich  w a s  fo l
low ed  b y  th e  c irc u la tio n  o f a  c o m m e r
cial a lk a lin e  c le a n s e r  so lu tio n . T h e  
s y s te m  w a s  th e n  rin se d  a n d  th e  p la te  
u n it d ism an tled  fo r  h a n d  c le a n in g . 
T h e s e  p ro c e d u re s  w e re  s o m e w h a t  
m odified  fo r  c le a n in g  th e  g la s s  tu b in g  
to  sim p lify  m e th o d s  a n d  to  m e e t  th e  
n e ce ssitie s  o f th e  c h a n g in g  co n d itio n s  
a s  th e  e x p e rim e n t p ro g re s se d .

E x p e r i m e n t a l

T h e  s tu d y  o f P y r e x  tu b in g  co n d u cte d  
b e tw een  J u ly ,  1 9 4 2 , a n d  A p r il ,  1 9 4 3 ,  
c o n c e rn e d  itse lf  w ith  se v e n  d is tin c t  
p e rio d s  o f  e x a m in a tio n . I n  th e  f irs t  
tw o  p e rio d s , w h ich  c o v e re d  a p p r o x i 
m a te ly  tw o  w eek s e a ch , b o th  th e  to ta l  
n u m b e r of o rg a n ism s  a n d  th e  p re s e n c e  
o r  a b se n ce  o f co lifo rm  ty p e s  w e re  
n o te d  o n  v a r io u s  p ro c e s s  sam p les  a s  
c o lle cte d  a t  fo u r  d iffe re n t p o in ts  in  th e  
p la n t. D u rin g  th e  fo llo w in g  five  
p e rio d s  tw o  d iffe re n t ty p e s  o f  g la ss  
tu b in g  w e re  su b stitu te d  fo r  c e r ta in  s e c 
tio n s  o f th e  m e ta l p ip e an d  sam p les  
w e re  ta k e n  a t  a d d itio n a l p o in ts .

S a n i t a r y  C o n d i t i o n  o f  M e t a l  

M i l k  P i p e  P r i o r  t o  I n s t a l 

l a t i o n  o f  G l a s s  T u b i n g

D u rin g  th e se  f irs t  tw o  p e rio d s  
sam p les, w e re  s e cu re d  of th e  ra w  s to r 
a g e  m ilk , h o t m ilk  le a v in g  th e  h o ld er, 
a n d  p a ste u riz e d  m ilk  f ro m  th e  s u rg e  
ta n k  a n d  th e  filler. (D ia g r a m  1 , S a m 
p lin g  p o in ts  1, S, 7 ,  8 .  S e e  p a g e  2 1 3 . )  
In s o fa r  a s  p ossib le  th e  ra w  m ilk  w a s  
t ra c e d  a s  in d iv id u al b a tch e s  th ro u g h  
th e  p lan t.

D u rin g  th is  p e rio d  th e  re g u la r  c le a n 
in g  p ro c e d u re s  of th e  p la n t w e re  c a r 
r ie d  o u t w h ich , a s  s ta te d  a b o v e , I n 
v o lv e d  d aily  d isassem b lin g  of m e ta l p ipe.

I t  w ill be n o te d  (T a b le s  1 a n d  2 )  
th a t  d u rin g  th e se  f irs t tw o  p e rio d s  the  
s a n ita ry  co n d itio n  o f th is  p la n t w a s  
m a in ta in e d  a t  a  r a th e r  c o n s ta n t  level. 
T h e  n u m b e r of co lo n ies a s  n o te d  on  th e  
v a rio u s  p ro c e s s  sam p les did  n o t  show  
e x c e s s iv e  flu ctu a tio n . T h is  w o u ld  in 
d ica te  th a t  th e  c le a n in g  p ro c e d u re s

w e re  co m p a ra b le  w ith  th o s e  fo u n d  in  
th e  a v e r a g e  ty p e  o f  m ilk  p ro c e s s in g  
p la n t. O n  o n ly  a  fe w  o c c a s io n s  w e re  
c o lo n y  c o u n ts  fo u n d  h ig h e r  th a n  1 0 ,0 0 0  
p e r  c c . in  th e  filler w ith  th e  a p p r o x i 
m a te  m e a n  in  th is  in s ta n ce  a t  6 ,0 0 0  
o rg a n ism s  p e r  cc ., S e v e ra l  m in o r  d is
c re p a n c ie s  c a n  be n o te d  in  th e  co u n ts  
a s  ob ta in ed  o v e r  th e se  tw o  p e rio d s  b u t  
th e  v a r ia tio n s  a r e  in  m o s t  in sta n ce s  
w ith in  th e  e r r o r  o f m a n ip u la tio n  o f th e  
la b o ra to ry  p ro c e d u re s . D u rin g  th e se  
tw o  p e rio d s  th e  la b o ra to ry  p ro c e d u re  
in v o lv e d  th e  u se  o f 3 7°  C . a s  a n  in cu 
b a tio n  te m p e ra tu re .

A  s tu d y  w a s  a lso  m a d e  o f  th e  s a n i
t a r y  c o n d itio n  o f th e  m e ta l  m ilk  p ipe  
u sin g  th e  c o lifo rm  te s t  a s  a n  in d e x  on  
th e  sa m e  sa m p le s  a s  w e re  o b ta in e d  f o r  
b a c te r ia  c o u n t. I t  w ill b e  n o te d  
(T a b le s  3  a n d  4 )  th a t  c o lifo rm  c o n 
ta m in a tio n s  w e re  e n co u n te re d  o n  s e v 
e ra l d a y s  in  th e  filler w h ich  in  o n ly  a  
few  in sta n ce s  co u ld  be a ttr ib u te d  to  th e  
p a ste u riz e d  m ilk  in  th e  s u r g e  ta n k .

B e a d e d  G l a s s  T u b i n g  t o  R e p l a c e  

M e t a l  M i l k  P i p e

D u rin g  th e  th ird  a n d  fo u r th  p e rio d s  
c e r ta in  s e c tio n s  ( F i g u r e  1 )  o f th e  
m e ta l p ip e  w e re  re p la c e d  w ith  P y r e x  
b ead ed  tu b in g . T h e  b ead ed  tu b in g  is  
c o n n e cte d  w ith  s ta n d a rd  m e ta l  fittin g s  
in  a n  a sse m b ly  ( F i g u r e  2 )  w h ich  in 
clu d es a  ru b b e r g a s k e t a n d  a  sp lit  
p la stic  r in g . T h e  b ead ed  en d s o f th e  
tw o  in ch  g la s s  tu b in g  fit sn u g ly  in to  
th e  ru b b e r g a s k e ts .

D u rin g  th e  th ird  p e rio d , th e  b ead ed  
P y r e x  tu b in g  w a s  ta k e n  d ow n  d aily  fo r  
c le a n in g  in  th e  sa m e  m a n n e r  a s  th e  
m e ta l p ip e. D u rin g  th is  p e rio d  som e  
d ifficulty  w a s  e x p e rie n c e d  w ith  b re a k 
a g e . T h is  b re a k a g e  w a s  n o t o n ly  d ue  
to  th e  h a n d lin g  o f th e  g la s s  tu b in g  b u t  
also  b e ca u se  o f th e  fa c t  th a t  th e  2  
in ch  O .D . b ead ed  g la ss  tu b in g  h a d  a  
w all th ick n e ss  of a p p ro x im a te ly  0 .1 2 5  
in ch e s .*  In  a d d itio n  th e  u n av o id ab le

*  T h e  u su al th ick n ess o f 2 in c li I .D .  g lass tu b 
in g  would b e 0 .1 8 7  in ch . I n  o rd er to  u se  i t  in  
com bination w ith  e x is tin g  m etal sa n ita ry  fittin g s  th e 
outside d iam eter o f th e tu bin g  had to  be confined to  
2 .0  < in ch es and because o f th e d e s ira b ility  o f pro
vid ing  as la rg e  a  bore d iam eter as possible th e  w all 
th ick n ess w as held to  0 .1 2 5  in ch .

199



F igure 2
Assembly of joint connection of beaded glass tubing.
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T A B L E  I
S a n it a r y  C o n d it io n *  o f  M e t a l  P i p e , D is a s s e m b l e d  D a i l y  f o r  C l e a n i n g  P r io r  to 

U s e  o f  G l a s s  T u b in g  ( F ir s t  P er io d )  1

Total Number (37° C.) of Colonies P er  Cubic Centimeter
_______________________________________________ _A_______________________________________;___________

Raw Milk Batch H ot Milk
Date Storage H older Leaving
1942 Tanks Number H older Surge Tank Filler

July 21 217,000 1 7,900
2 8,300 7,700 5,706
3 6,100 5,900 2,500
4 2,800 3,600

80,000 5 8,600 4,000 .6,400
6 4,600 6,500 4,300
7 2,200 1,800

July 28 236,000 1 1,100 600 400
2 10,700 21,000
3 5,800 8,600
4 2,700 1,900

116,000 5 2,900 6,700 2,900
6 1,300 600
7
8

Tank Car

203,000

197,000
*  A s  ind icated  by th e to ta l colony count.

c o n ta c t  of th e  g la ss  tu b in g  w ith  th e  
c o n c re te  flo o rs , m e ta l ed g es of th e -w a sh  
ta n k s , e tc ., ca u se d  so m e b re a k a g e  an d  
ch ip p in g . T h e  p la n t p e rso n n e l h a d  to  
b e co m e  a ccu sto m e d  t'o h an d lin g  th is  
ty p e  of g la ss  tu b in g  w h en  d isassem b led  
e a ch  d ay , to  a v o id  u n d u e b re a k a g e . I t  
p ro v e d  im p ra c tica l u n d e r  g e n e ra l o p 
e ra t in g  co n d itio n s  to  d ism a n tle  th is

ty p e  of g la ss  tu b in g  an d  w a sh  it  in v a ts  
a s  is c u s to m a ry  w ith  m e ta l p ipe. T h e  
th ird  p e rio d  o f th is  e x p e rim e n t w a s  
c a r r ie d  o n  f ro m  A u g u s t  1 8 th  to  S e p 
te m b e r 1 4 th  w ith  d a ily  d ism a n tlin g  o f  
th e  g la s s  tu b in g .

I t  w ill be n o te d  o n  f irs t  o b s e rv a tio n  
(T a b le  5 )  th a t  th e  n u m b e r o f  o r g a n 
ism s p e r  cu b ic  c e n tim e te r  w e re  m u c h

TA BL E  2
S a n it a r y  C o n d it io n  *  o f  M e t a l  P i p e , D is a s s e m b l e d  D a i l y  fo r  C l e a n in g  P r io r  to  

U s e  o f  G l a s s  T u b in g  ( S ec o n d  P e r io d )

Total Number (37° C.) of Colonies P er  Cubic Centimeter
________________________________________________A___________________ :______________________________

Date
1942

Raw  Milk 
Storage 
Tanks

August 4 287,000

189,000

August 13 59,000

187,000

Batch H ot Milk
H older Leaving

Number H older
1 1,300
2 1,200
3 12,700

. 4 13,300
5 9,800
6
7 10,700
8
1
2 12,400
3
4
5 7,300
6 2,100
7 29,400
8 1,600

Surge Tank Filler
1,200 6,800

10,000 8,100
3,900

12,900 3,800
16,900 5,900
18,500 4,100
28,000 35,400

1,600
1,600

12,400 13,600
4,900 10,400
4,400
5,200 13,800

2,800 8,300
■ 1,300

Tank Car

290,000

A s  ind icated  by  th e  to ta l colony count.

136,000



202 Pyrex Glass T ubing in  Dairy P lants

TA BLE 3
S a n it a r y  C o n d itio n  *  o r  M e t a l  P i p e  D i s 

a s s e m b l e d  D a i l y  fo r  C l e a n in g  P rio r  to 
U s e  o f  G l a s s  T u b in g  ( F i r s t  P erio d )

Gas Production in Formate 
Ricinoleate Broth

Date Batch Holder Surge
1942 Number Tank Filler

July 21 1 + —
2 + +
3 — +
4 — +
5 — +
6 — +
7 — +
8 — +

July 28 1 + . ---
2 — +
3 — —

4 — +
5 — —

6 — +
7 — —
8 — —

* A s  ind icated  by  the co liform  test.

g r e a te r  th an  th e  n u m b e r fo u n d  in th e  
first an d  seco n d  p e rio d s  in  w h ich  m e ta l  
p ipe w a s  u sed . H o w e v e r , th e  te m p e ra 
tu re  of in cu b atio n  of th e  p la te s  fo r  th e  
f irs t  a n d  se co n d  p e rio d s  w a s  3 7 °  C . fo r  
4 8  h o u rs  w h ile  d u rin g  th e  re m a in d e r  
o f th e  e x p e rim e n t th e  in cu b atio n  te m 
p e ra tu re  w a s  a d ju s te d  to  3 2 °  C : fo r  4 8  
h o u rs . T h e  d ifferen ces in  th e  o v e r-a ll  
c o u n ts  b etw een  th is  p e rio d  a n d  th e  
p re c e d in g  o n e s  a re , n o  d ou b t, d ue to  
th e  d e cre a se  in  th e  te m p e ra tu re  of in 
cu b a tio n  in a sm u ch  a s  h ig h e r co lo n y

TA BL E  4
S a n it a r y  C o n d it io n  *  o f  M e t a l  P i p e , D i s 

a s s e m b l e d  D a i l y  fo r  C l e a n i n g  P r io r  to  
U s e  o f  G l a s s  sT u b in g  ( S ec o n d  P e r io d )

Gas Production in Form ate 
Ricinoleate Broth

Date Batch Holder Surge
'

1942 / Number Tank Filler
August- 4 1 + ' ----

August 13

2
3
4
5
6
7
8 
1 +

' +  

+

2 —
3 —
4 —
5  —
6  —
7  —
8  —

*  As indicated by the co liform  test.

+
+

co u n ts  should  be e x p e cte d  a t  th e  3 2 °  C . 
in cu b atio n . I t  is a p p a re n t (T a b le  5 )  
th a t  th e  p a ss a g e  o f th e  m ilk  th ro u g h  
th e  g la ss  tu b in g  d id  n o t  in cre a se  th e  
c o u n t e x c e ss iv e ly . U n fo rtu n a te ly  th e  
sa m p lin g  o f th e  m ilk  ju s t  p r io r  to  
e n te rin g  th e  g la s s  tu b e  w a s  o m itte d  
d u rin g  th is  p e rio d .

D u rin g  th e  fo u rth  p e rio d  o f  th is  in 
v e s tig a tio n  th e  sa m p lin g  p ro c e d u re  w a s  
c h a n g e d  in  o r d e r  to  co lle ct a  m o re  c o m -;  
p re h e n siv e  se rie s  of d a ta  to  re v e a l th e  
s a n ita ry  co n d itio n  of th e  g la ss  tu b in g .

TA BL E  S
S a n i t a r y  C o n d it io n  *  o f  B ea d ed  G l a s s  T u b in g . D is a s s e m b l e d  D a i l y  fo r  C l e a n in g  ,

( T h ir d  P er io d )

Total Number (32° C.) o f Colonies P er Cubic Centimeter

Date
Raw Milk 
Storage

Raw Milk 
Entering

H ot Milk 
Entering

H ot Milk 
Entering Surge

Filler1942, Tank Plate H eater H older Cooler Tank
Aug. 18 147,000 125,000 82,000 6,900 8,800 6,000
Aug. 24 32,000 89,000 50,000 £ 3,500 3,700 4,000
Aug. 25 135,000 77,000 . t? 173,000 20,000 . 19,000
Aug. 26 160,000 160,000 140,000 34,000 23,000 32,000
Aug. 28 220,000 200,000 150,000 5 39,000 38,000 24,000
Aug. 29 200,000 160,000 110,000 g> 48,000 41,000 44,000
Aug. 30 229,000 124,000 28300 •fc 13,150 22,400 41,500
Aug. 31 570,000 683,000 283,000 45,000 42,000 5,100
Sept. 14 214,000 129,000 . 43,000 24,000 11,000 12,600

A s indicated by tbe total colony count.
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Additional samples were collected dur
ing this fourth period (Table 6 ) which 
included (Figures 1-3 , 5 ) not only a 
sample of milk leaving the holder 
(dipped from holder when half empty), 
but also a sample of hot milk taken at 
the pump just prior to entering the 
glass tubing. In addition, samples of

commercial alkaline cleanser * contain
ing 4.0 percent of a wetting agent at 
approximately 110° F . to 120° F . for 
20 to 30 minutes. This was followed 
by a sterilizing rinse of hot water, at 
approximately 190° F . for not less than 
15 minutes. The hot milk pump was 
used as the means for the circulation of

F igure 3
Torpedo brush passing through glass piping with cleaning solutions.

raw milk were pasteurized in the lab
oratory to determine if thermoduric 
organisms were present in excessive 
numbers.

During this fourth period, which ex
tended from September 15th to Octo
ber 28th, the glass tubing was washed 
in assembled position. The cleaning 
procedure involved first rinsing with 
water for 10 minutes, followed by cir
culation of a 0.6 percent solution of a

the cleaning agents. During this period 
the beaded glass tubing remained in
tact except on one or two occasions 
when certain connections were un
coupled, to observe the sanitary con-

* An alkaline cleaner containing sodium meta
silicate, 82 percent; sodium tetraphosphate (Quad- 
rafos), 12 percent; and wetting agent, 6 percent; 
was used for a month with equally good results. 
The cost could be reduced slightly by reducing the 
wetting agent to 4 percent and correspondingly 
increasing the metasilicate. There are a number 
of wetting agents that may be employed in this 
composition.
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TA BL E  6
S a n it a r y  C o n d it io n *  o f  B ea d ed  G l a s s  T u b in g  C l e a n e d  A s s e m b l e d  ( F o u r t h  P er io d )

Total Number (32° C.) o f  Colonies per Cubic Centimeter

Raw Milk RawΪ 1 Entering H ot Milk H ot M ilk H ot M ilk H ot M ilk M ilk
Date Storage Plate Entering Leaving A t Entering Surge Lab.
1942 Tank H eater Holder H older Pump Cooler Tank F iller Past.

Glass Tubing Assembled Sept. 14,, 1942
Sept. 15 74,000 44,000 10,000 12,000 6,000 4,300

16 42,000 19,000 2,500 5,700
17 24,000 13,000 13,000 40,000
18 228,000 227,000 39,000 33,000 25,000 51,00021 11,000 2* 38,000 30,000 16,00022 18,000 ·£ 21,000 24,000 11,000
29 165,000 s 7,700 4,100

Oct. 1 103,000 50,000 8,600 6,000 £■1 4,800 4,100 12,000 140,0002 220,000 182,000 102,000 11,000 13,000 s 10,000 12,000 17,000
3 178,000 12,000 6,200 4,900 3 6,100 4,800 8,800 37,0006 83,000 129,000 4,200 6,600 o 9,000 8,100 6,900 13,800
7 103,000 39,000 9,100 ✓ 7,200 8,800 7,100 16,000

14 66,000 79,000 .8 26,000 22,000 9,900
15 180,000 120,000 56,000 11,000 11,000 9,800 16,000 15,000
17 18,000 19,000 15,000 29,00020 130,000 23,900 23,400 12,60021 14,100 15,900 13,60022 143,000 81,000 74,000 58,000 20,300
23 151,000 14,000 15,000 27,000 12,500 59,000
28 138,000 12,800 15,600 18,800

Glass Tubing Examined Oct. 28, 1942

*  As indicated by the total colony count.

d ition . O n  se v e ra l o cca sio n s  d u rin g  
th is  s tu d y  a  to rp e d o  b ru sh  f  w a s  fo rce d  
( F i g u r e  3 )  th ro u g h  th e  g lass  tu b in g  
w ith  th e  c le a n in g  solu tio n . T h e  t o r 
p ed o  b ru sh  w a s  p a rtic u la rly  helpful in  
c le a n in g  th e  6 5  fo o t len g th  of w elded  
g la ss  tu b in g .

I t  is a p p a re n t (T a b le  6 )  th a t n o in 
c re a s e  in th e  n u m b e r of o rg a n ism s  
co u ld  be n o ted  o v e r  th is  p e rio d  of a p 
p ro x im a te ly  s ix  w eek s, a s  a  re su lt of 
th e  m ilk  p a ss in g  th ro u g h  th e  b eaded

f Torpedo brushes were supplied by the Braun 
Brush Company, Woodhaven, New York.

g la ss  tu b in g  w h ich  w a s  c le a n e d  in  
assem b led  p o sitio n . I n  n o  in s ta n ce  w a s  
a n y  evid en ce  fo u n d  o f  a  b u ild -u p . of  
b a cte ria l flo ra  in  th e  g lass  tu b in g  o r  a t  
th e  jo in ts .

D u rin g  th e  la t te r  p a r t  o f th is  p e rio d  
co lifo rm  te s ts  w e re  m a d e  u p o n  th e  m ilk  
sam p les (T a b le  7 ) .  N o  p o sitiv e  c o li-  
fo rm  re s u lt  w a s  fo u n d  on  th e  m ilk  a f te r  
p a ssin g  th ro u g h  th e  g la ss  tu b in g , w h ich  
w as n o t ev id en t in  th e  eq u ip m en t ju s t  
p rio r  to  e n te rin g  th e  g la ss  tu b in g .

A t  th e  end of th is  s ix  w eek s’ p e rio d  
th e  tu b in g  w a s  d ism an tled  a n d  e x a m -

TABLE 7
S a n it a r y  C o n d it io n *  o f B ea d ed  .Gl X s s  T u b in g , C l e a n e d  A s s e m b l e d  ( F o u r t h  P erio d )

Gas Production in Form ate R icinoleate Broth  t
______________________________ A____________________________________

Razv M ilk H ot M ilk Hot Milk
Storage Tank At Pump Entering Cooler F iller_____ A A A — A---

Date 'l.O 0.1 0.01 'l.O 0.1 o.oi1 ' i .o  o .i o .oi 'i.o

oo1 o

1942 cc. cc·. cc. cc. cc. cc. cc. cc. cc. cc. cc. cc.

October 20 .+ +
Beaded  

—  +
Glass Tubing Assembled Septem ber 14, . 

---  ---  <3) _  - f  ---  ---
1942

October 22 + + —  — — —  '£ —  —  —
October 23 + + — — — —  ^ 8  —  . —  —
October 28 ■ + + —  — — __ tq pi __  __  __

Glass Tubing Examined October 28, 1942

Raw Milk 
Lab. Pasteurised,_______A
1.0 0.1 0.01
cc. cc. cc.

* As indicated by the coliform test.
t  Duplicate tubes used for each dilution. Results from duplicate tubes were in agreement. Single

plus tube reported as
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T A B L E  8
S w a b  S a m p l e s  fr o m  J o in t s  o f  G l a s s  

T u b in g  ( S e p t e m b e r  25, 1942)
Total

Joint Colony
No. Identification Count

1 Tubing rinsed only. In
side surface of gasket 
swabbed.......................   40,400

1 Tubing rinsed only. In
side of head of gasket 
swabbed............................ 840

2 Tubing washed by circu
lation. Inside surface of 
gasket swabbed................ 40

2 Tubing washed by circu
lation. Inside bead of 
gasket swabbed................ 40

3 Control swabs.....................  40
3 Control swabs.....................  160

in ed  a n d  th e  jo in ts  fo u n d  to  be p r a c t i 
c a lly  f re e  o f d ep o sit. D u rin g  th e  
c o u rs e  o f  th is  p e rio d , a f te r  th e  tu b in g  
h a d  b een  assem b led  a p p ro x im a te ly  ten

d a y s , tw o  in d iv id u al jo in ts  w e re  u n 
co u p led  f o r  e x a m in a tio n . S w a b  e x a m i
n a tio n s  (T a b le  8 )  ta k e n  a t  th is  tim e  
o n  th e se  jo in ts , firs t, a f te r  r in s in g  w ith  
w a te r  o n ly , a n d  n e x t  a f te r  flush w a s h 
in g  b u t n o t  s te riliz in g , in d ica te d  th a t  in  
all in s ta n ce s  w ith  o n e  e x c e p tio n , th e  
n u m b e r o f  o rg a n ism s  w h ich  a c c u m u 
la te d  w a s  in sig n ifican t. T h e  o n e e x 
ce p tio n , in  w h ich  th e  tu b in g  h a d  b een  
rin se d  w ith  w a te r  on ly , sh o w ed  a n  e x 
ce ss iv e  n u m b e r o f o rg a n ism s  o n  th e  
in sid e  g r o o v e  o f th e  g a s k e t. A  n u m b e r  
o f e x a m in a tio n s  m a d e  in  lik e m a n n e r  
a t  la te r  in te rv a ls , h o w e v e r , d id  n o t  
sh o w  th is  to  b e  a  c o m m o n  o c c u rre n c e .

F l a n g e d  G l a s s  T u b i n g  t o  R e p l a c e  

M e t a l  M i l k  P i p e

In  o r d e r  to  e lim in a te  in so fa r  a s  p o s 
sible m e ta l  c o n n e ctio n s , in clu d in g  
elb ow s a n d  u n io n s , a n o th e r  ty p e  of

TA BL E  9
S a n it a r y  C o n d it io n  *  o f  F l a n g e d  G l a s s  T u b in g  C l e a .n e d  A s s e m b l e d  ( F i f t h  P er io d )

Total Num ber (32° C.) o f Colonies per Cubic Centimeter

R aw  Milk
R aw  M ilk Entering H ot M ilk H ot M ilk H ot M ilk H ot Milk

Date Storage P late Entering Leaving At Entering Surge
1943 Tank H eater H older H older Pump Cooler Tank F iller

Glass Tubing Assembled January 29, 1943
Jan . 31 ' 43,000 a, 47,000 11,600 8,000
Feb. 3 299,000 330,000 128,000 45,000 43,000 S> 42,000 11,900 7,0006 137,000 25,000 49,000 fc S J 25,000 16,000 22,0008 70,000 310,000 84,000 42,000 82.0UU t “5 S 79,000 14,000 16,00010 75,000 135,000 157,000 8,700 3,800 h 7,600 5,900 6,700

Glass Tubing Exam ined February 10, 1943

* As indicated by the total colony count.

TA BL E  10
S a n it a r y  C o n d it i o n *  o f  F l a n g e d  G l a s s  T u b in g  C l e a n e d  A s s e m b l e d  ( F i f t h  P e r io d )

Gas Production in Form ate R icinoleate B roth  f

R aw  M ilk H ot M ilk  , H ot M ilk
Storage Tank A t Pump ' Entering Cooler F iller
-------r-*---- ----- v ,--------- Λ--------- ,----------------------- -Λ--------- - ,--------- *---t ---Ί /-------

Date 0.1 0 .01 0 .0 0 1  0.1 0.01 0 .001 0.1 0 .01 0 .001 0.1 0 .01 0 .0 0 1
1943. cc. cc . cc . cc. cc. cc . cc . cc. cc . cc . cc. cc .

Flanged Glass Tubing Assem bled January 29 , 1943
Ja n u a r y 30 + + ___ __ __ + __
F e b ru a ry 1 + + +  + + + + __
F e b ru a ry 3 + + — __ __ _ __
F e b ru a ry 6 + ' + +  — ,— — __ __ __ + __
F eb ru a ry 8 + + .— — __ __. ___ __ __
F eb ru a ry 10 + + 4 -  + — — ■— — — — — —

Glass Tubing Exam ined February 10, 1943

*  As indicated by the coliform test.
t Duplicate tubes used for each dilution. Results from duplicate tubes were in agreement. Single

plus tube reported as + . 1.0 cc. and 0.1 cc. dilutions gave comparable results.
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F igure 4

Detail of connection of flanged glass tubing.
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g la s s  tu b in g  w a s  in sta lle d  a t  th e  b eg in 
n in g  o f  th e  fifth  p e rio d . T h is  tu b in g  
( F i g u r e s  4  a n d  S ) is  co u p le d  b y  a  ru b 
b e r  g a s k e t a n d  b o lte d  m e ta l flan ge  
a ssem b ly . T h e  flan g ed  g la s s  tu b e -e n d s  
s e a t  s q u a re ly  o n  th e  fla t re s ilie n t  
g a s k e t, re d u cin g  t o  a  m in im u m  th e  
p o ssib ility  o f a c cu m u la tio n  o f  d e p o sit  
in  c re v ic e s  o r  se a m s. D u rin g  th e  
c o u rs e  o f th e  fifth  p e rio d  w h ich  e x 
te n d e d  fro m  J a n u a r y  3 0 th  to  F e b r u a r y  
1 0 th , 1 9 4 3 ,  th e  flan ged  g la s s  tu b in g  r e 
m ain e d  a ssem b led  d u rin g  th e  e n tire  
tw e lv e  d ay s .

I t  w a s  fo u n d , b oth  b y  th e  co lifo rm  
te s t  a n d  c o lo n y  c o u n t ta k e n  b e fo re  a n d  
a f te r  p a ss a g e  th ro u g h  th e  fla n g e d  g la ss  
tu b in g , th a t  th e se  jo in ts  w e re  m a in 
ta in e d  in  a  s a tis fa c to ry  s a n ita ry  co n d i
tio n  b y  th e  c le a n in g  p ro c e d u re  a s  o u t

lin ed . A g a in , in  o n ly  tw o  in sta n ce s  
w a s  a  p o s itiv e  co lifo rm  te s t  fo u n d  in  
m ilk  a f te r  p a s s a g e  th ro u g h  th e  g la s s  
tu b in g , a n d  in  b o th  c a s e s  th e  p o sitiv e  
te s t  w a s  d u e to  c o n ta m in a tio n  in  th e  
filler. I t  w ill be re c a lle d  th a t  su ch  c o n 
ta m in a tio n s  w e re  fo u n d  in  filler sam p les  
d u rin g  th e  e x p e rim e n ta l  p e rio d  in  
w h ich  m e ta l p ip e  w a s  d ism a n tle d  d aily  
fo r  c le a n in g . T h e  n u m b e r o f o r g a n 
ism s fo u n d  in  th e  p ro c e s s  sam p les  
(T a b le s  9  a n d  1 0 )  in d ica te d  n o  b u ild 
u p  in  b a c te r ia l  flo ra  in  th e  flan g ed  tu b 
in g  a n d  jo in ts . A t  th e  e n d  o f tw e lv e  
d a y s  th e  flan g ed  g la s s  tu b in g  w a s  d is
m a n tle d  a n d  c a re fu lly  e x a m in e d . I t  
w a s  fo u n d  th a t  th e  jo in ts  h a d  co lle cte d  
n o  d e p o sit a n d  th e  g la s s  tu b in g  a p 
p e a re d  to  be in  th e  m o s t  a cce p ta b le  
s a n ita ry  co n d itio n .

T A B L E  11
S a n it a r y  C o n d it io n *  o r  F l a n g e d  G l a s s  T u b in g , C l e a n e d  A s s e m b l e d  ( S i x t h  P e r io d )

Total N um ber (32® C.) o f  Colonies per Cubic Centimeter f.,.

Date
Raw Milk 
Storage

Raw  M ilk
Entering

P late
H ot M ilk 
Entering

H ot M ilk  
Leaving

H ot M ilk 
A t

H ot M ilk 
Entering Surge

Raw
M ilk
Lab.

1943 T  ank H eater H older H older Pump Cooler Tank F iller Past.

Feb. 17 
18

48.000
64.000

121,000
291,000

Glass Tubing Assem bled Feb.
46.000 5,10b 2,000
48.000 202,000 139,000

16,.

S>

1943
12,400
35,000

6,200
36,000

6,500
43,000 11,500

' 20 
23

115.000
269.000

168,000
T.c.

14,000
158,000 35,000

14,000
324,000

19.000
45.000

3,500
137,000

4,200
79,000 81,000

25 245,000 590,000 129,000 72,000 69,000 71,000 65,000 64,000 55,000
26 429.000

245.000
T.C. 140,000 54,000 123,000 ** IM 62,000 48,000 68,000 118,000

27 290,000 230,000 76,000 7 1 6 ,οοσ 60,000 49,000 65,000 148,000
M ar. 1 230,000 620,000' 113,000 50,000 50,000 υ 33,000 32,000 42,000 62,000

2 340,000 430,000 r 8,600 53,000 74,000 37,000 39,000 44,000 49,000
Glass Tubing Exam ined M arch 2, 1943

* As indicated by the total colony count.

T A B L E  12
S a n it a r y  C o n d it io n *  o f  F l a n g e d  G l a s s  T u b in g , C l e a n e d  A s s e m b l e d  ( S i x t h  P er io d )

Date
1943

Raw  M ilk 
Storage Tank

0.1 0.01 0.001
cc. cc. cc.

Gas Production in  Form ate R icinoleate Broth  t
_______________ ____________________________Λ__________________________________________

H ot M ilk H ot Milk
A t Pump Entering Cooler F iller

■ A __________ A A

0.1 0.01 0.001 0.1 0.01 0.001 0.1 0.01 0.001
cc. cc. cc. cc. cc. cc. cc. cc. cc.

Raw M ilk  .. 
Lab. Pasteuriseda
67i o oi. Q.ooi
cc. cc. cc.

Flanged Glass Tubing Assem bled February 16, 1943
F e b . 17 
F e b . 18

+  - — —  —  —  —

F e b . 20 __ __ __ . __  __  __  __
F eb . 23 +  H + — __ __ • I s __  __  __
F eb . 25 +  H __ __ _ _ __  __  __  _μ
F eb . 26 +  H J - __ __ · _ s  5 __  __  __  _|_
F eb . 27 +  H — _ __  __  __  _|_
M a r. 1 + '  H ___ 3 __  __  __  _j_
M a r. 2 +  H

Flanged Glass Tubing Exam ined March 2, 1943

*  As indicated by the coliform test.
t Duplicate tubes used for each dilution. Results from duplicate tubes were in agreement. Single

plus tube reported as + .  1.0 cc. and 0.1 cc. dilutions gave comparable results.



F igure S
General view of section of plant with flanged glass tubing as part of hot milk line.

A sixth period of tests on the flanged 
glass tubing was started on February 
17th and carried through for approxi
mately two weeks. I t  will be noted 
(Tables 11 and 12) that the results 
during this period were comparable to 
those secured in the previous tests.

The examination of the glass tubing 
and joints at the end of this period indi
cated that no deposit had accumulated.

A final series, seventh period, to de
termine the sanitary performance of the 
flanged Pyrex tubing was carried on 
over a period of approximately two
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weeks. In  this instance the date of 
sampling of the initial raw storage milk 
(Tables 13, 14, and 15) was adjusted 
to include on some days milk as re
ceived from producers, and on other 
days stock milk which had been held in 
storage from the day before.

