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CONSTITUTION AND BY-LAWS

CONSTITUTION
ADOPTED OCTOBER I6, l9ll

NAME

This Association shall be -known as the International
Association of Dairy and Milk Inspectors.

OBJECT

The object of this Association shall be to develop um

form and efficient inspection of dairy farms, milk estab

lishments, milk and milk products, and to place the inspec

tion of the same in the hands of men who have a thorough

knowledge of dairy work.

MEMBERSHIP

The membership of this Association shall be composed

of men who now are or who have been actively engaged

in dairy or milk inspection. Any person who now is or

who has been so engaged may make application to the

Secretary-Treasurer and if application is accepted by the

Membership Committee, said applicant may become a mem

ber of the Association upon payment of the annual dues of

five dollars ($5.00).
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OFFICERS
I

The officers of this Association shall be a President, three

V-"ice-Presidents, a Secretary-Treasurer, and two Auditors,

who shall be elected by a majority ballot at the Annual Meet

ing of the Association, and shall hold office for one year

or until their successors are elected. An Executive Board,

which shall direct the affairs of the Association when not in

Annual Session, shall consist of the President, the three

Vice-Presidents, and the Secretary-Treasurer. "

AMENDMENTS

This Constitution may be amended at any Annual Meet

ing by a two-thirds vote of the entire membership of the

Association. Any member proposing amendments must

submit the same in writing to the Secretary-Treasurer at

least sixty days before the date of the Annual Meeting,

and the Secretary-Treasurer shall at once notify all mem

bers of such proposed amendments. All members voting

on such proposed amendments shall register their vote

with the Secretary-Treasurer on blanks provided by the

Association before the date of the Annual Meeting.



BY-LAWS
ADOPTED OCTOBER 25, 19:3

ORGANIZATION

The Constitution shall be the basis of government of
this Association. I

ARTICLE 1

MEMBERSHIP

SECTION 1. Any person eligible for membership under

the Constitution who shall file an ofiicial application, ac

companied by the first an-nual membership dues of five

dollars, and whose application for membership shall have

the approval of the Membership Committee, may become

a member of the Association for one year.

SECTION 2. Any person having once become a member

may continue membership in the Association so long as

the annual membership dues are paid. Any member who

shall fail to pay annual dues within thirty days after hav

ing been notified by the Secretary that said dues are due

and payable, shall be dropped from membership. Any

member so dropped -may, within ninety days, be reinstated

by the Membership Committee, upon application filed in

due form and accompanied by the annual membership

dues for that year.

SECTION 3. A member of the Association may be ex

pelled for due cause upon recommendation of the Mem

bership Committee, and a majority vote of the members

at any annual meeting. Any member so expelled shall

‘have refunded such pro mta part of his membership dues

as may not be covered by his term of membership.
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HONORARY MEM-BERS1

SECTION 4. Members of the Association may elect as

honorary members, at any stated meeting, on the recom

mendation of the Membership Committee, those whose

labors have substantially added to the scientific knowledge

of milk supply betterment, or those who have been of pro

nounced practical infiuence in the improvement of the milk

industry. From such members no dues shall be required.

They shall have the privilege of attending the meetings of
the Association, but they shall not be entitled to vote.

ARTICLE 2

OFFICERS

SECTION l. The officers of this Association shall be a

President, a First, Second, and Third Vice-President, a

Secretary-Treasurer, and two Auditors, who shall be

chosen by ballot at the annual meeting of the Association,

and shall hold office for one year, or until their successors

are duly elected.

SECTION 2. The Executive Board shall consist of the

President, the three Vice-Presidents, and the Secretary

Treasurer.

SECTION 3. The Membership Committee shall consist

of the President, the three Vice-Presidents, and the Sec

retary-Treasurer.

ARTICLE 3

DUTIES OF OFFICERS

SECTION 1. It shall be the duty of the President to

preside at all meetings of the Association. He shall ex

amine and approve all bills previous to their payment,

appoint all committees unless otherwise" directed by vote

1Ad0pted October 29, 1915.
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of the Association, and perform such other duties as

usually devolve upon a presiding officer, or are required

of him by the Association.

SECTION 2. The Vice-Presidents, in the order of their

selection, shall perform the duties of the President in his

absence.

SECTION 3. The Secretary-Treasurer shall record the

proceedings of the Association. He shall keep a list of

members, and collect all moneys due the Association, giv

ing his receipt therefor. He shall record the amount of
each payment, with the name and address of the person

so paying. He shall faithfully care for all moneys en

trusted to his keeping, paying out the same only with the

approval of the President, and taki-ng a receipt therefor.

He shall, immediately after his election to office, file with
the President of the Association a bond in the sum of five

hundred dollars, the expense of which shall be borne by
the Association. He shall, at the annual meeting, make

a detailed statement of the financial condition of the Asso

ciation.

It shall also be the duty of the Secretary-Treasurer to

assist in making arrangements and preparing a program

for the annual meeting, and to compile and prepare for

publication all papers, addresses, discussions and other

matter worthy of publication, as soon as possible after

the annual meeting.

SECTION 4. The full management of the affairs of

the Association when the Association is not in session

shall be in the hands of the Executive Board, as provided

in the Constitution.

SECTION 5. It shall be the duty of the Auditors to ex

amine and audit the accounts of the Secretary-Treasurer,

and all other financial accounts of the Association, and

to make a full report of the condition of the same at the

annual meeting. T
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ARTICLE 4 ,

MEETINGS

SECTION 1. The annual meeting of the Association

shall be held at such time and place during the month of
October of each year or at such other time as shall be

designated by the Executive Board.

SECTION 2. Special meetings of the Association may be

called by the Executive Board, of which due notice shall

be given to the members by the Secretary]
SECTION 3. Quorum.—Twenty-five per cent of the

membership shall constitute a quorum for transaction of
business at any annual meeting. Voting by proxy shall

not be permitted.

ARTICLE 5

These By-Laws may be altered or amended at any an

nual meeting of the Association. Any member proposing

amendments must seasonably submit the same in writing

to the Secretary-Treasurer, who shall then give notice of

the proposed amendments by m=ail to each member of the

Association at least thirty days previous to the date of the

annual meeting.
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MacBride, C. S. . . . .Milk Specialist, Detroit
Creamery Co. . . . . . . . . . . .Detroit, Mich.
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Mclnerney, Prof.T.J.Milk Inspector and Asst.
Professor, Dairy Industry..Dept. of Dairy

Industry,
Cornell Univer
sity,

Ithaca, N. Y.
Maguire, G. E . . . . ..Director, Division of Dairy

and Food Inspection . . . . ..Health Depart
-ment,

Akron, O.
Marcussen, W. H...Director of Laboratory, Bor

den’s Farm Products Co...63 Vesey St.,
New York City

Marquardt, O. R....Milk Inspector, Board of
Health ...........=........Detroit, Mich.

Maughan, M. O.....Secretary, National Dairy
Council . . . . . . . . . . . . . . . . ..91O S. Michigan

Ave., Chicago,
Ill.

Melican, Geo. D.....Milk Inspector . . . . . . . . . . . ..Room 6,
City Hall,

Worcester, Mass.
Menary, Dr. A. R...City Dairy Inspector . . . . . . ..Cedar Rapids,

Iowa
Miller. John F......Inspector of Milk Pasteuriz

ing Plants, State Dept. of
Health . . . . . . . . . . . . . . . . . .A1bany, N. Y.

Moe, Norman E....Dairy and Food Inspector,
Natrona County Health De
partment . . . . . . . . . . . . . . ..Casper, Wyo.

Moellenhoif, F. H...Asst. City Chemist . . . . . . . . ..Room 9, Munici
pal Courts
Building,

St. Louis, Mo.
Moore, Edith L.....Bacteriologist and Chemist..City Hall,

Houston, Texas
Murray, R. A . . . . ..Chief Milk Inspector . . . . . . .Highland Park,

Mich.
Myll, Clifton 0.. . . .Milk Inspector . . . . . . . . . . . . . .Detroit, Mich.
Oakley, Roger W....Collector of Milk and Dairy

' Inspector . . . . . . . . . . . . . . . .City Hall,
Brockton, Mass.

Ocker, Harry A.....Meat and Dairy Inspector,
Dept. of Health . . . . . . . . ..Cleve1and, O.

O’Dea, John F . . . . ..City Milk Inspector. . . . . . ..Room 10,
City Hall,

New Haven, Conn.
Osgood, Clayton P..Asst. State Dairy Inspector.Augusta, Maine
Palmer, Wm. B.....Exe utive Oflicer, Milk In

spection Association of the
Oranges, N. J.. . . . . . . . . . . .City Hall,

Orange, N. J .

Parker, Horatio N. . City Bacteriologist, Health
Department . . . . . . . . . . . . . . Jacksonville, Fla.

Pearce, Dr. C. D. . .Chief Veterinarian, The Bor
den Company . . . . . . . . . . . .350 Madison Ave.,

New York, N. Y.



25

Pease, Dr. Her
bert D . . . . . . . . . . . .Director of Pease Laborato

ries . . . . . . . . . . . . . . . . . . . . . 39 W. 36th St.,
New York City

Pelton, L. . . . . . . . . . . ......Seattle, Wash
Pilgrim, Dr. S. L. . .Chief, Division of Food. . . . . Milwaukee, Wis.
Plimpton, Geo. E. . . .Chemist . . . . . . . . . . . . . . . . . . . .534 Boston Ave.,

West Somerville,
Mass.

Posson, R. J . . . . . . . .Market Milk Specialist, U. S.
Dept. of Agriculture . . . . . . Washington, D. C.

Price, Dr. Wm. H...Detroit Creamery Co........Detroit, Mich.
Pyper, Dr. S. T.....Chief, Bureau of Food In

spection . . . . . . . . . . . . . . . . . . Health Depart
ment,

Dayton, O.
Quigley, J. V . . . . . ..Dairy Adviser, Kansas City

Consumers’ League .......408 E. 11th St.,
Kansas City, Mo.

Bath, Dr. Floyd C..Asst. Health Oificer, Dairy
and Food Inspector . . . . . ..Madison, Wis.

Rice, Dr. John L... .Health Oflicer . . . . . . . . . . . . . .City Hall,
New Haven, Conn.

Richmond, Dr.
A. R. B . . . . . . . . ..Chief of Division of Food

Control, Dept. of Public
Health . . . . . . . . . . . . . . . . ...137 Howland

Ave.,
- Toronto, Canada

Roadhouse, Prof.
C. L. . . . . . . . . . . . . .Professor of Dairy Industry,

University of California ..University Farm,
Davis, Cal.

Robinson, Herbert S.Dairy Inspector, Health De
partment . . . . . . . . . . . . . . . . . Boston, Mass.

Rosinek, Ign.
Frantisek . . . . . ..In Charge of Bureau for Re

organization and Recon
struction of Sanitary Con
trol of Milk and Milk Prod
ucts, Ministry of Health...Prague, Vys

chrad, Vrah
slavova S.,

Czechoslovakia
Rothenberger, Dr.

Geo. L . . . . . . . . . . . _. . . . . . . . . . . . . . . . . . . . . . . . . . . ..Esterly, Pa.
Russell, Alfred M...Agent, Board of Health, and

Inspector of Provisions ...P. O. Box 56,
West Newton,

M_ass.
Schletty, Peter.....Dairy and Milk Inspector,

State Dairy and Food De
partment . . . . . . . . . . . . . . . . .461 Ohio St.,

St. Paul, Minn.
Schmeing, J. B . . . . ..Sanitary Inspector of DairiesCovington, Ky.
Seaman, Carl 0.. . . .Milk Inspector . . . . . . . . . . . . .14 South St.,

Manchester, N. H.
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Sheflield, M. H . . . . ..Chief Milk, Meat, and Food
Inspector . . . . . . . . . . . . . . . ..Grand Rapids,

Mich.
Shoults, Dr. W. A...Director of Food Division,

Provincial Board of Healthwinnipeg,
Manitoba, Canada

Shrader, Dr. J. H...Director, Bureau of Chemis
try and Food_ City Health
Department . . . . . . . . . . . . ..311 Courtland

Street,
Baltimore, Md.

Shull, Dr. Hubert...Food and Dairy Inspector..414 W. Third St.,
Texarkana, Ark.

Smisek, M. J . . . . . ..Milk and Dairy Inspector...St. Paul, Minn.
Smith, Dr. C. E.....Commissioner of Health.....Dept. of Public

Health, Green
ville, S. C.

Smith, D. R . . . . . . ..Manager, Cloverland Dairy..1301 High St.,
Portsmouth, Va.

Smith, Edwin J....Chief Milk Inspector . . . . . ..Detroit, Mich.
Smith, Dr. Geo.....Chief Food and Drug In

spector . . . . . . . . . . . . . . . . ..Division of
. Health,

Toledo, Ohio
Smith, Russell S....Market Milk Specialist, Bu

reau of Dairying, U. S.
Dept. of Agriculture . . . . ..Washington, D. C.

Stahl, C. L . . . . . . . ..Dairy Director, Virginia
State Dairy and Food Di
vision . . . . . . . . . . . . . . . . . ..Richmond, Va.

States, M. V . . . . . ..Milk Inspector, Dept. of
*Health . . . . . . . . . . . . . . . . . ..Detroit, Mich.

Stevenson, A. _F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..95 E. Ridgewood
Ave.,

Ridgewood, N. J.
Steirett, Dr. C. S....Inspector of Milk and Pro

visions . . . . . . . . . . . . . . . . ..New Bedford,
Mass.

Strauch, Thomas J..Chief Dairy Inspector, Bu
reau of Health . . . . . . . . . . ..Richmond, Va.

Strickland, Frank
lin N. . . . . . . . . . ...Executive Secretary-Chemist,

Board of Food and Drug
Commissioners . . . . . . . . . ..Providence, R. I.

Stricklen, Owen E...Dairy Inspector, City Health
Department . . . . . . . . . . . . ..Ann Arbor, Mich.

Sllpplee, Dr. G. C...Director of Research Labo-
'

ratory, The Dry Milk Co...B'ainbridge, N. Y.
Taylor, Geo. B . . . . ..Bacteriologist, Chestnut

Q
Farms Dairy . . . . . . . . . . . . .Washin_gt0n, D. C.

Terrill, R. M . . . . . ..Milk Inspector, City of De
troit . . . . . . . . . . . . . . . . . . ..Northville, Mich.

Tolland, Alexan
der R . . . . . . . . . . . . ..Dairy Inspector, Health De

partment . . . . . . . . . . . . . . ..Room 1102, City
Hall Annex,

Boston, Mass.
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Trotter, Dr. A. M...Chief Veterinary Inspector,
Corporation of Glasgow ..60, Hill St.

(East),
Glasgow, Scotland

Vener, Benj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..336 Green Ave.,
Brooklyn, N. Y.

Wallis, Wm. H.....Dairy Inspector . . . . . . . . . . ..City Hall,
Somerville, Mass.

Walmsley, Dr. F. D.Borden’s Farm Products
Company of Illinois .....326 W. Madison

Street,
Chicago, Ill.

Ward, Dr. A. R....Asst. Chief, Dairy Research
Division, F. C. Mathews C0.Detroit, Mich.

Ward, Willard E....Agent, Board of Health, for
Milk and Food Inspection.14 Town Hall,

Brookline, Mass.
Warner, W. J . . . . ..State Milk Inspector . . . . . ..Route 2,

i Andover, Conn.
Washburn, Prof.

R. M . . . . . . . . . . . ..Direc-tor of Laboratories, In
ternational Dry Milk Co...503 Wilmac

Building,
Minneapolis,

Minn.
Way, H. O . . . . . . ...Director, The Agricultural

Laboratory . . . . . . . . . . . . . ..508 Blackstone
Building

Cleveland, O.
Weed, Ralph E.....Chief Milk Inspector . . . . . ..City Hall,

Troy, N. Y.
Weld, Ivan C . . . . . ..Investigator for Chestnut

Farms Dairy . . . . . . . . . . . .Washington, D. C.

White, G. T . . . . . . ..Milk Inspector . . . . . . . . . . . ..1130 Seward Ave.,
Detroit, Mich.

White. W. W . . . . ..Assistant, Division of Milk
Control, State Dept. of
Health . . . . . . . . . . . . . . . . . ..Harrisburg, Pa.

Widmayer, Fred J..Food and Milk Inspector....Scranton. Pa.
Wilson, Frank C....In charge, Milk Laboratory,

Food and Drug Depart
ment, State Board of
Health . . . . . . . . . . . . . . . . . ..152 State House,

Indianapolis, Ind.
Wing, Dr. Chas. C..City Veterinarian and Asst.

Health Oflicer . . . . . . . . . . ..Room 613,
City Hall,

Oakland, Cal.
Winkler, Dr. J. S...City Veterinarian and Dairy

Inspector . . . . . . . . . . . . . . ..Newport, Ky.
Yates, J. W . . . . . . ..General Laboratories . . . . . ..124 S. Dickenson

'
St.,

Madison, Wis.
Young, Dr. Hulbert.Manager Walker - Gordon

Laboratory . . . . . . . . . . . . ..Linden Ave. and
Dolphin St.,
Baltimore, Md.

Q
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HONORARY MEMBERS
Evans, Dr. Wm. A..Health Editor, Chicago Trib

une . . . . . . . . . . . . . . . . . . . . . Chicago, Ill.
Pearson, Dr.

Raymond A.. . . . . .PI'esident, Iowa _State CollegeAmes, Iowa
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H. E . . . . . . . . . . . ..President, American Dry

Milk Institute . . . . . . . . . .. 160 N. La Salle
St.,

Chicago, Ill.
Woodward, Dr.

Wm. C . . . . . . . . . ..American Medical Associa
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cine and Legislation . . . . . ..535 N. Dearborn

St.,
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Fourteenth Annual Convention

SPINK ARMs HOTEL

INDIANAPOLIS, INDIANA

WEDNESDAY, OCTOBER 12, 1925

FIRST SESSION
'

The Fourteenth Annual Convention of the Interna

tional Association of Dairy and Milk Inspectors was

called to order by President T. ]. Strauch at 10:15 A.M.

Dr. Wm. F. King, secretary of the Indiana State Board

of Health, welcomed the Association to Indianapolis and

to Indiana. Dr. G. C. Supplee, First Vice-President,

speaking for the Association, expressed its appreciation

of the cordial welcome extended by Dr. King.

President Strauch delivered the presidential address,

and was followed by Dr. F. D. Holford, of New York
City, who read a paper on the subject, “Health Ordinances

Pertaining to Milk.”

In the absence of Dr. john L. Rice, chairman, the

report of the Committee on Communicable Diseases Af
fecting Man—Their Relation to the Milk Supply and to

the Public Health was read by Mr. ]ohn F. O’Dea, milk

inspector of New Haven.

SECOND SESSION

“A Study of Commercial Pasteurizers in Boston” was

the subject of a paper prepared by Mr. Alexander R.

Tolland, supervisor of pasteurization of the Health De

partment, Boston. In Mr. Tolland’s absence his paper

was read by Mr. C. H. Chilson.

29
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Dr. Wm. H. Price, chairman, reported for the Com

mittee on Pasteurization -of Milk and Cream.

A paper on the subject, “Sanitary Efficiency in Country
Milk Receiving Stations,” by Mr. Russell S. Smith, Mar
ket Milk Specialist, Bureau of Dairying, U. S. Depart

ment of Agriculture, was read by Mr. Howard R. Estes,

of Flint, Mich.
A

Dr. C. W. Larson, Chief, Bureau of Dairying, U. S.

