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PERHAPS as a boy  you took many a drink from it w ithout a thought 
about how insanitary it might be. N o t so today.

The patient work of sanitation and pub
lic health officers has taught you to say 
“nix” to the public drinking cup. And 
their science, too, has solved many 
problems of dairy sanitation—including 
how to protect the pouring lip of your 
sterilized milk and cream bottles.

HEALTH OFFICERS themselves say that 
they prefer the complete protection of 
the Welded Wire Hood Seal. It covers 
the entire pouring lip and top against 
insanitary dust and filth. It’s strong 
enough to resist heavy icing or rough 
handling. And it has ample space for 
printing your name, address and all 
Board of Health required information.

YOUR DAIRY CUSTOMERS can actually 
see the safe protection of the Welded 
Wire Hood —and seeing is believing. 
They recognize that you are safeguard
ing their health when they see how you 
protect that pouring lip from contami
nation. Yet, even though the Hood is 
locked on with welded wire, it comes off 
quickly, without effort.

FREE INFORM ATION-W rite for details 
on Hood Capping and our interesting 
new low-price set-up that can be easily 
suited to the requirements of every 
dairy, large or small, that uses any 
standard type bottle.

When writing to advertisers, say you saw it in this Journal
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FOR NATIONAL TYPE YN and YN-1 MILK IRTRADE-M4HK

•  Irradiation is Nature’s method of 
vitamin D activation. No material sub
stance is added to or removed from the 
milk. After irradiation it is still unadul· 
terated natural milk, with natural flavor 
unimpaired.

* the fact that our claims for 
potency and capacity are real
ized in actual production.

* the profitable and steadily ex
panding market for Irradiated 
Vitamin D Milk.

*  the economy and efficiency of 
these carbon arc milk irradiat
ing units.

400 U.S.P. UNIT VITAMIN D MILK 
IS PRODUCED IN TH ESE UNITS 
AT A FLOW RATE OF 8,000 TO 10,000 
POUNDS PER HOUR AND AT AN 
OPERATING COST OF LESS THAN 

I /100 CENT P ER  QUART.

H I G H  P O T E N C Y  H I G H  C A P A C I T Y  

L O W  O P E R A T I N G  C O S T

Developed in cooperation with Wisconsin Alumni 
Research Foundation.

The advantages of the carbon arc for 
milk irradiation, including its freedom 
from ozone, make it the most widely 
used source of ultra-violet for this process. 
Millions of pounds of milk are irradiated 
daily in carbon arc irradiating units.

W R I T E  F D R  B U L L E T I N  G I V I N G  F U L L  I N F O R M A T I O N  ON “ N A T I O N A L "  T Y P E  VN A N D  Y N - 1  M I L K  I R R A D I A T O R S

NATIONAL CARBON COMPANY, INC.
Unit of Union Carbide and Carbon Corporation

Carbon Sales Division, Cleveland, Ohio

G E N E R A L  O F F IC E S  
3 o  E a st  4 2 n d  S tre e t , N ew  Y o rk , N .  V.

B R A N C H  S A L E S  O F F IC E S  
New York, PiU*bur<|h, Chic*go, St. Louis, S in  Fr i
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QUALITY PURITY '  
! Double CHECKED!

A Corner of Laboratory—One of
9 * i  t h e

LABORATORY!
•  Graduate chemists test every batch of Dari-Rich Syrup, to protect quality, purity, and freedom from contamination. The syrup is pasteurized; low bacteria count is maintained; and freedom from B. Coli guar
anteed.

Three Maintained

THE DAIRY!
•  To b l e n d  Dari-Rich Dairy Drink we urge—and 90% of the dairies use— milk containing not less than 2% butter fat. Stale milk cannot be used to make Dari-Rich Chocolate Flavored Drink because excess acid in milk causes sharp separation of milk ,and syrup mixtures.

D A TR I ?  R IG  H
CHOCOLATE FLAVORED SYRUPMade Expressly to Blend with a Dairy Drink

• F o r copy of “ Investigation  and Report 
of N utritive and H ealth Value of D ari- 
Itivli Chocolate Flavored D rink ” by 
F red ric  Damrau, M.D.—

Merely M A IL the COUPON! ·*

BOW EY’S Inc.
401 W . Superior St. 

Chicago, 111.
43G8 D is tric t Blv. 

Vernon, Calif.
330 W . 42nd St. 

New York, N. Y.

! To BOW’KYr'S , Inc., 401 W . Superior 
j St., Chicago.
I W ithout charge, please send me copy
t of D r. Fred eric  D am rau’s report on
j D ari-]tich .

I Signed ......................................................................
I
I Address ...................................................................
I
J C ity ...........................................  S ta te ..................
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Only virgin sulphite or su lp hate  
wood pulp m ay be used to m ake Canco 
milk containers. W here necessary, bac
teriological control measures, such as 
chlorination, m ust be observed by

the mill, in  order to  m eet the low 
count required by American Can Com 
pany. I t  has been said authoritatively 
th a t few bacteria, i f  any, can survive 
this process.i

T HE p a p e r  used  in Canco milk con
tainers is wound at the mill into 

rolls so tight that each roll becomes a 
d ust-proof package. The rolls are  
double-wrapped before shipment.

Handling is done with skids and 
electric lift trucks, according to Amer
ican Can Com pany specifications. 
These are some of the reasons why 
rinse tests reveal no bacteria at all 
in 80% of the finished Canco paper 
milk containers.2 The remaining 20%  
average two harmless spores.
1« Paper Trade Journal, 3-17-38 
2 · Paper, 27th Annual Meeting, I.A .M .S.

AMERICAN CAN COMPANY
2 3 0  Pork Avenue ·  New York City
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Milk Sanitarians

Industrial Quality Control Officers 

Medical Milk Commissions 

Milk Plant Operators

Milk Control Officials 

Dairy Technologists 

Laboratorians 

Veterinarians

KEEP ABREAST

of the new developments in milk technology through the

Journal of Milk Technology

Join the

International Association of M ilk Sanitarians 

For particulars, see page 55

When writing to advertisers, say you saw it in this Journal
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THE INTERNATIONAL ASSOCIATION 
OF MILK SANITARIANS

is the professional organization of 

milk control and general food officials

the quality control personnel 

of the milk products industry

Sixteen state and regional groups are affiliated 

with it through the

JOURNAL OF MILK TECHNOLOGY
their official organ

When writing to advertisers, say you saw it in this Journal
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tfhe  C i S e  R iR S r -W t f R R E LL

W m L g  t . « r · * -

I C T O R Y
P R O C R AOur entire organization, every member of it in all the fifty-five cities 
where w e  m aintain fa c to r ie s ,  w a re h o u se s ,  b ra n c h e s ,  o f f ic e s  o r  
distributors, is p ledged to unwavering support of this three-point 
Victory Program  for 1942.

W e will put our country first find do all th at w e  a re  a b le  to do, 
regard less o f  loss or sacrifice, to assist her defen se.

For th e g re a t d a iry  industry w e  w ill continue to  m anufacture and 
to  stock all th e n ew  equipm ent and parts perm itted b y  national 
d efen se  needs. And if w e  must build few e r o f  them , th ere  will 
still be  no compromise with quality!

And w e  will cooperate w h oleh eartedly  with all users o f  Cherry- 
Burrell equipm ent, new  or old, in keeping th at equipm ent in 
continuous, efficient operation.

FREE MAINTENANCE MANUALS
W heth e r yo u  p lan  for new  equ ipm ent o r  continuing yo u r p resen t C he rry -Bu rre ll equip» 
m ent in se rv ice  w e  w a n t you  to get out o f it a ll the fine se rv ice  so  care fu lly  bu ilt  into It. 
W e  a re  p rep aring  a  se rie s o f Equipm ent M a in tenance  M a n u a ls  conta in ing  m ain tenance  
instructions fo r  Che rry-Bu rre ll ice cream , butter, and  m ilk  p rocessing  equipm ent. A sk  fo r 
free  cop ies o f  the m anuals in which  yo u  a re  interested.

CHer r y-BiJrrell Corporation
4 2 7  W . R A N D O L P H  S T .  ·  C H I C A G O

o m L
FACTORIES, W AREH O U SES, BRANCH ES, OFFICES O R  D ISTR IBU TO RS AT  Y O U R  SERV ICE  IN  S 3  CITIES
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^%/?KTO-DOOR

PnaiecL· ENTIRE Ρθ44Λ*Ηφ J lif i
Hermetic sealing with tamper

proof hoods of moisture-proof, dust- 
proof Pliofilm provides the final 
protection approved by dairy oper
ators, health authorities and con
sumers.

Pliofilm Hermetic Hood Seals pro
vide advantages never before com
bined in a protective covering for 
milk and fruit juice bottles. They 
hermetically seal contents of bottle.

They protect the full pouring lip 
against contact hazards. They are 
not affected by expansion and con
traction. They are tamper-proof.

Equally important, they are most 
convenient and economical to use. 
Two thousand complete hood seals 
are packed in a seven-inch sealed 
tube. No printing of hoods is re
quired, as transparent window per
mits easy reading of disc cap. Ask 
for Bulletin F800.

T H E  C REA M ERY PACKAGE MFG. COMPANY
1243 W est W ashington Boulevard, Chicago, Illin o is  

B ra n ch es: A tlan ta  —  B o sto n  —  B u ffalo  —  Chicago —  B a lia s  —  BenveT 
K an sas City —  B os A ngeles —  M inneapolis —  New Y ork 
Omaha — Philadelp hia  —  P ortlan d , Oregon — S a lt Bake 
City —  San Francisco  — Seattle — Toledo —  W aterloo, Iow a

When writing to advertisers, say you saw it in this Journal
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Editorials
T h e opinions and ideas expressed  in papers and editorials are those o f  the respective authors. 

T he expressions o f  the A ssociation are com pletely  recorded  in its transactions.

M

Message From President Fabian
f  a y  I take this opportunity  to  exp ress m y deep appreciation  to  the A ssociation  

for the honor it has conferred  upon m e in selecting m e P resid en t for 
this year. T h is A ssociation , w ith th ree decades of service devoted to  the cause

of safe- m ilk, now  occupies a  place  
in m ilk sanitation  w ithout parallel in  
the w orld . E v e ry  m em ber should feel 
ju stly  proud of m em bership in such an  
A ssociation  and to  th at end contribute  
tow ard  m aintaining its high standards  
and ideals.

I  would also rem ind you at this  
tim e th at w e a re  facing one of th e m ost, 
difficult periods in the entire h istory  of 
the A ssociation . P rio ritie s  on essen
tial m aterials such as m etals considered  
n ecessary in the d airy industry , of 
chlorine, and m any oth er item s includ
ing m an pow er is going to  place a> 
trem endous burden on p rod ucers and  
m an u factu rers of milk and dairy  p ro 
ducts as well as upon the milk control 
officials. T h e re  a re 'a  g reat m any m ore  
circum stan ces and conditions, n ot men-, 
tioned here o r even thought of a t this 
tim e, w hich will develop d uring th ese  
try in g  tim es, requiring a  satisfactory  
solution in the san itary  phases of the  
milk industry.

W h a t is going to  be our a ttitu d e?  
A re  w e going to  becom e careless and  
indifferent and develop a  slipshod  
policy of blam ing everything on the  

w a r?  W h en  milk pails and cans develop ru st spots and need returning but 
th ere is no m etal available for this p urpose, shall w e p erm it th em  to  becom e  
d irty  because it is m ore difficult to  keep them  clean and accep t milk with  
excessive bacterial co u n ts? W h en  a  m an u factu rer is unable to  replace w orn

F .  W .  F a b i a n
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out m achinery w ith new , shall w e n ot require th e old m achinery to  be kept 
clean? Shall w e shut ou r eyes and p erm it the w hole facto ry  to  develop slovenly  
habits th at m ay take a  decade to  c o rre c t?

I t  is obvious th at it will be necessary  to  develop an intelligent policy if w e  
are  to  ca rry  on ou r w ork  successfully during the difficult tim es w hich lie ju st 
ahead. In  form ulating this policy, it will be well to  keep several fundam ental 
principles in mind.

1. D isease is no respecter of conditions or persons. In  w a r o r in peace, 
from  rich  o r  poor, disease e x a c ts  its toll. If  pathogenic germ s are  p resen t in  
sufficient num bers, they will cause disease. T h erefo re , every  p recau tion  m ust 
be taken to  keep disease germ s out of milk and d airy  prod ucts, no m atter w hat 
their source— anim al, hum an o r  environm ental.

2 . Cleanliness is a  habit. It isn’t so m uch a  m atter of equipm ent as it is 
m ethods. If only poor equipm ent is available, m ore w ork  will be necessary  to  
keep it clean. D on’t  let the handicaps under w hich it will be n ecessary to  w ork  
for the n ext few  y ears serve as an  alibi fo r insanitation. T h e re  is no substitute  
for cleanliness.

3. Com m on sense, the m ost uncom m on thing of all, will stand you  in good  
stead. D on’t  exp ect the impossible. L earn  to  distinguish betw een the essentials 
and non-essentials. T h e  principles of sanitation a re  simple and easy of 
application. T h ey  don’t  require fine b arns and elaborate equipm ent but 
rath er attention to  details, plenty of cold and hot w ater, a  few  sim ple chem icals  
and plenty of elbow grease.

4 . T h e  expression  safe milk must be produced  could well be taken as ou r  
m otto at this and all tim es. “ T h e  show  m u st go on” is traditional in the  
th eatrical w orld despite fire, flood, and even death. G reat financial and h u m a n ; 
sacrifices have been m ade so th at the show  m ight go on. H ow  m uch m ore  
im portant and essential is safe milk to  ou r civilization than entertainm ent. Y e s , 
safe milk m ust be produced even under g re a t handicaps, and you d airy inspectors  
are  ou r first line of milk defense and m ust see th at it is done.

F .  W . F .

More Food Poisoning
|-t ->h e  Public H ealth  S ervice has ju st published its second annual com pilation  
A of outbreaks of disease attributed to  the consum ption of food and w ater, 

occu rrin g  in the calendar year 1 9 3 9 .1 T h e  respective diseases, epidem iological 
data, and vehicles a re  presented in T able 1.

T able 2  on page 4  lists the d ata  for the year 193 9  in com parison w ith those  
of 1938 .

T h e  excess of total cases in 1 9 3 8  over those of 1 9 3 9  w as caused by a  single 
w ater-b orn e outbreak of 2 9 ,2 5 0  cases of gastroen teritis in one large city.

T h e  g re a t increase in the num ber of outbreaks in 1 9 3 9  is attributed  possibly  
to  better reporting. Inasm uch as no rep o rts  of outbreaks of an y  kind a re  
listed from  19 states, constituting about 17 .5  p ercen t of th e total population, 
a  person cannot help but w onder w hether this lack  of outbreaks is real or  
only unreported.

In contradistinction to  the situation in w a te r- and m ilk-borne outbreaks, 
over 7 0  p ercen t of the food-borne outbreaks occu rred  in cities of o v er 1 0 ,0 0 0  
population. T h e rep ort points out th at the larg e  cities do n ot excel in food  
sanitation as they do in resp ect to  th e sanitation  of w ater and milk.

1 Disease Outbreaks from Water, Milk, and Other Foods in 1939. A. W. Fuchs. Public H ealth  
Reports, 56, 2277 (1941).



T A B L E  1

F ood P o is o n in g  O u t b r e a k s

Water
Milk and 

Milk Products
Other
Foods

Unidentified
Vehicles

All
Vehiclesλt ■ \ f______ _______ ,----------K —N ,---------- Λ---------- , A
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Botulism ............................ 9 16 7 9 16 7
Dysentery ......................... 265 0 2 32 4 0 2 99 0 5 916 4 12 1 ,60 4 4
Food poisoning ................. 12 179 0 88 1,347 2 100 1,526 2
Gastroenteritis * ...................... .. 27 1,892 0 7 570 0 35 1,880 0 5 24 6 0 74 4 ,5 8 8 0
Paratyphoid fever.............. 2 2 4 0 2 247 1 4 271 1
Scarlet fever ..................... 3 42 1 1 2 7 0 4 6 9 1
Septic sore throat.............. 6 1,282 5 6 1 ,282 5
Trichinosis ................................ 4 30 0 4 ’ 30 0
Typhoid fever ................... 97 3 6 51 1 5 99 1 7 41 2 31 28 8 7
Undulant fever .................. 1 4 0 1 4 0
Not stated.......................... 2 33 0 2 37 1 4 70 1---- - - ----  . ___- - ___ ___ .

Total .......................... 2 ,25 4 3 41 2 ,5 0 9 7 148 3 ,78 2 12 17 1,203 6 24 9 9 ,74 8 2 8
* Including diarrhea,
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T A B L E  2

Comparative N umber of Outbreaks in  1938 and 1939

1939 . 1938
____A_________________________, -  —  A

Out-
' * Out-

'

Vehicle breaks Cases Deaths breaks Cases Deaths

Water supplies .................. 43 2,254 3 48 31,693 17
Milk and milk products.. . 41 2,509 7 42 1,685 27
Other foods ....................... 148 3,782 12 70 2,247 25
Unidentified vehicles......... 17 1,203 6 8 882 3

T o ta l........................... 249 9,748 28 168 36,507 72

The incriminated foods in the food-borne outbreaks are listed in Table 3.

TABLE 3

I ncriminated F oods in F ood-borne Outbreaks in 1939

Number of Number of Number of
Kind of food outbreaks cases deaths

Crab meat ......................... 5 365 0
F o w l.................................. 7 97 0
Home-canned vegetables, fruits, fish,

and meat ....................... 10 23 7
Meat and meat products.. . 11 252 0
Miscellaneous.................... 25 583 0
Pies and pastry.................. 32 484 1
Pork and pork products... 21 163 2
Salads................................ 8 241 0
Sandwiches....................... 7 181 0
Sauces and gravy.............. 5 94 0
Kind of food not reported. 17 1,299 2

T otal........................... 148 3,782 12

I t  is notew orthy th a t by fa r th e g reatest num ber of cases occu rred  in  
outbreaks for w hich the kind of food w as n ot reported.

T h is larg e  am ount of illness w ith its attend an t debility, expense, and  
disruption of organized effort w h erever it strikes m eans an appreciable loss 
in these days of needed defense efficiency. T h e  situation is even w orse than the  
figures show  because it seem s th at they do not represent all the cases th at 
actually  occu r.

T o  anyone con versan t w ith conditions of (in )sa n ita tio n  in the general 
food industry  as com pared  w ith those in th e m ilk in d ustry , a  person  w onders  
why th ere are  not m ore  outbreaks than there are . I t  is w ell-know n th at general 
food-handling operations a re  fa r  backw ard in the light of p resen t-d ay  stan d ard s  
of sanitation. S an itary  piping relatively rare ly  is found in the general food  
establishm ent. V erm in , including flies, o v er-ru n  m any a  plant o r restau ran t. 
P erson n el uncleanness is evident on all sides. Indifferent housekeeping  
(behind th e scen es) incrim inates th e m anagem ent behind his w hite tiled  
“ fro n t.”  Ig n o ran ce  of th e possible m icrobiological h azard  in th e handling  
of foodstuffs m akes infection, infestation, and contam ination w idely possible.

V igilance in  th e  p ractice  of environm ental hygiene in  food industries does 
not m ake headlines but its  lack  often does.

J .  H . S .
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REGULATORY DISCRETION EMPHASIZED BY DR. PARRAN, 
SURGEON GENERAL

“ M y attention  has been called to  the  
tendency of som e m ilk co n tro l officials 
to  dem and com pliance by th e d airy  
industry  w ith  d airy  and m ilk plant 
equipm ent specifications w hich m ay  
n et be too  strin gen t in norm al tim es  
but w hich m ay  be unreasonable under 
p resen t circum stan ces. I  am  su re this  
attitu d e is due sim ply to  th e failure  
to  realize th a t th e p resen t em ergency  
requires th e fullest coop eration  of milk  
con trol au th orities and th e d airy  in
d u stry  in th e in terest of national 
defense.

“ T h e  unobstructed  and in creasing  
flow of m ilk and d airy  products is n ec
essary  for a successful defense effort. 
M o re and m ore of these con centrated  
vital foods will be needed for th e m ili
ta ry  forces and defense w orkers at 
hom e and for e x p o rt overseas. A t  the  
sam e tim e it has been necessary  for 
the G overnm ent to  place u nder strict 
con trol and to  conserve fo r defense 
purposes certain  m aterials used for  
d airy  and milk plant equipm ent, such  
as alum inum , nickel-bearing steel, tin, 
and electric m otors. M ilk plants using  
alum inum  foil m ust tak e im m ediate  
steps to  obtain equipm ent w hich will 
provide oth er m eans of closing their  
bottles. C ertain  d airy  equipm ent con 
taining oth er restricted  m etals m ay  be 
obtainable only in  lim ited quantities  
and after considerable delay. In  the

m eanw hile the D airy  In d u stries Supply  
A ssociation  is coop eratin g  w ith the  
Office of P ro d u ctio n  M an agem en t in  
attem p tin g to  w ork  out suitable sub
stitu tes to  relieve sh ortages of critical 
m aterials.

“ A ccord in gly , the path  along w hich  
each m ilk con tro l officer can  contribute  
to  the defense effort should he plain. 
A  change from  alum inum  to  oth er sa t
isfactory  m ilk bottle closures an d  the  
developm ent of o th er satisfactory  sub
stitu tes fo r d airy  equipm ent m aterials  
should be encouraged  ra th e r th an  con 
dem ned. U n u su al features of equip
m ent w hich w ould require radical 
changes either in design o r in tooling  
should n ot be specified. Im m ediate  
replacem ent of m ilk can s and m ilk  
equipm ent w hich th ou gh  im perfect a re  
still safely usable should n ot be insisted  
upon. In stead , th e dealer should be 
assisted in  determ ining now  his fu tu re  
needs so th at ord ers m ay be placed well 
in advance. A ll of th is m ay  be acco m 
plished w ithout significantly jeop ard iz
ing the essential safety  of the milk  
supply.

“ I  sincerely believe th at m erely call
ing this em ergency  situation to  the  
attention of health officers will elicit 
th eir w hole-hearted  cooperation  in ad 
van cin g the national defense effort.

T h o m a s  P a r r a n ,

S u rg e o n  G eneral.
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Aspects of Public Health Le&al Control of Paper Milk
Containers *
C. 0 .  Ball

A m erican Can Company, N ew  Y ork, N. Y.

T h e  paper milk container, as it is 
used today, is m ade of virgin  pulp 

paper board, and is heavily coated with  
paraffin w ax . F ro m  the standpoint of 
m ethod of fabrication, the containers  
mqy be grouped into th ree classes as 
fo llow s:

1. T hose th at are  form ed and p a r
affined in the d airy ju st before filling, 
and require a  special m achine for the  
purpose.

2 . T hose th at a re  pre-fabricated  and  
require a  special filling m achine in the  
dairy.

3. T hose th at are  pre-fabricated  and  
can be filled w ith the use of the regu lar  
glass bottle filling m achine.

T h ere  are , as yet, v e ry  few  law s and  
regulations applying to  p aper milk  
containers. A  few  states, am ong them  
N ew  Y o rk , C alifornia, and D elaw are, 
have given official recognition  to  p aper  
milk containers in the form  of enabling  
legislation. Illinois has, in  addition to  
an enabling a ct, a  law  im posing condi
tions of public health con trol, modeled  
after U . S . Public H ealth  Service  
standard code.

E v e n  in those jurisdictions in which  
there are  regulations p ertaining speci
fically to p aper milk con tain ers, en
forcem ent officials a re  handicapped  
because, as yet, prpcedures upon which  
enforcem ent action can be based have 
been standardized only in p art.

G e n e v a  C o n f e r e n c e s  

T h e first proposals of a  specific n a
tu re  as to  principles of sanitation and  
standards for regulations pertaining to

*  Delivered at 34th Annual Meeting, Massachu* 
setts Milk Inspectors Association, Worcester, 
Massachusetts, January 9, 1941.

paper milk containers originated in tw o  
conferences th at w ere held a t the N ew  
Y o rk  S tate  A gricu ltu ral E x p e rim e n t  
S tation , G eneva, N ew  Y o rk , under the  
sponsorship of D r. R ; S . B reed  on  
Ju ly  12th , 19 3 7 , and M ay 2n d, 1938 , 
respectively. T h e  proposals contained  
in suggestions to public health  agencies  
th at w ere published by the conferences  
[B re e d  ( 1 9 3 7 )  ( 1 9 3 8 )  ] covered  m anu
facture of p aper con tain er stock, p ro c
esses of conversion m oisture-proofing, 
adhesives, exam ination  of con tain ers, 
and several facto rs of m inor n atu re.

S uch  problem s as m ost of these m at
ters  present can  be handled w ith little  
difficulty by law  enforcem ent officials. 
T h re e  of the item s, how ever, have not 
subm itted readily to  clarification be
cause they involve new  problem s. 
T hese are  m anufacture of the p aper 
con tain er stock, m oisture-proofing, and  
exam ination  of containers.

S a n i t a r y  C o n t r o l  o f  P a p e r  S t o c k

In  view  of the u ninterrupted  devel
opm ent ov er a  period of 5 0  y e a rs  of 
sanitation control of milk distribution, 
into w hich cam e n atu rally  the certifica
tion of san itary  quality p rim arily  on  
the basis of b acteria count and pas
teurization control, it is n atu ral th at 
bacteria count should occupy a  p rom i
nent place in the establishm ent of 
san itary  standards for p aper milk con 
tainers. N aturally , too, the first point 
of application of this principle is to  the  
m aterial of w hich p aper m ilk containers  
are  m ade.

I t  is generally agreed  th at paper for  
milk containers should be m ade only  
of virgin  pulp, which is defined as m a
terial th at has never been subjected
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to  u ltim ate con sum er use. W h ile  some 
people question the scientific justifica
tion  of im posing this requirem ent onto  
p aper milk con tain ers, th ere  is no need  
to  argu e about the m atter since there  
probably is little reason , even from  an  
econ om ic standpoint, to  ad vocate  the  
use of secondary stock.

In  the m an u factu re of p aper from  
virgin  pulp, if the p aper is bleached, 
th ere  a re  th ree  distinct p rocesses in 
each  of w hich p ractical sterilization of 
th e p rod uct tak es place, o r, if the paper 
is not bleached, th ere  are  tw o such  
p rocesses. T h ese , fo r bleached paper, 
a re  ( 1 )  the pulping p rocess, in which  
th e w ood is heated in a  chem ical solu
tion  under high steam  p ressu re , ( 2 )  
th e bleaching p ro cess , w hich is carried  
ou t w ith chlorine, and ( 3 )  the final 
d ryin g  p rocess, in w hich th e p aper is 
p assed  over steel rollers heated to  
tem p eratu res of from  2 3 0 °  to  2 7 0 °  F .

T h ese  successive sterilizing p ro c
esses, combined w ith bactericidal influ
ences th at a re  purposely introduced  
into in tervening operations in the p aper 
m aking line, leave little chance for b ac
te ria  to  pass throu gh  the p aper-m aking  
operations alive. Som e of the hardier  
types do survive in the finished paper, 
how ever. T hese th erm odu ric types 
have no im portance in public health  
p ro te ctio n ; nevertheless, the final b ac
te ria  count is a  qualifying m easure for 
p aper stock. C ontrol officials regard  
th e cou nt as indicative of the degree  
of sanitation m aintained in the paper 
m aking operations, and all facto rs af
fecting this count a re  receivin g a great 
deal of study.

P r o c e d u r e  f o r  B a c t e r i o l o g i c a l  
T e s t  o f  P a p e r

In  his rep ort of the Second G eneva  
C onference, B reed  (1 9 3 8 )  gave an  
outline of the d isintegration  m ethod  
w hich w as recom m ended fo r d eter
m ining th e bacterial content of con
ta in er board  by statin g  th at it 
“ consists of re-pulping th e board  in 
sterile w ater by m eans of a  sterilized

beating device and plating th e resu ltin g  
pulp suspension accord in g  to  standard  
bacteriological p roced u res.” H e  stated  
fu rth er th at laboratories w ere co o p erat
ing in the investigation of b acterio 
logical contam ination of p ap er b oard , 
using d isintegration  procedures.

M ost prom inent am ong these lab ora
tories has been th at of B reed  an d  
Sanborn  at the N ew  Y o rk  S ta te  A g ri
cultural E x p e rim e n t S tation . T h e  
w ork of this lab oratory  has been  
covered  in the literatu re . A m o n g  
oth er agencies th at have studied th ese  
procedures is th e B iological C ontrol 
C om m ittee of th e A m erican  P a p e r an d  
Pulp  A ssociation , w hich undertook in  
1 9 3 9  to  assist in co rre la tin g  the activ i
ties of variou s agencies engaged in  
these in vestigations and in orien tin g  
available scientific d ata  w ith the p u r
pose in m ind of p rep arin g  a  descrip
tion of ten tative procedures.

W h eato n  ( 1 9 4 1 )  presented  d ata  to  
show  th at the am ount of dilution of 
pulp in th e d isin tegrator, as well as in 
the a g a r  on plates, has an im portan t 
bearing on the m agnitude of. b acteria  
cou nts found in sam ples. H e  said th a t  
if dilution is below a  certain  point, 
not all of the colonies a re  detected. H e  
advanced possible reasons for this con 
dition. In  com m enting on W h eato n ’s  
paper, B reed  ( 1 9 4 1 )  substantiated th e  
findings. H e  feels, how ever, th at 
oth er facto rs than those W h eaton  
nam ed m ay be responsible fo r th e  
results.

T h e B iological C ontrol C om m ittee  
of the T echn ical A ssociation  of th e  
Pulp and P a p e r In d u stry , a  subdivision  
of the A m erican  P a p e r and P u lp  
A ssociation , published a  proposed  
m ethod fo r bacteriological exam ination  
of paper. [ T A P P I  B iological C on
tro l C om m ittee ( 1 9 4 0 ) . ]  Sanborn  
( 1 9 3 8 )  earlier outlined th e sam e tech 
nique. T h e  m ethod is in agreem ent 
with the recom m endations of W h e a to n .

T h e  A m erican  P u b lic H ealth  A s 
sociation C om m ittee on S tan d ard  
M ethods fo r the E x a m in a tio n  of D airy  
P ro d u cts  is w orking on a  revision  o f
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the text of “Standard Methods for 
the Examination of Dairy Products” 
relating to tests for the sterility of 
milk bottles, in 'which is to be included 
a description of laboratory procedure 
for the bacteriological examination of 
paper for paper milk containers. 
Methods suggested by American Pub
lic Health Association enjoy the status 
of standard methods for the milk in
dustry of the United States. Whether 
or not the method for examination of 
paper which will be published in 
“Standard Methods for the Examina
tion of Dairy Products” will agree in 
its essentials with that which was 
published by the Technical Associa
tion of the Pulp and Paper Industry, 
cannot be stated at this time. If a 
deviation occurs, it will probably be 
with respect to the dilution factor.

The suggested methods already pub
lished recommend the plating of 2 
ml. of 1 percent suspension of dis
integrated fibrous material in each 
Petri dish.*

A p p a r a t u s  for B a c t e r io lo g ic a l  
T e st  of P a pe r

Every method must provide for 
carrying out all steps, in such a way 
as to avoid contamination of the sam
ples, but some tolerance may be 
allowed in certain details because of 
individual preferences of different 
laboratories. As to suitable disinte
grating devices, for example, the 
T A P P I report, after naming two 
specific devices that have been used

* Author’s Note: Eighth Edition, Standard
Methods for the Examination of Dairy Products, 
published in October, 1941, specifies plating 10 
ml. of 1 percent suspension in 3 Petri dishes.

F ig u r e  1
Stevens M ixer N o. 7291 W ith N o. 5 

Stainless Steel Container. 
Stevens E lectric Company, 

Racine, Wis.

F ig u r e  2
E skim o W hiz-M ix D isintegrator, M odel 

515 J B  with Stainless S teel Container, 
B ersted  M anufacturing Company, 

Fostoria , Ohio
Courtesy of Drs. R. S. Breed and j .  R. Sanborn, New York State A gricultural Experiment Station
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Li/.
F ic u r e  3

P ap er D isintegrator o f B all M ill Type, in 
W hich Ten Sam ples Can B e  D isin
tegrated Simultaneously. Am erican  

Can Company. 1938.

successfully, states that, “Any other 
type of disintegrator may be used, 
provided it satisfies the following con
ditions : (1) the paper sample is com
pletely disintegrated within a short 
period of time— e.g., 6 to 10 minutes; 
(2 ) asceptic technique is fully main
tained during the handling and the 
disintegration of the sample. . .

The disintegrators that are named 
in the report are the Stevens mixer 
and the Bersted disintegrator, shown 
in Figures 1 and 2. Sanborn (1940) 
first published a recommendation of 
these devices.

A few laboratories, including our 
own, have used successfully a paper 
disintegrator of the ball mill type, 
which possesses the advantageous fea
ture of being able to disintegrate many 
samples simultaneously. The particu
lar machine, shown in Figure 3, has a 
capacity for 10 samples—one in each 
stainless steel cylinder. It effects com- 
iplete disintegration of the samples in 
40 minutes when operating at a speed 
of 42 r.p.m., during which the cylinders 
are rotated in an end over end manner. 
Each cylinder, when sealed with its 
screw top, has a volume capacity of 
178 ml., and during operation each 
contains 45 stainless steel balls of Y> 
inch diameter. These balls have a 
total volume of approximately 57 ml. 
The mixture in each cylinder ordi
narily consists of 1 gram of paper in 
99 ml. of water although a sample of 
paper may be slightly greater or less 
than 1 gram. With each sample, the

F igure 4
H and O perated M ultiple Punch and D ie  

fo r  B acteriolog ical Sam pling o f  P aper. 
A m erican Can Company. 1939.

necessary amount of water is used to 
give the desired dilution. The interior 
contour of the ends of the cylinders 
is hemispherical to assist in the disin
tegration.

Notwithstanding the longer time 
required for disintegration of samples 
in this machine as compared to the 
mixer type of machine, our labora
tory usually finds the former more 
convenient to use when several sam
ples are to be handled simultaneously.

Considered on a sample-minute 
basis, the ball mill type of disinte
grator is more costly than the disin
tegrators of mixer type. Considered

Over-All Dimensions 
Height 1014" 
Width 6"
Length 15"
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F ig u r e  5
H and Operated Single Punch and D ie fo r

B acteriological Sampling o f Paper.
A m erican Can Company. 1940.

only on the basis of capacity in num
ber of samples handled simultaneously, 
however, the ball mill type of disin
tegrator may not be greatly out of line 
with other types in cost.

All proposed methods for paper 
testing suggest the use of scissors for 
cutting samples into small pieces which 
will disintegrate readily. Some tech
nicians like to use punch-and-die de
vices for doing this part of the 
operation. These devices punch circu
lar discs from the paper samples and 
drop them into enclosed receptacles. 
The devices are sterilized in advance, 
either by flaming the parts that come 
into contact with the samples or by 
heating the entire apparatus in an oven 
or an autoclave. Receptacles are ster
ilized in an autoclave or an oven. The 
two punch-and-die assemblies that our 
laboratories use are made of non- 
corrosive metal so that they withstand 
either hot air or steam sterilization 
without deleterious results. ·

One assembly, shown in Figure 4, 
has 8 punches and will cut 8 discs of
0.472 inch diameter simultaneously. 
Drawn tin-plate cups are used for re
ceptacles. Upon removal from the 
apparatus the cups are immediately 
closed with friction-fit lids. This de
vice has the important disadvantage 
that it is costly.

A simpler and less costly assembly 
than that shown in Figure 4 is shown 
in Figure 5. This one has only 1 
punch, which is of slightly larger di
ameter than those of the multiple type

apparatus. The receptacles for this 
device are of aluminum.

These punches find their most con
venient application in the laboratory 
rather than in the paper mill, although, 
if a flame is available for sterilization 
purposes, the light-weight punch, Fig
ure 5, is useful in the paper mill. It 
is not necessary to flame the punch 
between samplings made in close se
quence unless more than 6 samples 
are run. Any contamination occurring 
during operation on this plan is within 
the variation in bacteria count of a 
sample. In a comparison of the punch 
method with the scissors method, no 
apparent difference was found insofar 
as contamination of the paper samples 
was concerned.

The principal advantage in the use 
of the punch over the use of scissors 
lies in the fact that the punch will 
do, with less manipulation, what the 
template-rvith-scissors method will do. 
In the proposed procedures by the 
A.P.H.A. and T A P P I committees,

;ONE QUART·:

autmiVAT

DFfASffMiNi Of · 
Dai if · HUSBANOW

F ig u r e  6
Quart Containers o f Glass and Paper, E ach  

Containing One Quart o f M ilk, A fter  
E xposure to —15° F. fo r  48 

H ours. P . H. T racy , Uni
versity o f Illinois. 1939.
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m entioned on page 7, the tem plate- 
w ith -scissors m ethod of cutting is re c 
om m ended because of the sim plicity of 
the equipm ent required.