During this seventh period the clean
ing procedure was carried out as in the 
previous periods with the flanged glass

W e l d e d  G l a s s  T u b i n g  f o r  C o n v e y 

i n g  R a w  C o l d  M i l k

A 65-foot section of welded glass 
tubing (Figures 6 and 7 ) was used to 
conduct the raw storage milk from 
plant storage tanks to the tank car for 
shipment. This line was made of 2- 
inch I.D . glass tubing with walls ap
proximately 3/16 of an inch thick, and

F igure 6
Section of outside 65-foot welded glass tubing for conveying cold milk. 

Note ice in tube.

tubing remaining assembled. It  will 
be noted, both from the standpoint of 
the number of organisms in the samples 
and the results of the coliform test that 
the glass tubing and joints were main
tained in an acceptable sanitary condi
tion. In  no instance was an appreciable 
increase in count found as a result of 
the milk passing through the glass tub
ing even after the tubing had remained 
assembled for a period of two weeks.

the individual sections were fused or 
welded together into one continuous 
length. The line was permanently in
stalled on the outside wall of the build
ing with an 18-inch drop for the 65- 
foot length. This tubing was placed in 
operation on September 15th and re
mains in operation (M ay 1st) after 
over seven months daily use.

The welded glass tubing was rinsed 
after each use by flushing with cold
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water, after which a solution of com
mercial alkaline cleanser was allowed to 
remain in the tubing for one-half hour. 
This was facilitated by the use of a 
20-inch standpipe at the lower end of 
the line. The tubing was then flushed 
with warm water and sterilized with 
live steam. The tubing was then 
capped at both ends until the follow
ing morning. Before use the tubing 
was sterilized a second time with live

D i s c u s s i o n

Pyrex glass tubing appears to show 
considerable promise as a substitute for 
metal milk pipe in dairy plants. In 
addition to the bacteriological evidence, 
which indicates that glass tubing can 
be cleaned in assembled position and 
maintained in a sanitary condition, 
other factors are involved which may 
enhance its use. In this connection it

F igure 7
General view of plant with 65-foot welded glass tubing for confused cold milk.

steam. At periodic intervals the tub
ing was brushed internally by forcing a 
torpedo brush through the line with the 
detergent solution.

At intervals, the welded tubing was 
rinsed with tap water, the colony count 
of which was determined before and 
after it passed through the 65-foot 
length (Table 16). It  was found that 
after several weeks this welded glass 
tubing did not accumulate a bacterial 
flora and with the specified cleaning 
procedure the count was held at an 
insignificant level.

should be pointed out that visible 
examination of the interior of glass tub
ing is possible which is not the case 
with metal pipe. Glass tubing also 
appears to be free from microscopic 
surface irregularities, and therefore less 
liable to accumulate milk film than 
metal milk pipe. That glass tubing will 
not accumulate film is evident from a 
general observation of the tubing dur
ing this experiment. There was no 
apparent accumulation of milk film or 
stone in those cases in which the glass 
tubes were left assembled for periods 
of five to six weeks.
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T A B L E  1 3

S a n i t a r y  C o n d i t i o n  * *  o f  F l a n g e d  G l a s s  T u b i n g , C l e a n e d  A s s e m b l e d  ( S e v e n t h  P e r i o d );

Total Num ber (32° C .) o f Colonies per Cubic Centimeter

Condi· Raw M ilk  '  Raw
tion Ram M ilk Entering H ot M ilk H ot M ilk H ot M ilk  H ot M ilk  M ilk

Date
1943

of
M ilk

Storage
Tank

Plate
H eater

Entering  
H  older

Leaving
H older

.A t
Pump

Entering
Cooler

Surge
Tank Filler

Lab. 
Past.

M a r. 4 F 4 5 ,0 0 0
Flanged Glass Tubing Assembled M arch 3, 1943 
6 3 ,0 0 0  8 ,1 0 0  1 1 ,0 0 0  1 1 ,0 0 0  S> 1 2 ,0 0 0 1 4 ,0 0 0 1 1 ,0 0 0 3 2 ,0 0 0

8 S 8 9 ,0 0 0 1 2 5 ,0 0 0 5 7 ,0 0 0 1 8 .0 0 0 1 7 ,0 0 0 ►S 3 1 ,0 0 0 1 6 ,0 0 0 1 8 ,0 0 0 1 3 ,0 0 0
9 F 4 1 ,0 0 0 2 9 2 ,0 0 0 4 1 ,0 0 0  . 1 3 ,0 0 0 3 9 ,0 0 0 1 3 ,0 0 0 3 6 ,0 0 0 6 ,1 0 0 8 5 0

20 S 174 ,0 0 0 3 1 6 ,0 0 0 100 ,0 0 0 17 ,000 1 8 ,000 £ 1 4 ,0 0 0 1 6 ,0 0 0 1 4 ,0 0 0 5 7 ,0 0 0
11 s 189 ,0 0 0 3 0 6 ,0 0 0 3 9 ,0 0 0 1 5 ,0 0 0 1 5 ,000 5 1 5 ,0 0 0 1 0 ,0 0 0 7 ,2 0 0 4 ,7 0 0
22 s 144 ,0 0 0 2 1 3 ,0 0 0 8 3 ,0 0 0 3 ,7 0 0 3 ,8 0 0 O 3 ,8 0 0 2 ,4 0 0 3 ,2 0 0 1 2 ,0 0 0
13 s 1 1 5 ,0 0 0 17 9 ,0 0 0 5 0 ,0 0 0 5 ,8 0 0 4 ,7 0 0

1 1 ,0 0 0
1 0 ,0 0 0 9 ,6 0 0 6 ,9 0 0 sp r.

25 s 3 6 0 ,0 0 0 3 8 0 ,0 0 0 6 7 ,0 0 0 9 ,4 0 0 1 0 ,0 0 0 1 0 ,0 0 0 1 0 ,0 0 0 5 9 ,0 0 0
16 F 140 ,0 0 0 9 8 ,0 0 0 16 ,000 1 3 ,0 0 0 9 ,6 0 0 £ brok en 1 ,4 0 0 9 ,3 0 0 6 9 ,0 0 0
17 S 3 1 0 ,0 0 0 19 0 ,0 0 0 8 6 ,0 0 0 2 9 ,0 0 0 2 8 ,0 0 0 £ 1 8 ,0 0 0 3 7 ,0 0 0 4 6 ,0 0 0 3 9 ,0 0 0
18 F 2 7 ,0 0 0 3 1 ,0 0 0 9 ,4 0 0 8 ,0 0 0 9 ,0 0 0 7 ,8 0 0 3 9 ,0 0 0 3 8 ,0 0 0 9 ,0 0 0

Flanged Glass Tubing Exam ined M arch 18, 1943

F = F r e s h  m ilk . S =  S to c k  m ilk  held o v e r fro m  day b efo re .
*  A s  in d icated  by  th e to ta l co lony count.

T h ere  a re  no d ata  available to  indi
ca te  the m axim u m  num ber of days 
glass tubing can  be left assem bled in 
the plant and still be satisfactorily  
cleaned by circulatin g  solutions w ith
out dism antling and brushing. T h ere  
m ay be little need fo r frequent dis
m antling for cleaning, since th e  tra n s
p aren cy of the glass perm its constant 
observation  of the physical cleanliness 
of the in terior surfaces of the tubing.

O bjectionable conditions, such as in
corp oration  of a ir  o r foreign m aterial, 
partially  filled m ilk lines, etc ., can  be 
readily observed w hen glass tubing is 
substituted for m etal pipe. F o r  e x 
am ple, during one p a rt of the e x p e ri

m ental w ork, a  broken m ilk pum p p ack 
ing allow ed oil to  en ter the m ilk line. 
T h is  condition w as im m ediately noticed  
in the glass tubing, beyond the pum p; 
an d  th e op eration  w as stopped w hile 
the pum p, w as rep aired . U n d e r ord i
n ary  op erating conditions w ith  m etal 
pipe, i t  is possible th a t this situation  
w ould not have been noticed u n til,th e  
m ilk had been bottled. ' : .

T h e re  also ap p ears to  be a  definite 
psychological reaction  upon plant em 
ployees w hen glass tubing is used. ‘ T h e  
tran sp aren t glass tubes bring u nsan i
ta ry  conditions into bold relief, and  
plant em ployees develop pride in m ain
taining a  clean and san itary  appearance

TABLE 14
S a n i t a r y  C o n d i t i o n  *  o f  F l a n g e d  G l a s s  T u b i n g , C l e a n e d  A s s e m b l e d  ( S e v e n t h  P e r i o d )

Total Num ber (37° C .) of Colonies per Cubic Centimeter

Condi· Raw M ilk Raw
tion R am M ilk Entering H ot M ilk H ot M ilk H otM ilk  H o tM ilk  ■ M ilk

Date of Storage Plate Entering Leaving A t Entering Surge Lab.
1943 M ilk Tank H eater H older H older Pump 

Flanged Glass Tubing Assembled March 2,

Cooler

1943
Tank F iller Past.

M a r. 4 F 3 2 ,0 0 0 4 1 ,0 0 0 1 0 ,000 7 ,000 1 1 ,0 0 0 7 ,000 1 1 ,000 7 ,0 0 0 1 9 ,0008 S 16 5 ,0 0 0 9 7 ,0 0 0 3 6 ,0 0 0 8 ,8 0 0 9 ,0 0 0 •2 7 ,9 0 0 6 ,9 0 0 8 ,700 4 ,4 0 0
9 F , 7 ,000 7 9 ,0 0 0 1 1 ,0 0 0 9 ,2 0 0 1 5 ,0 0 0 s 8 ,0 0 0 spr. 4 ,400

10 S 9 1 ,0 0 0 2 4 ,0 0 0 4 8 ,0 0 0 8 ,9 0 0 7 ,800 6 ,5 0 0 6 ,100 6 ,4 0 0 9 ,3 0 0
11 S 1 2 0 ,0 0 0 1 6 5 ,0 0 0 18 7 ,0 0 0 3 ,800 7 ,300 5 6 ,3 0 0 4 ,2 0 0 3,20U 11,200
12 s 5 2 ,0 0 0 71 ,000 3 1 ,0 0 0 1,100 1 ,400 1 ,000 1 ,800 1,700 1 2 ,800
13 • s 5 9 ,0 0 0 8 3 ,0 0 0 16 ,000 1 ,500 1,600 2 ,3 0 0 4 ,1 0 0 2 ,3 0 0
15 s 12,000 12 ,000 19 ,000 4 ,8 0 0 5 ,600 2 ,8 0 0 5 ,100 6 ,300 1 4 ,2 0 0
16 F 100 ,000 8 0 ,0 0 0 7 ,700 1 ,600 1,900 £ 4 ,0 0 0 3 ,000
17 s 190,000 100 ,0 0 0 6 ,200 19 ,000 13 ,000 1 7 ,0 0 0 1 5 ,000 2 2 ,0 0 0 2 2 ,0 0 0
18 F 13 ,000 9 1 ,0 0 0  6 ,0 0 0  3 ,9 0 0  6 ,8 0 0  tJj 

Flanged Glass Tubing Exam ined March 18

4 ,8 0 0  

, 1943
7 ,500 spr. spr.

F = F r e s h  m ilk . S = S t o c k  m ilk  held o v er fro m  day before. 
A s  ind icated  by th e  to ta l colony count.



212 P yrex  Glass T u bin g  in  Da iry  P lants

T A B L E  I S

S a n i t a r y  C o n d i t i o n *  o f  F l a n g e d  G l a s s  T u b i n g , C l e a n e d  A s s e m b l e d  ( S e v e n t h  P e r i o d ) '

Gas Production in Formate Ricinoleate Broth  t  
____________________________________________________ ------------------------------------------------------------:---------------------^

Raw M ilk H ot M ilk  H ot M ilk Raw M ilk
, Lotidi- Storage Tank A t  Pum p Entering Cooler _ F iller  Lab. Pasteurised

tion ,------------------------ ·, /---------- A—  ------\ f------------λ t------------K------------n r - -------- λ-----------
Date o f  0.1 0 .01  0 .001  0.1 0 .0 1  0 .001  0 .1  0 .01  0 .001  0.1 0 .0 1  0 .0 0 1  0 .1  0 .0 1  0 .001
1943 M ilk  cc. cc. cc. cc . cc . cc . cc . ,cc. cc . cc . cc . cc . cc . cc . cc .

Flanged Glass Tuging Assembled March 2, 1943
Mar. 4 F + + _ __' _ 1“ _ _ _ ._

8 S + + + + + — a — —. — +
9 F + + + + — £ + — . — +

10 S — — — — — — +
11 S — — — — —. — +
12 

1 13
S
S

- — — — <3 — ,— —
15 S — — — I1 — — . — +
16 F - --- — — s +
17 S _ _ __ ' s — — · _
18 F — — — tu — ■ — —

Glass Tubing Examined March 18, 1943

*  A s  indicated by th e co liform  te st.
t  D u p licate  tu bes used fo r  each  dilution. R e su lts  fro m  duplicate tu bes w ere in  agreem ent. S in g le  

plus tu bes reported as + .  1 .0  cc . and 0 .1  cc . d ilu tions gave com parable resu lts .

T A B L E  1 6

S a n i t a r y  C o n d i t i o n *  o f  O u t s i d e  S i x t y - 
F i v e  F o o t  G l a s s  T u b i n g  A f t e r  

S t e r i l i z e d  w i t h  S t e a m  ·

Total Number (32° C .) o f Colonies 
per Cubic Centimeter ________ ____________a____________________

' F irst (Tap) Last (Tap)
Tap Water to Run W ater to R un

Date Water from  Tubing from Tubing
1942 Control as it Drained as it Drained

S e p t .  1 5 1 8 4 5 0 3 ,2 0 0
1 6 11 6 4 3
1 8 1 5 9 5 1 4 0
2 1 1 0 8 ' 9
2 8 2 2 5 8

O c t ,  1 3 4 1 4
2 1 9 1 1 0 3 1 8
3 1 4 4 4
7 1 9 . 5 ,4 0 0

*  A s  ind icated  by to ta l colony counts.

of the glass tubing. T h is  effect becam e  
ap parent as the exp erim ent p rogressed , 
and w as p articularly  evident a t  the end  
of the investigation, w hen it w as sug
gested  th at the m etal pipe be re-in 
stalled in place of the glass tubing. 
T h is suggestion m et w ith  spontaneous  
opposition on the p a rt of the plant 
employees.

E ith e r  of the tw o types of glass tub
ing which w ere available can  be recom 
m ended for replacing m etal m ilk pipe 
in the plant. T h e  beaded glass tubing  
can  be installed in the p lan t in com bina
tion w ith th e standard m etal san itary  
fittings. I t  w as found during the

fourth  period of this investigation th at 
th ere appeared to be no san itary  reason  
for the daily disassem bly fo r cleaning  
of beaded glass tubing w hen used w ith  
m etal san itary  fittings. I t  w as estab
lished th at the beaded glass tubing in  
com bination w ith  stan d ard  m etal sani
ta ry  fittings could be kept in tact fo r  
m any w eeks an d  w ashed daily a cco rd 
ing to  th e  proced ure as outlined. H o w 
ever, a t  such intervals as th e m etal fit
tings need to  be rem oved fo r  cleaning  
they m ay  be uncoupled, leaving the  
glass tubing in the h angers. A fte r  
the m etal fittings a re  cleaned by hand, 
the line should be assem bled so the  
glass tubing m ay  be cleaned by c ircu 
lating a  d etergen t solution.

T h e  flanged glass tubing is available  
in stan d ard  stock  lengths. O th er  
lengths m u st be m ade to  ord er. D upli
cates of all special lengths an d  a  few  of 
the stan d ard  stock  lengths should be 
held in reserv e  fo r substitution in  the  
event of breakage so th at p lan t op era
tion will n o t be unduly delayed.

C o n c l u s i o n s

1. P y r e x  tubing, beaded o r  flanged, 
can  serve a s  a  rep lacem ent fo r  m etal 
milk pipe in d airy  plants.

2 . P y r e x  tubing m ay  be satisfactorily  
cleaned and sterilized in  an  assem bled  
position. I t  is n o t to  be construed  th at
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D i a r g a m  1

Schematic flow sheet of experimental plant indicating. sampling stations.

this conclusion applies in any w ay to  
m etal m ilk pipe assem blies.

3 . G lass tubing an d  tube joints  
opened and exam ined  a t in tervals of 
tw o to  s ix  w eeks w ere found to be in 
an  excellent san itary  condition when  
cleaned daily in assem bled position  as  
fo llow s: C ircu latin g  th rou gh  m ilk lines, 
( a )  cold w ater r in s e ; ( b )  a  0 .6  p er
cen t solution of an  alkaline cleanser 
containing 4 .0  p ercen t of a  w etting  
agent, a t  a  tem p eratu re n ot less than  
1 1 0 °  F .  fo r a t least 2 0  m in u tes ; ( c )  
clean w a te r rin se  a t  ab out 1 1 0 °  F . ; and  
( d )  sterilizing rinse of h ot w ater a t  
ap p roxim ately  1 9 0 °  F .  for n ot less 
than  15 m inutes. Im m ediately p rio r to  
m ilk operation  a  chlorine flush solution

of a t least 1 0 0  ppm . stren gth  m ay  be 
circulated  th rou gh  the m ilk processing  
system .

4 . T h e  optim um  tim e in terval fo r  
disassem bling and exam ining P y r e x  
glass tubing joints w as n o t d eter
m ined. H o w ev er, until fu rth er d ata  
a re  secured, disassem bly a t  in tervals  
of n ot g re a te r th an  tw o w eeks is 
suggested.

5. A  bacteriological study of glass  
tubing cleaned and sterilized in a s 
sembled position yielded resu lts w hich, 
from  a  san itary  standpoint, w ere satis
facto ry  and com parable to  th ose ob
tained u nder p resen t d airy  industry  
p ractice  of daily dism antling of m etal 
m ilk pipe fo r cleaning.
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H o m o g e n i z e d  M i l k  a n d  P u b l i c  H e a l t h *

G . M . T rout

M ic h ig a n  A g r ic u lt u r a l  E x p e r im e n t  S ta t io n , E a s t  L a n s in g , M ic h .

I N the m idst of u ncertainty  regarding  
th e future of th e hom ogenizer in  

the d airy  industry, Baldw in (1 9 1 6 )  
p rop hesied :

“Just what attitude public health officials 
should take toward homogenized products 
might depend on circumstances; but it would 
seem as though there should be no general 
objection unless an unhealthful product is 
made or one which would tend to deceive 
the consumer.

“With the exception of the occasional 
fraudulent use of the process, homogeniza
tion apparently marks a distinct advance 
and the product thus made seems to be of 
better flavor and texture than unhomogen
ized cream containing the same amount of 
fat. Another feature of distinct advantage 
to the public in homogenized products is 
that they are practically all pasteurized.”

T h e attitu d e, of the public a t th at  
timei tow ard  th e use of th e hom ogen
izer w as undoubtedly well expressed  in 
an oth er statem en t by Baldw in (1 9 1 6 )  
w ho believed th at

“For the most part homogenizing is done 
to secure some commercial advantage either 
through cheapening or improving the qual
ity of the product, or the elimination of 
difficulties incident to customary methods, 
but there are some cases in which the 
process is distinctly fraudulent.”

T h a t the use of the hom ogenizer in 
the m arket milk industry  w as not only  
debatable but questionable is not su r
prising. F ir s t  of all, the hom ogenizer 
w as a  com paratively  new  m achine, the  
m ost obvious effects of its use being  
the reduction in the size of the fat 
globule m aking fat-b earin g  liquids 
hom ogenous. T h a t “ dispersed cream  
lines told no tales” connoted its use

*  Jo u r . A rtic le  N o. 62 0 , n .s ., M ich ig an  A g ricu l
tu ra l E x p erim en t Statio n .

tow ard  fraudulent purposes. S econ d , 
the san itary  features of a  high p ressu re  
m achine w hich could n ot be disassem 
bled readily for w ashing and sterilizing  
naturally led officials to  question the  
advisability of its adoption, n o r w ere  
these, fears w ithout foundation.

B ishop and M u rp hy ( 1 9 1 7 )  had  
dem onstrated th at this new ly in tro 
duced m achine w as apparently  a  g reat 
source of contam ination. H om ogen 
izing raw  milk a t a  tem p eratu re  suffi
ciently high to  liquefy th e fa t globules 
yet low  enough n ot to  kill off th e  b ac
teria , they secured counts of 1 ,5 0 0 ,0 0 0  
before hom ogenizing an d  1 1 ,5 0 0 ,0 0 0  
after hom ogenizing, an  in crease of ap 
p roxim ately  8  fold. T h e ir  exp erim ents  
on cream  show ed th a t a  low  fa t cream  
properly  hom ogenized appeared m uch  
rich er in f a t ;  th a t a fter hom ogenizing  
milk the cream  did n o t rise by g rav ity  
and could n o t be separated  by cen tri
fugal se p a ra tio n ; th a t hom ogenized  
cream  could not be churned and w hen  
added to  coffee did n ot m ix  so readily  
as norm al cream . A ll of w hich seem ed  
to  indicate th at its chief m erit w as 
deception and this attended w ith  diffi
culties. · H ow ever, since ice cream  
m ade from  hom ogenized p rod ucts w as  
superior in te x tu re  to  th a t m ade from  
non-hom ogenized p rod ucts, thus con
trib utin g  to  its palatability, the use of 
the hom ogenizer seem ed destined to  
rem ain in th at branch of the dairy  
industry.

F u rth e rm o re , early studies on the  
feeding value of hom ogenized milk lent 
little encouragem ent to  its use. In  
th eir exten sive studies, W ash b u rn  and  
Jo n es ( 1 9 1 6 )  concluded in p a rt th at
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“ T h e  h o m o g e n i z a t i o n  o f  t h e  f a t  d o e s  n o t  
s e e m  t o  b e  h e l p f u l  i n  t h e  f e e d i n g  o f  t h e  
y o u n g , i f  w e  m a y  ju d g e  b y  t h e  c l i n i c a l  
e v id e n c e s .  T h e  p ig s  f e d  t h e  m i l k s  t h u s  
t r e a t e d  a t e  t h e i r  f o o d  l e s s  g r e e d i l y  a n d , 
w h e n e v e r  t h e  f a t  c o n t e n t  o f  t h e i r  r a t i o n  
w a s  in c r e a s e d ,  w e n t  ‘o f f  f e e d ’_ m o r e  q u ic k ly  
t h a n  d id  t h o s e  r e c e i v i n g  m i l k  c o n t a i n in g  
n o r m a l  f a t .  H o w e v e r ,  t h e  c u r d s  f o r m e d  
f r o m  m i l k ,  t h e  c a s e i n  o f  w h i c h  h a d  b e e n  
h o m o g e n iz e d ,  w e r e  m a d e  s o  m u c h  m o r e  
f l o c c u l e n t  a n d  f r i a b l e  a s  a  r e s u l t  O f t h i s  
p r o c e s s  t h a t  t h e  w r i t e r s  a r e  le d  t o  f e e l  t h a t  
p e r h a p s  b e n e f i t  m a y  b e  e x p e c t e d  f r o m  s u c h  
t r e a t m e n t .”

In  the light of p resen t know ledge on  
hom ogenized m ilk it is in terestin g to  
speculate as to  the reason  w hy the pigs 
did n o t relish the hom ogenized m ilk as 
they did th e non-hom ogenized. In  m ost 
of the feeding tria ls , the m ilk w as 
hom ogenized raw  a t 8 5 °  F . ,  a  condi
tion approaching optim um  for inducing  
rancidity . L ikely , therefore, the hom o
genized m ilk w as extrem ely  ran cid  and  
bitter a t tim e of feeding.

Several years la ter Ja m e s  (1 9 2 3 )  
using sterilized w ater dem onstrated  
w hat contam ination  m ight be exp ected  
from  a  hom ogenizer supposedly “ s te r
ile” . M aking five runs w ith pasteurized  
skim  m ilk using a  m achine previously  
treated  w ith boiling w a te r ren d erin g it 
p ractically  sterile, h e found th a t the  
com p arative num bers of organism s be
fore and a fte r hom ogenization ranged  
from  a  ra tio  of 1 to  1 .5  to  1 to  4 .5 .  
T h ese in creases w ere undoubtedly th e  
resu lt of breaking up of clum ps ra th e r  
than from  contam ination.

,  U s e  i n  M a r k e t  M i l k

T h e  d iscovery of vitam ins focusing  
the attention  of dieticians to the n eces
sity of a  p rop er diet, especially fo r the 
young, contributed  in  p a rt to  th e adop
tion of m ilk in  the schools. H ow ever, 
n o t until K elly  ( 1 9 3 2 )  pointed out 
th at school children w ere  leaving be
hind a  considerable p ortion  of th e m ilk  
fat did hom ogenization of m ilk for  
school children seem  desirable. H e  re 
p orted  th at a  su rvey in cities th rou gh 
out the U n ited  S tates, in w hich half
pint bottles of milk w ere being served

school children th a t the average quan
tity  of th e  m ilk left behind w as 5 .63  
p ercen t w hereas the quantity  of fa t left 
averaged  1 5 .8 3  p ercen t.

T h ese  d ata  indicated th at school 
children w ere  deprived of a  p ortion  of 
the b u tterfat served  them . K elly  sug
gested th a t th e rem edy to  the situation  
w as b etter m ixin g  by shaking and  
hom ogenization. In  th e exp erien ce of 
the intervening y ears hom ogenization  
of m ilk fo r school children seem s to  
have gained the preference over better  
m ixin g  b y shaking.

B y  this tim e the second and success
ful in troduction  of hom ogenized milk 
on a  com m ercial scale in C anada w as  
at best an  exp erim en t of not m ore than  
half a  decade standing. A p p aren tly  a  
successful en terp rise  th ere, its grow th , 
problem s, accep tan ce and possibilities 
w ere being scrutinized  closely by the  
m arket m ilk in d ustry  in the U n ited  
S tates. In  fact, a  few  courageous  
U n ited  S ta te s  d airym en already had  
dared  to  in trodu ce th e p ro d u ct despite  
th e fa ct th a t m any of its problem s 
w ere y et unknow n an d  hence unsolved. 
T h e  success of these early  com m ercial 
ven tu res, coupled w ith th e enthusiasm  
of th e housew ives them selves fo r  h om o
genized m ilk a s  noted in a  su rvey  by  
T ra c y  ( 1 9 3 6 ) ,  forced  o th ers to  place  
hom ogenized m ilk on th e m arket.

A t  first re lu ctan t to  p erm it th e sale  
of hom ogenized m ilk, boards of health  
in the la rg e r  cities now  recognize it 
as a  stan d ard  m ilk p rod uct. T h e  U n ited  
S tates P u b lic H ealth  S erv ice  (1 9 3 9 )  
recognizes and defines hom ogenized  
milk specifically as fo llo w s:

“ H o m o g e n i z e d  m i l k  i s  m i l k  w h i c h  h a s  
b e e n  t r e a t e d  i n  s u c h  m a n n e r  a s  t o  i n s u r e  
b r e a k - u p  o f  t h e  f a t  g l o b u l e s  t o  s u c h  a n  
e x t e n t  t h a t  a f t e r  4 8  h o u r s  s t o r a g e  n o  v i s ib l e  
c r e a m  s e p a r a t i o n  o c c u r s  o n  t h e  m i l k  a n d  t h e  
f a t  p e r c e n t a g e  o f  t h e  t o p  1 0 0  c c .  o f  m i l k  in  
a  q u a r t  b o t t l e ,  o r  o f  p r o p o r t i o n a t e  v o l u m e s  
i n  c o n t a i n e r s  o f  o t h e r  s i z e s ,  d o e s  n o t  d i f f e r  
b y  m o r e  t h a n  5  p e r  c e n t  o f  i t s e l f  f r o m  t h e  
f a t  p e r c e n t a g e  o f  t h e  r e m a i n i n g  m i l k  a s  
d e t e r m i n e d  a f t e r  t h o r o u g h  m i x i n g . ”

T h e m achine once of questionable  
ch a ra cte r in th e milk in d ustry , a fter a
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q u arter of a  century of development 
and research , has been accepted as  
standard  equipm ent. I t  is interesting  
to note w hat developments have been 
m ade during the past 25  years w hich  
have been responsible largely for the 
change in attitude of the public and its 
officials tow ard  hom ogenized milk. 
M any m ay be cited but five are  w orthy  
of fu rth er consideration. T hese a r e :

1. In troduction  of new, com pletely- 
dem ountable, stainless steel hom ogen- 
izers w hich m ay be disassembled read 
ily fo r w ashing and sanitizing.

2 . D evelopm ent and introduction of 
m ore efficient w ashing pow ders and  
chem ical sterilization.

3 . M arked im provem ent in the gen
eral raw  milk supply to milk plants.

4 . In trodu ction  of hom e refrigera
tion m aking low -tem perature storage  
and quantity  fresh food buying possible.

5 . E x te n siv e  research  on hom ogeni
zation of milk and problem s related  
thereto.

T h e m a jo r objection to  the early  
hom ogenizer, nam ely, th at even with  
conscientious cleaning it w ith its in
accessible stuffing boxes w as a  poten
tial source of contam ination, has been 
overcom e in tod ay’s . m achine. E a ch  
p art w ith w hich milk com es in contact 
is now  dem ountable, w ashable, and 
sanitizable. M ade ch iefly , of stainless 
steel its valves an d 'p iston s resist w ear 
and are  n o longer seats of m arked  
grooves w hich defy adequate cleaning. 
D isassem bled after each run , the p arts  
m ust be kept in first-class condition at 
all tim es th at the m achine will perform  
efficiently under the p ressu re required.

J n  the field of cleaning and sanitizing  
d airy equipm ent, the m ethods employed  
and m aterials used today are  a  m arked  
con trast to  those of a  q u arter century  
ago.· T h en , generally one alkali served  
all d airy  p u rp o ses ; to d ay , a  specific 
chem ical com pound, is available for 
each specific purpose. T h e  m ilk-stoned  
equipment of yesterday is the polished  
su rface of today. H o t w ater w as avail· 
able for sterilizing then as now , but in

addition today chem ical sterilizers a re  
a t  the service of the p lan t m an ager.

T h e  bacteriological quality of the  
milk supply today as con trasted  to  th at  
of the turn  of the cen tu ry  rep resen ts an  
im provem ent which is little less than  a 
m arvel in the field of food engineering. 
R outine inspection w ith specific tests, 
im proved m ethods of production, facili
ties for prom pt and adequate cooling  
and storing milk on the farm , covered  
trucks, refrigerated  tran sp ortation  and  
in som e territories tw ice-a-d ay  deliv
ery  have resulted in a  milk supply of 
com paratively low  b acteria  count. C on
sequently, bottled pasteurized  m ilk to 
day often has such a  low  biological 
oxygen  dem and th at a t certa in  seasons 
developm ent of flavors resu ltin g  from  
chem ical activity  a re  a  serious problem  
to the distributor. T h e  hom e refrig e ra 
to r  m aking possible low er tem peratu res  
and longer storage of milk has been a  
facto r in  this problem . R esearch  has  
show n th at hom ogenization stabilizes 
the milk against th ese oxid ative  
changes.

H o m o g e n iz a t io n  T e c h n o l o g y

D uring the past decade m any data  
have been presented by research  w ork
ers on various aspects of hom ogenized  
milk. I n  the light of these data, both  
the p rocessor and public health officials 
have com e to  recognize certain  facts  
associated w ith .hom ogenized milk  
w hich are  of distinct value to public 
health. A  few  having especial public 
health significance are  herew ith  p re
sented and discussed b riefly :

1. Homogenized milk must be a pas
teurized product. T h is should be of 
special interest to  the public health  
official. B undesen (1 9 3 7 )  stated  “We 
m aintain th at p rop er pasteurization is 
the fron t line of defense again st m ilk- 
borne disease, and it is a  defense w hich  
can n ever be allowed to  w aver Or 
b re a k d o w n .”

■ W h en  the raw  m ilk is hom ogenized, 
it soon becom es b itter, ran cid , and un
drinkable, due to the . activ ity  of the  
enzym e lipase w hich is p resen t in all
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milk. L a ck  of palatability w ill defeat 
milk sales so quickly th a t no plant 
m anager w ould risk  inadequate p as
teurization of hom ogenized milk.

2 . Homogenized milk is capable of 
being pasteurized at a higher tempera
ture and maintained for a longer hold
ing period than regular pasteurized 
milk. S ince p rop erly  hom ogenized milk  
is hom ogeneous th rou gh out show ing  
no cream  line, the destruction  of cream 
ing ability of m ilk by h eat treatm en t 
is of no con cern  in hom ogenized milk. 
T h u s, th e fear of high tem peratu res  
affecting the cream in g of m ilk is out. 
F u rth e rm o re , the cooked flavor does 
not occu r in milk until m om entary  
tem peratu res around 1 7 5 °  F .  h ave been 
reached. Gould and S om m er (1 9 3 9 )  
show ed th at the ap pearance of the 
cooked flavor in m ilk w as a  function  
of tim e as well as tem p eratu re, the  
flavors appearing a t tem p eratu res of 
m om entary  heating at around 8 0 °  C. 
( 1 7 6 °  F . )  and a t 3 0  m inutes holding  
a t 7 0 °  C. (1 5 8 °  F . ) . Consequently, the  
upper tem p eratu re lim it of p asteu riza
tion of milk fo r hom ogenization p u r
poses m ay be m aterially  raised , thereby  
resulting in g re a te r p asteu rization  effi
ciency w ithout affecting the palatability  
of the product.

In  a  recen t su rvey  of 2 3  M ichigan  
milk plants hom ogenizing m ilk , T ro u t  
and S cheid  ( 1 9 4 1 )  found th a t  14  or
6 0 .8  p ercen t of th em  w ere  p asteurizing  
a t 1 4 5 °  F .  and a b o v e ; th a t 11 o r  4 7 .8  
p ercen t a t 1 4 7 °  F .  and above, and th at 
8  o r 3 4 .8  p ercen t a t  1 5 0 °  F .  an d  above. 
W ith  the excep tion  of one p lan t p as
teurizing a t  1 6 0 °  F .  fo r 2 0  m inutes, 
the tim e of holding in  each  case  w as 
3 0  m inutes.