Department of Agriculture, delivered an address on the

growth and development of the dairy industry.

THIRD SESSION

The third session of the convention was called to order

by President Strauch at 8 o'clock. Dr. C. D. Pearce, of
New York City, chairman, reported for the Committee

on Bovine Diseases—Their Relation to the Milk Supply

and to the Public Health.

Dr. H. E. Van Norman, of Chicago, delivered an

address on the subject, “An Infant in the Dairy Industry.”
“The Progress of Tuberculosis Eradication Work” was

the subject of a paper by Dr. ]. A. Kiernan, Chief of the

Tuberculosis Eradication Division, Bureau of Animal In
dustry, U. S. Department of Agriculture, Washington.

This was followed by Mr. M. O. Maughan, secretary of
the National Dairy Council, who told of the activities and

accomplishments of that Council.

TUESDAY, OCTOBER 13

The fourth session was called to order by First Vice
President G. C. Supplee, who presided during the session.

In the absence of Mr. Russell S. Smith, chairman, the

report of the Committee on Transportation of Milk and
Milk Products was read by Edith Moore, of Texas.

Prof. C. L. Roadhouse, of California, read a paper on

the subject, “Economic Laboratory Control of Milk
-Quality by Milk Distributors.”
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Mr. Ralph E. Irwin, Assistant Engineer, Pennsylvania

State Department of Health, chairman, reported for the

Committee on Sanitary Control of Ice Cream.

Prof. A. D. Burke, of the Oklahoma Agricultural Col
lege, read a paper on the subject, “Veterinarian or Dairy
man, Which?”

FIFTH SESSION

The fifth session of the convention was called to order

by President Strauch at 2 o’clock. In the absence of
Dr. ]. H. Shrader, of Baltimore, chairman of the Com

mittee on Remade Milk, the report of that committee was

read by Prof. I. V. Hiscock.

A paper on the subject, “A Detail in the Mojonnier
Testing of Ice Cream,” was presented by Mr. C. S.

MacBride, of Detroit.

Mr. H. O. Way, of Cleveland, O., read a paper entitled,

“Some Heat-Resisting Streptococci Found in Market
Milk."

A paper on the subject of a proposed control basis for

cream supplies, contributed by Dr. I. H. Shrader, of

Baltimore, was read by Professor Hiscock.

SIXTH SESSION

The sixth session of the convention was called to

order Tuesday evening at 8 o’clock, President Strauch

presiding.

Prof. W. P. B. Lockwood addressed the Association

on the subject of serving milk in schools.

Mr. Wm. B. Palmer, executive officer of the Milk In

spection Association of the Oranges, Orange, N. ]., read

a paper entitled, “The Health Department and the Milk
Dealer.”

Dr. Wm. H. Price, sanitarian of the Detroit Creamery

Company, Detroit, Mich., addressed the Association on

the subject, “B. acid0philm—Its Therapy and Regulation
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from the Point of View of the Food Control Official.”

Prof. I. V. Hiscock, Yale University, chairman, pre

sented the report of the Committee on Food Value of
Milk and Milk Products.

WEDNESDAY, Ocroaan 14

SEVENTH SESSION

The seventh session of the convention was called to

order Wednesday morning by President Strauch. In the

absence of Mr. Geo. E. Bolling, chairman, the report of
the Committee on Methods of Bacterial Analysis of Milk
and Milk Products was presented by Dr. Price.

Prof. W. A. Stocking, of Comell University, gave an

illustrated talk on methods of delivering milk in some

European cities.

Mr. Sam H. Greene, secretary-manager of the Califor
nia Dairy Council, San Francisco, read a paper on “A
Welfare and Publicity Department of the Dairy In
dustry.”

D

Mr. Ernest Kelly, of the Bureau of Dairying, U. S.

Department of Agriculture, addressed the convention on

the subject, “The Use of Pasteurized Milk in Cities of
the United States.”

Mr. C. H. Chilson, Director of Dairy and Food Inspec

tion, Board of Health, Detroit, read a paper, “The

Methylene Blue Test as an Adjunct to Milk Inspection—

Second Year’s Report.”

EIGHTH SESSION

The afternoon session was called to order by Vice
President Chilson at 2 o’clock.

Edith Moore, of Houston, Texas, chairman, reported
for the Committee on Securing a Satisfactory Supply of
Raw Milk for Pasteurization.
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Mr. C. S. MacBride, chairman, reported for the Com

mittee on Milk Plants.

Dr. W. A. Shoults, Director of Food Division, Pro

vincial Board of Health, Winnipeg, Manitoba, read a

paper on “Certified Milk.”
Dr. H. A. Harding, of Detroit, addressed the Associa

tion on the subject, “Some Phases of the Methylene Blue

Question,” and gave a demonstration of the method of

testing.

The business session of the Association was called to

order by President Strauch on Wednesday afternoon at

4 o'clock.

The auditors reported the accounts of the Secretary

Treasurer had been examined and found correct. The

report of the auditors was accepted.

Mr. Ernest Kelly reported for the Committee ‘on Reso

lutions, and the following resolutions were adopted:

1. WHEREAS, Those in charge of milk supervision rec

ognize the importance of proper milk ordinances, it is of
special interest to note that in several of our States and

cities, model milk ordinances have been developed and

are gradually being adopted; and

WHEREAS, Unusual activity in this regard has been ob

served during the past year, together with a recognition

of the desirability of securing greater uniformity of reg

ulations and standardization of practice of milk control;

in view of the importance of this problem and of the

value to be gained by a thorough study of this situation

in its many phases; be it

Resolved, That a committee on health ordinances as

pertaining to milk (or committee on milk ordinances) be

appointed in the usual manner to consider this problem

during the coming year; and be it further

Resolved, That when appointed, this committee, possi

bly in conference with similar committees representing

other associations interested in the problem, give special
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consideration to the desirability of formulating minimum

requirements, or uniform regulations for the production,

handling, and distribution of market milk, and present a

progress report at the next meeting of this Association.

2. Resolved, That the thanks of the Association be

extended to the Indiana State Board of Health for its

interest in the activities of the Association, as evidenced

by the presence of Dr. William F. King and his words

of welcome to our members; and be it further
Resolved, That the thanks of the Association be ex

tended to Dr. C. W. Larson, Chief, Bureau of Dairying,
U. S. Department of Agriculture; Dr. I. A. Kiernan,

Chief, Tuberculosis Eradication Division, Bureau of Ani
mal Industry, U. S. Department of Agriculture; Prof.
W. A. Stocking, Cornell University; and Mr. Sam H.
Greene, secretary-manager of the California Dairy Coun

cil, who, not being members of our Association, have

given their time to assist us by taking part in our meet

ings; and be it further
Resolved, That the thanks of the Association be ex

pressed to the Convention Bureau of the Indianapolis

Chamber of Commerce for its kindness in making pro
vision for the comfort of our members.

. 3
., Resolved, That this Association favors the estab

lishment of district and State dairy inspectors’ associa

tions; the creation of courses of dairy inspection at our
agricultural colleges; and the employment by control au

thorities of properly trained dairy inspectors; an-d be it

further
Resolved, That a committee be appointed in the usual

manner to canvass existing conditions along these lines

and to report to the Association the results of their find

ings, together with suggestions for improvements.

4
.

WHEREAS, Providence has seen fit to remove from
our midst Prof. L. H. Cooledge; and

WHEREAS, Our friend and coworker had always been
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an earnest and interested friend of our Association; be it

Resolved, That we hereby express our sincere sorrow
because of his loss to our Association and to the dairy

industry; and be it further
Resolved, That the Secretary-Treasurer of the Associa

tion be instructed to send a copy of this resolution -to the

members of the family and to the Michigan Agricultural
College, and further that it be spread upon the records.

5. WHEREAS, Our Secretary-Treasurer for the past

year has so willingly and efficiently served the Associa

tion; be it

Resolved, That this Association extend to him, by a

rising vote, it
s deep appreciation of his labor and success.

Mr. C. H. Chilson, chairman of the Special Member

ship Committee, made a brief report. The Association

then proceeded to the election of officers, with results as

follows: -

President, Dr.' G. C. Supplee, Bainbridge, N. Y.

First Vice-President, C. H. Chilson, Detroit, Mich.

Second Vice-President, Dr. W. A. Shoults, Winnipeg,
Manitoba. .

Third Vice-President, Prof. Ira V. Hiscock, New
Haven, Conn.

Secretary-Treasurer, Ivan C. Weld, Washington, D. C.

Auditors, Thomas Holt, Hartford, Conn.; Thomas F.

Flanagan, Hartford, Conn.

The newly elected officers were introduced b
y Presi

dent Strauch, and each addressed the Association briefly.

NINTH SESSION

The ninth session of the convention was called to

order b
y President Strauch Wednesday evening at 8

o’clock. “Cooperative Milk Inspection in the Improve

ment of Milk and Other Dairy Products” was the subject

of a paper read by Dr. Roy F. Leslie, of Cleveland, O.

—~
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Dr. C. A. Krause, of Portsmouth, Va., had as the

subject of his paper, “Field Notes.” Mr. ]. V. Quigley,

Dairy Adviser, Kansas City Consumers’ League, Kansas

City, presented a paper on “The Essential Element of

Milk Improvement Work.”

Dr. F. C. Rath, Dairy and Food Inspector, Madison,

Wis., read a paper, “A Municipal Milk Supply from Tu
berculin-Tested Cows.”



ADDRESS OF WELCOME

DR. WM. F. KING, Secretary,
Indiana State Board of Health, Indianapolis, Ind.

It is a very great pleasure, I assure you, to welcome

you to Indiana and to Indianapolis for the fourteenth

annual convention of your Association. Not being the

mayor of the city, I cannot offer you any city keys, nor
can I promise you protection in case you should run past

a stop signal or attempt to indulge in overtime parking.
I can assure you, however, that we Hoosiers are glad to

have you with us and glad to extend to you our Hoosier
hospitality, than which there is none more friendly nor
sincere. '

Indianapolis is proud at this time to be host to the

National Dairy Exposition, that wonderful ten-mi1lion

dollar show, built up around and glorifying the American

cow. A few weeks ago, Indianapolis was host to a

ten-billion-dollar show when some twelve hundred Indi

ana babies were brought together in a state-wide -baby

contest to -be examined and judged by experts in order

to determine the highest‘-scoring babies physically in the

difierent classes. This state-wide baby contest has be

come part of the Indiana State Fair and a vital factor in

the education of mothers and of our citizenship generally

in the importance -of baby care and protection. The

people of Indiana are vitally interested in babies, and the

people of Indiana are tremendously interested in cows,

dairies, and milk, because the future of the State is all

wrapped up in its babies,_ and the strength of its babies

is all wrapped up in the purity and wholesomeness of
its milk supply. We are deeply interested in you and

in your work, because in your official responsibility you

. 37
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'

constitute the first line of defense in the protection of
our babies and children and consequently the first line of
defense in safeguarding the future of the State. In the

final analysis the State will be known, not for its clanging

furnaces nor for its broad and productive acres, nor even

for the magnificent chaos of its cities, but for the health

and strength and beauty of its children.
l

Health has been defined as “the _highest degree of effi

ciency prolonged over the greatest period of time.” In
other words, health is the quality of life that renders the

individual fit to live most and serve best. Your Associa

tion is a health organization because you have to do with
the safety of a vital food for which there is no substitute.

You are the connecting link between the ten-million-dol

lar cow and the ten-billion-dollar baby. You are a partner

in every health department and a coworker with every

child welfare agency. As such, we give you “Hail and
Welcome,” with the earnest hope that your stay in In
dianapolis will be pleasant and your meeting together be

helpful and inspiring.
‘

Over the entrance doorway to one of the old castles in

England there is an inscription which breathes the very

spirit of Hoosier friendship and good will. It is this

little couplet:

“This is the message I have to tell:

Ye are well come; ye are come well.
J)



RESPONSE TO ADDRESS OF WELCOME

DR. G. C. SUPPLEE, First Vice-President,

Bainbridge, N. Y.

It is a pleasure for me to accept in behalf of the Asso

ciation the cordial hospitality of Indiana and Indianapolis

as extended by Dr. King. I am sure the words of wel

come express the true conviction of the speaker, whose

daily activities have an objective much the same as ours.

It is a curious fact that those who have common aims

for the betterment of human welfare instinctively express

sentiments of common accord. Perhaps the reason would

not be difficult to find if we examined the motivating

force which prompts the voluntary coming together of
this Association.

The International Association of Dairy and Milk In
spectors is a voluntary organization which exists for the

purpose of promoting those measures and policies which

shall insure to the population of our cities and to our

children a safe and wholesome milk supply. I believe

that its achievements as an organization and the part

played by its individual members have been a real force in

protecting the public health and in fostering supervisory

policies which are acceptable to the industry and which

are effective in purpose.

The arbitrary fiat of the milk inspector is a method of
other days. Cooperation between producers, dealers, and

inspectors is more in evidence now than in the past, and

the results are bound to be more satisfactory and more

enduring than those gained by punitive means. Mutual

appreciation of the intricate problems of the dairy indus

try has done much to eliminate misunderstanding. Sim

plification of regulations and supervisory methods can fur
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ther enhance the effectiveness of control efforts, but in

order that there may be no retrogressive trend as a result

of hasty decision or ill-advised policies, due reliance must

be placed upon the methods of the patient investigator;

conservative judgment accruing from varied experiences

must be exercised and close observation of the working
mechanism of the vast dairy industry must be made. It
is believed that all these elements have contributed and

will continue to contribute to simplification and direct

action in matters pertaining to supervision of the milk

supply. Already we have adequate illustration of the

progress which has been made. The general adoption of

pasteurization, simplification of bacteriological procedures,

tuberculosis eradication activities, and other instances

might be cited as examples of simple, direct, and efiicient

methods of assuring a wholesome milk supply.

In this Association we are fortunate in having among

its members representatives of the various groups who

are intimately concerned with dilferent phases of the dairy

industry. The exchange of experiences and opinions

cannot but help to unify and stabilize the regulatory poli

cies pertaining to this industry with which we are con

cerned.

“The greater a man’s knowledge of what has been

done, the greater his power of knowing what to do.”



PRESIDENTIAL ADDRESS

T. I. STRAUCH, Richmond, Va.

Another year of peace and prosperity, of progress and

good, constructive work has rolled around, and we are

gathered to transact the business of our fourteenth annual

convention. I cannot tell you how very happy it makes

me to stand on this platform and look into the faces of

old friends, seen year after year at these wonderfully
instructive meetings, and to meet the eyes of new friends

whose friendships will surely ripen into the full and

perfect things which the old ones have grown to be. Bu-t,

after all, I need not tell you because each of you has also

experienced that exhilarating, satisfying feeling of meet

ing old friends again and making new ones at these

annual conventions.

May I point, with the pardonable pride which each of

us feels in the tremendous accomplishments of so young

an organization, to the progressive history of this Asso

ciation? May I remind you, before I urge your coopera

tion in plans which shall make the future as filled with

useful, constructive deeds as the past, of the very great

achievements which have come, in fourteen years, from

an organization starting with a mere handful of men?

The history of the International Association of Dairy

and Milk Inspectors, from year to year, has been one of
definite and steady progress. Past presidents have

stressed, in their annual messages, the wonderful growth

of the Association, both in the number of members, in

the breadth and quality of the programs of work under

taken and successfully carried through, and in the pleas

ing attitude of the public mind, which has come to con

sider the Association a necessary link in the vital work
of sanitation and public health. All of these things your
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past presidents have told you in their annual messages,

each president so adding a chapter of worth-while under

takings to the big book of scientific expansion which the
International Association of Dairy and Milk Inspectors
is writing in the life of -the American people.

And, in this summing up of the achievements of the
Association, as a whole, it has been the privilege of your
presidents to point with enthusiastic pride to the indi
vidual accomplishments of some of the members of the

Association. Numbered among our members are the

authors of books dealing with the subject of milk in its

many phases, and the important question of safeguarding

the public health by applying rigid inspection and scien

tific methods to one of the chief food supplies. Other
members, recognized as leaders in their various lines, have

written valuable papers on the phases of the milk question

with which they are most familiar, and have been hon

ored by being asked to read their profound and lucid

thoughts upon those subjects before prominent organ

izations. -
I

I think we all know how greatly the success of this

Association has depended on the foresight, energy, en

thusiasm, and good, hard, honest work of the former

oflicers. We know how they and the chairmen and mem

bers of various commit-tees have given unsparingly of their
time and thought for the success of this Association. Our

secretary, who has held that position since the Association

was organized, devotes a great deal of his time to the

work of the organization. His one task of compiling

the annual report is a stupendous thing, and yet he re

ceives no compensation for this. It is entirely a labor

of love.

I am not going to enumerate the achievements of the

Association in the past Year, and the splendid work which

the various officers and committee chairmen have done.

You will see and hear all those things through the reports
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of your other officers and -the standing committees, for
no matter how modest they may be, it is impossible to

hide completely their hard work and successful efforts in

the interest of this Association. I am not even going to

take your time to speak, at any great length, of the splen

did cooperation which I have received this year from in

dividual members as well as those entrusted with the ad

ministration of our Association, other than to'say that

without this enthusiastic interest and willing cooperation

it would have been impossible to write in the annals of
the Association the accomplishments of the past year.

'

I am going to take your time, however, to strike a note

which I sincerely hope every member will adopt as his

attitude toward this Association. I am speaking now of

loyalty.

We should realize that all the great things of this world

have been accomplished through the loyalty of men and

women. Without loyalty we would have no permanence,

no great United States, no safe and comfortable homes,

no civilization. Our success in business depends, to a

large extent, on the loyalty of those who work under us,

and the success of the men higher up depends, too, on our

loyalty. If we consider the question of loyalty for

any length of time, we begin to realize how definitely,

how conclusively the progress of the world depends on

the loyalty of men and women to the righ-t things.

It is not possible for an association of this sort to grow

and prosper——nay, even to exist—without the loyalty of
its members. It is hardly fair to apply the old saying,

“A chain is never stronger than its weakest link,” t0 this

Association, because all of us know that the Association

can still go forward and do great things if it has not the

loyalty and support of one, or two, or even three members;

for the loyalty and devoted service of those other hun

dreds of members must mean something. However, we

all know, too, that no association can ever reach its fullest
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growth and prosperity until it has the loyalty of every

single one of its members. _

But let us consider this question of loyalty to the Asso

ciation and to our work from a purely selfish standpoint.
The days of the old giants in stature have passed. Today
we do not have men wh-o, by their physical strength
alone, can move mountains. But we do have, instead.

great combinations of men who, by their united efforts
and through their united brains, can do more than move

mountains; they can prevent loss of life, improve living
conditions, give pure food to the people, and so build

up a healthier, saner, happier population. Isn’t it some

thing of a privilege and an honor to ‘be a part of this

great giant, and to have a part in such tremendous under

takings and achievements?