T o l e r a n c e  f o r  B a c t e r i a  C o u n t  o f  
P a p e r

T h e U . S . Public H ealth  Service  
M ilk O rdinan ce and Code, 19 3 9 , con 
tains probablv the broadest set of 
specifications so fa r prom ulgated  spe
cifically applying to  p aper milk con 
ta in ers.*  T hese specifications cover  
only toleran ces for various factors, 
h o w e v e r; they do not tak e up the  
m atter of p roced ures. In  regard  to  
b acteria  plate count of stock  from  
w hich single service con tain ers and  
bottle caps and covers a re  m ade, the  
Code specifies a  m axim u m  of 2 5 0  colo
nies p er g ram , calculated as the loga
rith m ic average of determ inations m ade  
on “the last fou r consecutive sam ples, 
taken upon separate d ays,” d urin g a  
g rad in g  period, as com pared to  the  
recom m endation of th e G eneva C onfer
ences of 5 0 0  colonies p er g ra m  as a  
maximum.·)·

P ro ced u res  based on th e logarith m ic  
average principle usually allow  a  con 
siderable to leran ce  in the selection of 
determ inations to  be averaged . R e 
gardless of the specific m an n er in which  
the principle is applied, m any inform ed  
persons question w h eth er o r n ot a 
m axim u m  toleran ce  of 2 5 0  colonies p er  
g ra m  is a  p ractica l one. O u r e xp eri
ence indicates th at th is doubt is ju sti
fied. A lth ough  m ost p ap er stock  m ade  
for m ilk con tain ers is well w ithin this  
to leran ce, exp erien ce of m an u factu rers  
is th at, even w ith the e x e rc ise  of all 
precau tion s th a t ap pear w ithin reason , 
th ere  a re  tim es when cou nts con sist
ently exceed  2 5 0 . T h is  fa ct indicates

•Author’s Note: Prior to issuance of Standard 
Methods for the Examination of Dairy Products, 
8th Edition 1941.

t  Author’s note: Standard Methods for the
Examination of Dairy Products, 8th Edition (1941) 
states: “Paper or paper-board developing not more 
than 500 colonies per gram of disintegrated stock 
in three of the last four analyses of these products 
taken from different runs is generally considered 
satisfactory.”

th at exp erien ce is not yet adequate to  
establish reliable correlation  between  
sanitation in the paper mill and b acteria  
count of the finished paper.

H ealth  enforcem ent officials cu s
tom arily  p erm it reasonable deviations  
from  stated requirem ents w hen specific 
values a re  of no g re a t im portance, as  
in this case. U n u su al liberality m ay  
have to  be exercised , how ever, in the  
enforcem ent of a  regulation  placing a  
m axim u m  of 2 5 0  on b acteria  counts of 
paper if u n ju st punitive action  on the  
basis of p aper count toleran ce is to  be 
avoided, even though the logarithm ic  
average m ethod of com putation is p e r
m itted. Estab lish m en t of a  v e ry  low  
b acteria count m axim u m  m ight resu lt 
in lim iting the m aking of stock  for  
paper milk con tain ers to  m ills th at can  
operate exclusively  on th is stock. T h is  
would, of cou rse, exclu d e m any m anu
factu rers  from  this field, because of th e ' 
im possibility of devoting th eir mills to  
the m an u factu re of ju st one typ e of 
stock.

I n s p e c t i o n  S y s t e m

A n  even m ore  difficult problem  th an  ' 
th at of stan d ard izin g lab oratory  p ro 
cedures fo r th e  exam ination  of p aper  
is th at of deciding upon a  p ractical 
m e th o d ; of exercisin g  supervision.

M o st of th e co n v erters , and, ap p ar
ently, th e U . S . Public H ealth  S ervice , 
feel th at p aper mill p ractices a re  such  
as to  gu aran tee  p rotection  of the fin
ished p aper from  a public health stand
point, and th at w h atever significant 
contam ination th ere  m ay be m ust occu r  
in the shipm ent of the p aper to  the  
con verting  plant o r  in  th e con verting  
plant itself.

T h e  con vertin g  plant should be u n 
d er the scru tin y  and con trol of the  
sam e health agencies w hich a t  present 
inspect dairies, restau ran ts, hotels and  
food establishm ents in the vicin ity  of 
the con vertin g  plant. T h is inspection  
w ould not dem and any special p e r
sonnel set-up , and the only special 
exp ense required  w ould lie in lab ora-
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tory equipment for the examination of 
the paper stock for bacterial content 
and of the completed containers by 
rinse and other tests. The cost of 
this equipment is nominal.

Some persons seem to see an analogy 
between the relationship of cattle and 
dairy inspection to bacterial condition 
of final milk and the relationship of 
paper , mill inspection to bacterial con
dition of milk in containers made of 
paper from those mills. There is no 
such analogy. Cattle and dairy inspec
tion is necessary from a public health 
standpoint, owing to the fact that milk 
is a perishable product, combined 
with the fact that contamination with 
pathogenic organisms may be a result 
of the condition of the producing herd 
or of conditions of dairy operation. 
In the case of paper, the product is 
non-perishable, and the last process to 
which paper is subjected in- the mill is 
one which provides protection against 
pathogenic organisms and organisms 
of the coliform group. Moreover, 
non-spore-forming pathogens could not 
survive on dry paper milk containers 
for longer than a few days, because of 
lack of nourishment.

Numerous investigators have re
ported that non-spore formers do not 
survive in dry state on paper. Prucha 
(1938) and Tracy (1939) reported 
that heavy inoculation of E sch erich ia  
coli, B acillus pro d igio su s , and S ta p h y 
lococcus a u reu s  survived on paper for 
only a few days. Wheaton, Lueck, 
and Tanner (1938) obtained similar 
results from E .  coli and .S', a u reu s  on 
paraffined milk containers.

Insofar as protection against dis
ease-producing microorganisms is con
cerned, it is as difficult, and more 
troublesome, to detect specific types of 
viable bacteria during paper mill sur
veys as to detect them in the finished 
paper, tested in control laboratories. 
Should such bacteria be found in a 
paper mill, the finding might have 
significance as a criterion of the state

of general sanitation maintained in the 
mill’s operations, but it would have no 
direct relation to either the bacteria 
count of the finished paper or the 
sanitary quality of a container made 
from the paper. No disease-producing 
germs can survive temperatures of pa
per dryers, so the only chance of their 
being present on finished paper is 
through subsequent contamination.

Inasmuch as the promise of benefits 
to accrue to the consumer in return 
for the expense of a special systematic 
paper mill inspection is so slight, it 
seems that the inclusion of an inspec
tion provision in control regulations 
at this time would be unjustified. 
There seems to be no call for inspection 
of paper mills unless perhaps by local 
authorities as a part of their regular 
routine inspection programs.

M o i s t u r e - P r o o f i n g

There have been many dissertations, 
oral and written, on the merits and 
the imperfections of paraffin as a 
moisture-proofing material for paper 
milk containers. Manufacturers of 
paper milk containers are fully awake 
to the possibilities of improvement 
along this line, and no material of more 
satisfactory general properties than 
paraffin will be available for very long 
before it is adopted by the industry.

With regard to the bacterial quality 
of the containers in relation to the con
ditions of paraffin treatment, Tanner 
and Lewis (1940) reviewed literature 
on germicidal properties of paraffin 
and presented much new information 
on this subject. Two very significant 
facts were discussed. One was that, 
in studying the germicidal effect of 
paraffin, one must consider the effects 
of physical and mechanical properties 
of the material upon bacteria as well as 
the lethal effect of heat. The bacteri
cidal factor of imprisonment, which is 
effective because of the physical prop
erties of paraffin, was discussed. This 
has been mentioned by other investi-
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g a to rs , including S anb orn  and B reed  
(1 9 3 9 a , 1 9 3 9 b ) , S anborn  ( 1 9 4 0 ) ,  and  
M udge ( 1 9 3 9 ) .  T h e  oth er fa ct w as  
th at it is easy, in investigations of this 
n atu re , to  lose the p ractical perspective  
and to  follow  a technique in the labo
ra to ry  w hich gives results th at a re  
m isleading w hen applied to  p ractice . 
Possession  of th is fault seem s to  have  
been indicated by m any of the investi
g a to rs  w hose w ork  on lethal effect of 
paraffin w as review ed.

A fte r all evidence is w eighed, it 
w ould seem  to  be open to question  
as to w hether or not the specification  
of tem p eratu re  of paraffin treatm en t on  
the basis of lethal value can be ju sti
fied. T h is  point is of im portance be
cause of the fa ct th at a  b etter con tain er  
from  a physical standpoint is obtained  
w hen it is m ade at a  tem p eratu re  be
tw een 1 6 0  and 1 7 0 °  F .  than w hen it is 
m ade a t a  tem p eratu re  betw een 1 7 0  and  
1 9 0 °  F .  T h e  fa cto r of im prisonm ent 
of b acteria  lends w eight to  the a rg u 
m ent in fav o r of low er paraffin' te m 
p eratu res, because the b etter the p a r
affin coating, the m ore effective should  
be the im prisonm ent of b acteria.

S anborn  and B reed  (1 9 3 6 b )  found  
few er colonies in containers paraffined  
a t a  tem p eratu re  of 165 to  1 7 0 °  F .  
th an  in con tain ers paraffined a t a  te m 
p eratu re  of 1 8 0  to  1 8 5 °  F .  Stoltz  
and A rm stro n g  (1 9 3 9 )  found th at 
paraffin applied to p aper containers a t 
tem p eratu res above 1 7 0 °  F .  did not 
p ro tect the liquid in the containers  
from  absorption by the p aper as well 
as paraffin applied a t tem peratu res  
below. 1 7 0 °  F .

T h e  low resistan ce of n on-spore
form ing b acteria to  unfavorable condi
tions, discussed previously, is a  facto r  
in establishing the likelihood th at the 
function of paraffin as a  bactericidal 
agen t on p aper milk containers is a 
m inor one. T h e  existen ce of the bac
tericidal pow er of th e paraffin tre a t
m en t is im portan t as a  safeguard, but 
the fa ct th a t viable disease-producing  
b acteria  can hard ly  be present in  the

con tain ers before th e treatm en t m akes  
this pow er seem  alm ost superfluous.*

E x a m i n a t i o n  o f  C o n t a i n e r s

I t  is generally know n by those  
closely associated  w ith milk con trol 
w ork  th at the sterile rinse te s t m ethods  
designed for u se w hen low  counts a re  
exp ected , w hich w ere described in the  
7th  edition of Standard M ethods for  the 
Examination o f Dairy Products, had  
th eir origin  in w ork  w ith p aper m ilk  
con tain ers. T h e  low  b acteria  counts  
th at p revail in p aper m ilk con tain ers  
w ere responsible fo r tw o fu rth er new  
developm ents in  san itary  con trol w ork  
w ith m ilk bottles— the em ploym ent of 
broth  sterility  con trol tests , w hich give  
results, n ot in term s of b acteria  counts, 
but in term s of p ercen tage of sterile  
con tain ers, and the accom panim ent of 
both the sterile  rinse and th e broth  
sterility  tests w ith  a  con tro l te s t as  
routine p roced u re, to  d etect th e p rob a
bility of lab oratory  contam ination  of 
sam ples.

M udge and F o o rd  ( 1 9 4 0 )  first pub
lished evidence of th e need for tech 
nique con trol fo r these te s ts ;  a t the  
sam e tim e th ey  described a  “needle 
p un cture” technique fo r th e b roth  s te r
ility te s t .f  U se  of this technique re 
duces . the likelihood of contam ination  
below th at w hich is p resen t in the broth  
sterility  test w hen m anipulated by the  
older technique.

C ontrols for indicating the p rob a
bility of contam ination a re  routine in 
ou r laboratories. In  the execu tion  of 
the technique con trol, every  step in the  
m anipulation of the regu lar test is 
sim ulated so th at every  chance of con 
tam ination w hich occu rs in the regu lar  
test is duplicated. F o r  technique con 
tro l, the follow ing proced ure is carried  
o u t :

* Author’s Note: The specifications on time and 
temperature required in paraffin treatment of paper 
milk containers were removed from the model milk 
code of U. S. Public Health Service by the Milk 
Sanitation Advisory Board in July, 1941.t  Author’s Note: This technique is included as
a tentative alternate method in Standard M ethods 
fo r  the Examination o f  D airy Products, 8th Edition 
1941.
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Five hundred ml. flasks are fitted with 
cotton plugs and sterilized for 20 minutes 
at 250° F. The plugs are removed, 20 ml. 
of sterile water is added to each flask, 
sterile rubber stoppers inserted, and the 
flasks are shaken with a circular movement 
25 times. Twelve ml. of this rinse water 
is pipetted out, 10 ml. being spread among 
three Petri dishes, and the remaining 2 ml. 
is run into a test tube containing sterile 
nutrient broth to check the sterility of the 
pipettes. The Petri dishes are poured with 
2 per cent nutrient agar then incubated at 
37° C. for 48 hours. To the 8 ml. of rinse 
water remaining in the flask, 20 ml. of nu
trient broth is added and the cotton plugs 
are reinserted. The flasks are then incu
bated. (The operation of incubating the 
flask containing nutrient broth was intro
duced in July, 1940.)

T h e combined sterile rinse ahd  
"in tra -co n tain er” test is m ade by pour
ing 2 0  ml. of sterile w ater into a milk 
container, w ashing the interior surface  
of the container with the w ater by 
shaking the container 2 5  tim es through  
an am plitude of one foot in 13 seconds, 
w ithdraw ing 10 ml. of the w ater by 
pipette and distributing it into three  
nutrient ag a r plates, adding to  the  
10 ml. of w ater in the container 2 0  ml. 
of 2  percent nutrient a g a r solution, 
perm itting the a g a r to  set in the bottom  
of the container, and inverting the con
tainer to prevent w ater of condensation  
from  spreading colonies on the surface  
of the agar. T h e container is incubated  
for 4 8  hours.

A  statistical analysis is required to  
set forth the im plications of the d ata  
yielded by these tests, and such an  
analysis is being m ade. In terestin g  
facts a re  revealed, how ever, by a  su per
ficial analysis of tabulated data, which  
a re  presented below. T hese d ata  are  
from  a sum m ary rep ort such as is 
m ade by one of ou r laboratories each  
m onth.

T able 1 gives a  recapitulation  of all 
exam ination  data obtained in the labo
ra to ry  between N ovem ber, 1 9 3 9 , and  
D ecem ber 1, 1940 . T able 2  gives a  
sim ilar recapitulation of all d ata col
lected since the in corporation  of the  
“ in tra-con tain er” test into the routine  
procedure in Ju ly , 1940 .

F o u r  observations gathered from  in
spection of the tables a re  n o te d :

1. In Table 2 the excess of percentage of 
sterile containers for the intra-container test 
(92.5) over percentage of sterile containers 
for the plate count test (87.3) is a measure 
of the extent of contamination that occurred 
in the operation of transferring water from 
the containers to plates minus the extent of 
contamination that occurred in the operation 
of putting nutrient agar solution in the 
containers.

2. Percentage of sterile samples in both 
the rinse and the control tests was greater 
in recent months than were the averages for 
the entire 13 month period. This might 
indicate a progressive improvement in lab- 
oratorv technique.

3. The percentage of sterile samples in 
the control tests did not differ materially

T A B L E  1

B acteriological Condition of M ilk  Containers, November, 1939-November, 1940 

Container Rinse Test (W ater)—Plate Count <

Size ■

Number Total number 
containers organisms 

tested present

Average number 
organisms per con

taminated container

Percentage
containers

sterile

Q t 6443 5428 4.49 81.3

Size
Qt.

Container Sterility 
Number 

containers 
tested 
6501

Test (Broth) 
Percentage 
containers 

sterile 
83.9

Percentage
containers
non-sterile

16.1

Number
rinsed

1920

Controls— 500 ml. Flasks (Without Broth P rior to July, 1940) 
Total number Average number 

organisms organisms per con- 
present taminated flask 

1388 4.70

Percentage
found
sterile
84.6
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T A B L E  2

B acteriological Condition of M il k  Containers, J uly-N ovember, 1940

Container Rinse Test (W ater)—Plate Count
Number Total number Average number Percentage

containers organisms organisms per con containers
Size tested present taminated container sterile

Qt. 3189 1168 2 .88  

Rinse Test—Intra-Container

87.3

Qt. 3189 826

Controls—500

3 .59

ml. Flasks

92.5

Total number Average number Percentage
Number organisms organisms per con found

rinsed present taminated flask sterile
1032 574 6.83 91 .8

from the percentage of sterile samples in 
the tests of containers. This might indicate 
that the bulk of the non-sterility findings in 
the regular tests was due to laboratory 
contamination.

4. The. average number of organisms per 
contaminated sample was greater in the 
controls than in the tested containers. This 
might be accidental, or it might indicate 
that the controls really present greater 
opportunity for contamination than do the 
regular tests. At any rate, this feature of 
the data tends to strengthen the indication 
that most of the non-sterility results ob
tained in regular tests were the result of 
laboratory contamination.

D i f f i c u l t i e s  f r o m  M i l k  F o a m i n g

T ra c y  ( 1 9 3 8 )  nam ed a  num ber of 
ad vantages and disadvantages of p aper 
con tain ers from  the standpoint of plant 
operation, based on his own ob serva
tion. H e  exp ressed  one of the dis
advantages as “foam ing of milk (p a r 
ticularly  hom ogenized m ilk) m aking it 
difficult to  seal the package w ithout 
gettin g  m ilk on outside of co n tain er.”

T h e  p resen t high ra te  of in crease in 
th e use of hom ogenized milk has fo
cused attention  on this problem  of 
foam ing during filling. O u r tech n i
cians, in collaboration w ith those of 
milk distributors, have found th at 
foam ing trouble can be entirely re 
lieved by elim inating aeration  of milk 
in the flow system s of the pasteurizing  
and bottling plants. Som e d istributors  
had n ever before realized a t how  m any  
points th eir m ilk w as taking in a ir  in 

.flowing from  the p asteu rizer to  the

filler. F o r  exam ple, w henever a  cooler  
trough  o r a  su rge tan k  is perm itted  
to  drain em pty, o r w henever a  pum p is 
operated  at g re a te r cap acity  than  a  feed  
line is capable of supplying, a ir is 
draw n into the milk and is responsible 
for foam ing at the filler. T h e  trouble  
is elim inated by introducing level con 
tro l in the various units of the flow 
system  and elim inating unbalanced  
conditions at pum ps.

F r o z e n  M i l k

O ne im portan t ad vantage of p aper  
containers w as dem onstrated  by T ra cy . 
W h en  m ilk freezes in a  p aper milk  
con tain er, th e seal of the con tain er is 
not broken. T h ro u g h  D r. T r a c y ’s 
cou rtesy , his dem onstration  of th is fact 
is illustrated  by a  photograph in F ig 
ure 6 . A  on e-q u art glass bottle and a  
on e-q uart p aper con tain er, filled with  
milk, a re  show n after having been held 
a t a  tem p eratu re  of — 1 5 °  F .  fo r  4 8  
hours. D istention  of th e sides of the  
paper con tain er provided increased  co n 
tainer cap acity  when the milk expanded  
in freezing.

S u m m a r y

S tan d ard s fo r regulations oertain in g  
to p aper milk containers have been in 
the process of developm ent since 1 9 3 7 ' 
w hen the first of tw o conferences w as  
held a t th e  N ew  Y o r k  S ta te  A g ricu l
tu ral E x p e rim e n t S tation , G eneva,
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New York. In 1940, the Biological 
Control Committee of the Technical 
Association of the Pulp and Paper 
Industry published a proposed method 
for bacteriological examination of pa
per and the American Public Health 
Association Committee on S ta n d a rd  
M eth o d s fo r  the E xa m in a tio n  o f D airy  
P ro d u cts  reported that it was studying 
laboratory procedure for the bacte
riological examination of paper. Ap
paratus required for this test is 
comparatively simple and inexpensive.

Because of insufficient dissemination 
among health officials of facts pertain
ing to the establishment of reasonable 
tolerances in respect to bacteria counts 
of paper, a tendency of some agencies 
has been observed toward establishing 
unreasonably rigorous standards. The 
number of organisms in paper used in 
containers is of little significance in 
the protection of public health, and the 
relationship between paper mill sani
tation and the number of bacteria in 
finished paper has not been definitely 
established. Every possible means of 
putting dependable information into 
the hands of health officials should be 
employed so as to preclude the estab
lishment of regulations that would 
burden the industry with unwarranted 
expense or possibly lead to the exclu
sion of excellent paper mills from the 
manufacture of paper stock for milk 
containers.

Because of inherent inaccuracies in 
laboratory methods of determining 
bacteria counts and because bacteria 
counts are not directly significant in 
public health protection, some public 
health officials are placing increasing 
emphasis on control from the stand
point of types of bacteria. The use of 
bacteria counts as the basis of public 
health regulations led to the ironing 
out of inaccuracies in the counts by 
the application of various types of 
mathematical treatment. This is a 
perfectly reasonable procedure, since, 
fundamentally, counts are mathemati
cal, but not sufficiently precise to war
rant the stressing of individual counts

in connection with rigid standards. 
Treatment by the method of loga
rithmic average is probably the fairest 
manner of dealing with such data.

There are many indications that the 
maintenance of a special sanitary in
spection system for paper mills would 
not be beneficial to the industry and 
would merely introduce an unjustified 
item of cost to be borne by the con
sumer. Converting plants are under 
the scrutiny and control of the health 
agencies which inspect dairies in the 
vicinity of the converting plant.

It is doubtful that the specification 
of temperature of paraffin treatment of 
milk containers on the basis of lethal 
value can be justified. Investigators 
have found that paper milk containers 
paraffined at a temperature of 165 to 
170° F. are better than containers 
paraffined at a temperature of 180 to 
185° F.

Data show that, in the interpreta
tion of results from the testing of 
containers for sterility by the rinse 
technique, laboratory contamination is 
responsible for a large proportion of 
the positive findings.
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A  Discussion of Mastitis*
H . L .  Davis, W . H . K immer, and J . A. Anderson

Filter Products Division, Johnson and Johnson, New Brunsioick, N . J .

I .  I n t r o d u c t i o n

Fo r  a num ber of reasons the occu r
rence of m astitis in our d airy herds  

is becom ing m ore widely recognized as 
of p rim ary  significance. I t  lias been  
estim ated th at from  15 to  4 0  percent 
of the d airy cow s in this cou n try  have  
this disease in som e degree, and th at 
i t  robs the d airy  industry  of m ore  
than  on e-sixth  of its  potential p rod uc
tion ( 1 ) .  T o  th e farm er th is  m ay m ean  
reduced production, rejectio n  of his 
m arket m ilk, and even actu al loss of 
his anim als. T o  the m ilk dealer it  
m eans th e necessity of continual scru 
tiny  of all subm itted milk, and of r e 
jection  of contam inated batches, in  
ord er th at quality stan d ard s m ay be 
m aintained. T o  the public it m eans an  
im pairm ent in  the quality and accep 
tability of an  essential foodstuff, and  
an actual h azard  to  health. A lthough  
m ost of th e m icroorgan ism s associated  
w ith bovine m astitis a re  n ot pathogenic  
to  hum ans, it has been d em onstrated  
th at a  relation exists  betw een such in
fections and som e cases and even epi
dem ics of septic sore  th ro a t and other 
m ilk-borne diseases. E sp ecially  h az
ard ou s is the careless hum an infection  
of the bovine udder w ith  organism s  
w hich a re  pathogenic. T h is  justifies 
th e in creasing vigilance of public health  
officers in  this reg a rd  ( 1 2 ) .  I t  will 

'a lw a y s  be tru e  th a t safeguarding the  
actu al production  of the m ilk is p refer
able to  an y dependence on  p asteu riza
tion  o r  oth er processes fo r  safety.

T h is  problem  is one, th erefore, which

♦ N ote: This paper attempts a constructive sur
vey and review of some recent work, and presents 
concepts of the cause, cure, and prevention Of 
mastitis. I t  is presented as a service to the dairy 
industry, whose cooperation with veterinarians will 
hold this disease under control.

affects d irectly nearly  ev ery  m em ber 
of ou r population. In  this p ap er an  
attem pt will be m ade to sum m arize  
som e of the general facts about m astitis, 
to indicate briefly som e of its results, 
its diagnosis, and its treatm en t, and  
to  present these item s in a  form  useful 
to  people supervising th e production  
and handling of milk. T h e  p rotection  
of milk consum ers rests  in th e  hands  
of the dairym en, th e veterin arian s, and  
the variou s handlers of m ilk, all of 
w hom  continue th e p rogress already  
m ade.

I I .  W h a t  I s M a s t i t i s ?

T h e  te rm  m astitis com es from  th e  
G reek, and m eans an inflam m ation of 
the breast. In  the d airy  in d ustry , m as
titis usually m eans an infectious disease 
of the bovine udder, m anifested by  
acute o r chronic inflam m ation. I t  is 
caused by th e invasion of the bovine 
te a t and udder by one o r m ore types  
of m icroorgan ism s, to  prod uce a  con 
dition com m only designated as “g a r 
g et.” A  v e ry  large  p rop ortion  of all 
m astitis cases a re  due to  the presence  
of S trep to co ccu s  agalactiae, and this  
is said to  be the only organ ism  c a 
pable of producing contagious m astitis. 
H o w ev er, several o th er gen era  and  
species have been show n to  be p resen t 
in m astitic u dd ers. T h ese  include  
S trep to co ccu s  dysgalactiae, S trep to co c
cu s  u b eris , S trep to co ccu s  faecalis, 
staphylococci, E sch erich ia  coli, C o rn y e-  
ba cteriu m  p y o g en es , and oth ers. In  
som e instances severe bruises o r  o th er  
in juries m ay give rise to  inflam m ation  
of the udder and o th er sym ptom s of 
m astitis w ithout show ing the presence  
of infections.
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The Infective Process 
M an y attem p ts have been m ade to  

produce m astitic infection by feeding  
virulent strain s of such organism s, o r  
by in jectin g  them  into the blood stream . 
In  no case have these attem pts su c
ceeded. T h e  condition has been a rti
ficially produced  by introdu cin g sus
pensions of b acteria  into the tea t canal 
beyond the m eatus of th e tea t. E v e n  
here low  con centrations of active o r 
ganism s a re  less effective, and the  
disease is produced  by a  single inocu
lation only w hen high con centrations  
a re  used. I t  is believed ( 8 )  th at n o r
m al milk contains som e n atu ral sub
stance capable of inhibiting bacterial 
grow th , and th at this m aterial is able to  
ca re  for m inor invasions, but fails in the  
face of large num bers of organism s.

T h e  w eight of evidence, th erefore, 
indicates th a t all such infections en ter  
the udder from  the outside. T h e  o r
ganism s a re  carried  on bedding, on the  
hands of careless m ilkers, on the teat 
cups of m ilking m achines, o r on oth er  
su rfaces, so as to  be deposited a t  th e  
opening of the te a t canal. E n tra n ce  
m ay be effected by the suction w ithin  
the teat on the re laxatio n  in terval of 
the m ilking process o r by som e oth er  
m echanism . E n tra n ce  is facilitated if 
the spincter m uscle be relaxed  so as to  
close th e te a t incom pletely, o r if th ere  
o ccu r an y in ju ry  such as a  w ire cu t  
o r  a  bruise w ith breaking of th e skin.

The Mechanism of the Infectious Process 
Ju s t  w hat happens after the o rg an 

ism s becom e well established in the  
udder is not entirely  clear, but certain  
sym ptom s of the disease contribute  
som e understanding. A  m a jo r resu lt 
seem s to  be a  m arked alteration  in the  
perm eability of the tissues w hich n o r
m ally separate the blood stream  from  
the m am m ary gland. I t  m ust be re 
m em bered th at anything taken from  
th is gland w as brou ght to  it in som e  
form  in the blood stream . In  the blood  
stream  a re  found the am ino acids, poly
peptides, and sim ple p roteins w hich  
la ter are  to  form  casein and the oth er

milk p roteins. In  the blood stream  
also are  found those fats and p hos- 
phatids w hich a re  to  be con verted  to  
b u tter-fat, and th e salts and w ater  
w hich ap pear in  th e m ilk. In  the n o r
m al udder all these m aterials p ass the  
tissue b a rrie r and ap pear m o re  o r less 
altered  in th e  milk. In  badly infected  
udders th ere  is an  abnorm al conversion  
of th e m ilk com ponents in the udder 
so  th a t m astitic m ilk show s a  low er 
th an  norm al lactose and casein con ten t, 
and a  h igh er chloride con ten t. In  such  
udders, th e  salts fro m  th e blood stream  
pass fhe b a rrie r in quantities la rg e r  
th an  norm al so th a t th e  chlorides m ay  
be estim ated  by th e  titra tio n  te st, and  
the o th er (b u ffe r) salts by th eir effect 
on the acid ity  of th e milk. In  norm al 
m ilk th e p H  is about 6 .4 - 6 .6  (th e  p H  
of colostru m  is som ew hat lo w e r), 
w hile th e p H  of cow ’s blood is about 
7 .4 . O n e of th e m anifestations of se
v e re  m astitis is a  rise  in p H , so th at 
m ilk w ith  p H  6 .7  is questionable, and  
p H  6 .8  and above is usually rated  as  
m astitic.

T h e  · defenders of a  healthy body  
again st infectious organ ism s a re  the  
w hite blood cells, o r  leu cocytes. T h e  
blood stream  ca rrie s  m illions of these  
cells to  th e focu s of infection, an d  th ere  
th ey  tend to  kill o r  n eutralize the b ac
te ria  by ( a )  actu ally  engulfing them  
(p h a g o cy to s is ), o r  (b )  by th e form a
tion of chem icals w hich kill th em . 
S im ilarly  a  b acterial invasion of the  
cow ’s udder brings a  flood of leucocytes  
to  do th eir job. T h e y  pass th rou gh  the  
b a rrie r  and often ap pear in th e milk  
as floes o r  clum ps.

I t  is of in terest to  note th a t very  
often a  high b acterial count· in m astitic  

-m ilk is n o t accom panied by, but is 
follow ed by a  high leu cocyte count. In  
oth er w ord s, th e re  is  a  definite lag  in  
th e assem bly of th e  p ro tectiv e  forces, 
and, although in th e  usual case  the  
b acteria  cou nts and th e leu cocyte cou n ts  
v a ry  from  com p aratively  low  (b u t still 
above th e norm al level) to  v e ry  high, 
th e health  forces a re  la te r in arriv in g  
on th e scene.
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In addition to these effects, the bac
terial invasion brings about a general
ized reaction in the udder similar to 
that of a carbuncle. As this inflamma-

“meaty” scar tissue which rapidly loses 
its capacity to produce milk. Such an 
udder is said to be “indurated.” 

Another evidence of the increased
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F ig u r e  1
C ross Section  o f the R ear Quarters o f A Coiv’s Udder.

From “ The Comparative Anatomy of Mammary Glands ” by C. W. Turner.

tion spreads, there is production of permeability of this barrier is seen in
mucous material and of dead tissue the report (5 ) that skim milk from
cells in the milk. There is also, an infected quarters gave the precipitin
increase in the connective tissue be- reaction with cow serum, indicating an 
tween the glands, and a change of the increased amount of blood serum pro-
soft spongy gland tissue into a hard and teins in the milk. It thus becomes



J ournal  of M il k  T echnology 21

clear that in severe cases of mastitis 
the barrier permits the passage of ab
normal amounts of salts, proteins, and 
leucocytes, whose presence may be used 
in the detection of the disease. This 
has been stated in a recent paper in 
these words: “Since some of these

lactose,, casein)

The course of mastitis may follow 
two rather distinct forms which seem 
to depend on the general health of the 
cow, treatment, virulence of the infec-. 
tion, and other factors. In the less 
common acute form, a severe case of 
mastitis develops quickly, the infected

The Form s of M astitis

(b )  mastitic

F igure 2. U dder T issue
N orm al Udder Tissue (L e ft )  and Chronic M astitic Udder Tissue (R ight). N ote  

Conversion o f S o ft M ilk—Producing Tissue into M eaty, F ibrous Tissue.
Courtesy of the College of Agriculture, University of Maine.

may be derived directly from the blood 
by diffusion through the cell mem
branes, while others must be syn
thesized in the mammery gland, it 
appears as though in mastitis there 
must be a change in the synthetic and 
secretory mechanisms of milk secretion 
as well as an increase in the permea
bility of the cell membranes” (14).

quarters become swollen and painful, 
and there is a sudden decrease in milk 
flow, accompanied by chills and fever. 
The cow may be “off-feed,” the infected 
quarters often become dry, contracted, 
and hard. The infected tissue may 
“slough” so that the animal actually 
loses one or more quarters, and the 
death of the animal is not an unknown 
sequel (16 ).
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T h e swelling m entioned above should  
n ot be confused w ith th e  norm al sw ell
in g  o r “ caking” of th e udder ju st p rio r  
to  and· im m ediately a fter p artu rition , 
fo r  th is is usually an  edem atous sw ell
in g  under the skin, caused by disturbed  
circulation  of th e blood from  th e p res
su re  created  by th e new  m ilk flow.

M o re  often th e developm ent of the 
chronic form  of th e disease m ay  
continue undetected th rou gh  several 
m onths o r y e a rs , until m uch of the  
gland tissue is  replaced by useless scar  
o r  fibrous tissue. In  m a n y  cases th e  
te a t canal is involved, and sca r tissue  
develops until th e  can al is p artially  or  
com pletely closed. S u rgical in terven
tion  provides tem p orary  relief, but m as
titis  h as been cu red  only rare ly  up to  
now . In  both form s of the disease, the  
presen ce of b acteria , leucocytes, and  
abnorm alities m ay  usually be dem on
strated  in the m ilk. E ith e r  form  m ay  
change into the other.

I I I .  H o w  Is  M a s t i t i s  . D e t e c t e d  ?

Physical Methods
Several physical m ethods will detect 

advanced stages of m astitis. A  physical 
exam ination  of the udder involves the  
Observation of abnorm al shapes o r un- 
sym m etrical q u arters, as well as of any  
possible injuries or non-functioning  
q u arters. A careful feeling and knead
in g  . (p alp ation ) of th e m ilked-out 
udder m ay reveal h ard  fibrous q u arters, 
lum ps or sw ellings, and “ spider” o r  
obstruction  in the te a ts . T h is physical 
exam ination  is exten d ed  to  th e m ilk  
w hen clum ps, clots, flakes, o r  strin gs  
m ay ap pear in  th e fore-m ilk, and be 
cau ght on th e fine-m esh w ire  o r  black  
cloth  stra in er co v er of th e strip-cup. 
T h ese  ap pear to  consist of m ucus, 
tissue cells, and m asses of leu cocytes. 
T h e  daily use of th e strip -cu p  in th eir  
detection is a  p ractical and reasonably  
sensitive test fo r advanced cases of 
m astitis— the v e ry  least th at should be 
done by every p rod u cer. M ilk th at 
appears bloody, brow n, Or otherw ise  
discolored indicates m astitis, excep t in

a  fresh cow  o r one w ith  in ju ries. S u ch  
milk often has a  b itter o r salty  taste , 
and is usually badly contam inated  w ith  
m icroorgan ism s, so th at it is unfit to  
en ter the m arket. M ak in g a  reco rd  of 
recu rren t positive findings in th e strip -  
cup te st will often b etray  th e  incidence  
and developm ent of m astitis in a  cow  
before an y g ro ss  ex tern al changes a re  
apparent.

Chemical Tests
F o r  those cases in w hich th e udder 

and m ilk appear n orm al, som ew hat 
m ore sensitive chem ical tests  have been  
proposed.

1. B ro m  thym ol blue is an  organ ic  
dyestuff w hich is yellow  a t  p H  6 .0  and  
blue a t p H  7 .6 , and w hich is widely  
used fo r th e detection of m astitis. 
W h en  a  solution of th is in d icator is ' 
added to  norm al m ilk, thp co lor be
com es yellow  to  light green , w hile a  
g rass green  o r blue co lor indicates m as
titis. W h ile  th is te s t is n ot valid on  
cow s recen tly  freshened n o r on cow s  
in the last stages of lactation , it  is 
widely used in con ju nction  w ith  th e  
strip-cup. In  all such tests , each  q u a r
te r  should be sam pled separately.

2 . M ethylene blue is a  dye w hich is 
reduced to  a  colorless form  in solutions 
in w hich th ere  is a  deficiency of d is
solved o r loosely com bined oxygen . 
S ince b acteria  have th e pow er of p ro 
ducing such  conditions, th e ra te  a t  
w hich a  m ilk-m ethylene blue m ix tu re  
loses its co lor p erm its an  estim ate of 
th e bacterial population. In  m ost cases  
a  bleaching in less th an  3 .5  h ours is 
taken as an  in d ex  of excessive  con 
tam ination  of th e  milk.