3 . Homogenized milk cannot be 
mixed with raw milk without develop
ing rancidity. E x p e rim e n ts  w ith m ix 
tu res of raw  and pasteurized  hom ogen
ized milk by G ould and T ro u t (1 9 3 9 )  
and by L a rse n , T ro u t, an d  Gould  
( 1 9 4 1 )  d em onstrate fully the necessity  
of in activatin g  the enzym e lipase in  
hom ogenized m ilk if developm ent of 
rancidity, is to  be avoided. R an cid ity

in m ilk is so easily detectable by taste  
and is so repulsive th at such m ilk will 
not be con su m ed ; and it follow s th at 
th a t w hich will n ot be consum ed will 
not m erit rep eat sales.

4 . Clarification is a companion proc
ess with homogenization. Jo n es ( 1 9 2 9 )  
early  pointed out the possibility and  
occu rren ce of sedim entation in bottled  
hom ogenized m ilk and advised the  
necessity of clean m ilk for hom ogeniza
tion purposes. T h is  defect w as m ore  
fully described by T ro u t and H allo ran  
( 1 9 3 2 )  ( 1 9 3 3 )  w ho reasoned th at w ith  
a  lack  of cream in g as th e resu lt of 
hom ogenization an y silt p resen t m ight 
readily settle ou t togeth er w ith  som e  
casein o r m ilk cells. T h ese  in vestiga
to rs  found the sedim ent com pared  very  
favorably in ap pearance and chem ical 
com position to  sep arator slime, w hich  
from  earlier in vestigations by H a m 
m er ( 1 9 1 6 )  and by M arsh all and  
H ood  ( 1 9 1 8 )  w as know n to have cell 
counts, in som e cases, ap proaching or  
even exceed in g one billion p e r gram . 
C larification w as resorted  to  th erefore, 
as the p ractica l rem edy fo r sedim ent 
in hom ogenized milk.

B ab cock  (cite d  by K elly , 1 9 3 2 )  
show ed th at hom ogenized m ilk sedi
m en t w as high in  leucocytes and dem 
on strated  ( 1 9 3 4 )  th a t settling of leu
cocytes did o ccu r in  hom ogenized milk, 
the low er p o rtio n . of bottled hom o
genized m ilk being extrem ely  high in  
th em  a s  com pared  to  th e upper p o r
tion. T h e  above observations and  
rem edies have been la ter substantiated  
w ith supporting d a ta  and lim itations 
by m any o th er in vestigators.

D espite th e settling of body cells 
and th e im portance of low  cell m ilk fo r  
hom ogenization purposes the im por
tan ce  of clean  m ilk can n ot be m ini
m ized as show n by C harles and S o m 
m er ( 1 9 3 5 ) .  F u rth e rm o re , the plant 
o p erato r well ap preciates the value of 
general p lant sanitation  and cleanli
ness w here hom ogenized m ilk is being  
processed. O b servation s m ade by the  
w riter of a  p lan t ch anging from  an  old 
“ stuffing b o x ” typ e of hom ogenizer
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through the use of which sedim ent in 
hom ogenized milk could be dem on
strated  at will to  a m odern dem ount
able type of hom ogenizer w ith which, 
using the sam e source of milk supply, 
slight sedim entation could be dem on
strated  only, w ith difficulty convinces 
him  th at the use of low cell milk alone 
is not the solution, but th at sanitation  
of the m achine itself is of v e ry  vital 
im portance also in elim inating, sedi
m ent in hom ogenized milk.

5. The process of homogenization 
has been an educational influence to 
the milk processor making him more 
“milk-conscious”.

In  p rocessing and m erchandising  
hom ogenized milk, the p rocessor soon 
learns that

a . P ro m p t adequate heat treatm en t 
m ust accom pany the process to  
inhibit the developm ent of ran 
cidity.

b. H om ogenized milk exposed to  
light is prone to  develop the so- 
called “ sunshine flavor” . T he  
m anager, therefore, has a v ita l ,. 
personal reason  for instructing  
the m ilkm an to set the milk out 
of the sun and m ay even provide  
his cu stom ers w ith milk boxes.

c. B ecause of sedim entation, hom o
genized milk m ust be of high  
quality and preferably clarified.

d. H om ogenized milk m ust be p ro 
tected in tran sit from  heat to p re
vent leaky caps and from  freezing  
to prevent w atery  appearance as 
shown by H ood  and W h ite  (1 9 3 4 )  
and T ro u t ( 1 9 4 0 ) ( 1 9 4 1 ) .

e. Inasm uch as the hom ogenizer not 
only is another piece of equipm ent 
w ith which the milk com es in 
con tact, but breaks up bacterial 
clum ps yielding higher apparent 
counts as well, the plant op erator  
becom es m ore conscious of the  
necessity of efficient p lant sanita
tion throughout.

6 . The bacterial count of commercial 
homogenized milk is comparable to 
that of regular pasteurized milk.

D espite contam ination from  the  
hom ogenizer and breaking up of clum ps 
of bacteria, factors  w hich can not be 
denied, thus yielding a h igher plate  
count as shown by Ja m e s  ( 1 9 2 3 ) ,  
T ra cy  (1 9 3 8 )  and oth ers, the fa c t re 
m ains th at hom ogenized m ilk is m eet
in g  boards of health bacterial stand
ard s throughout the cou n try  every  
day. D ata  presented by H ollin gsw orth  
( 1 9 3 1 ) ,  H ood  and W h ite  ( 1 9 3 4 ) ,  and  
T ra c y  (1 9 3 8 )  show  th a t hom ogenized  
milk of com paratively low  b acteria  
count is being m arketed  regu larly . 
O ften fully unappreciated is th e  fact 
that, since cream  line is n ot a  fa c to r in 
hom ogenized milk, heat tre a tm e n t is  
not lim ited to  a  few  degrees, but m ay  
be raised  markedly, to  secu re g re a te r  
pasteurization efficiencies. F u r th e r 
m ore, the flash of tem p eratu re of a  few  
degrees resulting from  the p rocessin g  
pressure undoubtedly con tribu tes fu r
th e r tow ard  a  low er b acteria  count. 
F u rth e rm o re , contam ination fro m  the  
m odern com pletely dem ountable hom o
genizer w ould seem  to  be nil in  com 
parison to  th at of the old-type m achine.

7 . The fat content of homogenized 
milk may be easily and reliably deter
mined by the modified Babcock method.

I t  is generally recognized today th at 
B abcock  fat tests of p roperly  hom o
genized milk a re  well w ithin 0 .1  p er
cent of th at of the sam e m ilk non- 
hom ogenized. D oan and Sw ope (1 9 2 7 )  
found th at hom ogenization even a t 
high p ressu re exerted  but little influ
ence on the B abcock  test. H allo ran  and  
T ro u t (1 9 3 2 )  m ade sim ilar ob serva
tions. T ro u t (1 9 3 3 )  and T ro u t, H a l
loran and Gould ( 1 9 3 5 )  u sing sul
phuric acid standardized a t 1 .8 2  sp. g r. 
dem onstrated  th at accu rate  fa t tests  
could be m ade on hom ogenized milk. 
B abcock  ( 1 9 3 4 ) ,  how ever, found in 
every  case th a t the hom ogenized milk  
show ed a  low er fa t test, ran g in g  from
0 .0 5  to  0 .1 5  p ercen t w ith  an average of
0 .1 0  p ercen t, th an  th e sam e m ilk before  
being hom ogenized. H o o d  an d  W h ite  
( 1 9 3 4 )  found th e low ering of the fat 
te st due to  hom ogenization to  average
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0 ,0 8  percent. T ra c y  ( 1 9 3 5 )  using tlie 
modified proced ure for hom ogenized  
m ilk stated, “ In  general, no g re a t diffi
culty  w as encountered in securing tests  
com parable to  the results secured on 
th e unhom ogenized sam ples.” A p p a r
ently, therefore, health authorities m ay  
confidently and a t will, using available 
B ab cock  equipm ent, check the milk  
supply to  ascertain  if the fat content 
m eets local, board of health require
m ents. T h e  fact th at milk is hom ogen
ized does not put it into a  class which  
defies chem ical analyses —  a  class  
w herein allurem ents to deception m ight 
be a  public health problem ,

8 . Homogenized milk is an impor
tant factor in increased milk con
sumption.

Smallfield ( 1 9 2 9 ) ,  having m ade a  
cu stom er p reference study involving  
hom ogenized milk, s ta te d :

“ T h e  q u e s t i o n n a i r e s  w h i c h  w e r e  r e t u r n e d  
s h o w e d  t h a t  a l l  t h o s e  r e p o r t e d  o n  i t  l ik e d  
t h e  h o m o g e n iz e d  m i l k .  S i x t y - t w o  p e r  c e n t  
p r e f e r r e d  i t  t o  t h e  u n h o m o g e n iz e d  m i l k .  
N e a r l y  a l l  t h e  f a m i l i e s  in  t h i s  g r o u p  h a d  
s m a l l  c h i l d r e n .  S o m e  r e p l ie d  t h a t  t h e y  p r e 
f e r r e d  i t  o n  a c c o u n t  o f  i t s  g r e a t e r  a p p a r e n t  
r i c h n e s s .”  >

T h is consum er reaction  to hom ogen
ized milk, to  a  g re a te r or lesser exten t, 
has been m ade also by Irw in  ( 1 9 3 1 ) ,  
H udon ( 1 9 3 1 ) ,  D oan  ( 1 9 3 2 ) ,  B abcock  
( 1 9 3 4 ) ,  and T ra c y  ( 1 9 3 6 ) .  T ra c y ’s 3 6  
reasons furnished by the cu stom er’s 
them selves as to  w hy they p refer homo-, 
genized m ilk a re  alm ost classic.

T w o  facto rs, con tribu ting to  the  
g re a te r palatability of hom ogenized  
milk, seem  to stand out. T h ese  a r e :  
first, the hom ogeneity of the milk. 
H om ogenized milk exhibits no flakes, 
specks, o r,g ran u les  of cream  o r butter  
in the glass, such as are  frequently en
countered in non-hom ogenized m ilk ; 
and second, the continuous w holesom e
ness of good flavor upon prolonged  
storage. T h e  latter is v e ry  im portant, 
as reg u lar pasteurized m ilk upon s to r
ag e  a t  certain  seasons of the y e a r is 
prone to  develop various stages of 
oxidized flavor, rendering it less p ala

table. H om ogenization  has been show n  
by T ra c y , R am sey , an d  R u eh e ( 1 9 3 3 )  
to inhibit o r delay o xid ative  changes. 
T his observation  has been substantiated  
since by several o th er in vestigators.

W ith  th e w ealth of scientific inform a
tion available pointing to  th e necessity: 
of including milk in the diet, health  
au th orities a re  vitally in terested  in  a  
safe, san itary  p rod u ct w hich w ould  
tend to in crease the p resen t consum p
tion of milk, p articu larly  a  m ilk w hich  
will assu re children th at they a re  g et
tin g  the full am ount of fa t in each  glass.

A  foregone conclusion is th at public 
health officials th rou gh  establishm ent 
of stan d ard s and th rou gh  rigid  and  
routine inspection have played no  
m inor ro le  in th e developm ent of th e  
present m arket m ilk industry . E v e r  
cautious in accepting and adopting new  
products and p rocesses, th ey  have kept 
the good of the public in  m ind. P r e 
sented w ith facts supported b y ad e
quate research , they a re  accep tin g  today  
and even w elcom ing hom ogenized milk, 
w hich w as a  p rod u ct of suspicion less 
than a q u arter of a  cen tu ry  ago.
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2 6 .  T r o u t ,  G .  M . ,  a n d  H a l l o r a n ,  C .  P .  
S e d i m e n t  T e s t  N o t  a  R e l i a b l e  G u id e  i n  t h e  
S e l e c t i o n  o f  M i l k  f o r  H o m o g e n i z a t i o n .  
M ic h . A g r .  E x p t .  S t a . Q u a r t. B u i .  1 5  ( 4 )  : 
2 7 1  ( 1 9 3 3 ) .

2 7 .  T r o u t ,  G . M .  P h y s i c a l  a n d  C h e m i c a l  
E f f e c t s  o f  H o m o g e n i z a t i o n . o n  M i l k .  2 6 th  
A n n .  C o n v . I n te r n a t ’ l.  A s s o c .  M i l k  D e a le r s ,  
L a b .  S e c t . ,  p .  1 9 9  ( 1 9 3 3 ) .

2 8 .  T r o u t ,  G .  M . ,  H a l l o r a n ,  C .  P . ,  a n d  
G o u ld , I .  A .  T h e  E f f e c t  o f  H o m o g e n i z a t i o n  
o n  S o m e  o f  t h e  P h y s i c a l  a n d  C h e m i c a l  
P r o p e r t i e s  o f  M i l k .  M ic h . A g r .  E x p t .  S t a .  
T e c h .  B u i .  1 4 5  ( 1 9 3 5 ) .

. 2 9 .  T r o u t ,  G .  M .  W a t e r y  A p p e a r a n c e  o f  
F r o z e n  H o m o g e n i z e d  M i l k .  M ic h . A g r .  
E x p t .  S t a .  Q u a r t. B u i .  2 3  ( 1 )  : 1 0  ( 1 9 4 0 ) .

3 0 .  T r o u t ,  G .  M . j  a n d  S c h e id ,  Μ .  V .  T h e  
I n f l u e n c e  o f  t h e  T i m e  a n d  T e m p e r a t u r e  o f  
H o m o g e n i z a t i o n  o n  C e r t a i n  P r o p e r t i e s  o f  
t h e  M i l k .  M ic h . A g r .  E x p t .  S t a . Q u a r t  B u i .  
2 4 ( 2 )  : 1 2 2 - 1 3 1  ( 1 9 4 1 ) .

3 1 .  T r o u t ,  G . M .  T h e  F r e e z i n g  a n d  
T h a w i n g  o f  M i l k  H o m o g e n i z e d  a t  V a r i o u s  
P r e s s u r e s .  J . D a ir y  S c i . ,  2 4 ,  2 7 7  ( 1 9 4 1 ) .

3 2 .  U n i t e d  S t a t e s  P u b l i c  H e a l t h  S e r v i c e .  
M i l k  O r d i n a n c e  a n d  C o d e . P u b .  H e a l t h  B u i .  
2 2 0 ,  p . 4  a n d  2 2  ( 1 9 3 9 ) .

3 3 .  W a s h b u r n ,  R .  M . ,  a n d  J o n e s ,  C .  H .  
S t u d i e s  o f  t h e  V a l u e s  o f  D i f f e r e n t  G r a d e s  
o f  M i l k  i n  I n f a n t  F e e d i n g .  I X .  H o m o g e n 
i z e d  M i l k  ( p .  5 5 - 6 9 ) .  V t .  A g r .  E x p .  S t a .  
B u i .  1 9 5 .  1 4 4  ( 1 9 1 6 ) .
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F red  W . C a u d il l , M .D ., M .P .H .
D ir e c t o r ,  D iv is io n  o f  C o m m u n ic a b le  D is e a s e  

AND

M e l v in  A . M e y e r

S t a t e  M i l k  S a n ita r ia n , B u r e a u  o f  F o o d s ,  D r u g s  a n d  H o t e ls ,  
S t a te  D e p a r tm e n t  o f  H e a lt h  o f  K e n t u c k y

A n  investigation  w as m ade o n  Ju n e  
10, 1 9 4 2 , of tw o  outbreaks of sore  

th ro a t w hich h ad  o ccu rred  am on g th e  
students, teach ers, an d  oth er em ployees  
of th e  school, one in  F e b ru a ry  an d  the  
o th er d urin g the first w eek in Ju n e . 
T h e  school p hysician , a s  w ell a s  oth er  
school authorities, h ad  suspected th at  
the disease cam e fro m  th e m ilk supply. 
T h e  investigation revealed th a t on F e b 
ru ary  6  one of the older boys, a  s tu 
dent a t  the school, had rep orted  to  the  
infirm ary w ith  a  sore  th ro at. H e  w as 
found to have w h at appeared  to be an  
extrem ely  septic th ro a t, an d  w as im 
m ediately p u t to  bed. O n  the follow 
ing day it w as n ecessary  to  open a 
p araton sillar abscess w hich had devel
oped in this patient. T h is  boy w as  
one of the school boys w ho aided in 
taking ca re  of th e d airy  h erd  of the  
school, in m ilking, and in carin g  for 
th e m ilk. O n  the m orning of the day  
th a t he rep orted  to  the infirm ary w ith  
a  septic th roat, he had assisted in  
the m ilking. O n F e b ru a ry  6 , the date  
of the onset in the first case, a  to tal of 
1 2 4  students, teach ers, an d  o th er em 
ployees lived either in the school d orm i
tories o r on the school grounds, all of 
w hom  obtained th eir m ilk supplies from  
the school dairy.

T h e  a ttack  ra te  rose  abruptly  from  
less th an  1 p er 1 0 0  on F e b ru a ry  12  
to  1 5 .8  p er 1 0 0  on F e b ru a ry  13, the  
highest a ttack  ra te  obtaining on F e b 
ru a ry  15, w hen it reach ed  2 0 .2  p er 1 00 . 
O n F e b ru a ry  1 6 , th is ra te  dropped to  
15 .2 , after w hich it fell abruptly  to  a  
ra te  of 1 .5 p er 1 0 0  on F e b ru a ry  18 .

A fte r  this d ate , i t  fluctuated betw een  
zero  an d  1 0 .6  p er 1 0 0  until M arch  2 .  
F ro m  then  on , n o fu rth er cases oc
cu rred  until th e w eek of M ay  3 0  
th rou gh  Ju n e  5 , d urin g w hich tim e 1 8  
cases o ccu rred  am on g 4 6  v isitors  w ho  
cam e to  th e school an d  took  up re si
dence fo r  a  conference th a t w as to  be 
held.

T h e  outbreak  w as quite explosive, 
the g re a te st num ber of onsets and the  
highest ra tes obtaining on F e b ru a ry  13, 
15, and 16 . T h e  explosive n atu re  of 
this outbreak is fu rth er em phasized by  
the daily sore th ro at sick census for  
the school.

O n Ju n e  10 , the S ta te  Epidem iolo
g ist an d  M ilk S an itarian  w ent to  the 
school to investigate the outbreak. O n  
this d ate , only 5 9  students, teachers, 
and oth er school em ployees rem ained  
a t  the institution. A ll of those am ong  
the v isitors w ho had developed sore  
th ro at had recovered , excep t one, and  
while this patien t w as up and around, 
he still com plained of a  sore th roat. 
T h ro a t cu ltu res w ere taken from  each  
of the 5 9  resident persons an d  planted  
on blood a g a r  plates. A fte r  incuba
tion of th ese plates fo r a  period  of 24  
hours, it  w as found th at 2 2  of the  
5 9  individuals had hem olytic strepto
cocci in th eir th roats . O ne of these 2 2  
w as the v isto r w hose th ro a t rem ained  
sore. T h is  high p ercen tage of indi
viduals w ith  hem olytic streptococci in  
th eir th ro ats  certain ly  suggested th at 
an  infection, caused  by this organ ism , 
had, w ithin the recen t past, been fairly  
w idespread in the school population.
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W h ile  th e epidemiological inform a
tion w as being obtained from  the nurse  
an d  school physician and w hile the 
th ro at cultures w ere being taken, the  
M ilk S anitarian  w as investigating  
the d airy  herd  of the school. O n  the  
day of the investigation, 10  out of a  to 
tal herd of 1 4  cow s w ere being milked. 
A ll of these cow s had been tuberculin- 
and B an g-tested  w ithin the p ast y e a r  
an d  no reacto rs  found. T h is herd  p ro 
duced, on an  average, about 4 0  gallons 
of m ilk p er day, all of which w as con
sum ed a t  the school. S trip -cu p  tests  
w ere taken from  each q u arter of each  
of the 10  cow s. C ultures from  these 
specim ens of m ilk revealed hem olytic 
streptococci in one o r m ore q uarters  
of the udders of 3  of the 10  cow s. 
C ultures from  specim ens of these 3  
cow s also revealed Staphylococcus 
aureus o r  albus, one o r both. T h e  
oth er 7 cow s all showed Staphylococcus 
aureus o r  albus, the aureus being  
hem olytic in e v e r y  case.

: O n inspection of the d airy  barn, it
,was found th at con crete  floors w ere  

-broken and irregu lar, the barn  and  
milk house walls needed w hite w ash
in g  or painting, the milk cooler w as 
dented and in a  poor state  of repair, 
and the milk pails had broken seams 
w hich w ere roughly soldered. A ll 
utensils w ith w hich the milk cam e in 
con tact had a slightly g reasy  feel, and  
on the cooler w as a  considerable de
posit of old dried milk n ear the bottom  
tubes. T h ere  w as no chem ical dis
infection o r steam  sterilization of 
m ilking utensils. T h e  cotton  , disks 
through w hich the milk w as strained  
w ere exposed to dust and flies. N o  
chlorine w as used in the w ater w ith  
which udders and m ilkers’ hands w ere  
washed. M ilk stools w ere dirty . I t  
w as found th at the milk w as cooled  
at the milk house, placed in 5 gallon  
Cans, w hich w ere, in tu rn , taken to  the  
kitchen refrigerator. A t  6  :0 0  p .m . the  
.tem perature of th e afternoon .milk in 
the cans in the refrig erato r w as 7 0  
d egrees, while the inside tem peratu re  
of the refrigerator w as 5 6  degrees.

T w o  students m ilk th e  cow s in the  
d airy barn. E a c h  pail of m ilk w as  
strained  in the strain in g room  of the  
milk house. M ilk then flowed by 
g rav ity  th rou gh  a  sh ort san itary  pipe  
connecting, th rou gh  the m ilk house  
wall, onto a  tubular cooler. T h e  m ilk  
flowed over the tubular cooler, w hich  
was located in the sam e room  as th at  
used fo r  w ashing and storin g  utensils. 
T h e  cooling m edium  w as the w ater  
from  th e reserv o ir th a t provided the  
school w ater supply. M ilk w as com ing  
off the cooler a t ap proxim ately  7 0  
degrees. A t  m eal tim e the m ilk w as  
placed in  large  alum inum  p itch ers and  
these p itch ers w ere set in the cen ter of 
each table, so th at each individual, stu 
dent, teach er, employee, o r v isito r could  
drink all the m ilk he w anted.

C o n c l u s io n s

1. S eptic sore  th ro at w as epidem ic 
am ong students, teach ers, an d  em ploy
ees of the school in F e b ru a ry  and  
M arch  of. 1942 .

2 . T h is  disease recu rred  in epidemic 
form  am on g som e visitors to  the school 
during the first w eek of Ju n e , 19 4 2 .

3 . H em olytic streptococci w ere cul
tu red  from  specim ens of m ilk obtained  
directly  from  th e udders of 3  to  1 0  
cow s th at w ere producing m ilk fo r the  
school a t the tim e of the investigation.

4 . Specim ens of m ilk  obtained from  
the udders of the 1 0  cow s in the d airy  
herd contained Staphylococcus aureus 
or albus.

5. Im p rop er cleansing an d  disinfec
tio n -o f  m ilk utensils, m ilkers’ hands, 
and cow s’ udders increased  the possi
bility of pathogenic organism s finding 
their w ay into milk, and inadequate  
cooling and refrigeration  perm itted  
m ultiplication.

6 . T h e  period of 7 days th a t elapsed  
betw een the date w hen th e first case  
w as recognized in a  m ilker and the  
date w hen the first large  num ber of 
onsets occu rred  w as long enough for  
this m ilker to h ave infected cow s’ 
udders, m astitis thus arisin g  and serv 
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in g. as foci from  w hich organ ism s en
tered  th e m ilk in  w hich th ey  m ultiplied  
an d  w ere  carried  to  th e  v ictim s.

7 . T h e  fa c t th a t tw o  outbreaks of 
septic sore  th ro at, both  explosive, one

o v er a  period  of 2 0  days, th e oth er  
m onths la ter in a  visitin g  population  
an d  coverin g  a  p eriod  of one w eek  
fu rth er strengthen s the suggestion th at  
the epidem ic w as m ilk-borne.
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PRINCIPLES INVOLVED IN SHORT-TIME PASTEURIZATION OF M IL K *

C ertain  problem s connected  w ith  
sh ort-tim e pasteurization  of m ilk have  
occasioned m uch discussion but ap 
p aren tly  h ave n ot been b ro u g h t to  a  
solution. T h e  au th o r in terp rets  the  
principles th a t have been em ployed suc
cessfully in- th e scientific advancem ent 
of h eat sterilization  of can ned  foods in  
such a  m an n er as to  facilitate  the  
application to  m ilk p asteu rization  of a  
m ethod of treatm en t an alogous to  th at  
applied to canned foods. T h e  m an n er  
of using this scientific m ethod  to  solve 
the problem s associated  w ith  m ilk  
pasteurization is described specifically, 
w ith especial em phasis upon an  exp la
nation of w hy a  h igh -sh ort p asteu rizing  
p rocess appears som etim es to  be equiv
alent to the ord in ary  low -tem p erature  
long-hold process w hereas a t o th er  
tim es the form er p rocess ap pears to  
have less b acteria  destroying pow er  
than  the usual long-hold process. 
M ath em atics is used to explain  this 
puzzle by show ing, first, th at the rela
tionship betw een different pasteurizing  
processes1 depends upon the p articu lar  
kind of b acteria one is in terested  in 
destroying, and second, th at the tim e  
taken to h eat the milk to  pasteurizing  
tem p eratu re  and to cool the m ilk from  
p asteu rizing tem peratu re m ay  m ake a 
m aterial contribution to the b acteria- 
d estroying p ow er of the p rocess.

*  A b stra c t o f paper by  C. O lm  B a ll  p resented  a t 
m eetin g  o f A g ric u ltu re  and Food D iv isio n , A m e ri
ca n  C hem ical S o c ie ty , B u ffa lo , N . Y . ,  Sep tem b er, 
1942. T o  be published in  Industrial and Engineer
ing Chemistry.

T h e  efficacy of the pasteurization  
process of 3 0  m inutes a t  6 1 .7 °  C . 
( 1 4 3 °  F . )  h as been established by  
years of exp erien ce. Calculations  
based on  the b acteria-d estroyin g  value  
of this p rocess as a  referen ce standard  
show  the com p arative value of p ro c
esses a t  o th er tim es an d  tem peratu res  
in destroying different types of bac
teria . O n  the basis of available data, 
it w as found th a t 1 9 .2  seconds a t  
7 1 .7 °  C . ( 1 6 1 °  F . )  h as destructive  
pow er equivalent to  3 0  m inutes a t  
6 1 .7 °  C . ( 1 4 3 °  F . )  fo r one im portan t 
kind of b acteria  (Br. suis)  but th a t fo r  
.S', aertrycke, an oth er typ e of b acteria  
w hich is im portan t but less likely to  be 
present in m ilk, a  p rocess of 3  m inutes
2 0 .4  seconds a t 7 1 .7 °  C . ( 1 6 1 °  F . )  is 
required to  have d estructive pow er  
equal to th a t of 3 0  m inutes a t 6 1 .7 °  C. 
( 1 4 3 °  F . ) .

T h is principle is im portan t in a  con
sideration of an y test for p rovin g the  
sufficiency of a  pasteurization  process, 
such as the phosphatase test. A ssu m 
ing th a t the enzym e phosphatase in 
milk is inactivated by h eat a t  the sam e  
rate  a t w hich a  sim ple chem ical re 
action takes place, one' finds th a t for  
this test a  process of 3 m inutes a t  
7 1 .7 °  C ( 1 6 1 °  F . )  will prod uce the  
sam e results as those th at a re  produced  
by a  process of 3 0  m inutes a t  6 1 .7 °  C. 
< 1 4 3 °  F . ) .

T h ese  equivalents a re  based on 
actual heating tim e a t  the given te m 
p eratu res w ith instantaneous rise  to
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tem peratu re and instantaneous cooling  
assum ed. I t  is impossible, of course, 
to  b ring m ilk to  a  pasteurization tem 
p eratu re o r  to  cool it in  no tim e a t  
all. T h erefore , the relationship indi
cated  by these figures do n ot apply 
strictly  to p ractical conditions. P eriod s  
of tim e consum ed in heating the milk  
to  holding tem perature and in cooling  
the milk, along w ith the holding period  
a t  the pasteurization tem perature, con
tribute to  the destruction of bacteria  
and enzym es. W h en  a  rise of tem pera- 
tu fe  to 7 1 .7 °  C. ( 1 6 1 °  F . )  proceeds 
over a  period of 7  m inutes and the  
cooling of the m ilk requires a  sim ilar 
length of tim e, the periods of rise and  
decline of tem peratu re m ay contribute  
m uch m ore lethal heat to the d estru c
tion of bacteria o r  to  the inactivation of 
phosphatase than  is contributed by the  
holding period of the process. T h e  fact

th at only 16  seconds a t  7 1 .7 °  C . 
( 1 6 1 °  F . )  h as been foynd to  g ive ade
quate pasteurization  indicates th a t the  
effects of com ing up and cooling p e
riods have been overlooked in th e in
terpretation  of the results of tests.

T h e  au th or tabulates the b acteria- 
destroying values of p rocesses having  
various com binations of rates of rise  
and decline of tem peratu re, w hich show  
th at these periods m u st be taken into  
accou nt in the scientific' evaluation and  
com parison of pasteurization processes. 
T hese results show, for exam ple, that, 
for Br. suis, a  m icroorgan ism  w h ich , 
data indicate to  be destroyed  in 1 9 .2  
seconds a t  7 1 .7 °  C. ( 1 6 1 °  F . ) ,  a  period  
of 7  m inutes used to  b ring the tem p era
tu re  of the m ilk to  7 1 ,7 °  C . could  
supply alm ost 1 0  tim es as m uch lethal 
h eat a s  is required to d estroy  the  
organism .

THIRTY-SECOND A N N U A L  MEETING, OCTOBER 14 and 15, 1943 

NEW  YORK, N. Y.
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I s  I t  D e s i r a b l e  t o  S i m p l i f y  a n d  U n i f y  O u r  M i l k  

Q u a l i t y  P r o g r a m ?

. FROM  THE V IEW POINT OF THE HEALTH OFFICER

N . O. Gu n derso n

C o m m is s io n e r  o f  H e a lt h , R o c k f o r d , I l l in o is

I n  the light of o u r p resen t know ledge 
in d airy  science, it  is well to  ask  

w hy o u r know n an d  accepted  con trol 
m easu res h ave n o t been m ore univer
sally applied.

T o  an sw er th is question satisfac
torily , i t  is n ecessary  to  consider som e  
of the lim iting fa cto rs  fo r a  p rop er  
con trol of m ilk supplies. A m o n g  these  
m ay be m entioned th e  econom ic, tire 
esthetic, an d  quality asp ects of the  
p ro b lem ; certa in  long established ord i
nance fe a tu re s ; an d  a  sh ortage in 
m anpow er due to  the w a r effort.

L i m i t i n g  F a c t o r s  t o r  C o n t r o l

T h e  econom ics involyed is alw ays a  
lim iting fa cto r in connection w ith con 
tro l w ork  as evidenced by the fact th at 
p resen t effective con tro l p ro g ram s p re
suppose th a t from  ten  to  tw enty  cents  
p er capita p er y e a r w ill be available 
fo r ca rry in g  ou t the w ork.

W h en  w e rem em b er th at the m a 
jo rity  of sm aller m unicipalities and  
counties now  provide p ractically  noth
ing fo r m ilk supervision an d  th a t the  
average provision am ong cities is about 
five cents p er capita, the seriousness 
of this econom ic angle is better  
appreciated.

E s t h e t i c  A s p e c t

A s  to  the esthetic asp ect, all students  
of m ilk problem s a re  in a cco rd  with  
the excellent conditions under which  
certified m ilk is p rod uced  an d  handled. 
W e  should be pleased to  have the sam e 
a ttra ctiv e  conditions su rrou n d  the p ro 

duction of ord in ary  m ilk as e x is t  
in connection w ith  certified m ilk  
production.

H o w ev er, w hen w e rem em b er th a t  
these v e ry  a ttra ctiv e  conditions entail 
an  in crease of ap p roxim ately  th ree  to  
five cents p er q u art in  th e retail p rice  
of m ilk, w e u nderstand w hy o u r es
thetic desires can not have full sw ay in  
m ilk production . In  o th er w ords, ou r  
esthetic desires a re  in  fairly  con stan t 
conflict w ith the econom ics of the  
situation.

M i l k  Q u a l i t y

T h e  th ird  asp ect of con tro l w ork  is 
th at con cern in g the quality of m ilk as  
produced. I t  is agreed  th a t too m any  
health officials a re  strivin g  to  im prove  
the quality of m ilk by m easu res which· 
a re  directed m ainly tow ard  the esthetics  
of the situation, in the hope th at this 
will solve the problem  of quality.

U n d e r such conditions, it is not su r
prising th a t ou r m ilk con trol efforts are  
n ot p roducing the results desired.

O r d i n a n c e  C o n s i d e r a t i o n s

F o u rth , p ractically  all m unicipal 
ordinances, including the P ub lic H ealth  
S ervice S tan d ard  O rdinan ce, fav o r the  
use of the bacterial p late cou n t as one 
of the criteria  for judging m ilk, w hich  
perhaps does not offer the dependable 
quality p ictu re originally anticipated.

F o r  instance, it is now  apparently  
believed, by m any lab oratory  w orkers  
th at stan d ard  plate counts contribute  
little or nothing to  controlling a  milk  
supply, and indeed a t tim es actually
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d etract from  milk control because of 
the illogical absurdities encountered in  
the attem p t to  enforce bacterial stand
ard s. A s  a  m atter of fact, the ag ar  
plate m ethod entails too m uch w ork for  
the resu lts attained.

F e d e r a l  O r d i n a n c e  C o m m e n t

A s to  m ilk control under the provi
sions of the S tan dard  M ilk O rdinance, 
which now  has been w ith us fo r p ra c
tically tw enty years, this ordinance  
apparently com es no n earer to unifying  
milk control than at the start, because 
of the m any cities and states w hich do 
not deem it advisable to adopt this 
code. P erh ap s it is significant th at  
th ree of the largest m ilk p rod uc
ing states —  N ew  Y o rk , M ichigan, 
and W isconsin— have not urged its 
adoption.

F u rth e r, in ou r ow n state of Illinois, 
outside of the Chicago and S t. L ou is  
milk m a rk e ts ,. only four cities— Elgin , 
D ecatu r, Cham paign and W au kegan —  
w ere able this last year to attain  a  
ninety p ercen t o r better ratin g  by the 
U . S . P ub lic H ealth  S ervice. T his  
scoring  unfortunately is in terpreted by 
the public as being a  standard  for  
ju d gin g the safety of milk.