Every member should feel it his privilege and duty to

do everything possible to help build up our organization,

and so continue its shining achievements. That, of course,

includes more active work as individuals and as chairman

or members of committees, as well as such seemingly

little things as paying dues promptly, thereby making it

unnecessary for the secretary to spend his time and the

Association’s money writing three or four letters for our

year's dues. This Association can grow and prosper

without the support of any one individual; but there is

no one individual in this line of work who cannot grow,

increase his knowledge, widen his acquaintance, and add

to his reputation for usefulness by being an interested,

active, and loyal member of the International Association

of Dairy and Milk Inspectors. -

ll’
The pnblic health movement may be broadly defined

as a social efiort to prevent disease, to lengthen the life
and usefulness of every member of society, and to afford
opportunities for a normal physical and mental devel

opment of society.”



HEALTH ORDINANCES PERTAINING TO MILK
Their Lack of Uniformity and the Problems of the Milk

Dealers in Complying with Different Regulations

DR. F. D. ‘HOLFORD, Chief Veterinarian,

Borden's Farm Products Company, Inc.,

New York City
‘

The classification of food products in definite grades
is today considered of vital importance in improving

marketing conditions. Products properly graded can be

more economically marketed and the consumer can choose

the desired food with greater certainty of getting what

he wants, It would seem to be important that all market

milk should be sold according to generally accepted stand

ard grades.

Many municipalities supervise their milk supply and

provide grades under which it may be sold by ordinance

and in making -a survey of ordinances one finds great

variation in requirements. The nearest approach to a

uniform standard grade is found for certified milk, and

this is due to the fact that most municipalities accept the

rules and regulations of the American Association of

Medical Milk Commissions.

It is very difiicult for a producer or dealer to dispense

his product in more than one municipality when other mu

nicipalities served by him have regulations not only dif

ferent but in many cases in direct conflict. It is certain

that prevention of fraud and sanitary control of milk sup

plies are logical responsibilities of health authorities. It

is equally certain that in attempting such control, health

authorities should employ such methods as will prevent

fraud, promote cleanliness in production and handling,

and at the same time run parallel with and not interrupt
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normal practices of production and distribution, to the

end that such supplies may be maintained.

In many of the smaller municipalities, little attention is

paid to the milk supply. Frequently there is no milk or
dinance, and the grades of milk sold are determined

entirely by those engaged in producing and distributing

the milk. With uniform milk regulations‘ a system of
control could be developed whereby each municipality

would secure the same quality of product. A trial of this

on a small scale is being undertaken at the present time

by the Dairy Inspection Association of the Oranges in

the State of New jersey. There are several municipalities

in this locality -that have adopted the same rules and regu

lations for the production of their milk supply, ‘and each

of these municipalities‘ has a representative in the Milk
Inspection Association, of which Mr. Wm. B. Palmer, a

member of this Association, is executive officer. Each
of these municipalities pays its share toward the mainte

nanceof the Milk Inspection Association and its activi

ties. Uniformity in requirements is likely to result in

uniformity in the product, and any consumer in these

municipalities may obtain the quality desired.

Many municipalities do not have sufficient finances to

all-ow them to properly inspect and control their milk sup

ply, but with uniform requirements it would be convenient

for them to accept the work of other muncipali-ties

which could afford an inspection system. Then again, a

dairyman or distributor would know that his product

would be eligible for sale in any municipality.

The interests of the producer, the distributor. the

health ofiicials, and the consumer do not differ. If one

loses confidence in the other, all suffer the consequences.

The relationship between these is sometimes complicated

and strained at times by too many vague requirements,

too much evasion, too much law, and too little honest
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effort to work together fairly and helpfully in the interest

of all.

The principle of cooperation is a well-established one in

this day and age, and the fundamentals which govern
honest movements of this kind are substantially a step in

the right direction. We know the hygienic qualities of
milk depend very largely upon the conditions existing at

the source of supply, and an inspection at the dairy farm

seems to be the most logical means of securing this in

formation. In order to obtain -the best results, we should

have a uniform dairy score card, and above all, unifor

mity in the interpretation of the same. The health offi

cials can be of great assistance to the dealer in checking

dairy conditions, and both should have the confidence of
the dairym'en. It is true that we have the power to dis

qualify a dairyman’s shipment, and when this is done we

do not receive his product, though this dairyman can

generally get his premises again in condition to receive

our approval; but for each day that we are present at his

place, there are many days that we are not there. The

average dairyman is trying to produce a good product,

and while he is very susceptible to encouragement, he is

sometimes more easily discouraged. He has to be edu

cated by patient endeavor, and when properly approached

he will usually respond to suggestions.

We must aim to develop a real desire on the part of

the dairyman to produce the very best article, and in

order to do this we should be able not only to point out to

him where he is wrong, but, more important, how to

make the wrong right. The human element is present in

dairy inspection, and it rests largely with the dairy inspec

tor whether real progress is made, which will be reflected

in an everyday efiort, or whether improved conditions are

gained by special efforts to meet an inspection at certain

times. This is a field for real cooperation, because when
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all is said and done it rests wholly with the individual

dairyman whether we are to achieve success or not.

In certain sections of the country, dairymen are paid a

premium according -to the bacterial content of the raw

milk as it is delivered to the factories. This method

gives the dealer a constant check upon -the methods em

ployed at the dairy and also keeps the dairyman interested

and active to retain this premium. We believe a plan

which recognizes and rewards dairymen who are willing
to comply with the rigid requirements in the production

of a clean product is one of the best known methods to

improve a market milk supply. The dairyman receives

pay for the quality of product he produces, and the extra

expense is passed on the consumer, who is willing to pay

for the better quality product. _

During the latter part of April of the present year,

the Association of Food and Drug Oflicials of the Cen

tral Atlantic States appointed a committee to report on
minimum requirements for the production of milk. Dr.

H. W. Redfield, of the Bureau of Chemistry, U. S. De

partment of Agriculture, acted as chairman of the com

mittee, which drew up minimum rules and regulations for
the production and distribution of three grades of milk;

namely, certified milk and two grades of pasteurized milk.

These recommendations were adopted by the Association

and its members were urged to get the States and munici

palities represented to adopt these requirements.

It must be realized that to secure uniform control, it is

first necessary to secure uniformity in administrative pro
cedure, which, in turn, is largely dependent on uniform
rules and regulations. I would suggest that in order to

secure uniformity or at least make a start towards it
,

it would be advisable for this Association to appoint a

committee to meet with other committees representing
other associations interested in this problem, and to for
mulate minimum requirements for the production, hand
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ling, and distribution of the different grades of market

milk. The committee should submit a report at our next

meeting. There should be at the general committee meet

ing representatives of other associations interested in a

movement of this kind. If this Association should not

care to go so far at the beginning, our committee could

formulate rules and regulations and submit ‘them for
criticism to such interested associations and authorities.

We all undoubtedly realize there are many health offi

cials who are generally well informed and somewhat more

progressive than the average, who have evolved a code of
rules and regulations which they consider nearly perfect

and of paramount importance for the proper production
of safe milk. There is no disposition to question the

good intentions or the ability of this type of oflicial, but I
feel that all officials should be willing to sacrifice, if need

be, for the time being, certain of their special require

ments in order to bring all rules and regulations into con

formity with the judgment of the majority. I should like

to point out in this connection the analogy between uni

form administrative procedure and standard analysis.

Most of us agree upon standard methods of analysis, both

chemically and bacteriologically, and if we were to make

any changes in these methods it would soon lead to con

fusion. I feel that it is just as desirable for administra

tive officials to adopt a uniform mode of procedure as it

is for the official analyst.

CONCLUSION

1. Uniform requirements would be more economical.

2. Uniform requirements would encourage smaller mu

nicipalities, which have no control at the present time, to

adopt such methods.

3. Uniform requirements would create a better under

standing between Sta-tes and municipalities.

4. Uniform requirements would create a better under
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standing between health officials and individual dairymen.

5. Uniform requirements would be of great assistance

to producers and dealers in dispensing their product.

6. Uniform requirements would result in a better con

trol and a more uniform and safer product.
In closing, I would like to emphasize again the impor

tance of such a movement, and I sincerely believe that

this Association should take immediate steps to start a

campaign toward uniformity of requirements for the pro

duction and distribution of safe milk.

DISCUSSION

MR. KELLY: Greater uniformity in sanitary inspection

is much to be desired. Chemical standards are now more

uniform than previously. We should encourage more

uniformity in inspection in the various States.

MR. WM. B. PALMER: I believe fruitful results can

be secured in working for uniformity of regulations. The

regulations for the production of certified milk come

near to uniformity. I am in accord with Dr. Holford’s

suggestions looking toward uniformity of regulations.

DR. HARDINGI I wish to emphasize that in our at

tempts to secure uniform standards we must consider that

different sections of the country have conditions of pro

duction that are quite different.

MR. MAGUIREZ Our Northern Ohio Association of

Dairy and Milk Inspectors, having 161 members, proposed

to work for and if possible secure uniform inspection, not

only in northem Ohio bu-t throughout the State.

IfAll free goz/ernments are managed by the combined

wisdom and folly of the people.”



REPORT OF COMMITTEE ON COMMUNICABLE
DISEASES AFFECTING MAN—THEIR RELA

TION TO THE MILK SUPPLY AND
TO THE PUBLIC HEALTH.

. DR. JOHN L. RICE, Chwirman

During the year 1924, there were over fifty billion

pounds of milk used for household purposes in the

United States. Besides this enough more milk was con

sumed as milk products to bring the total figure well

above the hundred billion mark. A hundred billion pounds

of milk is a quantity so large that the figure makes but

little impression on the mind, but if one thinks of i-
t in

terms of quart bottles of milk, it is easier to compre

hend. The milk from a hundred billion pounds would

make enough quart bottles to form 1,052 rows, a wid-th

of 350 feet, touching each other from Boston to San

Francisco, or would make 126 rows around the world

at the equator. .

If it were possible to calculate the number of indi

viduals who come in contact with a year’s production of
milk, from the hired men on the farms to the cooks and

housewives in the kitchen, it would be found to be a

high figure. Milk is capable, not only of acting as a

vehicle in transferring disease germs from one person to

another, but is a medium in which a few germs intro

duced may increase to millions. Besides this, it is with
out doubt possible that certain germ diseases of cows,

such as bovine tuberculosis, may be transferred to human

beings through milk.

With the ability of milk to broadcast disease, and with
potential foci of infection in man and animal linked with

milk handling, it is almost beyond belief that there are

comparatively so few known or suspected milk-borne
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outbreaks. During the year 1924 definite and indefinite

outbreaks of milk-borne disease probably concern only a

few thousand quarts of milk, perhaps enough to form a

row of quart milk bottles one half a mile long. With
this state of affairs existing, one of two facts must be

true: either a failure is being made of properly placing
the responsibility of diseases or epidemcs on milk, or else

the methods now in general use are controlling the situa

tion in a majority of instances. It will probably be con

ceded that this latter fact is true.

There are three distinct lines of defense which without

doubt have had a large influence in bringing about these

results. These three safeguards are pasteurization, cleanly

methods of production and distribution, and the tubercu

lin testing of cattle. Each year with the developing and

spreading out of these three procedures, the hazards in

milk consumption are decreasing. A closer study of the

present milk situation and these three safeguards more

than suggests that pasteurization has played and is still

playing the chief part.
'

Even though there was no report from the Committee

on Communicable Diseases Affecting Man last year, the

ground was well covered by Dr. Price in his admirable

report for the Committee on Pasteurization of Milk and

Cream. Dr. Price, in the section of his report dealing

with communicable diseases transmitted through raw

milk supplies, reviews all the milk-borne outbreaks up to

the summer of 1924. The following brief summary of
these outbreaks is included to bring the report of this

Committee up to date.

1. An outbreak of typhoid fever of 41 cases, in

Iowa, in December, 1923, from raw milk.

2. An outbreak of typhoid fever of 26 eases, in

Portland, Oregon, in March, 1924, from raw

milk.

3. An outbreak of typhoid fever of 50 cases, in
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Bath, Michigan, in May, 1917, from cheese cured

but a short time.
'

' 4. An outbreak of paratyphoid B fever, of SO

cases, in New Rochelle, N. Y., in March, 1924,

from certified milk.

5. Sixty-one milk-borne outbreaks of communi

cable disease'from 1918 to 1923 are tabulated

in the Public Health Reports for August 26,

1924. Forty of these outbreaks were from raw

milk, four from pasteurized milk, and in seven

teen instances the kind of milk was not stated.

Dr. P-rice’s investigation of the reported four

instances of pasteurized milk indicated that the

pasteurization, if attempted, was faulty.

6. Sixteen outbreaks of communicable diseases,

supposedly due to pasteurized milk, were investi

gated and reported by Dr. Godfrey. In all cases

evidence was lacking warranting the conclusion

that infection survives proper pasteurization.

The report of this committee covers outbreaks of ty

phoid and scarlet fever occurring during the past year.

It also refers to a new modification of a method for de

tecting typhoid carriers and the resulting frequency with
which carriers have been found. Besides this a summary

is given of a recent statistical study, whioh indicates a de

crease in the dissemination of bovine tuberculosis follow

ing the use of pasteurized milk.

If the reports of milk-borne outbreaks of communica

ble diseases that have come to the attention of this Com

mittee are an indication of the general situation during

the past year, it can safely be said that it has been the

best year on record. The outbreaks to be recorded at this

time are few in number. There is a detailed report of one

scarlet fever epidemic and one of typhoid fever. Besides
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this, there are short indefinite reports of several other

milk-borne outbreaks to be noted.

SCARLET FEVER

In April, 1924, there occurred an outbreak of 38 cases

of scarlet fever at Helena, Montana, in which raw milk
was reported to be the vehicle of infection. Arthur
]ordan, Health Officer of Lewis and Clark County, Mon
tana, reports this outbreak in Public Health Reports of
October 17, 1924. Mr. ]ordan’s investigation concluded

that the source of infection was a milker on the dairy
farm, who had a severe sore throat ten days before the

outbreak. A more or less definite variety of streptococ

cus hemolyticus was isolated from the milk in large num

bers and also from the throats of the cases. The dairy

concerned distributed about fifty gallons of raw milk a

day to about 160 persons. Besides the 38 original cases

of scarlet fever in this epidemic, there were seventeen

contact cases.

TYPHOID FEVER

In the Public Health Reports for ]une l9, 1925, Dr.

L. L. Lumsden gives a detailed report of an outbreak of

typhoid fever occurring in january and February, 1924,

at Lincoln Memorial University at Herrogate, Tenn.

During this explosive milk-borne typhoid outbreak, there

were at least a hundred cases with eight deaths among a

student enrollment of 430. Dr. Lumsden’s study of this

epidemic is so thorough that it is considered advisable to

quote liberally from it.

“Milk. As one possible factor after another was

eliminated in the course of investigation, the evidence

continued to point to milk as the major vector of the

infection.

“The explosive character of the outbreak, the high case

incidence among the exposed, the large proportion of
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cases with sudden onsets of pronounced and severe symp
toms, the clinical course of the cases, and the relatively
low degree of resistance furnished by recent anti-typhoid
vaccination—all were suggestive of heavy dosage infec
tion such as may come from milk into which typhoid
bacilli, introduced through contamination with (perhaps)
highly diluted or very minute quantities of human ex

creta, have had time to multiply before the milk is

ingested.
“Raw milk was one of the staple articles of diet in the

mess halls. Therefore it was entirely possible for infec
tion in milk to reach most of the resident students.

“Of the 28 students furnishing the cases investigated in
detail, all stated that for the four weeks or more prior to
the onset of their illness they had partaken freely of the

milk served in the mess halls—25 having used it regularly
as a beverage, two having used it in cereals regularly and

also as a beverage occasionally, and one having used it in
cereals only.

“The milk supply of the university during the period of
causation of the outbreak was obtained from four differ
ent sources and in amounts as follows: ( l) The university
herd, 40 gallons a day; (2) farm of W.,_l6 gallons a

day; (3) farm of S., 20 gallons a day; and (4) dairy of
C., 8 gallons of cream a week.

“Supplies from farms of W. and S. Milk from these

farms was delivered to the university creamery in the

morning, the deliveries including the night milk of the

day before and the morning milk of that day. Some of
these parts of the supply were separated, the cream being
stored for butter making, but all of the milk, whether
skim or whole, from both of these outside farms was dis

tributed to and consumed in the mess halls. It was under
stood from the statement of the dairy manager in our
first interview with him that all the butter made from the

cream derived from the farms of W. and S. went to the

mess halls, but later on, after we had learned that oleo

margarine instead of butter was used in the mess halls.
he said that there had been a misunderstanding and that
the butter made from those creams was distributed as was
that made from the college herd cream. It appeared cer
tain that only a small proportion of the butter supply
was made from cream separated from the milk bought
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from farmers W. and_S., and it is quite probable that
on some days none of the cream from either of these

sources went into the butter-making supply. All the

statements obtained were definitely to the effect that none
of the milk received from farmer W. or S. was distributed
to any place except the student mess halls. Whatever
cream from these sources was used for butter making
was “ripened” for four to eight days before being
churned.

“The university creamery was fairly well equipped and

appeared to be operated in a cleanly manner. The water
running through the cooling room where the cans of
milk were stored was exposed to contamination from
near-by sewers, cesspools, and privies. There were two
grossly insanitary open-surface privies on the side of the

hill within 60 feet of the dairy. These would constitute
a definite source of danger in the warmer weather sea

sons, because flies could readily make the trip from the

exposed excreta to the milk in the dairy.
“If the infection causing the outbreak had been intro

duced into the milk—including that from the university
herd—at the dairy, there would have been no reason for
the outbreak to have been confined to those who took
their meals at the mess halls. Therefore it appeared that
if the infection was milk-borne, the vector must have been
the milk obtained from farmer W. or farmer S. or both.
These sources of milk were visited and inspected on the
moming of March 17. The conditions surrounding the
dairying business of W. were found appallingly insani
tary. The residence was located in a gulch. The milk
house was about 40 feet from the residence and was over
a small stream fed by a near-by spring and several other
springs up the gulch. No privy was prov-ided for the use
of the family. Recent deposits of human excreta were
observed between the residence and the mil.k house. The
water in the stream over which the milk house was built
and in which the cans of milk were set for cooling was
exposed to gross pollution from several open-surface
privies and stables within a hundred yards or so up the
gulch. Presumably the obviously contaminated water
from W.’s spring or from the stream fed by this spring
was used for washing the milk cans. The stable yard,
located about 50 yards down gulch from the residence,
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was dirty. The cows were dirty. Incidentally it may be

stated that these cows had never been tuberculin tested

All the conditions surrounding the dairying were such as

to make certain the introduction, from time to time, of
human excreta into the milk sent from this farm to the

university. A typhoid-fever patient or a human carrier
of typhoid bacilli on this place, or at any of the several

homes within the immediate vicinity up the gulch, would
complete the chain of circumstances necessary to the in
troduction of infectious matter into the milk. There
were a good many visitors to this settlement between

December 1, 1923, and ]anuary 1, 1924. Upon inquiring
about illness in the neighborhood, we learned that Mr. W.
himself, who had m-ost to do with _the handling of the

milk, became indisposed about December lO. By Christ
mas Day he had become ill enough to give up and go to
bed. After remaining in bed for about a week, he re

turned to work but felt “poorly” for two or three weeks

afterwards. He was not attended by a physician and his
case was not diagnosed during his illness. Mr. W. was

not at home at the time of our visit. Specimens of feces,

urine, and blood were obtained from him a few days later
and sent to the State Health Department for examination.
The feces and urine were reported negative for typhoid
but the blood in high dilution gave a positive \Vidal reac
tion. It seems highly probable that Mr; VV.’s case was
one of mild typhoid fever, and that either Mr. W. or
some visitor from whom he contracted the disease was the
source and the milk from his farm the vector of the in
fection causing the outbreak at the university.