3 . T itra tio n  w ith silver n itra te  will 
reveal abnorm ally high con centrations  
of th e chlorides responsible fo r th e salty  
taste . A s  in the acidity  te st above, 
individual cow s show  ra th e r w ide  
variation s. R ecen tly  a  test depend
ing on electrical conductivity  has

- been proposed to  detect excessive  salt 
con cen tration s.III. *

* See this J ournal, 3, 314 (1940).
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4 .  C a ta la s e  is  a n  e n z y m e  ca p a b le  of  
■catalyzing th e  d e co m p o sitio n  o f h y d ro 
g e n  p e ro x id e . I n  in fe c te d  u d d e rs  leu 
c o c y te s  o r  o th e r  b lood  b od ies r ic h  in  
c a ta la s e  a r e  m o re  a b u n d a n t, a n d  it  is  
c la im e d  ( 1 2 )  th a t  th e  d e te rm in a tio n  
o f  c a ta la s e  a c t iv i ty  w ill d e te c t  m o re  
th a n  8 0  p e rc e n t o f  a ll m a s titis  ca se s .

5 . R e n n e t is  a n  e n z y m e  cap ab le  of  
c o a g u la tin g  m ilk , a n d  h a s  b een  u sed  
b y  H a d le y  ( 2 )  to  d e te c t  m a s titis . In  
m a s titis  th e  lo w e re d  ca se in  c o n te n t, th e  
h ig h e r  p e rc e n ta g e  o f  n o n -ca s e in  p r o 
te in s , th e  h ig h e r  p H , a n d  th e  h ig h e r  
s a lt  c o n c e n tra tio n  o f  th e  m ilk  all te n d  
t o  r e ta r d  th e  c o a g u la tio n  b y  re n n e t. 
T h e  re lia b ility  o f  th is  sim p le  te s t  is  said  
t o  b e co m p a ra b le  to  th a t  o f  th e  in d i
c a t o r  a n d  ch lo rid e  te s t  ( 1 2 ) .

6 .  T h e  W h ite s id e  te s t  is  o n e  o f th e  
m o re  re c e n tly  p ro p o s e d  m e th o d s . A  
m o d ifica tio n  p ro p o s e d  b y  M u rp h y  an d  
H a n s o n  ( 1 1 )  in v o lv e s  th e  m ix in g  o f  
o n e  v o lu m e  o f  N o r m a l  ( 4 % )  so d iu m  
h y d ro x id e  w ith  5  v o lu m e s  o f fo re 
m ilk . W h e n  d ro p s  a r e  m ix e d  2 0  
s e co n d s  on  a  g la ss  p la te , n o rm a l m ilk  
re m a in s  u n a ffe c te d , w h ile  m a s titic  m ilk  
s h o w s  a  c o a g u la tio n  w h ich  is p ro p o r 
tio n a l  to  th e  d e g re e  o f in fe ctio n . In  
a  3 +  re a c tio n  th e  s y s te m  firs t  fo rm s  
a  v is c id  m a s s  a n d  th e n  b re a k s  up  in to  
a  s lig h tly  o p aq u e  fluid a n d  a  p re c ip i
t a t e  co m p o se d  o f la rg e  p a rtic le s  o r  a  
so lid  m a s s  o f  scu m -lik e  n a tu re , w h ile  
th e  m a x im u m  te s t  ( 4 + )  is c h a r a c te r 
ized  b y  a  th ick  v is c id  m a s s  th a t  d o es  
n o t  b re a k  u p . R e fr ig e r a tio n  o f th e  
fo re -m ilk  sam p les re v e a ls  2 0  to  4 0  p e r 
c e n t  m o re  re a c tio n s  a s  co m p a re d  w ith  
th e  fre s h  sam p les. A n  e x te n s iv e  se 
r ie s  o f te s ts  in d ica te d  th a t  th e  c o r r e la 
t io n  o f  th is  te s t  w ith  th e  le u co cy te  co u n t  
is b e tte r  th a n  w ith  th e  o rg a n ism  
c o u n t ( 1 1 ) .

7 . In  th e  H o tis  te s t  0 .5  m l. o f  a  
0 .5  p e rc e n t so lu tio n  o f b ro m cre so l  
p u rp le  is  a d d ed  to  9 .5  m l. o f m ilk . T h is  
is a lso  a n  in d ic a to r  o f a c id ity  (y e llo w  
p H  5 .2 — p H  6 .8  p u rp le )  b u t, w h en  
u se d  w ith  so d iu m  a zid e  o r  o th e r  ad d ed  
m a te r ia ls , its  a c tio n  in v o lv e s  o th e r  f a c 

to r s .  A f te r  in cu b a tio n  o f  th e  in itia lly  
p u rp le  so lu tio n  f o r  2 4  h o u rs , v a r io u s  
ty p e s  o f b a c te r ia  a r e  re c o g n iz e d  by. 
p eo p le  skilled  in  th e  te s t . S o m e  o f  
th e  re a c tio n s  o b s e rv e d  d ep en d  o n  th e  
d e v e lo p m e n t o f  a c id ity , w h ile  o th e rs  
in v o lv e  th e  a p p e a ra n c e  o f c a n a r y  y e l -  . 
lo w  o r  o th e r  c o lo re d  s p o ts , flak es, o r  ■ 
p re c ip ita te s . T h is  t e s t  is  co n sid e ra b ly  Vg 
m o re  th a n  a  ch e m ica l te s t ,  a n d  r e p r e 
se n ts  a  sim plified  c u ltu ra l  te s t  o f  g r o w -  ■ 
in g  u sefu ln ess  n o t  o n ly  in  d e te c t
in g  m a s titis , b u t a ls o  in  d e te rm in in g  
th e  c la ss ifica tio n  o f  th e  c a u s a tiv e  
o rg a n ism s.

Microscopic Examination of Milk 
In  th e  v ie w  o f m a n y  ab le  in v e s ti

g a to rs  th e  m o s t  re lia b le  d e te c tio n  o f  
m a s titis  is  b y  m ic ro s c o p ic  e x a m in a tio n  
a n d  b a cte rio lo g ica l c u ltu re  stud ies*  
T h is  in v o lv e s  th e  e x a m in a tio n  o f  th e  
m ilk  fo r  le u co cy te s , ep ith elial ce lls , 
m u c u s , a n d  m ic ro o rg a n is m s . T h e
p re s e n c e  o f  m o re  th a n  5 0 0 ,0 0 0  le u 
c o c y te s  p e r  m l. is  u su a lly  in d ica tiv e  
o f a n  u d d e r a b n o rm a lity  a n d  p o ssib ly  
m a s titis . T h e  p re s e n c e  o f  la rg e  n u m 
b e rs  o f  lo n g  c h a in  s tre p to c o c c i  in  
a se p tica lly  d ra w n  m ilk  is  c o rre la te d  
w ith  a  te s t  fo r  th e ir  p o ssib le  p a th o 
g e n ic ity  b y  th e  d e g re e  o f h e m o ly sis  o f  
a re a s  s u rro u n d in g  co lo n ie s  in o c u 
la te d  q>n d e fib rin ated  h o rs e  o r  rab b it  
blood  a g a r . C o lo n ie s  sh o w in g  a  w id e  
zo n e o f h em o ly sis  m a y  be of h u m an  
o rig in , a n d  co w s g iv in g  off th e s e  ty p es  
should  b e e lim in ated  ( 1 3 ) .  L i t t le  ( 7 )  
re c o rd s  2 ,1 6 3  e x a m in a tio n s  o f th e  f o r e 
m ilk  o f co w s  a ffe cte d  w ith  su b clin ica l , 
m a stitis , fin d in g  th a t  p la tin g  th e  f o r e -  ; 
m ilk in  b lood  a g a r  a n d  d ire c t  le u co cy te  
co u n ts  a r e  m o re  efficien t in  d e te c tin g  
in fe ctio n  th a n  e ith e r  p H  o r  th e  c h lo r 
id e te s t . S u c h  te s ts  n eed  to  be r e 
p e a te d  a t  re g u la r  in te rv a ls  ( 1 1 ) ,  s in ce  
in  ca se s  o f k n o w n  m a s titis  th e  c o u n ts  
o f su ch  cells  a n d  o f  su ch  o rg a n ism s  
v a r y  in d e p e n d e n tly  (a n d  o fte n  o p 
p o s ite ly ) f ro m  re la tiv e ly  lo w  to  v e r y  
h ig h  v a lu e s . T h e  sk illed  v e te r in a r ia n  
is o fte n  of v alu ab le  a s s is ta n c e  in  su ch  
te s ts , a n d  in  so m e a re a s  c a n  u se  so m e
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facilities of city and state laboratories.
It appears that no single test so far 

proposed is completely dependable in 
the detection of mastitis ( 4 ) ,  and real 
progress may be made if students of 
the problem realize that one may test

relatively low. A few hours later 
milk from the same quarter may show 
a much lower organism count but a 
very high leucocyte count. In view 
of this it is not surprising that two 
tests which depended on these factors

F igure 3. B arn T est
Two Widely Used Simple Tests for the Detection of Mastitis.

Courtesy of the College of Agriculture, University of Maine.

for the organisms or for their effect, 
but that a given sample of milk will 
not always react to both tests with 
the same sensitivity. Thus it seems 
that often when the bacteria count 
is high, the leucocyte count may be

should not give strongly positive in
dications on the same sample. One 
must distinguish clearly between the 
infection itself and mastitis, the disease 
or body reaction set up by the infec
tion, and must bear in mind the possi
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bilities that an established infection 
may not be continuously demonstrable, 
that a pathogenic organism may elicit 
varying inflammatory responses, and 
that other factors such as lactation 
periods, illness, injury, etc., may pro
duce false positive reactions by certain 
tests. A clearer understanding of the 
fundamental basis of each test will 
make unnecessary much of the discus
sion aimed to demonstrate that one 
test is better than another. Each of 
them has certain advantages, but none

(a ) Milk contains flakes, clots, 
ropy or purulent masses, and 
becomes watery or straw- 
colored in appearance.

(b ) Quarters become light, blind, 
or atrophied.

(c ) Udders become indurated (par
tially filled by scar tissu e).

(d) Milk has a rancid odor and a 
salty taste.

(e) Milk, after standing several 
hours, shows a waterlike area 
just below the cream line, with 
a small volume of cream formed.

(a) mastitic milk (b) normal
F igure 4.

Appearance of Milk Samples
Courtesy of the College of Agriculture, University of Maine.

milk

•can be relied on to give a sure answer 
on one sample of m ilk ; repeated test
ing is necessary.

In most barns mastitis will continue 
to be detected and cows will continue 
to be segregated or condemned as a 
result of the use of palpation, the strip 
■cup, and possibly bromthymol blue, 
together with the observation of one 
or more of the following symp
toms (1 )  :

IV . IIow  M a s t i t i s  M a y  B e C u r e d  

At present an acutely infected cow 
is treated by the removal of various 
unsanitary or unhealthy conditions 
which seem to predispose the animal 
to be attacked by the organisms al
ways present. Such conditions (1 )  
are said to include: mechanical in
juries, heifer and calf sucking, over
feeding (especially of grain), insuffi
cient bedding and damp floors, sudden
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e x p o s u re  to  co ld  rain,, d ra f ts , lo w  
te m p e ra tu re s , c a re le s s  an d  in co m p lete  
m ilk in g , e x c e s s iv e  m ilk in g  m a ch in e  
p re s s u re s , p o o r  sa n ita tio n , o ld  a g e , 
d ry in g  off, im p ro p e r s trip p in g , a n d  
c e r ta in  s ta g e s  o f la c ta tio n .

P o s itiv e  m e a s u re s  m a y  in c lu d e : r e 
d u cin g  th e  feed , m ilk in g  o u t th e  u d d e r  
e v e r y  tw o  h o u rs , a p p lica tio n  o f co ld  
co m p re s s e s  fo r  4 8  h o u rs  fo llow ed  th e n  
b y h o t co m p re s s e s , s u p p o rt a n d  g e n tle  
m a s s a g e  o f th e  u d d e r. S o m e  v e te r in 
a r ia n s  ch o o se  t o  a d m in is te r  la x a tiv e s  
o r  o th e r  d ru g s . A ll  su ch  m e th o d s  a re  
la rg e ly  p allia tiv e-—a im e d  t o  su p p le
m e n t a n d  t o  b o ls te r  u p  th e  a n im a l’s  
n a tu ra l  d efen ses . S e v e ra l  a tte m p ts  to  
em p lo y  v a c c in e s  h a v e  b een  u n s u c c e ss 
fu l ( 3 ) .  B a s ic  f a c to r s  in  th e  p ic tu re  
se e m  t o  be th e  g e n e ra l re s is ta n c e  o f  th e  
a n im a l an d  th e  n u m b e r a n d  v iru le n c e  
o f  th e  b a c te r ia  th a t  g a in  e n tra n c e  to  
th e  te a t  c a n a l.

R e c e n tly  th e re  h a v e  a p p e a re d  p ro m 
ise s  o f e ffectiv e  a c tio n  a g a in s t th e  
c a u s e  o f  m a s titis . S o m e  s u c ce s s  h a s  
b een  re p o rte d  fo r  su lfan ilam id e in  
a c u te  s ta g e s . V a rio u s  m a te r ia ls  su ch  
a s  g ra m ic id in , a c rifla v in , try p ta fla v in ,  
a n d  N o v o x il  ( 9 , 1 0 )  h av e  sh o w n  sp len 
d id  effectiv en ess  a g a in s t o rg a n ism s  
c a u s in g  m a s titis . T h e  N o v o x il  of 
S q u ib b  seem s to  be p a r tic u la r ly  u se 
fu l, an d  is  re p o rte d  ( 6 ,  I S )  to  h av e  
d e stro y e d  th e  in fectio n  in  8 2  p e r 
c e n t  o f t h e ' in fe cte d  c o w s  an d  in  
8 8  p e rc e n t o f th e  in fected  q u a rte rs .  
S o m e  o f th e  th e ra p e u tic  a g e n ts  a re  
e sp e cia lly  effectiv e  a g a in s t c e rta in  o r 
g a n is m s , so th a t  id e n tifica tio n  m u st  
p re c e d e  m e d ica tio n . M a s titis  is  a  p r e 
v e n ta b le  d isease , an d  th e s e  re c e n t te s ts  
in d ic a te  th a t  i t  m a y  so o n  be c la sse d  
a s  a  c u ra b le  d isease . V.

V . H o w  M a s t it is  M a y  B e  P ke-
VENTED AND CONTROLLED

T h e  w id e p re v a le n c e  a n d  th e  im 
p o rta n c e  o f m a s titis  m a k e s  th is  th e  
m o s t im p o rta n t se ctio n  of th is  d iscu s
sio n . W h ile  th e  c u re  o f  a n  in fe cte d  
c o w  b elon gs c le a rly  in  th e  h a n d s  o f  a  
skilled  v e te r in a r ia n , th e  d a y  to  d a y

su p e rv isio n  a n d  s tu d y  b y  d a iry m e n  
a r e  re q u ire d  to  c o n tro l th e  in cid e n ce  
a n d  sp re a d  o f in fectio n . B y  o b s e rv a 
tio n  o f th e  co w s , th e ir  u d d e rs , a n d  
th e ir  m ilk , th e se  m e n  w ill le a rn  t o  
d e te c t th e  s ig n s  o f  th e  d ise a se  d is 
cu sse d  a b o v e . A  th o ro u g h  k n o w le d g e  
o f th e  fa c to r s  in  th e  c a s e  w ill e n ab le  
th e m  to  p re v e n t p o te n tia l lo sse s , a n d  
t o  p ro d u ce  s u p e rio r  q u a lity  m ilk  b y  
a d h e re n ce  t o  th e  p re v e n tiv e  a n d  c o n 
t ro l  m e th o d s  d escrib ed .

R e p la ce m e n t a n im a ls  an d  c o w s  th a t  
h a v e  ca lv e d  re c e n tly  sh o u ld  a lw a y s  
be ca re fu lly  e x a m in e d  b e fo re  th e ir  a d 
m issio n  to  th e  h e rd . C o w s o ffered  
o n  th e  m a rk e t  a r e  lik ely  t o  b e lo w  
p ro d u c e rs  o r  m a s titic  o r  b o th . A  
th o ro u g h  e x a m in a tio n  b y  a  v e te r in 
a ria n  sh o u ld  b e  fo llow ed  b y  a  q u a ra n 
tin e  fro m  th e  re s t  o f  th e  h e rd  u n til  
re p e a te d  e x a m in a tio n s  re v e a l n o  s ig n s  
o f in fe ctio n .

T h e  s e cre tio n  o f  in d iv id u al q u a r te rs  
o f th e  u d d e r sh o u ld  b e  e x a m in e d  a t  
re g u la r  in te rv a ls  b y  th e  s tr ip -c u p , o r  
th e  b ro m th y m o l b lu e te s t ,  o r  b oth . 
C o w s s e c re tin g  a b n o rm a l-a p p e a rin g  
m ilk  o r  m ilk  th a t  r e a c ts  t o  e ith e r  o f  
th e se  te s ts  sh o u ld  b e  s e g re g a te d  f ro m  
th e  h e rd  im m e d ia te ly . B a d ly  in fected  
a n im a ls  sh o u ld  be e lim in ated  im m e 
d ia te ly ..

C o w s w ith  a  v a g in a l d isc h a rg e  a re  
d a n g e ro u s  in  th e  p o ssib ility  o f  su ch  
d isc h a rg e  co n ta m in a tin g  th e  te a ts  an d  
u d d e r. Is o la tio n  p en s  fo r  su ch  a n im a ls  
sh o u ld  b e u sed  u n til th e y  a r e  d isp o sed  
o f o r  re tu rn e d  to  th e  h e rd . S u c h  p e n s  
sh o u ld  be th o ro u g h ly  clean ed  a n d  d is
in fe cte d  a f te r  e a c h  u se . C o w s sh o w 
in g  flakes o r  o th e r  a b n o rm a litie s  in  
th e  s trip -c u p  te s t  sh o u ld  be s u sp e cte d . 
C o w s fre e  o f su sp icio n  in  re g a rd  t o  
in fectio n  sh o u ld  be m ilk ed  firs t , an d  
th o s e  o f  su sp e cte d  o r  k n o w n  in fectio n  
p la ce d  a t  th e  en d  o f th e  lin e  to  b e  
m ilk ed  la s t.,

S ta b le  s a n ita tio n  sh o u ld  in clu d e  
c le a n  d ry  flo o rs  ( th e  u se  o f c ru sh e d  
lim e sto n e , su p e rp h o sp h a te  o r  lim e h a s  
been  s u g g e s te d ) ,  a m p le  sup plies of  
c lean  b ed d in g  to  m in im ize  c o n ta c t  w ith
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th e  flo o r, c lean  a n d  w h itew ash ed  w alls  
a n d  ce ilin g s , a d e q u a te  lig h t a n d  v e n tila 
tio n . A ll  th e s e  r e ta r d  th e  d ev elo p m en t  
o f  m o s t  o rg a n ism s  a s so cia te d  w ith  
m ilk .

P r o p e r  s a n ita ry  p re c a u tio n s  d u rin g  
th e  a c tu a l  m ilk in g  o p e ra tio n s  w ill 
p ro b a b ly  b e  th e  m o s t  im p o rta n t fa c to rs  
in  p re v e n tio n  a n d  c o n tro l . O rg a n is m s  
m a y  b e c a r r ie d  f ro m  a n  in fe cte d  u d d e r  
t o  a  c le a n  o n e  o n  th e  h a n d s  o f  m ilk e rs , 
o n  te a t  cu p s o f m ilk in g  m a ch in e s , on  
c o n ta m in a te d  flo o rs  an d  b ed d in g , on  
d irty  c lo th s  u sed  to  w a s h  a n d  d ry  th e  
u d d e rs , o r  o n  te a t  p lu g s  a n d  tu b es. 
U d d e rs  sh o u ld  b e k e p t clip p ed , an d  
ju s t  p r io r  to  m ilk in g  sh o u ld  be c lean ed  
th o ro u g h ly  w ith  a  g e rm icid a l so lu tio n  
c o n ta in in g  2 0 0 - 3 0 0  p .p .m , o f  a v a i l '  
ab le  ch lo rin e  ( a s  h y p o ch lo rite , e t c . ) .  
W h e n  p a p e r  to w e ls  a r e  n o t em p lo y ed , 
in d iv id u al c lo th s  th a t  h a v e  been  boiled  
a n d  th e n  so a k e d  in  th e  ch lo rin e  so lu 
tio n  a r e  a d v ise d . T h e  fo re -m ilk  fro m  
e a c h  q u a r te r  sh o u ld  be d ra w n  in  th e  
s tr ip -c u p  fo r  e x a m in a tio n . T h is  m ilk  
is  in fe rio r  in  q u a lity , a n d  m u s t  b e  d is 
p o s e d  o f so  th a t  i t  c a n n o t c a r r y  in 
fe c tio n .

A f te r  m ilk in g  e a c h  c o w , th e  m ilk e r’s 
h a n d s  sh o u ld  be w a sh e d  in  s o a p  so lu 
tio n  a n d  d rie d  w ith  a  c le a n  s te rile  
to w e l. W h e n  a  m a c h in e  is  u se d , th e  
te a t  cu p s  sh o u ld  b e  rin s e d  in  a  ch lo rin e  
so lu tio n  a f te r  e a c h  c o w  is  m ilk ed . In  
th e  p re s e n c e  o f k n o w n  in fe c tio n , r in s 
in g  o f  th e  te a t  cu p s  a n d  d ip p in g  th e  
c o w ’s te a ts  in  a  ch lo rin e  so lu tio n  should  
b e m a n d a to ry . U n d e r  n o  co n d itio n s  
is  w e t  h a n d  m ilk in g  to  b e  to le ra te d .
' T h e  d ry in g -o ff  o f  a  c o w  is  b est  
a cco m p lish e d  b y re d u c in g  th e  feed  a n d  
c o n tin u e d  co m p le te  m ilk in g  o u t. I n 
te rm itte n t  o r  in co m p le te  m ilk in g  should  
be a v o id e d  ( 1 6 ) .  C o w s sh o u ld  be  
p ro te c te d  f ro m  s e v e re  c lim a tic  ch a n g e s . 
S u c k in g  h a b its  of ca lv e s , a n d  th e  u se  
o f  m ilk in g  tu b e s  o r  te a t  d ila to rs  a re  
lik ely  t o  in ju r e  th e  d e lica te  u d d e r  
tissu e s .

O v e rfe e d in g  an d  h ig h  g r a in  ra tio n s  
w e re  lis te d  a m o n g  th e  p re d isp o sin g  
fa c to r s  to  b e  g u a rd e d  a g a in s t. T h e

re c e n tly  c a lv e d  co w  sh o u ld  be c a r e 
fu lly  in sp e cte d  b e fo re  h e r  r e tu r n  to  
th e  h e rd .

W h ile  m a n y  o f  th e  p re c a u tio n s  listed  
a b o v e  m a y  se e m  b u rd e n so m e , th e  
ca re fu l a n d  in te llig e n t m ilk  p ro d u c e r  
re a liz e s  th a t  in  h is  h a n d s  r e s ts  th e  
resp o n sib ility  f o r  su p p ly in g  to  c o n 
s u m e rs  a  p ro d u c t  th a t  is  a b o v e  s u s 
p icio n . T h e  e lim in a tio n  o f  m a s titie  
in fe ctio n  f ro m  a  h e rd  is  n o w  p ossib le , 
a n d  w ill p a y  d iv id en d s in  in cre a se d  
p ro d u ctio n  o f h ig h e r q u a lity  m ilk . 
T h e  d a iry  in d u s try  h a s  m u c h  to  g a in  
fro m  co n tin u e d  e ffo rts  d e sig n e d  to  w in  
in cre a s in g  p u b lic  co n fid en ce  in  an d  
a c c e p ta n c e  o f th is  b asic  fo o d  c o m 
m o d i t y - p u r e  m ilk .
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Be c a u s e  m a n u fa c tu r e rs  o f  eq u ip m en t  
a r e  fe e lin g  th e  effect o f  th e  “ a ll 

o u t”  d e fe n se  e ffo r t, th e  r e c e n t  a c tiv i
t ie s  o f th is  c o m m itte e  in  th e  s ta n d a rd 
iz a tio n  o f n e w  d e v ice s  fo r  eq u ip m en t  
h a v e  b een  s o m e w h a t c u r ta ile d . T h e  
p ro d u c tio n  o f  s ta n d a rd iz e d  d a iry  a n d  
m ilk  p la n t e q u ip m en t h a s  co n tin u e d  
a n d  in  fa c t  m u s t  b e m o d e ra te ly  e x 
p a n d e d  to  m e e t th e  e v e r  in c re a s in g  
d e m a n d s  f o r  m ilk  a n d  m ilk  p ro d u c ts  
a s  v ita l  fo o d s. I n  a d d itio n  t o  th e  n eed s  
o f o u r  a rm e d  f o rc e s  a n d  o u r  d efen se  
w o rk e rs  f o r  th e s e  e n e rg y  b u ild in g  fo o d s  
is  th e  in cre a se d  n e e d  fo r  m ilk  p ro d u c ts  
fo r  “ le a s e -le n d ” a id . H o w e v e r , b o th  
h e a lth  officials a n d  m a n u fa c tu re rs  
sh o u ld  c o o p e ra te  d u rin g  th e  n a tio n a l  
e m e rg e n c y  in  h o ld in g  in  a b e y a n ce  th e  
p ro d u ctio n  o f n e w  m ilk  eq u ip m en t d e 
v ic e s  in v o lv in g  re to o lin g  o r  an  in -  
c re a s e d  u se  of im p o rta n t d efen se  

, m a te r ia ls . F u r th e r m o r e , y o u r  c o m m it
te e  u rg e s  th e  c o o p e ra tio n  o f th e  
m e m b e rs  of th is  a s so cia tio n  a n d  o th e r  
m ilk  c o n tro l  officials w ith  th e  D a iry  
In d u s tr ie s  S u p p ly  A ss o c ia tio n  in  an  

? v  e x te n s iv e  p r o g r a m  o f c o n se rv in g  v ita l  
m a te r ia ls  b y  c u r ta ilin g  th e ir  u se , an d  

, ■ . in  th e  se le ctio n  of s a tis fa c to ry  a lte rn a 
tiv e  le ss  c r it ic a l  m a te r ia ls  w h e re v e r  
n e ce s sa ry .

P e rh a p s  th is  is  a n  o p p o rtu n e  tim e  
to  re v ie w  th e  p ro g re s s  o f  th e  c o m m it
te e  in  re c e n t y e a r s  a n d  to  p lan  n e w  
d ev e lo p m e n ts  to  b e  tu rn e d  in to  steel  
w h en  a n d  if th e  t im e  c o m e s  t o  “ b e a t  
o u r  s w o rd s  in to  p lo w s h a re s .”

In  re v ie w in g  th e  r e p o r t  o f th is  c o m 
m itte e , th e n  ca lle d  th e  “ C o m m itte e  on  
D a iry  a n d  M ilk  P l a n t  E q u ip m e n t,”  of  

, e ig h t y e a r s  a g o  w e  r e a d :
“ Your committee believes that much 

could be gained if some organized group of 
milk control officials, preferably a committee 

■ of this organization, could confer with 
■ . manufacturers of dairy and milk plant equip

ment and gradually develop models that will 
be generally acceptable. Manufacturers have 
invited the criticisms of individual health 
departments but there has been no general 
attempt at standardization.”

T h e  r e p o r t  w e n t f u r th e r  to  su g g e s t  
c o o p e ra tio n  in  th is  w o rk  w ith  c o m 
m itte e s  o f  th e  In te rn a tio n a l  A s s o c ia 
tio n  o f M ilk  D e a le rs  a n d  o f  th e  D a iry  
In d u s tr ie s  S u p p ly  A s s o c ia tio n .

T h e  c o o p e ra tiv e  id e a  to o k  tim e  t o  
ta k e  r o o t  a n d  th e  w o r k  o f  th e  c o m 
m itte e  fo r  th e  fo llo w in g  fe w  y e a r s  w as. 
d e v o te d  to  e x p e rim e n tin g  w ith  th e  
d ra w in g  o f  sp e cifica tio n s  c o v e r in g  su ch  
ite m s  a s  in le t a n d  o u tle t  co n n e c tio n s  td  
p a s te u riz e rs  o r  h o ld e rs . I t  w a s  fe lt  
th a t  th is  w a s  o n e  m e th o d  o f  c ry s ta lliz 
in g  official o p in io n  a s  t o  w h a t c o n s ti
tu te d  s a tis fa c to ry  e q u ip m en t. T h e r e  
w a s  so m e  op p o sitio n  to  th is  p ro c e d u re  
f r o m  th o s e  w h o  fe lt  th a t  th e  sp ecifica 
tio n s  c o n stitu te d  a  fo rm  o f o rd in a n ce  
o r  w o u ld  b e  in c o rp o ra te d  in  o rd in a n ce s .'

F in a lly  in  th e  fall o f  1 9 3 7  plans' 
w e re  co m p le te d  fo r  s e ttin g  u p  a  c o 
o p e ra tiv e  p r o g r a m  b e tw e e n  ( 1 )  th is  
co m m itte e  u n d e r  its  p re s e n t n a m e  'i'.el· 
“ C o m m itte e  on  S a n ita r y  P ro c e d u r e ;'*  
( 2 )  th e  T e c h n ic a l  C o m m itte e  o f th e  
D a iry  In d u s tr ie s  S u p p ly  A s s o c ia tio n , 
a n d  ( 3 )  th e  S im p lified  P r a c t ic e  C o m 
m itte e  o f th e  In te rn a tio n a l  A s s o c ia 
tio n  o f  M ilk  D e a le rs .

I t  h a s  b een  e v id e n t f r o m  th e  s ta r t  
th a t  th e  th re e  a s so cia tio n s  h a v e  a  c o m 
m u n ity  o f  in te re s ts  in  th is  p ro je c t ' 
T h e  m a n u fa c tu re rs  a r e  in te re s te d  in  
s ta n d a rd iz in g  eq u ip m en t t o  a v o id  d u p li
c a tio n  o f  s to c k s , to  p e rm it  m a s s  p r o 
d u ctio n , a n d  to  sa tis fy  th e ir  c u s to m e rs .  
T h e  d e a le rs  a r e  in te re s te d  in  s ta n d a rd 
ized  eq u ip m en t so  th a t  th e y  c a n  b u y  
w ith  th e  co n fid en ce  th a t  th e y  a r e  g e t
t in g  th e  b e st d e sig n s  av a ila b le , th a t  
th e  eq u ip m en t th e y  b u y  w ill b e  re a d ily
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clean ab le , th a t  i t  is  n o t  lik ely  to  affe ct  
th e  fla v o r of th e  m ilk , th a t  it  is  m o st  
lik ely  to  p a ss  s a n ita ry  in sp e ctio n , an d  
b ecau se  o f re d u ce d  c o s t  a n d  m o re  
p ro m p t d e liv e ry  re s u ltin g  f ro m  q u a n 
tity  p ro d u ctio n . T h e  official in  c h a rg e  
of m ilk  sa n ita tio n  is in te re s te d  b ecau se  
th is  p ro g ra m  sim plifies h is  w o rk  b y  
g iv in g  h im  th e  o p p o rtu n ity  of s e cu rin g  
th e  c o n sid e re d  ju d g m e n t of o th e r  e x 
p e rie n ce d  m e n  a s  t o  th e  a cce p ta b ility  
of eq u ip m en t f ro m  a  p u b lic  h ealth  
Stand point a n d  it re lie v e s  h im  o f th e  
n e ce ssity  of re q u irin g  th e  re p la ce m e n t  
of u n s a tis fa c to ry  n e w  eq u ip m en t a f te r  
it h a s  been  in stalled .

A s  so o n  a s  th is  p ro g ra m  w a s in s ti
tu te d  th e  th re e  c o m m itte e s  s ta rte d  
w o rk  o n  s ta n d a rd iz in g  im p o rta n t sa n i
ta r y  fe a tu re s  o f d e sig n  a n d  c ritic a l  
m e a s u re m e n ts  o f  p a r ts  o f  eq u ip m en t, 
s ta r tin g  w ith  th o s e  in  w h ich  th e  n eed  
fo r  s ta n d a rd iz a tio n  w a s  m o s t  a p p a re n t.

E a c h  ite m  “ a c ce p te d ”  b y  th e  c o m 
m itte e s  a s  a  c u r re n t  s ta n d a rd  m a y  be  
co n sid e re d  a s  re p re s e n tin g  th e  b est  
s a n ita ry  c o n s tru c tio n  p ra c t ic a l  a t  th e  
tim e.

I t  is  re co g n iz e d  th a t  im p ro v e m e n ts  
w ill be p ossib le  in  th e  lig h t o f new  
d ev elo p m en ts. H o w e v e r , it  is  e x p e cte d  
th a t e a ch  s ta n d a rd  w ill co n tin u e  in  
effect fo r  a  p e rio d  of y e a r s  an d  th a t  
th e re  w ill be sufficient n o tice  of p r o 
p o se d  ch a n g e s  to  m in im ize  lo sses r e 
su ltin g  f ro m  ob solete  s to ck s .

T h e  ite m s th a t  h a v e  b een  a c ce p te d  
by th e  th re e  c o m m itte e s  h a v e  been  
called  “ T h re e  A s s o c ia tio n  S ta n d a rd s .” 
T h e se  h a v e  been  re p o rte d  b y  th e  c o m 
m itte e  fro m  y e a r  to  y e a r  a n d  illu s tra te d  
in  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 . A  list o f th e se  ite m s  fo r  th e  
first th re e  y e a rs , th a t  is , u p  to  a n d  
in clu d in g  th e  la s t  an n u a l re p o r t  o f  th e  
co m m itte e , is  as  fo llo w s :

1. 12-R recessless pipe union..............  (a)
2. 12-RG gasketed recessless pipe union (a)
3. 7 tee threaded on all ends to receive

14-R ferrules with 13-H union 
nut .................    (a)

4. 9 cross threaded on all ends to re
ceive 14-R or 14-RG ferrule with 
13-H union nut...........................    (a)

5. 10-C valve threaded on all ends to
receive 14-R or 14-RG ferrule 
with 13-H union nut........................ (a)

6. 2-C bend .............................................  (a)
7. 2-CG gasketed bend............................ (a)
8. Type RN indicating thermometer

fitting for tanks and v a ts*----- (a)
9. Type RN indicating thermometer

fitting for pipe lines*..................  (a)
10. Type RN recording thermometer

fitting for tanks and v ats*___ (a)
11. Type RN recording thermometer

fitting for pipe lines*................  (b)
12. Removable nut type RN indicating

thermometer fitting for tanks and 
vats ..................................................  (b)

13. Removable nut type RN indicating
thermometer fitting for pipe lines (b)

14. Removable nut type RN recording
thermometer fitting for tanks and 
vats ....................................................  (b)

15. Removable nut type RN recording
thermometer fitting for pipe lines (b j

16. 2-F bend (.male and fem ale;..........  (c j
17. 2-FG gasketed sanitary bend (male

and fem ale;......................................  (c)
18. 13-H hex nut......................................  ( c j
19. 32-15 reducer .............. ......................  ( c j
20. 32-15 G gasketed reducer.......... .......  (c)
21. 14-R ferrule..........................................  ( c j
22. 14-RG gasketed ferrule......................
23. 15-R ferrule............................ , ...........  (c)
24. 15-RG gasketed ferrule......................  ( c ;
25. 16-A cap................................................  ( c j
26. 16-AG gasketed cap .___-............ .
27. Flanged stem indicating thermome

ter for insertion through vat 
covers ................................................  ( c j

28. Flanged stem recording thermome
ter for insertion through vat 
covers ................................................  ( c j

29. Sleeve type adapter for adjusting
the elevation of thermometers in
serted through covers........ .. ( c j

30. Umbrella type adapter for adjust
ing the elevation of thermometers 
inserted through covers................... ( c j

31. Thermometer adapter No. 1 for
pipe lines............................................ ( c j

32. 3 in 1 fitting for installing recording
thermometer and controller bulbs 
in tanks and vats..........................  (d j

33. 3 in 1 fitting for installing recording
thermometer and controller bulbs 
in pipe lines.....................................  (d)

34. Position of handle in 3 way valves— .
Standard 11-c valve. “The handle ' 
shall point in the direction of flow 
with the flow entering at the 
side opening.” ................................  (d j

* Substitute a standard hex nut for that shown
in illustration.

(a) See /. Milk Technol., 1, No. 7, November 
440 (1938),

(b) Ibid., 2, No. 2, March, 92-93 (1939). Note 
standard hex nut.)

(c) Ibid., 3, No. 2, March-April, 65-71 (1940).
(d) Ibid., 4, No. 4, July-August, 214-217 (1941).
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D u rin g  th e  p a s t  y e a r  th e  co m m itte e  
h a s  h eld  m e e tin g s  in  N e w  Y o r k ,  P h ila 
d e lp h ia , a n d  P it ts b u r g h . T h e  sp eci
fica tio n s  f o r  S a n i ta r y  M o to rs  h av e  
b een  c o m p le te d  a s  sh o w n  in  th e  
a tta c h e d  d ra f t  a n d  p a ss e d  o n  to  th e  
S im p lified  P r a c t ic e  C o m m itte e  o f th e  
In te rn a tio n a l  A s s o c ia tio n  o f M ilk  
D e a le rs  fo r  th e ir  co n sid e ra tio n . E v e n  
a f te r  a c c e p ta n c e  b y  th e  o th e r  tw o  c o m 
m itte e s , w e  m u s t b o w  to  d efen se  n eed s  
a n d  a w a it  a  m o re  o p p o rtu n e  tim e  fo r  
th e  in d u s try  to  p la c e  th e s e  m o to rs  in  
p ro d u c tio n .