D e c r e a s e d  M a n p o w e r

L a stly , exp erien ce show s th at w e are  
still continuing to  con trol milk p rod uc
tion by ou r old system s, w hich m ust 
be changed o r modified to conserve  
m anpow er. V igorou s farm  inspection  
service will have to be curtailed. 
Q u ick er m ethods of attaining the sam e 
results m ust be substituted.

M i l k  Q u a l i t y  Y a r d  S t i c k

H ealth  au thorities seem  agreed  th at 
the quality of milk is m ade up of five 
essen tials: richness or food v a lu e ; 
safety or freedom  from  pathogenic o r-  

■ g a n ism s; cleanliness o r freedom  from  
physical d ir t ; sw eetness o r .keeping  
q u ality ; and flavor or palatability.

T h e  value of this classification is 
m uch increased  by the fa c t th a t indices 
a re  available for each of these condi
tions, and these indices m ay be used  
in the con trol of milk supplies.

C e r t a i n - S i m p l e  T e s t s  C a n  

B e  A p p l i e d

F o r  instance, richness is indicated by  
the B abcock  t e s t ; safety is indicated by 
the phosphatase te s t ; cleanliness is in
dicated by the sedim ent t e s t ; and keep
ing quality and flavor a re  indicated by 
physical observations and the m eth
ylene blue reductase test of the raw  
milk. W h en  lab oratory  facilities are  
available, the d irect m icroscop ic ex a m i
nation can be used in place of, o r in  
conjunction  w ith, the red u ctase test, 
E xp erien ce  in m any places ov er a  long  
period indicates th at it gives a  g re a t  
deal of inform ation regard in g  the  
causes of poor quality m ilk, n ot only  
raw , but also pasteurized m ilk.

D o c k  T e s t i n g

W ith  these ap parently  reliable tests  
at hand, an increasing num ber of health  
departm ents a re  experim enting to  see 
w hether these ra th e r sim ple Y e s ts  can  
be applied a t the. points w here m ilk is 
received into the city, fo r th e purpose  
of rejectin g  such m ilk as does n ot m eet 
these tests.

In  other w ords, follow ing an initial 
inspection of the farm , the point of ob
servation  and determ ination of m ilk is 
shifted from  the, farm  to  the receiving  
dock o r city  plants.

T h e  attem p t to  con trol the milk  
largely by stipulating the environm ent 
under w hich it is produced  has given  
place to an attem p t to m easure in the 
milk itself the qualities w hich m ake it 
attractiv e  and safe to  the consum er.

: 4 - P o i n t  T e s t  S y s t e m

In  th e  light of this situation, it 
appears reasonable to  give serious con
sideration to  the possibility of stream 
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lining m ilk con trol by utilizing certain  
accepted  platform  and plant tests which  
can  be used to assu re safe milk and  
rnilk  p rod ucts for the arm ed  forces and  
civilians.

S uch  an attem p t is schem atically  
outlined in C h a rt 1, w hich show s a
4-p o in t te st system  fo r judging the  
quality of m ilk by utilizing ( 1 )  the  
Sedim ent, ( 2 )  the D irect M icroscopic  
( o r  R ed u ctase  T e s t ) ,  ( 3 )  th e phospha

ta se , and ( 4 )  the Sw ab T e s t, together  
w ith  certa in  o th er sim ple observations  
applied a t  the receivin g p lan t and in the 
p rocessin g  plant.

In  this plan, farm  inspections by field 
m en  a re  restricted  to  th e sm all num ber 
of non-com pliance m ilk p rod ucers, and  
if desired th e m ilk can  be re jected  on 
the spot. T h is  affords th e  city  in
sp ector m ore  tim e fo r coop erating  w ith  
p lan t m en in the p ro p er p rocessin g of 
m ilk, an d  so p erm its quicker an d  m ore  
effective con trol of the quality of the  
ra w  m ilk to be processed.

C H A R T  1

D o c k  a n d  P l a n t  I n s p e c t i o n  P r o g r a m  

A .  I n c o m in g  R A W  M I L K  C a n  B e  J u d g e d  
b y  N o t in g  

D a i l y  b y  W e i g h m a n
1 . I t s  A p p e a r a n c e :  ( 1 )  O f f  C o l o r ,  ( 2 )  

F l a k y ,  ( 3 )  S t r i n g y ,  ( 4 )  B l o o d y .
2 .  O d o r :  ( 1 )  S o u r ,  ( 2 )  B a r n ,  ( 3 )  F e e d ,  

( 4 )  C h e m i c a l ,  ( 5 )  S i l a g e .
3 . T e m p e r a t u r e :  M i l k  o v e r  6 5 °  F .  i s  n o t  

d e s i r a b le .

W e e k l y
4 .  S e d i m e n t  T e s t :  ( 1 )  C l e a n ,  ( 2 )  A c 

c e p t a b l y  C le a n ,  ( 3 )  S l i g h t l y  D i r t y ,  ( 4 )  
D i r t y .

5 .  M e t h y l e n e  B l u e  R e d u c t a s e  T e s t :  
( W h e n  n o  l a b o r a t o r y  i s  a v a i l a b l e ) .

M i l k  n o t  d e c o lo r i z i n g  i n  6  o r  m o r e  
h o u r s  i s  g o o d  m i l k .

E v e r y  F o u r  W e e k s  ( A  v e r y  h e l p f u l  t e s t  t o  
t h e  f ie ld  m e n ) .

6 .  D i r e c t  M i c r o s c o p i c  E x a m i n a t i o n :
S h o w s  ( 1 )  E x c e s s i v e  C o u n t ,  ( 2 )  U d d e r  
T r o u b l e ,  ( 3 )  D i r t y  U t e n s i l s ,  ( 4 )  P o o r  

- C o o l in g .

T w i c e  o r  O n c e  a  Y e a r  ( W i t h  d e c r e a s e d  
m a n p o w e r  r e l y  o n  d i r e c t  m i c r o s c o p i c  

, e x a m i n a t i o n ) .
7 .  R o u t i n e  F a r m  I n s p e c t i o n s : E s s e n t i a l

t o  u s e  w r i t t e n . r e c o m m e n d a t io n s  w i t h  
f ie ld  c a r d s .

A s  I n d ic a t e d
8 . D i s p o s i t i o n  o f  P r o d u c e r s  in  T r o u b l e :

a .  G i v e  N o t i c e :  ( 1 )  T h r o u g h  h a u l e r ,  
( 2 )  b y  p h o n e , ( 3 )  b y  c a n  t a g ,  ( 4 )  
b y  m a i l .

b .  S u b m i t  S a m p l e s  t o  C i t y  L a b o r a t o r y :
( 1 )  F o r  3  s u c c e s s i v e  d a y s ,  ( 2 )  c o n 
f e r e n c e s .

c .  F a r m  V i s i t :  T o  c h e c k  ( 1 )  c o o l i n g ,
( 2 )  m i l k i n g  m a c h i n e ,  ( 3 )  u t e n s i l s ,  
( 4 )  h e r d  d is e a s e .

d . R e j e c t i o n  o n  t h e  S p o t :  A s  a  l a s t  
r e s o r t  o n ly .

B . P A S T E U R I Z E D  M I L K  C a n  B e  J u d g e d  
b y  N o t in g

D a i l y
1 . C h a r t s  a n d  S t a f f s :  I f  b e l o w  o r  n o t  

c h e c k e d ,  s u g g e s t  r e p a s t e u r i z a t i o n .
2 .  P l a n t  T e c h n i c :  C h e c k  ( 1 )  W a s h i n g ,  

( 2 )  S t e r i l i z a t i o n , .  ( 3 )  S t o r a g e .
3 .  P h o s p h a t a s e  T e s t :  P r e f e r a b l y  o f

e a c h  v a t ; i f  p o s i t iv e ,  r e p a s t e u r i z e .
D a i l y  ( T h i s  t e s t  c a n  r e p l a c e  b a c t e r i a l  p l a t e  

c o u n t s ) .
4 .  D i r e c t  m i c r o s c o p i c  e x a m i n a t i o n  o f  

f in is h e d  p a s t e u r i z e d  m i l k :
a .  C o u n t  s h o u ld  n o t  b e  o v e r  6 0 ,0 0 0 .
b .  T h e r e  s h o u ld  b e  n o  e v id e n c e  o f  

m a s t i t i s .
c .  F r e e  f r o m  h e a t - r e s i s t a n t  b a c t e r i a  

f r o m  r a w  m i l k  o r  p l a n t  e q u ip m e n t .
M o n t h l y  o r  O f t e n e r

5 .  S w a b  T e s t  o f  E q u i p m e n t  P a r t s :
a .  T o  n o t e  i m p r o p e r  c l e a n i n g  a n d  s t e r i 

l i z a t i o n .
M o n t h l y  o r  O f t e n e r

6 .  B u t t e r  F a t  T e s t :  P e r h a p s  s h o u ld  b e  a t  
l e a s t  3 .2 5  p e r c e n t .

E x p la n a to r y  N o t e :  I t  i s  t o  b e
n o t e d  t h a t  l a b o r a t o r y  t e s t i n g  i s  
l i m i t e d  e s s e n t i a l l y  t o  t h e  4 - P o i n t  
T e s t  S y s t e m ,  t h a t  i s ,  t o  ( 1 )  t h e  
s e d i m e n t ,  ( 2 )  t h e  d i r e c t  m i c r o 
s c o p i c ,  ( 3 )  t h e  p h o s p h a t a s e ,  a n d  
(4) t h e  s w a b  t e s t .  W i t h  .n o  l a b 
o r a t o r y  t h e  ( 1 )  s e d i m e n t  a n d  
( 2 )  t h e  m e t h y l e n e  b l u e  r e d u c t a s e  
t e s t s  a r e  v e r y  u s e f u l  a d ju n c t s .

A p p l i c a t i o n  o f  P l a n  a t  R o c k f o r d  

R eferen ce is m ade to  th e M a rch  2 4 , 
19 4 3 , issue of th e Bulletin of The Dairy 
Research Bureau, D etro it, giving re 
sults obtained w ith  one type of dock  
and p lan t con trol used in the R ock ford  
m ilkshed fo r tw elve years.

S ince Ja n u a ry  first an  attem p t h as  
been m ade to  replace th e m ethylene  
blue red u ctase test for keeping quality  
and the coliform  te st w hen used to  
check sterility  of plant equipm ent, w ith  
the d irect m icroscop ic and sw ab tests.
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( F o r  results of the present program , 
see C h art 2 . )

T h e  co st of supervising this plan is
0 .1 5 5  cen t p er gallon, w hich is ap p ro xi
m ately  one-third  the cost estim ated  
b y F u c h s  in operating the S tan dard  
M ilk  O rdinance fo r  cities the size of 
R ockford .

A r e  P r e s e n t  Q u a l it y  S t a n d a r d s  
S a t is f a c t o r y  ?

W ith  this p icture in m ind, le t us 
now  ask w hether ou r present milk 
quality standards a re  satisfactory. In  
the case of m ilk consum ed in the raw  
state, the an sw er of cou rse is “ no” be
cause of the continued num ber of epi
dem ics still reported  in the use of 
ra w  milk.

H ow ever, in com m unities w here milk  
is still sold in the raw  state, the d irect 
m icroscopic exam ination perhaps com es 
n earer to show ing the quality of milk  
than an y oth er m eans available thus 
far. Indeed, in stan t rejection  of in
ferior m ilk on the spot is fa r  superior 
to costly, tim e-consum ing routine farm  
inspections, supported by bacterial plate  
counts, which a re  m ore o r less quanti
tative and do n ot distinguish types of 
bacteria present. S carle t fever and  
septic sore th ro a t a re  spread  m ore  
generally than is realized through ud
der infection with hum an strains of 
streptococci. T h e  d irect m icroscopic  
test will detect a high p ercen tage of 
such infected udders. Special tests  
will determ ine w hether hum an o r ani
m al strains cause the infection.

T h e  second question as to w hether 
it is desirable to  em ploy dock inspec
tion m ore and farm  inspection less can  
perhaps a t this w ritin g  be answ ered  
in the affirm ative, based on experience, 
especially in the E a s t  and to some 
exte n t in Illinois.

R esults obtained w ith the 4-p oin t 
test system  discussed apparently speak  
for them selves, com pared to expensive, 
tim e-consum ing routine farm  inspec
tions, coupled w ith bacterial plate 
counts of the finished product.
·. A s to uniform  standards for all m ar

kets, it perhaps can be said th at in  
term s of dock and plant con trol— w ith  
the direct m icroscopic exam ination  (o r  
m ethylene blue te s t ) , sedim ent test, th e  
phosphatase test, and the sw ab test, 
the an sw er is “yes”  because, a fte r all, 
these criteria  m eet the econom ic, es
thetic, and quality asp ects of the prob
lem . In  oth er w ords, no m a tte r the  
m arket, these criteria  can , in the face  
of a  m an-pow er sh ortage, be Utilized a t  
small cost.

F in ally , th e question of w h eth er w e 
w an t a  single stan d ard  for all m ilk re 
gardless of its u tilization : I t  ap pears  
th a t rejection s of fluid m ilk, cheese, 
cream , b utter, ice cream , evaporated  
an d  pow dered m ilk by governm ental 
agencies passing on the Use of these  
d airy  products fo r  th e arm ed  forces and  
for lend-lease shipm ent seem  to  present 
satisfactory  evidence th a t the an sw er  
to this question is “yes.”

O v e r -A l l  P ic t u r e  S p e a k s  fo r  
S im p l if ic a t i o n

T h e over-all p ictu re then  is one in  
w hich it appears desirable to  sim plify  
and unify ou r m ilk quality p ro g ram  in 
term s of data presented, not perhaps  
in the n e x t y ear, but in a  sh o rter tim e  
than has been o u r exp erien ce w ith the  
standards used during the last q uarter  
of a  cen tu ry. U n d e r the S tan dard  
M ilk O rdinance, it  w as presum ed th at 
a  g reater degree of satisfactory  com 
pliance could have been expected .

Sim plification under a  4-p oin t test 
system , w ith abolition of the bacterial 
plate count, plus selective farm  inspec
tions and rejection  on the spot, ap p ar
ently offers possibilities.

F ro m  data presented it perh aps m ay  
be in keeping to suggest th at a  N ational 
A llied D airy  P ro d u cts  Council be 
form ed for the purpose of form ulating  
specific recom m endations th at will sim 
plify and unify the m any varied  milk  
control procedures applied to fluid m ilk, 
cheese, cream , butter, ice cream , evap
orated  and pow dered m ilk, sim ilar to  
w hat w as done w ith the S ta te  of M ichi
gan F lu id  M ilk Code.
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C H A R T  2

P r e l i m i n a r y  R e s u l t s  o f  D o c k  a n d  P l a n t  
I n s p e c t i o n  a t  R o c k f o r d , I l l i n o i s

A .  I n c o m in g  R A W  M I L K

D a i l y  b y  W e i g h m a n
1 . A p p e a r a n c e :  2 ,1 5 0  l b s .  o f  m i l k  h e ld  

o u t  f o r  r e t e s t i n g .
2 .  O d o r :  2 ,2 0 0  l b s .  r e je c t e d .
3 .  E x c e s s i v e  T e m p e r a t u r e :  6 5 0  l b s .  r e 

t u r n e d  t o  p r o d u c e r s .

W e e k l y  b y  W e i g h m a n  
4 .  T h e  S e d i m e n t  T e s t :

( C l a s s  1 , 0  m g m . ;  2 ,  2 5  m g m . ;  3 ,  1 0 0  
m g m . ;  4 ,  1 2 5  m g m .)

Class
Month Tests 1 & 2 Class 3 Class 4
Ja n . 1 ,085 8 6 .3 % 1 3 .1 0 .6 %
F eb . 1 ,236 8 9 .7 9 .9 0 .3
M a r . 1 ,649 8 8 .9 1 0 .5 0 . 4
A p r . 1,329 8 2 .8 1 6 .8 0 .4
M a y 1 ,3 0 4 8 7 .9 1 1 .9 0 .2

1

( C l a s s  1 , 6  h r s .  a n d  o v e r ;  2 ,  6  h r s . ; 
3 ,  3  h r s . ;  4 ,  2  h r s . )

M onth Tests Class 1 Class 2 Class $ Class-4
J a n .
F eb .
M ar.
A p r.
M ay

1,210
1 ,179
1 ,6 5 7
1,161
1,100

9 0 .0
86.6
9 3 .7
9 4 .7
9 2 .8

7 .1
12.1

5 .4  
4 .9
5 .5

1.1
1.1
0 .7
0 .3
0 .7

0.8
0.0
0.1
0.1
1.0

E v e r y  F o u r  W e e k s  ( T h i s  t e s t  r e p l a c e s  
b a c t e r i a l  p l a t e  c o u n t s . )

6 .  T h e  D i r e c t  M i c r o s c o p i c  T e s t :

M onth Tests 
J a n .  383 
F e b . 339
M a r.
A p r.
M ay

385
386 
383

cq
7 6 .7 %
8 3 .9
8 5 .1
88.8
8 3 .0

©
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8 .5 % 5 .2 % 9 .4 %
9 .1 4 .1 2 .6
8 .3 3 .9 2 . 8
5 .9 2 .3 2 .8
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Month Tests Q £
J a n . 76 1 5 .0 % 4 .4 % 0 .6 %
F e b .· 64 1 5 .4 2 .2 0 .2
M a r. 4 4 8 .5 1 .6 0 .0
A pr. 40 5 .3 0 . 7 0 .5
M ay 101 1 0 .0 4 .2 0 .3

1 3 .3 %
11.0
6.1
8 .9

T w i c e  a  y e a r  ( L e s s  t h a n  o n c e  a  y e a r  s o o n  
l o s s  o f  p e r s o n n e l . )

7 .  R o u t i n e  F a r m  I n s p e c t i o n s :
( W r i t e  R o c k f o r d  H e a l t h  D e p a r t m e n t  

f o r  D e t a i l s . )

I n d ic a t e d  ·
8 .  D i s p o s i t i o n  o f  P r o d u c e r s  i n  T r o u b l e :  

a .  G iv e n  N o t i c e s : 1 ,7 0 9  in  f i r s t  5
m o n t h s  o f  1 9 4 3 .

b .  S u b m i t t e d  3  S u c c e s s i v e  S a m p l e s  t o  
C i t y  L a b o r a t o r y :  9  p r o d u c e r s .

c .  F a r m  F o l l o w - u p :  1 6 7  r e q u i r e d  t o  b e  
v is i t e d .

d . M i l k  R e j e c t e d  a t  t h e  D o c k :  1 2 ,0 3 0  
l b s .  i n  1 9 4 3 .

B .  P A S T E U R I Z E D  M I L K
D a i l y

1 . P a s t e u r i z e d  C h a r t s  a n d  S t a f f  T e m p e r a 
t u r e s :  5  c o r r e c t e d .

2 .  P l a n t  T e c h n i c :  5  s h o w e d  p o o r  w a s h 
in g ,  s t e r i l i z a t i o n ,  o r  s t o r a g e .

3 .  T h e  P h o s p h a t a s e  T e s t :  ( A s  i n d i -
c a t e d  s o  f a r  

Month
i n  1 9 4 3 ) .

Samples Negative
J a n . 44 100.0%
F eb . 47 9 8 .8
M a r . 45 1 0 0 .0
A p r. 54 1 0 0 .0
M a y 48 9 8 .8

D a i l y  ( M i c k l e  o f  C o n n e c t i c u t  a d v o c a t e s  
g r e a t e r  u s e  o f  t h i s  t e s t . )

4 .  D i r e c t  m i c r o s c o p i c  e x a m i n a t i o n  o f  t h e  
f in is h e d  p a s t e u r i z e d  m i l k :
a .  O v e r  6 0 , 0 0 0 :  J a n . ,  6 4 % ;  F e b . ,  6 0 % ;  

M a r . ,  2 8 % ;  A p r . ,  2 8 % ;  M a y  2 % .
b .  E v i d e n c e  o f  M a s t i t i s :  F o u r  p e r c e n t .
c .  H e a t - r e s i s t a n t  B a c t e r i a , :  1 9  p e r c e n t .

M o n t h l y  o r. O f t e n e r
5 . S w a b  T e s t  o f  E q u i p m e n t  a n d  P a r t s :

Improperly
Plants Number Cleaned

Month Checked Tests and Sterilised
Ja n . 3 80 3
F eb . 6 199 5
M ar. 11 188 2
A p r. 0 0 0
M ay 6 62 1

M o n t h l y
6 . B u t t e r  F a t  T e s t : 4  p e r c e n t  o f  s a m p le s  

w e r e  b e lo w  3 .2 5  p e r c e n t .

S o m e  A d v a n ta g e s  o f  D o c k  a n d  P la n t  
T  e stin g

1 . I t  i s  o n e  m e t h o d  o f  u n i f y i n g  m i l k  
c o n t r o l  p r o c e d u r e s .

2 .  P l a n  q u ic k l y  l o c a t e s  a p p a r e n t  s o u r c e  o f  
p o o r  m i l k .

3 .  I t  i s  a  m e a n s  o f  c u l l i n g  o u t  l o w  p r o 
d u c t i o n  m a s t i t i s  c o w s .

4 .  M i n i m i z e s  t i m e - c o n s u m i n g  r o u t i n e  f a r m  
in s p e c t io n .

5 .  P l a n  e m p h a s iz e s  s a f e t y ,  q u a l i t y ,  a n d  
f l a v o r  o f  m i l k — n o t  e s t h e t i c  s c o r i n g  o f  
m i l k  c o n t r o l .

6 .  I s  a p p a r e n t l y  a p p l i c a b l e  t o  n o t  o n ly  f lu id  
m i l k ,  b u t  t o  c r e a m ,  b u t t e r ,  c h e e s e ,  
e v a p o r a t e d  a n d  d r ie d  m i l k  q u a l i t y  
c o n t r o l  p r o c e d u r e s .

7 .  P l a n  c o n s e r v e s  m a n p o w e r  s o  e s s e n t i a l  
i n  t h e  w a r  e f f o r t .
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E a c h  of the follow ing organizations 
could be invited to  select one rep
resentative to  serve on this national 
co u n cil:

I n t e r n a t i o n a l  A s s o c i a t i o n  o f  M i l k  S a n i -  
< t a r i a n s

A s s o c i a t i o n  o f  B a c t e r i o l o g i s t s  
M i l k  P r o d u c e r s  A s s o c i a t i o n  

. . - . I n t e r n a t i o n a l  A s s o c i a t i o n  o f  M i l k  D e a l e r s  
A m e r i c a n  D a i r y  S c i e n c e  A s s o c i a t i o n  
A s s o c i a t i o n  o f  A g r i c u l t u r a l  C o l le g e s  
D a i r y  I n d u s t r i e s  S u p p ly  A s s o c i a t i o n  
A s s o c i a t i o n  o f  S t a t e  H e a l t h  O f f i c e r s  
I n s t i t u t e  o f  F o o d  T e c h n o l o g i s t s  
M u n i c i p a l  H e a l t h  O f f i c e r s  A s s o c i a t i o n  
A m e r i c a n  V e t e r i n a r y  M e d i c a l  A s s o c i a t i o n

W o rk in g  collectively, this council 
no doubt could be instrum ental in de
vising a  quality p rogram  of m erit in 
term s of advanced know ledge in the  
field of d airy  science.

C o n c l u s io n

F ro m  data presented, it ap pears th at  
o u r p resen t m ilk con tro l p roced ures  
should be critically  re-exam in ed , w ith  
the ob ject of elim inating w h at have  
becom e, w ith the p assage of tim e, 
irrelevancies.

LISTING SALVAGABLE EQUIPMENT

W a r  P r o d u c tio n  B oard

T o  determ ine w hether a  piece of 
m aterial or equipm ent should be used  
in its present form  o r p u t into w ar  
production in the form  of scrap , th e  
Special P ro je c ts  Salvage B ran ch  of the  
S alvage D ivision, W P B , is publishing, 
bi-m onthly, “A vailable U sed  M aterial 
and E quipm ent B ulletin .”

T h is publication, providing a  ready  
guide for scrap  determ ination, is dis
tributed to  ap proxim ately  3 ,0 0 0  g ov
ernm ent procu rem en t officers an d  con
tra cto rs , including the services and  
oth er w a r agencies such a s  L e n d -L e a se , 
B o a rd  of E co n o m ic W a rfa re , etc., 
coverin g  m ost of th e m ark et fo r  w a r  
uses. I f  an y m aterial o r equipm ent 
listed in this bulletin can  be put to  use 
b y these agencies, they co n tact the  
ow n er for p urchase, an d  the listing is 
term inated . If  the m aterial o r  equip
m en t h as n ot been sold w ithin a  stipu
lated period (u su ally  6 0  d a y s) after  
listing, the R egional Office of the W a r  
P rod u ction  B o a rd  tak es every  possible 
step to m ove the m aterial as scrap .

O ne of the m ost puzzling problem s in 
the national salvage p ro g ram  has been 
the determ ination of w hether a  piece of 
equipm ent can  be p u t to  im m ediate w ar  
use o r  w hether it  should be m elted  
down as scrap . A  g re a t deal of equip
m ent is “ borderline” ; th at is, no one 
can, for certain ty , decide if it  can  be 
p u t to  use “ as is.” T h e  ow ner is 
usually an xiou s to  have som e guide as  
to  the value of his p rop erty , and failure  
on  the p a rt of 3 ,0 0 0  w a r agency p u r
ch asers to  ask  for the equipm ent is a  
good indication th at it can not be used  
in the w a r effort.

L istin g  of m aterials in the “A vailable  
U se d  M aterials and Equ ip m en t B ulle
tin” is'possible only after investigation  
by the R egional Office of the W P B  and  
routine rep ortin g  of the p ro ject has  
been m ade. A s  a  d irect resu lt of the  
publication, thousands of tons of m etal 
have been m oved as scrap , and thou
sands of pieces o f  idle equipm ent have  
been bought by agencies fo r w a r w ork.
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a s  a n  A i d  t o  C o n t r o l  o f  P a s t e u r i z e d  M i l k *

F rien d  L ee  M ic k l e  a n d  E ar le  K . B orm an

D ir e c t o r  a n d  A s s is t a n t  D ir e c t o r , B u r e a u  o f  L a b o r a to r ie s ,
C o n n e c t ic u t  S t a te  D e p a r tm e n t  o f  H e a lt h , H a r t fo r d , C o n n .

H i s t o r i c a l l y ,  the standard  plate  
cou nt has been responsible for 

advances in m ilk sanitation th at have  
resulted  in m ilk supplies of better grade  
than  w ere once th ou ght possible. H o w 
ever, m any now realize th at advance  
in m ilk con trol cannot p rogress fu rth er  
until a  b etter lab oratory  yard stick  is 
used to  m easure the quality of milk. 
T h e recen t changes in the standard  
plate cou nt have been designed to  m ake  
it a  m ore  usable m ethod under m odern  
conditions but even these have fallen  
far sh ort of the desired end. In  oth er  
w ords, the m axim u m  effect of an out
m oded tool appears to  have been real
ized an d  w e m u st substitute for it a  
new  p ro g ram  not su bject to th e lim ita
tions of the old standby w hich has  
served so faithfully. M ethods fo r a c 
com plishing this have been available  
for som e tim e. I t  is th e practice· of 
som e lab oratories to  supplem ent the  
stan d ard  plate cou n t w ith the test for  
eoliform  organ ism s and th e phospha
tase  te st on pasteurized  m ilk. W h ile  
this is a  step forw ard , it m u st be 
realized th at no plate incubated a t  a  
given tem p eratu re  will develop colonies 
of all b acteria  p resen t in m ilk, w hether 
raw  o r  pasteurized. In  fact, th e d irect 
m icroscop ic m ethod of counting is con 
sidered by m any to  be superior to  the  
plate cou nt fo r accu ra te  w ork.

A  con troversy  exists  over the m erits  
of th e d irect m icroscop ic cou n t on  
pasteurized  m ilk. T h e  focal point of 
this con tro v ersy  is the contention  of

*  P rese n ted  a t  th e  T h ir ty -f ir s t  A n n u al M e etin g  
o f th e  In te rn a tio n a l A sso cia tion  o f M ilk  S a n ita r ia n s . 
S t .  L o u is , M o ., O ctob er 3 0 , 9 4 2 .

some th at dead b acteria  a re  counted by  
the d irect m ethod. T o  support this 
contention it is argu ed  th at m any o r
ganism s observed in sm ears from  som e 
pasteurized milks do not grow  on  
plates. T h a t this is a  p oor argu m en t 
is em phasized w hen the C om m ittee on 
S tan dard  M ethods fo r the E xam in atio n  
of D airy  P ro d u cts  1 recognizes the in
ability of the standard  m ethod to  grow  
all b acteria  present and u rges the use 
of tem peratu res oth er than the standard  
ones for incubation of supplem entary  
plates. A s  a  m a tte r of fact, th ere  is 
good evidence 2· 3> 4> 5 th a t th e b acteria  
w hich a re  killed by pasteurization  a re  
usually rendered  unstainable.

I t  is pointless to continue this con
tro v e rsy  h ere for the reason  th at a s  
proponents of the d irect co u n t w e a re  
not seeking to  duplicate p late cou nt 
figures. W e  a re , ra th er , seeking to  set 
new  stan d ard s; entirely  a p a rt and dis
tin ct from  those used fo r p late cou n ts, 
so th at a  m ethod offering m any ad -  
ventages over any plate cou n t m ay be  
used by the con trol official to  ju d ge  
m ilk quality. T h ese  stan d ard s m u st be  
ju st, and they m u st also be sufficiently 
str ic t to  brin g  about con trol a t  least 
com parable to , an d  preferably b etter  
than, th a t achieved b y use of cu rren t  
plate cou n t stan d ard s. I f  these ob jec
tives a re  fulfilled, i t  m atters  little if  
som e dead b acteria  m ay  be cou nted , 
especially since d irect cou nts will in
clude psychrophilic, m esophilic, an d  
therm ophilic b acteria , an d  even types 
too  fastidious to  g ro w  on stan d ard  
a g a r, an d  w ill do this w ith ou t re so rt  
to  additional platings a t  a  series of  
incubation tem peratu res.
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P rio r  to  1935 , interest in the d irect 
m icroscopic bacterial clump count in 
C onnecticut had been confined to  its 
use as a  m eans of investigating ou t
breaks of m ilk-borne disease, p articu 
larly  streptococcal infections. H o w 
ever, in O ctober, 1935 , a  s u rv e y 6 of 
pasteurizing plants in cooperation with  
the D airy  and F o o d  Com m issioner w as 
initiated w hich dem onstrated the use
fulness of the m ethod in detecting in 
the finished p rod uct heat-resistan t bac
teria  not found by standard plate 
counts.

D u ring 1 9 3 6 , a  s tu d y 7 w as m ade of 
the reproducibility of results on repli
cate  samples exam ined by the standard  
plate count in several laboratories. T h e  
study dem onstrated th at even when  
portions of the sam e sample kept under 
identical conditions w ere exam ined by 
several w orkers in conform ance with  
S tan dard  M ethods, th ere  w ere fac
to rs  uncontrollable by an y  practicable  
m eans th at caused w ide discrepancies 
betw een any tw o lab oratories. D irect  
m icroscopic counts on these sam ples 
w ere considerably higher than  plate  
counts, and w ere  supported by high  
plate counts only in those labora
tories in which observed conditions of 
incubation w ere m ost favorable.

T h rou gh ou t these studies w e w ere  
im pressed by th e rap id ity  w ith w hich  
the direct m icroscop ic cou nt could be 
m ade, as com pared  w ith  th e standard  
plate cou nt and by the added inform a
tion  concerning a  m ilk sam ple, gained  
by observing th e types of b acteria  
present. A ccord in gly , d urin g Septem 
ber, 1 9 3 7 , arran gem en ts w ere m ade  
w ith the D a iry  an d  F o o d  C om m is
sioner to  c a rry  ou t a  s u rv e y 8 of m ilk  
and cream  p rocessed  by pasteurizing  
plants in C onnecticut. D u rin g  th at 
study, 7 7 3  sam ples of pasteurized  m ilk  
an d  cream  from  2 4 9  plants w ere  e x 
am ined by the d irect m icroscopic clum p  
count, the test fo r coliform  organism s, 
and the phosphatase test. T h a t w as 
th e beginning of th e present th ree- 
point p rogram  fo r  laboratory· w ork  on  
pasteurized milk.

A s  a  result of th at su rvey  the fol
low ing tentative standards w ere set 
in 1 9 3 7 :

1 . D i r e c t  m ic r o s c o p ic  c lu m p  c o u n t l im its :
G r a d e  A  p a s t e u r iz e d  m i l k — 2 0 0 ,0 0 0  

p e r  m l .
G r a d e  B  p a s t e u r iz e d  m i l k — - 5 0 0 ,0 0 0  

p e r  m l .
2 .  C o lifo r m  o r g a n ism s :  A b s e n t  i n  0 .1  m l .

( l a t e r ,  1 .0  m l . ) .
3 . P h o s p h a ta s e  te s t :  L e s s  t h a n  0 .0 5  m g .

phenol.

T h a t the use of th ese stan d ard s has 
w orked no hardship on dealers in  good  
quality m ilk is show n by th e fa ct th at  
the standards have been in operation  
fo r four y ears and th e only change; has 
been to  m ake th em  m o re  rig id  by m odi
fying the requirem ent fo r coliform  o r
ganism s to  a  provision th a t these be 
absent in 1 .0  m l. ( Ja n u a ry , 1 9 4 1 ) .

P erh a p s a  w ord  of exp lan ation  is 
necessary  concerning th e  application of 
results obtained. N o n e of th e  th ree  
lab oratory  tests  a s  y e t en joys official 
recognition  in existin g  law s an d  reg u 
lations in C onnecticut. N evertheless, 
all a re  being used by the S ta te  D airy  
and F o o d  C om m issioner an d  by local 
health officers to  im prove m ilk supplies. 
P erh ap s this w ould n ot b e  possible 
under a  p ro g ram  w hich is entirely  
punitive in n atu re , but th e  C onnecticut 
3-p oin t plan has proved to  be a  w ork 
able an d  effective m eans w hereby m ilk  
control officials can  readily check the  
condition of a  given supply, and either 
m ake definite recom m endations fo r  im 
p rovem en t o r con cen trate  upon specific 
item s fo r investigation. T h ese  a re  in
dispensable m eans of fu rth erin g  a  con
tro l p ro g ram  w hich is largely  based  
upon the educational ap proach. For 
th e p ersisten t v iolator hearings have so 
fa r  been an  efficient co rrectiv e  force  
w ithout re so rt to  co u rt action.