“The conditions surrounding the dairying of farmer S.
were also grossly insanitary, but not so pronounced as

those at the place of farmer VV. No history was obtained
of recent illness suggesting typhoid in the household or
immediate neighborhood of farmer S.

“There was no way of ascertaining the proportion in
which the milk received from W. was distributed to each

of the mess halls involved. It is quite possible that most
of it went to Norton Hall mess. This seems to offer
the most probable explanation of the apparent dispropor
tion of cases among the students who took their meals at

that mess.
S

“If the butter was made from cream separated from
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milk received from both W. and S. and was sent to the

faculty households and the extra university trade, the

explanation of the entire escape from the outbreak by the

consumers of that butter might be found in one of the

following hypotheses:

“(1) The organisms of the strain causing the out
break were not sufficiently virulent to cause disease un
less ingested in large number.

“(2) None of the cans of milk containing the infec
tion (and it is quite reasonable to believe that the milk
was not uniformly infected so as to have typhoid bacilli
in every 5-gallon lot) was drawn upon for cream used in
the butter making.

“((5) The typhoid bacilli of the strain operative were
not sufficiently vigorous to survive in the souring cream.”

The report of this investigation emphasizes the out

come to be expected from a grossly neglected dairy, a

typhoid carrier, and no pasteurization.

Besides these two well-investigated and reported epi

demics, there are occasional notes or notices of milk

borne outbreaks, of which the following are samples.

In the Journal of the American Medical Association

for October 3, 1925, under Ohio news, appears the fol

lowing:

”Sandusky Typhoid d Milk Epidemic. It is reported

that the State Director of Health, Dr. J. E. Munger,

recently returned fro-m an investigation of the typhoid

epidemic at Sandusky, where he found that sixty cases

had been reported, all of which had been using milk from

the same dairy. The dairy owner was directed to pas

teurize his milk supply and prevented from deliver

ing milk until that had been done.”

The Health Officer of the Oranges, N. _I., Wm. B.

Palmer, writes:

“From 1914, the time of the organization of this

Association, until 1919, there were five epidemics of

scarlet fever in the Oranges. All of these outbreaks

were controlled by pasteurization of the milk supplies.
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Investigations in each case revealed the sources of infec

tion. In 1918 about 20 cases of mastitis occurred in one

of our certified dairy herds and the entire milk supply
was pasteurized under the supervision of the Medical

Milk Commission and the local health departments during
the time of the veterinary and laboratory investigations

and until the outbreak was controlled.”

Dr. M. F. Haygood, Health Ofiicer of Knoxville,

Tenn., writes:
“Since taking charge of the Bureau of Health of this

city, on May 21, 1924, we have had three small, but

definite outbreaks of typhoid fever, traceable to con

taminated milk. Two of these have occurred since

February 1, 1925. In this case a small dairyman, sup

plying only ten gallons of milk a day, had six cases of

typhoid fever occur among his small number of cus

tomers. These six cases constituted exactly 50 per cent

of all the typhoid in the city_ during the time these cases

were developing. His milk supply was suspended, he

was requested to sell his milk to a pasteurizing plant, and

did so, while We undertook a search for a typhoid carrier

among his milk handlers. This we succeeded in doing on

an examination of the three specimens submitted by these

workers.

“At the present time we have 15 cases of typhoid fever,

13 of which are active, using milk from another dairy

supplying about 125 gallons of raw milk each day. This

milk has just been denied a place on our retail market,

and has been sent to a pasteurizing plant, while we under

take a search for the offending person in this case.

“I might say that since January 1, there‘ have developed

in our city 30 cases of typhoid fever, 21, or 70 per cent.

of which used milk from the two dairies mentioned above,

and this milk constituted only 2.25 per cent of our total

milk supply.”

Without doubt there are a good many outbreaks of this
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character, but the reports are meager and the conclusions

to be drawn are not to be relied on.

TYPHOID CARRIERS

A report published in the Journal of the American Med
ical Association for October 3, 1925, by Dr. Welch, et al.,

of Alabama, describes a'new -modification of a laboratory

method for the isolation of the typhoid organism from
feces and urine. A brilliant green bile medium is put up

in one—ounce large-mouth bottles and taken to the indi
vi-dual and inoculated rather than having the specimen

sent to the laboratory and then transferred to the medium.

This method and brilliant green bile medium “prevents in

considerable degree the rapid death of the typhoid bacillus

in the feces; promotes, on the other hand, its multiplica

tion and prevents in most specimens the rapid over

growth of B. coli.” Dr. Welch has made a survey includ

ing 1,076 healthy persons employed in the dairy industry

of Alabama. An average of 2.3 examinations of the

feces and urine of each person was made, resulting in

the finding of 39 typhoid and 16 paratyphoid carriers, or
a total percentage of carriers in this group of 5.1. “The

examination of the general population for typhoid car

riers in various localities in the past has disclosed an

incidence of from 0.3 to 0.8 per cent.” The result of

this investigation suggests that a rather high percentage

of typhoid carriers escape detection by the commonly used

method. It also brings up for consideration the question

as to why, with such a high percentage of carriers, so

few milk-borne outbreaks can be charged to them. It is

hintedlthat it may be possible that there is a nonvirulent

typhoid organism as there is a nonvirulent diphtheria

bacillus.

TUBERCULOSIS

In the /lmericarn Review of Tuberculosis for October,

1924, there is published a "statistical study of tuberculosis
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mortality in relation to pasteurization, by C.-E. A. Wins

low and Cora E. Gray. It is found, according to these

observers, that among the group of children of the milk

consuming age, one to four years, in cities \vhere a high

percentage of the milk'consumed is pasteurized, there is

a death rate from nonpulmonary tuberculosis of about 75

per 100,000 population, as contrasted with a pulmonary

rate of about 25 per 100,000. On the other hand, in

cities where there has been but little efficient pasteuriza

tion there is an increase in the nonpulmonary rate to 100

per 100,000, where the pulmonary rate remains about the

same.

As nonpulmonary tuberculosis is the type associated

with milk consumption and not pulmonary, and as the

death rate from this cause is lower in cities where milk

is effectively pasteurized, this study emphasizes once more

one of the values of pasteurized milk.

Q

“From ignorance of what is good and what is bad the

life of men is greatly perplexed.”



A STUDY OF COMMERCIAL PASTEURIZERS IN
BOSTON

ALEXANDER R. TOLLAND, Superi/isor of Pasteurization,

Health Department, Boston, Mass.

Pasteurization is defined by this Association as the

process by which every portion -of the milk is heated to

a temperature of approximately 145 degrees F., never

lower than 142 degrees F ., held at that temperature for a

period of 30 minutes, and then cooled to a temperature

below 50 degrees F.
T

Massachusetts defines pasteurization

as-the process of heating milk to a temperature not above

145 degrees F. or below 140 degrees F., holding for 30

minutes and cooling to a temperature of 50 degrees F.
or below. Our pasteurizing regulations conform to the

State requirements and call for a final bacteriological

count of not more than 100,000 bacteria per c.c. This

standard is very lenient, as practically all our pasteurized

product runs much below 50,000 bacteria per c.c.
‘

Milk was first pasteurized in Boston in 1904. At that

time the flash method was used. Milk was heated to

158 to 162 degrees F. and momentarily passed over

heated cone surfaces, and -then cooled and bottled. This

method was in use in some of our plants up to the year

1922. Later some of our large dealers used a heater

_and pocket holders. The small dealers inclined to coil

vats. Later on the continuous-flow type, glass-lined vats

and spray vats came into use.

In 1922 we practically eliminated all flash pasteuriza

tion; and while we had always advocated pasteurization,

this was the beginning of our drive for pasteurizing all

but certified milk. At present one dealer is pasteurizing

certified milk and claims quite a demand for it. Papers

62



63

read at our thirteenth convention regarding Boston’s milk

supply told you what strides had been made in influencing

raw-milk dealers to pasteurize their product, and at that

time 96.72 per cent of our milk supply was pasteurized.

Since then, three dealers selling raw milk from accredited

herds have installed pasteurizing equipment, thereby

changing slightly over 1,200 quarts from raw to pasteur

ized milk, and in a short time the other dealers now

selling raw milk from accredited herds will pasteurize

their milk.

When samples of milk taken from dealers show counts

above our regulations, the dealer is notified, and this De

partment uses all its resources to aid him in locating the

cause of the high count and in applying a remedy for it.

Should we be unable to find the cause of the trouble by

an examination of equipment, processing, cooling, storing,

and so forth, it becomes necessary to take check samples,

the number, of course, depending on the equipment. Sam

ples are usually taken as follows:

Raw milk, after clarifying, after heating, after holding

period, top and bottom of cooler, filler, and bottled milk;

also samples of washed bottles and bottle caps. The four

counts consisting of top and bottom of cooler, filler, and

bottled milk are averaged and on chart are headed “Aver

age of counts on cooler, top and bottom, filler, and bottle.”

The charts used in this paper are the results obtained in

the making of these investigations.

Properly designed and constructed equipment with first

class operation of the same is extremely essential in the

elimination of bacteria, and should show an efficiency of

95 per cent. The table will give an idea of actual condi

tions which may be compared with the ideal. We can

also see how efficient the various types and systems of
bottle washing are and what effect the bottle caps have

on the final count.
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We have 74 processing plants supplying Boston, many

of them supplying smaller dealers with bottled pasteur

ized milk. We find the small dealer problem more easily

solved when one large plant will bottle for a number of
them. The table shows an average count in raw milk of
1,170,540 bacteria per c.c., and a final count of 47,430

bacteria Per c.c. It shows an average elimination of 95.94

per cent. The raw milk ranged from 140,000 to
10,000,000 bacteria per c.c., and the finished pasteurized

product ranged from 10,000 to 256,000 bacteria per c.c.

The average distance raw milk is transported is approxi

mately 170 miles. Carload lots closed at the creamery
and shipped direct to Boston are iced by the dealer and

usually well iced. Less than carload lots load at a num

ber of stations. The car is iced and cared for by the

railroad and ice is not always plentiful on these cars.

The sixteen plants clarifying show an average increase

of 261,250 bacteria per c.c. after clarification, or 20.06

per cent, and the average elimination on plants clarifying
was 97.37 per cent. Clarification does not increase final

counts. The breaking up of colonies- makes -organisms

easier to kill. Colonies of large surface areas, such as

yeasts, molds, B. coli, etc., are thrown out in the slime,

leaving behind types more easily killed.

The twenty-three plants filtering show an average de

crease after filtering of 15,910 bacteria per c.c., or 17.67

per cent, and the average elimination on these plants was

95.77 per cent. Filters help to decrease counts. Care

lessness in changing filter cloths or in allowing filter bags

to break results in more harm than good.

The table given below shows the average elimination of
bacteria by types of pasteurizing equipment used.

The continuous-flow tubular holder type showed an

elimination of 98 per cent, and the cylindrical holders and

equalizer type showed an elimination of 99 per cent.

The reasons for most high bacterial counts are as
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Average
Elimination

Type of equipment (per cent) No. plants
Final container 99.00 1

Glass-lined vats 97.62 5

Pocket holders 96.25 5
Spray vats 95.31 5

Coil vats 94.62 38

Continuous-flow type 93.27 20

follows: Inefiicient or careless operators, poor arrange
ment, lack of balanced equipment, contaminated equip

ment, and high initial count in milk. Inefficient opera

tors will not check controls, charts, and thermometers and

will neglect to run the plant on rated capacity. Poor ar

rangements may include outfits with pockets which leave

milk in them at in-cubating temperatures. Lack of bal

anced equipment means pasteurizer and filler are not of

the same capacity. As an instance of contaminated

equipment, a processing outfit may show an elimination

of 99 per cent after the holding period, but unclean

coolers, pipes, pumps, and so forth, can destroy the effect

of this work. Small plants find it difficult to kill organ

isms of 21 high thermal death point and the elimination

is decreased. This condition is found more often in a

plant using the milk from one herd than from a plant

using milk from several herds. A high count in raw

milk often results in a high count in the pasteurized

product.

Pasteurizing in the final container seems, to be the

ideal process, but the cost of equipment and low capacity
make it prohibitive for most dealers. Glass-lined vats

.will do satisfactory work, but cooked milk on sides must

be washed off between runs.

Pocket holders operated properly will hold for full time,

but there is a danger of by—passing from valves. Spray
vats will hold and are easily cleaned. Coil vats will hold

for full period. Clean coils are essential for low count
milk. Continuous-flow types will not always hold for the

full time and there is a mixing of hot and cold milk.
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They can be designed to operate close to the vat system

in efficiency.

The table given below shows the average bottle counts
on the various types and systems of bottle washing.

Bacteria
Type of Equipment N0. plants per c. 0. N0. bottles

Soaker type 7 77 19
High-pressure hydraulic 1 288 7

Hand-fed hydraulic 17 524 50
Hydraulic 32 817 148

Turbine brush and
one-case sterilizer 17 . 1,671 105

Operation and care of washing machines are most im

portant. Hand-washed bottles show the highest counts,

bringing to our attention the hu-man element, possibly an

undue haste to complete work which the use of automatic

washers makes impossible. Bottle counts ranged from 20

to 16,000 bacteria per c.c. The average count on 208

bottle caps was 571 bacteria per c.c.

CONCLUSIONS
_

Properly designed and constructed equipment will give

the maximum efficiency, provided it is operated by inter

ested and intelligent help. The plant operator is a vital

factor in the quality of milk. Positive holding shows the

highest elimination. At least 95 per cent of bacteria

should be eliminated after pasteurization. With proper
care of coolers, fillers, and bottles, this percentage should

stand. Soaker—type washers turn out bottles as near to

sterility as possible. Ordinarily bacteria in washed bot

tles do not affect the count of the finished product. The

same is true of bottle caps.

There should be no let upon field work, all of which

tends to secure production of milk with a low bacteria

count. Dairy inspection, country creamery inspection,

plant inspection, the taking of temperatures, sediment

tests, acidity tests, direct microscopic work, and reductase
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tests should be carried on with renewed vigor, as pro

cessing outfits will eliminate only a certain percentage of

bacteria. Usually the low-count raw milk results in a

low-count finished product. _

DISCUSSION

MEMBER: What is the number of bacteria allowed in

Boston for raw milk previous -to pasteurization?

PROFESSOR JORDANZ There is no requirement for raw

milk. The number that may be present in pasteurized

milk is limited to 100,000 per cubic centimeter.

MR. PALMER: The mere reduction of bacteria does

not indicate the efliciency of the pasteurization. So—ca1led

“flash” pasteurization may reduce the number of bacteria,

but the flash method is not approved.

“Good reasons must perforce give plaxe to better.”



SANITARY EFFICIENCY IN C'OUNTRY MILK
RECEIVING STATIONS ~

- RUSSELL S. SMITH,
Bureau of Dairying, U. S. Department of Agriculture,'

Washington, D. C.

The increased demand of the larger urban centers of
population for an adequate milk supply has made neces

sary the establishment of country milk stations in rural

districts located farther and farther from the large
cities.

The primary function of a milk station is to serve as

a place where milk may be received and ei-ther prepared

for shipment to market or manufactured into milk prod

ucts. Country stations which formerly functioned as

creameries and cheese factories have, in many instances,

been converted into milk shipping stations. The in

creased use of such stations by milk producers and by

milk dealers has followed the increased demand for

market milk.

There is a growing tendency to convert country bottling

plants within forty or fifty miles of large Cities into re

ceiving stations and transport the milk in bulk to city

dairies and bottling plants. Insulated tanks mounted on

motor trucks or on railway cars are used for this pur

pose, and their use is increasing. The principal reasons

for this change in the country bottling plants are the rela

tively high rail rates on cases of bottled milk and the de

velopment of new highways which make possible the use

of motor transport, thus allowing bulk shipments in tanks.

In the Chicago area about twelve country bottling sta

tions have been converted into receiving stations, and the

number of tanks for bulk shipments by motor trucks has

increased from about four to 20.

70
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In preparing milk for market it is important that a

high degree of sanitation be maintained, and this is pos

sible only when the receiving station is properly located,

constructed, equipped, and operated.

LOCATION

Milk dealers in many large cities have established

country receiving stations in milk-producing areas where

the dairy farms are within short distances. These sta

tions are usually located near railroads, so that the milk
can be shipped to the city by rail. Development of

adequate highway systems and the increased use of motor

equipment have allowed milk dealers to locate new milk

receiving stations in producing areas farther away from

railroads. This development has also influenced the

growth ‘of milk-producing areas which heretofore have

been inaccessible and undeveloped. The preferable loca

tion for a milk receiving station would be in an area

where abundant milk is available with twice—a-day deliv

ery of milk from the farms.

Shipping facilities by the railroad should be adequate

and train schedules should be adapted to the business.

When motor trucks are to be used for hauling milk in

cans or metal tanks, the condition of the roads as regards

surface and grades is an influencing factor. In case of
breakdowns of motor equipment the proximity to the

railroad or electric line should be considered. Especially

would this be of advantage if no supplemental motor

equipment were available.

Whenever possible, country milk receiving stations
should be located so that the product can be loaded di

rectly to cars, trucks, or tanks for shipping and the empty
cans, cases, bottles, and supplies conveniently unloaded.

Such locations are more economical and insure a better

product because of the elimination of delays.

The location of a receiving station with reference to an
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adequate water supply and sewage disposal is an important

factor to consider. Water for cooling purposes need not

necessarily be of as good quality as that which is used

for washing, but it should be cold. In general, the water

supply for washing should be of a quality suitable for

drinking purposes and it should be available in adequate

quantities. In disposing of sewage or drainage from the

milk receiving station, a close proximity to a flowing
stream of water is highly desirable. The nearness to the

distributing center is a strong influencing factor in deter

mining the location of milk receiving stations. Many
dealers who have built their receiving stations as close to

the city as possible have learned that in times of shortage

of milk, small city dealers raid the nearby areas for a sup

ply of milk, offering exorbitant prices for it in order to

supply their trade. As cities grow, the nearby farms of

producers are sometimes sold to real estate dealers and

dairying, therefore, becomes supplanted with other enter

prises. For these reasons milk dealers have considered

the far—out location for receiving stations as best because

such areas have a chance to grow with the growth of the

city and the milk business.

CONSTRUCTION

Milk receiving stations should be constructed for con

venience of operation and for the highest degree of sani

tation. A frame building with adequate ventilation, light,

screens, and drainage serves every purpose. Well-drained

floors of concrete with -concrete walls extended at least

three feet above the floor facilitate cleaning. A raised

receiving deck or platform for the inside and outside of
the building facilitates handling the milk. A small shed

adjoining the building is usually built for the boiler and

for coal storage. A movable platform is sometimes built

for conveying the cans of milk outside the building for

loading to the railway cars. This facilitates handling and
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allows the milk to remain protected from the sun, inside

the receiving station, until just previous to the time the

train arrives. This is of particular advantage, when

trains are late, as exposure to the sun might cause the

milk to deteriorate in quality.