In  v ie w  o f p ra c tic a l  w o rk in g  diffi
cu ltie s  th a t  h a v e  b een  e x p e rie n ce d  
d u r in g  th e  y e a r  in  th e  m e ta l in d u stry , 
th e  c o m m itte e  re c o n s id e re d  la s t  y e a r ’s 
a c tio n  in  s ta n d a rd iz in g  th e  size  o f h oles  
in  s tra in e r s , a n d  a d o p te d  a  n e w  s ta n d 
a r d  g iv e n  b e lo w .' O th e r  m a tte r s  c o n 
s id e re d  in clu d ed  a cce p ta b le  to le ra n c e s  
o n  p ip es a n d  fe rru le s . L a r g e  d iffer
e n ce s  in  d ia m e te r  re s u lt  in  u n d esirab le  
a n d  s o m e tim e s  tro u b le s o m e  p o ck e ts .

C o n sid e ra b le  w o rk  w a s  d o n e  b y  th e  
c o m m itte e  an d  m o re  esp ecia lly  by  
a  su b co m m itte e  to  s ta n d a rd iz e  th e  
sm o o th n e ss  o f th e  s o -ca lle d  n u m b e r 4  
fin ish  on  s ta in le ss  steel sh eets  a n d  
tu b es  b y  v a r io u s  m a n u fa c tu re rs  a n d  a t  
v a r io u s  tim e s  b y th e  sa m e  m a n u 
f a c tu re rs . T h e  co m p le tio n  o f th is  w o rk  
m u s t n e ce s sa r ily  be h eld  in  ab e y a n ce  
u n til th e  d efen se  e m e rg e n c y  is  o v e r.

T h e  a c c e p ta n c e s  o f th e  p a s t  y e a r  
m a k e  th e  fo llo w in g  ad d itio n s  to  th e  
lis t a lre a d y  g iv e n :

35. Specifications for sanitary motors.
36. Homogenizer pressure gauge—Flanged

coupling.
37. No. 5 dual ferrule for indicating and

recording thermometer.
38. No. 6 dual ferrule for indicating and

recording thermometer.
39. Metal strainers are to have holes 3/32"

in diameter in metal not thicker than 
1/16" with selvedge edges of one half 
inch or more, i.e. no perforations 
within 1/2" of the edge of any perfo- 
felted sheet.

40. Tolerances of + .002" and — .008" are
permissible in sanitary tubing of 1" to 
3" in diameter and of + .002" and 
— .013" in sanitary tubing' of 3J4" to 
4" in diameter.

Tolerances of +.002" and — .000" are 
permissible as applied to the “T " 
dimensions on 3-A standard drawings 
for 14-R, 15-R, and 15-RG fittings.

I t  sh o u ld  be n o te d  th a t  final a c tio n  
h as n o t  a s  y e t  b een  ta k e n  b y th e  o th e r  
tw o  a s so cia tio n s  o n  ite m s  3 5  a n d  3 6 .  
S u c h  a c tio n  is  n e c e s s a ry  b e fo re  th e y  
b eco m e 3 - A  s ta n d a rd s .

T h e r e  h a s  b een  q u ite  a  g e n e ra l a c 
c e p ta n ce  o f 3 - A  s ta n d a rd s . W e  a r e  
s o r r y  to  a d m it th a t  th e re  is  m o re  
g e n e ra l a c c e p ta n c e  o f  th e  s ta n d a rd s  o n  
th e  p a r t  o f m a n u fa c tu re rs  a n d  d e a le rs  
th a n  on  th e  p a r t  o f h e a lth  officials. 
H o w e v e r , y o u r  co m m itte e  re c o g n iz e s  
th a t  a  g r e a te r  e ffo rt sh o u ld  be m a d e  
to  k eep  h e a lth  officials p o s te d  o n  b o th  

. n e w  a n d  old  d ev e lo p m e n ts . A  c u r re n t  
p r o je c t  is  to  m a k e  w h ite  lin e  d ra w in g s  
o f e a c h  a c ce p te d  ite m  a v a ila b le  t o  h ealth  
officials o n  re q u e st. I t  is  re c o g n iz e d  
th a t  a c ce p te d  s ta n d a rd s  m a y  n o t  a lw a y s  
re p re s e n t id eal e q u ip m en t. T h e y  d o  
re p re s e n t w h a t in  th e  co n sid e re d  ju d g 
m e n t o f  th e  c o m m itte e  is  th e  b e st s a n i
t a r y  c o n s tru c tio n  th a t  is  p ra c tic a lly  
o b tain ab le  u n d e r p re s e n t co n d itio n s . 
W ith  th is  e x p la n a tio n  o f  th e  p ro g ra m ,  
y o u r  c o m m itte e  a g a in  w o u ld  s tro n g ly  
u rg e  all m ilk  s a n ita tio n  officials to  
c o o p e ra te  to  th e  fu llest e x te n t  b y r e c o g 
n iz in g  a c ce p te d  s ta n d a rd s .

A ll of th e  ite m s  a c ce p te d  a r e  n o w  
in p ro d u ctio n . H o w e v e r , w e  w ish  
a g a in  to  re p e a t th e  re q u e st to  m ilk  
s a n ita ria n s  n o t to  d e m an d  th e  re p la c e 
m e n t o f a  s e rv ice a b le  a n d  o th e rw is e  
s a tis fa c to ry  ite m  w ith  a  n ew  s ta n d a rd  
ite m  u n til it  n eed s re p la c e m e n t, a lso  
n o t to  re q u ire  th e  n ew  s ta n d a rd  ite m  
in  n e w  in sta lla tio n s  u n til a  re a so n a b le  
tim e  h a s  been  allo w ed  to  g e t th e  item  
in  p ro d u ctio n .

T h is  is  esp ecia lly  n e c e s s a ry  a s  a  
m a tte r  o f c o o p e ra tio n  in  th e  d efen se  
p ro g ra m . E v e r y  e ffo rt sh o u ld  be m ad e  
to  p e rm it th e  g r e a te s t  u tiliz a tio n  of  
eq u ip m en t an d  c o n ta in e rs  c o m m e n s u r
a te  w ith  sa fe g u a rd in g  th e  p u b lic  h ealth  
a s  a  m e a n s  o f c o n s e rv in g  m a te r ia ls  
w h ich  w e a re  to ld  a r e  v ita lly  n eed ed  
fo r  d efen se .

Y o u r  co m m itte e  re c o m m e n d s  th a t
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w o rk  o n  th is  p ro g ra m  be co n tin u ed  
w ith  th e  fu llest c o o p e ra tio n . W ith o u t  
s u c h  c o o p e ra tio n  th is  w o rk  is  a lm o st  
u seless .

W .  D. T ied em an , Chairman.
C . B . D alzell  
W . D. D otterrer
H . C. E r ik sen

M . R .  F ish er  
A . W .  F uch s 
G . W . G rim  
R . E .  Irw in  
J. A . K een an  
P. F . K rueger 
Μ . E .  P arker  
S ol P in c u s  
G . W .  P u tn a m

S pecificatio n s  for S a n it a r y  M otors A dopted A pril  8, 1941 b y  t h e  
C om m ittee  on S a n it a r y  P rocedure of t h e  I n ter n a tio n a l  

A ssociation  of M il k  S a n it a r ia n s  an d  a  C o m m ittee  
of t h e  N a tio n a l  E lectr ical  M an u factu r ers ’ "*

A ssociatio n , P roposed

I t  is  th e  sen se  o f th is  J o in t  C o m m it
te e  th a t  th e se  sp ecificatio n s sh all be  
c o n sid e re d  a cce p ta b le  u n til u rg e n t  
n e ce ssity  in d ica te s  th e  d esirab ility  of  
c h a n g e  a s  d ecid ed  u p o n  by fo rm a l  
a c tio n  o f su ch  co m m itte e .

T h e s e  sp ecifica tio n s a re  in ten d ed  to  
a p p ly  to  m o to rs  a s  m a d e  av ailab le  fo r  
n e w  eq u ip m en t an d  a re  n o t intended· to  
ap p ly  t o  m o to rs  to  re p la c e  serv iceab le  
o n e s  n o w  in  u se.

A. O bjective

T h e se  sp ecification s ap p ly  to  m o to rs  
p o sse ssin g  s a n ita ry  fe a tu re s , fittin g  
th e m  fo r  u se  in co n n e ctio n  w ith  
s a n ita ry  eq u ip m en t o p e ra te d  in  
m ilk  an d  fo od  p ro c e s s in g  e s ta b 
lish m en ts . ·
T h e  p u rp o se  is to  sp ecify  a  design  
w h ich  ca n  b e :  ( a )  re a d ily  m o u n ted  
in  a  s a n ita ry  m a n n e r on  food  and  
m ilk  p ro c e s s in g  eq u ip m en t, ( b )  
easily  m ain ta in e d  in  a  clean  an d  
s a n ita ry  co n d itio n , ( c )  en clo sed  in  
a  m a n n e r  to  p re v e n t th e  e n tra n ce  
o f v e rm in  a n d  th e  e sca p e  o f oil 
o r  g re a s e , a n d  ( d )  p ra c tic a l  fro m  
th e  s tan d p o in t o f m a in te n a n c e  o f · 
b e a rin g s , w in d in g s , an d  lu b rica tio n .

B .  S cope

1. Types o f M otors.
H o riz o n ta l  a n d  v e r tic a l  2 -b e a r 
in g  s ta n d a rd  m o to rs  an d  s ta n d 
a rd  g e a r  h e a d  m o to rs .

2 . Ratings and Fram e Sizes.
T h e  ra tin g s  c o v e re d  b y  th e se

for a  3 A  S tandard

sp ecificatio n s a r e  f r a c t i o n a l  
h o rs e p o w e r m o to rs  a n d  in te g ra l  
h o rs e p o w e r m o to rs  in  N E M A *  
fra m e s .
R a tin g s  Ι τ/ 2 h .p . 1 8 0 0  r .p .m . an d  
sm a lle r  shall be o f th e  to ta lly  
en clo sed , n o n -v e n tila te d  ty p e , 
w h ile ra tin g s  2  h .p . a t  1 8 0 0  r .p .m .  
an d  la r g e r  m a y  b e  o f  th e  to ta lly  
e n clo sed , n o n -v e n tila te d  ty p e  o r  
splash  p ro o f m o to r  w ith  p e r 
fo ra te d  m e ta l s cre e n s  o v e r  all 

op en ing s.

I. E lectrical  D esign

1. General.
In  e le c tr ica l d esig n , th e se  m o to rs  
shall c o n fo rm  to  N E M A  s ta n d 
a rd s .

2. Temperature Rise.
T e m p e ra tu re  ris e  sh all be in  
a c c o rd a n c e  w ith  N E M A  s ta n d 
a rd s  a s  fo llo w s : T o ta l ly  e n 
clo sed , n o n -v e n tila te d  m o to rs —  
5 5 °  C . r is e , co n tin u o u s  d u ty . 
S p la s h -p ro o f m o to rs  —  5 0 °  C . 
r is e , co n tin u o u s  d u ty .

D. M e c h a n ic a l  D esign

1. Dimensions.
A ll m o to rs  sh all c o n fo rm  to  
N E M A  s ta n d a rd iz e d  d im en 
sio n s.

2. Fram e.
T h e  fra m e  sh all h a v e  a  sm o o th  
e x te rn a l  s u rfa c e  w ith o u t fin s,

* National Electric Manufacturers’ Association.
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m u ltip le  rib s , p o c k e ts , c re v ic e s ,  
s h a rp  c o rn e rs , o r  ro u g h e n e d  
su rfa ce s  re s u ltin g  f ro m  m o ld in g  
o r  m a c h in in g  o p e ra tio n s . A  
re a d ily  c le a n a b le  ra d iu s  sh all be  
p ro v id e d  a t  a ll c o m e r s .
T h e  fe e t o f  th e  f ra m e  o r  g e a r  
c a se  sh all h a v e  fla t b o tto m  s u r 
fa ce s  w ith o u t p o c k e ts  o r  re c e s se s .  
I f  th e  m o to r  is  to  b e m o u n te d  
o n  a  fla t s u rfa c e , th e  e n tire  b o t
to m  of th e  f ra m e  sh all b e  m a 
ch in ed  in  th e  sa m e  p la n e  a s  th e  
fe e t, o th e rw is e  th e  b e a rin g  s u r 
fa ce  fo r  m o u n tin g 's h a ll  be lim i
te d  to  th e  fe e t a n d /o r  a n y  w eb  
c o n n e c tin g  th e m . W e b s  be
tw een  th e  fe e t sh all be m ach in ed  
in  th e  s a m e  p la n e  a s  th e  fee t. 
F o o t  d e sig n  sh all be su itab le  fo r  
m o u n tin g  o n  s tu d s .

E x c e p t  in  th e  c a s e  o f  m o to rs  
d esig n ed  f o r  m o u n tin g  o n  a  flat 
s u rfa c e  w ith  th e  e n tire  b o tto m  
o f th e  f ra m e  m a ch in e d  in  th e  
sa m e  p lan e  a s  th e  fe e t, all 
m o u n tin g  sh all b e  su ch  a s  to  
p ro v id e  a  m in im u m  c le a ra n c e  of 
4 "  b en eath  th e  p o rtio n  o f  th e  
fra m e  e x te n d in g  b e tw e e n  th e  
feet.
A ll  v e n tila tin g  o p en in g s  sh all 
b e sh ap ed  to  p e rm it th e  u se  o f  
re m o v a b le  s c re e n s  o f th e  sam e  
c o n s tru c tio n  a s  specified  u n d e r  
“ E n d  S h ie ld s .”

T e rm in a l  lead s  of to ta lly -e n 
clo se d , n o n -v e n tila te d  m o to rs  
sh all be sealed  v e rm in  t ig h t  w ith  
a  su itab le  co m p o u n d  w h e re  th e y  
p a ss  th ro u g h  th e  m o to r  fra m e . 
T h e  seal a ro u n d  th e  te rm in a l  
lead s  o f sp la s h -p ro o f m o to rs  
sh all be v e rm in  tig h t  an d  such  
a s  t o  p re v e n t th e  re a d y  e n tra n ce  
o f m o is tu re  f ro m  th e  v e n tila tin g  
a ir  s tre a m  in to  th e  co n d u it  
te rm in a l b o x .

I f  d ra in a g e  h o les  a r e  p ro v id e d  in  
th e  b o tto m  o f th e  f ra m e , th e y  
sh all be scre e n e d  w ith  th e  sam e  
m a te r ia l  a s  d e scrib ed  u n d e r  
“ E n d  S h ie ld s .”

3 . Insulation.
A ll m o to r s  sh all be p ro v id e d  
w ith  m o is tu re  re s is tin g  in su la 
tio n .

4 .  End Shields and Attached G ear
Housings.

E n d  sh ield s, g e a r  h o u sin g s , a n d  
o th e r  m o to r  a tta c h m e n ts  a n d  a c 
c e s s o r ie s  sh all h a v e  a  sm o o th  
e x te r io r  s u rfa c e  w ith o u t fin s , 
p o c k e ts , c re v ic e s , s h a rp  c o rn e rs ,  
o r  ro u g h e n e d  s u rfa c e s  re s u ltin g  
f ro m  m o ld in g  o r  m a c h in in g  o p 
e ra tio n s . A  re a d ily  c le a n a b le  
ra d iu s  sh all b e  p ro v id e d  a t  all 
c o rn e rs . I f  h o les  a r e  re q u ire d  
fo r  p lu g s , g a u g e s , e tc .,  o r  f o r  
c a p  s c re w s  o r  th ro u g h  b o lts  se 
c u r in g  en d  sh ield s, ra is e d  b o sses  
sh all b e  p ro v id e d  in  p la c e  o f  
d e p re ss io n s  o f  a n y  k in d . C o n 
v e x  s u rfa c e s  sh all b e  p ro v id e d  
a s  n e c e s s a ry  to  a v o id  th e  a c c u 
m u la tio n  o f d ir t  o r  liq uid  m a t te r  
w h en  m o u n te d  in  e ith e r  th e  
h o riz o n ta l o r  v e r tic a l  p o sitio n . 

V e n tila tin g  o p en in g s  in  en d  
sh ield s, g e a r  h o u sin g s , e tc .,  shall 
be effectiv ely  scre e n e d  a g a in s t  
th e  e n tra n c e  o f  v e rm in . T h e  
s cre e n s  sh all b e  re a s o n a b ly  tig h t  
fittin g . T h e y  sh all b e  lo c a te d  
so  a s  to  b e  re a d ily  re m o v a b le  f o r  
cle a n in g . T h e  s c re e n s  sh all b e  
c o n s tru c te d  o f n o n -c o rro d ib le  
p e rfo ra te d  m e ta l w ith  p e r fo ra 
tio n s  n o t o v e r  3 / 3 2 "  in  d ia m e te r . 

C ap  s c re w s  u sed  to  fa s te n  en d  
shield s, g e a r  c o v e r s , s c re e n s ,  
e tc ., to  m o to r  fra m e s  sh all be  
h e x a g o n a l h ead  ty p e . W a s h e r s  
a r e  p e rm itte d  w h e re  n e c e s s a ry  
fo r  m e ch a n ica l re a s o n s  o r  a s  a n  

■ aid  in  e lim in a tin g  op en  c ra c k s .  
I f  s tu d s  o r  th ro u g h -b o lts  a re  
u sed , c ro w n  n u ts  c o v e r in g  all 
th re a d s  shall be p r o v i d e d .  
S lo tte d , co u n te rsu n k , o r  s o c k e t-  
h ead  ca p  s c re w s  o r  se t s cre w s  
a re  n o t acce p ta b le .

V e n ts  fo r  g e a r  h o u sin g s  o r  w h e re  
o th e rw is e  re q u ire d  sh all b e  of 
th e  n o rm a lly  c lo sed  ty p e , o p e n 
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in g  on ly  w h en  a ir  in  th e  g e a r  
c a s in g  e x p a n d s  b y  h e a t. S u c h  
v e n ts  sh all p re v e n t e n tra n c e  of  
w a te r  o r  liquid  in to  th e  g e a r  
ca se .

5 . Bearings.
S le e v e , ball, an d  ro lle r  .b earin g s  
a re  acce p ta b le . B e a r in g s  shall 
be m o u n te d  to  p e rm it e a s y  r e 
p la ce m e n t. In  all c a se s  th e  b e a r 
in g s sh all be d esig n ed  so  a s  
effectiv ely  to  p re v e n t le a k a g e  o f  
oil o r  g r e a s e  to  th e  e x te r io r .  
S e a ls  shall be p ro v id e d  to  clo se  
sh a ft op en in g s in  en d  shield s o r  
g e a r  c a se s . S u c h  seals  sh all be  
d e sig n a te d  effectiv ely  to  p re v e n t  
le a k a g e  o f oil o r  g r e a s e  d u rin g  
o rd in a ry  o p e ra tio n s .

A ll  fittin g s , p lu g s, g a u g e s , e tc .,  
p ro v id e d  to  fa c ilita te  in sp ectio n , 
lu b rica tio n , a n d  c le a n in g  of  
b e a rin g s  a n d  h o u sin g s , o r  fo r  
o th e r  ca u se , sh all be o f  n o n -c o r -  
ro d ib le  m e ta l o r  su itab ly  p la ted  
effectiv ely  to  re s is t  c o rro s io n ,  
a n d  sh all b e fitted  w h en  in sta lled  
t o  a v o id  e x p o s e d  th re a d s . P lu g s  
w ith  s tra ig h t th re a d s  a rra n g e d  
f o r  f ittin g  tig h tly  a g a in s t a  
sh o u ld e r a r e  re q u ire d . G re a s e  
cu p s  o f  th e  s c re w  d o w n  p r e s 
s u r e  ty p e  a r e  co n sid e re d  u n s a t
is fa cto ry ..

6. Fittings and Accessories.
( a )  Conduit terminal box. C o n 

d u it te rm in a l  b o x e s , if 
u sed , sh all h a v e  sm o o th  
e x te rn a l  s u rfa c e s  a n d  b e  of  
su ch  sh ap e  a s  to  p e rm it  
e a s y  c le a n in g  a n d  shall 
h a v e  n o  c o n c a v e  o r  flat 
h o riz o n ta l s u rfa c e s  w h ich  
m ig h t p e rm it  a ccu m u la tio n  
o f liq uid  o r  d irt .

C o n d u it te rm in a l b o x e s  
sh all e ith e r  ( 1 )  fit tig h tly  
a g a in s t th e  m o to r  fra m e  
s o  th a t  n o  op en  c r a c k  o r  
c re v ic e  is  fo rm e d  o r  ( 2 )  
sh all b e  m o u n te d  s o  th a t  
th e  b a c k  of th e  b o x  is

a t  le a s t Y\" f ro m  th e  m o 
t o r  f ra m e  to  p e rm it c le a n 
in g  b eh in d  th e  b o x . T h e  
nipp le o r  s p a c e r  b etw een  
th e  te rm in a l  b o x  a n d  fra m e  
sh all h a v e  n o  e x p o s e d  
th re a d s .

( b )  Grease or Oil Fittings. 
( S e e  5 “ B e a r in g s .” )

( c )  Thermostats. T h e rm o s ta ts  
m a y  b e m o u n te d  in sid e  m o 
to r s ,  a s  a n  o p tio n a l ite m , 
w h e re  i t  is  d e sire d  to  p r e 
v e n t co n d itio n  o f o v e rh e a t
in g  f ro m  s to p p a g e  o f  v e n 
tila tio n  o r  o th e r  c a u s e s .

( d )  Vents, Plugs. ( S e e  4  
“ E n d  S h ie ld s”  a n d  5  
“ B e a r in g s .” )

( e )  Other Sm all Parts. A ll  
e x te rn a l  sm all p a r ts , su ch  
a s  c a p  s c re w s , c ro w n  n u ts , 
e tc .,  w h e th e r m e n tio n e d  in  
o th e r  p a ra g ra p h s  o r  n o t,  
sh all be o f n o n -co rro d ib le  
m e ta l o r  su ita b ly  p la te d  so  
a s  effectiv ely  to  re s is t  
c o rro s io n .

7. Finish and Color. '

F in is h  sh all b e lig h t c o lo r , o f  
b ak ed  o r  a i r  d rie d  en a m e l o r  
la c q u e r, o r  o f  c h ro m e  p la te  o r  
u n p la te d  p olish ed  d a iry  m e ta l. 
I f  en am el o r  lacq u ey  is  u sed , 
alu m in u m  c o lo r  is  p re fe ra b le . I f  
c h ro m e  p la te  is  u sed , c a s tin g s  of  
b ra s s  o r  b ro n z e  a r e  re q u ire d  u n 
til a  s a tis fa c to ry  m e th o d  o f  
c h ro m e  p la tin g  c a s t  iro n  o r  
o th e r  m a te r ia ls  is  d evelop ed  a n d  
d e m o n s tra te d .

8 .  N ame Plates.
M o to rs  c o n fo rm in g  to  th e se  
m in im u m  s a n ita ry  sp ecificatio n s  
sh o u ld  b e a r  a  n a m e p la te  o f  s ta in 
less  s te e l, c h ro m e -p la te d  b ra s s , o r  
o th e r  a c ce p te d  d a iry  m e ta l w ith  
th e  w o rd s  “ 3 A  S a n i t a r y  M o
t o r ”  p ro m in e n ti) ' d isp lay ed . T h e  
n a m e p la te  sh all b e  sh ap ed  t o  fit 
th e  f ra m e , e lim in a tin g  op en  
c ra c k s  o r  c re v ic e s .
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The Navy Milk Supply
L ieutenant Commander T heodore R. Meyer

U. S. Naval A ir Station, Corpus Christi, Texas

Th e  m issio n  o f th e  M e d ica l D e p a rt
m e n t o f  th e  N a v y  is “ to  k eep  a s  

m a n y  m e n  a t  a s  m a n y  g u n s  a s  m a n y  
•days a s  p o ssib le .”

O n e  c a n  re a d ily  a p p re c ia te  th e  c o n 
n o te d  im p lica tio n  o f  p re v e n tiv e  m ed i
c in e  in  th is  s ta te m e n t. W e  all a r e  
•cognizant o f  th e  ro le  th a t  m ilk  c a n  p la y  
in  th e  d isse m in a tio n  of th e  fo llo w in g  
•com m unicable d is e a s e s : ty p h o id , p a r a 
ty p h o id , s e p tic  s o re  th r o a t ,  s c a r le t  
fe v e r , d ip h th e ria , u n d u la n t fe v e r , an d  
tu b e rc u lo s is . A m p le  s ta tis tica l d a ta  is  
o n  file to  s u b sta n tia te  th e  in v o lv e m e n t  
o f m ilk  in  th e  sp re a d  o f th e s e  d ise a se s. 
I t  c a n  re a d ily  be a p p re c ia te d  th a t  in  
o r d e r  to  m a in ta in  a  h ig h  efficien cy of 
N a v y  p e rso n n e l, a  p r o g ra m  of m ilk  
c o n tro l  a t  s h o re  e s ta b lish m e n ts , p a r 
tic u la r ly , m u s t b e  u n d e rta k e n .

A s  in  th e  civ ilian  p o p u la tio n , n a v a l  
officials  re c o g n iz e  th e  im p o rta n c e  an d  
v a lu e  o f m ilk  in  th e  d aily  d iet. O n  
th e  s ta tio n  a t  C o rp u s  C h ris ti, e v e ry  
m a n  is  g iv e n  a  b ow l of m ilk  a t  b re a k 
f a s t  to  w h ich  h e  m a y  ad d  a  c e re a l of 
h is  c h o ice  fro m  a  w id e a s s o r tm e n t o f  
in d iv id u a l p a ck a g e s . O r ,  if h e  ch o o se s, 
h e  m a y  u tiliz e  h is  s e rv in g  sim p ly  a s  a  
b e v e ra g e . M ilk  is a lso  av ailab le  a t  th e  
s h ip s ’ s e rv ic e  s to re s  a t  all h o u rs , w h e re  
i t  is  d isp en sed  in  th e  o r ig in a l c o n 
ta in e rs . E v a p o ra te d  m ilk  a n d  p o w 
d e re d  m ilk  a r e  a lso  im p o r ta n t  item s. 
T h e s e  p ro d u c ts  a r e  u sed  e x te n s iv e ly  
in  th e  b a k e ry  an d  in  th e  g a lle y s  in  th e  
p re p a ra tio n  o f o th e r  item s o f th e  m en u . 
A b o a rd  ship  th e se  m ilk  p ro d u c ts  a s 
su m e  a n  e v en  m o re  im p o rta n t ro le , 
s in c e  's to ra g e  s p a ce  a n d  re fr ig e ra tio n  
a r e  fa c to r s  to  be d ealt w ith .

T h is  p a p e r  w ill be lim ited  to  a  d is -  
'c u s s io n  o f  su p e rv isio n  o f th e  p ro d u c t  

co m m o n ly  k n o w n  a s  “ m a rk e t  m ilk ”

fo r  s h o re  esta b lish m e n ts . T h e  N a v y  
s ta n d a rd s  fo r  fre sh  m ilk  a r e  e ssen tia lly  
th e  sam e a s  th e  re q u ire m e n ts  o f G ra d e  
A  P a s te u riz e d  m ilk  a s  d efined  in  th e  
U n ite d  S ta te s  P u b lic  H e a lth  S e rv ic e  
S ta n d a rd  M ilk  O rd in a n c e , n a m e ly , th a t  
th e  m ilk  sh all b e  p ro p e rly  p ro d u ce d , 
p ro p e rly  p a ste u riz e d , h a v e  a  m in im u m  
b u tte r  f a t  c o n te n t  o f 3 .2 5  p e r  c e n t , b e  
d e liv e re d  a t  a  te m p e ra tu re  o f  50°  F .  
o r  b elo w , a n d  th e  b a c te r ia  c o u n t n o t  to  
e x c e e d  3 0 ,0 0 0  p e r  cu b ic  c e n tim e te r .

I t  is  u n d e rs ta n d a b le  th a t  th e  N a v y  
c a n n o t m a in ta in  a  s ta ff  o f  s a n ita ria n s  
to  s u p e rv ise  th e  p ro d u c tio n  a n d  p r o c 
e s s in g  o f  a  s izeab le  m u n icip a l m ilk  
su p p ly , a n d  th e re  is  n o  re a s o n  w h y  it  
sh o u ld , esp e cia lly  w h e re  a  co m p e te n t, 
fu ll-tim e  p u b lic h e a lth  d e p a rtm e n t is  
fu n ctio n in g . F o r  e x a m p le , in  C o rp u s  
C h ris ti, th e  C ity  h a s  a d o p te d  th e
U .S .P .H .S .  S ta n d a rd  O rd in a n c e , a n d  
h a s  a  d e p a rtm e n t o f h ealth  w ith  a  m ilk  
sa n ita tio n  d iv isio n  w h ich  c o o p e ra te s  
w ith  th e  S ta te  D e p a rtm e n t of H e a lth  
in  g ra d in g  th e  ra w  m ilk  su p p ly  a n d  
a lso  s u p e rv ise s  a n d  in sp e cts  re g u la r ly  
th e  m ilk  p la n ts .

N a v y  re g u la tio n s  re q u ire  th e  M e d i
ca l O fficer o f e a ch  s h o re  estab lish m e n t  
to  m ak e  a  m o n th ly  s a n ita ry  r e p o r t  to  
th e  D is tr ic t  C o m m a n d a n t, w h ich  e m 
b ra c e s , a m o n g  o th e r  ite m s , p e rtin e n t  
d a ta  o n  th e  fo o d  su p p ly  of th e  s ta tio n  
in v o lv ed . In  k e e p in g  w ith  th is  re q u ire 
m e n t, th e  S ta tio n  M e d ica l O fficer h a s  
estab lish ed  a  S a n i ta r y  D iv is io n  w ith  
a  s a n ita ry  officer a t  its  h e a d , w h o , in  
a d d itio n  to  c a r r y in g  o n  ro u tin e  s a n i
t a r y  a c tiv itie s , a lso  a c ts  a s  lia iso n  to  
th e  lo ca l, s ta te , a n d  F e d e r a l  official 
a g e n c ie s . T h is  p o licy  a ffo rd s  a  v e r y  
c lo se  c o o p e ra tiv e  re la tio n sh ip  on  m a t
te rs  of p u b lic  h e a lth  a n d  p a r tic u la r ly
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fo o d  c o n tro l , b etw een  th e  s ta tio n  in 
v o lv e d  a n d  civ ilia n  a u th o ritie s . I t  is  
th ro u g h  th e s e  ch a n n e ls  th a t  a  c ro s s -  
se ctio n  o f th e  s a n ita ry  q u a lity  o f th e  
m ilk -p ro d u cin g  fa rm s  is  a s ce rta in e d .

W e  a r e  co n ce rn e d  in  p ro b le m s of  
lo ca l m ilk  s a n ita tio n  f ro m  th e  fo llow in g  
s ta n d p o in ts :

1. T h e  m ilk  su p p ly  fo r  th e  N a v y  
p e rso n n e l p ro p e r .

2 . T h e  m ilk  sup ply  fo r  th e  fam ilies  
of th e  officers an d  en listed  
p erso n n el.

3 . T h e  m ilk  su p p ly  o f th e  S h ip s ’ 
S e rv ic e  S to re s  th ro u g h  th e ir  
re s ta u ra n ts  an d  so d a  fo u n tain s  
d isp en saries .

4 . T h e  m ilk  sup ply  a t  th e  lo cal g r o -  
' c e rie s , re s ta u ra n ts , so d a  fo u n tain s,

an d  sch o o l c a fe te ria s  freq u en ted  
b y N a v y  p e rso n n e l an d  th e ir  
fam ilies.

In  th e  a fo re m e n tio n e d  item s of in 
v o lv e m e n t of th e  m ilk  su p p ly , o u r  
in te re s ts  a r e  d ivid ed  in to  tw o  m a jo r  
c la s s if ic a tio n s : ( 1 )  O n  s ta tio n  re q u ire 
m e n ts , a n d  ( 2 )  O n  s h o re  im p lica tio n s .

M a n y  of th e  officers a n d  en listed  p e r 
son n el m a in ta in  q u a r te rs  o n  s h o re  an d  
o f n e ce s s ity  p u rc h a s e  p ro v isio n s  a n d  
food  sup plies f ro m  lo c a l e s ta b lish m e n ts . 
In  th is  co n n e ctio n  a n  e d u ca tio n a l p r o 
g r a m  m u s t b e  u n d e rta k e n  b y  th e  
S a n ita tio n  D iv isio n  o f th e  M ed ical  
D e p a rtm e n t o f  th e  N a v y  to  fam iliarize  
th e se  in d iv id u als  w ith  th e  q u a lity  p a r 
tic u la rly  o f  th e  m ilk  sup ply  in  th e  lo cal  
c o m m u n ity  in  o r d e r  th a t  th e y  m a y  av ail  
th e m se lv e s  o f a  sa fe  p ro d u c t  in  th e ir  
p u rch a se s  o f  fo o d  co m m o d itie s .

S u c h  a  p r o g ra m  h a s  b een  u n d e rta k e n  
a t  th e  N a v a l  A i r  S ta tio n  in  c o o p e ra tio n  
w ith  th e  lo ca l C ity -C o u n ty  H e a lth  D e 
p a r tm e n t, in  o r d e r  th a t  N a v y  p erso n n el  
c a n  b e th e  b en eficiaries  o f  su ch  in sp e c
tio n s  an d  in v e stig a tio n s . I t  is  f a i r  to

a s s e r t  th a t  th is  p ro g ra m  n o t o n ly  has- 
b een  p ro fitab le  to  o u r  o w n  p e rso n n e l  
b u t h a s  b een  a n d  co n tin u e s  to  b e  a. 
p o w e rfu l fa c to r  in  th e  g e n e ra l im p ro v e 
m e n t o f  c o m m u n ity  s a n ita ry  s ta n d a rd s .

W ith  estab lish m en t of a  la rg e  N av al. 
B a s e  su ch  a s  th e  on e a t  C o rp u s  C h ris ti , 
th e  in flu x  of la rg e  n u m b e rs  of c o n 
s tru ctio n  w o rk e rs , in ad d itio n  to  th o u 
san d s of N a v y  m en  an d  th e ir  fam ilies , 
th e re  is n a tu ra lly  c re a te d  a  p ro b le m  
of ad eq u ate  m ilk  sup ply . T h e  M e d i
ca l D e p a rtm e n t h a s  re co g n iz e d  th is  
d em an d  an d  th ro u g h  its  lia iso n  a c tiv i
tie s  w ith  th e  lo cal p u b lic h e a lth  a u th o ri
tie s  is sp o n so rin g  th e  ad o p tio n  o f  th e  
S ta n d a rd  M ilk  O rd in a n c e  in  m u n ic i
p alities  a d ja c e n t to  th e  N a v a l  e sta b lish 
m en t. A  d ual in te re s t is in v o lv ed  in  
this, u n d e rta k in g : n a m e ly , ( 1 )  T o
in cre a se  th e  n u m b e r o f m u n icip a litie s  
fu n ctio n in g  u n d e r a  u n ifo rm  m ilk  p r o 
g ra m , an d  ( 2 )  T h e  esta b lish m e n t o f  
a  d esirab le  an d  acce p ta b le  re s e rv o ir  
th a t ca n  be called  u p o n  in  th e  e v e n t o f  
seaso n al s h o rta g e  o r  o th e r  e m e rg e n cie s .