W ith  resp ect to  d irect m icroscop ic  
clum p counts on pasteurized  m ilk, it  
has been o u r exp erien ce th a t the g re a t  
m a jo rity  of sam ples a re  easily classed  
either a s  good  o r as v e ry  bad. O nly  
a com paratively  sm all p ercen tage (less  
than  1 0  p e rce n t) p resen ts a  borderline  
picture. T ab le  1 show s the distribution
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T A B L E  1

P ercentage D istribution of Direct Microscopic Clum p Counts on 
P asteurized Milk

P e r c e n t P e r c e n t P e r c e n t
G r a d e  A  S a m p le s G r a d e  B  S a m p le s B o t h  G r a d e s

R a n g e  o f  C o u n ts ( T o t a l  8 36) ( T o t a l  2 ,2 5 5 ) ( T o t a l  3 ,0 9 1)

B e l o w  1 0 0 ,0 0 0 7 0 . 0 5 0 . 6 5 5 . 9
1 0 0 ,0 0 0 - 1 8 0 ,0 0 0 1 1 . 0 1 3 . 8 1 3 . 0
2 0 0 ,0 0 0 - 3 0 0 ,0 0 0 4 . 1 7 . 0 6 . 2
3 3 0 ,0 0 0 - 4 8 0 ,0 0 0 3 . 6 5 . 5 5 . 0
5 0 0 ,0 0 0 - 1 ,0 0 0 ,0 0 0 1 1 . 3 6 . 5 7 . 8
O v e r  1 ,0 0 0 ,0 0 0 0 . 0 1 6 . 6 1 2 . 1

of counts on sam ples for one year  
( 1 9 3 9 )  to illustrate this point.

I t  will be seen th at only 4 .1  percent 
of sam ples of G rade A  pasteurized  
m ilk fell into the group, w ith counts in 
the borderline ran ge ju st exceeding the 
stan d ard  of 2 0 0 ,0 0 0  clum ps p er ml. 
F u rth e rm o re , only 6 .5  p ercen t of 
G rade B  sam ples fell irito w h at m ight 
be term ed a broad borderline ran ge e x 
tending from  the 5 0 0 ,0 0 0  lim it to
1 ,0 0 0 ,0 0 0  p er m l. I t  will also be seen  
th at to have low ered the lim it for 
G rade B  m ilk from  5 0 0 ,0 0 0  to  2 0 0 ,0 0 0  
per m l. w ould have affected only 12.5  
p ercen t m ore of the sam ples. T o  have  
done sp w ould have resulted  in a  com 
pliance of 6 8 .9  p ercen t fo r all 3 ,0 9 1  
sam ples. T h is  figure is com parable to  
the r e s u lt9 obtained in N ew  Y o rk  
S tate .

T h e  results of o u r exp erien ce w ith  
this p ro g ram  o v e r a  five-year period  
are  show n in  T ab le  2 , w hich gives the

sum m ary including over 1 5 ,0 0 0  sam 
ples. I t  will be noted th at th ere  is 
good correlation  betw een the coliform  
determ ination and the d irect count. 
W h en  sam ples w ere classed as satisfac
to ry  on the basis of absence of coliform s  
in 0 .1 m l., the d irect count w as slightly  
the m ore strin gent stan d ard  of the tw o. 
W h en  absence of coliform s in 1 .0  m l. 
w as required ( 1 9 4 1 ) ,  the coliform  test 
com pliance fell below the d irect clum p  
count. I t  is ap p aren t th at a  m ore  
strict d irect count stan d ard  ( 2 0 0 ,0 0 0  
p er m l.) for G rade B  m ilk w ould re 
sult in  even closer correlation  betw een  
these tests  on a  com pliance basis.

T h e re  is possibly little need to  point 
ou t th e tru e  significance of a  te st fo r  
coliform  organism s, but th ere  a re  still 
som e w ho p ersist in th e idea th at i t  is  
m ean t to  provide an  in d ex of b arn  con 
tam ination . T h e  coliform  grou p  is so  
broad  an d  so w idely distributed th at  
this is readily seen to  be fallacious.

T A B L E  2,

P ercent Compliance of Samples of P asteurized Milk  w ith  T entative Standards

Y e a r 1 9 3 7 19 3 8 19 3 9 19 4 0 1 9 4 1 5  Y e a r s , 1 9 3 7 - 1 9 4 1 ,

D i r e c t  m i c r o s c o p i c  
c o u n t 1 6 3 . 1 7 8 . 8 7 7 . 0 7 9 . 4 7 4 . 6 7 7 . 4  ( 1 5 , 3 0 0  s a m p l e s )

C o l i f o r m  o r g a n i s m s  2 7 0 . 0 7 4 . 7 8 4 . 7 8 2 . 7 6 5 . 3 * 7 5 . 6  ( 1 5 , 4 5 2  s a m p l e s )
P h o s p h a t a s e  t e s t 8 8 6 . 7 9 2 . 1 9 1 . 3 9 3 . 7 9 4 . 7 9 2 . 7  ( 1 5 , 4 3 8  s a m p l e s )

1 G rade A , fe w e r th a n  2 0 0 ,0 0 0  clu m p s p er m l.; G rad e B ,  fe w e r th a n  5 0 0 ,0 0 0  clum p s p er m l.
2 F o r  y ea rs  1937—1 940  in clu siv e , co lifo rm s n o t p resen t in  0 .1  m l.;  fo r  1 9 4 1 , co lifo rm s n o t p resen t 

in  0 .1  m l.
8 P h o sp h atase v a lu es below  0 .0 5  mg. phenol.
*  S ta n d a rd s f o r  co lifo rm s changed in  1 9 4 1 ; see  N ote 2  above.

p ercen tage of sam ples com plying w ith  A ssu m in g  a  m ilk to  have been p rop erly  
the ten tative stan d ard s fo r the th ree  processed , the te s t is of value only to  
tests by y ears, to g eth er w ith a  five-year indicate im proper handling som ew here
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betw een th e end of the heat treatm en t 
an d  delivery to  the consum er. Coli- 
form  organism s a re  not p articularly  
h eat resistan t, and so th ose present in 
the raw  m ilk a re  reduced by p asteu ri
zation a t  least to  a  m inim um  n ot de
tectable by th e m ethod used. T h e ir  
reappearance is evidence either of con
tam ination during cooling, bottling, o r  
capping, o r  of inadequate refrigeration  
perm itting m ultiplication of the m ini
m al num ber w hich m ay  have survived  
pasteurization.

T h e re  seem s little need to  discuss the  
phosphatase te s t excep t, to  point out 
tihat it rounds ou t an d  com pletes the  
th ree-point program '. I t  is the test 
m ost directly  related  to the safety  
ra th e r than  to  th e quality of the milk, 
and so is indispensable.

T h e  advantages of the three-point 
p ro g ram  fo r pasteurized  m ilk m ay be 
listed as follow s:

1 . T h e  d i r e c t  m i c r o s c o p i c  c lu m p  c o u n t  
p r e s e n t s  a  m o r e  n e a r l y  t r u e  p ic tu r e ·  o f  
t h e  b a c t e r i o l o g i c a l  q u a l i t y  o f  a  m i l k  
s u p p ly  t h a n  d o e s  t h e  p l a t e  c o u n t ,  a n d  
p r o v id e s  a  m u c h  m o r e  r a p id ,  m o r e  
c o m p le t e ,  a n d  h e n c e  m o r e  e f f e c t i v e  
l a b o r a t o r y  s e r v i c e  t o  t h e  c o n t r o l  o f f i c ia l .

2 .  T e s t s  f o r  c o l i f o r m  o r g a n i s m s ,  f u r n is h i n g  
e v id e n c e  o f  i m p r o p e r  h a n d l i n g  a f t e r  
p a s t e u r i z a t i o n ,  y i e l d  s u p p le m e n t a r y  i n 
f o r m a t i o n  c o r r e l a t i n g  w e l l  w i t h  t h e  
d i r e c t  c o u n t .

3 .  T h e  p h o s p h a t a s e  t e s t  y ie ld s  t h e  o n ly  
p o s i t iv e  i n f o r m a t i o n  o b t a i n a b l e  o n  t h e  
e f f e c t i v e n e s s  o f  p a s t e u r i z a t i o n ,  a n d  h e n c e  
i s  a n  in d is p e n s a b le  in d e x  o f  p r o b a b le  
s a f e t y  o f  a  s u p p ly .

T h e  com bination of these th ree  lab
o ra to ry  tests is superior to  an y  com bi
nation w hich includes th e  stan d ard  
plate cou n t as a  m eans of estim ating  
bacterial n u m b ers; in pasteurized  milk, 
no one of the th ree should be om itted  
from  a  well balanced con trol p ro g ram . 
S tan d ard s fo r the d irect clum p cou nt 
w hich a re  entirely sep arate  an d  distinct 
from  those fo r the stan d ard  plate cou nt 
have been applied fo r  fo u r y ears  in  
C onnecticut w ithout hardship to  m ilk  
dealers. A pplication  of th e th ree-p oin t 
p ro g ram  on a  state-w ide basis in  
C onnecticut has resulted  in a  lab ora
to ry  service giving essential inform a
tion n ot otherw ise obtainable to  m ilk  
con trol officials w ith  a  m inim um  of 
delay.
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“ A  l i t t le  le a r n in g  i s  a  d a n g e r o u s  t h in g ; 
D r in k  d e ep  o r  ta s te  n o t  th e  P ie r ia n  S p r in g : ”  

—Alexander Pope

W i t h  th e founding of o u r ag ricu l
tu ral colleges, cou rses w ere inaug

u ra te d  fo r the study of dairying, both  
a s  it p ertains to  the production  of milk  
an d  th e m an u factu re of its variou s  
p rod u cts . T o  a  g re a t d egree quality  
in  m ilk and m ilk p rod ucts as know n  
to d ay  is due, in no sm all p art, to  d airy  
college grad u ates w ho have dedicated  
their careers to  the study of dairying  
an d  all th at it implies. T h e  v e ry  n atu re  
of the com p lex problem s arisin g  in the  
d airy  industry  in reg a rd  to m anufac
tu re , sanitation, production, and distri
bution of d airy  p rod ucts entails an  
intim ate and th orou gh  know ledge of  
the ch em istry , bacteriology, and eco- 
norhics of the products involved. T h e  
agricu ltu ral colleges w ith th eir courses  
of study related  to  the su bject— dairy  
m an u factu re, bacteriology, chem istry , 
anim al husbandry, econom ics, et cet
e ra  —  a re  institutions preem inently  
suited to  train  m en in the study of 
milk in all its phases —  including  
sanitation. ,

S ince W o rld  W a r  I , the field of 
d airy  science as it relates to public 
health  has slow ly but surely  drifted  
from  the d airy  college grad u ate into the  
hands of san itary  engineers ( a  division  
of civil engin eerin g) and veterin arian s. 
T od ay , only san itary  engineers m ay  
hold com m issions as milk sanitarians  
w ith the U n ited  S tates Public H ealth  
S ervice, and only veterin arian s a re

deem ed qualified to  exercise  san itary  
supervision ov er th e p roduction  and  
m an u factu re of all p rod ucts of “ bovine 
origin ” being used by o u r arm ed  
forces. S tran g ely  enough th e d airy  
grad u ate is given no ap p rop riate  official 
recognition  in either of these im portan t 
F e d e ra l services w hile, of late y e a rs , 
even still stra n g e r it w ould seem  is the  
fact th at m an y state  an d  m unicipal 
health d epartm en ts have seen fit to  
place m ilk sanitation  and its com p lex  
problem s a s  a  subsidiary to  all o th er  
san itary  w ork — fly, rodent, m osquito  
con trol, sew age disposal, e t cetera , 
under the direction of a  san itary  
engineer.

T o  w h at ex te n t, if any, can  this form  
of ad m in istration  be justified?

In  ord er to  supply an honest un 
biased an sw er to  this question, it 
seem s necessary  to  re tu rn  to  the funda
m entally im portan t m atter of education. 
T o  w h at e x te n t a re  ou r d airy  colleges 
affording com plete cou rses of study to  
fit g rad u ates for execu tive an d  oth er  
im portan t roles associated  w ith public 
health m ilk co n tro l?  T o  w hat ex ten t, 
if any, is the college educational back
ground of the san itary  engineer o r  
grad u ate in veterin ary  m edicine su per
ior to th a t of the d airy  grad u ate  fo r  
such w o rk ? W ell, it w ould seem  th at 
the only w ay  to a rriv e  a t  an y fa ir-  
m inded conclusion on this question is 
to  exam ine the cu rricu la  of the th ree
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cou rses of education under discussion.
T o  this end the results in sum m ary  

form  a re  subm itted here of a  careful 
study m ade by the w riter of the c u r

r i c u l a  of five d airy colleges, five v et
erin a ry  colleges and five schools of 
san itary  engineering. In  each instance  
the colleges studied w ere those gen
erally  accepted as outstanding in their 
p articu lar fields.

In  o rd er to  in terp ret fu rth er an d  
ap preciate th e d ata  presented, it m ight 
add to the clarity  of the su bject to  de
fine the functions of th e th ree  cou rses  
of study. T h e  follow ing definitions are  
taken verbatim  from  a  few  of the m any  
catalogues review ed relative to  courses  
of instruction  open to  th e respective  
students discussed h e re in :

Dairy Graduates
T h e  d a i r y  m a n u f a c t u r e s  

o p t i o n  i s  s u g g e s t e d  f o r  s t u 
d e n t s  w h o  w is h  t o  s p e c ia l iz e  
in  a n d  p r e p a r e  f o r  p o s i t io n s  
r e q u i r i n g  t r a in i n g  in  t h e  
m a n u f a c t u r e  o f  b u t t e r ,  i c e  
c r e a m , c h e e s e ,  m a r k e t  m i lk ,  
a n d  c o n d e n s e d  m i l k .  T h i s  
o p t io n  p r e p a r e s  t h e  s tu d e n ts  
f o r  p o s i t io n s  in  t e a c h i n g  a n d  
e x t e n s i o n ,  a n d  f o r  n u m e r o u s  
g o v e r n m e n t  a n d  c o m m e r c i a l  
p o s i t io n s  w h ic h  r e q u i r e  d a i r y  
m a n u f a c t u r e s  t r a in i n g .

T h e  d a i r y  p r o d u c t io n  o p 
t i o n  i s  s u g g e s t e d  f o r  s t u d e n ts  
w h o  w is h  t o  s p e c i a l iz e  in  
d a i r y  f a r m i n g  a n d  p r e p a r e  
f o r  p o s i t io n s  a s  m a n a g e r s  o f  
d a i r y  f a r m s ,  a n d  f o r  s t u d e n t s  
w h o  w i s h  t o  p r e p a r e  t h e m 
s e l v e s  f o r  t e a c h i n g  o r  e x t e n 
s i o n  w o r k  i n  t h e  f e e d in g ,  
b r e e d i n g ,  a n d  m a n a g e m e n t ,  o f  
d a i r y  c a t t l e .

( N o t e :  I n  a l l  c a t a l o g u e s  
o f  D a i r y  C o l le g e s  s tu d ie d , 
e m p h a s i s  i s  la i d  o n  s p e c i f i c  
t r a i n i n g  m a d e  a v a i l a b l e  i n  
t h e  s c i e n c e  a n d  p r a c t i c e  o f  
d a i r y i n g  a n d  in  a g r i c u l t u r a l  
e c o n o m i c s . )

D e f i n i t i o n s

Veterinarians
T h e  S t a t e  V e t e r i n a r y  C o l 

le g e ,  e s t a b l i s h e d  b y  C h a p t e r  
1 5 3  o f  t h e  la w s  o f  1 8 9 4 , 
s h a l l  b e  k n o w n  a s  t h e  N e w  
Y o r k  S t a t e  V e t e r i n a r y  C o l 
l e g e .  T h e  o b je c t  o f  s a id  
V e t e r i n a r y  C o l le g e  s h a l l  b e :  
T o  c o n d u c t  i n v e s t i g a t i o n s  a s  
t o  t h e  n a t u r e ,  p r e v e n t io n ,  
an d . c u r e  o f  a l l  d is e a s e s  o f  
a n i m a l s ,  i n c lu d in g  s u c h  a s  
a r e  c o m m u n ic a b le  t o  m a n  
a n d  s u c h  a s  c a u s e  e p iz o o t ic s  
a m o n g  l i v e  s t o c k ; t o  i n v e s t i 
g a t e  t h e  e c o n o m ic  q u e s t io n s  
w h i c h  w i l l  c o n t r i b u t e  t o  t h e  
m o r e  p r o f i t a b l e  b r e e d in g ,  
r e a r i n g  a n d  u t i l i z a t i o n  o f  
a n i m a l s ;  t o  p r o d u c e  r e l i a b l e  
s t a n d a r d  p r e p a r a t i o n s  o f  t o x 
in s ,  a n t i t o x i n s ,  a n d  o t h e r  
p r o d u c t io n s  t o  b e  u s e d  in  
d ia g n o s is ,  p r e v e n t io n ,  a n d  
c u r e  o f  d is e a s e s ,  a n d  i n  t h e  
c o n d u c t i n g  o f  s a n i t a r y  w o r k  
b y  a p p r o v e d  m o d e r n  m e t h 
o d s ;  a n d  t o  g i v e  i n s t r u c t i o n  
i n  t h e  n o r m a l  s t r u c t u r e  a n d  
f u n c t io n  o f  t h e  a n i m a l  b o d y , 
i n  t h e  p a t h o l o g y ,  p r e v e n t io n ,  
a n d  t r e a t m e n t  o f  a n i m a l  d is 
e a s e s ,  a n d  in  a l l  m a t t e r s  p e r 
t a i n i n g  t o  s a n i t a r y  s c i e n c e  a s  
a p p l ie d  t o  l i v e  s t o c k  a n d  
c o r r e l a t i v e l y  t o  t h e  h u m a n  
f a m i l y .

( N o t e :  I n  n o n e  o f  t h e
c a t a l o g u e s  o f  V e t e r i n a r y  
C o l le g e s  s t u d ie d  w a s  r e f e r 
e n c e  _ m a d e  _ t o  a n y  s p e c i f i c  
t r a i n i n g  b e i n g  m a d e  a v a i l 
a b l e  i n  t h e  s c i e n c e  a n d  
p r a c t i c e  o f  d a i r y i n g  o r  in  
a g r i c u l t u r a l  e c o n o m ic s . )

S a n ita r y  E n g in e e r s

S a n i t a r y  E n g i n e e r i n g  h a s  
t o  d o  w i t h  t h e  p la n n in g ,  
c o n s t r u c t i o n  a n d  o p e r a t i o n  o f  
w a t e r w o r k s ,  s e w e r a g e  a n d  
d r a i n a g e  s y s t e m s ,  w a t e r - p u r 
i f i c a t i o n  p l a n t s ,  a n d  w o r k s  
f o r  t h e  t r e a t m e n t  a n d  d i s 
p o s a l  o f  c i t y  s e w a g e  a n d  
w a s t e  d is p o s a l ,  w i t h  t h e  im 
p r o v e m e n t  a n d  r e g u l a t i o n  o f  
n a t u r a l  w a t e r s  f o r  p u r p o s e s  
o f  s a n i t a t i o n ;  w i t h  a i r  s a n i 
t a t i o n ;  a n d  w i t h  t h e  p r i n 
c ip le s  a n d  s t a n d a r d s  f o r  t h e  
v e n t i l a t i o n  o f  b u i ld in g s  a n d  
f o r  w o r k i n g  u n d e r  c o m 
p r e s s e d  a i r .

P u b l i c  H e a l t h  E n g i n e e r i n g  
h a s  t o  d o  m o r e  p a r t i c u l a r l y  
w i t h  g o v e r n m e n t a l  s u p e r 
v i s io n  a n d  c o n t r o l  o f  a l l  
t h o s e  a c t i v i t i e s  o f  a n  e n g i 
n e e r i n g  n a t u r e  w h i c h  a r e  
d e f i n i t e l y  r e l a t e d  t o  p u b l ic  
h e a l t h .

( N o t e :  I n  n o n e  o f  t h e
c a t a l o g u e s  o f  S c h o o l s  o f  
S a n i t a r y  E n g i n e e r i n g  w a s  
r e f e r e n c e  m a d e  t o  a n y  s p e 
c i f i c  t r a i n i n g  b e i n g  m a d e  
a v a i l a b l e  e i t h e r  in  t h e  s c ie n c e  
a n d  p r a c t i c e  o f  d a i r y i n g  o r  
i n  a g r i c u l t u r a l  e c o n o m ic s . )
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T A B L E  1

Dairy Colleges

D a ir y A n im a l
M f g . H u s b .

C o l l e g e  A ........................ ........................  7 * 1
C o l l e g e  B ......................... ........................  7 1
C o l l e g e  C .................. . . . . . . . . .  6 2
C o l le g e  . D ......................... ........................ 11 3
C o l l e g e  E  .................. ........................ 9 3

A g r i -
D a ir y c u ltu r a l

B a c te r i  D a ir y C h e m  C h e m  E c o 
o lo g y B a d . is tr y is tr y n o m ic s

2 1 7 1 4
2 1 2 1 2
2 1 2 1 2
2 1 5 1 3
2 1 2 1 4

B y  the v e ry  definitions of its func
tion, the d airy  college readily estab
lishes the justification of its ability to  
tra in  m en for w ork  in all fields of 
ehdeavor as it relates to  m ilk and its 
p ro d u cts . T h e  schools of san itary  en
g in eering  an d  veterin ary  m edicine do 
n o t pretend to  tra in  m en for this  
p a rticu la r w ork, as evidenced from  the  
above.

R eferrin g  to  T ab le  1, the good job  
o u r d airy  colleges a re  doing in educa
tin g  m en fo r a  ca re e r in m ilk sanitation  
is ap parent. E ssen tial to  success in 
an y  chosen care e r is a  know ledge of 
th e  fundam ental tools w ith w hich the  
individual is to  w ork. In  every  in
stan ce a  m inim um  of 5 and a  m axim u m  
o f  11 cou rses a re  being offered fo r  
study in d airy  m an u factu res. T h e  
cou rses include such studies a s  m arket 
m ilk, b u tter, ice cream , condensed  
p rod u cts , cheese, d airy  m echanics and  
equipm ent, lab oratory  con tro l of d airy  
p rod u cts , and d airy  p rod ucts-ju d gin g. 
F ro m  T ab le  1, it can  be fu rth er de
d u cted : th at o u r d a ir y . colleges appre
ciated  the fa ct th a t th e study of milk  
an d  its p rod ucts transcen d s th e pure  
m echanics of its production  and m anu
factu re  but includes th e study of an i

m al husbandry, bacteriology, ch em istry , 
and econom ics. W h o  w ill deny th at  
cou rses in anim al n utrition , gen eral 
organ ic and physiological ch em istry , 
and instruction  in a g r i c u l tu r a l  eco 
nom ics, m arketin g  and distribution are  
n ot essen tial in the education of the  
m ilk san itarian  ?

In  T able 2 , of the 5 V e te rin a ry  C ol
leges studied, only tw o offered an y  in
struction  in th e fundam entals of m ilk  
and its prod ucts. W h e re  such cou rses  
w ere offered, said in struction  w as v e ry  
scan ty  and elem entary. W h ile  m o re  
cou rses w ere offered in anim al h u s
bandry, this w as due to  th e fa c t th a t  
m ore of the farm  anim als o th er th an  
cow s w ere studied. T h e  cou rses in  
b acteriology and ch em istry  w ere  sim i
la r to  those fo r d airy  students, w ith  
the excep tion  of th e ch em istry  and  
b acteriology of d airy  p rod ucts, w hich  
a re  n ot tau g h t to  v eterin ary  students. 
T h e  only econom ics offered fo r  study  
is one co u rse  in v eterin ary  ju ris 
prudence. N o  cou rses in ag ricu l
tu ral econom ics a re  offered in th is  
curriculum .

F ro m  T ab le  3 , the lack  of an y cou rses  
of study in d airy  m an u factu re and  
anim al husbandry in the 5 schools of

T A B L E  2

V eterinary Colleges
A g r i -

D a ir y  c u ltu r a l
D a ir y  A n im a l B a c te r i-  D a ir y  C h e m -  C h e m -  E c o -  
M f g .  H u s b .  o lo g y  B a c t .  i s t r y  is t r y  n o m ic s

C o l l e g e  A ................................................... 1 2  2  . .  1
C o l l e g e  B  . ..............................................    4  3  . .  4
C o l le g e  C  . . ..................................................................  3  3  . .  3
C o l l e g e  D .......................................................................... 4  2  . .  3
C o l l e g e  E ...................................................  2  2  3  . .  2
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T A B L E  3

Schools of Sanitary E ngineering
A g r i -

D a ir y  c u ltu r a l
D a ir y  A n im a l B a c te r i-  D a ir y  C h e m -  C h e m -  E c o r  
M f g . H u s b . o lo g y  B a d .  is tr y  is tr y  n o m ic s

C o lle g e ' A ..............................................................  . .  4  . .  4
C o l le g e  B ..............................................................  . .  2  . .  2
C o l le g e  C ..............................................................  . .  2  . .  4
C o l le g e  D ..............................................................  . .  3  . .  2
C o l le g e  E ..............................................................  . .  3  . .  2

*  I n  ev ery  in stan ce th e  num ber o f courses corresponds to  th e a ctu al num ber o f d iffe re n t co u rse s  
studied and n ot sem ester hours.

sanitary  engineering is apparent. T h e  
bacteriology and chem istry  a re  in the 
m ain p art connected w ith w ater and  
sew age and affiliated subjects. In  the 
field of econom ics, subjects such as 
vital statistics and public health adm in
istration  are  offered ; no courses are  
offered in agricultu ral econom ics of 
any kind.

O bviously, from  the above our dairy  
colleges have not fallen dow n on their 
jobs of instructing th eir students in 
courses of study relevant to a  career  
in the field of d airy science, w hether it 
relates to  production, sanitation, o r dis-

cities having a  population o v er 1 0 0 ,0 0 0 , 
and to  2 8  states in the U n ion . In  th is  
effort an  attem p t w as m ade to  obtain  
inform ation in  reg a rd  to  n o t only th e  
num ber of m en em ployed but also the  
educational background of said p e r
sonnel. In  addition, th e technical 
train in g of d irectors of m ilk con tro l 
in said cities and states w as also  
obtained. T h e  resu lts a re  presented  
b elow :

In  this study a  few  startlin g  facts  
presented them selves. In  3 2  cities of 
the 7 9  an sw ering the questionnaire, no- 
dairy graduates at- all a re  em ployed in

P e r s o n n e l  D ir e c t o r  o f  M i l k  C o n tr o l
A __________________________ A__________________________\ t ~ \

S a n . D a ir y  S a n . D a ir y
E n g . V e t .  G r a d u a tes  L a y m e n  E n g . . V e t .  G r a d u a te s  L a y m e n

2 8  s t a t e s ...............................  2 0  2 6  1 7 S  9 4  1 2  2  1 3  1
7 9  c i t i e s ................................. 3 0  1 0 2  1 6 0  3 7 7  1 2  2 5  2 1  2 1

tribution. D espite this fact, health  
officers and d irectors of field w ork in 
m ilk sanitation as it applies to public 
health find it n ecessary to in struct 
aspirants in this profession for a  m ini
m um  period of s ix  m onths to a  year. 
N evertheless, the d airy college grad u 
ate  by virtu e of his superior education  
in dairy science is, it w ould seem, the 
logical choice for instruction  in milk  
sanitation.

T h e  plight of the d airy college g rad 
uate in regard  to  holding positions of 
influence and prestige in public health  
w ork is glaringly brought to light in 
the following study, conducted in 1942  
by m eans of a. questionnaire sent to 78

m ilk sanitation. F u rth e r , it  w as dis
closed th at m uch discrepancy existed  
betw een large cen ters of population in 
reg ard  to the num ber of d airy  g rad u 
ates relegated to  d airy  inspection. In  
C ity A , population 3 ,3 9 6 ,8 0 8 , of 7 7  
m en em ployed, only 1 is a  d airy  g rad u 
ate ; while in C ity  B , population  
7 ,4 5 4 ,9 9 5 , of 6 9  m en employed, 2 5  are  
dairy  grad u ates.

I t  w as fu rth er disclosed th at of the  
2 8  states questioned, 8  em ployed no 
d airy  college grad u ates on th eir milk  
control staff— ap proxim ately  j/3 of the 
states queried saw  fit to  refrain  from  
em ploying d airy  specialists on their  
m ilk con trol staffs.
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C o n c l u s io n s

T h e  fundam ental issue a s  to w hy the  
d airy  college grad u ate  does not hold  
positions of p restige an d  influence in 
th e public health  field can  probably be 
laid  on the “ doorstep” of the d airy  col
leges an d  th ose health  officers and  
d irectors of m ilk sanitation w hose duty  
it is to  em ploy an d  m aintain  personnel. 
I t  is lam entable but tru e  th at o u r dairy  
colleges h ave been too prone to  o v er
look th e public health field and con
cen trate  th eir p rim ary  interests on  
butterm akers, ice cream  m akers, cheese 
m akers, e t ce tera . A s  a  result, in the  
last tw o decades m ilk sanitation as it 
relates to the public health  h as steadily  
drifted from  th e d airy  college grad u ate  
to  the san itary  engineer and to the 
veterin arian . T h is tren d  can be fu rther  
substantiated by several statem ents  
w ritten  by the late L eslie  C. F ra n k  
in a  pam phlet entitled “ E n gin eerin g  
P rob lem s in M ilk S anitation ”— rep rint 
N o . 2 0 5 1  from  the Public Health R e
ports, M a rch  3 1 , 19 3 9 . T o  quote a  
few  statem ents from  this publication we 
find the follow in g:

“ M i l k  S a n i t a t i o n  i s  a  p r o b l e m  w h i c h  n o w  
r e q u i r e s  a n d  w i l l  i n  t h e  f u t u r e  i n c r e a s i n g l y  
r e q u i r e  t h e  s e r i o u s  a t t e n t i o n  o f  s a n i t a r y  
e n g i n e e r s .”

“ I n f o r m a t i o n  c o l l e c t e d  b y  t h e  P u b l i c  
H e a l t h  S e r v i c e  s h o w s  t h a t  i n  a t  l e a s t  2 5  
S t a t e s  m i l k  s a n i t a t i o n  w o r k  i s  n o w  b e i n g  
d o n e  b y  t h e  d i v i s i o n s  o r  b u r e a u s  o f  s a n i t a r y  
e n g i n e e r i n g ,  w h e r e a s  t w o  d e c a d e s  a g o  o n ly  
o n e  o r  t w o  S t a t e . ,  s a n i t a r y  e n g i n e e r i n g

b u r e a u s  i n t e r e s t e d  t h e m s e l v e s  i n  t h e  
p r o b l e m .”

W h ile  m any m ilk sanitarians a re  
san itary  engineers who by p ractice  and  
exp erien ce have becom e e x p e rt in this 
p articu lar line of endeavor, th e  p re 
em inence of th e  educational background  
of the d airy  g rad u ate  can n ot be de
nied— by this v irtu e  above all, is he 
( th e  d airy  college g ra d u a te ) the logical 
candidate fo r m ilk sanitation  and all it 
implies.

O n the oth er hand, health officers in 
general w hose duty it is to  m aintain  
w ell-rounded staffs in all phases of 
public health have becom e oblivious to  
the virtu es of the technical d airy  college 
grad u ate in the fundam entals of dairy  
science as it relates to the public health.

T h e  fa ct th a t d airy  college grad u ates  
a re  being discrim inated again st in milk  
sanitation transcen d s the m a tte r of edu
cation and training. I t  is purely  a  
m a tte r of a  few  “ in the d riv er’s seat” 
refusing either to  sh are o r  relinquish  
the reins. If , th rou gh  this paper, the  
w rite r has to  som e e x te n t given som e 
insight into the p resen t p ictu re  of the  
plight of the d airy  college grad u ate in 
its tru e  perspective to  both o u r a g ri
cu ltu ral colleges and health  officers, the  
effort expended will h ave been ju sti
fied. T h e  tim e is ripe fo r th e daw n of 
th at day w hich will find the d airy  col
lege grad u ate  ill his rightful field of 
endeavor— d airy  science as it relates to  
the public health.

2 3 9
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ABSTRACTS OF RECENT INTERPRETATIONS OF THE 1939 M ILK O R D IN A N C E  
A N D  CO D E  RECOM M ENDED BY THE PUBLIC HEALTH SERVICE

( S e c o n d  E d i t i o n ,  J u n e ,  1 9 4 3 )

Introduction
S i n c e  t h e  f i r s t  e d i t io n  o f  a b s t r a c t s  o f  in 

t e r p r e t a t i o n s  w a s  is s u e d  i n  S e p t e m b e r ,  1 9 4 0 ,  
a  n u m b e r  o f  o t h e r s  h a v e  b e e n  m a d e  i n  r e 
s p o n s e  t o  in d iv id u a l  in q u i r i e s .  T h e  i n t e r p r e 
t a t i o n s  l i s t e d  b e l o w  a r e  t h o s e  w h i c h  i t  i s  
f e l t  a r e  m o s t  g e n e r a l l y  a p p l ic a b le .  N o t  i n 
c lu d e d  a r e  i n t e r p r e t a t i o n s  a r i s i n g  f r o m  
u n u s u a l  c o n d i t io n s .  W h e n  e n f o r c e m e n t  o ff i 
c i a l s  e n c o u n t e r  s u c h  c i r c u m s t a n c e s ,  t h e i r  
d e c is io n s  a n d  a c t i o n s  s h o u ld  b e  b a s e d  u p o n  
t h e  f u n d a m e n t a l  p r in c ip le s  o f  m i l k  s a n i t a t i o n .  
T h e y  a r e  a l s o  u r g e d  t o  c o m m u n i c a t e  w i t h  
t h e  P u b l i c  H e a l t h  S e r v i c e  f o r  a d v i c e  i f  
d e s i r e d , a n d  i n  o r d e r  t o  a s s i s t  t h e  P u b l i c  
H e a l t h  S e r v i c e  a n d  i t s  S a n i t a t i o n  A d v i s o r y  
B o a r d  i n  k e e p in g  t h e  r e c o m m e n d e d  m i l k  
o r d i n a n c e  a n d  c o d e  u p - t o - d a t e .