EQUIPMENT

A study of the handling of milk at different country

stations receiving milk from 2,135 producers and shipping

it to the city supplies facts which are of pertinence in

considering establishing and equipping a new milk ship

ping station. (See Tables 1 and 2.) It is not enough

to know the number of producers, but the quantity of
milk which each producer will bring must be taken into

account. If the total quantity of milk can be ascertained.

the number of producers from whom it will come is of
minor importance. '

The method of conveying milk from the shipping sta

tion to the railroad car must be considered, as protection
from the sun during this stage of the journey is important

in summer.

Equipment adequate for handling approximately two

thousand gallons or less daily should include scales for

weighing milk, a two-compartment weigh can, a receiving

vat, a sanitary milk pump, an inclosed milk cooler, a

holding vat (storage), a cooling system capable of cooling

milk below 40 degrees F., a water heater or steam boiler,

a can washer and sterilizer. This equipment should lie

in good working condition and easy to operate by the

average man. Contact surfaces should be thoroughly

cleaned and sterilized after each use. It would be of con

siderable advantage for large companies to standardize

the equipment of their receiving stations, as such a sys

tem facilitates interchange and replacement of equipment

in case of breakdowns.

Refrigeration of milk in a receiving station is a pri
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AVERAGE Numnnn or Paonucnns PER 100 GALLONS or MILK Dnuvmnn
1'0 RECEIVING STATIONS HANDLING VARYING QUANTITIES or MILK.

Quantity of milk handled. Average number of pro
Gallons. ducers per 100 gallons.

200 to 400 5.5
400 to 500 8.8
500 to 600 8.5
600 to 700 10.3
700 to 800 8.2
800 to 900 8.5
900 to 1,000 7.4

1,000 to 1,200 6.7
1,200 to 1,500 6.3
1,500 to 1,800 7.1

mary function and the chief reason for its existence.

VVhen natural ice is used, it is necessary to store it in a

well-constructed ice house and to wash off the sawdust or

other foreign matter before using. Mechanical refrigera
tion is more convenient and sanitary, requires less labor,

and the milk may be cooled quicker and to a lower

temperature.

Steam for the sterilization of equipment is an essential

at milk receiving stations. In some of the larger sta

tions, both steam and e_lectric power are developed, espe

cially where mechanical refrigeration is in effect. A sepa

rate power room is always desirable for sanitary reasons.

There is a very close relation between the time of year

when plants receive their supply of milk and the type of
business conducted. Plants doing a city retail business

need nearly as much milk in winter as in summer, and
over a period of years prices tend to become adjusted so

that a suflicient supply of winter milk can be secured.

During 1922 in New York State’ 48 plants of this type

TABLE 2.

It has been estimated‘ that “in case two hundred and

fifty or more cans of milk are handled daily, mechanical

refrigeration is believed to be more economical than the

use of natural ice.” “
.

OPERATION

Q
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secured 48 per cent of their yearly supply during the
six months from October to March, inclusive. This is
about the proportionof winter milk required for the city

trade. One hundred fifty—one plants which shipped as

fluid milk all which they secured from farmers received

47 per cent of their yearly supply during the colder half
of the year. This was partially because most plants of
this type were located where agricultural conditions per
mit the production of winter milk and partially because

the production of winter milk is encouraged by the mar

ket provided by these plants.

Daily receipts of milk usually do not vary over a wide

range except when weather conditions preven-t hauling or
drought lowers production.

Train schedules are not always suitable for milk trans

portation to cities from receiving stations. It often hap

pens that producers have to adjust their morning work
in order to deliver the milk to the receiving station ahead

of train time. The introduction of daylight-saving time,

with a corresponding change of time schedule for the

trains hauling ‘milk, has not always met the approval of
milk producers. Delivery of milk after train time necessi

tates storage at the receiving station, sometimes until the

following day.

Milk storage facilities were present at 23 stations in

the Middle West out of 29 studied. At ll of these ship

ping stations 6,578 gallons of milk were stored till the

next day because the milk was received after train time

and hence could not be sent to the city on the morning

when it was received. Table 3 shows what occurred on a

typical day at nine of these stations.
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TABLE 3.

COMPARATIVE Tum or MILK DELIVERY AND TRAIN DEPARTURE.

Time milk Time milk was re- Milk received Proportion of
train left ceived at station after train time total received

after train time
A.M. A.M. Gallons Per cent

6.42 8.30 to 11.00 750 100
7.10 7.30 to 9.30 600 100
7.30 7.00 to 10.00 850 96.6
7.35 7.15 to 10.00 500 80.3
7.40 7.00 to 11.30 L620 100
8.25 7.00 to 10.00 400 44

8.55 6.30 to 12.00 900 60

9.13 7.45 to 10.45 500 54.3

9.15 7.00 to 11.00 250 20

This illustrates how train schedules are not always

adapted to milk shipping. It shows also the effect of
lateness on the part of the producer in delivering milk
for shipment. While many producers deliver their milk

before train time, others fail to do so because they neglect

to arrange their schedule of morning work so that they

can arrive early at the railroad station. When bad, muddy

roads or breakdowns are met with, the quantity of milk ar

riving late and having to be stored is greater; but Table 3

represents ordinary conditions in good weather. The distance

of the farmers from the railroad is seen in Table 2.

On arriving at the receiving station, the milk from each

producer is usually dumped into a weigh tank and then

allowed to run into a receiving vat, from which it runs

by gravity or is forced by a pump over a cooler. It is

then run into cans or into metal transportation tanks for

shipping to the city.

A study of the handling facilities (see page 73 for

adequate equipment) at 29 country receiving stations (in
cluding those in Table 1) showed that Z4 obtained their

water supply from \vells, three had city water, and two

had water from ponds. The water was used for both

cooling milk and cleaning utensils.

The weigh 'tanks at two stations were covered, four

were partially covered, and ‘at Z3 stations no covering

was provided.
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The receiving vats at 12 stations were covered, while

at four stations there was no covering. At 11 stations

the weigh tank was the only receiving tank in use, and

at two stations a 10-gallon can on a platform scale con

stituted the receiving apparatus.

Cheesecloth strainers were in use at 13 stations, can-ton

flannel at one station, wire strainers at six stations, and

at nine stations the milk was not strained.

Pumps for elevating the milk over a cooler were in use

at 14 of the stations. At nine stations refrigerating ma

chines with brine circulation for milk cooling were pres

ent; at ten stations ice water was used as a cooling

medium; and at five stations well water was used for

cooling. At two stations cooling facilities were present

but not in use, and at four stations new coolers were

present but not installed. Surface coolers at all stations

were uncovered. An average milk-cooling temperature of

48 degrees was recorded at 20 stations.

At 20 stations the milk remained on the loading truck

within the shipping station until just previous to the arri

val of the train._ At two stations a canvas covering was

used over the cans of -milk. -

Milk of variable quality and at various temperatures is

usually received at country milk receiving stations. When

the object is to weigh, cool, and place milk in cans or

tanks for shipping, it must be remembered that milk is

susceptible to inoculation from all contact surfaces and

from contaminated air. Every precaution should there

fore be taken to prevent inoculation from any source.

Samples of milk were secured from milk delivered by

producers to country receiving stations. A summary of
the bacterial content (Table 4) and the temperature

(Table 5) of this milk shows what is no doubt a typical

condition of milk received in -this manner by many receiv

ing stations.
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QUALITY TESTS

It is hardly possible for a receiving station to make

complete bacteriological and chemical tests of tbg mlik

from all producers each day. However, some tests are

usually made of milk as it is received and the special tests

of milk are only made periodically from a limited number

of producers, but at the end of several months or a year

all milk has received all the tests and it is then possible

to concentrate on those producers who habitually have

milk of poor quality. The daily tests usually include but

terfat tests. Each day a sample is taken and placed in a

numbered bottle containing preservative. At the end of

the week the composite sample is tested for butterfat and

this, with the total weight of milk received, determines

the amount paid to the producer if butterfat content is

the basis of payment.

Tests for quality are sometimes made at the time the

milk is received, and these are sometimes used to deter

mine a basis for payment or for premiums. The quickest

and perhaps the best test for market milk is the smelling

and tasting of the milk by an experienced man at the

weigh can. Off flavors and odors and otherwise unde

sirable milk for the consumer can be immediately rejected.

Such milk might possibly pass the most sensitive chemical

tests and might be low in bacteria and free from sediment,

and still be undesirable to the consumer. A keen milk
tester will detect undesirable flavors and odors in milk.

When milk is purchased on a quality basis as well as

on the butterfat content, the tests which determine quality

usually include sediment tests. It is a common practice
to send sediment disks, containing sediment from a pint
of the producer’s milk, back to the producer. This visi

ble evidence at once tends to cause improvement, as a

producer does not desire to be in constant receipt of this

evidence of neglect on his part.

Quick or rapid tests for quality, other than the taste,
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odor, and sediment tests, are usually chemical or bac

teriological, and require some laboratory preparation either

of the material used or for a prolongation of the test.

The alcohol test is sometimes made at condenseries as

an indication of what will happen to the milk when

heated. It is rapid and quite reliable, but hardly serves

its purpose when applied to milk intended for market milk.

Testing milk for acidity by titration, using an alkaline

solution in the presence of an indicator, is a common

method. A quantity of the solution with indicator can

be prepared so that a certain degree of acidity will be

noted. Usually milk with a 0.2 per cent acidity is

rejected.

It is interesting to quote” some of the comments on

rapid tests for milk quality made by those using the tests

in milk-product plants and city milk plants.

Methylene blue. Fails to differentiate below 30,000

bacteria per c.c. Not entirely reliable and takes time.

Requires little extra labor and checks very favorably with
the Breed test. Detects poor quality quicker than any
other test.

A

Sediment. Influences better straining, but does not im

prove quality. Good when used in territory not here

tofore developed. Enables plant to show farmer direct

result. Does not give check on cooling and handling on

the farms.

Hydrogen-ion. Takes too much time and equipment.

Very_li.ttle more value than sediment test. Does not dif
ferentiate on good quality.

Acidity. Uncertain test at night. Is an indicator of
keeping quality of milk. Good test in new territory where

little attention has been paid to quality. Gives only titra

table acidity.
'

Direct microscopic. High counts can frequently be de

termined from the types of organisms. Takes too much

time and eye-strain.
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Frost, or little-plate. Tests completed at inconvenient

time. In pasteurized milk develops colonies which have

no sanitary significance.

Alcohol. Does not detect spore-formers. Of value

only on very poor milk. Uncertain.

Curd. Should be used in connection with other tests.

Temperature. More a control measure. Very effec

tive. '

Altogether 25 different combinations of tests were indi
cated; of those, ll were combinations of two tests, ten

of three tests, and four of four tests.

A method of determining the hydrogen-ion concentra

tion of milk was devised in 1919 by Cooledge and Wyant‘
of the Michigan Agricultural College Experiment Station.

This method measures the activity of certain bacterial

types of importance in the souring of milk. The method

consists of adding 0.1 cubic centimeter of the milk to be

tested to a tube of broth containing the indicator brom

thymol blue and incubating at 37 degrees C. for eight

hours. pH readings are made hourly, and the condition

of the -milk is judged by the rate of change. Results are

thus obtained in from one to eight hours.

The reductase or methylene blue reduction testi‘ is now

used by a large number of cheese factories and milk plants

in an effort to eliminate undesirable milk. An incubation

period for the sample is required, and that makes it of
little benefit in grading the milk the day it arrives unless

the milk is held pending the results of tests.
_

Hastings and Davenport,“ in a comparison of the rela
tive value of the methylene blue reduction test, the brom

thymol blue test, and the brom cresol purple test, arrived

at the following conclusions: “In comparison of the

three tests, methylene blue reduction, brom thymol blue,

and brom cresol purple, for the determination of the keep

ing qua-lity of milk, it is shown that methylene blue re

duction test is preferable because of its greater sensitive
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ness to biological differences in milks; because it measures

the number of bacteria rather than the by-products of
their growth; and because of its simplicity and practical

advantages.”

Baker and Van Slyke' devised a method for determin

ing the keeping quality of -milk, in which brom cresol

purple is added to the whole milk to be tested and the

color noted at room temperature after 24 hours.

It can be seen that all of these ‘so-called quick or rapid

tests for. milk quality require an incubation period for the

sample and are of little value during the day on which

the milk is received. _

A rapid test for hydrogen-ion concentration in milk and

other liquids was described in 1924 in a paper“ by Dr. ].
Howard Brown, of Balti-more, Md. It consists of a color

comparison of known solutions with a solution to which

milk is added; the entire comparison being carried out on

a direct reading pH scale. The Lamotte outfit with

which the tests are made is compact and complete and

can be operated with but little practice. Renewal of in

dicators and buffer solutions from time to time is neces
sary. This method has been observed by the writer, and

it was noted that the hydrogen-ion reading for milk could

be made in from one to two minutes with a high degree

of accuracy. A large number of samples can be tested

as fast as milk arrives at a receiving station. As an in

dication of the actual acidity or alkalinity of the milk at

the time of its arrival at the receiving station there seems

to be no test which is quicker or more accurate. N-o

incubation period is required for the sample, and if the

result is not favorable the milk can be rejected at once.

MILK CooLINo

It is possible to present in. Table 6 comparative tests

on milk from one farm before and after it passes through

a country receiving station. The milk was cooled at the
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farm by setting the cans in well water and stirring the

milk. It was transported in sterile cans a distance of one

mile to the milk receiving station, where it was poured

into the weigh tank and from there passed by gravity over

the cooler into the shipping cans for transportation in

baggage cars to the city.

TABLE 6.

TEMPERATURE AND BACTERIAL CHANGES IN MILK AT DIFFERENT Pomrs.

At farm At receiving station

Fresh Stored over night In weigh tank After cooling

s 5 2 2
»

s

N ’§ nu . T“ M Q re "3
.2 B ': 5 ': S ': 23 "c

E‘ E ti E" 5 E" *3 E‘ *3
Q U N U N O (1 0 N

w H no [-1 rn r-< m 1-< an
Deg. F. Per c.c. Deg. F. Per c.c. Deg. F. Per c.c. Deg. F. Per c.c.

1 97 67,000 83 310,000
2 95 43,000 84 125,000

3 96 100,000 85 110,000
4 96 277,000 83 2,860,000 58 1,460,000

5 96 19,000 90 48,000 54 2,720,000

6 95 62,000 84 88,000 63 334,000

8 96 180,000 85 180,000 58 1,240,000

9 98 8,900 67 360,000 70 522,000

10 98 18,000 69 7,500,000 71 36,000,000

11 96 9,700 66 1,660,000 68 5,400,000

12 98 23,000 68 8,880,000 72 8,000,000 56 7,400,000

13 98 3,000 70 4,350,000 72 5,700,000 52 34,000,000

14 96 9,700 66 1,460,000 68 2,500,000 54 4,700,000

15 98 83,000 64 500,000 68 5,400,000 56 12,300,000

Samples 1 to 8 represent morning’s milk which was

stored in cans at the farm for about one hour before

being transported to the receiving station a mile away.

Samples 9 to 15 represent evening’s milk stored over night

at the farm.

Over-night storage at the temperatures indicated per

mits a material development of bacteria before the milk
reaches"-the receiving station. Twice-a-day delivery of
the milk, or -more eflicient cooling at the farm, would

have been a remedy for this.

An increase in bacteria was noted in all except two sam
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ples after the milk passed over the cooler in the receiving

station. This was no doubt due to previous contamina

tion from other milk as well as the general condition of
the surface of the cooler. Greater care in cleanliness at

7
this poin-t in the milks journey to the city consumer is

essential. -

WASHING AND STERILIZING

One of the principal sources of inoculation is the

milk can used by the producer and also the shipping can

used by the dealer. Facilities for can washing and

steaming are usually provided at milk receiving stations,

but in many instances the cans are not washed either by

the operator or by the producer.

At 25 milk receiving stations out of 29 studied which

had such facilities, it was observed that in only ll did

the producers use them. If producers’ milk cans were

washed and sterilized at all milk receiving stations, a ma

terial improvement in the milk would no doubt result.

As milk from the cooler is usually drawn into shipping

cans, it is important that these cans be as nearly sterile as

possible. It was observed that at 24 out of 29 stations

the shipping cans were used as received from the city

plants. One station steamed the cans and four stations

rinsed them prior to filling with milk. Therefore, 28 out

of 29 of the stations depended upon the city plants to

wash and sterilize the shipping cans. Further observa

tions revealed the fact that at only five of the city plants

receiving this milk were the returned cans sterilized and

dried properly, and only six plants were equipped with
machine washers and steamers. The remainder of the

35 city plants receiving the milk from 29 receiving sta

tions used a sink and steam jet. Bacteriological exam

ination at 21 of these country stations of shipping cans

sent from the 35 city plants for transporting raw milk
back to the cityshowed an inoculation of over 1,000 bac

teria per cubicicen-timeter of milk.

4
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In a study of milk can washing and sterilizing it was

concluded” that “it is possible and thoroughly practicable
to secure a comparatively low initial inoculation in milk
cans when the proper equipment is installed and in con

stant daily use.”
'

Inoculation from scans varies with the efficiency of
washing, steaming, and drying and the length of time be

tween the washing process and filling the cans with milk.

It is important that only recently washed and sterilized

cans be used for milk containers and that receiving sta

tions be equipped for this work.

When -milk is shipped in bulk in transportation tanks,

it is important to thoroughly scrub and sterilize the in

side of the tanks before filling with milk. In a study‘°

of the use of tanks for transporting milk, the following

conclusions relative to the care of tanks were made: “Spe

cial attention should be given to cooling the milk to a low

temperature before it enters the transportation tank, as

the condition of the milk when it arrives at its destina

tion depends largely upon its condition and temperature

at the starting point. Proper cleaning and sterilization

of transportation tanks after each shipment is essential.”

The change which occurs during the different stages

through which raw milk passes from farm to the city

through 24 country milk receiving stations is brought out

in the following summaries, which represent the condition

of milk received from pI‘0d1.1C€1‘S,- after milk is cooled

and placed in cans for shipping, and upon its arrival at

35 city pasteurizing plants. p
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TABLE 7.

BACTERIAL CHANGE IN MILK DURING HANDLING AND SHIPPING
THROUGH 29 MILK RECEIVING STATIONS.

Delivered by In shipping At city plants
producers. cans at coun- (Per cent of
(Per cent of try stations 134 samples)’

Bacteria, per e.c. 314 samples) (Per cent of
I34 samples)‘

1,000,000 and over . . . . . . . . . . . .18.1 29.9 54.5
500,000 t0 1,000,000 . . . . . . . . .20.4 15.7 13.4
100,000 to 500,000 . . . . . . . . .22.-3 41.0 22.4

Under 100,000 . . . . . . . . . . . . . . .53.2 13.4 9.7

100.0 100.0 100.0

‘Same milk.

A summary, of temperature changes in the same sam

ples is given in the following table:

TABLE 8.

TEMPERATURE CHANGE IN MILK DURING HANDLING AND SHIPPING
THROUGH 29 MILK RECEIVING STATIONS.

Delivefed by In shipping At city plants
producers cans at coun- (Per cent of

(Per cent of try stations 134 samples)*
Temperature 314 samples) (Per cent of
(Degrees F.) I34 samples)*

65 and over . . . . . . . . . . . ... . . . .19.5 3.7 9.7
00 t0 05 . . . . . . . . . . . . . . . . . . - . -24.5 7.5

i
5.2

55 t0 60 . . . . . . . . . . . . . . . . . . . . .27.5 17.9 11.2

50 to 55 . . . . . . . . . . . . . . . . . . . . . 8.2 17.2 39.6

50 and under . . . . . . . . . . . . . . . .20.3 53.7 34.3

‘Same milk.