T h e re  a re  o n ly  tw o  m a jo r  m ilk  c o m 
p an ies  se rv in g  th e  m e tro p o lita n  a r e a  o f  
C o rp u s  C h ris ti a n d  th e  N a v a l  A i r  S ta 
tio n . I t  is  sig n ifican t th a t  ro u tin e  
sam p les ta k e n  o v e r  a  p e rio d  o f  se v e ra l  
m o n th s  sh o w  th e  benefits  o f co m b in ed  
n a v a l a n d  m u n icip a l c o o p e ra tio n  in  
th e  su p e rv isio n  of th e  lo ca l m ilk  sup ply . 
S a n ita r ia n s  o f  th e  M e d ica l D e p a rtm e n t  
m e e t th e  d e liv e ry  t r u c k s  w h e n  th e y  
a rr iv e  a t  th e  s ta tio n , a n d  sa m p le s  a r e  
ta k e n  a t  e v e ry  p o in t w h e re  m ilk  is  
u n lo ad ed . T e m p e ra tu re  ch e ck s  sh o w  
th a t it  is  b elow  th e  m a x im u m  allo w ed , 
a n d  la b o ra to ry  d e te rm in a tio n s  f o r  b u t
t e r  f a t  a n d  b a c te r ia l  c o n te n t sh o w  th a t  
th e  m ilk  is  w ell w ith in  th e  lim its  
p re s crib e d  b y  th e  S ta n d a rd  M ilk  
O rd in a n c e . I t  m a y  be c o r r e c t ly  sa id  
th a t  a  q u a lity  p ro d u c t  is  c o n sis te n tly  
av ailab le .
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Corrosion Tests on Acid Cleaners Used 
in Dairy Sanitation*

Μ. E. Parker
Beatrice Creamery Co., Chicago, Illinois '

A l k a l i e s  a n d  a lk alin e  b u ffer sa lts  
■*"»■ h a v e  been  p ra c tic a lly  e x c lu s iv e ly  
u sed  a s  d a i ly  d e te rg e n ts . R e c e n t  d e
v e lo p m e n ts , h o w e v e r , h a v e  in d ica te d  
th a t  th e y  c a n  n o  lo n g e r c la im  p r e -  
e m in e n ce  in  th is  re s p e c t  ( s e e  p a p e rs  
e ls e w h e re  by a u t h o r ) .  In  fa c t , th e re  
is  m u c h  ev id e n ce  th a t  a lk alin e  c o m 
p o u n d s  a r e  resp o n sib le  fo r  m a n y  of th e  
q u a lity  fa ilu re s  in p re s e n t-d a y  s a n ita ry  
p r a c tic e . B y  w a y  o f illu s tra tio n , w e  
w o u ld  re fe r  to  th e  m a tte r  o f e ffectiv e  
c a n  w a s h in g , a s  th e re  is  a n  o v e rw h e lm 
in g  a b u n d a n ce  o f e v id e n ce  to  in d ica te  
th a t  th e  fa m ilia r  5 - ,  8 -  a n d  1 0 -g a llo n  
m ilk  o r  c re a m  c a n  is fre q u e n tly  a  
s o u rc e  of se rio u s  an d  fa r -re a c h in g  
q u a lity  d e fe cts  in  a  v a r ie ty  of d a iry  
p ro d u cts .

In v e s tig a tio n  h a s  re v e a le d  th a t  m o st  
m e ch a n ica lly  clean ed  c a n s  h a v e  a n  u n 
m ista k a b le  in o cu la tio n  Of1 p ro te o ly tic  
a n d  o x id iz in g  ty p e s  of b a c te r ia ;  th a t  
su ch  m ic ro o rg a n is m s  a r e  fo u n d  m o st  
a b u n d a n tly  in  th e  c a n s  c lean ed  la s t  in  
th e  d a y ’s ru n  w h e n e v e r a lk alin e  c le a n 
in g  co m p o u n d s w e re  u sed . F u r th e r  
stu d ies  in d ica te d  th a t  th e se  b a c te r ia  
w e re  b ein g  d ev elo p ed  in  th e  c le a n in g  
so lu tio n  in  sp ite  o f  te m p e ra tu re s  as  
h ig h  a s  1 7 0 °  F .  an d  a lk a lin ity  a s  s tro n g  
a s  p H  1 0 .

A s  th e  d a y ’s o p e ra tio n  co n tin u e s, 
sufficient p ro te in  a c cu m u la te s  in  th e  
ca n  w a s h e r  to  in cre a se  th e  film -fo rm in g  
p ro p e rtie s  of th e  c le a n in g  solu tio n . 
T h e  film  th u s  fo rm e d  a p p e a re d  to  c lin g  
to  th e  m e ta l s u rfa c e  in  sp ite  of th e

* Presented a t Joint Session of Food and N u trition and Laboratory Sections, American Public H ealth Association, A tlantic City, N . J . October 17, 1941.

su b seq u en t h o t w a te r  a n d  s te a m  rin s e s  
a n d  h o t a i r  b la sts . I t  a lso  re ta in e d  th e  
u n d e sira b le  p ro te o ly tic  b a c te r ia  an d  
p ro te in  fo o d  m a te r ia l  fo r  th e  b a c te r ia  
in  sufficien t c o n c e n tra tio n  t o  m a k e  
tro u b le  if th e  c a n  b e ca m e  m o iste n e d  
b efore  a g a in  b ein g  filled w ith  m ilk  o r  
c re a m . In  fa c t ,  so m e tim e s  e v en  d ry  
c a n s  in o cu la te d  th e  m ilk  w ith  b a c te r ia  
w h ich  im p a rte d  b itte r  a n d  o ften  s ta le  
fla v o rs  to  th e  fre s h  c re a m  o r  m ilk  
co n ta in e d  in  th e m .

A  s a tis fa c to ry  a c id  c le a n in g  p ro d u c t  
w h ich  a p p a re n tly  m e e ts  th e  e sse n tia l  
re q u ire m e n ts  f o r  d a iry  sa n ita tio n  h a s  
b een  d ev elo p ed  a n d  is  a lre a d y  b ein g  
u sed  e x te n s iv e ly . A s  h a s  b een  p re 
v io u sly  re p o r te d  b y  th e  a u th o r  an d  
h is a s s o c ia te  ( P a r k e r  a n d  S h a d w ick , 
American Butter Review , J u n e , 1 9 4 1 ) ,  
m ilk  a n d  c re a m  tra n s p o r t  c a n s  su b 
je c te d  to. th e  c le a n in g  a c tio n  o f even  
d ilu te  so lu tio n s  of M ik ro -S a n , a s  th is  
p ro d u c t  is  k n o w n  co m m e rc ia lly , w e re  
th o ro u g h ly  c le a n se d , a n d  fre e d  of w a te r  
sp o ts  o r  m ilk sto n e  d e p o sits . A lk a li-  
fo rm e rs  aiid  p ro te o ly tic  a n d  o x id iz in g  
ty p es  o f b a c te r ia  w e re  c o n sp icu o u s  b y  
th e ir  re la tiv e  a b se n ce  f ro m  su ch  
cle a n se d  c a n s  e v en  a f te r  th e y  h a d  been  
m o isten ed  W ith s te rile  w a te r  a n d  in 
cu b a te d  f o r '4 8  h o u rs . O th e r  w o rk e rs  
h av e  h ad  s im ila r  e x p e rie n c e s . T h e  r e 
m a rk ab le  re s u lts  ob ta in ab le  w ith  th is  
n ew ly  d evelop ed  a c id  c le a n e r  h av e  
a lre a d y  led  to  re v isio n s  in c a n  w a sh in g  
p ra c tic e  a s  e v id en ced  by th e  n ew  c o n 
s tru c tio n  a n d  im p ro v e d  o p e ra tio n  of 
eq u ip m en t in tro d u ce d  to  th e  in d u stry  
by a  le a d in g  eq u ip m en t m a n u fa c tu re r .  
T h is  n ew  d e te rg e n t is re lia b ly  r e -
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IMMERSION T E S T S  FOR CORROSION WITH 

Mikro San, Mikro Puer and Chicago Tap Water,

2 %-
Mikro
San

Chicago

Tap
Water

Straight
Chrome

Ambroc Stalnts·· Aluminum 
SUei

Tinned
Steel

Galvanized
Iron

Tinned
Bra·*

Tinned
Copper

Metallized
Iron

ported to be a non-toxic mixture of 
certain organic acids, specific wetting 
agents, corrosion inhibiter, and a mi
crostatic agent. It is used in the 
strength of 8 ounces of product to 60 
gallons of water.

W e have previously reported on the 
microbiological and chemical factors

involved in dairy detergency (Parker,. 
F o o d  Industries, Oct., 1940). One of 
the major objections to the use of acid 
compounds in dairy detergency here
tofore has been their corrosive action 
upon dairy metals. Therefore, we are 
taking this opportunity to present data, 
on this aspect of the problem.
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E x pe r im e n t a l

T h is  e x p e rim e n t e m b ra c e s  a  la b o ra 
t o r y  s tu d y  o f  th e  c o rro s iv e  effects  of  
a n  a c id  c le a n in g  p ro d u c t  k n o w n  co m 
m e rc ia lly  a s  M ik ro -S a n , a n  a c id  s te r 
iliz in g  p ro d u c t  k n o w n  co m m e rc ia lly  a s  
M ik r o -P u e r  (u p o n  w h ich  w e  h op e to  
r e p o r t ·  su b se q u e n tly  a n d  s e p a r a te ly ) ,  
a n d  C h ica g o  ta p  w a te r . T h e  la b o ra 
to r y  te s ts  in clu d ed  n in e  d iffe re n t m e ta ls  
su ch  a s  a r e  n o rm a lly  u se d  in  th e  c o n 
s tru c tio n  o f c a n  w a s h e rs  a n d  d a iry  
p ro c e s s in g  eq u ip m en t a s  w ell a s  th a t  
u se d  in  th e  c o n s tru c tio n  o f th e  m ilk  
t r a n s p o r t  c a n s  th e m se lv e s . T h e  m e t
a ls  w e re  u sed  in  th e  fo rm  o f  s trip s  
5  in ch es  lo n g  an d  \τ/ 2 in ch e s  w id e a n d  
w e re  a s  fo llo w s :

Stra ig h t chrom e Galvanized iron
A m brac Tinned brass
18/8 Stainless steel Tinned copper 
Aluminum M etallized iron
Tinned steel

T h e  te s t  so lu tio n s  co n sis te d  of a  2  p e r 
c e n t aq u eo u s so lu tio n  o f M ik ro -S a n  
( th e  g r e a te s t  c o n c e n tra tio n  re c o m 
m en d ed  b y  th e  m a n u fa c tu re r  fo r  c le a n 
in g  p u r p o s e s ) ,  a  0 .0 5  p e rc e n t aq u eo u s  
so lu tio n  o f  M ik r o -P u e r ,  a n d  c o n tro ls  
in  C h ica g o  ta p  w a te r  in a sm u ch  a s  it

c o n stitu te d  th e  v e h ic le  o r  so lv e n t o f  
th e se  tw o  a c id  co m p o u n d s.

In  all c a s e s  b e a k e rs  w ith  c o v e r  
g la sse s  w e re  u se d  a n d  e a c h  b e a k e r  c o n 
ta in e d  1 0 0  m l. o f  th e  liq u id  u n d e r  te s t .  
T h is  m a d e  p o ssib le  s u b m e rsio n  o f  e a c h  
s trip  so  th a t  a n  a r e a  o f  a p p ro x im a te ly  
6  sq u a re  in ch e s  w a s  s u b je c te d  to  p o s s i
ble c o rro s iv e  a c tio n . P r i o r  to  th e ir  
im m e rsio n  in  th e  te s t  so lu tio n s , e a c h  
s tr ip  w a s  c lean ed  b y  w a s h in g  in  a  
d ilu te  so lu tio n  o f  M ik r o -S a n . T h e y  
w e re  th e n  rin s e d  th o ro u g h ly  in  w a rm  
w a te r , w ip ed  d ry , a n d  d rie d  in  a  
V acuum  o v e n  b e fo re  w e ig h in g . A f te r  
im m e rs in g  th e  s tr ip s  in  th e  re s p e c tiv e  
te s t  liq u id s, th e  so lu tio n s  w e re  h e a te d  
to  1 8 0 °  F . ,  th e n  a llo w e d  to  co o l to  
ro o m  te m p e ra tu re , a n d  le ft u n d istu rb e d  
u n til 72  h o u rs  h a d  elap sed . A t  th e  
en d  of th e  te s t  p e rio d , th e  m e ta l  s tr ip s  
w e re  re m o v e d , a n d  a g a in  w a sh e d , 
rin se d , d rie d , a n d  w e ig h e d  a s  b e fo re . 
T h e  s trip s  w e re  e x a m in e d  fq r  v isib le  
c o rro s io n  a n d  d isc o lo ra tio n , th e n  
m o u n te d  a n d  p h o to g ra p h e d . ( S e e  
F i g u r e  1 . )  T h e  c h a n g e s  in  w e ig h t  
(e i th e r  lo ss  o r  g a in  in  m illig ra m s ) a s  
w ell a s  th e  o b s e rv e d  e ffe cts  o f  th e  c o r 
ro sio n  te s ts  a r e  ta b u la te d  in  T a b le  1 .

T A B L E  1

C h a n g e s  i n  W e ig h t  a n d  A p p e a r a n c e *  o f  M e t a l  S t r ip s  i n  T a p  W a t e r  
a n d  A cid  S o l u t io n s  : P a r t ia l  I m m e r s io n

Mikro~San
A .

Metals Mgm. Appearance
Stra ig h t chrom e ......... . .  — 1 .2 O .K .
A m brac ............................ . .  — 7.1 c/t
18/8 Stainless s te e l . . . . .  + 4 .3 O .K .
Aluminum ....................... . .  + 3 .S t
Tinned steel .................. . .  — 15 .5 c/tt
Galvanized iron  ............ . .  — 6 6 .0 CC
Tinned brass .............. .. . .  — 1 .2 c/t
Tinned copper .............. . .  — 6 .2 cc/t
M etallized iron ............ . .  — 6 6 .8 cc/t

—  L oss in weight 
-(-Gain in w eight 
*  O .K . -  no change in appearance 

c - s l ig h t ly  corroded 
c c -co rro d e d  

c c c -h e a v ily  corroded

M ikro-Puer
A

Chicago Tap W ater
λ

Mgm. Appearance Mgm. Appearance
— 1 .5 O .K . — 0 .4 O .K .
— 1 .3 c/t — 0 .7 t

0.0 O .K . 0.0 O .K .
+ 3 . 7 c — 2 .4 ttt
+ 1 . 7 t + 5 . 3 cc/ ff

+ 1 0 .4 ccc/f — 4 .2 ccc/ ff
— 0 .5 c 0.0 O .K .
— 0 .4 t 0.0 t

+ 1 3 .2 O .K . + 2 1 .3 c c c / fff

t - s l ig h t ly  tarnished 
tt -  tarnished 

t t t -  heavily tarnished 
f - s l i g h t  w hite film 

i f - w h i t e  film 
i f f - h e a v y  white film
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D iscussion  of R esults S h ow n  in  
T able  1.

In  co m p a rin g  th e  re s u lts  of th ese  
te s ts  w ith  s im ilar d a ta  re p o rte d  by  
H u n z ik e r , C o rd e s , a n d  N isse n  [ / .  
Dairy Set., 1 2 , 1 4 0 - 1 7 9 ,  an d  1 2 , 
2 5 2 - 2 8 4  ( 1 9 2 9 ) ]  o n e  is im m ed iate ly  
im p re sse d  w ith  th e  re la tiv e ly  m ild  c o r 
ro s iv e  effects  of M ik ro -S a n , M ik ro -  
P u e r  an d  C h ica g o  ta p  w a te r  co m p a re d  
w ith  th e  v a r io u s  m in e ra l an d  o rg a n ic  
a c id s  an d  p a r tic u la r ly  th e  v a r io u s  
w a sh in g  p o w d e r so lu tio n s. I t  m u s t be 
k e p t in  m in d  th a t  H u n z ik e r  a n d  h is  
c o -w o rk e rs  d id  n o t u se  a s  d ra s tic  a  
h e a tin g  fa c to r  a s  w e  em p loy ed  in  an y  
o f  th e ir  te s ts . I t  is a lso  in te re s tin g  to  
n o te , fo r  e x a m p le , th a t  C h ica g o  ta p  
w a te r  w a s  re la tiv e ly  m o re  c o rro s iv e  to  
a lu m in u m  th a n  e ith e r  th e  2  p e rc e n t  
M ik ro -S a n  o r  th e  0 .0 5  p e rc e n t M ik ro -  
P u e r  so lu tio n s. T in n e d  co p p e r o r  
tin n e d  b ra s s  w e re  n o t affected  b y e ith e r  
M ik ro -S a n  o r  M ik r o -P u e r  to  a n y th in g  
lik e  th e  d e g re e  th a t  th e  a c id s  o r  a lk a 
lin e  w a sh in g  p o w d e rs  w e re , a s  re p o rte d  
b y  H u n z ik e r  an d  c o -w o rk e rs . E v e n  
tin n ed  steel fa re d  b e tte r  in  e x p o s u re s  
t o  M ik ro -S a n  a n d  M ik r o -P u e r  th a n  
t o  th e  re p o rte d  a lk alin e  w a sh in g  p o w 
d e r s  w h en  a ll th e  f a c to r s  a re  c o n 

sid ered . M ik o -S a n  a p p a re n tly  is m o re  
a c tiv e  in  its  so lv en t a c tio n  u p o n  g a l
v an ized  iro n  an d  m etallized  iro n  th a n  
m o st alk alies  w o u ld  be. Y e t ,  co m p a re d  
w ith  th e  m in e ra l a n d  o rg a n ic  a c id s  
stu d ied  b y H u n z ik e r  a n d  c o -w o rk e rs ,  
M ik ro -S a n  c o m p a re s  m o st fa v o ra b ly  
in deed . M ik r o -P u e r  in  th e  c o n c e n 
tra tio n  u sed  d id  n o t  a p p e a r to  affect  
m etallized  iro n  a n d  c o m p a re d  m o re  f a 
v o ra b ly  th a n  d id  th e  C h ica g o  ta p  
w a te r  itself.

T h u s , i t  w ou ld  a p p e a r f ro m  th e  r e 
su lts  of o u r  te s ts  a s  d e scrib ed  ab o v e  
th a t M ik ro -S a n  an d  M ik r o -P u e r  w ill 
be fo u n d  to  c o m p a re  m o s t  fa v o ra b ly  
w ith  a lk alin e  c le a n in g  co m p o u n d s in  
its  c o rro s iv e  a c tio n  u pon  th e  ty p e  o f  
m e ta ls  u su ally  e n co u n te re d  in  d a iry  
p ra c tic e .

Acknowledgment
W e  a r e  in d eb ted  to  th e  C re a m e ry  

P a c k a g e  M a n u fa c tu rin g  C o m p a n y  of  
C h ica g o , Illin o is , fo r  th e  m e ta l s trip s , 
an d  to  th e  R e x  C o m p a n y , fo rm e rly  th e  
P .  W .  B o n e w itz  C h e m ica l C o m p a n y  o f ' 
B u rlin g to n , Io w a , fo r  th e  sam p les  of  
M ik ro -S a n  a n d  M ik r o -P u e r  u sed  in  
o u r  e x p e rim e n ts  h ere in  d e scrib ed .



41

Promotional Work in Milk Control
J. R. J ennings

Milk Sanitarian, Iowa State Department o f Health, Des Moines, Iowa

In  o u r  a p p ro a c h  to  th e  su b je c t of m ilk  
c o n tro l, an d  in  o u r e ffo rts  to  p r o 

v id e  o u r  co m m u n itie s  w ith  h ig h  q u ality  
safe  m ilk , it  so m e tim e s seem s th a t  w e  
c o n c e rn  o u rs e lv e s  a lm o st' w h olly  w ith  
fa c tu a l a s p e c ts  to  th e  n e g le c t of a  stu d y  
of m e th o d s  of sellin g o u r  w o rk  to  th e  
in d u stry  an d  co m m u n ity .

Y e a r  a f te r  y e a r ,  w e  g o  to  s ta te , r e 
g io n a l, a n d  n a tio n a l co n fe re n c e s  an d  
p re s e n t te ch n ica l p a p e rs  o n  d esig n  of  
e q u ip m en t, n ew  m ic ro sc o p ic  p r o 
ce d u re s , p a p e r  c o n ta in e rs , fro z e n  d e s
s e r ts , o x id iz e d  fla v o rs , m ilk -b o rn e  o u t
b re a k s , a n d  n u m e ro u s  o th e r  su b je c ts . 
W e  le a rn  m a n y  th in g s  o f a  te ch n ica l  
n a tu r e  b u t w e d o n o t le a rn  p ro c e d u re  
in  a d a p tin g  th is  n ew  k n o w led g e  to  o u r  
o w n  u ses . W e  le a rn  th e  W H A T  b ut  

: n o t  th e  H O W .
T h e  m ilk  s a n ita ria n  is  g iv e n  a  law  

o r  a n  o rd in a n ce  to  e n fo rce . A rm e d  
w ith  a u th o rity  a n d  a  te c h n ica l k n o w l
e d g e , h e  g o e s  fo rth  w ith  e n e rg y  an d  
e n th u sia sm  t o  “ c lean  up  th e  m ilk  su p 
p ly .”  T o o  o fte n , h e  g iv e s  o rd e rs  w ith  
a n  a p p ro a c h  th a t  sea ls  h is d o o m . B y  
h is  a p p ro a c h , h e  m a y  a n ta g o n iz e , 
b re e d  re s e n tm e n t, d isre sp e ct, la ck  of 
co n fid en ce , a n d  re v e n g e .
, D o  w e  ta k e  i t  fo r  g ra n te d  th a t  all 

s a n ita ria n s  h a v e  th e  t a c t ,  th e  d ip lo m acy , 
a n d  th e  p e rs u a s iv e  q u a litie s  to  g e t  th e  
c o o p e ra tio n  o f th e  in d u s tr y ?  O r  d o  
w e  e x p e c t  h im  to  be a  b lo o d -a n d -th u n -  
d e r  in s p e c to r , p u ttin g  su ch  fe a r  in to  
th e  d a iry m a n  th a t  h e  w ill n o t  d a re  to  
v io la te  th e  la w ?

P e rh a p s  in so m e s e ctio n s , th e  d a iry 
m e n  a r e  so m o tiv a te d  b y  p u b lic  w e lfa re  
th a t  th e y  ra lly  a ro u n d , e n th u sia s tica lly  
b u y  th e  n e w  eq u ip m en t, an d  a d o p t n ew  
p ro c e d u re s  fo r  th e  b enefit of p u b lic  
h ea lth . O r ,  is it  p ossib le  th a t  m a n y  
r e tu rn  h o m e fro m  th e se  co n fe re n ce s

a n d  ju s t  le t th in g s  slide w ith  th e  l in e  
of le a st re s is ta n c e  ?

T h e s e  a re  p ro b le m s of v ita l  im p o r t
a n ce  an d  c e rta in ly  p e rp le x  th e  b e st o f  
s a n ita ria n s .

T h e  d a iry m a n  is  c o n fro n te d  w ith  
su ch  s te rn  re a litie s  a s  p o o r  co lle ctio n s ,  
ch ise lin g  co m p e titio n , p a y in g  bills, a n d  
m a k in g  th e  b u sin ess  r e tu rn  a  p ro fit. 
H is  first in te re s t , an d  th a t  o f his. 
em p loy ees, is  u su a lly  s e lf -in te re s t a n d  
e co n o m ic  s e c u rity . H o w  c a n  h e  b e s t  
m ak e m o n e y  ? P r o t e c t  th e  p u b lic  
h e a lth ?  Y e s ,  in  a  v a g u e  s o r t  o f w a y . 
C e rta in ly  h e  d oes n o t  w a n t to  in ju r e  
an y o n e . B u t  h e feels th a t  h e  h as b een  
d o in g  all r ig h t  b y th e  p u b lic. H e  has- 
n e v e r  h ad  a n y  tro u b le . P e o p le  a r e  
satisfied  w ith  h is  m ilk . A n d  besides,, 
h e  c a n n o t se e  a n y  n eed  fo r  a  lo t  o f  
th e s e  th in g s . T h e y  w o u ld  b e all r ig h t  
if h e  co u ld  a ffo rd  to  d o  th em .

W h a t  a p p ro a c h  c a n  th e  s a n ita r ia n  
m a k e  to  g e t  th e  re s p o n se  o f  th e  in d u s try  
a n d  th e  p u b lic ?  C e r ta in ly  b e tte r  r e 
su lts  a r e  o b ta in ed  b y lea d in g  th a n  b y  
d riv in g . T h e  sa m e  a p p ro a c h  w ill n o t,  
o f c o u rs e , w o rk  in  a ll c a se s , b u t c e r ta in  
p rin cip le s  a r e  fu n d a m e n ta l.

T h e  fo re m o s t o f  th e se  p rin cip le s  i s  
th a t  o f re a c h in g  th e  in d u s try  th ro u g h  
its  o w n  in te re s t , n a m e ly , m ilk  s a le s . 
F o r  e x a m p le , th e  s a n ita ria n  m a y  s a y  t o  
th e  in d u s try , e ith e r  in d iv id u ally  o r  a s  
a  g ro u p , in  a  m e e tin g , so m e w h a t a s  
fo llo w s :

“ W e  feel th a t  y o u  o f th e  in d u s try  
a n d  w e  o f th e  h ealth  d e p a rtm e n t, h a v e  
th e  sa m e  o b je c tiv e , n a m e ly , m o re  an d  
b e tte r  m ilk . S in c e  w e  h a v e  th e  sa m e  
o b je c tiv e , w h y  c a n ’t  w e  s it d o w n  an d  
w o rk  th in g s  o u t to g e th e r  fo r  o u r  m u 
tu a l b e n e fit?  A  g o o d  m ilk  o rd in a n ce , 
w ell e n fo rce d , is o n e  o f th e  b est p r o 
te c tio n s  le g itim a te  in d u s try  c a n  h a v e .
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W e  all k n o w  th a t  th e re  a r e  so m e  c o n 
d itio n s  th a t  sh o u ld  be im p ro v e d . L e t ’s 
c le a n  up  o u r  d a iry  fa rm s , re m o d e l o u r  
p la n ts , a n d  g e t  n ew  eq u ip m en t w h e re  
n eed ed . L e t ’s  p u t  so m e  c o n su m e r  
a p p eal in to  o u r  fa rm s  a n d  m ilk  p la n ts , 
im p ro v e  o u r  m e th o d s  an d  o u r  p ro d u cts  
t o  th e  p o in t w h e re  w e w ill h a v e  so m e 
th in g  to  ta lk  ab o u t. T h e n , w e  o f th e  
h ealth  d e p a rtm e n t w ill be th e  f irs t  to  
g o  o n  th e  f ro n t p a g e  a n d  te ll p eop le  
h o w  g o o d  th e  m ilk  is . L e t ’s  f ix  o u r  
p la ce s  u p  so  th a t  w e  c a n  h a v e  open  
h o u se  an d  in v ite  p eop le  o u t to  see  
th e m . W e  w ill g e t  a  c a ra v a n  o f  to w n  
p e o p le , co n sis tin g  of re p re s e n ta tiv e s  of 
th e  ch a m b e r o f  c o m m e rc e , c iv ic  clu b s, 
w o m e n ’s g ro u p s , n e w sp a p e rs  a n d  th e ir  
p h o to g r a p h e rs , a n d  le t th e m  se e  w h a t  
w e  h a v e  to  offer. I f  w e  h a v e  th in g s  
lo o k in g  a s  th e y  sh o u ld , e v e ry  v is i to r  
w ill  b eco m e a  f re e  sa le sm a n . W e  c a n  
L a v e  a  p a ra d e  a n d  en d  u p  a t  a  p la t
fo rm  o n  M a in  S tre e t , w h e re  th e  sch o o l  
b an d  w ill d ra w  a  c ro w d , w h ile  th e  
c iv ic  g ro u p s  c o n g ra tu la te  th e  c ity  
fa th e rs  an d  th e  to w n  o n  h a v in g  a  m ilk  
.su pp ly  eq u al to  th e  b e st in  th e  s ta te .”

T h is  k in d  o f  a n  a p p ro a c h  m a k e s  th e  
in d u stry  re a liz e  th a t  i t  d o e s  h a v e  a  
c o m m o n  in te re s t w ith  th e  h e a lth  d e 
p a r tm e n t, a n d  th a t  th e  s a n ita ria n  is  
re a lly  t r y in g  to  be h elpful a n d  c o n 
s tru c tiv e .

W h e n  i t  c o m e s  to  th e  in d iv id u al  
i te m s  o f  c o n s tru c tio n , eq u ip m en t a n d  
^m ethods o f  a  p a r t ic u la r  d a iry  fa r m  o r  
m ilk  p la n t, th e  sa m e  p rin cip le  a p p e a rs . 
In s te a d  o f  g iv in g  th e  p u b lic  h ealth  

treaso n  w h y  a  th in g  sh o u ld  b e d on e, 
g iv e  a  sa les  re a s o n  fo r  d o in g  i t .  F o r  
-exam p le , if th e  b a rn  flo o r is  d ir ty , th e  
s a n ita ria n  m ig h t s a y  t o  th e  fa r m e r ,  
in  s u b s ta n c e :

“ Y o u  k n o w , Jo h n , o n e  o f  th e  b ig g e st  
f a c to r s  in  c o n su m e r re s is ta n c e  t o  m ilk  
is  o ff-fla v o rs  a n d  o d o rs . W a r m  m ilk  
a b so rb s  fla v o rs  a n d  o d o rs  v e r y  q u ick ly . 
D ir ty  b a rn  flo o rs , p o o r  v e n tila tio n , 
s tra in in g  in  th e  b a rn  e tc .,  im p a rts  off-  
fla v o rs  to  th e  m ilk  a n d  in ju re s  m ilk  
sales.

“ T h is  is  o n e  o f  th e  re a s o n s  w h y

ch ild re n  p u sh  th e  g la s s  o f m ilk  a w a y  
a n d  s a y : ‘M o th e r , I  d o n ’t  lik e  th is  
m ilk . I t  d o esn ’t  ta s te  g o o d .’

“ N o t o n ly  th a t , b u t w h en  frie n d s , 
re la tiv e s  o r  o th e r  v is ito rs  s to p  o u t a n d  
th in g s  h a v e  a  b ad  a p p e a re n c e , i t  d is 
c o u ra g e s  m ilk  co n su m p tio n . M a n y  
peop le in  to w n  w e re  re a re d  o n  th e  
fa rm , a n d  d o  n o t  d rin k  m ilk  b e ca u se  
of s o m e  o f th e  C onditions th e y  re m e m 
b er. H o w e v e r , if th e se  sa m e  p eo p le  
sh o u ld  co m e  o u t h e re  a n d  see  th e  b a rn  
p a in te d  o r  w h ite -w a sh e d , w ell lig h te d , 
v e n tila te d , a n d  th e  flo o r s w e p t w h ite  
w ith  lim e, th e  g o o d  a p p e a ra n c e  w o u ld  
m a k e  th e m  w a n t to  d rin k  m ilk . A  
d ilap id ated  m ilk  h o u se , w ith  b ro k e n  
s cre e n s  a n d  ju n k  an d  ru b b ish  p iled  
a ro u n d , d e s tro y s  c o n su m e r co n fid en ce  
a n d  in ju re s  m ilk  sa les . A  n e a t , p a in te d  
m ilk  h o u se , w ith  p ro p e r  w a sh  v a ts  a n d  
s to ra g e  ra c k s , f re e  f ro m  flies, a n d  a  
few  w ell-p laced  sh ru b s to  ta k e  th e  p la ce  
o f th e  u su al ru b b ish , h elp s t o  b uild  
m ilk  s a le s  b y  b u ild in g  p u b lic  co n fi
d en ce .

“ E v e r y  fo o d  p ro d u c t  is  t r y in g  to  
c ro w d  its  w a y  o n  to  th e  d in n e r tab le . 
R a d io  p ro g ra m s , n e w sp a p e rs , m a g a 
zin es, an d  fo o d  s to re s  a r e  filled w ith  
ap p eals  to  u se  th is  p ro d u c t  o r  th a t .  
A n d , n o  m a tte r  h o w  m u c h  m o n e y  w e  
h a v e , w e  c a n  o n ly  e a t  o n e  d in n e r. I f  
m ilk  is  to  m a in ta in  i ts  p ro p e r  s h a re  
o f th e  s p a ce  o n  th e  d in n e r ta b le , i t  
m u s t b e  p ro d u ce d  a n d  h an d led  u n d e r  
p ro p e r  s a n ita ry  co n d itio n s , a n d  th e n  
its  v ir tu e s  p ro p e rly  a n d  ad e q u a te ly  p r e 
se n te d  to  th e  c o n su m e r . T h is  c a n  
b e st b e d o n e  b y  th e  d a iry  in d u s try  
a n d  h e a lth  d e p a rtm e n t w o rk in g  t o 
g e th e r  a s  a  te a m .”

V a r io u s  o th e r  a p p ro a c h e s  a r e  s o m e 
tim e s  m a d e  a s  o c c a s io n  re q u ire s . A  
d a iry  f a r m e r  m a y  h a v e  a  fine h e rd  o f  
p u re  b re d  c a ttle , b u t o th e rw is e  is  p o o rly  
s itu a te d  in  re g a r d  t o  b u ild in g s, eq u ip 
m e n t a n d  s a n ita ry  co n d itio n s . A n  
ap p eal m a y  be m a d e  to  h is  p rid e . I t  
is  u n fa ir  to  th is  fin e h e rd  o f c a ttle , an d  
to  h is  o w n  re p u ta tio n , n o t  to  h a v e  
su rro u n d in g s  c o m p a ra b le  to  th e ir  
q u ality .
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A  n u m b e r  o f  e n te rp r is in g  d istrib u 
t o r s  of m ilk , b o th  ra w  an d  p a ste u riz e d , 
h a v e  c a p ita liz e d  o n  th e  “ op en  h o u se ”  
m e th o d  of b u ild in g  sales. T h e y  “ sell 
’e m ” by se e in g  h o w  th in g s  a r e  d one. 
A  w o m a n  p ro m in e n t in P .T .A .  c irc le s  
o r  o th e r  club  w o rk , w ith  a  g ift fo r  
m e e tin g  p eop le , is em p lo y ed  as  h o stess  
o n  c e r ta in  d a y s . A rra n g e m e n ts  a re  
m a d e  to  b rin g  c iv ic  clu b s, ch u rc h  

.g ro u p s , m o th e r s ’ clu b s, sch oo l c la sse s , 
a n d  o th e rs  to  v is it  th e  p la n t o r  fa rm .  
N o t  on ly  th e  a p p e a ra n c e  m u st be g o o d , 
th in g s  c le a n  a n d  in  o rd e r , b u t th e  h o s 
te s s  w ill p o in t o u t su ch  th in g s  a s  th e r 
m o m e te rs  a n d  th e rm o m e te r  c h a r ts ,  
c o v e r e d  p o rts , c o o le r  a n d  b o ttle r , d rip  
d iv e r t in g  a p ro n s , th e  im p o rta n c e  of 
p ro p e r  v a lv e s , co n v e n ie n t h a n d -w a sh 
in g  fa c ilitie s  w ith  in d iv id u al to w e ls , 
c o v e re d  w a s te  c a n s  a n d  m a n y  o th e r  
little  ite m s  o f  c a r e — all fo r  th e  c o n 
s u m e r ’s  b enefit. T h is  n o t  o n ly  builds  
co n fid e n ce  a m o n g  th e  v is ito rs , b u t  
g iv e s  th e m  a  re a liz a tio n  o f th e  e x p e n s e  
in v o lv e d  in  g e tt in g  a  g o o d  b o ttle  o f  
m ilk  to  th e  d o o rs te p . I t  h elp s th e m  
to  re a liz e  th a t  it  re q u ire s  m o re  th a n  a  
c o w  a n d  b u ck e t to  m a k e  a  d a iry .

B e fo re  le a v in g  th e y  m a y  be se rv e d  
•a c h o ice  o f m ilk , b u tte rm ilk , ch o co la te  
m ilk , o r  ic e  c re a m .

T h is  h a s  b een  fo u n d  to  be an  
•effective w a y  to  b uild  sa les. T h is  is  
•true on ly  if th e  p la n t a n d  th e  p ro d u ct  
.a re  r ig h t .

T o  p re p a re  p ro p e rly  h is  p la n t an d  
p r o d u c t  fo r  th e  o p en  h o u se  p ro g ra m ,  
l ie  n eed s  to  d o th e  th in g s  re q u ire d  by  
th e  s a n ita ria n . B y  in c re a s in g  th e  c o n 
su m p tio n  o f g o o d  m ilk , i t  h elps to  
fu r th e r  th e  o b je c tiv e  o f b o th  th e  h ea lth  
d e p a r tm e n t  a n d  th e  in d u stry .

I t  is  a  sou n d  a p p ro a c h  to  m ilk  c o n 
t r o l  w h en  th e  s a n ita ria n , a s  h e  ca lls  
•on a  m ilk  p la n t o r  d a iry  fa rm , s a y s  to  
h im s e lf :

“ S u p p o se  th is  d a iry m a n  w e re  th e  
m ilk  s a n ita ria n  an d  I  th e  d a iry m a n .  

.H o w  w o u ld  I  lik e h im  t o  a p p ro a c h  
m e ?  H o w  co u ld  h e  b e st g e t  m y  c o 
o p e ra tio n  in  th e  th in g s  h e  w a n ts  d o n e  ?”

T re a t in g  all d a iry m e n  alik e , sh o w in g  
no p a rtia lity , is  p a ra m o u n t, N o th in g  
so d e stro y s  con fid en ce  in  th e  s a n ita ria n  
as m a k in g  sp ecia l co n ce ssio n s  to  c e r ta in  
d a irie s .

L ik e w is e , th e  s a n ita ria n  sh o u ld  n o t  
let h im self h old  a  g ru d g e . E v e n  th o u g h  
he h as h ad  d ifficulty  w ith  a  d a iry m a n ·  
o r feels th a t  th e  d a iry m a n  h a s  ‘t r e a te d  
h im  u n fa irly , th e  s a n ita ria n  sh o u ld  
t re a t  h im  a s  th o u g h  n o th in g  h ad  e v e r  
h ap p en ed . F in d  so m e th in g  g o o d  a b o u t  
th e  d a iry m a n  t o  co m p lim e n t b e fo re  
m a k in g  a  c r it ic is m .