A t  t h e  l a s t  m e e t i n g  o f  t h e  A d v i s o r y  B o a r d ,  
s e v e r a l  a m e n d m e n ts  t o  t h e  1 9 3 9  m i l k  o r d i 
n a n c e  w e r e  a d o p te d . I t  w a s  d e c id e d  n o t  t o  
i s s u e  a  r e v i s e d  e d i t io n  O f t h e  o r d i n a n c e  
a n d  c o d e  u n t i l  a f t e r  t h e  w a r ,  b u t  a  l i s t  o f  
t h e  a m e n d m e n t s  h a s  b e e n  is s u e d  s e p a r a t e l y .

A l t h o u g h  i t  i s  b e y o n d  t h e  s c o p e  o f  t h i s  
c o m p i la t io n  o f  in t e r p r e t a t i o n s  t o  d i s c u s s  t h e  
im p a c t  o f  w a r - t i m e  c o n d i t io n s  o n  m i l k  s a n i 
t a t i o n ,  r e f e r e n c e  i s  m a d e  t o  t h e  n e e d  f o r  
le s s  s t r i n g e n t  in t e r p r e t a t i o n s  o f  r i g i d  p e a c e 
t i m e  e q u ip m e n t  s p e c i f i c a t i o n s  a n d  o f  a c c e p t 
in g  s u b s t i t u t e  m a t e r i a l s  b e c a u s e  o f  t h e  s e v e r e  
s h o r t a g e s  o f  c r i t i c a l  m a t e r i a l s .  A c c o r d i n g l y ,  
im m e d ia t e  r e p l a c e m e n t  o f  m i l k  u t e n s i l s  a n d  
e q u ip m e n t  w h ic h ,  t h o u g h  i m p e r f e c t ,  a r e  s t i l l  
s a f e l y  u s a b l e  s h o u ld  n o t  b e  i n s i s t e d  u p o n . 
T h i s  c a n  b e  d o n e  w i t h o u t  je o p a r d i z i n g  t h e  
e s s e n t ia l^  s a f e t y  o f  t h e  m i l k  s u p p ly .

I t  s h o u ld  a l s o  b e  p o in t e d  o u t  t h a t  w h i l e  
t h e  P u b l i c  H e a l t h  S e r v i c e  h a s  a d v is e d  m i l k  
s a n i t a t i o n  a u t h o r i t i e s  t o  a c c e p t  t h e  a b o v e  a n d  
o t h e r  m o d i f i c a t io n s  o f  p e a c e t i m e  “ b u s in e s s  a s  
u s u a l”  m i l k  s a n i t a t i o n  p r a c t i c e ,  s u c h  a d v i c e  
s h o u ld  n o t  b e  c o n s t r u e d  b y  a n y o n e  a s  in d i c a 
t i v e  o f  a n y  i n t e n t  t o  d e - e m p h a s iz e  t h e  im 
p o r t a n c e  o f  m i l k  s a n i t a t i o n .  S u c h  a n  i n t e n t  
h a s  b e e n  r e f u t e d  e m p h a t ic a l l y  b y  t h e  S u r g e o n  
G e n e r a l ,  w h o  f u r t h e r  s t a t e d : “ T h e  t r u t h  i s  
t h a t  t h e  P u b l i c  H e a l t h  S e r v i c e  c o n s i d e r s  i t  
m o r e  i m p o r t a n t  t o  m a i n t a i n  t h e  e s s e n t i a l  
s a f e t y  o f  t h e  m i l k  s u p p ly  n o w , d u r i n g  t h e  
w a r ,  t h a n  e v e r  b e f o r e .  I t  s h o u ld  b e  o b v i 
o u s  t h a t  t h e  h i g h e s t  p o s s ib le  n a t i o n a l  le v e l  
o f  h e a l t h  i s  e s s e n t i a l  t o  t h e  v i g o r o u s  p r o s e c u 
t i o n  o f  t h e  W a r . T h e ,  m a i n t e n a n c e  o f  a  h i g h  
le v e l  o f  c l e a n l i n e s s  a n d  s a f e t y  i n  o u r  n a t i o n a l

m i l k  s u p p ly  i s  a  p u b l i c - h e a l t h  r e s p o n s i b i l i t y  
o f  c o n s i d e r a b l e  i m p o r t a n c e .  I n  v i e w  o f  t h e  
d i f f i c u l t ie s  im p o s e d  b y  t h e  w a r ,  a l l  m i l k -  
s a n i t a t i o n  a u t h o r i t i e s  s h o u ld  r e d o u b l e  t h e i r  
e f f o r t s  t o  i n s u r e  s u c h  s a f e t y .”

B e c a u s e  i t  w a s  f e a r e d  t h a t  t h e  i m p a c t  o f  
t h e  w a r  m i g h t  r e s u l t  i n  s e r i o u s  s h o r t a g e s  o f  
a g a r  f o r  m i l k  l a b o r a t o r y  u s e ,  i t  h a s  b e e n  
r e c o m m e n d e d  b y  s o m e  t h a t  m e t h o d s  n o t  i n 
v o l v i n g  t h e  u s e  o f  a g a r  b e  s u b s t i t u t e d  f o r  
t h e  a g a r  p l a t e  c o u n t  w h e r e v e r  p o s s ib le .  
H o w e v e r ,  d i r e c t  i n q u i r y  o f  t h e  W a r  P r o d u c 
t i o n  B o a r d  h a s  r e v e a l e d  t h a t  t h e  s u p p ly  o f  
a g a r  i s  c o n s i d e r e d  a d e q u a t e  f o r  b a c t e r i o 
l o g i c a l  l a b o r a t o r y  u s e ,  a l t h o u g h  l i t t l e ,  i f  a n y ,  
i s  a v a i l a b l e  f o r  o t h e r  p u r p o s e s .  G e n e r a l  
P r e f e r e n c e  O r d e r  N o .  M - 9 6 ,  i s s u e d  F e b r u 
a r y  9 ,  1 9 4 2 ,  r e s t r i c t i n g  t h e  u s e  o f  a g a r  t o  
b a c t e r i o l o g i c a l  l a b o r a t o r y  u s e ,  i s  s t i l l  i n  
e f f e c t ,  a n d  n o  f u r t h e r  r e s t r i c t i o n s  a r e  c o n 
t e m p la t e d  a t  t h i s  t i m e .  I n  f a c t  t h e  a g a r  
s i t u a t i o n  s e e m s  t o  b e  im p r o v in g  n o w , a n d  
f u r t h e r  i m p r o v e m e n t  i s  e x p e c t e d  i n  3  o r  4  
m o n t h s .  C o n s e q u e n t l y ,  i t  w o u ld  a p p e a r  u n 
n e c e s s a r y  f o r  m i l k  l a b o r a t o r i e s  t o  a b a n d o n  
t h e  u s e  o f  t h e  a g a r  p l a t e  c o u n t  m e t h o d  f o r  
f e a r  o f  b e i n g  u n a b l e  t o  o b t a i n  a g a r .

A d d i t i o n a l  c o p i e s  o f  t h e s e  i n t e r p r e t a t i o n s  
a r e  a v a i l a b l e  u p o n  r e q u e s t .

Section 4. L abeling and P lacarding 
W h e n  a  m i l k  p l a n t  i s  s h ip p in g  u n g r a d e d  

m i l k  t o  o t h e r  c o m m u n i t i e s ,  t h e  p l a n t  a n d  t h e  
h e a l t h  a u t h o r i t i e s  o f  t h e  s h ip p in g  c o m m u n it y  
h a v e  f u l l y  d i s c h a r g e d  t h e i r  o b l i g a t i o n s  u n d e r  
t h e  o r d i n a n c e  i f  t h e  m i l k  i s  p r o p e r l y  l a b e le d  
a s  u n g r a d e d  m i l k .  I f  r e c e i v i n g ,  c o m m u n i t i e s  
i n c o r r e c t l y  p e r m i t  s u c h  m i l k  t o  b e  l a b e le d  
g r a d e  _ A  a f t e r  p a s t e u r i z a t i o n ,  t h e  f a u l t  i s  
n o t  w i t h  t h e  s h ip p in g  p l a n t  o r  c o m m u n it y ,  
a n d  i t  i s  n o t  f a i r  t o  a t t e m p t  t o  r e q u i r e  t h e  
s h ip p in g  p l a n t  t o  a d d  c o l o r i n g  m a t t e r  t o  t h e  
u n g r a d e d  m i l k .

A  p r o d u c t  o f  g r a d e  A  p a s t e u r i z e d  q u a l i t y  
a n d  h a v i n g  a  b u t t e r f a t  c o n t e n t  o f ,  s a y  1 2 % ,  
m a y  b e  l a b e le d  a s  f o l l o w s :

G r a d e  A  P a s t e u r i z e d  M i l k  ( c r e a m  a d d e d )  
A t  l e a s t  1 2 %  b u t t e r f a t  
B l a n k  D a i r y  P r o d u c t s  C o .

S u c h  a  p r o d u c t  c a n n o t  b e  l a b e le d  “ c r e a m ,”  
s i n c e  i t  d o e s  n o t  c o n f o r m  t o  t h e  o r d i n a n c e  
d e f in i t io n .  T h e  u s e  o n  t h e  l a b e l  o f  a n  a d d i 
t i o n a l  n a m e  w h i c h  r e s e m b le s  “ c r e a m ”  in  
s p e l l i n g  o r  p r o n u n c i a t i o n  a n d  h e n c e  w o u ld  
b e  m is l e a d i n g  s h o u ld  n o t  b e  a p p r o v e d , u n l e s s
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s u c h  d e s i g n a t i o n  i s  g e n e r a l l y  a c c e p t e d  a n d  
r e c o g n i z e d  l o c a l l y  a n d  l e g a l  s t a n d a r d s  f o r  
s u c h  a  p r o d u c t  e x i s t .

T h e  f o l l o w i n g  la b f i l  i s  s a t i s f a c t o r y  f o r  
“ c h o c o l a t e  m i l k ”  h a v i n g  a  b u t t e r f a t  c o n t e n t  
o f  l e s s  t h a n  3 % % :

G r a d e  A  P a s t e u r i z e d
S k i m m e d  M i l k  B e v e r a g e
B l a n k  D a i r y  P r o d u c t s  C o .

T h e  in c l u s i o n  o f  a  t r a d e  n a m e  o r  s i m i l a r  
t e r m  t o  i n d i c a t e  t h e  c h o c o l a t e  c o n t e n t  m a y  
b e  a p p r o v e d  w i t h  p r o p r ie t y  i f  i t  i s  n o t  m i s 
le a d in g ,  a n d  i s  n o t  s o  u s e d  a s  t o  o b s c u r e  t h e  
l a b e l i n g  r e q u i r e d  b y  t h e  o r d in a n c e .

Section 6. T h e  E xamination of Milk  
and ' Milk  P roducts

I n  t h e  f i r s t  e d i t io n  o f  t h e s e  A b s t r a c t s ,  i t  
w a s  s u g g e s t e d  t h a t  p a r a l l e l  b a c t e r i a l  p l a t e  
c o u n t s  b e  m a d e , u s i n g  b o t h  t h e  o ld  a n d  t h e  
n e w  “ S t a n d a r d  M e t h o d s ” a g a r  i f  i t  w a s  f e l t  
t h a t  t h e  u s e  o f  t h e  n e w  a g a r  m i g h t  r e s u l t  
in  a  s i g n i f i c a n t l y  s t r i c t e r  s t a n d a r d .  S u b s e 
q u e n t  e x p e r i e n c e  i n d i c a t e s  t h a t  t h e  n e w  a g a r  
m a y  b e  u s e d  e x c l u s i v e l y .

T h e  c u r r e n t  ( 1 9 4 1 )  e d i t i o n  o f  S t a n d a r d  
M e t h o d s  f o r  t h e  E x a m i n a t i o n  o f  D a i r y  
P r o d u c t s  i n d i c a t e s  t h a t  l o w - c o u n t  p l a t e s  a r e  
u n r e l i a b l e ,  a n d  s u g g e s t s  t h a t  i f  p l a t e s  d e v e l 
o p in g  l e s s  t h a n  3 0  c o lo n ie s  m u s t  b e  u s e d , 
t h e  c o u n t  s h o u ld  b e  r e p o r t e d  a s  “ l e s s  t h a n  
3 ,0 0 0 ” i f  t h e  1 :1 0 0  d i lu t io n  h a s  b e e n  u s e d , 
e t c .  T h i s  i s  in  c o n f l i c t  w i t h  t h e  o r d i n a n c e  
a n d  c o d e ,  w h i c h  r e q u i r e s  t h a t  t h e  a c t u a l  
c o u n t  b e  r e c o r d e d  in  o r d e r  t o  p e r m i t  t h e  
c o m p u t a t i o n  o f  a v e r a g e  c o u n t s .  I n  o r d e r  t o  
c o n f o r m  a s  c l o s e l y  a s  p o s s ib le  w i t h  t h e  i n t e n t  
o f  S t a n d a r d  M e t h o d s  a n d  a t  t h e  s a m e  t i m e  
t o  c o m p l y  w i t h  t h e  c o d e  r e q u i r e m e n t  t h a t  a  
d e f i n i t e  c o u n t  m u s t  b e  r e c o r d e d ,  i t  i s  s u g 
g e s t e d  t h a t  p l a t e s  d e v e lo p in g  l e s s  t h a n  3 0  
c o l o n i e s  f r o m  a  1 :1 0 0  d i lu t io n  b e  r e p o r t e d  
a s  h a v i n g  a  c o u n t  o f  3 ,0 0 0 ,  a n d  f r o m  a  
1 : 1 , 0 0 0  d i lu t io n ,  3 0 ,0 0 0 ,  e t c .  H o w e v e r ,  a  
s p e c i a l  r e c o r d  o f  s u c h  c a s e s  s h o u ld  b e  k e p t ,  
a n d  i f  t h i s  p r o c e d u r e  w o u ld  r e s u l t  i n  t h r o w 
i n g  a  d a i r y  o u t  o f  g r a d e ,  t h e  c o u n t  b a s e d  
o n  t h e  a c t u a l  n u m b e r  o f  c o l o n i e s  s h o u ld  b e  
s u b s t i t u t e d .

W h e n  b a c t e r i a  c o u n t s  a r e  m a d e  o f  s e v e r a l  
s a m p le s  o f  m i l k  c o l l e c t e d  f r o m  t h e  o u t p u t  o f  
o n e  d a i r y  o r  p l a n t  o n  o n e  d a y , t h e s e  c o u n t s  
s h o u ld  b e  a v e r a g e d  l o g a r i t h m i c a l l y ,  a n d  t h e  
r e s u l t  r e c o r d e d  a s  t h e  c o u n t  o b t a i n e d  o n  t h a t  
d a y . T h e  u s e  o f  t h e  l o g a r i t h m i c  a v e r a g e  
i s  d e s i r a b l e  i n  o r d e r  t o  “ s n u b ”  t h e  e f f e c t  o f  
o c c a s i o n a l  h i g h  c o u n t s  w h i c h  m a y  o c c u r  
t h r o u g h  a c c id e n t .  I f  t h e  c o u n t s  o n  m u l t ip le  
s a m p le s  a r e  u n i f o r m ,  t h e  l o g a r i t h m i c  a v e r a g e  
w i l l  a p p r o a c h  t h e  a r i t h m e t i c  a v e r a g e .  H o w 
e v e r ,  t h e  a r i t h m e t i c  a v e r a g e  i s  u s e d  f o r  
a v e r a g i n g  t h e .  r e s u l t s  o f  s e v e r a l  p l a t e s  o f  
t h e  s a m e  o r  d i f f e r e n t  d i lu t io n s .

Section 7. T h e  Grading of Milk  and 
Milk  P roducts

I te m  I r .  B o v in e  tu b e r c u lo s is .— I t  i s  n o t  
r e q u i r e d  t h a t  t e s t  c e r t i f i c a t e s  b e  o n  f i l e  i f  
t h e  a r e a  i s  i n  f a c t  in c lu d e d  i n  t h e  l i s t  o f  
m o d if ie d  a c c r e d i t e d  t u b e r c u l o s i s - f r e e  a r e a s  
p u b l is h e d  b y  t h e  U .  S .  D e p a r t m e n t  o f  A g r i 
c u l t u r e ,  b e c a u s e  t h e  m o d if ie d  a c c r e d i t e d  a r e a  
p la n  a p p r o v e d  b y  t h e  U .  S .  B u r e a u  o f  A n i m a l  
I n d u s t r y  i s  a c c e p t e d  i n  l i e u  o f  a n n u a l  t e s t 
in g .  A n  e x c e p t i o n  i s  m a d e , h o w e v e r ,  in  a n y  
a r e a  in  w h ic h ’ t h e  p r o p o r t i o n  o f  d a i r y  c a t t l e  
i s  s o  s m a l l  t h a t  t h e  a p p l i c a t io n  o f  t h e  a r e a  
p la n  t o  t h e  t o t a l  n u m b e r  o f  c a t t l e  in  t h e  
a r e a  m i g h t  p e r m i t  a n  u n d e t e c t e d  a n d  r e l a 
t i v e l y  h i g h  l e v e l  o f  i n f e c t i o n  i n  t h e  d a i r y  
c a t t l e .  I n  s u c h  a  c a s e  a n n u a l  t e s t i n g  is  
r e q u i r e d  b y  t h e  o r d in a n c e .

I te m  4r. D a ir y  b a rn s, flo o r s .— I f  t h e  p o r 
t i o n  o f  t h e  b a r n  i n  w h i c h  c a l v e s  a n d  h o r s e s  
a r e  k e p t  i s  s e p a r a t e d  f r o m  t h e  m i l k i n g  p o r 
t i o n  o f  t h e  b a r n  o n l y  b y  r a i l i n g s ,  i t  i s  r e 
q u ir e d  t h a t  s u c h  o t h e r  p o r t i o n s  a l s o  b e  k e p t  
c l e a n .  H o w e v e r ,  i f  s e p a r a t i o n  i s  b y  a  t i g h t  
p a r t i t i o n ,  i t  i s  n o t  s p e c i f i c a l l y  r e q u i r e d  t h a t  
s u c h  o t h e r  p o r t i o n s  o f  t h e  b a r n  b e  k e p t  c l e a n ,  
e x c e p t  t h a t  p r o p e r  d is p o s a l  o f  m a n u r e  i s  
n e c e s s a r y  u n d e r  i t e m  7 r  t o  m in im iz e  f ly  
b r e e d in g .

I te m  8 r ( e ) .— T h e  u s e  o f  w a s h  p o t s  o r  
o t h e r  c o n t a i n e r s  l o c a t e d  in  t h e  y a r d  d o e s  
n o t  c o n s t i t u t e  c o m p l i a n c e  w i t h  t h e  r e q u i r e 
m e n t s  f o r  w a t e r - h e a t i n g  f a c i l i t i e s .

I t e m  1 9 r . M i lk e r s ’  h a n d s.— I f  t h e  d a i r y  
b a r n  a n d  m i l k  h o u s e  a r e  w i d e l y  s e p a r a t e d ,  
a n d  i f  p r o p e r  h a n d - w a s h i n g  f a c i l i t i e s  a r e  p r o 
v id e d  i n  o r  c o n v e n i e n t  t o  t h e  d a i r y  b a m ,  
a d d i t i o n a l  h a n d - w a s h i n g  f a c i l i t i e s  a r e  n o t  
r e q u i r e d  i n  t h e  m i l k  h o u s e .

I te m  5p . M is c e lla n e o u s  p r o te c t io n  fr o m  
co n ta m in a tio n .— N e i t h e r  t h i s  i t e m  n o r  t h e  
f i r s t  p a r a g r a p h  o f  S e c t i o n  1 0  a r e  i n t e r p r e t e d  
a s  p r o h i b i t i n g  t h e  f i l l i n g  a n d  c a p p in g  o f  l a r g e  
c o n t a i n e r s  o f  m i l k  a n d  c r e a m  i n  t h e  c o ld  
s t o r a g e  r o o m . I f  a l l  t h e  n e c e s s a r y  p r e c a u 
t i o n s  a r e  o b s e r v e d  t o  p r e v e n t  c o n t a m i n a t i o n ,  
t h i s  p r o c e d u r e  m a y  b e  a p p r o v e d .

I te m  9p. S a n ita r y  p ip in g .— S t a n d a r d i z a 
t i o n  s h o u ld  b e  d o n e  b e f o r e  p a s t e u r i z a t i o n ,  
i n  o r d e r  t o  m i n i m iz e  t h e  h a z a r d s  o f  p o s s i b l e  
c o n t a m i n a t i o n .  I t  i s  b e l i e v e d  t h a t  t h i s  p r o 
c e d u r e  i s  f e a s i b l e  in  e v e r y  i n s t a n c e .  T h e  
p o u r i n g  o f  m i l k  o r  c r e a m  d i r e c t l y  i n t o  t h e  
p a s t e u r i z e r  f o r  s t a n d a r d i z a t i o n  a t  s m a l l  
p l a n t s  i s  n o t  p r o h i b i t e d  b y  t h e  o r d i n a n c e  
w h e n  s t a n d a r d i z a t i o n  p r e c e d e s  p a s t e u r i z a t i o n .  
I f  i t  s h o u ld  b e  d e s i r e d  t o  s t a n d a r d i z e  a f t e r  
p a s t e u r i z a t i o n ,  i t e m  9 p  r e q u i r e s  t h a t  m i l k  
o r  c r e a m  b e  in t r o d u c e d  i n t o  t h e  p a s t e u r i z e r  
o r  s t o r a g e  t a n k  o n l y  t h r o u g h  s a n i t a r y  m i l k  
p ip in g , a n d  t h i s  p r o c e d u r e  w o u ld  p r o b a b l y  
n o t  b e  f e a s i b l e  f o r  s m a l l  p l a n t s  w h i c h  
s t a n d a r d i z e  i n  t h e  p a s t e u r i z e r .
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I te m  10 p . C o n s tr u c tio n  and r e p a ir  o f  c o n 
ta in er s  a n d  eq u ip m en t.— T h i s  i te m  i s  v i o 
l a t e d  i f  d e f e c t i v e  c a n s  a r e  fo u n d  w h i c h  a r e  
o w n e d  b y  t h e  p la n t .  I t  i s  n o t  v i o l a t e d  i f ' 
t h e y  a r e  t h e  p r o p e r t y  o f  t h e  p r o d u c e r ,  in  
w h i c h  c a s e  i t e m  1 2 r  i s  v io la t e d .  H o w e v e r ,  
b o t h  t h e  p r o d u c e r  a n d  t h e  p la n t  a r e  r e s p o n 
s i b l e  f o r  c l e a n in g  a n d  s t e r i l i z i n g  t h e  c a n s .  
I f  d i r t y  c a n s  a r e  fo u n d  a f t e r  w a s h i n g  a t  t h e  
p l a n t ,  i t e m  1 2 p  i s  v i o l a t e d ;  i f  fo u n d  d i r t y  
a t  t h e  f a r m  a f t e r  w a s h in g ,  i t e m  1 3 r  is  
v io la t e d .

I te m  1 5 p . S to r a g e  o f  ca p s, e tc .— I s  n o t  
a t  p r e s e n t  i n t e r p r e t e d  a s  r e q u i r i n g  t h a t  h o o d s  
f o r  m i l k  b o t t le s  b e  w r a p p e d  o r  p a c k a g e d  in  
a  m a n n e r  s i m i l a r  t o  t h a t  r e q u ir e d  f o r  c a p s  o f  
t h e  d is c  a n d  o t h e r  t y p e s .  T h e  i n s t a l l a t i o n  
o f  s p e c ia l  m a c h in e r y ,  w h i c h  w o u ld  b e  v e r y  
d i f f ic u l t  i f  n o t  i m p o s s ib le  f o r  t h e  m a n u f a c 
t u r e r s  t o  o b t a in ,  w o u ld  b e  r e q u ir e d , a n d  t h is  
i s  n o t  b e l ie v e d  t o  b e  ju s t i f i e d  d u r in g  t h e  
w a r ,  b e c a u s e  w i t h  h o o d s  t h e  h a z a r d s  o f  c o n 
t a m i n a t i o n  a r e  le s s  s e r io u s  t h a n  w i t h  c a p s  
w h ic h  c o m e  in  d i r e c t  c o n t a c t  w i t h  t h e  m i l k  
in  t h e  b o t t l e .

I te m  16 p . P a s te u r is a t io n .— T h e  o p e r a t io n  
o f  h i g h - t e m p e r a t u r e  s h o r t - t i m e  p a s t e u r iz e r s  
a t  h o ld in g  t i m e s  o f  l e s s  t h a n  I S  s e c o n d s  is  
n o t  a c c e p t e d  a s  p r o p e r  p a s t e u r i z a t i o n ,  e v e n  
t h o u g h  t e m p e r a t u r e s  h i g h e r  t h a n  1 6 0 °  F .  a r e  
u s e d . F o r  e x a m p l e ,  “ p a s t e u r i z a t i o n ”  a t  
1 7 0 °  F .  t o  1 8 0 °  F .  w i t h  a  m o m e n t a r y  h o ld in g  
p e r i o d  i s  n o t  a c c e p t e d  b e c a u s e  t h e  e f f e c t  o f  
s u c h  t r e a t m e n t  o n  m i l k - b o r n e  p a t h o g e n s  
i s  n o t  d e f in i t e ly  k n o w n , a l t h o u g h  t h e  p r o c 
e s s  s e e m s  p r o m i s i n g  f r o m  a  c o m m e r c i a l  
s t a n d p o in t .

I te m  1 6 p ( b ) ( B ) .  P a s te u r is a t io n  ( H i g h -  
t e m p e r a t u r e  s h o r t - t i m e ) .— I n  o r d e r  t o  p e r m it  
b a c t e r i c i d a l  t r e a t m e n t  o f  t h e  f o r w a r d - f lo w  
l i n e s  b y  c h l o r i n e  s o l u t i o n s  a t  t e m p e r a t u r e s  
l o w e r  t h a n  1 6 0 °  F . ,  i t  h a s  b e e n  p r o p o s e d  t h a t  
a  s p e c i a l  s w i t c h  b e  i n s t a l l e d  t o  p e r m i t  t h e  
f l o w - d i v e r s i o n  v a l v e  t o  a s s u m e  t h e  f o r w a r d -  
f l o w  p o s i t io n  w h e n  t h e  h o t  w a t e r  c o n t r o l l e r  
s e t  p o i n t e r  i s  a d ju s t e d  t o  m a i n t a i n  a  w a t e r  
t e m p e r a t u r e  o f  1 1 0 °  F .  o r  le s s .  S u c h  a n  i n 
s t a l l a t i o n  s h o u ld  n o t  b e  a p p r o v e d , a s  i t  i s  in  
v i o l a t i o n  o f  t h e  f o l l o w i n g  p r o v i s i o n  o n  p a g e  
1 0 5  o f  t h e  C o d e :  “ T h e  c o n tr o l m ec h a n ism  
o f  a l l  f l o w - s t o p s  s h a l l  b e  s o  d e s ig n e d  t h a t  
t h e  f o r w a r d  f lo w  o f  m i l k  c a n n o t  s t a r t  u n le s s  
t h e  t e m p e r a t u r e  o f  t h e  s t o p - b u lb  i s  a t  o r  
a b o v e  t h e  c u t - i n  s e t t i n g .”  W i t h o u t  t h e  s p e 
c i a l  s w i t c h ,  b a c t e r i c i d a l  t r e a t m e n t  b y  m e a n s  
o f  c h l o r i n e  s o lu t io n s  m a y  b e  a c c o m p l is h e d  
e i t h e r  ( a )  b y  r e m o v i n g  t h e  b u lb  f r o m  t h e  
m a c h in e  a n d  p l a c i n g  i t  in  h o t  w a t e r ,  o r
( b )  w i t h  . t h e  b u lb  i n  p l a c e ,  b y  u s i n g  a  

h o t  s o lu t io n  a t  a b o u t  t h e  p a s t e u r i z i n g  
t e m p e r a t u r e .

I te m  1 6 p ( c ) .  I n le t  a n d  o u t le t  v a lv e s  a n d  
co n n e ctio n s .— R e f e r  t o  ( 4 )  u n d e r  D e s ig n  o n  
p a g e  1 1 6  a r id  t o  t h e  f i r s t  s e n t e n c e  u n d e r  
O p e r a tio n  o n  p a g e  1 1 8 .  I n  t h e  c a s e  o f  a n

e x i s t i n g  s i n g l e - v a t  i n s t a l l a t i o n  h a v i n g  e i t h e r  
n o  i n l e t  v a l v e  o r  a n  i n l e t  v a l v e  w h i c h  i s  
n o t  o f  t h e  l e a k - p r o t e c t o r  t y p e ,  t h e  i n l e t  p ip in g  
m a y  b e  d is c o n n e c t e d  d u r in g  t h e  h o l d in g  a n d  
e m p t y in g  p e r io d s  i n  l i e u  o f  p r o v id in g ' a  s a t 
i s f a c t o r y  v a lv e .  I n  a  n e w  s i n g l e - v a t  i n s t a l l a 
t i o n ,  t h e  p r o v is io n  o f  a n  i n l e t  v a l v e  i s  n o t  
r e q u ir e d , b u t  i f  o n e  i s  i n s t a l l e d  i t  m u s t  b e  
o f  t h e  l e a k - p r o t e c t o r  t y p e .

I te m  1 6 p ( d ) .  A i r  h ea tin g .— R e f e r  t o  l a s t  
p a r a g r a p h  o n  p a g e  1 2 6 ,  w h i c h  s t a t e s  t h a t  
t h e  b o t t o m  o f  t h e  b u lb  c h a m b e r  o f  t h e  a i r  
t e m p e r a t u r e  in d i c a t i n g  t h e r m o m e t e r  s h a l l  n o t  
e x t e n d  m o r e  t h a n  3 τ/ ί  i n c h e s  b e lo w  t h e  
u n d e r s id e  o f  t h e  v a t  c o v e r .  T h e  p u r p o s e  
o f  t h i s  l i m i t a t i o n  i s  t o  r e d u c e  t h e  l i k e l i h o o d  
t h a t  t h e  b u lb  w i l l  b e  s u b m e r g e d  in  t h e  m i l k .  
W h i l e  t h i s  l i m i t a t i o n  i s  i m p o r t a n t  in  t h e  
c a s e  o f  v a t s  w i t h  p r a c t i c a l l y  f l a t  c o v e r s ,  a  
g r e a t e r  p r o je c t i o n  m a y  b e  a c c e p t e d  o n  v a t s  
w i t h  s t e e p ly  s lo p e d  c o v e r s .  A l t h o u g h  t h e  
in t e n t  o f  t h e  C o d e  i s  n o t  a c t u a l l y  v i o l a t e d  
u n ie s s  t h e  b u lb  e x t e n d s  m o r e  t h a n  3 τ/ ί  in c h e s  
b e lo w  t h e  " o v e r f l o w  le v e l ”  in  v a t s  o f  t h e  
l a t t e r  t y p e ,  i t  i s  r e c o m m e n d e d  t h a t  t h e  b u l b  
n o t  e x t e n d  b e lo w  t h e  “ o v e r f l o w  le v e l .”

I te m  1 7 p. C o o lin g .— R e f e r  a l s o  t o  s e c o n d  
p a r a g r a p h  u n d e r  G r a d e  A  P a s t e u r i z e d  M i l k  
o n  p a g e  8 2 .  S i n c e  r e c e i v i n g  s t a t i o n s  a r e  r e 
q u ir e d  t o  c o m p ly  w i t h  i t e m  1 7 p , i t  i s  c o n 
s id e r e d  t h a t  s u r f a c e  c o o l e r s  u s e d  f o r  r a w  
m i l k  a t  r e c e i v i n g  s t a t i o n s  m u s t  b e  p r o v id e d  
w i t h  c o v e r s .

I te m s  1 8 p . B o t t l in g ,  a n d  20p. C a p p in g .—  
A s  so u r_  c r e a m  _ i s  o n e  o f  t h e  m i l k  p r o d u c t s  
d e f in e d  i n  S e c t i o n  I  o f  t h e  o r d in a n c e ,  i t  is  
r e q u i r e d  t h a t  s o u r  c r e a m  c o n t a i n e r s  b e  
b o t t l e d  a n d  c a p p e d  b y  a p p r o v e d  m e c h a n i c a l  
e q u ip m e n t .  P l a n t s  h a n d l i n g  v e r y  s m a l l  
q u a n t i t i e s  m a y  p r e f e r  t o  b u y  i t  a l r e a d y  
b o t t l e d  f r o m  a n o t h e r  p l a n t ,  r a t h e r  t h a n  t o  
i n s t a l l  t h e  n e c e s s a r y  e q u ip m e n t .

Section 10. T ransferring or Dipping 
M ilk  ; Delivery Containers ; H an
dling of More than One Grade; 
Delivery of Milk  at Quarantined 
R esidences.

P r e v e n t i o n  o f  t h e  d i v e r s i o n  o f  l o w - g r a d e  
o r  u n g r a d e d  m i l k  i n t o  h i g h - g r a d e  c h a n n e ls  
h a s  b e e n  a  m u c h - d is c u s s e d  s u b je c t .  D r a s t i c  
p r e v e n t i v e  m e a s u r e s  w h i c h  h a v e  b e e n  p r o 
p o s e d  in c lu d e  r e q u i r e m e n t s  t h a t  d i f f e r e n t  
g r a d e s  m u s t  b e  h a n d le d  i n  s e p a r a t e  e q u ip 
m e n t ,  o r  in  s e p a r a t e  r o o m s ,  o r  e v e n  in  
s e p a r a t e  p l a n t s .  I t  i s  n o t  b e l ie v e d  t h a t  s u c h  
d r a s t i c  r e q u i r e m e n t s  c a n  r e g u l a t e  t h e  f r a u d u 
l e n t  p r a c t i c e  o u t  o f  e x i s t e n c e ,  h o w e v e r .  
E v e n  i f  t h e y  c o u ld ,  i t  i s  d o u b t f u l  t h a t  i t  
w o u ld  b e  w i s e  t o  p e n a l i z e  t h e  w h o l e  in d u s t r y  
s o  s e v e r e l y  in  o r d e r  t o  p r e v e n t  f r a u d  b y . t h e  
d is h o n e s t  f e w .  T h e  g e n e r a l  e n f o r c e m e n t  o f  
s u c h  d r a s t i c  r e q u i r e m e n t s  w o u ld  e n t a i l  
e n o r m o u s  r e m o d e l i n g  a n d  e q u ip m e n t  e x p e n s e ,  
a s  i s  o b v io u s  w h e n  i t  i s  r e m e m b e r e d  t h a t  
t h e  m a jo r i t y  o f  t h e  s m a l l e r  p a s t e u r i z e d  m i l k
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■dealers also m an u facture ice cream , co ttag e  
cheese, o r  b utter. T h e  m ost p ractical rem edy  
is close inspection of suspected plants, w ith  
■careful checking of. receipts ag ain st sales. 
A ccord in gly , th e  fo u rth  p arag rap h  of S ec
tio n  10 should be interpreted  as w ritten , and 
n o t as requiring separate equipment, room s, 
o r  buildings fo r different grad es of m ilk and 
m ilk  products.