It will be noted that while the milk is cooled considera

bly lower by its passage through the cooling stations.
the bacterial content invariably increases. The tables

show that 53.2 per cent of 314 samples received at 29

country receiving stations had less than 100,000 bacteria

per c.c., but after milk at these stations was ready for

shipment only 13.4 per cent of 134 samples contained less

than 100,000 bacteria. When the same milk reached the

city plant, only 9.7 per cent of the samples were in that

class.

While the milk cooler and milk cans no doubt are the

principal sources of inoculation, other equipment, such as

the weigh tank, strainers, milk pump and pipes may con

tribute if they are not carefully washed and steamed after
each use. Leaky cans should be watched for and when
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ever milk is spilled into the water in storage tanks, the

tank should be drained. Sometimes storage tank water

contains dirt from unclean ice or has a bad odor from
some other cause. At these times the tank should be

drained and thoroughly cleaned and steamed. The use

of chlorin disinfectants is sometimes recommended, but

it should be remembered that chlorin is not effective when

organic matter is present. Thorough cleanliness is a pre

essential to the use of any chemical disinfectant.

b INSPECTION .

It is sometimes difiicult for a milk inspector to give

proper advice, from a sanitary standpoint, to milk station

operators. The same routine is usually followed from

day to day and usually the city pasteurizing plants have

their bacteriologist to send out to their receiving station to

make tests whenever necessary. H_owever, some record

should be made which will enable the health department

or milk inspection force to know What is being done. Any

system of rating, scoring, or recording should be uniform,

simple, and well understood. New inspectors should be

able to interpret records of former inspectors. A cri-ti

cism which is sometimes made of numerical scoring is

that credit is often given on score cards for apparatus

which is not actually being used regularly and that too

much is left to the judgment of the inspector.

A system in which a record is made of the facilities

which are present and also states whet'her or not they

are in use would seem to give the desirable information.

Following this plan, a record card for receiving stations

was devised for the use of inspectors in a large midwest

ern city. It has been in use for about two years and the

health department deems it quite satisfactory for its pur

poses. Some sanitary inspection record of country milk

receiving stations should be on file at city health depart
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ments and the following record card is suggested for that

purpose.

CITY OF ....................................................................

Division of Health.

Milk Inspection Department.

Date ............. Receiving Station Owned by

Ships to .. ....City State
Quantity received daily Gallons Source of supply.

uantity shipped daily " Number of pr0ducers....
uantity held over daily " Other receiving station
uantity for later

shiipment.

" Producers’ range of distance
uantity for Mfg. con .milk. " Time of delivery ......
uantity for Mfg. cheese

" Type of containers..
Quantity for Mfg. butter " Covering for cans......

guantity
for Mfg. mk. powde

"
ource of water supply .......... Result of laboratory tests ............................

Surroundings N0 Remarks
Well drained
Stables or vaults etc., near...

Em[>l0_\‘L'c.r Number
Present or recent illness, ..........................................................................................................................

(Nature of illness)
Appearance neat and clean ......'...................................................................................................................

Construction and arrarmement
Separate receiving room
Separate cooling 100m
Separate boiler room
Well lighted and ventilated
Well screened . . . . . . . ..
Good floors (trap drain)

Gravity flow over cooler.
Storage after cooling.
Ice storage house . . . . . . ..

Equipment and methods
Toilet facilities . . . . . . . . .
Weigh tank . . . . . . . . ..
Receiving vat . . . . . . . ..
Clarifier. Separator. . . .
Strainer . . . . . . . . . . . . .
Milk pump . . . . . . . . . .
Milk cooler . . . . . . . . . .
Refrigerating machine.
Ice water. Brine . . . . ..
Boiler
Can washing and steaming

facilities . . . . . . . . . . . ..
Milk storage facilities. . . . .

T t f lkempera ure 0 m
Before cooling "degrees F. How is milk shipped
After cooling. " " Condition of cans.....

CDuring storag " " Tests made on milk
How often are tests
Basis of payment.....

Inspector

SUMMARY

Country milk receiving stations are necessary and of

growing importance in securing an adequate and sanitary

milk supply for large cities.

Sanitation in the highest degree is necessary at milk

receiving stations.

The preferable location for a milk receiving station
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would be in an area where abundant milk is available and
where the milk can be delivered twice a day from the

farms. Such location should allow the product to be

loaded directly to railway cars, car tanks, or motor tanks
or trucks for shipping to the city.

A

Adequate and safe water supply and proper waste dis

posal are factors influencing location.

Adequate light, ventilation, screens, and drainage
should be considered in construction. An arrangement

whereby milk is received at a -higher level allows gravity
flow and this is desirable. Well-drained floors of con

crete, with trap drains and concrete walls extending at

least three feet above the floor, are desirable.

Steam and refrigeration are necessary at milk receiving

stations.

All equipment having possible contact with the milk
in milk receiving stations should be so constructed and

arranged as to facilitate prompt and sanitary handling

of milk.

Schedules of trains hauling milk are not always suit

able. Sometimes a considerable portion of milk has to be

stored at the receiving station until the following morn

ing, necessitating proper storage facilities and extra care,

especially during hot weather.

Tests for butterfat and for quality usually form a

basis for payment to the producer. Quality tests tend

to encourage improvement when a premium is paid for
better milk. Most of the tests for quality require time

and therefore do not permit the immediate rejection of

undesirable milk. However, progress is being made

along this line, as indicated by the rapid method of hy

drogen-ion determination in milk by using the Lamotte

outfit.

The primary function of milk receiving stations is to

cool milk properly and thus prevent spoilage. In the

process of cooling, great care and cleanliness are essential.
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Proper cleaning and sterilization of milk contact sur

faces in milk stations and of milk cans or milk tanks

used for shipping is essential. Washing and sterilizing
the farmers’ milk cans is an important function and it

should be carried out by receiving stations. Steam steril

ization of milk cans is preferable to chemical sterilization,

as the latter method is not effective when organic matter

is present or when it is not preceded by thorough clean

liness.

Some sanitary inspection record of country milk re

oeiving stations should be on file at city health depart

ments. Such record should show what facilities are

present and also whether or not they are in daily use.

Other conditions from a sanitary standpoint should be

checked up frequently.
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THE RELATION OF ECONOMY OF MILK PRO

DUCTION TO DAIRY SANITATION

DR. C. W. LARSON, Chief, Bureau of Dairying,

U. S. Department of Agriculture, Washington, D. C.

There is, I believe, a definite relation between economy

of production of milk and progress in milk sani-tation.

The foundation of our industry needs attention now. The

average gross income from each cow in the United States

last year was only $100. Out of this must be paid the

feed, housing and care, and milking of the cow, and if
there is anything left, that is the profit. Of course, many

of the herds supplying milk, in which you are particularly

concerned, are above the average, and yet in every com

munity there are cows and herds that are unsatisfactory,

and until we raise the production of our cows the busi

ness of producing milk will not be on a sound basis.

When we realize that the average cow of this country

produces only about four thousand six hundred pounds

of milk a year, and that it is easily possible to develop

herds with cows that give twice this quantity, we wonder

why improvement is so slow. It requires the same barn

space, the same work in feeding and for cleaning the

barn, the same general overhead, and the same amount of
labor for milking a cow that produces 4,600 pounds of
milk as it requires for one that produces twice that

much. The only difference is the slight additional amount

of feed required to produce the extra amount of milk,

and that is not great. Upon the amount of production,

more than any other factor, depends the cost of produc

tion. In other words, the efficiency of the dairy largely

depends upon the amount of production of the individual

cow.

93
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Many of you know that it is not difficult and does not

require a very long time, through proper selection and

breeding, to develop the kind of cows we ought to have

on our farms, but we are not using the best means we

have of doing this, and that is through the use of good

bulls. It is rather a startling fact that even today it is

necessary tovisit as many as ten, and in many cases,

twenty farms in the communities in which there are

creameries to find one purebred bull. Good bulls are not

expensive; they cost no more to keep than poor ones; with

out this one step our progress will be greatly retarded.

Of course, selection can not be very intelligently done

without some sort of testing to determine the good cows.

About one per cent of the cows in the United States are

now in cow-testing associations, and although these asso

ciations have been in existence only a few years, the aver

age cow in -these associations produces about sixty per

cent more than the average cow in the United States. The

tabulation of 20,000 yearly individual records of cow

testing-association cows not only showed that the income

climbs fast in proportion to increased production, but this

study of the records actually measured this rate of in

crease and gave it to us in terms of dollars.- For cows

having an average butterfat production of 150 pounds,

the income above feed cost was $26; at 300 pounds the

income above feed cost was $74; and at 450 pounds the

income above feed cost was $122. In other words, by

increasing average production per cow three times, the

average income over cost of feed was increased almost

five times. This was accomplished with the sa-me stable

room, and by feeding and milking the same number of

cows. To be sure it took more feed to support the high

producers, but the figures just given show that the high

producers bring in a greater net income over cos-t of feed.

In the study of cow-testing association records in our
bureau we are also comparing the records of the daugh

A
i

1
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ters of purebred bulls with the records of the dams of
the daughters. The results are startling. In some cases

every daughter of the sire excelled a high-producing dam

in production of milk and butterfat. In other cases every

daughter of the sire produced less milk and butterfat

than was produced by a medium to low-producing dam.

What are we going to do about it? Are we going to

continue -to use bulls, good, bad, and indifferent? I say

no. We must get rid of the inferior and mediocre sires

and use to the limit the sires that improve our herds. To
put this work over in a big way we must all pull together.

We need your help. Now we have the facts in the case.

Using these facts as our weapons let us move forward and

we can easily double the average production of our dairy

cows. The lesson from this is to select profitable cows

to breed and to use good, purebred bulls. In this way

we can soon build up a more satisfactory foundation to

this industry.

It is easy to increase production of our average cows

when we use purebred bulls of reasonably good breeding

and with ancestry of satisfactory production, and when

we succeed in getting our average cow up to 300 pounds

of butterfat a year other problems will confront us. But

our need now is to get cows that average 300 pounds or
more. In a study of more than 2,000 records of dams

and daughters in cow-testing associations it Was found

that the average bull did not increase the production of
cows that produced 384 pounds of fat per year.

The investigators and field men of our Bureau, cooper

ating with the dairy extension field men of the various

States, are now at work to bring increased production

through better breeding, and judging from the way they are

going about it they will succeed. They are not stopping with

the figures that show production of dams and daughters, but

are carrying those figures right into the field and using

them to defend or to condemn the sires. The bull will
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not be condemned on his appearance nor on the appear

ance of his calves, but if he must be condemned it will
be on the actual yearly production records of his daugh

ters. The cow-testing association has already eliminated

guesswork from the selection of our dairy cows. It is

just beginning to eliminate guesswork from the selection

of our dairy bulls.

The dairy feeding programs of many of our communi

ties are not satisfactory. Too often the practice is to

feed the dairy cows whatever happens to be available. If
there is some hay that can not be marketed, or some other

feeds, and pasture, they are often depended upon to

feed the cows. There are certain best feeds for every

community, and I will say at this point that experience

and experimentation have shown that pasture and rough

age should have the greatest consideration in working out

a feeding program. There are some best crops for each

community. If alfalfa or sweet clover or other crop is

the best legume, plan to have as many acres planted as

will fully feed the herd even in the poor years. Silage

and other crops should be planted in the same way. In
fact, on some of the Government farms We are feeding

our herds on pasture and roughage alone and are getting

splendid results, both in quantity of milk and profitable

ness of production. To do this, however, requires good

pasture and good roughage. Alfalfa, sweet clover, and

other legumes, also silage or other succulent feed, seem

essential for economical production. For highest produc

tion, and under most conditions, for cheapest production,

the cows must be fed concentrates according to the amount

of milk they give.

The facts, therefore, about economical production and

our present situation, so far as our dairy herds are con

cerned, are, first, that the average cow is not good

enough. It is easily possible by selection and breeding

to double the production of the average cow, and when
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this is done her profitableness is many times increased and

the farmers’ interest in dairying stimulated. The second

need is that of good bulls. On a large percentage of our

dairy farms we are not using good bulls and could do

so to our very great advantage. The third need is for a

feeding program in each community.

Now this discussion is not entered into to form a basis

for you, as inspectors, to take the place of specialists in

dairy extension, or even to suggest that you devote any

part of your time to bringing these things about, but this

is a big and important job in the development of our in

dustry and we need the support and encouragement of

every group of people interested in the industry. My
purpose in bringing this before you is to ask your sup

port, encouragement, and cooperation with the agencies

in your State and communities that are working to bring

this improvement about, and I believe that where more

economical production can be brought about better con

ditions and sanitation will easily follow.

There seems to be an impression that there is danger

of overproduction of milk in this country. It is not my

purpose today to discuss this point at length, except to

say that the recent trend in production and consumption

is not such as to indicate that we shall overproduce in the

near future. Consumption is increasing in this country

more rapidly than production.

The consumption of milk in all its forms has increased

about twenty-five per cent, or from 834 pounds in 1918

to 1,020 pounds per capita in 1924. The consumption of
all dairy products, including milk, butter, cheese, ice

cream, condensed and evaporated milk, has increased. Con

sideration, of course, must be taken of the fact that the

consumption of butter and cheese was lower in 1918 than

it had been for some years before, due to the propaganda

against the use of these two products in order to have

available increasing amounts for our soldiers and our
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allies during the war.- By consideration I mean that it

may be assumed that it is easier to make progress towards

a practice that once existed than to change to an en

tirely new mode of living. With some other products,

however, it has been noticed that they have remained at

the restricted consumption of the war period.

The knowledge of the worth of dairy products, it seems

to me, has as a whole taken a very noticeable place in the

minds of the American people. In some communities,

through. educational work, the knowledge of the im

portance of milk has become widespread, chiefly to the ad

vantage of the consumers themselves, but incidentally

this increased consumption has had a very desirable effect

upon the development and progress of the dairy industry.

Experience, however, has shown that such educational

work must be continuous and that there are still many

millions of people to be reached.

The most noticeable increase is the consumption of milk
itself, which amounts, since 1918, to 25 per cent. Con

sumption of butter has likewise increased a little over

twenty per cent, namely, from 14 to 17%; pounds per

capita; cheese consumption shows an increase of 40 per
cent over 1918, but during the latter year consumption

was very low, and the consumption even now is rela

tively low compared with that of other countries. Prac

tically all the increase that has taken place in consump

tion of cheese since the war has been for imported cheese

and not for American made. The use of ice cream has

made a rather steady increase since 1918, but does

not compare with the increase before the war. There

was a slight setback in 1921, due perhaps to the indus

trial depression, and another in 1924, due perhaps partly

to lower buying power, but more particularly to the cool

season throughout the large ice-cream-consuming centers.

The consumption of condensed and evaporated milk has

also increased.
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It -may be interesting in this connection to record what

this change has meant to the dairy industry, partly

through increase in population, but more to increased per

capita consumption. There was consumed in the United

States in 1924, 114 billion pounds of milk, either as milk
or milk products, as compared with 86 billion in 1918.

This means an increased consumption of 28 billion pounds

of milk, and to produce this would require 6% million of
our average cows. In that time we have increased our

cows a little more than two million, so that the increased

consumption in the last seven years is greater by three

times than the increase in cow population that would be

required to produce it. This enormous increase in the

amount of milk, however, has been supplied through an

average production of 500 pounds of milk more per cow

than in 1918, partly because of the relatively advantageous

price last year as compared with 1918. Cows were fed

more liberally and general improvement in the milk-pro

ducing ability of our cattle has been brought about

through better breeding. In 1918 we exported the equiv

alent of 2% billion pounds of milk, while last year we

imported one-quarter billion, thus adding 2% billion

pounds to our available supply for consumption, and the

difference of product on hand in 1918 as compared with
1924 adds another three-quarter billion.

These altogether account for the source of most of the

28 billion pounds of milk and milk products consumed in

1924 above 1918. In the case of butter we have an in

creased consumption due to this increased per capita of 31/L

pounds, plus the increase in population of almost nine

million in that period, requiring now over 450 million

pounds more per year to supply the butter needs of the

people of the United States than was used in 1918. To
supply the increase in consumption of butter alone since

1918 requires more than twice as many cows as we have

added to our herds in that same time.
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The average consumer in the United States uses about

one thousand pounds of milk a year, either in milk or its

products. The average cow produces a little over four

thousand pounds, which means that for each increase of
four in population one cow—of the average kind—is needed.

Our population is increasing at the rate of one million and

a ‘half a year, so that it will be seen that at the rate we are

going 375,000 new cows are needed each year to simply

maintain the present per capita consumption and take care

of the new population each year. There have been only one

or two years in the last ten that we have increased our

herds by this number, and the average falls far below it.

But whether we overproduce or not, the point that seems

more important to me is that we produce our product more

economically, and this can be done by methods we now

know. Our average production can be doubled and it is in

this way that we, it seems to me, have the greatest oppor

tunity for meeting the growing need for milk. We need

not add a single cow to our numbers in the next 50 years,

and we should add none, but meet the increased population

and increasing appreciation of milk through the develop

ment of better cows, and better feeding programs, and in

this way benefit not only the dairymen, but all mankind.

flThe greatest rewards of mankind are obtained by those

who earnestly and conscientiously work.”



REPORT OF COMMITTEE ON BOYVINE DISEASES
—THEIR RELATION TO THE MILK SUPPLY

AND TO THE PUBLIC HEALTH

DR. C. D. PEARCE, Chairman

There is very little for this committee to report, as there

have been no great epidemics of disease among cattle since

our last meeting. The quality of our milk supplies as a

rule is constantly improving, although the menace of dis

ease transmission from animal to animal or from animal to

man demands constant vigilance if these ills of man and

beast are to be controlled and kept at a minimum. .

The question of bovine diseases as it applies to cattle is

largely economic. Through death or by rendering dairy

animals unfit for milk production these diseases take their

yearly toll. There is a loss not only of the cattle themselves,

but of the milk they would have produced had they re

mained healthy. Some idea of the losses from specific

bovine diseases may be obtained from the estimate furnished

by the U. S. Department of Agriculture. They estimate

that the losses from this cause during the past year

amounted from one hundred million dollars to one hundred

and thirty million dollars. This does not take into consider

ation losses from parasites, exposure, accidents, etc., which

would increase this estimate materially. These figures in

clude all-cattle, as estimates for dairy cattle alone have not

been made available.

As we are a part of the great dairy industry and as these

diseases materially affect our milk supplies, some of our

efforts may well be put forth toward educating the pro

ducers of milk to eliminate some of these losses. In other

words, we should aid in conserving our live—stock interests

by practising preventive medicine. V

4
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In considering the question of bovine diseases and their

relation to the public health, it is difficult to obtain definite

data. As the report of this committee is limited to bovine

diseases, milk-borne epidemics such as typhoid, diphtheria,

scarlet fever, etc., will not be discussed. These diseases are

of human origin and bovine animals are apparently immune

and not carriers of them. The organisms causing these

diseases, however, sometimes find their way into milk sup

plies and may cause serious impairment of public health.