T h e  s a n ita ria n  w h o a c ce p ts  a  s a c k  
of p o ta to e s  f r o m  a  f a r m e r  o r  a c c e p ts  
m ilk , c re a m , o r  o th e r  fa v o rs  f ro m  a  
d is tr ib u to r  is  je o p a rd iz in g  h is o w n  
ch a n ce  f o r  s u c ce s s . H e lp in g  h im self  
to  th e  ic e  b o x  is  n o t  th e  b e st p o licy .

I t  is  im p o r ta n t  t o  h a v e  a m p le  c o n 
s u m e r b a ck in g  a n d  s u p p o rt f o r  t h e  
m ilk  o rd in a n c e . S o m e tim e s  i t  is  diffi
cu lt to  g e t  a n d  k e e p  th is  s u p p o rt w ith 
o u t p u ttin g  fe a r  in to  th e  m in d s  o f  c o n 
s u m e rs  th a t  th e  m ilk  m a y  n o t  b e  s a fe ,  
a n d  th u s  d isc o u ra g e  co n su m p tio n . F o r  
th e  s a n ita ria n  to  issu e  a  · s ta te m e n t  
to  th e  p re s s  th a t  “ th e  m ilk  su p p ly  is  
ro tte n ,”  o r  s o m e  o th e r  su ch  e x p le tiv e ,  
an d  th a t  w e  m u s t h a v e  a  n e w  m ilk  
o rd in a n ce , is c e rta in ly  a  n e g a tiv e  a p 
p ro a c h  a n d  o n e w h ich  is  n o t lik ely  
to  b rin g  th e  b e st re s u lts .

In  p ro m o tin g  a  m ilk  o rd in a n ce  o r  
m ilk  s a n ita tio n  p ro g ra m  it  is  v e r y  im 
p o rta n t  to  sell it  to  th e  in d u s try  firs t . 
W h e n  its  v a lu e  h a s  b een  p ro p e rly  p r e 
sen ted  to  th e m , th e re  h a v e  been  c a s e s  
w h e re  th e y  h a v e  offered  to  p a y  f o r ty ,  
fifty, an d  ev e n  o n e  h u n d re d  p e rc e n t  
of th e  c o s t  of m a in ta in in g  in sp e ctio n .

W o m e n ’s g ro u p s , su ch  a s  th e  P .T .A . ,  
W o m e n ’s C lu b s, L e a g u e  o f W o m e n  
V o te rs , an d  o th e rs  h a v e  a t  tim e s  b een  
v e r y  helpful.

S u c h  a  p r o g r a m  h a s  b een  u sed  in  o u r  
s ta te , n o t  o n ly  to  in c re a s e  m ilk  c o n 
su m p tio n , b u t to  h elp  in  s e c u rin g  th e  
co o p e ra tio n  o f th e  in d u s try  in  o u r  
sa n ita tio n  p r o g ra m  an d  to  p o p u la riz e  
m ilk  c o n tro l  w o rk  a m o n g  c o n s u m e rs .



4 4

Developments in the Pasteurization of Churning
Cream*

E. L. J ack
Dairy Industry Division, University o f  California, Davis, California

The  p u rp o se  of p a s te u riz a tio n  of a  
d a iry  p ro d u c t is ( 1 )  to  d e s tro y  a n y  

d ise a s e -p ro d u c in g  o rg a n ism s  th a t  m ig h t  
p ossib ly  b e  p re s e n t, an d  ( 2 )  to  im 
p ro v e  th e  k eep in g  q u ality  of th e  p ro d 
u ct. T h e  s a tis fa c to ry  a cco m p lish m e n t  
o f th e se  o b je c tiv e s  re q u ire s  d efin ite  
s ta n d a rd s . T h o s e  fo r  th e  d e stru c tio n  
o f p ossib le  co n ta m in a tin g  p a th o g e n ic  
o rg a n ism s  h av e  b een  estab lish ed  b y  th e  
p ub lic h e a lth  a u th o ritie s  an d  lo n g  h a v e  
been  w id ely  re c o g n iz e d . T h e s e  a re  
th e  sam e fo r  all p ro d u cts . T h e  s ta n d 
a rd s  fo r  th e  k eep in g  q u a lity  of p ro d u cts  
v a r y  a c c o rd in g  to  th e  p ro d u c t c o n 
sid ered . T h e s e  la t te r  s ta n d a rd s  h a v e  
n o t b een  w ell estab lish ed  in  all ca se s . 
F o r  e x a m p le , in  th e  p a ste u riz a tio n  of 
c h u rn in g  c re a m , th e  te n d e n cy  h a s  been  
to  in cre a se  th e  p a s te u riz a tio n  te m p e ra 
tu re s  ab o v e  th o s e  fo rm e rly  th o u g h t  
sufficient in  o r d e r  t o  im p ro v e  th e  
k eep in g  q u a lity  o f b u tte r . T h e  p a s 
te u riz a tio n  s ta n d a rd s  f o r  k e e p in g  q u a l
ity  a r e  o f p r im a r y  in te re s t to  th e  
m a n u fa c tu re r .

In  th e  p a s t, it  h a s  g e n e ra lly  been  
co n sid e re d  th a t  b a c te r ia l  d e s tru c tio n  is  
th e  c r ite r io n  o f p ro p e r  p a ste u riz a tio n . 
T h is  is  u n d o u b ted ly  t r u e  in  th e  c a se  
o f a  s h o rt-liv e d  p ro d u c t  su ch  a s  m a rk e t  
m ilk  w h e re  th e  e x p e c te d  life  is on ly  a  
few  d a y s . I n  th is  in s ta n c e  it so  h ap 
p e n s  th a t  p a s te u riz a tio n  sufficient to  
a s s u re  d e stru c tio n  o f p a th o g e n s  is  a lso  
a d e q u a te  to  a s s u re  s a tis fa c to ry  k eep in g  
q u a lity . T h e  p ro m in e n ce  g iv e n  m ilk  
p a ste u riz a tio n  b y  p u b lic h e a lth  an d  
o th e r  officials h a s  led  to  a n  e rro n e o u s

*  Paper presented before the 24th Annual Meet
ing of the California Association of Dairy and 
Milk Inspectors. October 14, 1941, Davis, Cali
fornia.

co n ce p tio n  o f  w h a t c o n stitu te s  a d e q u a te  
p a ste u riz a tio n  fo r  o th e r  p ro d u c ts .  
P ro d u c ts  th a t  h a v e  a  lo n g e r  life  e x 
p e cta n cy  th a n  m ilk  w ill re q u ire  m o re  
d ra s tic  p a s te u riz a tio n  tre a tm e n t.

M e t h o d s  U s e d  f o r  C r e a m  
P a s t e u r i z a t i o n

T h e  d e te rio ra tio n  of b u tte r  is  ca u se d  
by m a n y  a g e n ts . T h o s e  a g e n ts  h a v in g  
c a ta ly tic  a c tio n , su ch  a s  en z y m e s , a r e  
th e  m o st im p o rta n t. B u t te r  u su a lly  
d oes n o t spoil b ecau se  o f  b a c te ria l  
g ro w th . O n  th e  c o n tra ry , m a n y  in v e s 
tig a tio n s  h av e  sh o w n  th a t  th e  n u m b e r  
of b a c te r ia  d e cre a se s  a s  th e  b u tte r  is  
h eld . T h e  p a ste u riz a tio n  s ta n d a rd s  t o  
im p ro v e  th e  k eep in g  q u a lity  o f b u tte r  
sh o u ld  b e  b ased  th e n  u p o n  th e  t r e a t 
m e n t n e c e s s a ry  t o  in a c tiv a te  th e  
en z y m e s th a t  m ig h t be p re s e n t in  th e  
c re a m  a n d  c a u s e  d e te rio ra tio n  in  th e  
b u tte r . T h e  in a ctiv a tio n  o f  e n z y m e s  
re q u ire s  m o re  d ra s t ic  t re a tm e n t  th a n  
d o es b a cte r ia l  d e s tru c tio n . F o r  e x 
am p le , it is  s ta te d  th a t  som e' e n z y m e s  
su ch  a s  lip ase , p e ro x id a s e , g a la c ta se ,  
an d  so m e p ro te a s e  a r e  n o t in a c tiv a te d  
u n til te m p e ra tu re s  of a ro u n d  1 7 5 °  to  
1 8 0 °  F .  a r e  re a c h e d . T h is  h a s  b ro u g h t  
a b o u t th e  re a liz a tio n  th a t  th e  p a s te u ri
z a tio n  s ta n d a rd s  in  th e  p a s t h a v e  b een  
in a d e q u a te  to  g iv e  m a x im u m  k eep in g  
q u ality  to  b u tte r .

T h e  b u tte r  in d u s try  h a s  a tte m p te d  
m a n y  m e a n s  o f s e c u rin g  h ig h e r p a s 
te u riz a tio n  te m p e ra tu re s  w ith o u t in 
ju r in g  th e  c re a m , to  th e  d e trim e n t of 
th e  re s u ltin g  b u tte r . T h e  e a rlie s t  
p a ste u riz a tio n  m e th o d , n a m e ly , th e  
flash  m e th o d , w a s  u sed  fo r  c h u rn in g  
c re a m , b u t fell in to  d isre p u te  in  th e
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in d u s try  b e ca u se  o f lack  of fixed  
s ta n d a rd s  a n d  su itab le  c o n tro ls . T h e  
h o ld in g  m e th o d  w a s  la te r  d evelop ed , 
a n d  th is  m e th o d  h a s  in cre a se d  in  u se  
g ra d u a lly  u n til a  fe w  y e a r s  a g o  it  w as  
u se d  a lm o st u n iv e rs a lly  fo r  all d a iry  
p ro d u c ts . T h e  s ta n d a rd s  fo r  th e  h o ld 
in g  m e th o d  of p a s te u riz a tio n  h a v e  been  
b ased  la rg e ly  u pon  th o s e  d evelop ed  
fo r  m a rk e t  m ilk , w ith  th e  d e g re e  of  
b a cte r ia l  d e s tru c tio n  ta k e n  as  a n  in d e x  
o f th e  a d e q u a cy  of th e  tre a tm e n t. T h e  
b u tte r  m a n u fa c tu re rs  h a v e  re a liz e d  th a t  
th e y  g e t  b e tte r  re s u lts  if th e y  u se  
h ig h e r  te m p e ra tu re s  th a n  th o se  fo r  
m a r k e t  m ilk . H o w e v e r , it  is difficult 
t o  g e t sufficien tly  h ig h  te m p e ra tu re s  
t o  o b ta in  th e  m a x im u m  b enefits w ith  
th e  h o ld in g  m e th o d  b e ca u se  o f in ten se  
lo ca liz e d  h e a tin g  re s u ltin g  in sco rch e d  
c re a m . T h e  h o ld in g  m e th o d  o f p a s 
te u riz a tio n  is  still th e  o n e m o s t  w id ely  
u se d  fo r  c h u rn in g  c re a m , b u t p ro b ab ly  
is  n o t d o in g  th e  b est jo b  o f p a s te u riz a 
tio n  th a t  it is p ossib le  to  o b ta in .

F i lm -h e a tin g  flash  p a s te u riz e rs  h a v e  
c o m e  b ack  in to  u se  to  a  c e r ta in  e x te n t .  
T h e y  w ill a tta in  s a tis fa c to r ily  h igh  
te m p e ra tu re s  fo r  e n z y m e  in a ctiv a tio n , 
b u t h a v e  n o t  fo u n d  e x te n s iv e  fa v o r  in  
th e  b u tte r  in d u s try . T h e y  a r e  b ein g  
u s e d  to  a n  in cre a s in g ly  g r e a te r  e x te n t  
in  m a rk e t  m ilk  a s  s h o rt-t im e  h ig h -  
te m p e ra tu re  p a s te u riz e rs . H ig h e r  te m 
p e ra tu re s  th a n  th o s e  u sed  fo r  m a rk e t  
m ilk  in  th is  ty p e  o f p a s te u riz a tio n  a re  
n e c e s s a ry  fo r  c h u rn in g  c re a m . T h e  
film  ty p e  o f  flash  p a s te u riz e rs  a t  th e  
h ig h  te m p e ra tu re s  n e c e s s a ry  f o r  c h u rn 
in g  c re a m  d o  n o t  o p e ra te  a s  s u c c e s s 
fu lly  a s  m ig h t be d e sire d  b e ca u se  of 
th e  te n d e n cy  o f  c re a m  to  a d h e re  to  
t h e  e q u ip m en t, th e  s lu g g ish n e ss  o f  flow  
■Of v is c o u s  c re a m , a n d  th e  n e ce s s ity  o f  
a  h ig h  h e a t d ifferen tia l b etw een  th e  
c r e a m  a n d  th e  h e a tin g  su rfa c e .

I n  th e  m e th o d s  d iscu sse d  a b o v e , th e  
c re a m  is  h e a te d  b y  a  tra n s fe r  o f h e a t  
f r o m  a  h o t m e ta l s u rfa c e  to  th e  c re a m ,  
i.e. th e  h e a tin g  s u rfa c e  is  a lw a y s  a t  a  
h ig h e r  te m p e ra tu re  th a n  th e  c re a m .  
L a te ly  th e re  h a v e  b een  d ev elo p ed  an d  
p r o je c te d  m e th o d s in  w h ich  th e  c re a m

is n e v e r  in  c o n ta c t  w ith  a  m e ta l s u rfa c e  
th a t  is w a rm e r  th a n  th e  c re a m . T h e s e  
m e th o d s  a cco m p lish  th e  h e a tin g  b y  d i
r e c t  in je c tio n  of s te a m  o r  b y m e a n s  
of p a ss in g  an  e le c tr ic  c u r re n t  th ro u g h  
th e  m ilk  o r  c re a m . T h e  e le c tr ic a l r e 
s is ta n ce  of th e  liquid  ca u se s  th e  te m 
p e ra tu re  to  r is e  w h en  th e  c u r re n t  is  
p a sse d  th ro u g h . T h e  s te a m -in je c tio n  
m e th o d  is b ein g  u sed  m o re  an d  m o re  
e x te n siv e ly  fo r  c h u rn in g  c re a m . T h e  
e le c tr ica l m e th o d  h as n o t b een  u sed  
fo r  th is  as  y e t b ut o ffers  e x c e lle n t  
p ossib ilities.

S t e a m  I n j e c t i o n  a n d  V a c u u m i -  
z a t i o n

T h e  s te a m  in je c tio n  sy s te m s o p e ra te  
o n  th e  fo llo w in g  p r in c ip le s : L iv e
s te a m  is in je c te d  d ire c tly  in to  th e  
c re a m . T h e  c o n d e n sa tio n  of th e  s te a m  
lib e ra te s  th e  la te n t h e a t of v a p o r iz a 
tio n , th e re b y  h e a tin g  th e  c re a m  a n d , 
in cid e n tly , a lso  d ilu tin g  it  to  a  c e r ta in  
e x te n t .  I f  th e  c r e a m  is  th e n  s u b je cte d  
to  v a c u u m , th e  h e a tin g  p e rio d  c a n  be  
k e p t a t  a  m in im u m  b e ca u se  th e  v a c u u m  
w ill co o l th e  c re a m  a lm o s t in s ta n tly . 
T h u s , i t  is  p o ssib le  to  s e c u re  h ig h  
te m p e ra tu re s  fo r  a  v e r y  s h o rt p e rio d  
o f  tim e , b rin g in g  a b o u t e n z y m e  in a c 
tiv a tio n  w ith o u t th e  d ev elo p m en t o f a n  
e x c e s s iv e  co o k e d  fla v o r in  th e  c re a m .  
T h e  v a c u u m  c o o lin g  a lso  re m o v e s  th e  
w a te r  o f  c o n d e n sa tio n  o r  th e  d ilu tio n  
c a u s e d  b y  th e  in je c tio n  o f  th e  s te a m . 
B y  c a re fu l c o n tro l  o f  th e  te m p e ra tu re  
o f th e  c r e a m  a t  th e  t im e  i t  c o m e s  to  
th e  s te a m  in je c tio n  m e ch a n ism  a n d  th e  
te m p e ra tu re  o f th e  c re a m  a s  it  co m e s  
f ro m  th e  v a c u u m  c h a m b e r , it  is  p o s 
sib le  to  c o n tro l  a c c u ra te ly  th e  v o lu m e  
o f c re a m . I n  o th e r  w o rd s , if th e  in 
g o in g  a n d  o u tg o in g  c re a m  d iffer in  
te m p e ra tu re  o n ly  b y  th e  a m o u n t th a t  
re s u lts  f ro m  th e  h e a t lo s t o r  g a in e d  
f r o m  th e  ro o m , th e  a m o u n t o f  w a te r  
e v a p o ra te d  w ill b e  e x a c t ly  eq u al to  th e  
a m o u n t in je c te d . T h is  m e a n s  th a t  it  
is  e a s y  to  c o n tro l  th e  te s t  o f  th e  c re a m  
in  th e  s te a m  in je c tio n  sy s te m s. T h e  
v a c u u m iz a tio n  a lso  re m o v e s  v o la tile  
fla v o rs  f ro m  th e  c re a m . In d e e d , so m e
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o f th e  m a ch in e s  h a v e  b een  d evelop ed  
and' a r e  p ro m o te d  chiefly  fo r  th e ir  
v a lu e  in  re m o v in g  u n d e sira b le  fla v o rs .

W ith  th e  s te a m  in je c tio n  sy s te m , 
th e re  a r e  th e  tw o  m a in  d a n g e rs  to  be 
g u a rd e d  a g a in s t. T h e  f irs t is  s c o rc h 
in g  th e  c re a m  th ro u g h  e x c e s s iv e  lo ca l  
h e a tin g  a t  th e  p o in t o f c o n ta c t  w h e re  
th e  s te a m  e n te rs  th e  c re a m . T h e  o th e r  
o n e is  h o m o g e n iz a tio n  o r  s h a tte r in g  of  
th e  fa t  glo b u les w h ich  m a y  o c c u r  fro m  
th e  su d d en  e x p lo s io n  o f th e  h o t  c re a m  
u n d e r  p re s s u re  in  th e  v a c u u m  c h a m 
b e r. T h is  p a r tia l  h o m o g e n iz a tio n  m a y  
re s u lt  in  h ig h  c h u rn in g  lo sses. E x 
c e ss iv e  lo ca l h e a tin g  is  av o id ed  b y  th e  
c a re fu l in tro d u ctio n  o f  th e  s te a m . 
S o m e  of th e  S ystem s in tro d u ce  th e  
s te a m  in to  a  ch a m b e r in  w h ich  th e  
c re a m  is p ro te c te d  f ro m  d ire c t c o n ta c t  
w ith  th e  s te a m  je t  b y  m e a n s  of baffles. 
T h is  re s u lts  in  e x te n d in g  th e  s team  
o v e r  a  la rg e r  c re a m  s u rfa c e  a n d  helps  
to  p re v e n t e x c e s s iv e  lo cal h e a tin g . 
P a r t ia l  h o m o g e n iz a tio n  is av o id ed  b y  
u sin g  a  tw o -  o r  th re e -s ta g e  v a c u u m  
a n d  b y  c a u s in g  th e  c re a m  to  e n te r  th e  
v a c u u m  ch a m b e rs  in  su ch  a  w a y  th a t  
it  d o es n o t m a k e  v io le n t c o n ta c t  w ith  
th e  s u rfa c e  o f  th e  ch a m b e r , in  som e  
in sta n ce s  e n te rin g  in  a  sp ira l, sw irlin g  
fash io n . In  p ra c tic e , th e  f irs t c o m p a rt
m e n t w ill h a v e  a  v a c u u m  of 6  to  8  
in ch e s, th e  seco n d  w ill h a v e  a  v a c u u m  
o f 1 4  to  1 8  ..in ch es, an d  th e  la s t  c o m 
p a rtm e n t w ill h a v e  a  v a c u u m  o f 2 6  
to  2 8  in ch es. T h e  u se rs  of so m e  o f  
th e se  m a ch in e s  a re  q u ite  e n th u sia s tic  
in  th e ir  p ra ise  an d  c la im  re s u lts  su p e
r io r  to  o th e r  m e th o d s b o th  fo r  fre sh  
b u tte r  a n d  fo r  s to ra g e  b u tte r .

E l e c t r i c a l  H e a t i n g

T h e  e le c tr ica l m e th o d  o f  p a s te u riz a 
tio n  w a s  o n e  o f  th e  f irs t  o f  th e  h ig h -  
te m p e ra tu re . s h o rt-t im e  m e th o d s  u sed  
fo r  m ilk . T h e  p rin cip le  o f th e  o p e ra 
tio n  is  th a t  m ilk  o r  c re a m  offers  
re s is ta n c e  to  th e  p a ss a g e  o f an  e le c tr ic  
c u rre n t  a n d  th u s , if  th e  m ilk  is  sub 
je c te d  to  a n  e le c tr ic  p o te n tia l, h e a t  is  
g e n e ra te d . I n  p ra c tic e , m ilk  is  a llo w ed  
to  flow  b e tw e e n  tw o  e le c tro d e s  fo rm in g

a  c o n n e ctio n  in  th e  e le c tr ic a l  c irc u it .  
A s  th e  c u r re n t  p a ss e s , th e  m ilk  b e
c o m e s  w a rm . T h e  u ltim a te  te m p e ra 
tu re  re a ch e d  is c o n tro lle d  b y  re g u la t
in g  th e  v o lta g e , th e  ra te , o f  m ilk  flo w , 
o r  b oth . T h e o re tic a lly , h e a tin g  b y  
m e a n s  o f an  e le c tr ica l c u r r e n t  s h o u ld  
be th e  id eal m e th o d  o f h e a tin g  f o r  
p a ste u riz a tio n . T h e  liq u id  is n e v e r  in  
c o n ta c t  w ith  a  s u rfa c e  a t  a  h ig h e r te m 
p e ra tu re  th a n  th e  liq uid . O n  th e  c o n 
t r a r y ,  th e  h e a t flow  is th e  o th e r  w a y ,  
th a t  is th e  m ilk  w ill h a v e  to  h e a t t h e  
s u rfa c e  o v e r  w h ich  it flo w s. A ls o ,  
th e re  is n o p ossib ility  o f lo ca liz e d  h e a t
in g  p ro v id in g  th e  m ilk  flo w  is u n ifo rm ,  
b ecau se  all p o rtio n s  a re  h e a te d  fro m  
w ith in  ra th e r  th a n  f ro m  e x te rn a l  
a p p lica tio n .

T h e  e le c tr ica l m e th o d  o f  p a s te u riz a 
tio n  fell in to  so m e  d isfa v o r a f te r  i t s  
in tro d u ctio n  b e ca u se  o f c e r ta in  c o n tro l  
difficulties in  s a tis fy in g  p u b lic  h e a lth  
a u th o ritie s . H o w e v e r , in te re s t  is  being" 
re v iv e d  in th is  m e th o d . T h e r e  is  a  
c o m m e rc ia l a p p a ra tu s  o n  th e  m a rk e t  
b ein g , u sed  to d a y  fo r  h ig h -te m p e ra tu re  
s h o rt-t im e  p a ste u riz a tio n  o f  m ilk . T h is  
co n sis ts  of a  m ilk  c h a m b e r  w ith  e le c
tro d e s  fo rm in g  tw o  sid es o f  th e  c h a m 
b e r. T h e  m ilk  p a sse s  b e tw e e n  th e se  
e le c tro d e s  a n d  is  h e a te d  w h e n  th e  e le c 
t r ic a l  c u r re n t  is  ap p lied . U s u a lly , th e  
m ilk  is fo re w a rm e d  b e fo re  it  c o m e s  to  
th e  p a s te u riz e r  an d  s o  th e  m ilk  is. ra is e d  
o n ly  ab o u t 3 0 °  in  th e  p a s te u riz e r .

S o m e  e x p e rim e n ta l a p p a ra tu s  h a s  
been  d e scrib e d  w h ich  in  so m e  fe a tu re s  
seem s t o  offer, a d v a n ta g e s  o v e r  th a t  
n o w  u se d  co m m e rc ia lly . I n  th is  e x 
p e rim e n ta l a p p a ra tu s , th e  e le c tro d e s  
a r e  em b ed d ed  in  a  s m o o th  v itre o u s  
sui-face so  th a t  th e  w h o le  re se m b le s  in  

1 m a n y  re s p e cts  a  s u rfa c e  c o o le r . A  
n u m b e r o f e le c tro d e s  a r e  u se d , o n e . 
a b o v e  th e  o th e r , a n d  th e y  a r e  c o n n e cte d  
in  p a ra lle l. T h e  m ilk  is  ap p lied  to  th is  
s u rfa c e  in  a  th in  film  a n d  flo w s o v e r  
th e  e le c tro d e s  b y  g r a v ity , m a k in g  e le c
t r ic a l  c o n ta c t  b e tw e e n  e a c h  p a ir  a s  it  
flow s. T h is  flo w in g  film  c a n  be d e 
p o s ite d  d ire c tly  f ro m  th e  h e a te r  o n to  
a  co o le r  s o  th a t  i t  is  in s ta n ta n e o u s ly
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Cboled. T h e  in v e s tig a to rs  c la im  a d e 
q u a te  b a cte ria l  d e s tru c tio n , n o  d evelop 
m e n t o f co o k e d  fla v o r a t  te m p e ra tu re ^  
o f 1 8 0 °  F . ,  an d  q u ick  h e a tin g . T h e y  
h a v e  c a lcu la tio n s  to  sh o w  th a t m ilk  
p a ste u riz e d  a t  1 8 0 °  F .  is  ab o v e  1 4 5 °  F .  
fo r  a  p e rio d  of tim e  less  th a n  o n e s e c 
on d . I f  s a tis fa c to ry  c o n tro ls  c a n  be 
w o rk e d  o u t, th is  should  b eco m e a  
p o p u la r  m e th o d  of p a ste u riz a tio n .

E n z y m i c  I n a c t i v a t i o n  

T h e  a d e q u a te  p a ste u riz a tio n  of 
- c h u rn in g  c re a m  re q u ire s  m o re  th a n  

b a cte r ia l  d e s tru c tio n . S u fficien tly  h ig h  
te m p e ra tu re s  m u s t be u sed  to  in su re  
in a c tiv a tio n  o f h a rm fu l-e n z y m e s . T h e  
p a ste u riz a tio n  s ta n d a rd s  f o r  ch u rn in g  
c re a m  th e re fo re  m u s t b e  so m ew h at  
h ig h e r  th a n  th o s e  b f m a rk e t  m ilk . I t  
is  n o t  p o ssib le  to  s a y  f r o m  p re s e n t  
k n o w le d g e  a c c u ra te ly  w h a t th e  s ta n d -  

' a r d s  sh o u ld  be. I t  se e m s d efin ite  th a t  
fo r  in s ta n ta n e o u s  h e a tin g  o r  h e a tin g  
a p p ro a c h in g  in s ta n ta n e o u s , a  m in im u m  
te m p e ra tu re  o f  1 8 5 °  F .  sh o u ld  be a t 
ta in e d . I n  o r d e r  to  in a c tiv a te  th e  m o re  
re s is ta n t  e n z y m e s  b y  th e  h o ld in g  
m e th o d , i t  a p p e a rs  th a t  1 6 5 °  F .  fo r  
3 0  m in u te s  sh o u ld  b e  re g a rd e d  a s  a  

, m in im u m  a n d  p o ssib ly  th is  is  to o  lo w .
T h e  p re s e n t t re n d  is  to w a r d  d e v e lo p -  

‘ in g  eq u ip m en t th a t  w ill s e c u re  th e se  
h ig h e r  h e a t  t re a tm e n ts  w ith o u t in ju r 
in g  th e  q u a lity  o f th e  re s u ltin g  b u tte r .

T h e  fa c t  th a t  en z y m e  in a ctiv a tio n  is- 
th e  g o a l so u g h t in  p a ste u riz in g  ch u rn -, 
in g  c re a m  ra is e s  th e  q u e stio n  a s  to  th e  
b est tim e  to  p a ste u riz e  in  o r d e r  to  s e 
c u re  m a x im u m  benefits. U n q u e s tio n 
ab ly , th e  s o o n e r th e  c re a m  c a n  b e  p a s 
te u riz e d  th e  less  o p p o rtu n ity  th e re  w ilt  
be fo r  e n z y m e  a c tio n  to  o c c u r . T h is  
fa c t  often  h a s  n o t re ce iv e d  d u e  c o n 
sid e ra tio n . N e w e r  k n o w led g e  o f th e  
e x tre m e ly  ra p id  a c tio n  o f  so m e  
e n zy m es, n o ta b ly  lip ase , h a s  sh o w n  th e  
n e ce s s ity  of p a s te u riz a tio n  a s  so o n  a f t e r  
s e p a ra tio n  a s  p ossib le . I n  c re a m e r ie s  
s e p a ra tin g  w h o le  m ilk  a t  th e  f a c to r y ,,  
th is  c a n  a n d  sh o u ld  b e  d o n e  a s  so o n  
a s  th e  m ilk  c o m e s  f ro m  th e  s e p a ra to r .  
W a it in g  th e  t im e  n e c e s s a ry  t o  c o lle ct  
a  v a t  o f  c re a m  b e fo re  p a s te u riz in g  m a y  
be th e  d iffe re n ce  b e tw e e n  f irs t  q u a lity  
b u tte r  a n d  ra n c id  b u tte r  in  th e  c a s e  
o f c re a m  c o n ta in in g  a c tiv e  lip ase . O f  
c o u rs e , th is  is  n o t p ra c t ic a l  fo r  fa rm  
se p a ra tio n . H o w e v e r , th e  a u th o r  
w ish es  to  e m p h asize  th e  im p o rta n c e  o f  
p ro m p t p a s te u riz a tio n  a n d  t o  ca ll  a t 
te n tio n  to  th e  n eed — n o t y e t  fu lly  r e c 
og n ized — o f e q u ip m en t su itab le  f o r  
p a s te u riz in g  c re a m  d ire c tly  f r o m  th e  
f a c to r y  s e p a r a to r  w ith o u t h a v in g  to  
w a it to  c o lle ct a  la rg e  q u a n tity . T h is  
ty p e  o f p a s te u riz a tio n  is  p a r tic u la r ly  
d e sira b le  in  re g io n s  w h e re  s e a so n a l, 
ra n c id ity  is  a  p ro b le m .
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Diseases and Ailments of Dairy Cattle With Which 
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Di s e a s e s  w h ich  m a y  be tra n s m itte d  
fro m  th e  d a iry  c o w  to  m a n  im 

m e d ia te ly  c o n ce rn  s e v e ra l g ro u p s  of 
w o r k e r s :  th e  p h y sic ia n , th e  v e te r in a 
r ia n , th e  la b o ra to ria n , th e  h e a lth  offi
c ia l ,  th e  p ro d u c e r , a n d  th e  c o n su m e r. 
E a c h  is  e n g a g e d  w ith  a  d ifferen t p h ase  
o f  th e  p ro b le m  a n d  v ie w s  th e  su b je c t  
f r o m  a  d iffe re n t a n g le . I t  c a n n o t be 
d en ied  th a t  g r e a te r  p ro g re s s  co u ld  be  
m a d e  if all w ou ld  t r y  to  find a  co m m o n  
m e e tin g  g ro u n d  w h e re  e a ch  m ig h t  
u n d e rs ta n d  th e  p ro b le m s o f th e  o th e r.

T h e  d ise a se s  th a t  a r e  k n o w n  t o  be  
t ra n s m itte d  f r o m  th e  u d d e r  o f th e  co w  
th ro u g h  th e  m ilk  to  h u m a n s  a r e : tu b e r
cu lo sis , fo o t-a n d -m o u th  d ise a se , u n d u -  
la n t  fe v e r , m ilk  s ick n ess , a c tin o m y co sis , 
s e p tic  s o re  th ro a t , d ip h th e ria , s c a r le t  
fe v e r , an d  fo o d  p oiso n in g .

T u b e r c u l o s is

T h e  tu b e rcle  bacilli u su ally  e n te rs  
th e  m ilk  th ro u g h  tw o  a v e n u e s . T h e  
f ir s t  is  d ire c tly  f ro m  a n  in fected  u d d er. 
In  th e  e a rly  s ta g e s  th e re  a re  n o  clin ical 
s y m p to m s th a t  w o u ld  lead  o n e to  s u s 
p e c t  in fe ctio n  o f th e  u d d e r, y e t  th e  
m ilk  m a y  be h eav ily  seeded  w ith  th e  
tu b e rc le  bacilli. In  th e  la te r  s ta g e s , 
th e  u d d e r m a y  d evelop  a c u te  sy m p 
to m s  o f m a stitis  an d  th e  n o rm a l a p 
p e a ra n c e  of th e  m ilk  m a y  be ch a n g e d .

T h e  seco n d  a v e n u e  o f  e n tra n c e  o f  
th e  bacilli to  th e  m ilk  is  th ro u g h  co w  
d u n g . T h e  m a te r ia l  th a t  is  co u g h ed  
u p  b y  a  c o w  w ith  p u lm o n a ry  tu b e r
c u lo sis  is  sw allo w ed  an d  p a sse s  ou t  
w ith  th e  d ro p p in g s . C o n ta m in a tio n  
m a y  a lso  ta k e  p la ce  b y  w a y  o f  th e  bile  
in  g e n e ra liz e d  tu b e rcu lo sis  o f th e  liv e r . 
T h e  a m o u n t of fecal m a tte r  w h ich  m ilk  
m a y  a b so rb  w ith o u t sh o w in g  a n y  sign

* Presented a t Annual Milk Control Short 
Course, University of Missouri, April 30, 1941.

o f su ch  p o llu tio n  is  q u ite  la rg e . M ilk  
f ro m  tu b e rcu lo u s  c o w s , th e re fo re , is  
a lw a y s  a  p o te n tia l s o u rc e  o f  d a n g e r .

T h e  d a n g e r  o f  h u m a n  in fe c tio n  w ith  
tu b e rcle  bacilli in  m ilk  m a y  be e lim i
n a te d  b y tw o  m e th o d s , b o th  o f  w h ich  
a r e  in  o p e ra tio n . T h e  f irs t  o f  th e se  
is  b y  th e  u se  o f th e  in tra d e rm a l tu b e r 
cu lin  te s t  a n d  th e  s la u g h te r  o f  all 
re a c t in g  a n im a ls . T h is  m e th o d  h a s  
n o t on ly  b een  o f v a lu e  to  th e  c o n su m e r ,  
p a rtic u la rly  in  ru ra l  d is tr ic ts , b u t h a s  
been  of g r e a t  eco n o m ica l v a lu e  t o  th e  
p ro d u c e r  in  e ra d ic a tin g  th e  d isease  
f ro m  h e rd s  a n d  p re v e n tin g  a  h e a v y  lo ss  
in  valu ab le  a n im a ls  t h a t  fa ll v ic tim s  to  
th e  d ise a se  e v e ry  y e a r .

T h e  se co n d  is  th e  fa ir ly  sim p le  an d  
eco n o m ica l m e th o d  o f  p a s te u riz a tio n .

F oot-a n d - M o u t h  D is e a s e  
M a n  m a y  b eco m e in fe cte d  w ith  fo o t-  

a n d -m o u th  d isease  b y e a tin g  o r  d rin k 
in g  ra w  m ilk  p ro d u c ts  f r o m  in fe cte d  
co w s. T h e  d isease  is  n o t p re s e n t in  
c a ttle  in  th is  c o u n try , h o w e v e r , a n d  is 
on ly  m en tio n ed  h e re  a s  o n e o f  th e  d is 
eases  a ffe ctin g  m ilk  co w s th a t  c a n  be  
tra n s m itte d  to  m an .

U n d u l a n t  F e v e r  
E v id e n c e  o f th e  im p o rta n c e  o f  th e  

b ru ce lla  a b o rtu s  o rg a n is m  t o  h u m a n  
in fe ctio n  is a c cu m u la tin g  e v e r y  d a y .  
T h e re  a r e  th re e  s tra in s  o f  th e  o rg a n 
ism s, n a m e ly , Brucella melitensis fo u n d  
in  g o a ts , Brucella abortus in  c a ttle  o r  
th e  b o v in e s tra in , an d  th e  p o rcirfe  s tra in  
o f Brucella suis in  h o g s .

T h e  Brucella melitensis in fe c tio n  in  < 
h u m a n s  is  o n ly  o f  im p o rta n c e  in  th e  
s o u th w e s te rn  p a r t  o f th e  U n ite d  S ta te s  
n e a r  th e  M e x ic a n  b o rd e r . T h e r e  is  
so m e d ifferen ce  o f o p in io n  a s  t o  th e  
e x te n t  o f h u m a n  in fe ctio n  w ith  th e
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bovine strain. The number of cases of 
human infection being diagnosed by 
doctors recently indicates that it is 
more common than ordinarily realized.

The porcine strain of Brucella suis 
is very pathogenic for man and a high 
incidence of the infection has been 
shown in packing house workers that 
slaughter and process pork products.

The incidence of the disease is higher 
in rural communities than in cities 
where most of the milk consumed is 
pasteurized.