M is c e l l a n e o u s

“ Super-Grades.”  T h e  addition to  the ord i
n ance when adopted locally  of “su per-grade” 
definitions, such as “grad e A A  pasteurized,” 
“ selected g rad e  A  pasteurized,” “special 
g ra d e  A  pasteurized,” etc., is objectionable, 
and is in opposition to  the basic philosophy 
of the P u b lic H ealth  S erv ice  M ilk O rd i
nance. Such  g rad e  designations give the  
con sum er the im pression th at th a t “grad e” 
is significantly safer than  grad e A  p asteu r
ized. S uch  an  im plication is false, because  
th e  ordinance and code requirem ents for  
g rad e  A  pasteurized m ilk, if properly en
forced , will insure th at this grad e of milk  
w ill be as safe a s  m ilk can  p racticab ly  be 
m ade. Consequently th at is no public-health  
need fo r “ su per-grades.”  W h e re  th ere  is a  
local demand fo r a  m ilk of higher fa t con 
ten t to  be sold a t  a  higher p rice, the P .H .S .  
M ilk O rdinance does not prevent such sale, 
an d  the increased  fa t content m ay be shown

on the label. 'H o w ev er, th e  increased  fa t  
content does n ot ju stify  th e  use of a  “ super
grad e” designation on the label, b ecause m ilk  
g rad es should be based upon relativ e safety, 
and n ot upon f a t  con ten t. I f  m ilk w ith  a  
fa t  con ten t of 5 %  w ere  perm itted  to  be 
labeled “g rad e  A A ,” it  w ould be logical to  
label 1 8%  cream  as “grad e A A A A A ,” w hich  
w ould obviously rem ove all th e  public-health  
significance of the g rad e  A  label.

Repasteurisation.— W h ile  early  editions of 
the P .H .S . M ilk  O rd in ance prohibited r e -  
pasteurization, this prohibition has n ot ap
peared  in recen t editions. Com m unities 
revising th eir ordinances a re  advised to  
delete th e  prohibition. T h e  follow ing 2  cases  
illustrate th e  need fo r p erm itting rep asteuri
za tio n : ( a )  In  som e are a s  sm aller plants
buy pasteurized cream  in bulk from  la rg e r  
plants and, a fte r receipt, standardize it to  
produce cream s of the different fa t  contents  
desired locally. A fte r  such handling, w ith  
th e  consequent h azard s of contam ination, re 
pasteurization  is essential, ( b )  “R etu rn ” 
bottled pasteurized m ilk is often dumped and  
used fo r m aking cultured  butterm ilk  (d u rin g  
“norm al” t im e s ). T h is  m ilk m ust be pas
teurized a t  a  high  tem p erature in o rd er to  
insure proper conditions fo r cu lturing. T h is  
p ractice  is w idely accep ted  by health  au th ori
ties, but could n ot be perm itted  if th e  local 
ordinance prohibited repasteurization .

SHRADER ORGANIZES FOOD PRODUCTION COURSES

T h e  U . S . Office of E d u cation , under 
th e E n gineerin g , Science, an d  M an age
m en t W a r  T rain in g  p rogram , has ap 
p roved  a  series of courses in  ̂“ S an ita
tion  P rob lem s in F o o d  H an d lin g & 
P ro cessin g ” , sponsored by M anhattan  
(E n g in e e rin g ) College and the N ew  

Y o r k  C ity  H ealth  D epartm ent. D r. J .
H . S h rad er has been retained  as E d u 
cational S u p ervisor to  organize these  
cou rses and direct the w ork  of the in
s tru cto rs . T h e  classes are  arran g ed  into  
sections w hich deal w ith subjects of re 
lated  content. E a c h  class enrolls about 
tw enty-five students, and th ere  a re  now

eleven such classes w ith enrollm ent still 
continuing. T h e  em phasis is chiefly on  
the technology of production  on a  back
grou n d  of p rop er san itary  p ractice  and  
understanding of th e health problem s 
involved. T h e  courses a re  open to  high  
school students, w ithout ch arge, and a re  
conducted a t  college level. E a c h  course  
runs for s ix  weeks of tw o w eekly th ree- 
hour sessions, totalling th irty -s ix  
hours. A  certificate is issued by the  
N ew  Y o rk  C ity  H ealth  D ep artm en t fo r  
those who successfully pass the course, 
as determ ined by class w ork and final 
exam ination.
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EMERGENCY MEASURES TO BE USED IN MISSOURI IN THE ENFORCEMENT 
OF THE MILK ORDINANCE IN COMMUNITIES WHERE THERE 

IS A  SHORTAGE OF GRADE A MILK
(S e e  Resolution of A doption o n  P a g e  2 5 3 )

I f  th ere  is an  actual shortage, o r  an  im 
pending sh ortage, of G rade A  milk in your  
m ilk shed, the health  officer is authorized by 
Section  8  and Section  11 of the S tandard  
M ilk O rdinance to  d eclare an  em ergency and  
tak e certain  suitable steps in view  of this 
em ergency. H ow ever, to  declare an  em er
gency w ith  reg ard  to  the m ilk supply is a  
serious step, and fo r m any reasons the health  
officer should be w ell assured  in his own  
mind th at an  em ergency actually  exists . T h e  
follow ing suggestions a re  concerned w ith the  
question of determ ining if an  em ergency  
exists , and if so, the procedures w hich the  
health officer m ight logically take in view  
of this em ergency.

_ Probably the health  officer should con
sider carefu lly  in his ow n mind w hat really  
is an em ergency from  the health standpoint 
relative to  a  milk supply. I t  appears th at  
in general we have become too prone to  “cry  
em ergency” relative to  any m inor shortage  
in the m ilk supply, w hereas it is doubtful 
th a t the effects of such a  m inor shortage  
should be considered as constituting a  health  
em ergency. T h e  health officer will probably  
have to  depend upon his own judgm ent as  

.-to w hat really  does constitute an  em ergency. 
C ertainly the younger children and th e  older 
folks should have an  adequate quantity of  

m ilk . I t  would seem  th a t w ith  the m any  
supplem entary foods available, a s  w ell as  
evaporated and pow dered m ilk, probably the  
fluid m ilk supply fo r a  c ity  could be sub
stantially  reduced w ithout actually  creatin g  
a  health  em ergency. I t  then  resolves itself 
into a  question of the health  officer’s deciding  
w hether o r  n ot from  the standpoint of his 
obligations it would n ot be b etter to  have  
the supply of m ilk reduced to  a  certain  
minim um ra th e r than  low er the san itary  
standards of th e  entire m ilk supply.

1. In  any case, before the sale of a  low er 
grad e of m ilk is allow ed, adequate data and 
figures m ust be presented in w ritin g  by the  
milk distributor to  the health  officer, show 
ing th at an  actual sh ortage of G rade A  m ilk  
and m ilk products exists .

T h e  data and figures presented by the dis
trib u tor m ust be carefu lly  checked by the  

, health  officer. T h is m ay be done b y checking  
the “loading out” of tru ck s a t  the plant, and 
by checking the returns and “hold-over” in 
the plants. P lan ts should be required to  keep

the “retu rn s” to  a  b are minim um b efore being  
allow ed to  p rocess a  low er g ra d e  of m ilk. 
A  check  should be m ade of all plants and  
distributors on th e  m ilk shed to  determ ine  
w hether o r  not the sh ortage applies to  the  
entire m ilk shed. A  sh o rtage  in individual 
plants only should not justify  issuing perm its  
to  th at plant to  handle low er grad es, p ro 
vided th ere  w as an  adequate supply of 
G rade A  milk on th e  shed.

2 . In  the event an  actu al sh ortage of 
G rade A  m ilk is dem onstrated, and the  
sh ortage is applicable to  the en tire m ilk shed, 
the health  officer m ay  issue the plants a  
tem p orary  perm it fo r handling a  low er grad e  
of m ilk and m ilk products. P erm its  issued 
shall be tem p orary  and shall be fo r  a  period  
not to  exceed  30  days. A t  th e  end of the  
30-d ay  period, the health  officer shall d eter
mine if the perm its a re  to  be continued fo r  
an oth er period.

3. T h e  tem p orary  perm its w ill allow  plants 
to  use th e  low er grad es of m ilk fo r m aking  
butterm ilk, cream , ch ocolate m ilk, and oth er 
m ilk products defined in th e  ordinance only, 
and fo r T y p e I I I  m ilk fo r  th e  A rm y , when  
T yp e I I I  m ilk is accepted by the A rm y . 
T h e  follow ing conditions shall apply in  
handling these low er grad es of m ilk.

( a )  A ll m ilk and m ilk products m ust be 
pasteurized in accord an ce w ith the specifica
tions of the S tan dard  M ilk  O rdinance and  
the S tate  B o ard  of H ealth  M ilk  R egulation s.

(b )  T h e  low er g rad es of milk and m ilk  
products m ay be handled in the sam e plant 
and throu gh  the sam e equipment as the  
G rade A  m ilk but m ust be handled a fter  
the G rade A  run is completed.

( c )  A ll  m ilk and m ilk products fo r  civil
ian  use m ust be labeled w ith  the proper 
grad e designation as provided fo r in th e  M ilk  
O rdinance. W h e re  the low er g rad es a re  
used fo r  A rm y  requirem ents they m ay be 
labeled T y p e I I I  m ilk, in accord an ce w ith  
A rm y  specifications. ( N o t e : B u tterm ilk ,
ch ocolate m ilk, cream , and o th er m ilk prod
u cts m u st be properly  labeled in accord an ce  
w ith  the ordinance requirem ents.)

(d )  T h e  low er grad es of m ilk w hen used  
fo r butterm ilk, ch ocolate m ilk, cream , and  
other m ilk products, should be pasteurized  
a t a  tem p erature of not less than  160° F .  fo r  
30  m inutes. (N o te : I t  is a com m on p ractice
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to  pasteurize these m ilk products a t  a  high  
te m p e ra tu re ; the industry should be requested  
to  do th is .)

4 . I f  the use of low er g rad e  m ilk fo r  the  
ab ove m entioned m ilk products is n ot suffi
c ie n t to  relieve th e  sh o rtage  of G rade A  milk, 
it  m ay  be n ecessary  to  allow  the low er 
g ra d e s o f m ilk to  be used fo r  pasteurized  
m ilk, in w hich case  th e  m ilk  m u st be labeled  
in accord an ce w ith  ordinance requirem ents.

T h e  above “E m erg en cy  M easu res” have  
been prepared  fo r  use in en forcin g the milk

ordinance in com m unities w here a  sh ortage  
of G rad e A  m ilk exists , and a s  a  resu lt of 
a  conference of m ilk  co n trol officials held a t  
the S ta te  B o a rd  of H ealth  on  T u esd ay, 
N ovem ber 17, 1942.

I t  w as suggested a t  this conference th at  
local health  departm ents should notify  the  
S ta te  B o a rd  of H e a lth  o f an y  actio n  taken  
concerning th e  sale of low er g rad es of m ilk, 
and th a t the S ta te  B o a rd  of H ealth  w ill in 
tu rn  notify  the U nited  S tates P ub lic H ealth  
S ervice.

NEW METHOD FOR DEHYDRATING CHEESE

A  new  m ethod fo r dehydrating n at
u ra l A m erican  C hed d ar cheeese fo r  
lend-lease o r  o th er uses, w hich is m ore  
d ire ct than  the com m ercial p rocedures  
now  in use, and w hich will also release  
sp ray -d ry in g  equipment· fo r d ryin g  
o th e r foods, has been announced by the  
A g ricu ltu ral R esearch  A dm inistration  
of the U . S . D ep artm en t of A gricu ltu re .
. D r. G eorge P .  S an d ers of the B u reau  
o f D airy  In d u stry , w ho devised the new  
m ethod, found th at if n atu ral full-fat 
cheese is g rated  and then p artly  dried  
a t  room  tem peratu res, the fa t will be 
sealed up in the num erous case-h ard 
ened particles of cu rd . T h e  p articles  
can  then be dehydrated in a  tunnel 
d rier o r by an y oth er h eated -air m ethod  
w ithout loss of fat.

H ereto fo re , com m ercial com panies 
have been unable to use d irect m ethods  
in dehydrating cheese of norm al fat 
content, because the h eat of dehydra-, 
tion caused the fa t to  m elt and ru n  out. 
S om e p rocessors have overcom e this 
difficulty by first processing the full-fat 
cheese w ith heat and w ater, and usually  
w ith a  chem ical em ulsifier, into a  m ilky  
p aste th at can  be sp ray-d ried . In  an 
oth er com m ercial process, the fa t is re 
m oved from  the m ilk used in m aking  
the cheese and then added to  the dried  
cheese. . ,

T h e  B u re a u ’s new  m ethod is m ore  
direct, and the resulting p rod u ct is a  
n atu ral cheese, m inus only the w ater.

N a tu ra l C heddar cheese in its o rig 
inal state  usually contains about 3 6  p er
cen t w ater, but the dehydrated  flakes, as  
p rep ared  in the B u re a u ’s lab oratories  
contain  about 3  p ercen t w ater. T h e  de
h ydrated  flakes thus con tain  all the fat 
an d  o th er solids, but w eigh only tw o - 
th irds as m uch as th e original cheese.

T h e  flakes can  be packaged loose, o r  
they can  be com pressed  to  the sam e  
density as the original cheese, o r  to  
tw o-th ird s its volum e. T h e  com pressed  
cheese can  be easily broken up, an d  it  
can  be consum ed directly , o r  used in a l
m ost an y o th er w ay th a t cheese is o r
dinarily used.

If the flakes are  com pressed  into re c 
tan gu lar o r  block form  instead of the  
round shapes typical of n atu ral C heddar  
cheese, considerable additional storage  
o r shipping space can  be saved. C om 
p ared  to  the original cheese packed in  
round b oxes, the dehydrated com 
pressed blocks w ould occupy betw een  
53  and 5 8  p ercen t as m uch sto rag e o r  
shipping space.

Ju d g e d  on the basis of all essential 
factors, including dryness, physical 
properties, flavor, an d  keeping quality, 
the B u re a u ’s p rod u ct apparently  m eets  
all requirem ents. S tudies a re  now  un 
der w ay to  develop th e m ost efficient 
drying, com pressing, and packaging  
procedures, and inform ation  fo r quan
tity  production  is being assem bled. T h e  
B u reau  has applied fo r a  public service  
patent.
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L e g a l  A s p e c t s

L o c a l  R e g u la tio n s  M a y  N o t M ak e S ta te  
O n e s M o re  S tr in g e n t

A n  opinion recently rendered the N ew  
Y o r k  S tate  D epartm ent of H ealth  by the  
S ta te  A tto rn ey  G eneral, confirm ing one p re
viously w ritten  by his im m ediate predecessor, 
establishes w h at appears to  be a  new p rece
dent, so fa r  as N ew  Y o r k  S ta te  is concerned, 
in th e  m atter of relative pow ers o f th e  S tate  
and local authorities in th e  enactm ent of 
health  regulations.

U n d er its Public H ealth  law , the S tate  has 
a  P ub lic H ealth  Council em powered to  en
a c t  a  san itary  code, effective throughout the  
S ta te  excep ting in th e  c ity  of N ew  Y o rk , 
and dealing w ith “an y  m atters affecting the  
secu rity  of life o r  health  o r  the preservation  
and im provem ent of public health.” T h e  law  
also authorizes every  local board  of health  
to  “m ake and publish . . . such . . . regu la
tions, not inconsistent with the provisions of 
the sanitary code, as it m ay  deem n ecessary  
and proper fo r the preservation  of life and  
health  . . .  in the m unicipality.” C h apter I I I  
of the S ta te  S an itary  Code relates to  milk, 
and its R egulation  31 has fo r  som e tim e  
re a d :

“L o cal authorities m ay enact supple
m en tary  regulations. T h e  health  au
thorities of any m unicipality m ay in their 
discretion en act supplem entary regu la
tions not inconsistent w ith the provisions 
of this code. Such authorities m ay re 
quire the pasteurization of any milk or 
cream  not required to  be pasteurized by 
this code.”

W h ile  this regulation, in its phraseology, 
implies a lim itation upon au th ority  of local 
boards of health, the view  com m only held 
fo r  m any years has been th at a  local regu la
tion  w as “inconsistent” only if it attem pted  
to  set aside, void, o r reduce the stringency  
of provisions of S tate  regulations, and th at  
local boards> probably had au th ority  to  p re
scrib e additional o r  m ore stringen t require
m ents. H ow ever, it  has been thus assumed  
local au th ority  w hich has been larg ely  re 
sponsible fo r such lack  of u niform ity  as has 
existed  betw een S ta te  and local requirem ents. 
F in ally  th e  D epartm ent of H ealth  decided to  
ask  the A tto rn ey  G eneral fo r an  interp reta
tion. A n  opinion w as rendered by the form er 
A tto rn ey  G eneral sh ortly  before relinquishing  
the office. B ecau se of th e  im portance of the  
m atter, th e  present incum bent w as asked to  
review  the opinion of his predecessor 
and, a fter v ery  carefu l consideration, has 
confirm ed it.

T h e  A tto rn ey  G eneral holds, in effect, th a t  
a provision of a  local health regulation  or  
ordinance relating to a subject covered in the  
S tate  S an itary  Code w hich, w ithout au th ori
zation in the Code, goes beyond o r  is m o re  
stringent than  the S ta te  regulations is “in
consistent w ith the provisions of the san itary  
code” within the m eaning of Section  21 o f  
the Public H ealth  law .

“. . . it seems to  m e,” he says, “th at th e  
pow ers of the P ub lic H ealth  Council . . . 
a re  broad enough so th at it need n ot p erm it 
local health boards to  increase the stringen cy  
of its requirem ents, if it considers th a t the  
effectiveness of the S an itary  Code m ay  be  
im paired thereby.”  T h e  P ub lic H ealth  
Council, he holds, “m ay properly define w h at  
m ay be considered inconsistent.”  I t  m ay  
authorize additional requirem ents covering  
certain  m atters o r  if it  “believes th at C hapter 
I I I  . . . has com pletely covered  all th a t is  
n ecessary  to  providing secu rity  of life o r  
health o r  the preservation  and im provem ent 
of public health in the state  . . .  it  m ay  
say . . . th a t any oth er requirem ents a re  
inconsistent w ith  the Code.”

W h ile  the question addressed to  the A t- ,  
torn ey  G eneral referred  specifically to  th e  
ch apter on m ilk, the opinion appears equally  
applicable to  o th er ch apters.

P a u l  B .  B kooks

S h ellfish  *

Possession of shellfish received from un
registered shipper.— (N e w  Y o r k  C o u rt of  
A p p eals ; People v , Thompson &  Potter, Inc., 
45 N . E .  (2 d )  4 3 2 ;  decided D ecem ber 3, 
1942 .) T h e  N ew  Y o r k  C ity  S an itary  Code 
provided that no dealer in shellfish o r  other 
foods should “purchase o r  h ave in his pos
session” shellfish received fro m  a  shipper o f  
shellfish not registered  fo r shipping shellfish 
into the city . T h e  defendant, a  w holesale  
com m ission house dealing as a  b rok er in 
shellfish, w as convicted by the tria l co u rt of 
having in its possession th ree bags of oysters  
received from  a  shipper w ho w as not reg 
istered w ith  th e  health  departm ent as an  
approved shipper of shellfish into the city . 
I t  appeared th a t on a  p articu lar day 40  ship
m ents of shellfish w ere delivered before  
6  a .m . w hen the defendant opened its place  
of business and th at the m ark et w atchm an  
adm itted the shipments into the prem ises. 
A n  officer and an  employee of th e  defendant 
arrived  about 6  a .m ., but claim ed th at they  
had not com pleted their checking of these

* Pub. H ealth Repts., May 14, 1943.
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shipments by 11 o ’clock  because of th e  rush  
of business. A  health departm ent inspector 
found tw o  of the bags of oysters involved  
a t 9 :4 5  a .m . and the third  a t  11 a . m . P r e 
ceding each  inspection the inspector inquired  
in effect w hether the defendant had any ship
m ents from  u nregistered  sources, and w as 
told “N o .” T h e  defendant had a  list of 
approved shippers in its  office w ith which  
it w as its duty to  com p are the ta g s  on the  
bags and retu rn  goods n ot on the approved  
list.

T h e  C o u rt of A ppeals of N ew  Y o r k  said 
th a t the purpose of tire N ew  Y o r k  C ity  ordi
n ance w as to  p ro te c t th e  consum er against 
th e  d anger o f disease involved in eatin g shell
fish taken  fro m  sou rces w hich w ere  not 
approved by th e  h ealth  authorities'. A cco rd 
ing to  the co u rt a  decisive point in the case  
w as the p rop er con struction  o f the te rm  “pos
session” a s  used in the ordinance, and 
respecting this th e  co u rt found nothing un
reasonable in con struing  the provision as_ it 
w as w ritten , nam ely, th a t th e  m ere receipt 
of shellfish into a  d ealer’s prem ises consti
tuted  “possession” w ithin th e  m eaning of the  
san itary  code. A  co n tra ry  holding, said the  
co u rt, w ould render the enforcem ent of the  
code alm ost impossible and exp ose th e  con
sum ing public to  the v e ry  d anger again st  
w hich  p rotection  w as sought. “ T o  allow  
contam inated shellfish to  be m ingled w ith  a  
.dealer’s good® fo r an y  period of tim e involves 
the peril th a t the shellfish m ay  be resold  
to  th e  consum ing public w ithout detection  by  
the health  authorities, since it is shown th at  
the tu rn over in this business is both larg e  
and im m ediate.” T h e  ordinance w as said to  
be a  fa ir and appropriate exercise  of the 
police pow er as applied to  the subject m atter  
and designed to  p ro tect the public health. A s  
applying w ith  force  in the instant case, the  
follow ing w as quoted from  the opinion in a  
p rior c a s e : “F o o d  law s a re  designed p ri
m arily, not fo r the punishment of the dealer, 
but fo r the p rotection  of the consum er. In  
this field of law , the obligation to  beware- 
is on th e  seller ra th e r th an  the- b uyer. L a ck  
of proof of guilty  intent does n ot satisfy  
th a t obligation.”

T h e  judgm ent o f the tria l co u rt wTas  
affirmed.

F ille d  M ilk  P ro h ib ite d  A g a in *
Filled milk law upheld.— (K en tu ck y  C ou rt 

o f  A p p e a ls ; Carotene Products Co. v. Han- 
rahan, Commonwealth’s A  tty., et al., 164
S .W .(2 d )  5 9 7 ;  decided N ovem ber 28 , 1941, 
reh earin g  denied O cto b er 23 , 1942 .) A  K en 
tu ck y  statu te  m ad e it  u nlaw ful to  m an u fac
tu re  f o r  sale o r  sell o r  exch an g e an y  filled 
m ilk. F illed  m ilk w as defined as “an y  m ilk, 
cream , o r  skim m ed m ik, w h eth er o r  n ot con

* Public Health Repts., March 19, 3943.

densed, evap orated , con cen trated , p ow d ered , 
d ried , o r desiccated, to w hich h as been  
added, o r  w hich has been blended o r  co m 
pounded w ith, any fa t  o r oil o th er th an  m ilk  
fat, so th at the resulting p rodu ct is  an  im i
tation  o r  sem blance o f  m ilk, cream , o r  
skim m ed m ilk, w h eth er o r  not condensed, 
evaporated,” e tc . T h e  plaintiff com pany  
brough t an  action  seeking a  d eclaration  o f  
rights an d  injunctive re lie f again st th re a t
ened m ultiplicity o f  prosecutions u nd er th e  
a c t . I t  w as alleged  by th e  plaintiff th a t  its  
products w ere m an u factu red  by adding r e 
fined bland coconut oil an d  vitam in  A  an d  
vitam in B  co n cen trates to  p ure _ sw eet 
skim m ed m ilk and th a t th e re a fte r  th is  m ix 
tu re  w as evap orated  in th e  sam e m an n er a s  
sw eet w hole o r  skim m ed m ilk  is  evaporated  
in the m an u factu re  o f  evaporated  m ilks and  
the p r o d u c t . canned by m od ern  and ap
proved p rocesses. T h e  defendants dem urred  
to  the petition, thu s ad m ittin g  as  tru e  all  
fa c ts  w ell pleaded -but denying th a t  such  
fa c ts  constituted  a  cau se  o f  action . T h e  
d em u rrer w as sustained by the tria l  co u rt  
and the plaintiff appealed. T h e  contentions  
m ade by the plaintiff b efo re  th e  K en tu ck y  
C o u rt o f A ppeals w ere ( 1 )  th a t th e  filled 
m ilk  a c t  did n ot apply to  the plaintiff’s  
produ cts, and ( 2 )  th a t the a c t , i f  construed  
to  so apply, w as unconstitutional because  
violative o f  the fou rteenth  am endm ent to  th e  
F ed era l C onstitution and o f  certa in  specified  
sections o f  the S ta te  constitution.

T h e  appellate co u rt considered  first th e  
m atter- o f  constitutionality  and, w ith r e f e r 
ence to  the a c t  offending the F e d e ra l Con
stitution, sa id  th a t it th ou gh t th a t this ques
tion  had been definitely se t a t  re s t  by th e  
case o f  United States v. Carolene Products 
Co., 3 0 4  U . S . 144 (1 9 3 8 ) ,  in w hich  the S u 
p rem e C o u rt o f  the U n ited  S tates held con 
stitutional a  F ed era l a c t  w hich w as a lm o st  
identical w ith the K en tu ck y  a c t . U n d er th a t  
decision, the. fact th a t articles w ithin the  
prohibited class  w ere  w holesom e and n u tri
tiv e  did n ot ren d er the F ed era l a c t  uncon 
stitutional f o r  the reason  th a t Congress w a s  
justified in  determ ining th at prohibition o f  
the entire class w as n ecessary . B y  tak in g  
judicial notice o f  the rep o rt o f  the C on
gression al com m ittee t o  th e  effect th a t  p ro 
hibition o f  all th e  products involved w a s  
n ecessary  because o f  th e  im practicability  o f  
sep aratin g the good fro m  the bad, the su
p rem e co u rt satisfied itself o f  th e  existen ce  
o f  a  ration al basis fo r  the legislation. A c 
co rd in g  to  th e  co u rt  o f  a p p e a ls ,, th e  fa c t  
th at, since the suprem e co u rt decision, th e  
plaintiff had added vitam in s to  its p ro d u ct  
and th a t th ere  had been no C ongressional o r  
legislative investigation  o r  rep o rt o n  th e  
subject in no w ay  d etracted  fro m  th e  de
cision’s binding effect. T h e  addition o f  th e  
vitam ins only had th e  effect o f  m ak in g  th e  
plaintiff’s p rodu ct m o re  w holesom e an d  nu



248 L e g a l  A spe c ts

tritive, and the w holesom e and n utritive  
ch a ra cte r  o f  the product w as assum ed by 
the suprem e co u rt when the decision w as  
reached.

W ith  respect to  w hether th e  K entucky a c t  
violated the S ta te  constitution, the cou rt of 
appeals said th at it w as in thorough accord  
w ith the reasoning o f the suprem e cou rt 
decision, even though such decision w as not 
binding as concerned this, question, and w as  
o f the opinion th at the a c t  w as n ot viola
tive o f the S ta te  constitution, since the  
ag g reg ate  effect of the restrain ts imposed on  
S tate  legislative action  by the S ta te  con 
stitutional provisions relied on w as in sub
stance the equivalent o f the 14th am endm ent 
in so fa r  as the instant co n troversy  was 
concerned.

N o r  w as the a c t’s constitutionality  ren 
dered any less certain  by the plaintiff’s a lle
gations ( 1 )  th at the legislation 'w as unneces
sary  because the plaintiff alone w as engaged  
in m ark etin g  the products involved, and ( 2 )  
th at the statu te  w as passed in d isregard  o f  
the findings o f the S ta te  board  o f  health. 
“T h ere  was a  rational basis supporting the  
legislative action, as h ere to fo re  indicated  
*  *  I t  w as the co u rt’s conclusion th at 
the a c t  w as a  reasonable exercise  o f  the  
police pow er.

C om ing to a consideration o f  the plaintiff’s 
oth er contention th at the a c t  did n ot apply to  
plaintiff’s products, the appellate co u rt took  
the view  th a t such products w ere filled m ilk  
w ithin th e  m eaning o f  th e  a ct. “W h e n  con 
sidered in their entirety, appellant’s a llega
tions are  insufficient to  show  th a t its p roduct 
is not in sem blance o f m ilk but, on the  
co n trary , establish this to  be a  fa c t.” A lso  
decided ad versely  to the plaintiff w ere its  
argu m en ts ( 1 )  th a t its  products w ere  so  
different fro m  others o f  th e  prohibited class  
as to be w ithout the reason  fo r  the prohibi
tion, and ( 2 )  th a t the public had been fully  
in form ed , as to  the products and th a t th ere  
w as no possibility o f  frau d  in connection  
w ith their sale. T h e  .court stated  th at, as  
alread y  indicated, the w holesom e and n u tri
tive qualities o f  the products did n ot rem ove  
them  fro m  the prohibited class and th at, as 
fa r  as fa ir  labelling w as concerned, it  had to  
be assum ed th a t the legislatu re had  d eter
mined that prohibition o f false  labelling  
would fail to  fu rn ish  adequate p rotection  
and th at, th erefo re , com plete prohibition, n ot 
regulation, w as required  to  accom plish  the 
legislative purpose.

T h e  jud gm en t o f the tria l c o u rf  dism issing  
the petition w as affirmed.

y  " -  ;

, . I '
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N e w  B o o k s  a n d  O t h e r  P u b l i c a t i o n s

B ru c e llo s is  in  M a n  a n d  A n im a ls , b y
I . F .  H u d d le so n  a n d  C o n trib u tin g  
A u th o rs  A . V . H a r d y , J .  E .  D e -  
b o n o , a n d  W a r d  G iltn e r . R e v ise d  
E d itio n . P u b lish e d  b y  th e  C o m 
m o n w e a lth  F u n d , N e w  Y o r k .
1 9 4 3 . 3 7 9  p a g e s .

T h is second edition of Brucellosis in 
Man and Animals, published in  19 3 9 , 
presents im portan t changes th at have  
been m ade in  the lab oratory  diagnosis  
of th e disease, new  facts  p ertaining to  
the n atu re  of this ailm ent, and a  
detailed discussion of its clinical 
m anifestations and epidem iology. D r. 
H a rd y  w rites p articu larly  on  B ru ce l-  

'losis in  th e U n ited  S ta tes , D r. Debono  
on B ru cellosis in M alta , and D r. G ilt
n er on erad ication  o r con trol of sources  
of brucellosis infection. T h e  appendix  
carries 2 6  case rep orts, and th e  bibli
ograp h y, 4 8 5  references.

D r. G iltn e r : “ B rucellosis is perhaps  
th ree  tim es as p revalen t as w as tu b ercu 
losis a t th e tim e its eradication  w as  
begun.” B rucellosis con trol is feasible.

A lth ough  authoritatively  technical, 
the book m akes in terestin g  and facile  
reading. M ilk con trol officials would  
do well to  read  it from  co v er to  co v er.

E s s e n tia ls  o f N u tr itio n , b y  H e n r y
C . S h e rm a n  a n d  C a ro lin e  S h e r
m a n  L a n f o rd . S e c o n d  E d itio n .  
P u b lish e d  b y  th e  M a cm illa n  C o m 
p a n y , N e w  .Y o r k . 1 9 4 3 . 4 4 2
p a g e s . $ 3 .5 0 .

T h is  second edition, appearing only  
th ree  y e a rs  a fter th e  first edition, attests  
th e w ide and m erited  accep tan ce of the  
au th or’s efforts. N ew  advances in the  
rapidly grow in g  field of hum an n u tri
tion necessitated  som e rew ritin g  and  
additions, p articu larly  in  A p p en dix F  
on “ T h e  P lan nin g of D iets in  T e rm s  of

T w elve F o o d  G roup s,”  expanded from  
four to  th irteen  p a g e s ; “ Y a rd stick s”  
of recom m endations an d  in terp retation s  
for calcium  and p h osp h oru s) ; addi
tions to  th e ascorb ic acid  c h a p te r ; re 
w riting of the riboflavin ch ap ter to  
include “related  ills”  w ith  p e lla g ra ; 
m uch new  m aterial in  “ O th e r W a te r -  
Soluble V itam in s” ; D eletion of v ita 
m ins F  and H ; and additions of recen t 
articles in  “ Suggested  R ead in gs.”

T h is  book retain s its sam e fo rm at, 
and m akes easy read in g fo r th e  busy  
food official w ho w an ts a  non-technical 
review  of the cu rre n t know ledge of  
n utrition .

T h e  P r ic e  of M ilk , b y  R . W .
B a r t l e t t .  P u b lish e d  b y  I n te r s t a t e  
P r in te r s  a n d  P u b lis h e rs , D a n v ille , 
Illin o is . 1 9 4 1 . 171 pages^

T h e au th or discusses th e  p rice  o f  
milk under the follow ing ch ap ter head
in g s : T h e  M ilk  P ro b le m ; M onopoly, 
C oercion , an d  U n fa ir  P r a c tic e s ; P r ic e  
S ystem s T h a t H a v e  F a ile d ; P ro p o sed  
G overnm ent R e m e d ie s ; A  P r ic e  S y s
tem  T h a t W o r k s ; In creasin g  M ilk  
Consum ption by L o w e rin g  C o s ts ;  
Q u ality  C ontrol an d  th e  P r ic e  of M ilk ;  
and A n titru st E n fo rcem en t.

H e  states th a t in  9 0  p ercen t of th e  
la rg e r m ark ets , th e p rice  of m ilk is  
higher than  it w ould be if free  com peti
tion  prevailed. P e rtin e n t , tQ p resen t 
general in terest in  th e con stru ction  of a  
stream lined  but effective m ilk con tro l  
ordinance is his statem en t th a t quality  
con trol is often needlessly co n trib u to ry  
to  high m ilk p rices. H e  m aintains th a t  
consum ption is related  to  p rice .