At our meeting last year there was considerable discus

sion of the outbreak of foot-and-mouth disease that oc

curred in California. You will no doubt be interested in

the report sent in by one of the members of our committee,

Dr. ]. ]. Frey. The report is as follows:
‘IThe opportunity for studying the relationship of foot

and—mouth disease to the milk supply and public health was

afforded in California during the past year. In a period of

five months there were 23,086 head of dairy cattle con

demned an-d slaughtered on account of this disease. The

milk supply of some of the largest cities in the State was in

volved. However, through the application of stringent

veterinary police measures, with the prompt disposal of

infected herds, together with close supervision of all mar

ket milk and cream establishments, no cases of the disease

were reported in the human and no transmission occurred

through the medium of dairy plant operations. In the in

fected areas daily veterinary inspection of dairy herds was

exercised. All market milk and cream was required to be

pasteurized between 140° and 145° F. for thirty minutes.

The option was given of distributing raw milk under con

stant ranch inspection. In all dairy or milk plant operations

special attention was paid to the sterilization of all equip

ment, particularly the cans which may be shifted from one

ranch to another, and including the disinfection of milk

trucks. It was required that all milk from the ranches be
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collected at the roadside, no admission to the dairy premises

being permitted under any circumstances.

“The constant inspection in milk plants necessitated a

corps of over three hundred inspectors. The cost of main

taining this supervision was paid by the plants with prac

tically no opposition or complaint. The dairy industry of
the State deserves high commendation for its part in pro

moting eradication work.

“The occurrence of foot-and-mouth disease in the foot
hill districts was followed by limited infection among the

deer in the mountains of Tuolumne County. An entirely

different problem was encountered in eliminating the dis

ease among the deer owing to the inability of placing the

animals under close confinement and due to the topography

of the mountain districts which offered considerable resis

tance in carrying out routine inspections.”

An outbreak of foot-and-mouth disease also occurred in
Texas the latter part of September, 1924. This was dis

covered on a ranch 20 miles southeast of Houston, and be

fore the disease was apparently stamped out 148 herds in
Harris and Galveston Counties, Texas, were slaughtered.

This year in the latter part of July, foot-and-mouth disease

was found on the same premises where the 1924 outbreak

began, and it is thought that the infection has been carried

over from the previous outbreak. N inety-six head of cattle

were slaughtered and a quarantine placed on a large portion

of Harris County. On August 5, another infected herd was

discovered within the quarantined area.

Thanks to the activity of the Bureau of Animal Industry
and State authorities, foot-and-mouth disease has never

really gained a foothold in this country and we pray it

never will. Although it is only rarely transmitted to man,

it causes tremendous economic losses to live stock in coun

tries where it occurs year after year.

The bovine diseases. that are likely to affect public health

1
I
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through milk are those involving the udder or the region in

close proximity to that organ.

One of these, tuberculosis, is still receiving a great deal of

attention. The various States and communities are cooper

ating with the Federal Bureau through the accredited herd

plan to control this scourge, not only on account of its

being transmissible to man, but because of the losses to the

live-stock interests. These are estimated to be many million

dollars a year. This work of tuberculosis eradication has

gone steadily forward during the past year. More money

has been appropriated by various States, with the result that

more herds have been tested and more herds have been

accredited.

In addition to Federal activities an ever-growing number

of cities is demanding that all raw milk sold within their

borders must be produced from tuberculin-tested cows and

that all other market milk sold must be pasteurized. Most

of these cities are actually supervising the tuberculin testing

and pasteurization operations.

California has passed laws that all cows producing raw

market milk must be tuberculin-tested by veterinarians in

the full employ of the State and that all other market milk

must be pasteurized under special supervision. If this

proves a success in California, other States no doubt will

adopt similar legislation.

There are also many communities demanding tuberculin

testing of cows producing milk consumed locally. These

are generally smaller municipalities where no milk is pas

teurized. This is a step in the right direction, but many

authorities believe that when this is the only supervision

given a market milk supply, such places are resting under

false security due to the fact that the tuberculin test is

applied, in many cases, no oftener than once a year, with

little or no attention paid to the sanitary production of the

milk itself. While this test may give protection against
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tuberculosis, there is no protection against other diseases

that may be transmitted through milk.

Where the tuberculin testing of dairies supplying raw

market milk is carefully carried out and all other market

milk is properly pasteurized, tuberculosis is rapidly dis

appearing as one of the milk-borne diseases.

The various inflammations and diseased conditions of

the udder are grouped under the general name of mastitis.

In bovine mastitis changes generally take place in the tissues

of the udder as well as in the milk. Pus-producing organ

isms are generally found and abscess formations are not

infrequent. It goes without saying that milk should not be

used that comes from an udder where either an acute or

chronic inflammation is present. This does not mean that

all cows suffering from mastitis should be condemned. They
should, however, be quarantined and the milk withheld

until there is no further danger. In cases of chronic mas

titis, or where recovery is improbable, cows should be dis

posed of. The number of cows throughout the country

that have lost one or more quarters of the udder are a mute

testimony to the prevalence of mastitis among cows. Many
of these, however, are no longer a menace to health as the

one or more quarters involved have been completely des

troyed.

In order to have some control over this condition, a

physical examination by competent veterinarians is of prime

importance as a means of educating dairymen in disease

prevention and in disposing of undesirable cows. If the

first few streams of milk from each quarter are drawn upon

a fine, wire-mesh strainer, abnormal milk is readily seen and

many obscure cases of mastitis are discovered. A utensil

containing such wire-mesh strainer cloth is called a strip

cup, and has been used to advantage by milkers on certified

farms, by veterinarians when making physical examinations,

and by dairy inspectors.
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One of the specific diseases involving both- men and bo

vines is septic sore throat. The streptococcus causing this

disease in man is also capable of causing mastitis in cows.

It is a disputed question, however, as to whether or not

this disease originates with man. This need not enter into

this discussion. The fact remains that year after year

there are outbreaks of this disease in some section of the

country, many times resulting in death. The evidence

points to its spread through milk and investigators have

proved that in many cases the disease came from cows with

diseased udders. This fact alone calls for a careful consid

eration of udder conditions.

Besides disease-producing organisms that may be trans

mitted through milk, there are numerous other bacteria

that find milk a convenient medium for their propagation.

As some of these are capable of making changes in the

milk, its quality may be materially affected. A poor quality

of milk, in turn, may have a decided effect on public health,

as the cow has become the foster mother of the vast major

ity of babies born in this country. Milk forms an important

part of the dietary for the first few years of life and as the

digestive tract of the young is delicate, a poor quality of

milk may become a contributory cause to diarrheal and

other digestive disturbances. As our babies will become the

men and women of tomorrow, our milk supplies should be

so supervised as to give them the best and safest milk ob

tainable.

Investigators have proved that proper pasteurization de

stroys disease-producing organisms sometimes found in

milk. In cities where milk has been so treated there have

been few, if any, outbreaks of disease traced to milk prop

erly pasteurized. This would appear to be the control

measure that will eventually solve the problem of disease

transmission through milk.

Therefore, your committee believes that bovine diseases
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and their relation to the milk supply and to the public health

may be controlled by maintaining clean, healthy herds; by

producing clean, wholesome milk through careful milking

and handling; and by proper pasteurization that will des

troy disease-producing organisms which sometimes find

their way into our market milk supplies.

“We do not need more cows so much as we need

better cows.”



AN INFANT IN THE DAIRY INDUSTRY

DR. H. E. VAN NORMAN, President,

American Dry Milk Institute,

Chicago, Ill.

Early in the middle of the last century, efforts to con

centrate milk were successful as evidenced by the production

of condensed milk on a commercial scale in the early ’50’s.

This process consisted of placing the milk in vacuum

pans and, under vacuum, boiling off the water till the milk

was sufficiently concentrated. In order to preserve it suc

cessfully, cane sugar was added, and today technically in

the market, “condensed milk” refers to milk which has been

concentrated and preserved with sugar.

In the middle ’80’s, milk condensed in vacuum was ster

ilized in the retail container, and this has developed a mar

ket under the name “evaporated milk.”

By the condensing process, milk is concentrated so that

it has twice the amount of milk solids per quart that it does

in its natural state.

As far back as the ’50’s, men were not satisfied with this

partial concentration and history records persisted attempts

to carry this concentration on to the point of dryness. It
was not until about 1905 or 1906 that methods were so per

fected as to make the drying of milk a commercial success.

While the method of drying was so perfected as to make

a thoroughly marketable product, the presence of the fat

made it very difficult to preserve indefinitely the dry or

powdered whole milk, so diflicult, in fact, that the industry

of drying whole milk has grown rather slowly until very

recently. However, under the stimulus of a demand for

a market for skim milk, and lacking the difficulties in

109
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cident to preserving whole milk, the industry of drying
skim milk has grown by leaps and bounds. Government

figures report a production of 16,000,000 pounds of dry

skim milk in 1916, while only nine years later, the 1924

production attained the total of 69,000,000 pounds, with

indications of steady growth in demand and supply. The

annual increase plotted in a curve makes an almost straight

line from 1916 to 1924 except for the years 1921 and 1922,

in both of which the production was less than in 1920, but

the production in 1923 was very much greater than in 1920

and in 1924 still greater.

The fractional products of milk are all exceptionally

high—grade human foods. Each has its character and

particular usefulness. Milk is commonly separated into

“cream” and “skim milk.” On the farm and in the fac

tory, this is done by centrifugal force; in the home, left to

stand, the cream rises. In city homes, mother “pours the

top” of the bottle off for coffee, while the “bottom” or
“skim” milk is given to the children to drink, puton the

cereal, or used in cooking. Again, cream, by churning, is

separated into butter and buttermilk, both of which are

highly esteemed foods. And finally, we may take the skim

milk and separate its food solids from its water by applica

tion of heat and evaporation of the water, leaving “dry skim

milk” (powder or flake, spray or roller).
It is doubtful if there has ever been a time when the

food value, not only of milk, but of the various parts of
milk, was as highly esteemed as at the present time.

Scientific research in late years has corrected our inap

preciation and misapprehension as to the value of various

milk products. Cream was always good, but better if richer

in fat. But skim milk—white, even blue-white—has been

a neglected product in many homes and on many farms,

and yet it contains, under ordinary conditions, three-fourths

of all the food value of the original milk. Farmer and
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housewife alike, while belittling the value of 'skim milk,

have not hesitated to feed it to calves, pigs, chicks, and even

their babies, have even claimed that “it was good for them,”

and our agricultural literature is rich in reports of feeding

experiments which testify to the correctness of this claim.

We are not so fortunate in the volume of scientific data and

literature substantiating the claims of high food value in

skim milk for growing children, but the evidence is rapidly

accumulating.

Commercial dry skim milk, spray or roller, powder or

flake, is made usually by one of three processes: (1) The

liquid, or partially condensed, milk is sprayed into an air

chamber where hot air carries off the moisture, leaving a

dry product which is bolted or sifted, giving it the common

name of “powder.” (2) Partially condensed, it is spread

on steam-heated rollers in a film so thin that all moisture

is driven off before the roller completes one revolution. A
knife scrapes this film off. This product is ground an-d

sifted or bolted to make roller-process powdered milk. (3)
Partially condensed milk is spread on a wire-mesh belt,

passed through a drying chamber, and the resulting product

left in a flake or granular form.

Irrespective of the process—spray, roller, or belt—0r

the form—“powder” or “flake”—dry skim milk must be

ma-de from the best grade of milk, since concentrating the

solids also concentrates and makes more evident the faults,

if any prevail, in the original milk. Most dry skim milk is

made by concerns having an outlet for the highest grade of

butter or cream. They must buy the whole milk to secure

quality and quantity, or they want to increase the return to

the farmer and stimulate dairy development by making a

more remunerative market for the cow owners’ product.

Starting with the best of raw material close to source of

production, delivered from farm to factory daily, and in

some cases twice daily, the process of drying automatically
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stops bacterial growth, even destroys most of that present

and puts the product in a form to prevent, through lack of
moisture, any further development of the bacteria which

may survive the drying process or gain accidental access.

Fluid milk is seven-eighths water, one-eighth food solids

-—ideal combination for bacterial growth, a perfect food, in

fact. Three-quarters of these solids are the skim-milk

solids, containing, when dry, practically all the calcium and

other minerals which make milk so perfect for growing
children, the protein, most valuable of all proteins (animal
or vegetable), and the milk sugar (lactose), which recent

discoveries suggest has a higher dietetic value than has yet

been understood.

The most important use for dry skim milk is doubtless

in the bakery, particularly for bread where, added to the

dough at the rate of about five pounds for each one hundred

pounds of flour, it supplements the high qualities of white

bread by adding four or five times as much mineral, largely

calcium, as the bread naturally contains. It supplements

the wheat protein by an even more valuable milk protein

and carries the milk -sugar, the value of which we are just

beginning to appreciate. The resulting loaf is more attrac

tive to look at, and has better color, better texture, im

proved flavor, in addition to its greater nutritive value and

better keeping quality. It isalso used in many of the other

articles of bakery manufacture.

The ice cream manufacturer can meet his fluctuating

demand by a reserve supply of dry skim milk and unsalted

butter, each in condition to stand holding or storage longer

than any other form. With these at his command, he has

quality, convenience, economy and assured supply.

The candy manufacturers and the makers of prepared

flours are al-so generous users of dry skim milk in their

goods. It is even reported that ma.nu"facturers of cosmetics
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find that dry skim milk is a desirable ingredient of their

beauty-producing goods.

Inspectors who come in contact with the milk producer

will doubtless find an increasing use of dry skim milk among

those more progressive breeders who are learning that only

by breeding their best cows. and saving the heifer calves

can they hope to increase the average production of their

herds. When he can sell his whole milk solids at twenty

to thirty cents a pound, as many are doing, and can buy

skim milk solids dried for ten to fifteen cents, it is good

economy to raise some calves.

While outside of the inspector’s field, it may be interest

ing to know that the poultryman, especially the raiser of

baby chickens, is finding that the addition of dry skim milk

to their mixtures does something for the chicks which no

other feed does. It lowers the death losses, reduces the

number of culls, increases the rapidity of growth.

Even the producers of laboratory animals for research

work have found skim milk powder a desirable and essen

tial part of their standard mixtures for producing animals

of uniform growth and health.

Ignorance of the intrinsic value of the methods of pro

duction and distribution of some of the fractional dairy

products has been responsible in the past for local prohibi

tions which, in the light of science, can only be explained

by misunderstanding, to state it mildly. It is not necessary to

prohibit the use of any milk product merely to prevent a lim

ited amount of abuse. In the early days of the milk industry,

we did not padlock the pump because its product sometimes

found its way into vessels where it did not belong. We have

passed the time when skim milk should be forbidden to the

public because somebody surreptitiously sold it for what it

was not.

We now know that containing, as it does, three-fourths
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of all the food value of the original milk, it is a desirable

food product.

Relieved of its water, nine tenths of the shipping weight

has been eliminated; thus dry skim milk produced in the

valleys of the Pacific Coast is shipped through the Panama

Canal for consumption in the great industrial centers of
the East at a price less than fluid skim milk can profitably

be shipped a hundred miles.

It is the growing appreciation of its high intrinsic food

value that is bringing this article into the limelight of
public recognition.

“Today is yesterdays pupil.”

II
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THE PROGRESS OF TUBERCULOSIS
ERADICATION-_WORK

DR. J. A. KIERNAN, Chief,

Tuberculosis Eradication Division, Bureau of Animal

Industry, U. S. Department of Agriculture,

Washington, D. C.

Gratifying progress was made during the year in the

cooperative work of eradicating animal tuberculosis. The

cooperation existing between the respective State, county,

municipal and Federal officials was further cemented and

improved. On account of increased appropriations, im

proved State laws, and a better understanding on the part

of the live stock owners, more complete plans looking to the

absolute eradication of the disease were formulated. In a

number of States these plans are now so complete as to en

able a rather definite prognosis as to just when the complete

eradication of the disease may be expected in these States.

These plans, naturally, are based upon the furtherance of

the area plan of eradication, which is now recognized gener

ally as the only method to be pursued on an intensive basis.

Tuberculosis of live stock is losing its foothold in North
America. Our esteemed neighbor of the North has been

waging a vigorous campaign against the disease, and our

people in the United States have shown a determination

that knows no com-promise, to stamp out, not only tubercu

losis, but also other maladies that sap the vitality and profit

out of our animals. We have a very good illustration in

the attitude demonstrated by a number of States when

recent injunctions were granted in Texas restraining oificials

from destroying animals affected with foot-and-mouth

disease. The quarantines issued by the various States

against the introduction of live stock, hay, straw, hides, and
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many of the principal commodities from the Lone Star
State, are a warning that interstate commerce in general

may be greatly interfered with when trifling methods are

employed to frustrate the honest endeavor of a State to sup

press outbreaks of infectious diseases which, if not con

trolled, may mean their rapid spread throughout the United
States, causing chaos to the industry. The State quaran

tines against Texas had hardly been issued when the injunc
tions were dissolved. I am happy to say that the cleaning up

of foot-and-mouth disease in Texas is now proceeding in

the usual way employed in its eradication.

The people as a whole, and the live stock owners in gen

eral, have declared, most emphatically, that tuberculosis

shall be suppressed. They have instructed their legislators,

State and Federal, to make funds available so that the work

may keep pace with the demand for it; and yet the demand

increases and outstrips the organizations built up to carry on

the work. The legislatures of upwards of forty States met

during the past winter and increased their total appropria

tions from about six million dollars for the payment of

indemnity to almost twelve million dollars; and yet there

are indications now that in a number of the States the ap

propriations will be inadequate to carry on the work at the

present pace for the biennial for which funds were provided.

There is no doubt, however, that so long as the work is

carried on in a systematic and thorough manner, the people

will support it and will find ways and means to keep it going

until the disease is entirely under control, if'not entirely

suppressed.

ACCREDITED TUBERCULOSIS-FREE H1~:1u>s

Despite the preference given to the area project, the

tuberculin testing under the accredited herd plan was con

ducted in all States. The conclusion of August showed a

total of 76,155 fully accredited herds, containing 1,327,457
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cattle; once-tested-free herds in process of becoming ac

credited, 980,383, containing 8,463,011 cattle; total herds

under supervision, 1,191,874, containing 12,868,513 cattle.

As an indication of the interest displayed by live stock

owners, at the end of August there were on the waiting

list 393,812 herds, containing 3,474,811 cattle.
0

In establishing this large number of accredited herds,

and also in the course of the area eradication work (re
ported under another heading), the tuberculin test was ap

plied to 66,429 herds, containing 676,856 cattle, of which

19,066 cattle, or 2.8 per cent, were condemned as diseased.

The following table shows by years the number of cattle

tested annually, the number of reactors obtained, and the

accredited and once-tested-free herds:

PRoeREss or Wonk or Esranusnmc Accmzorrzo

HERns FREE or TUBERCULOSIS

Fiscal Cattle’ Number Per cent Accredited Passed one test
Year tested reactors reactors Herds Cattle Herds Cattle

1918 134,143 6.544 4.9 214 6,945 883 22,212

1919 329,878 13,528 4.1 782 19,021 6,535 117,243

1920 700,670 28,709 4.1 3,370 82,986 16,599 197,577

1921 1,366,% 53,768 3.9 8,201 193,620 49,814 643,233

1922 2,384,236 82,569 3.5 16,216 363,902 161,533 1,548,183

1923 3,460,849 113,844 3.3 28.526 615,156 312.281 2,724,497

1924 5,312,364 171,559 3.2 48,273 920,370 529,018 4,772,836

1925 7,000,028 214,491 3.1 72,383 1,275,063 921,758 8,047,540

*Includes testing under area plan
It will be noted that the total number of cattle tested during the

period from 1918 to 1925, inclusive, is 20,688,526, with 685,012 re
actors, or 3.3 per cent.