T r e m b l e s  i n  C a t t l e  ( M i l k  S i c k 
n e s s  i n  H u m a n s )

Trembles and milk sickness are 
names both of which are used to desig
nate a disease affecting both animals 
and man. The disease is caused by 
certain poisonous plants, white snake- 
root and rayless goldenrod. These 
plants contain a poisonous substance 
known as tremetol that has been proven 
to be the cause of the disease.

The rayless goldenrod or jimmy 
weed does not grow in Missouri, but 
white snakeroot is found in this state. 
The plant reaches the height of about 
three feet and is found growing only 
in shaded wooded areas. It  has 
clusters of small, bright, white blos
soms that appear during September and 
October. The plant stays green later 
in the fall than any other weed and 
is more apt to be eaten by cattle during 
droughts than at other times.

The outstanding symptoms of white 
snakeroot poisoning in livestock are 
periods of severe trembling, constipa
tion, depression, collapse, and death. 
The temperature is normal or only 
slightly elevated. The excretion of 
acetone through the lungs gives.rise to 
a peculiar odor on the breath of milk- 
sickness patients.

Milk capable of causing the disease 
in humans, may be secreted by an ap
parently healthy cow. There are sev
eral cases recorded in which persons 
who drank the milk became sick and 
died before the cows showed any 
symptoms of trembles.

Outbreaks of milk sickness have 
usually occurred on isolated farms 
where the family has been drinking 
milk from a few cows. The disease 
is unknown in cities and larger towns 
where mixed milk supplies dilute the 
tremetol to a degree that is not 
dangerous.

The disease has caused death in cat
tle in three counties of the state in the 
past two years.

A c t i n o m y c o s i s

Actinomycosis is a chronic infectious 
disease caused by Actinomycoses bovis 
of the ray fungus group. W hile no 
portion of the body is immune from 
invasion, the head and neck are most 
often affected, giving rise to the name 
“lumpy jaw ”.

The disease is not contagious. It  is 
thought that most infections take place 
as a result of traumatism caused by the 
penetrations of the tissue by the beards 
on the heads of tame and wild cereal 
grains and grasses.

Lesions of the mammary gland are 
rare and when they do occur are fre
quently mistaken for tuberculosis. 
The disease of the human is similar in 
most respects to that in cattle. T h e 
manner of infection is often in doubt. 
Ewing, who collected records on 100 
cases in the United States in 1902, 
could find no evidence of infection 
from animal to man either through 
milk, meat or by accidental inoculation.

S e p t i c  S o r e  T h r o a t

Septic sore throat is caused by 
Streptococcus epidemicus. The organ
ism is principally a human pathogen, 
but it may set up a focus of infection 
in the udder of the cow from whence 
it is transmitted back to man by way 
of the raw milk supply. It  has been 
demonstrated that streptococci of hu
man origin may cause mastitis in the 
cow without any external symptoms of 
infection in the udder.

The usual source of infection of the 
cow’s udder with streptococci is from  
some milker that is a carrier of the 
germ. There are several other types
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o f s tre p to c o c c i th a t  a r e  cap ab le  o f c a u s 
in g  m a stitis .

A  g r e a t  d eal o f re s e a rc h  w o rk  h a s  
b een  d o n e on  th e  b a cte rio lo g ica l d e te c 
tio n  an d  c o n tro l  o f th e  c o n ta g io u s  fo rm  
o f m a s titis  ca u se d  b y  Streptococcus 
agalactiae. S o m e  o f th e  m o re  p r a c 
tica l an d  im p o rta n t p o in ts  o f v ie w  
e x p re s se d  by th e  w o rk e rs  o n  in fectio n  
of th e  u d d e r a r e :  ( 1 )  m a s titis  ca u se d  
b y Streptococcus agalactiae is  a  s tr ic tly  
co n ta g io u s  d isease , ( 2 )  Streptococcus 
agalactiae is  an  o b lig a to ry  p a ra s i te  a n d  
u n d e r n a tu ra l co n d itio n s  th e  h a b ita t is  
th e  u d d e r an d  its  s e cre tio n s , ( 3 )  th e  
d isease  ca n  be d e te cte d  b y  th e  b a c te r io 
lo g ica l e x a m in a tio n  o f th e  s e cre tio n s  
fro m  in d iv id u al co w s  a n d  c o n tro lle d  
by d isp osal o r  se g re g a tio n  o f th e  in 
fe c te d  a n im a ls , ( 4 )  th a t  efficient h y 
g ie n ic  m e a s u re s  sh o u ld  be c a rr ie d  o u t  
d u rin g  m ilk in g  to  p re v e n t th e  sp re a d  
of in fectio n  f ro m  c o w  to  co w , ( 5 )  th a t  
it is ad v isab le  to  m a k e  re p la ce m e n ts  
in  th e se  h e rd s  f ro m  h o m e -g ro w n  h e ife rs  
fre e  o f in fectio n , ( 6 )  in  c e rta in  in 
s ta n c e s  u d d e r in fu sio n  w ith  so m e  s u it
ab le  m e d ica tio n  is h elpful in  th e  e ra d i
c a tio n  o f th e  in fe ctio n  o f  m ild  ca se s .

A  h e rd  of a n im a ls  w a s  assem b led  
in  1 9 3 0  a t  th e  D e p a rtm e n t o f A n im a l  
P a th o lo g y  of th e  R o ck e fe lle r  In s titu te  
of M e d ica l R e s e a rc h  in  o r d e r  to  h a v e  
n o rm a l a n im a ls  av ailab le  fo r  e x p e r i 
m e n ta l p u rp o se s . Y o u n g  ca lv e s  b o rn  
a t  a  n e a rb y  fa rm , n o n e  o f  w h ich  h ad  
su ck led  th e ir  d a m s, w e re  im m ed iate ly  
ta k e n  to  th e  In s titu te  a n d  fed  1 ,2 0 0  cc . 
o f n o rm a l c o w  s e ru m  in  p la ce  of 
c o lo s tru m  fo r  p ro te c tio n  a g a in s t in fe c
tio n  w ith  E. coli. T h e s e  a n im a ls  w e re  
ra is e d  o n  w h o le  m ilk  an d  co m p lete ly  
s e g re g a te d  f ro m  o th e r  c a ttle .

In  1 9 3 1 , w h en  th e  9  h e ife rs  an d  a  
bull w e re  a b o u t 6  m o n th s  old , th e y  
w e re  tu rn e d  o u t in  a  p a d d o ck  u n d er  
n a tu ra l co n d itio n s  w ith  n o  re s tr ic tio n  
a s  to  b reed in g . A t  p a r tu r itio n  e ach  
c o w  w a s  con fin ed  in  a  sh ed  fo r  ab o u t  
a  w eek , a n d  th e  q u a r te rs  th a t  w e re  
n o t su ck led  b y  h e r  calf w e re  th e n  
m ilk ed  o u t o n ce  d aily  to  e lim in ate  th e  
c o lo s tru m . T h e  re a s o n  fo r  m ilk in g  
th e m  a t  th is  tim e  w a s  th a t  a f te r  c e rta in

q u a r te rs  b eg an  to  s e c re te  m ilk , th e  
ca lv e s  w ou ld  n o  lo n g e r  su ck le  th e  
q u a r te rs  still c o n ta in in g  th e  co lo s tra l  
fluid. W h e n  th e  co w s w e re  re le a se d  
th e  ca lv e s  su ck led  fo r  a t  le a s t 6  
m o n th s , an d  a t  n o  tim e  w e re  th e  d a m s  
a g a in  con fin ed  u n less  in ju re d  o r  
in d isp o sed .

T h e  h e rd  n o w  c o n sis ts  o f a p p r o x i 
m a te ly  3 0  to  3 5  an im als  o f  w h ich  2 0  
a re  b re e d in g  co w s, in clu d in g  5 of th e  
o rig in a l g ro u p  o f fem ales. T h e s e  a n i
m als  h a v e  n e v e r  b een  fe d  g ra in  o r  
silag e . In  th e  w a rm e r  m o n th s  th e y  
h av e  sufficient p a s tu re  fo r  m a in te n a n c e , 
b u t d u rin g  th e  w in te r  th e y  a r e  fe d  a  
g o o d  g ra d e  o f  a lfalfa  h a y  a n d  o c c a s io n 
ally  m a n g e ls .

A f te r  th e  y o u n g  a n im a ls  s ta r te d  to  
c a lv e , m ilk  sam p les f ro m  e a c h  o n e  w e re  
o c c a sio n a lly  su b je cte d  to  a  co m p le te  
la b o ra to ry  e x a m in a tio n : S in c e  e a rly
in  1 9 3 8 , a t  th e  fifth  o r  s ix th  d a y  of 
co n fin em en t th e  m ilk  fro m  e a c h  q u a r te r  
of e a c h  co w  h a s  b een  e x a m in e d  b a c -  
te rio lo g ic a lly  b e fo re  she h a s  b een  
p la ce d  w ith  th e  o th e r  a n im a ls . In  n o  
in sta n ce  d u rin g  a  p e rio d  o f 9  y e a r s  
h a s  S', agalactiae been  identified  in  a n y  
sam p le  of m ilk  e x a m in e d . O cca s io n a lly  
S', uberis an d  Staph, aureus h a v e  b een  
c u ltiv a te d  f r o m  th e  m ilk .

D r . R a lp h  B . L i t t le  o f th e  R o c k e 
feller In s titu te  h a s  th is  to  s a y  re g a rd in g  
th is  h e rd , “ I t  w ou ld  seem  th a t  u n d e r  
n a tu ra l p rim itiv e  c o n d itio n s  w h en  
co w s a r e  n o t e x p o s e d  to  in fe ctio n  b y  
stab le  con fin em en t u n d e r  m o d e rn  d a iry  
co n d itio n s  o r  fo rc e d  to  p ro d u ce  a  m a x i 
m u m  m ilk  y ie ld  f o r  1 0  o r  m o re  m o n th s  
o f e a ch  la c ta tio n , n a tu re  c a n  p re s e rv e  
th e  u sefu ln ess  o f  th e  u d d e r fo r  th e  p u r 
p o se  fo r  w h ich  it w a s  o rig in a lly  d e 
velo p ed . T h is  s u g g e s ts  th a t th e  p re s e n t  
d e m an d s p la ce d  on  th e  d a iry  c o w  m a y  
be co n d u civ e  t o  c e r ta in  p h y sio lo g ica l  
ch a n g e s  w h ich  re n d e r  th e  g la n d  m o re  
su scep tib le  to  in fe c tio n .”

D i p h t h e r i a

T h e r e  a r e  a  few  re p o r ts  o f  c o w s  w ith  
s o re s  o n  th e  te a ts  o r  u d d e r  f ro m  w h ich  
th e  d ip h th e ria  b acilli h a v e  b een  r e 
c o v e re d . In v e s tig a tio n  o f  th e s e  ca se s
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"have revealed that the animals had 
been infected by human carriers.

Milk inspectors should not overlook 
the possibilities of animals being re
sponsible for outbreaks of diphtheria 
in  raw milk districts. The fact that the 
lesions are on the outside of the udder 
should make it relatively easy to find 
the infected cow. Infections of the 
udder or true cases of mastitis with the 
diphtheria organism have not been 
found and it is not known whether they 
■occur under natural conditions or not.

S c a r l e t  F e v e r

Scarlet fever is primarily an infec
tious disease of man caused by Strepto
coccus scarlatinae. Cows may become 
infected from human sources and pass 
the disease back to man through the 
milk. In recent years several epi
demics of scarlet fever have been traced 
to cows that had mastitis due to the 
Streptococcus scarlatinae.

Dr. Paul B . Brooks, Deputy Com
missioner of Health of New York, 
states, “W e have milk-borne outbreaks 
of septic sore throat or scarlet fever 
quite regularly in this state— all of 
them, however, upstate, as we say, be
cause here in New Y ork  City, where 
practically all of the milk is pasteurized 
we apparently do not have them. W e 
find some compensation for the dis
grace of having these epidemics in the 
satisfaction arising from the belief that 
we are now discovering and tracing 
most of them to their original sources. 
From  this study we have obtained in
formation of importance. The states 
that are letting the milk-borne epi
demics of these diseases go undiscov
ered, I  have no hesitation in saying, 
are missing a lot of fun, to say noth
ing of the opportunity to do something 
for public health.

“Our experience and that of others 
Tiave led us to several important con
clusions. One of these is that nearly 
all extensive milk-borne epidemics, of 
septic sore throat, and many lesser 
ones, together with many of scarlet 
fever, are traceable to milk from cows 
with mastitis. Nowadays, when we

fail to locate a cow we suspect that 
something has been overlooked. How
ever, our veterinarian-epidemiologist, 
Dr. Graves, has developed such an 
eagle eye, figuratively speaking, that 
he seldom misses the cow if he gets 
on the job before she has been sent 
to t-he abattoir. Of course, we never 
conclude that the accountable cow has 
been found until his observations have 
been confirmed by laboratory findings.”

F o o d  P o i s o n i n g

Food poisoning in its technical sense 
is confined to certain infections and. 
intoxications associated with specific 
bacteria.

Milk and milk products have fre
quently been proven to be the source 
of food poisoning. In  most cases con
tamination of the milk took place after 
it was drawn from the udder of the 
cow.

Dr. David J .  Davis, Dean of the 
College of Medicine, University of 
Illinois, cites an outbreak of about 250 
cases of food poisoning that occurred 
in a school in Tennessee. The out
break was traced to 2 cows supplying 
the school with milk. Both animals 
were suffering with a staphylococcus 
mastitis. I t  has not been shown as yet 
that a definite specific variety of staphy
lococci are responsible for the outbreak. 

*  *  *
From  the information at hand we 

may conclude that the udder of the 
cow may be the natural habitat for the 
bovine strain of the tuberculosis bacilli 
and Brucella abortus. Milk from 
animals infected with either of these 
organisms can be made safe by pas
teurization, and that both of these dis
eases can be eradicated from herds by 
tests that are known to be accurate. 
I t  can also be concluded that the or
ganisms of septic sore throat, diph
theria, and scarlet fever can invade the 
udder of the cow, that the sotirce of 
such infections are human carriers, and 
that in raw milk districts the cow may 
be the source of infection in epidemics 
of septic sore throat, diphtheria or 
scarlet fever.
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Legal Aspects
Operation of City Sewage Disposal Plant 

Not Enjoined*
(Texas Court of Civil Appeals; Mitchell 

et al. v. City o f  Temple et al., 152 S.W.2d 
1116; decided June 11, 1941, rehearing de
nied July 2, 1941.) A suit was brought 
against die city of Temple and certain of 
its officers to abate, by injunction, and as 
a nuisance, the operation of the city’s sew
age disposal plant. The suit was for injunc
tion only and not for damages. I t  was 
alleged that the plant and the sewer pipe 
leading from the city into it constituted a 
nuisance in that (1) obnoxious and repulsive 
odors, permitted to escape from the plant, 
came into the houses of the plaintiffs, and 
(2) because of leaks in joints of the sewer 
line, sewage was permitted to escape there
from and to seep into the wells of some of 
the plaintiffs, thus rendering the water unfit 
for use, and, in addition, to seep into the 
nearby ravines and cause the breeding and 
collection of mosquitoes and flies and ob
noxious odors.

The trial court denied a temporary injunc
tion and, on appeal to the court of civil 
appeals, the plaintiffs in the main contended 
that, under the evidence adduced by them, 
they were entitled to the injunction prayed 
for to abate such nuisance as a matter 
of law.

The appellate court said that the granting 
of a temporary injunction was vested largely 

. in the discretion of the trial court and that 
in the instant case the evidence was con
flicting both as to the nature and extent 
of the odors from the plant and as to 
whether or not whatever leakage or seepage 
there might originally have been at the 
joints in the sewer line had been corrected 
and no longer existed. It  was stated to be 
now well settled that, on the issue of a tem
porary injunction in such cases, the trial 
court was entitled to take into considera
tion the question of comparative injury or 
“balancing of the equities” and that, if 
granting the injunctive relief would work 
a greater hardship and injury upon the 
public than would result to the plaintiff by 
denying the relief, the court was clearly 
authorized to deny it. “The general rule,” 
said the court, “seems to be that if public 
necessity, public health and convenience out
weigh any resulting; private injury, or if 
granting the writ will cause great harm to 
the public, the writ will be refused.” In 
affirming the judgment of the trial court

' * Pub. Health Repts., 56, 2275 (1941).

the appellate court said that, even if the 
testimony of the plaintiffs were taken as 
true and without contradiction, it was mani
fest that a much greater injury would be 
inflicted upon the people of the city of 
Temple, shown to have a population of 
15,000, by completely enjoining the opera
tion of its sewage disposal plant than would 
result to the plaintiffs from a refusal to 
enjoin the plant’s operation. “They [the 
plaintiffs] undoubtedly have an adequate 
remedy at law by way of damages.” ~
Possession of Unwholesome Poultry Held 

Violative of Sanitary Code *
(New York Court of Appeals; People 

v. S w ift &  Co., 35 N.E.2d 652; decided 
June 12, 1941.) In November, 1939, inspec
tors of the New York City Health Depart
ment made a routine visit to a place of 
business maintained by the defendant com
pany in Brooklyn. After finding the food 
on the main floor, the salesroom, to be in 
satisfactory condition, they went to the 
cooler in the basement where poultry was 
kept awaiting removal to the salesroom and 
there found at least 22 pieces of poultry, 
weighing approximately 120 pounds, which 
were unwholesome. This poultry had not 
undergone all of the three inspections which 
the defendant conducted before selling or 
offering for sale.

The witnesses for the defendant testified 
that poultry was inspected when it was 
delivered to the defendant and again when 
it was sent from the basement cooling room 
to the main floor for sale. Both of these 
inspections were merely on a sampling basis, 
that being the custom of the trade. Three 
to five boxes were examined out of a lot 
which might_ range from 25 to 400 boxes, 
the examination consisting of removing the 
top cover of the box and looking at the 
breast of the chicken. Only if the breast 
revealed a condition which aroused suspicion 
did the examination go beyond this. Mold 
on the backs or sides of the poultry would 
escape detection. The defendant explained 
that the unwholesome condition of the 
poultry condemned escaped its attention be
cause the mold was on the so-called hips 
of the chickens. The third and last inspec
tion was made by the customer at the time 
that he bought the poultry, this inspection 
involving the opening of all boxes. How
ever, at times—although the defendant in
sisted that such occasions were rare—this

. * Pub. H ealth' Repts., 56, 2143 (1941).
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final examination was omitted and, accord
ing to the court, apparently depended en
tirely upon the wishes of the customer, when 
present, rather than the protection of the 
public.

The city sanitary code provided, among 
other things, that no poultry which was not 
healthy, wholesome, or safe for human food, 
or that died by disease or accident, should 
be brought into the city or held, kept, offered 
for sale, or sold as food (sec. 163). There 
were other provisions that food in the pos
session of a dealer in food should, prima 
facie, be deemed to be held, kept, or offered 
for sale as food (sec. 138), that the pres
ence of food in any part of the establishment 
should be deemed prima facie evidence of 
its use for human food (sec. 148, reg. 23), 
and that food which had become unfit for 
human consumption should be kept separate 
from other foodstuffs which were held, 
kept, and offered for sale, marked “con
demned,” and removed daily (sec. 148, 
reg. 27).

In the trial court there had been a judg
ment of conviction for violation of section 
163 of the sanitary code. The appellate 
division of the state supreme court had re
versed this judgment, dismissed the infor
mation, and remitted the fine.1 On appeal 
by the people the court of appeals said that 
the trial court had pointed out that the 
inspections employed were inadequate to re
veal unwholesomeness, while the appellate 
division had reversed upon the ground that, 
while it was true that the poultry was in
tended to be sold, it was also equally true 
that it was not to be sold if it had been 
found by the defendant or the customer to 
be unwholesome. The question presented to 
the court of appeals was whether a judg
ment of conviction for the possession for 
sale of decomposed and unhealthy food kept 
in a storeroom from which salesmen re
plenished stock for sale in New York City 
could be reversed solely on the ground that 
the defendant had acted in good faith.

In concluding that the order of the appel
late division should be reversed and the 
judgment of the trial court affirmed, it was 
stated that the method of inspection em
ployed by the .defendant would not neces
sarily have revealed the unhealthy condition 
of the poultry and that in such case there 
was a violation by the mere holding for 
sale of the food upon the premises even 
though it might be that a buyer would in
spect before buying or that the poultry 
would be reinspected by the defendant. “We 
have here, therefore, a clear violation of 
the sanitary code, secs. 163, 138, 148, reg. 27.”

The concluding portion of the opinion read 
as follows:

1 See Pub. Health Pepts., April IS, 1941, p. 858.

The danger to humari life and health 
from unwholesome food is so great that 
the courts generally have treated food dif
ferently from most other products. It has 
been placed in the same category as drugs, 
poisons, and other instrumentalities which, 
if they are negligently dealt with, are ordi
narily certain to affect seriously the public 
health and safety. The good intentions of 
the defendant would mattet1 very little to 
consumers who might consume this poultry. 
Food laws are designed primarily, not for 
the punishment of the dealer, but for the 
protection of the consumer. In this field of 
law, the obligation to beware is on the seller 
rather than the buyer. Lack of proof of 
guilty intent does not satisfy that obligation.

Ice Cream License Refused to Fictitious 
Manufacturer *

(Simco Sales Service o f  Pennsylvania, 
Inc. v. Low er Merion Board o f  Health, 
Landis et al.) The Board of Health refused 
to issue a license to a vendor of ice cream 
when he elected to substitute the name of 
the actual manufacturer of the product 
printed on the container for the name of 
an assumed or fictitious manufacturer. The 
Board held that no such plant existed and 
that therefore no license to manufacture 
could be issued to a non-existent plant or 
manufacturer.

It is interesting to note that in reviewing 
this case, the Court took the position that 
the sole purpose of the vendor in adopting 
or assuming a fictitious name was that of 
concealing from the public the actual name 
of the manufacturer of the food product, 
and further that the public had a right to 
know the name of the company manufactur
ing the dairy product.

In the testimony which was developed, it 
was pointed out that food manufacturers, 
if permitted to operate under their own 
name and in addition several assumed names, 
would print some labels with their own 
name as manufacturer and the other labels 
with the names of the various assumed 
names as manufacturers. Thereby, one of 
the prime factors operating to assure high 
sanitary standards and to protect quality 
would be removed since the 'manufacturer 
without jeopardizing his reputation and good 
name could market an inferior product, pos
sibly of a less sanitary character, under an 
assumed name so long as no serious 
difficulties resulted.

Should serious complaint arise or epidemic 
disease occur, the disrepute of the manu
facturer could be lost immediately by merely 
placing the same product on the market the 
next season under some other adopted name.

G.W.G.

* Montgomery County Law Reporter, 57, 331 (1941).
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New Books and Other Publications
T h e  M a r k e t  M ilk  I n d u s t r y ,  b y  C . L .

R o a d h o u s e  a n d  J .  L .  H e n d e rs o n .
N e w  Y o r k : M c G ra w -H ill  B o o k  C o .,
N e w  Y o r k ,  1 9 4 1 .  6 2 4  p p . $ 5 .0 0 .

T h is  t e x t  is p re p a re d  fo r  co lleg e  
ju n io rs  o r  se n io rs  w h o  a lre a d y  h av e  
co m p leted  a  f irs t c o u rs e  in  m a rk e t  
m ilk , an d  also  fo r  th o s e  w h o  h a v e  
h a d  so m e e x p e rie n c e  in th e  in d u stry . 
T h e  a u th o rs  h a v e  a im ed  to  c o v e r  th e  
th e o re tic a l a n d  p ra c tic a l  p h ases  of 
m a rk e t-m ilk  p ro d u ctio n , an d  th e  p r o 
ce ss in g  of re la te d  p ro d u cts , so m e of 
w h ich  a re  of re c e n t o rig in , to g e th e r  
w ith  la b o ra to ry  m e th o d s o f c o n tro l. 
M u c h  of th e  t re a tm e n t  should  be v a lu 
ab le to  m ilk -p lan t o p e ra to rs , d a iry  in 
s p e c to rs , a n d  p ro d u c e r -d is tr ib u to rs .

T h e  w id e sco p e  of th e  co v e ra g e  d oes  
in d eed  g iv e  th e  s tu d e n t a  b ro a d  p e r 
sp e ctiv e  of th e  m ilk  in d u stry , b ut th e  
n e ce s sa r ily  b rief tre a tm e n t g iv en  m a n y  
o f th e  s u b je cts  m in im izes its  v a lu e  to  
p e rs o n s  a c tu a lly  o u t in  th e  in d u stry .  
T h e  b ook  is useful a s  a  t e x t  fo r  a d 
v a n c e d  s tu d e n ts  o f th e  m ilk  in d u stry  
fo r  in d ica tin g  th e  c o n te n t of th e  field. 
I t  c a r r ie s  b etw een  fo u r  an d  five h u n 
d re d  re fe re n ce s  to  th e  su p p o rtin g  l i te ra 
tu re  b u t a  d e a rth  o f re fe re n ce s  fo r  
m o re  e x te n siv e  s o u rc e s  of in fo rm a tio n .

O n e  w o n d e rs  w h y  th e  su b je c ts  o f  
v ita m in s  A  an d  D  a re  d iscu ssed  e v en  
to  th e  e x te n t  o f p re s e n tin g  s tru c tu ra l  
fo rm u la e  w h e re a s  th e  w id ely  u se d  
C o n n e c tic u t sy s te m  o f se d im e n t s ta n d 
a r d s  is  n o t  m e n tio n e d . N o th in g  is  
said  a b o u t th e  sig n ifican t d e a e ra tio n  
o f m ilk  in  re la tio n  t o  fla v o r an d  c o n 
s e rv a tio n  o f  v ita m in  C . H o w e v e r ,  
th e s e  m a y  be co n sid e re d  m in o r  m a tte rs  
o f  ju d g m e n t b e ca u se  in  w ritin g  a n y  
e le m e n ta ry  t e x t ,  th e  g r e a t  p ro b le m  o f  
th e  a u th o r  is  to  d ecid e  w h a t to  le a v e  
o u t in  o r d e r  to  k eep  th e  b o o k  d ow n

to  th e  p ro p e r  size. T h e  t e x t  m a t te r  is  
e x c e lle n tly  a n d  co n v e n ie n tly  a r r a n g e d  
fo r  c la s s ro o m  w o rk .

I n d u s t r i a l  I n s t r u m e n t s  f o r  M e a s 
u r e m e n t  a n d  C o n t r o l ,  b y  T .  J .
R h o d e s . N e w  Y o r k : M c G r a w -H il l
B o o k  C o ., 1 9 4 1 . 5 7 3  p p . $ 6 .0 0 .

T h e  s u b je c t  o f  in s tru m e n ta tio n  i s .  
re la tiv e ly  n ew , a n d  o n ly  in  re c e n t  y e a r s  
h as fo u n d  its  w a y  in to  e n g in e e rin g  
c u rricu la . In c re a s in g ly , in d u stry  is  
d ev elo p in g  its  c o n tro l  o f  o p e ra tio n s  by  
th e  u se  of su ch  a u to m a tic  a p p a ra tu s .  
T h e  p ro b lem s a tte n d in g  th e  d e sig n ,  
in sta lla tio n , a n d  m a in te n a n c e  o f in 
s tru m e n ts  is a s  im p o r ta n t  t o  s u c c e s s 
ful p la n t o p e ra tio n  a s  th o s e  o f p la n t  
d esig n , c o n s tru c tio n , a n d  o p e ra tio n .

T h is  b ook  is in ten d ed  fo r  u s e  a s  a  
te x tb o o k  fo r  th e  fo rm a l s tu d y  o f  th e  
su b je c t of in s tru m e n ts  a n d  a u to m a tic  
c o n tro l in e n g in e e rin g  sch o o ls , a n d  a s  
a  p ra c tic a l  re fe re n c e  b o o k  fo r  th o s e  
c o n ce rn e d  w ith  in s tru m e n t a n d  c o n tro l  
p ro b le m s in  in d u s try . N o  e ffo rt h a s  
been  m a d e  to  in clu d e all th e  a v a ila b le  
ty p e s  o f in s tru m e n ts  b u t o n ly  th o s e  
w h ich  c la rify  th e  th e o ry  o r  p ro b le m  
u n d e r  co n sid e ra tio n . T h e  t e x t  is  illu s
tra te d  b y  2 8 2  fig u re s, u su a lly  a s  lin e  
d ra w in g s  o f in s tru m e n ts  o r  s ch e m a tic  
d ia g ra m s  o f la y o u ts  o r  c ircu its . M o s t  
o f th e  m a th e m a tic a l d ev elo p m en t r e 
q u ire s  n o  g r e a te r  k n o w led g e  o f  m a th e 
m a tic s  th a n  tr ig o n o m e try , a lg e b ra , a n d  
lo g a rith m s , a lth o u g h  th e  su b jects ) o f  
h ig h -te m p e ra tu re  p y ro m e tr y  an d  a u to 
m a tic -c o n tro l  th e o ry  d o u se  so m e  
ca lcu lu s .

F o o d  te c h n o lo g y  is  in cre a s in g ly  u til
iz in g  th e  p ra c tic e s  o f ch e m ica l e n g in e e r
in g . H e r e  is  a n  im p o rta n t field c le a rly  
a n d  b ro a d ly  c o v e re d .
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Vice-President, Fred Lucas..........Bakersfield, Cal.
Secretary-Treasurer, A. E. Reynolds, Bureau of 

Dairy Service, Department of Agriculture, 
Sacramento, Cal.

C e n t r a l  S t a t e s  M i l k  S a n i t a r i a n s

President, William Dotterer.. . . . . .Barrington, 111.
1st Vice-President, F. M. Keller........Oak Park, 111
2nd Vice-President, J. C. Krueger.. .  .Chicago, 111. 
3rd Vice-President, Oliver C. Hutter, Lake Geneva,

Wis.
Secretary-Treasurer, Donald'V. Fitzgerald, Box 154, 

Cedar Lake, Ind.
C h i c a g o  D a i r y  T e c h n o l o g y  S o c i e t y  

President, Donald B. Hemb.. . . . . . . . . .Chicago, 111.
Vice-President, E. C. Scott................... Chicago, III,
Treasurer, J . E. Rockwell.................... Chicago, 111.
Secretary , P. H. Tracy, University of Illinois, 

Urbana, III.
Sergeant-at-Arms, George Edman....... Chicago, 111.

C o n n e c t i c u t  A s s o c i a t i o n  o f  D a i r y  a n d  M i l k  

I n s p e c t o r s

President, B. E. Bowen............... Waterbury, Conn.
Vice-President, Harold Clark........Colchester, Conn.
Secretary-Treasurer, H. C. Goslee, State Office 

Building, Hartford, Conn.
I n d i a n a p o l i s  D a i r y  T e c h n o l o g y  C l u b

President, Dewey Elmore..............Indianapolis, Ind.
Vice-President, C. H. Denny. . .  .Indianapolis, Ind.
Treasurer, Η. E. Stone................. Indianapolis, Ind.
Secretary , B. E. HOrrall................... Lafayette, Ind.
Assistant Secretary, W. K. Moseley, Moseley Lab

oratory, 315 N. DeQuincy St., Indianapolis, 
Ind.

K a n s a s  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

President, Dan Van Gundy..........Wellington, Kan.
Vice-President, Wesley Coblentz..........Topeka, Kan.
Secretary-Treasurer, W. J. Caulfield, Kansas State 

College, Manhattan, Kansas
M a s s a c h u s e t t s  M i l k  I n s p e c t o r s '  A s s o c i a t i o n

President, J. H. Buckley.......................Lynn, Mass.
Vice-President, E. F. Convery..........Malden, Mass.
Secretary-Treasurer, Robert E. Bemis, Cambridge, 

Mass.
M e t r o p o l i t a n  D a i r y  T e c h n o l o g y  S o c i e t y  

President, O. F. Garrett.. .  .New Brunswick, N. J. 
Vice-President, A. B. Quencer.. .  .New York, N. Y. 
Secretary-Treasurer, F. C. Button, New Brunswick, 

N. J.
'Sergeant-at-Arms, F. L. Seymour-Jones, New York, 

N. Y.

M i c h i g a n  A s s o c i a t i o n  o f  D a i r y  a n d  M i l k  

I n s p e c t o r s

President, J. E. Vogt......................... Lansing, Mich.
1st Vice-President, F. E. Holiday. . . .  Detroit, Mich. 
2nd Vice-President, A. C. Miller.. .Lansing, Mich. 
Secretary-Treasurer, Harold J. Barnum, Ann Arbor 

Health Department, Ann Arbor, Mich.

M i s s o u r i  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  

President, C. P. Brandle.. .  .St. Louis County, Mo. 
Vice-President, W. S. Feagan. . . .  Kansas City, Mo. 
Secretary-Treasurer, Glenn M. Young, Jefferson 

City, Mo.

N e w  Y o r k  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  

President, G. W. Molyneux. . . .  White Plains, N. Y. 
Vice-President. I. Mikkelsen.. . .  Pleasantville, N. Y. 
Secretary-Treasurer, W. D. Tiedeman, State Office 

Building, Albany, N. Y.

P a c i f i c  N o r t h w e s t  A s s o c i a t i o n  o f  D a i r y  a n d  

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

President, A. W. Metzger..................... Salem, Ore.
Vice-President, E. W. Soper..........Arlington, Wash.
2nd Vice-President, R. D. Bovey..........Boise, Idaho
Secretary-Treasurer, Frank W. Kehrli, Portland,

Ore.

P e n n s y l v a n i a  A s s o c i a t i o n  o f  D a i r y  S a n i t a r i a n s

President, Μ. E. Dauer..................... St. Marys, Pa.
1st Vice-President, R. G. Vogel..........Bradford, Pa.
2nd Vice-President, Maurice Farkes, McKeesport, 

Pa.
Secretary-Treasurer, G. C. Morris, P. O. Box 141, 

Troy, Pa.

P h i l a d e l p h i a  D a i r y  T e c h n o l o g y  S o c i e t y  

President, Col. A. P. Hitchins.. .  .Philadelphia, Pa.
Vice-President, E. J. Roberts........Philadelphia, Pa.
Secretary-Treasurer, W. S. Holmes, 158 North 20th 

Street, Philadelphia, Pa.

T e x a s  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

President, Taylor Hicks.............San Antonio, Texas
1st Vice-President, F. C. Armstrong, Fort Worth, 

Texas.
2nd Vice-President, R. N. Hancock, McAllen, 

Texas.
Secretary-Treasurer, G. G. Hunter, Lubbock, Texas.

W e s t  V i r g i n i a  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

Chairman, G. L. Johnson..........Moundsville, W. Va.
Auditor, L. J. Manus..............Morgantown, W. Va.
Secretary-Treasurer, J .  B. Baker, Department of 

Health, Charleston, W. Va.
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Association News
Chicago Dairy Technology Society 

At the «December meeting of the Chi
cago Dairy Technology Society, Major 
J .  H. White spoke on “Interesting 
Developments in the Feeding of Sol
diers.” New officers were elected for 
the ensuing year.

At the January meeting, Dr. Ralph 
Hussong spoke on “Some Technical 
Problems of the Butter Industry.”

P . H . T racy,
Secretary.

Connecticut Association of Dairy and 
Milk Inspectors

In the interest of National Defense, 
the Dairy and Food Commissioner, 
Mr. James B. Lowell, is sending out 
the following questionnaire:
Maximum capacity of pasteurizing plant in

quarts of milk (24-hour basis).............
Number of qualified pasteurizing machine 

operators.............
Number of pasteurizing vats.............
Availability of any auxiliary power in the 

event of failure of electric service. 
Yes....... No......

If so, what is the nature of this auxiliary 
power ......................................................

Do you have available for use in case of 
emergency any:

Tank trucks. No.........
Delivery trucks. No.........
Other forms of transportation 

Kind ............................ No.........

The annual meeting of the Associa
tion was held at the Hotel Bond, Hart
ford, on January 13. The topics on 
the program were as follows: 
“Significance of Thermoduric Organisms in 

Pasteurized Milk,” Carroll J. Keating, 
State Dairy Inspector.

“Some Administrative Aspects of Milk In
spection Services,” M. A. Pond, Assist
ant Professor of Public Health, Yale 
University.

“Factors Causing and Method of Prevent
ing Milk Stone Formation," H. D.

Baker, Technical Service Department, 
Diversey Corporation.

“Safeguarding the Milk Supply of the City 
of Waterbury,” Dr. E. J. Godfrey, 
Health Officer.

“Milk Control in the Defense Program,” 
A. W. Fuchs, Senior Sanitary Engineer, 
United States Public Health Service.

H. C. G oslee,
Secretary-Treasurer.

New York State Association of Milk 
Sanitarians

Plans are being formulated for the 
next annual meeting of the New York 
State Association of Milk Sanitarians 
which is scheduled to be held at the 
DeWitt Clinton Hotel in Albany, New 
York, on September 23, 24 and 25,
1942.

Mr. Russell I. Prentiss of the Massa
chusetts Commonwealth Department of 
Agriculture, Boston, Mass., has invited 
Mr. Tiedeman to represent New York 
State at a meeting to be held at 
Worcester, Massachusetts, on January 
8, 1942, to discuss plans for forming 
an organization comprised of state offi
cials whose duties primarily are the 
inspection of milk or of dairy farms. 
The purpose is to secure greater uni
formity in milk sanitation requirements 
between neighboring states.