T h e  book is quite readable, and  
should be in terestin g  to  m ilk con tro l 
officials in  th ese days of risin g  p rice s , 
curtailed  consum ption, an d  n utrition al 
needs.
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Associated Illinois Milk Sanitarians
T h e  Second Conference of the A sso 

ciated  Illinois M ilk S anitarians w as 
held in conjunction  w ith the Illinois 
Public H ealth  A ssociation a t the H otel 
L a  Salle, C hicago, Illinois, on M ay 13,
1943 . A p p roxim ately  150  m em bers 
and guests attended the Conference.

C hairm an M ayn ard  and his com m it
tee arranged  a  v ery  interesting and edu
cational program .

A t the conclusion of the p rogram  a  
business m eeting of the A ssociation  w as 
called to ord er by P resid en t W eek s. 
A ctin g  S e cre ta ry -T re a su re r R iley w as 
elected perm anent S ecre ta ry -T re a su ry . 
A n  additional article  to the B y-law s  
w as unanim ously adopted by the m em 
bership to - provide for any future  
vacan cy  in the offices of president, vice- 
president, and secretary -treasu rer.

T h e  A ssociation  now  boasts one 
hundred ten  paid m em bers, and ten ta
tive plans w ere m ade for the annual 
conference of the A ssociation , to  be 
held in D ecem ber or Jan u ary .

P . E dward R il e y ,
Secretary-Treasurer.

Chicago Dairy Technology Society
T h e C hicago D airy  T echnology S o 

ciety  held its last m eeting before the  
sum m er vacation  period on M ay  11 in 
the H otel Sherm an. D r. W . E .  P e te r 
sen of the D ivision of D airy  H usbandry  
of the U n iv ersity  of M innesota, spoke 
on “ Som e Studies in the Physiology  
an d  B ioch em istry  of L a cta tio n .”  H is  
topic w as exceedingly interesting and  
enthusiastically received by the large  
num ber of m em bers and guests present. 
I t  w as gratifying to  the Society  to  close  
the first half of the year w ith such a 
fine meeting1.

T h e  n e x t m eeting will be held in 
Septem ber, the date of w hich will be 
announced later.

B ert A ldrich

Connecticut Association of Dairy and 
Milk Inspectors

P ro fesso r I r a  V . H iscock , a  ch a rte r  
m em ber of our A ssociation  and a  p a st  
president of the I nternational A sso
ciation of M il k  S a n ita ria n s, now  
carry in g  on special w ork  for the F e d 
eral G overnm ent, w as m ade an  h onor
a ry  m em ber. L ik e  recognition, w as  
given to D ean E . G. W o o d w ard  of the  
College of A gricu ltu re , U n iv ersity  of 
C onnecticut.

T h e  W a y s  and M eans C om m ittee  
presented tentative plans for a  tw o day  
school for D airy  and F o o d  In sp ectors  
to  be held in Ja n u a ry , 1 9 4 4 , in w hich  
the D ep artm en t of H ealth , Y a le  U n i
versity , the College of A g ricu ltu re  of 
the U n iv ersity  of C onnecticut, and the  
S ta te  D epartm ents of H ealth , A g ricu l
tu re, D om estic A nim als, and D airy  and. 
F o o d  will coop erate . T h is  C om m ittee  
rep o rt received favorable com m ent, and  
in view  of this p ro ject the usual O cto 
ber m eeting will be om itted.

A  recen t d airy  farm  su rvey by the  
D airy  and F o o d  C om m ission show ed  
the. follow ing results (co v e rin g  M ay, 
1 9 4 2  to M ay, 1 9 4 3 )  :

N um ber of d airy  fa rm s ____1 .7  percen t loss
N um ber of d airy  a n im a ls ..2 .5  percent gain  
N um ber of quarts of m ilk produced

3 . 7  percen t gain  
N um ber of em ployees............... 7 .3  percen t loss

T h ere  w as an  acu te  labor shortage  
on farm s previous to  M ay , 1 9 4 2 . W h ile  
the results show  th at the m ilk p ro 
ducers have done th eir u tm ost to  in
crease  the volum e of milk as a  p a tri
otic m easu re, it cannot be hoped th at 
the dairym en can continue to c a rry  on 
in th e face of such obstacles as shortage  
of labor and inequality of prices.

H . Clifford  Goslee,
Secretary-Treasurer.
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M ich ig a n  A ss o c ia tio n  o f D a ir y  an d  M ilk  
In s p e c to r s

T h e  annual S u m m er M eeting of the 
M ichigan A ssociation  of D airy  and  
M ilk In sp ectors will be held a t the  
H u rley  H osp ital in F lin t on F rid a y , 
Ju ly  16, 19 4 3 .

P resid en t A1 M iller entered the  
arm ed  forces late in Ju n e. D o cto r C.
S . B ry a n  will assum e the duties of 
P resid en t upon the d epartu re of P re s i
d en t M iller.

C harles R uegn itz , a  m em ber of the 
B o a rd  of D irecto rs, is now  P o s t  S an i
ta ria n  w ith  the A rm y  in S an  F ra n cisco .

H arold J .  B a rn um ,
S' ecretary-Treasurer.

M isso u ri A ss o c ia tio n  of M ilk  S a n ita ria n s
T h e  E leven th  A nnual M eeting of 

th e M issouri A ssociation  of M ilk S an 
itarian s and M ilk C ontrol S h o rt C ourse  
w as held a t the D airy  D epartm ent, 
U n iv e rsity  of M issouri, Colum bia, M is
souri on M ay  6  and 7 , 19 4 3 . T h e  D e 
p artm en t of D airy  H u sb an dry, U n i
v ersity  of M issouri, the M issouri S tate  
B o ard  of H ealth , and the M issouri 
A ssociation  of M ilk S anitarians coop
era ted  in conducting this m eeting.

T h e  m eeting this y e a r w as devoted  
m ainly to  w artim e m ilk sanitation and  
m ilk con trol problem s. T h is  subject 
w as discussed by persons representing  
th e  p roducer, the distributor, the con
sum er, and the m ilk con trol official. 
T h e  su bject m aterial used by each of 
th e speakers elicited m uch lively dis
cu ssion  by those present, w hich in  
itself is evidence of the fine m aterial 
p resented  by the speakers.

O ne of the resolutions adopted is 
herew ith  given in fu ll :

W h erea s, the existin g  “ E m erg en cy  
M easu res” p rep ared  fo r use in the en
forcem en t of the m ilk  ordinances in 
com m unities w here th ere  is a  shortage  
of G rade A  milk a re  adequate for any  
probable em ergency concerning the  
m ilk supply w ithout changing tlie p u r
pose an d  intent of the milk o rd in a n ce s ; 
therefore,

B e  it  resolved, T h a t the M issouri 
A ssociation  of M ilk S an itarian s unan
im ously approved th e “ E m erg en cy  
M easu res to B e  U se d  in th e E n fo rce 
m ent of the M ilk O rdinance in C om 
m unities W h e re  T h ere  Is  a  S h ortage  
of G rade A  M ilk ,” w hich w ere  p re
pared  a t  a  conference of state  and city  
milk con trol officials held a t the S tate  
B o ard  of H ealth  in Jefferson  C ity , M is
souri on N ovem ber 17, 19 4 2 .

( A  copy of the “ E m erg en cy  M eas
u res” is printed on page 2 4 4  of this  
issue.— E d ito r .)

T h e  attend an ce this y e a r of well 
above 8 0  com p ares favorably w ith re 
cen t years, and rep resen ts a  con sid era
ble in crease from  the 1 6  persons w ho  
w ere p resen t a t the first m eeting eleven  
years ago.

T h e  M issou ri A ssociation  is affiliated  
w ith the I N T E R N A T I O N A L  A sso ci
ation and has designated the J ournal 
of M il k  T echnology as its official 
organ . Glen n  M . Y oung,

Secretary-Treasurer.
N e w  Y o r k  S ta te  A ss o c ia tio n  o f  M ilk  

S a n ita ria n s

Since th e announcem ent of th e tw o  
day A n n u al C onference to  be held in  
S yracu se , N ew  Y o rk , on Septem ber 2 3  
and 2 4 , 1 9 4 3 , the H o tel S y racu se  has  
been selected as h eadq u arters fo r such  
conference.

T h e  E x e cu tiv e  C om m ittee has in 
p rep aration  a n  in terestin g  p ro g ram  of 
subjects having d irect bearing on w ar  
problem s in m aintaining the p rod uc
tion p rocessin g, an d  m arketin g  of m ilk  
and m ilk p rod ucts in w a r tim e.

T h e  N ew  Y o rk  S ta te  D ep artm en t 
of H ealth  recen tly  has discontinued the  
use of tw o s treetcar type m o to r buses 
as m ilk laboratories, and has tran sferred  
these laboratories to p erm an en t q uar
ters, one to R oom  5 2 2 , M a y ro  B uilding  
in U tica , N ew  Y o rk , in ch arge of M r.
S . E m erso n  Sm ith , and the oth er to  
room s a t  291  D elaw are A venue, B u f
falo, N ew  Y o rk , in ch arg e  of M r. A . 
M illenky. W . D . T ied em a n ,

Secretary-Treasurer.



A s so c ia t io n  N e w s

T h e  Philadelphia D airy  T echnology  
S ociety  held its last m eeting of the 
season a t the W h ittie r H otel on T h u rs 
day, M ay 13, 1943 . T h is w as a  joint 
m eeting w ith  the Pennsylvania A sso ci
ation  of A pproved D airy  L ab o rato ry  
D irecto rs of the Southeastern  R egion.

A n  afternoon forum  attended by 75  
m em bers w as under the direction of 
M r. F ra n k  M artin , acting  president of 
the Pennsylvania A ssociation  of A p 
proved D airy  L a b o ra to ry  D irecto rs of 
the Southeastern  R egion . D r. F .  
B ru ce  Baldw in served as discussion  
leader.

D r. R alph E .  Irw in , D irecto r of 
the B u reau  of M ilk Sanitation, P en n 
sylvania D ep artm en t of H ealth , gave  
us F iv e  R ules to B e O bserved fo r P r o 
ducing Safely P asteu rized  M ilk. O ther 
subjects outlined for discussion w e r e :
V arious M ethods of L ab o ra to ry  P asteu riza

tion of Individual F a rm  S am p les....................
, M . C . M att

T h e  Phosphatase T e s t . . . . .  .Jo h n  C . B eatty  
S cale  R em over from  B o ttle  W ash in g  M a 

ch in es.................................................J a y  D . G irard
T estin g  H om ogenized M ilk .....................................

D r. B ern h ard  Spur

T h ese outlines brought forth  some
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Philadelphia Dairy Technology Society in teresting discussions th at could have  
gone on “ into the night.”

T h e  forum  ad jou rn ed  a t  5 :3 0  P .M .  
D inner, attended by 85  m em bers, w as  
served  a t 6 :3 0  P .M .

T h e  evening p rogram  w as u nd er th e  
chairm anship of M r. J .  J .  S am p ey, 
president of the Philadelphia D airy  
T echn ology Society.

A  silver cake dish w as p resented  to  
ou r form er assistan t-secre tary , M iss  
M arie  C. W h alen , w hose m arria g e  will 
take place before o u r m eetings resu m e  
in the fall.

D r. R alph  E .  Irw in  gave a  v e ry  
in teresting historical resum e on m ilk  
im provem ent w ork  in P enn sylvan ia, 
as well as the background of th e L a b o r
a to ry  D irectors A ssociation .

D r. A . C. F a y , D ire cto r of L a b o ra 
tories, Η . P . H o o d  an d  S on , B o sto n , 
gave us a  m ost w orthw hile an d  in ter
esting talk  on “ P sychroph ilic O rg a n 
ism s as a  F a c to r  in H ig h  C ounts on  
C ream .”

T h e  Philadelphia D airy  T echn ology  
S ociety  elected officers fo r  th e ensuing  
year.

W . S . H olm es,
Secretary-Treasurer.

Heinzman Assists War Effort in Mexico
M r. M a x  A . H einzm an  has resigned  

as P resid en t of the C alifornia A ssocia
tion of D airy  an d  M ilk In sp ectors on  
accou n t of his absence from  the coun
try . F o r  the p ast several m onths he  
has been aw ay from  his hom e a t V e n 
tu ra , w orking for the F a rm  S ecurity  
A dm inistration , U . S . D ep artm en t of

A gricu ltu re , in the M exican  L a b o r  R e 
cru itm en t and T ran sp o rta tio n  P ro g ra m . 
Inasm uch as he has had m any y ears ’ 
exp erien ce in th a t cou n try , he felt it  
his duty to  coop erate in the w a r effort 
by engaging in w ork  fo r the above  
B u reau . H is  address is G om ez P e -  
d raza 62-b is, T acu b aya, D . F . ,  M exico .
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N e w  M e m b e r s

INTERNATIO NAL A SSO C IA T IO N  O F  MILK SANITARIANS

A C T IV E

B ro w n , W . H ow ard , A ssistan t D irecto r, 
F o o d  & D ru g  L a b o ra to ry  D ivision, C ity  
B o a rd  o f H ealth , E n g in eer B ld g., Ja c k 
sonville, F la .

F itzg erald , D onald  V ., C h icago  M ilk  D iv i
sion, B o rd en  D a iry  C o ., B o x  2 6 3 , C row n  
P oin t, Ind.

H ayes, Η . M ., M ilk  S an itarian , K n o xv ille  
B u reau  of H ealth , 6 3 4  O rlando Avenue,. 
K n o xv ille , T en n .

H opson, R o b e rt S ., S anitarian , V illag e  of 
W in n etk a, V illag e  H a ll, W in n etk a, 111.

L eon ard , J .  R o y , Chief M ilk  S an itarian , 
K n o xv ille  B u reau  of H ealth , 22 0  Lenland  
A v e., K n oxville , T en n.

P ru ch a , A rn o ld  A ., S enior S an itarian , 
H ealth  D epartm ent, V illag e  H all, W in 
netka, III.

R o ss, C h arles E ld en , H ealth  O fficer, C ity  
H ealth  D epartm ent, B erlin , N . H .

Thom asson, H . L ., D a iry  S an itarian , Indiana- 
S ta te  B o a rd  o f H ealth , R . F .  D . 6 , 
Shelbyville, Ind.

A S S O C IA T E

A shbaugh, V . J . ,  S e cre ta ry -T re a su re r , D u r
h am  D a iry  P ro d u cts, D urham , N . C.

B a rtle tt, C a rl, M ilk  S anitarian , C ity  W a te r  
W o rk s , O ttum w a, Iow a.

B attle , G ordon, M ilk  S anitarian , C ity  H ealth  
D epartm ent, G reensboro, N . C .

Bezdenejnykh, V . A ., E n g in eer, G overnm ent 
P u rch asin g  Com m ission, U . S . S . R ., 1610  
P a r k  R oad , N . W ., W ash in gton , D . C .

D am m an, G eorge H ., P rod u ction  Superin
tendent, J .  D . R oszell Co., 736 South  
W ash in g to n  S t ,  P eo ria , 111.

D uck, E d g a r  L .,  S anitarian , H ard in  County  
H ealth  D epartm ent, Savannah, Tenn.

G raf, R o b ert, D istrict Sales M an ager, 
Calgon, In c., 2512  B o o k  B ld g., D etroit, 
M ich.

H an aw alt, E u g en e  M ., 2355 L om b ard  S t., 
San  F ra n cisco , Cal.

H ansen, E .  L .,  A g ricu ltu ra l E n gin eer, P o r t 
land Cem ent A sso c., 33 W . G rand A ve., 
C hicago, 111.

Lefton , 1st L ieu t. I . M ., Sn.C ., A ssist. S ani

tation  B ra n ch , H osp ital 31, F o r t  B ra g g , 
N . C.

L uscom b, A . I ., M an ager, B reak ston e  
B ro th ers , In c., W a lto n , N . Y .

M adison, R u ssell M ., M a jo r , S tatio n  V e t
erin arian , Chanute F ield , R an tou l, 111.

R o ach , G avin, D epu ty D a iry  Com m issioner, 
K an sas S ta te  B o a rd  of A g ricu ltu re , 1512  
L eaven w orth  S t., M an h attan , K an .

S cicchilan o, Sam uel J .  P .,  D a iry  Chem ist, 
Sheffield F a rm s  C o., C anton, N . Y .

Stine, Ja m e s  B ry an , K r a f t  Cheese Co,, 
C hicago, 111.

S tru if, Gus, S an itary  In sp ector, A lto n  
H ealth  D epartm ent, C ity  H all, A lton , 111.

W eisg erb er, A . F .,  F ly  C ontrol Consultant, 
D etjen  C orp., 340  N . 7th  S t., N ew ark, 
N . J .

W h itefo rd , M alcolm , D a iry  Chem ist, Shef
field F a rm s  Co., Canton, N . Y .

W o o d , L ois Bluhm , B acterio lo gist, O sw ego- 
F a lls -S e a lrig h t Co:, Fulton , N . _Y.

W oodm an, L . S ., S ch leu ter D airy  Supply 
Co., Jan esville, W is .

i
E R R A T A

P a g e  1 30 . Seventeenth line from  the top. T h e  head of the V eterin ary  C orps is 
G eneral K elser.

P a g e  1 45 , E x a m p le  2 . F o rm u la  should read  as fo llo w s:
50 2̂—“x” tim es 15 (secon d s holding tim e ) tim es 1.1 (sa fe ty  facto r )

3 6 0 0  (secon d s p er h o u r)
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“ D r .  J o n e s ’ ’ S a y s — *

S a y , th at w as too bad about E d sel  
F o rd , w asn’t  i t?  M en like th at, 

th at’re  capable of doing big things, w e  
need ’em , especially righ t now . O f 
cou rse , with th eir organization, I  don’t  
suppose the loss of one m an is going  
to stop ’em  tu rn in g ou t w a r m achines, 
b u t after this w ar is over m en w ith  
unusual vision and ability— w e can ’t  
have too m any of ’em. A n d , of course, 
th a t’s ju st the public a n g le ; the loss to  
his fam ily an d  friends and so on, th a t’s 
som ething else.

O f course I ’m  a health officer and—  
well, I  don’t  know  w hat he died from —■ 
the p aper said he’d had an  operation a 
few  weeks before, but it said h e’d ju st 
been laid up w ith undulant fever. A nd  
the natu ral conclusion is th a t th at con
tributed  to  his death. T h e  p aper didn’t 
say  w h e re . he got the undulant fever, 
but raw  milk o r cream — th at’s w here  
m ost of it com es from .

T h is is nothing new— but the w ay  
th e public— th at’s us— the w ay w e react 
to  these things is interesting. W e ’ll 
h ear about a  couple hundred cases of 
undulant fever being rep orted  in the 
S tate  in a  y e a r and it w on’t  m ake any  
m o re im pression than  tw o flies on a 
w indow  pane. I t ’s like these bombs 
being dropped over in E u r o p e : it’s te r 
rible, but it’s so fa r aw ay— w ell, we 
read  about it and a  few  m inutes later 
w e ’re  griping about ration  books o r  not

enough gasoline o r  w h at n ot. B u t let 
som eone w e know  about g et it— som e
body th a t’s im portant to  us one w ay  o r  
an oth er and th a t’s a  h orse of an oth er  
color. “ W h y  don’t  th ey  do som ething  
about i t ? ”— th at’s w h at a  lo t of ’em  will 
say. T h e y  are  doing som ething about 
it, but th e big handicap is this idea th at 
nothing m atters  th a t don’t  h it us, indi
vidually. I  suppose m ost everybody’s 
im portant to  som eone.

Y o u  know , it’d be kind of in terestin g  
if som e statistician  could figure out w h at  
proportion  of ou r undulant fever cases  
a re  “ im portan t people.”  O f cou rse  
farm ers, a  lo t of them  g et it  an d  th ey ’re  
m ighty im portant— but I  m ean these  
high-up execu tives an d  so on. I ’d 
exp ect the p rop ortion ’d  be low — on the  
th eory  th at they’d valu e th eir health  
enough to take reasonable precautions. 
Y o u  h ear about ’em  insuring th eir lives 
for a  hundred thousand dollars and all 
th at. T h ey  could insure ’em  again st 
undulant fever (a n d  som e oth er things  
a t  the sam e tim e) ju st by paying an  
e x tra  cen t o r so a  q uart fo r pasteurized  
milk. B u t I ’ve noticed before now  th at 
som e p retty  “ big shots” m iss th e m ark  
now  and then w hen it com es to  health  
m atters.

P au l  B . B rooks, M.D.

* H ealth News, New York State Department of 
Health, Albany, N. Y., June 7, 1943.

PERSO N AL CARD

W a n te d : T w o  you n g  m ilk san itarian s w ith  educational background in  the  
science and p ractice  of dairying. A d d ress inquiries to

Box 3 , T h is  Jo u rn a l
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GUARD THE HOME FRONT
W I T H

FULLY PROTECTED MILK!

O bviously this is no tim e to  “  let 
dow n th e b ars ”  on m ilk p rotection .

N ow  m ore th an  ever, A m erica ’s 
m ilk d eserves to  be jully p ro tected —  
from  d airy  to  doorstep.

T h e  san itary  S ealrig h t hood p ro 
vides the m ost efficient p ost-p asteu r
ization p rotection  ever perfected for  
bottled m ilk during delivery. M ilk  
sanitarians indorse this m odern  
safeguard.

L o o k  fo r m essages in  forthcom ing  
national m agazines em phasizing the  
im portance of th e w ork  health  offi
cials a re  doing in the national em er
gency. T h ese  m essages, sponsored

by S ealrigh t, will s tron gly  back up  
y o u r ow n efforts in  th e p rotection  
of public health.

T h e  S ealright hood— m ad e of spe
cially -  p rep ared , specially -  treated , 
sterilised p ap er —  sealed on  the  
bottle a t 5 0 0 °  F .  —  keeps the p ou r
ing-rim  sterile-clean  . . . prevents  
hum an co n tact until the m ilk reaches  
the consum er. I t ’s w ater-p roof and  
tam per-proof.

T h e  S ealrigh t hood is a  sm all safe
g u ard  th at can  accom plish  g reat 
good. W e  believe it  is w orth y  of 
y ou r attention.

T h e  S ea lrigh t Com pany , I nc.
F u lto n , N . Y .

When writing to advertisers, say you saw it in this Journal
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A SURE, EASY WAY 
TO KEEP BACTERIA 
COUNTS DOWN!

M any dairies, creameries, milk and ice 
cream plants find that the easiest, most 
dependable way to control thermo
philic and thermoduric bacteria is 
to clean pasteurizing, cooling and 
other processing equipment thorough
ly FIRST with a recommended Oakite 
dairy detergent, T H E N  spray or flush 
surfaces with a solution of that potent, 

j fast-working germicidal material.. .

OAKITE BACTERICIDE
(PROTECTED BY U. S. PATENT)

Due to its M O R E  A C T IV E  form of 
available chlorine, it quickly destroys 
harmful organisms to keep counts 
L O W ! Moreover, it is completely sol
uble, instantly ready for use .. .  drains 
freely, leaves no white- residues on 
equipment. FREE booklet describes 
methods and formulas. Every M ilk  
Inspector and Sanitarian should have 
one for ready reference. Write for 
yours T O D A Y !

OAKITE PRODUCTS, INC., 38C Thames St„ New York 
■o\ TecAn/cc/ S»rv;c« Representatives Located fa AN 

- Principal Cities of the United States and Canada

When writing to advertisers,

I T S  going to take healthy soldiers, 
healthy war workers, healthy fam

ilies and healthy communities to win 
this war. That’s the big reason why 
today it’s more important than ever 
before to maintain highest standards in 
the purity of the milk they drink, de
spite the growing problems of chang
ing conditions and changing personnel.

And SEAL-RAPS help to maintain 
high standards. For SEAL-KAPS not only 
tightly cover the pouring lip of the 
bottle from dairy to delivery but they 
re-cover the bottle after every use. Thus 
the milk is constantly guarded against 
the danger of contamination and pure 
milk is kept pure to the very last drop.

AMERICAN SEAL-KAP CORPORATION
11-05 44th Drive, Long Island City, N. Y.

SEAL-KAP COVERS THE DANGER ZONE

say you saw it in this Journal
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Sign O ff?
N O T  O N  your white ribbon— it 's  on ly  the b e g in n in g  o f education— an invitation to fu r t h e r  learning. 
Am ericans learn many things from  advertising— particu larly  from  educational advertising. 
The e d u c a t i o n a l  advertising of dextrose is just h itting its stride. People are beg inn ing to appreciate 
new, im portant facts about this vital food -energy sugar.

So advertising o f dextrose is an educational force that advances Am erican  industry, and leads 
toward h igher standards of living.

P.S. The present dem and for Dextrose far exceeds its supply. G overnm ent and industry must 
b o t h  be served— but, with us, as with you, the war effort and our boys in service come first.

C O R N  P R O D U C T S  S A L E S  C O .

17 Battery Place,, New York

CERELOSE i s  DEXTROSE
T U N E  IN

Stage Door Canteen
E v e r y  T h u rsd a y ,  9:30 to 10:00 P.M. E.W.T.

C O L U M B IA  N E T W O R K  C O A S T - T O - C O A S T
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S a n i t i z e  E q u i p m e n t  

w i t h

C h l o r i n e  B a c t e r i c i d e

• B -K  C h lo rin e  B a c te r ic id e  is  an  
effective, easy to use, and superior 
product . . . known and respected in 
P u b lic  H e a lth  S e rv ice s , th e  d airy  
field, and dispensing equipment field 
everywhere.

B-K makes a  fast working solution 
for active sanitation. T he recom men
dations for its use and the service 
rendered to the industry are in the 
hands of the most experienced tech
nicians available—men o f  long service 
in this field.

Accepted by Public Health Authorities

*  *  *

General Laboratories Division, Dept. JMT 

Pennsylvania Salt Mfg. Co.
Widener Building Philadelphia 7, Pa.
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THE Handi-Quart
Saves on Milk Delivery Because
It's a Better Container

T h e GLASS container is the standard 
for econom ical m ilk delivery. I t  is return
able. I t  can be sterilized easily and safely. 
It is the trustworthy container that delivers 
milk in  all kinds o f weather. It  is the 
faithful m ilk  container customers prefer.

T h e only way to  improve this tested 
m ilk delivery system is to  improve the

GLASS m ilk bottle. O w ens-Illinois has 
done this with the D U RA GLA S Handi- 
Quart, a tough, rugged m ilk  bottle that 
gives high trippage. And rem em ber that 
on ly  D u rag las  m ilk  b o ttle s  have the 
Syncro-Flasb* finish for greater resistance 
to impact, better capping, easier cleaning.

•Reg. U. S. Pat. Off.

O W E N IL L IN O IS
TOLEDO ^  O H I O

W H E R E  Q U A L I T Y  P R E D O M I N A T E S

W h en  w ritin g  to advertisers, say you saw  it in  th is Jo u rn a l
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S M I T H - L E E

«·C E L L O P H A N E ”  
H O O D S

"C e llo p h a n e "  H ood s c o v e r  the  
en tire  top an d  u p p er portion of 
th e bottle, g ivin g  full sa n ita r y  
protection . Tight fitting . . . s e a ls  
out dust an d  dirt.

P A R C H M E N T
H O O D S

Sm ith - L ee  P arch m en t H oods  
co m e dow n d eep  o v e r  the p o u r
ing lip of the bottle. The P a r c h 
m ent is to u g h , d u rab le  an d  
tam p er proof.

K L E E N  S E A L S
K leen  S e a ls  a re  p ro tectiv e  c a p s  
th a t exten d  d ow n th e sid e of 
th e p ouring  lip, p rovid ing  a  du st- 
proof, m oisture-proof s e a l . A v a il
a b le  in v a rie ty  of co lo rs .

SMITH-LEE HOODING M ACHINES m a y  b e  utilized for e ith er P arch m en t or "C e llo p h a n e  .

C A P  H E A D Q U A R T E R S
S M I T H - L E E  C O . ,  I N C ,  O N E I D A ,  N .  Y .

LO-BAX is
economical, 
convenient, 
and safe to 

use. Comes 
in handy 
packages.

L O - B A X  is  w e l l  a d a p t e d  f o r  u s e  in  d a ir y  p la n ts  t o  k e e p  

b a c t e r i a  c o u n t s  d o w n . I t  is  a  q u i c k - k i l l i n g  c h l o r i n e  b a c 

t e r i c i d e  . . . f r e e - f lo w in g  a n d  q u ic k ly  s o lu b le  in  w a t e r .

FACTS ABOUT LO-BAX
1. K i l l s  b a c t e r i a  Q U I C K L Y ,  n o  3. C o n t a i n s  50%  a v a i l a b l e  c h l o r i n e ,  

f a s t e r  k i l l e r  o n  t h e  m a r k e t .  4. D o e s  n o t  l o s e  its  s t r e n g t h .
2. D i s s o l v e s  q u i c k l y ,  m a k e s  5. S o l u t i o n s  e f f e c t i v e  h o t  o r  c o l d .  

C L E A R  d a i r y  r i n s e  s o l u t i o n s .  6. E a s y  t o  u s e — l o w  in  c o s t .
W r it e  f o r  f u r t h e r  i n f o r m a t io n  4312

THE M A T H I E S O N  A L K A L I  W O R K S  ( IN C .)  60 E. 42nd St. ·  N e w Y o r k , N . Y .
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CAN THIS

help you?
W e  believe it can —  and will. 

It 's  a sym bol of the precision 

standards required in the aviation  

and other war industries. Today 

W r ig h t  engineers and craftsmen 

are necessarily working to the 

standards of these industries. 

W hen  the war is over, these vastly 

im proved techniques will be re

flected in the design  and p roduc

tion o f W r ig h t  da iry  equipment. 

Meanwhile, if you have a current 

problem  invo lv ing equipment, per

haps we can help.

R.G.Wright
C o m p a n y ,  I n c .

B U F F A L O ,  N . Y .

C a n  W a s h e r s  ·  B o t t l e  W a s h e r s  ·  P a s 
t e u r iz e r s  ·  S u r f a c e  C o o le r s  ·  W e ig h in g  
a n d  R e c e iv in g  E q u i p m e n t  ·  S a n i t a r y  
P u m p s  ·  C o n v e y o r s  ·  a n d  O th e r  M i lk  
P l a n t  E q u ip m e n t

F R E E  T E C H N I C A L  

B U L L E T I N S

C o m p i l e d  b y  t h e
D IV E R S E Y  R ESEA RCH L A B O R A T O R I E S

T H E

g e r m i c i d a l

a c t i o n

O F

B O T T L E

W A S H I N G

S O L U T I O N S

S U M M A R Y  O F  C O N T E N T S

Health department viewpoint on evaluat
ing products intended for disinfecting 
equipment . . . germicidal action of solu
tions of low causticity . . . germicidal 
efficiency of alkaline materials . . . ger
micidal equivalents based on A.B.C.B. 
specifications for beverage bottles . . . 
relative germicidal efficiency of some alkali 
bottle washing compounds . . . effect of 
germicidal action on bacteria count of bot
tled product . . . conclusions and references.
Diversey Technical Bulletins have been 
prepared in the interest of better sanita
tion in the nation’s dairy, beverage, and 
other food plants. Copies are available 
without cost or obligation. Simply address 
your request to THE DIVERSEY 
CORPORATION, 53 W. Jack- 
son Blvd., Chicago, 111.

NEED HELP ? JUST CALL A

M
I V E R S E Y  I r M A N

W h en  w ritin g  to advertisers, say you saw  it in  th is  Jo u rn a l
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Actual demonstrations with dairy 
farmers are a regular part of the 
Johnson & Johnson Field Service 
Program . T hese dem onstrations 
help to  clean up milk a t the source, 
showing farmers how to use filter 
disks—emphasizing their value as 
a farm  sediment test, and proving 
the superior filter efficiency, the 
rugged strength and capacity, the 
"G ra n d  C h am p io n ”  q u a lity  o f 
J & J  R apid-Flo filter disks.

D airy technicians know the value 
o f p a in s ta k in g  la b o r a to r y  r e 
search, rigid m anufacturing con
trol, uniformity of weight, of cotton 
standards, o f processing—factors 
which make Rapid-Flo filter disks 
more efficient.

J& J  R ap id -F lo  filter disks and 
service are v ita l in th e drive to  
procure more clean m ilk produc
tion . F ilte r  P ro d u cts  D iv is io n , 
4 9 4 9  W . 6 5 th  Street, Chicago, 111.

“Grand Champion” Quality

RAPID-FLO
FILTER D ISKS · ROLLS STRIPS

When writing to advertisers, say you saw it in this Journal



Advertisements

A  ^ t e m e s u llo u A . ^ J a U z

It's an enormous job which the thousands of National 

Dairy employees are filling daily— this meeting of 

tremendous (and increasing) demands on our dairy 

products for the military forces here and abroad, for 

Lend-Lease shipments, and for the so vital needs of 

our consumer population at home. And, it's an 

enormous task well done, which the nation's M ilk Sani

tarians are carrying on— helping to safeguard these 

important foods. The months ahead will see a con

tinuance and growth of these responsibilities. To

gether we will continue to meet them successfully.

S E A L T E S T , I N C .

230 P A R K  A V E N U E  —  N E W  YO RK, N. Y.

Sealtest, Inc. is a Division of 
National Dairy Products Corporation

Copyright 1943, Sealtest, Inc.
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□ E E f l S  1 7 '

D e t e c t i o n  o f

M O L D S  a n d  Y E A S T S

i n  D a i r y  P r o d u c t s

Bacto-Potato Dextrose Agar is recommended 
for determination of the mold and yeast count of butter. This product is 
also, used extensively for isolation and cultivation of molds and. yeasts in 
other dairy products.

Bacto-Potato Dextrose Agar is prepared according to the formula specified in 
"Standard Methods for the Examination of Dairy Products” of the American 
Public Health Association. Medium prepared from the dehydrated product 
conforms in every way to the standard medium. After sterilisation the 
medium will have a reaction of pH 5.6 which may readily be adjusted to 
p H3.5 by addition to sterile tartaric acid.

Bacto-Malt Agar is also an excellent medium 
for detection of molds and yeasts in butter. This medium is widely used 
for determining the mold and yeast count of butter and other dairy products! 
and is particularly useful in revealing sources of contamination by these 
organisms.

Bacto-Malt Agar is readily prepared and has a reaction of pH 5.5 after 
sterilization in the autoclave. This reaction may readily be adjusted to 
pH 3.5 by addition of lactic acid.

Specify "D IF C O "
THE TRADE NAME OF THE PIONEERS

In the Research and Development of Baeto-Peptone and Dehydrated Culture Media

D I F C O  L A B O R A T O R I E S
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