W . D. T ied em a n ,
S' ecretary-Treasurer.

Philadelphia Dairy Technology Society
At the opening meeting on October 

4, Mr. Clement S. Brinton of the 
United States Food and Drug Admin
istration spoke on “Consumer Protec
tion by the United States Food and 
Drug Administration.” On Novem
ber 11, Dr. D. K. O’Leary of the 
DuPont Company explained “Yeast 
and Mold Control.” On December 9, 
Dr. H. A. Trebler of the Sealtest Labo



5 8  A s s o c i a t i o n  N e w s  , '

ratory in Baltimore gave the group 
pointers on “Cleaning of Dairy Equip
ment.” Dr. T. C. Buck, at the meeting 
on January 13, discussed “Coliform 
Organisms in Dairy Products.”

Meetings are held in Houston Hall, 
University of Pennsylvania, on the sec

ond Tuesday of each month. Member
ship has been increased to 79, of which 
15 have been added within the last 
two months. The last meeting was 
attended by 59 members.

W. S. H o lm es,
Secretary-Treasurer.

RIBOFLAVIN REQUIREMENT FOR ENRICHED FLOUR POSTPONED TO
JULY I, 1942

Federal Security Administrator Paul
V. McNutt has postponed to July 1, 
1942, the effective date of the manda
tory riboflavin requirement in the defi
nitions and standards of identity for 
enriched flour, enriched bromated flour, 
enriched self-rising flour, and enriched 
farina. All the other provisions of the 
definitions and standards of identity 
for these products, published in the 
Federal Register of May 27, 1941, will 
become effective on January 1, 1942.

In taking this action Mr. McNutt 
made the following statement:

“A  thoroughgoing canvass recently 
has been made of the present and pros
pective production of synthetic vita
mins, including riboflavin. At the 
present time the supply of riboflavin, 
in forms suitable for addition to en
riched flour and like products, is not

sufficient to permit the production of 
such foods on a scale which would meet 
current demands. Riboflavin will be
come increasingly available in the first 
half of 1942, and it appears that by 
July 1 there will be adequate supplies 
for the enrichment program. In the 
light of this situation I  am postponing 
to July 1, 1942, the effective date of 
the mandatory riboflavin requirement 
in the definitions and standards of iden
tity for enriched flour, enriched bro
mated flour, enriched self-rising flour, 
and enriched farina.”

Administrator McNutt’s order con
cerning riboflavin is published in the 
Federal Register of December 3. 
Copies may be obtained from the Su
perintendent of Documents, Govern
ment Printing Office, Washington,
D. C., at 10 cents each.
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DR. KEEN A N  RESIG NS FRO M  W H IT IN G

Dr. Keenan, an active member of 
the International Association of Milk 
Sanitarians for many years and an 
Associate Editor of the J o ur n a l  of 
M i l k  T ec h n o l o g y , has resigned from 
the W hiting Milk Company of Boston. 
He is continuing his former studies of 
medicine in Chicago, and is Medical D i
rector of the Carnation Milk Company.

In March, 1936, Dr. Keenan came 
to the W hiting Milk Company as head 
of the laboratory and Director of 
Quality and Sanitation. In June, 1939, 
he was elected Assistant Secretary of 
the corporation, and held that office 
until November, 1941, when he was 
elected Vice-President. In  November, 
1940, he was made Director of Plant 
Operations.

He assures us that he will continue 
his interest and activity in the work 
of the Association.

Engineering Features of Pasteurizing 
Plants and Equipment. G. A. H. Burn. 
Canad. Pub. Health J., 32, 199-207 (April, 
1941). P. H. Eng. Abs. xxi, Mi, 59.
The priniciples of good engineering prac

tice are important in the design, construction, 
and operation of pasteurizing plants. Not 
only must the plan of the building be care
fully worked out, but also the materials used 
in construction should be selected on the 
basis of their utility.

Equipment should be properly designed 
if it is to serve its purpose effectively. Fea
tures that are commonly found to be de

fective in pasteurizing equipment of the 
“holding” type are: (1 ) Inlet valves: (2 ) 
cold pockets; (3 ) outlet valves; (4 ) air and 
foam heating facilities; (5 ) recording ther
mometers; and (6) control of heating me
dium. These defects have been eliminated 
on a great deal of the newer equipment and 
can usually be remedied in older installations.

Efficient operation requires constant at
tention to all the various details involved in 
the cleansing and sterilizing of processing 
equipment and containers and depends 
largely on the caliber of the operating 
personnel.

M. A. P o n d
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New Members
INTERNATIONAL ASSO C IAT IO N  OF MILK SAN ITAR IANS

ACTIVE

Andersen, Johannes, Milk Inspector, 1612 
Franklin St., Keokuk, Iowa.

Boisvert, Oscar, Department of Agricul
ture, Parliament Buildings, Quebec.

Bushong, Rex D., Director, Bureau of 
Sanitary Engineering,· Memphis Health 
Department, Memphis, Tenn.

Cardona, Dr. Η. V., Department of Health, 
Fort Worth, Texas.

Dodge, Ή. E., State Dairy Commissioner, 
State House, Topeka, -Kan.

Eckloff, Russell A., Dist. Sanitarian, New 
Hampshire State Board of Health, 105 
Main St., Berlin, N. H.

Garrett, W. H., Milk Sanitarian, 2556 
Rogers St., Fort Worth, Tex.

Icenhower, E. A., 1220 S. New Haven St., 
Tulsa, Okla.

Keenan, J. A., Jr., General Laboratories 
Div., Pennsylvania Salt Mfg. Co., 2633 
Chamberlain Ave., Madison, Wis.

Kloker, Norman F., Dairy Inspector, St. 
Louis Board of Health, St. Louis, Mo.

Kroger, Dr. H. J., Box 96, Vandalia, 111:
Lyman, Charles, Milk Inspector, City Hall, 

Atchison, Kan.
Marker, Walter A., 2548 N. W. 18th St., 

Oklahoma City, Okla.
Taylor, M. C , Route 3, Box 316, Tulsa,' 

Okla.

Alley, Willett M., N. Y. State Dept, of 
Health, Buffalo, N. Y.

Aylesworth, Rolland, Sheffield Farms Co., 
Norwich, N. Y.

Babelay, E., Route 6, Knoxville, Tenn.
Bailey, Fred S., Grover Farms, Grover, Pa.
Baselt, Fred C, American Can Co., 230 

Park Ave., New York, N. Y.
Brintnall, C. E., Dairymen’s League, Mor- 

risville, N. Y.
Burrows, Ο. K., Cherry-Burrell Corp., 

Chicago, 111.
Campbell, Boyce N., District Milk Sani

tarian, State Board of Health, Russell
ville, Ark.

Coblentz, Wesley S., City Building, To
peka, Kan.

Cochran, C. W., Madill, Okla.
Coddington, Henry, Spencer Dairy Service, 

Homer, N. Y.
Cowdrey, J. R., City Building, Topeka, 

Kan.
Day, E. K., Atlanta Health Department, 

City Hall, Atlanta, Ga.
DePasquale, John L.’, Department of 

Health, Buffalo, N. Y.
Donovan, F. J., Milk Sanitarian, State 

Dept, of Health, City Hall, Webster 
City, la.

Dunn, Earl J., Westmiller Dairy & Farm 
Prod. Co., Cohocton, N. Y.

Eldred, Benedict, Μ. H. Renken Dairy, 
Frankfort, N. Y.

Eldred, Grover C., Μ. H. Renken Dairy, 
Frankfort, N. Y.

Ellmers, Dr. Gordon R., Dairyman’s 
League, Bogota, N. J. '

Erhard, Peter S., 5006 Avenue N., Galves
ton, Tex.

Fansher, F. E., Manhattan, Kansas.
Farley, J. W., Cherry-Burrell Corp., Cleve

land, O.
Fischer, E. J., N. Y. State Dept, of Health, 

Burlington, Vt.
Flake, J. C., Sanitary Standards, Evapo

rated Milk Ass’n,, 307 N. Michigan Ave
nue, Chicago, 111.

Frasch, Η. H., Nat’l Carbon Co., 3920 
Normandy St., Dallas, Tex.

Gardner, Paul R., City Dept, of Health, 
Olean, N. Y.

Ge.lbhar, Alvin, Cushing, Okla.
Gustafson, A. C., The DeLaval Separator 

Co., New York City.
Hancock, R. N., County Sanitarian, Mc

Allen, Tex.
Hardy, W. R., Sanitary Engineer, City 

Health Dept., Fort Worth, Tex.
Hart, Dr. F. L., Veterinarian, 605 Utah 

St., Hiawatha, Kan.
Held, Milton E., Senior Milk Sanitarian, 

City Health Department, Sioux City, 
Iowa.

Herron, W. P., President, Pure White 
Dairy Co., Box 1921, Tulsa, Okla.

Higgins, S. M., 902 Parkview, Dallas, Tex.
Jensen, Carl R., 713 C St., Silver City, 

New Mex.
Jermain, William S., Sparks Dairy Inc., 

Buffalo, N. Y.



ΐ Ρ Ι « ?ΐ ^ Κ Γ ν ν ' · !: ΐ -r ft:--·
Ί: ~·\ :

J ournal of M il k  T echnology 61

Jones, D. W., State Health Department, 
Little Rock, Ark.

Karr, Ray T., Superintendent, The Borden 
Sales Company, Inc., 1500 Ryan St., 
Lake Charles, La.

Keenan, J. A., Jr., Pennsylvania Salt Mfg. 
Co., 2633 Chamberlain Avenue., Madison, 
Wis.

Lacerre, Gerald Μ., N. Y. City Health
- Department, New York City.
Lewis, John, Rosasco Creamery, Candor,

N. Y.
Lundgren, John, 111-21 124th St., South 

Ozone Park, L. I., N. Y.
Lyman, Charles, City Hall, Atchison, Kan.

'MacKenzie, F. B., Director of Research,
. Carnation Co., 2344 N. Oakland Ave., 

Milwaukee, Wis.
Me Andrews, H. G., 422 Chartres St., New 

Orleans, La.
McCoy, W. C., Jim Wells County Health 

Unit, Alice, Tex.
McGill, Roger L., Sealright Co., 1808 

Carey Place, Oklahoma City, Okla.
Maguire, Walter, Walter Maguire Co., 

Inc., 330 W. 42nd St., New York.
, Malatesta, Fred, Creamery Package Mfg. 

Co., Chicago, 111.
Marsh, Ernest A., Dairymen’s League, 

Hyde Park, N. Y.
Martin, George R., Associated Dairies, 

Ltd.; 405 West 8th Ave., Vancouver, 
British Columbia.

Messerschmidt, Bernice, Director, State 
Cooperative Laboratory, City Hall, La 
Crosse, Wis.

Miller, R. N., International Harvester 
Company, Snyder, N. Y.

Mimm, James M., Tri-County Dairy Com
pany, Honey Brook, Pa.

Miner, George R., Manager, The Borden 
Sales Company, Inc., 1500 Ryan St., 
Lake Charles, La.

Murdock, Delane, Check Tester, Federal 
Milk Market Adm., 5216 Cornell Ave., 
Chicago, 111.

Nichols, E. Roy, 307 Peck Ave., San 
■ Antonio, Tex.

Nickel, Vernon, Washington, Mo.
O ’Danial, Victor, 1139 Garvin Place, Louis

ville, 'Ky.
Patterson, Dewey, Box 63, Nacogdoches, 

Tex.
Petersen, Westy, Μ. H. Renken Dairy Co., 

Painted Post, N. Y.
Quillin, Frank, 300 East Oakhill, Knox

ville, Tenn.
Reiger, Herbert A., The Diversey Corp., 

Johnson City, N. Y.

Richards, George F., Production Super
visor, Golden Guernsey, Inc., 6840 Wis
consin Ave., Bethesda, Md.

Richards, W. F., S. M. A. Corporation, 
Mason, Mich.

Rink, Clare W„ The Diamond Alkali 
Company, Glenolden, Pa.

Rogers, Harold L., Sheffield Farms Co., 
Portlandville, N. Y.

Russell, John L., Box 1, Effingham, 111.
Shea, Joseph H., Health Inspector, De

partment of Health, 125 Worth St., 
New York City.

Sherwood, R. P., Milk Sanitarian, Wichita 
Falls, Tex.

Slocum, Warren H., Bausch & Lomb Op
tical Co., Rochester, N. Y.

Small, Carlton, N. Y. State Dept, of 
Health, New Milford, Pa.

Starkie, C. E., City Hall, San Angelo, Tex.
Starnes, Dr. Μ. B., Veterinarian, City 

Health Department, Dallas, Tex.
Stewart, B. L., 712 N. Louisville St., 

Tulsa, Okla.
Stewart, W. R., The DeLaval Separator 

Company, Batavia, N. Y.
Stolper, Ernest G., Arden Farms Dairy' 

Company, Arden, N. Y.
Strodel, Normal J., Strodel’s Dairy, Buf

falo, N. Y.
Stryker, LeRoy, Dairymen’s League, Box 

102, Flemington, N. J.
Stull, Norman C., Sheffield Farms Com

pany, Groton, N. Y.
Summe, John J., Plant and Production 

Manager, Summe & Raterfnann, 224 
East 20th Street, Covington, Ky.

Thayer, Lance, Thayer Dairy, East 6th 
St., Clare, Mich.

Van Gundy, Dan, Wellington, Kan.
Warden, H. C., City Department of Health, 

San Antonio, Tex.
Warner, Carlos H., Jr., Queensboro Farm 

Prod. Co., Canastota, N. Y.
Weaver, Z. A., Sheffield Farms Company, 

Coburn, Pa.
Webb, Tom, Pet Milk Company, Fremont, 

Ohio.
Weber, William A., Buffalo City Health 

Department, Buffalo, N. Y.
Winslade, Dr. W. A., St. Louis Health 

Dept., 816 Centerville Ave., St. Louis, 
Mo.

Woodward, H. L., City Administration 
Building, Fayetteville, Ark.

Wright, S. Chester, R. F. D. 5, Bloom
ington, 111.

Zimmerman, Harlie F., Divisional Sales 
Manager, Jersey Cfeamline, Inc., 324 
West 23rd St., New York City.

CHANGES JN  ADDRESS
v*Alexander, Wade F., Canisteo instead of *Beckler, Philip A., 85 Spruce St., Oneonta, 

Hornell. instead of Chatham.
Barnhart, John L., now, 820 DeKalb St., 

■ Norristown, Pa.
Buckley, E. J., 80 Centre St., New York 

City instead of Amsterdam.



6 2  N e w  M e m b e r s

Burkhardt, R. C , Madison County Depart
ment o f Public Health, Huntsville, Ala., 
instead of Tuscumbia, Ala.

Butterworth, T. H., Supervisor o f Milk 
Sanitation, Department o f  Public Health, 
City Hall, Houston, T ex ., instead of San 
Antonio, Tex.

*Cheney, J. B., Cherry Valley instead of 
Oxford.

♦ Corash, Paul, 805 St. Marks Ave. instead 
of 55 Parade Place.

♦ Creighton, S. H., Springville, N . Y ., in
stead of Buffalo.

Dorcas, M. J., 159 Stanford Drive, Berea, 
Ohio, instead of Cleveland.

♦ Eastman, G. H., Portville Dairy Products 
Co., Portville, N . Y ., instead of Key
stone Dairy Co., Portville.

Ettman, H. L., 1831 Olive St., instead of 
1819, St. Louis, Mo.

♦ Fennimore, J. E., Dairyland Milk &  Cream 
Co., 55 E lm  St., Delhi, N . Y ., instead 
of Deansboro.

Freeman, Professor T. R., now Dairy 
Products Laboratory, University of 
Florida, Gainesville, Fla.

♦ George, A. David, Arkport, N . Y ., instead 
of Webster Crossing.

Hart, R. W., P. 0 .  B ox 1332, Tampa, Fla., 
instead of Albany, Ga.

♦ Heffernan, F. P., Fabius, N . Y ., instead 
of Burlington, Vt.

Ihlenfeldt, Walter, now, Universal Dairy 
Products, Denton, Md.

Keenan, J. A., Carnation Milk Co., Mil
waukee Gas & Light Bldg., Milwaukee,

Wis., instead of Newton Center, Mass. 
(Boston).

Kihlstrum, E . E ., 407 Stolp Ave., Apt. 31, 
Syracuse, N. Y .

♦Kloser, G. G., 516 Jackson Ave., Utica, 
N . Y ., instead of Susquehanna, Pa.

Miller, M. M„ U .S.P.H .S., District No. 
2, Bethesda, Md,, instead of Washing
ton, D. C.

♦Newkerke, F . A., Orange County Dairy 
Laboratory, Middletown, N . Y „  instead 
of N. Y . City Department of Health.

Parfitt, E . H., Evaporated Milk Assn., 
307 N . Michigan Ave., Chicago, instead 
of W est Lafayette, Ind.

Presler, D. J., Shushan, N . Y ., instead 
of Cambridge.

Sawyer, A. B., Jr ., 981 S. Third St., 
Louisville, Ky., instead of 500* Fehr 
Avenue. Louisville.

Sayman, F., should be
♦Seymour, F., Crowley Milk Co., Candor, 

N. Y ., instead of Camden.
Smith, Gail A., 701 Bethune, W., Detroit, 

Mich., instead of Columbus, Ohio.
♦Smith, S. Emerson, 18-B Jewett Place, 

Utica, N . Y ., instead of Goshen.
♦Springstead, Carl, Ayrault Ave., Fairport, 

N. Y., instead of Clinton.
♦Stull, S. R., 308 Second St., Towanda, 

Penn., instead of Belleville, N. J .
♦Widland, Myron A., 10 W. Wooster Si., 

Danbury, Conn., instead of Springfield, 
' Mass.

♦ Associate members.

R E SIG N E D

Bell, Stanley" C , Bloomington, 111.
Brew, J. D., Knoxville, Tenn.
Fitzgerald, F. F., American Can Co., New 

York, N. Y.
Franklin, W. B.,' 5607 Carberry Ave., Oak- 
. land. Cal.

Hudon, Μ. H., Department of Agriculture, 
Quebec, Canada.

Klauber, Dr. Harry, Dairy Farm Inspector, 
Trenton, Mo.

O’Connor, Hugh J., New York, N. Y. 
Stearns, Μ. E., Springfield, N. Y. 
Stengle, George E., Jacksonville, Fla.

D E C E A SE D

,Arrell, J. T., Dairy Farm Inspector, 
Health Department, Hamilton, Ontario.

William Warren Eason, City Health De
partment, San Antonio, Texas, has moved 
and left no address. If any member 
knows his address, please communicate with

C. Sidney Leete, Secretary-Treasurer, In
ternational Association of Milk Sanitarians, 
Inc.



MORE DAIRY EQUIPMENT RECOM M ENDED FOR FARMS .

The Department of Agriculture has 
recommended to defense officials that 
increased amounts of dairy equipment 
be made available to farmers next year,
M. Clifford Townsend, director of the 
Office of Agricultural Defense Rela
tions, told the Wisconsin Farm Bureau 
Federation.

Speaking at Madison, Wisconsin, 
Townsend said the Department is “par
ticularly anxious that all possible steps 
be taken to facilitate the expansion of 
dairy farming called for in the Food 
for Freedom program.”

“We are convinced,” Mr. Townsend 
said, “that dairy farmers should have 
adequate machinery and equipment 
both to assist in the increased produc
tion of milk and also to replace workers 
who have entered industry and the 
armed services. The Office of Pro
duction Management shares this point 
of view, and has already issued a , 
special order to enable the immediate 
production of 1,340,000 milk cans. We 
also have received the cooperation of 
the OPM  in facilitating priority action 
on milking machines.

“The general average for production 
of new farm machinery for next year 
has been tentatively established by the

Supply Priorities and Allocations 
Board at 80 percent of 1940 tonnage, 
but percentages for different types of 
machinery vary considerably within the 
over-all scale. We have recommended 
that the new production level of dairy 
machinery be much higher than the 
general level, plus adequate supplies 
of repair and replacement parts.

“The Department of Agriculture is 
also seeking to stimulate programs to 
train less skilled farm hands for dairy 
work. We also have pointed out to 
the proper authorities the value to the 
defense program of skilled dairy 
workers who might be subject to call 
into the armed services.

“Going even further, the Department 
is acutely aware of the necessity of 
proper facilities to process, package, 
transport, and store dairy products, 
and is working daily with the Office 
of Production Management on the sup
ply and priorities problems involved. 
We do not want the farmer to produce 
larger quantities and then have the 
commodities backed up on the farm for 
lack of proper facilities for processing. 
We are carefully surveying the industry 
for both capacity and the need of sup
plies in 1942.”
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“Dr. Jones” Says—*

S p e a k in g  of regulations —  in the 
early days of milk sanitation in 

New York City, so the story goes, the 
Board of Health used to put inspectors 
on the ferryboats bringing milk over 
from New Jersey, to keep ’em from 
putting water in the milk on the way 
over. And they had to be tough, those 
inspectors did; otherwise they were 
liable to go into the water, as well as 
the water into the milk. And I guess 
’twas the same water. Yes, sir; that 
was the exercise of “police power,” 
maybe not altogether pure but, anyway, 
simple.

In those days—in'fact I can remem
ber, myself, when that police power 
idea was pretty general. I  never actu
ally saw it but I  remember hearing 
about, when they had a smallpox case 
— about putting a guard outside with 
a shotgun, to keep folks from going in 
and out. Today the smallpox patient 
—when there is one, which ain’t  often, 
around these parts anyway—he goes 
to the hospital and the rest of ’em— 
if they’re vaccinated they go about 
their business. The thing of it i s : 
the people have learned, most of ’em, 
what there is to it. They know the 
regulations are reasonable and neces
sary for their protection and it’s 
largely a matter of cooperation. It’s 
like this idea of fighting cancer with

* Health News, New York State Department of 
Health, December 9, 1940.

knowledge. Nowadays the inspector 
or the health officer— he don’t need 
brass knuckles or a shotgun. If  he’s 
equipped for his job he’s armed with 
intelligence and information.

Of course, when it comes to regu- ' 
lations, whether it’s milk or smallpox 
or what not, the better informed the 
public is, the surer we need to be that 
our regulations are necessary and rea
sonable. When nobody knew how . 
yellow fever was carried— the mosquito 
and so on— they could burn up a ship’s 
cargo and get away with it but not 
any more. People may not all be from 
Missouri but they have to be shown.

When you find a lot of people resist
ing some regulation, I  figure it’s what 
you might call a red light: a warning 
that something may be wrong either 
with the regulation or the way we’re 
handling it. Having the law back of 
us ain’t enough. We need to remember , 
that the people are back of the law. If  ■ 
we ain’t prepared to show that our 
regulations are sound we ought to ex- 
pect resistance. When they’re O.K. 
what a good health officer needs ain’t 
police power but leadership. All he’s . < 
got to do is convince folks that comply
ing with the regulations is to their in
terest. When you lead a horse to ' 
water maybe you can’t make him drink ■> 
but nine times out of ten he’ll drink 
because he wants to.

P au l  B. B rooks, M.D.
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Obviously this is no time to “ let 
down the bars ” on milk protection.
Now more than ever, America’s 
milk deserves to be fully protected—  
from dairy to doorstep.
The sanitary Sealright hood pro
vides the most efficient post-pasteur
ization protection ever perfected for 
bottled milk during delivery. Milk 
sanitarians indorse this modern 
safeguard.
Look for messages in forthcoming 
national magazines emphasizing the 
importance of the work health offi
cials are doing in the national emer

gency. These messages, sponsored 
by Sealright, will strongly back up 
your own efforts in the protection 
of public health.
The Sealright hood—made of spe
cially - prepared, specially - treated,. 
sterilized, paper —  sealed on the 
bottle at 500° F. —  keeps the pour
ing-rim sterile-clean . . . prevents 
human contact until, the milk reaches 
the consumer. I t ’s water-proof and 
tamper-proof.
The Sealright hood is a small safe
guard that; can accomplish great 
good. We believe it is worthy of 
your attention.
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OAKITE DAIRY 
CLEANING MATERIALS

provide a “first line of defense” against 

high bacteria counts the year’round!

Milk Sanitarians and Milk Inspectors 
know that constant vigilance is re
quired to keep bacteria counts low.
But on the farms of producers and 
in dairies and milk plants, time-tested 
Oakite dairy cleaning materials briefly 
described in panel at right, make it 
easier to maintain essential sanitary 
standards at low cost. Here's why:

Each Oakite material is scientifically designed 
to meet a specific dairy cleaning or related 
sanitation requirement. Different in purpose, 
yet alike in uniform, high quality, they provide 
(1) dependable cleaning results; (2) definite 
savings of time, money and effort.

FREE Booklets Tell Detailed Story

FREE to Milk Sanitarians and inspectors are 
booklets that fully describe these tested, proved 
materials and give money-saving methods for 
stepping-up sanitation efficiency. They will 
prove valuable additions to' your reference file.
Since there is no obligation, won’t you write 
for them today?

D A IR Y  D IV I S IO N

OF O A K ITE  PRODUCTS, INC , G E N E R A L  OFFICES, 11  T H A M E S  ST., N E W  YO RK  

REPRESENTATIVES IN A L L  PR INC IPAL  CITIES O F  THE U. S. A N D  C A N A D A

When writing to advertisers, say you saw it in this Journal

Write tor FREE Booklets Describing

O A K I T E  C O M P O S I T I O N  N O .  t l
A new, original cleaning development dietin' 
guished by its unusual lime solubilizing properties 
and wettingOUt characteristics which make it 
particularly valuable in hard water localities for 
cleaning sanitary Strings, piping, vats, coolers* etc.

O A K I T E  M I L E S T O N E  R E M O V E R
A  revolutionary achievement in SAFELY remov
ing milkstone and casein deposits from dairy 
equipment quickly and at low  cost, without use 
o f abrasives, steel wool, etc.

O A K I T E  C O M P O S I T I O N  NO .  30
A  safe, effective, free-rinsing material widely used 
by milk plants for washing milk, cream and ice 
cream cans.

O A K I T E  B O T T L E - S O A K
Gives you clean, sparkling bottles at loW cost. 
Containsan extra, exclusive ingredient for destroy' 
ing bacteria, thus permitting low concentrations 
that tend to eliminate etching o f bottles and fad' 
ing o f colored letters or designs.

O A K I T E  C O M P O S I T I O N  NO.  &
Preferred by an increasing number o f plant 
operators for the efficient and economical lubrica» 
tion of conveyor chains.

O A K I T E  C O M P O U N D  NO.  32
For effective, low-cost hard water scale removal in 
bottle washing and can washing machine*.



Whet Kind of Ice Cream 
Do You Make

D O E S  Π  ^  ^

H A S  Π  —

Ν Η Κ Ϊ ASO UT

Vardtf L l ^ ? e ice orearn by the triple-edged 
γ ,c Melting characteristic, Flavor and 

ure. To win public preference, ice cream 

s °u melt down smoothly, uniformly, at a 

reasonable rate. It should have, in addition, 
e icious flavor and smooth, creamy texture. 

Successful manufacturers of fine ice cream find 

that CER ELO SE  (pure Dextrose sug'ar) produces 
a better melting, truer flavor, finer textured 

ice cream. CERELO SE  is a pure, wholly 
soluble sugar.

And  more important— The addition of CER E
LOSE to ice cream adds quick food-energy 

value. For Dextrose is food-energy sugar. 
No change in procedure or machinery is neces
sary when you change your formula to include 

CERELOSE. Just wire, write or phone our 
Technical Service Department. W e ’re ready, 
willing and well able to help you find the 

CERELO SE  formula that will improre your 

ice cream.

CORN PRODUCTS SALES COMPANY
17 B A T T E R Y  P L A C E  N E W  Y O R K

When writing to advertisers, say you saw it in this Journal
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DIVERSEY
D A I R Y  D A T A

Published by THE D IVERSEY C O R P O R A T IO N  

53 W . Jackson Blvd., Chicago, III.

New Diversey Product 
Removes Scale from Coils

of Pasteurizing Vats

Pasteurizing and Cooling Time
Reduced by Everite Treatment

Diversey Everite, a new scale removing com
pound recently developed in ' the Diversey Re
search Laboratories, is proving as effective in the 
treatment of scale-dogged vat coils as it has in 
removing scale from the pockets, chains and 
other parts of botde washing machines. From 
one of our Minnesota D-Men comes an interest
ing report testifying to this fact. Called in to 
inspect a pasteurizing vat which was operating 
considerably below average, he traced the diffi
culty to a heavy accumulation of scale in the coil.

Treatment with Diversey Everite was recom
mended and approved. Results speak for them
selves: pasteurizing and cooling: time cut i j4 
hours when the coil was free from its insulating 
layer of scale.*

Cooling Time Reduced 2/3

From Iowa comes a similar report. Before 
cleaning the coil of · their vat, it took this Iowa 
Creamery * about ι Ά  hours to cool 500 gallons 
of cream. After removing scale with Everite 
under the supervision of a Diversey D-Man, cool
ing time was reduced to 30 minutes . . . just 
one-third of the time previously required.

From New Jersey comes still a third such 
report. This dairy plant * has two spray vats. 
One was so badly scaled that it was impossible 
to heat the milk to the desired temperature. 
Again Everite quickly accomplished its purpose 
by opening up scale-clogged spray outlets and 
permitting even distribution of heat. on all sur
faces of the vat.

Everite Sale to Use

Not only has Everite repeatedly demonstrated 
■its ability to remove various types of scale . . .  it 
has the unusual as well as extremely desirable 
property of being harmless to the equipment On 
which it is used.

< 3 ^ ©
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M I L K
and the Public Health— Milk Tech
nology—  Regulatory Control. For 
authoritative study of milk production, 
uses of milk, control practices, see:

F o o d  C o n t r o l
ITS PUBLIC-HEALTH ASPECTS

By
James Houston Shrader, Ph.D.

New York University

From a wide range of sources this 
book brings together data on why 
food control is necessary, what indus
trial practices are concerned in such 
control, and how control measures are 
applied. Milk, as the most valuable 
single source of natural food, is given 
extensive and thorough consideration.

513 pages; 6 by 9; $4.00

J O H N  W IL E Y  & SO N S ,  
INC.

NEW YORK -------

Tell your story where an 

increasing number of

Milk Sanitarians and 
Technologists

will see it.

Journal
o f

Milk Technology

because SEAL-KAP is America’s 
Outstanding M ilk Bottle Closure

PERFORMANCE: Seal-Kap is easy to use—handy 
and convenient in dairy and household. Your 
Seal-Kapper will apply Seal-Kaps wirh a me
chanical efficiency unequaled by any other 
type of cap. No waste motion. No chance of 
messy splashing.
SALES APPEAL: Seal-Kap’s ready convenience 
and protection can be convincingly demon
strated to the housewife on the doorstep. She 
is bound to appreciate its colorful, efficient 
beauty, its positive lip-to-lip protection, its 
convenience for use and re-use.

PROTECTION: Seal-Kap gives your milk con
tinual protection against contamination from 
dirt and foreign odors. The purity of your 
product is assured because Seal-Kap clamps 
down tightly over the entire pouring lip, 
tightly resealing the bottle after every use.
SALES PROMOTION: Seal-Kap is more than a 
bottle cover. It’s a complete merchandising 
program—sales plan—advertising campaign. 
Seal-Kap keeps on working after delivery; 
keeps reminding customers of your better 
service.

y..:;

Put SEAL-KAP on your sales force, 
and let us show you how the Seal-Kap 
Sales Plan has increased dairy busi
ness all over the country by as much 
as 30% in 60 days.
AMERICAN SEAL-KAP CORPORATION

11-05 44th Drive, long Island City, N. Y.

When writing to advertisers, say you saw it in this Journal
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CALFPAILS, MILK 
CANS, UTENSILS, 

MILKING
MACHINE PARTS, 

SEPARATOR 
UNITS, ETC.

*7/te Jiaut Go-li Way Jo-
LOW COUNT MILK

•η» HTH-15 Program of Dairy Sanitation
The HTH-15 Sanitation Program keeps bacteria counts down 
and helps you avoid rejects. HTH-15, used as recommended, 
quickly sterilizes utensils and other equip
ment. HTH-15 meets the most rigid i 
tary requirements.

EASY TO U S E -E C O N O M IC A L-D E P E N D A B L E
a eWorine carrier in free-flowing powder form, 

main! ea ί£·™ U8e* costs less and is harmless to dairy 
na  v λ · won’t  freeze or become lumpy and is

in ®e®l©d cans—no chance of loss from container 
breakage. Get HTH-15 from your dealer or write direct 
™r . a * o*. FREE sample and the HTH-15 complete Sanitation Program.

THE MATHIESON ALKALI WORKS (Inc.)
6 0  C as t  4 2 n d  S t r e e t  ·  N e w  Y o r k  joiOC

Tell your story where an 

increasing number of

Milk Sanitarians and 
Technologists

will see it.

Journal of Milk Technology
i> 1 1'
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C R O W N 'S  P A R T  
IN  D E F E N S E  

Building tripod 
mounts for anti- 
aircraft guns.

/I— - ΊΊ

‘ i n u r a / w

Because Dacro does a litre effi

cient SEALING job, route men do 

a more effective SELLING job!
From one end of America to the other; hundreds of enter
prising dairies, both large and small, have made their invest
ment in Dacro pay handsome dividends. *

How? Simply by a quick, easy, doorstep demonstration of 
Dacro's exclusive advantages.

Housewives are impressed with Dacro's air-tight sealing effi
ciency— Dacro's improved protection— Dacro's unexcelled 
convenience in the home. And once a woman has become 
convinced of Dacro's superiority, she usually loses no time in 
becoming a Dacro customer.

For complete details regarding how you  can cash in on the 
only bottle cap available that can p u t the sure in closure, 

write today. Information about the Dacro Cap and the Dacro 
Sales Plan for Increasing Business will be sent you promptly.

CROWN CORK & SEAL CO., Dacro Division, BALTIMORE, MD.

“ DOES W H AT O TH ER  CLOSU RES C A N 'T
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Application for 0  Associate Membership (See reverse side of Sheet)
(Membership includes subscription to Journal of Milk Technology)

Name ..........................................................................................................................................................
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■■ Title .....................................

Organization .....................
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Title ..:................
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Title ..............................................................

Organization .................................... ......
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........................................................... Length of Service ............ H
Length of Service ....:.

Education:
Name Schools attended

College .........................

University ..................

Technical School .... 

Other ...........................

Years of 
Attendance Graduate Degree
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Application endorsed by
Active or 
Associate member m

Mail this application and annual dues, $3.00 Active, $2.00 Associate, which includes ·-! ?  ̂
$1.00 for subscription to Journal of Milk Technology: ' /Υ .

International Association of Milk Sanitarians, Inc.; 
State Department of Health, Albany, N. Y .

Active Membership open to Government Officials and Employees.
Associate Membership open to Members of Industry and others.
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INCREASED
EFFORTI

Overnight our world turned over. W ith the December 7th 
betrayal by Japan, we were thrown again into the actuality 
of war—an actuality that makes everything else unsure. Plan
ning ahead is fraught with difficulty. Yet, we must keep our
selves geared even to an increased effort in this vital field of 
our dairy work! W e must not let down on standards. W e 
must aid in every way, keeping up production; giving the 
nation the best possible dairy products. The Sealtest System 
had its part to do in this national effort—and we are resolved 
to keep driving toward the high goals long established.

S E A L T E S T , I N C .

230 PARK A V EN U E, N E W  YORK CITY

The SEALTEST  SYSTEM  is a subsidiary of National Dairy Products Corporation 

Buy U. S. Savings Bonds and Stamps
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Baeto -Tryptone Glucose Extract Ag 
for Plate Counts of Milk

T H E  new edition of “Standard Methods for 
the Examination of Dairy Products” of the American 
Public Health Association specifies the use of tryptone 
glucose extract milk agar for determination of the plate 
count of bacteria in milk. This medium replaces the 
nutrient agar previously employed for this purpose.

vif:
1

B a c t o  -T r y p to n e  G lu c o s e  E x t r a c t  A g a r  is prepared from 
approved and standardized ingredients in accordance with the 
specifications of the official formula. When it is made up for use it 
corresponds exactly with the standard medium except that it does not 
contain skim milk. When dilutions of milk greater than i  to io are 
to be plated one per cent skim milk should be added to the medium.

Bacto-Tryptone Glucose Extract Agar requires no filtration 
and has a reaction of pH 7.0 after autoclave sterilization. 
Colonies developing on plates of this medium are large and 
are representative of the bacterial flora of milk.

B a c t o - S k im  M i lk  is recommended for use with Bacto-Tryptone 
Glucose Extract Agar when dilutions of milk greater than 1 to 10 
are plated. * 11

S pecify  “D IF C O ”
THE TRADE NAME OF TH E PIONEERS

I11 the Research and Development of Bacto-Peptone and Dehydrated Culture

D i f c o  L a b o r a t o r i e s
I N C O R P O R A T E D  

DETROIT, MICHIGAN