ERADICATION OF TUBERCULOSIS FROM AREAS

Amazing progress was made in the eradication of tuber

culosis from cattle under the circumscribed area plan, the

county usually being used as the unit of territory to be

freed from disease. The rapid growth of this project again

fully demonstrates the value and efficiency of the plan. At
the close of the fiscal year there were 591 counties in the

United States which were either classified as modified ac

credited areas, had completed one or more testsiof all
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cattle, or were intensively conducting tuberculosis eradica

tion work. This is an increase over the 318 reported as

having been engaged at the close of the previous fiscal year,

an increase of approximately 86 per cent. Of these 591

counties, 89 were classed as modified accredited, in compari

son with 38 for 1924. Counties reported as having com

pleted one test of all the cattle, including modified counties,

totaled 185. Those reported as intensively engaged but not

yet completed were 396.

ACCREDITED HERD FAILURES

Recently the statement was made regarding a number of
successfully accredited herds not remaining on the list. A
summary of this statement covering the period of from ]uly
1, 1924, to April 30, 1925, is as follows:

Accredited herds tested . . . . . . ..l8,795
Herds removed from list . . . . . . . 984 (5.2 per cent)

One of the main reasons for herds being taken off the

list is the addition of cattle from herds not under super

vision. It is rather surprising the number of owners who

are willing -to take a chance by introducing cattle into herds

not knowing the health status of such cattle. The fact that

cattle from accredited herds sell at a premium has been used

by some persons at times to represent animals they have for

sale or to make statements that certain animals are from

accredited herds, when, as a matter of fact, they were not.

We have investigated the origin of a number of cattle

shipped interstate as accredited which at destination reacted

to the tuberculin test. In several instances it was found

that the animals were sold out of accredited herds several

months prior to the time they were shipped interstate, and

had been traded a number of times during the interim. Such

practices bring discredit on the Plan. It, therefore, behooves

everyone connected with the work in an oflicial capacity to

be mighty careful about issuing interstate certificates cover
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ing interstate shipments of cattle which are alleged to be

from accredited herds. As a matter of fact, they should

know that the animals shipped are those covered by the

certificate. Owners can be of great assistance in keeping

up the efficiency of the Accredited Herd Plan, if they will

notify the State whenever they sell an accredited animal.

They agree to do this when they sign the joint agreement

placing their herds under supervision. ]ust now we are in

vestigating a rather suspicious transaction involving the

sale of a large number of cattle" represented as having come

from an accredited herd. I often wonder if we did not

make a mistake in changing the original plan, which pro

vided for the accrediting of purebred cattle. You will re

call, after the plan was in operation one year, it was

modified so as to permit the accreditation of herds solely

constituted of grade cattle. There is so much trading of

cattle in certain localities, and so many owners fail to exer

cise the necessary precaution to safeguard their accredited

herds. Of course this danger of reinfection becomes less

as areas are cleaned up, but until that is accomplished

every herd that is accredited, or reaccredited, should be

carefully checked to see that it is as represented.

TUBERCULOSIS IMPARTIAL

The question is frequently asked: “Are not certain

breeds of cattle more susceptible to tuberculosis than

others P” As far as can be determined tuberculosis plays

no favorites. This is proved by the following report, which

covers the period from ]uly 1, 1921, to April 1, 1924.
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How RELIABLE IS TUBERCULIN?

From the very inception of the use of tuberculin as a

diagnostic agent its reliability has been questioned, more

especially by those who are not thoroughly familiar with

its use and accomplishment. Much has been written on the

subject, but still it is maintained by some people that this

biologic is not to be relied upon, because when it is intro

duced into cattle it condemns some that are not tuberculous

and fails to produce reaction in tuberculous cattle.

The Bureau, in order to obtain some up-to-date statis

tics along this line, addressed letters to field representatives

in nine States, asking them to submit reports of tests on

herds where the entire herd reacted and post-mortem

STATISTICS Snowrnc
Acotm.-tor or THE Tunrznounm Tasr

Inrnannnmro
Reactors

State Herds Cattle Lesions No Lesions
Connecticut . . . . . . . . . . 11 256 243 13
Indiana . . . . . . . . . . . . . . 1 25 25 0 '

Massachusetts . . . . . . . . 36 751 738 13
Michigan . . . . . . . . . . . . . 58 574 558 16
New Jersey . . . . . . . . .. 1 . 23 23 0
New York . . . . . . . . . . . . 3 51 44 7
Ohio . . .- . . . . . . . . . . . . . . 13 178 168 10
Vermont . . . . . . . . . . . . . 16 425 414 11
Wisconsin . . . . . . . . . . . . 18 287 271 16

Total . . . . . . . . . . . . 157 2,570 2,484 86 (3.3%)

SUBCUTANEOUS

Massachusetts . . . . . . . . 2 66 66 0
New York . . . . . . . . . . . 11 268 258 10

Total . . . . . . . . . . . . 13 334 324 10 (3.0%)

SUBCUTANEOUS-OPHTHALMIC

New Jersey . . . . . . . . .. 5 38 38 0

INTRADERMIC-OPHTHALMIC

Connecticut . . . . . . . . . . . 1 26 26 0
New York . . . . . . . . . . . 328 3,946 3,740 206
Ohio . . . . . . . . . . . . . . . . . 3 22 20 , _ 2 A
Vermont . . . . . . . . . . . .Q 1 9 9 0

Total . . . . . . . . . . . . 333 4,003 3,795 208 (5.2%)
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reports were made on same. From the nine States

information was received which leaves no doubt as to

_the reliability of the test. The following statistics in

dicate the most extraordinary degree of efliciency. It will
be noted that of the 2,570 cattle that reacted to the intra
dermic test "alone, lesions were found in 2,484 and no lesions

reported in 86 cattle. Remember that these 86 no-lesion

cases came out of herds where 100 per cent of the cattle re

acted. It is unnecessary to make any argument because it

is almost a foregone conclusion that at least the great ma

jority of the 86 cattle were tuberculous. The lesions were

not revealed, but in all probability the balance of the 86 were

infected with the tubercle organism and the reaction was a

true reaction to the infection.

N0-LESION CASES -

During the month of August, 1925, there were destroyed

on account of tuberculosis 19,872 cattle, all of which repre

sented reactors condemned by cooperating veterinarians en

gaged in the eradication campaign.

The number of no-lesion cases among the above men

tioned cattle amounted to 1,174, or 5.9 per cent. This is

the lowest percentage of no-lesion cases that has been found

during any month since the cooperation campaign was in

augurated. It speaks very highly for the skill of the veter

inarians and for the splendid cooperation furnished by the

meat inspection forces, State and Federal, who conduct the

post-mortem work. It is hoped that the no-lesion cases may

be maintained at least at this low level, because we all ap

preciate the fact that when the live stock owner receives a

report of a high percentage of his cattle showing no lesions

of the disease, it is not only discouraging" to him, but to all

his neighbors as well. While we all feel great confidence in

the reliability of tuberculin, we must pot put the full re

sponsibility on that biologic, but should resolve to make a
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full study of each her-d and of the results obtained from

each test.

DISPOSITION or BEACTORS

The original Act of Congress creating the Bureau of

Animal Industry prescribes in Section 6 that no animals

affected with contagious, infectious and communicable ‘dis

eases may move interstate. Until a few years ago it was

impossible to move known tuberculous cattle interstate,

but as cooperative work increased, it was found absolutely

necessary to amend the law s0 as to permit reactors to be

shipped interstate for immediate slaughter. It was believed

at that time that suificient safeguards were employed to

make it highly improbable that unscrupulous persons would

violate the law by diverting tuberculous cattle for purposes

other than slaughter. However, as with many other laws,

there are those who will violate even alaw the object of

which is largely the preservation of human life. Within
the past few months a few contemptible persons have been

found to have removed ear tags from the ears of tuberculous

cattle and had attempted to obliterate the brand “T” on the

left jaw in order that they might sell those cattle for dairy

purposes, and thus perhaps feed children tuberculous milk.

I do not know what the penalty is for such violations, but

if it be short of capital punishment it would seem inade

quate. A person who will perpetrate such a nefarious act is

capable of committing the most heinous of crimes. Such

occurrences remind us, however, of how necessary it is to

employ eternal vigilance to prevent recurrences of such

nature. Most of the group referred to are languishing in

the county jail at Cortland, Cortland County, New York.

Several years ago criticisms reached the Bureau from
societies for the prevention of cruelty to animals. From
one of the States came the plea against branding cattle, to

which the reply was made that, of the choice of two evils,
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the Bureau was firmly of the opinion that it was much less

barbarous to instantly, and I believe without undue pain,

brand an animal than to permit a known tuberculous animal

to be bartered in trade. It is again urged that any animal

that reacts to the tuberculin test be branded immediately

upon condemnation. The horse thief endeavored for years

without much success to find ways of obliterating brands.

Most of you know the penalty meted out to such culprits,

and the person who attempts in this way to mutilate a brand

on a tuberculous cow will have about as much mercy shown

him as was shown the cattle rustler in the pioneer days on

the plains.

ORGANIZATION

There are evidences in many communities that the organ

izations maintained in some of the States are entirely too

small to carry on ,the work as it should be carried on. It
has been much easier to obtain funds for the payment of

indemnity than for operating expenses. B-oth the State

legislature and Congress take the attitude that the personnel

must not be increased. In consequence of this a number

of the States have organizations not much larger than when

the total indemnity fund was one fourth less than at the

present day. We do not favor the building up of large

permanent organizations to be a drain upon the State and

Federal treasuries, but we do recommend that a suflicient

number of veterinarians be available to carry on the work

in conformity with the demand. There are counties in

practically every State that are required to wait months and

sometimes years before the eradication organization is avail

able to start testing. This is not inconsistent with the state

ment that the indemnity funds are not large enough. There

are in practically every State a number of counties where

the disease is not extensive and where, if funds were avail

able, the work could be carried on without depleting the

4
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indemnity fund. While I believe in eradicating tubercu

losis wherever the disease exists, I also favor getting over

as much territory as possible; getting it out of the way, then

concentrating on the remainder. This is a problem, how

ever, for each State to work out. It is recognized that

conditions vary in different parts of the country. The or

ganizations, therefore, should be built up to meet the par

ticular needs of each Commonwealth. -

PROGRAM or Wonx

The campaign has reached the stage in most States where

it is advisable to'map out a program for the future. I
have in mind one State in which the following program

has been figured out: The number of townships that will

be completely tested in 1925; the number of counties

wherein the first test or the second test will be completed

in 1925; the number of counties that will be modified in

1925. The same sort of program has been planned for 1926

and 1927. Now that may be difficult to arrange in some

States, but the idea of having a definite plan of operation

seems to be desirable. There are a number of States now

wherein the work is being carried on in more than.fifty per

cent of the area, and a few States wherein the officials have

practically arranged to put the work on a State-wide basis.

This also is a matter that is dependent upon local condi

tions. It seems, however, that if a definite plan could be

worked out and a map prepared showing what it proposed

to do, then presented to the legislature, the approximate

cost of carrying out the work in an area as outlined could

be estimated. It would have, if veterinarians were secured,

the salutary effect of permitting the work to go on continu

ously without the irritating interruptions that are encoun

tered every year about the time the legislature meets. In
some of the States they have agreed upon a program, and

I feel sure that it will work out satisfactorily.
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CONCLUSION

The work on the whole is so far advanced, and pro

ceeding so well, that it is believed nothing can prevent its

ultimate accomplishment except the breaking down of the

general morale and efficiency. So long as the work is

performed satisfactorily there is no doubt as to the ability

to free herds of the infection and to maintain them in a

healthy state. This applies to the individual herd and to

any group of herds,“ no matter how large. It is freely ad

mitted that occasionally badly infected herds are encoun

tered where every efi‘ort, short of the total destruction of
the herd, fails to eradicate the disease. Such herds are

those in which the infection is of long standing; and it is

no reflection on the campaign when the ordinary methods

that accomplish successful results in the vast majority of

herds, fail in these.

It is expected that within a very few years the campaign

will have reached its peak, and from then on the cost of

operation will gradually decrease as the infection dimin

ishes. It is not unreasonable, therefore, to expect that

within the next ten years tuberculosis will be so well under

control in the United States that it will cause no appre

hension regarding its absolute suppression, or reduction

to the irreducible minimum. There should be no let-up,

however, in our vigorous campaign against it; instead we

should work with increased determination to conquer this

enemy which, for a time, threatened the future of our live

stock industry, but which now, while admitting it to be a

formidable foe, is one that we feel sanguine will be over

come. Let us hope victory will be forthcoming in the not

too-far distant future.

DISCUSSION

QUEs'r1oN: What is the prospect for the eradication of
tuberculosis from flocks and farm animals other than cattle?
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DR. KIERNAN: In some places poultry have been found to

be infected to a slight degree. In some places it may be

advisable to conduct campaigns for the eradication of tuber

culosis. in swine and in poultry. A practical plan may be

to eliminate the disease in poultry by culling out flocks

where the disease exists and depend on pullets for egg sup

ply. So far as I know, avian tuberculosis is not trans

ferable to the human race. In poultry it is
,

therefore, an

economic rather than a public health problem.

fl’
There is a keen sense o

f

satisfaction in doing your work

so well that others may benefit from it.”



WHAT THE DAIRY COUNCILS ARE DOING

M. O. MAUGHAN, Secretary,

National Dairy Council, Chicago, Ill.
'

Every great movement has a slow beginning. There are

those who at the outset say it can’t be done, and many are

the followers in this group; but there are always a few

who can see clearly into the future, who say it can be done

and then proceed to do it.

You will remember the story of the old man who had

lived pretty much to himself, had never read very much, or

kept up to date on developments in this great world. One

day he saw an engine, a big one, standing idly on the rail

road tracks. He heard someone say it would be started

soon, but he laughed and said, “No, you can't start it
,

you

can’t start it.” But as he looked on, it did start, right be

fore his very eyes, and as it moved on, it gained speed and

before it was out of sight, and as it rounded a curve at high

speed, he turned to those about him, and said, “You can't

stop it
,

you can’t stop it.”

Such is the history of the National Dairy Council in the

past ten years. There were a few dairy leaders who said,

“It can be done,” and they got busy, and today the National

Dairy Council stands as a great monument to these men,

prominent among whom were Mr. George Haskell, of the

Beatrice Creamery Company, and Dr. Favill, the first

president of the National Dairy Council.

Because it has been a policy of the National Dairy Coun

cil to do its work in a quiet, unspectacular way, many pos

sibly feel that the work is not very extensive as yet; but

glance at the map of the United States, and the locations of

the regional Dairy Councils will show that Dairy Council

work now covers a large portion of this great country.

128
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There are now 12 Dairy Council units in action. The

oldest of the twelve is Boston, which has been active for

about five years. Professor Lockwood is doing splendid

work down there. And by the way, Professor Lockwood

is the man responsible for the splendid Dairy Council ex

hibit at the National Dairy Exposition in this city. -

Other Dairy Council units include Philadelphia, Balti

more, Pittsburgh, Connecticut, Detroit, Ohio, Indianapolis,

St. Louis, Iowa, California, and Oregon.

In the large cities, where Dairy Council work is being

conducted on an intensive scale, the farmers usually pay one

cent for each one hundred pounds of milk which they sell

and the milk dealers pay a like amount. To give you an

idea of what this one cent from the farmer and one cent

from the dealer mean, I might mention the latest Dairy
Council organized, in Detroit. We will have a budget of
about $60,000 a year to begin with. The other branches

of the industry pay proportionately, and you will be glad to

know that every branch of the dairy industry is now finan

cially supporting the Dairy Council, some, of course,

stronger than others. It is our aim to get as nearly 100

per cent membership as possible from all branches.

During the year 1925, the Dairy Councils will spend ap

proximately three quarters of a million dollars in educa

tional work.

There are approximately one hundred and forty Dairy
Council workers, all being specialists in their particular

line. Some of them are especially trained in dramatics, others

in nutrition work, and so on. Some of the Dairy Councils,

especially those in Pittsburgh and Philadelphia, devote a

part of their time to quality control work with the farm

ers, helping them produce a higher quality of milk. We

recognize full well that improved quality and educational

work together make a complete and highly effective pro

gram. In the Dairy Council territories where we do not
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have quality control activities, it is because this important

work is being handled in a very efficient way by the health

department of the city or by the milk dealers.

The health program of the National Dairy Council is a

very broad one, and emphasizes eight important health rules,

featuring not only milk and milk products, but fruits, vege

tables, drinking water, brushing the teeth, playing part of

every day out of doors, sleeping maiiy hours with the win

dows open, and bathing oftener than once a week.

Because the Council has been broad and highly serviceable

in its work, the public has rallied around the Council to a

remarkable degree, and we are now considered as one of
the leading health organizations of America.

No one who knows the work of the Council thinks of it

as a commercial organization. We are teaching health. Our

aim is to sell health, and as a result of this, the industry

gains, because health cannot be taught without the consump

tion of milk and milk products being increased to a great

degree.

Dairy Council work is conducted through ten different

channels. Our most fertile field and the field from which

we receive most calls for our program of health is the

schools. The school officials, when they ‘become acquainted

with Dairy Council work, recognize that we are after no

selfish gain. As a result, they are anxious for our workers

to come into the schools and weigh and measure the chil

dren, put on demonstrations, tell stories, put on health and

milk plays, conduct poster contests, and numerous other

things, including the conducting of many health games of
various descriptions.

Our second channel through which we work consists of

women’s clubs, including the Parent-Teacher Associations,

which are growing stronger each day throughout the coun

try, and which are keenly interested in the welfare of the

children, the teacher, and the community life in general.
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In various women’s clubs, we give our demonstrations, we

put on our plays, we show our motion-picture films, we con

duct food budget classes, supper clubs, and numerous other

projects.

Our third channel of publicity is through the newspapers.

We do very little advertising, and we therefore buy very

little space. We do, however, cooperate with the editors

and the health department of the newspaper staff, giving

them information and articles for publication on foods, etc.

Various contests are conducted in cooperation with news

papers, such as newsboys’ contests and limerick contests.

Our fourth channel of publicity consists of work in fac

tories. Here our workers demonstrate and tell of the im

portance of dairy products, leafy vegetables, and fruit in

the daily diet. It is truly wonderful how the men engaged

in factory work, as well as various other industrial pursuits,

are turning toward the drinking of milk.

The fifth channel of publicity consists of work in the

playgrounds. .

The sixth way in which our work is conducted is "by

means of the radio. We broadcast over various stations

throughout the country, and oftimes educational literature
is offered the listeners-in.

The seventh way our work is conducted is by means of

the movies; the eighth, by means of window displays; the

ninth, by quality improvement work; and the tenth through

miscellaneous avenues.

Now for the results of Council work. It cannot be

measured exactly, but we can look about us and see what is

happening along the very same lines which we are working,

and then we can truthfully say we helped to do it. In
general, I would say the results of Dairy Council work are

five-fold: First, improved health; second, increased con

sumption; third, improved quality; fourth, closer relation

ship between producer and dealer; fifth, a greater public
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appreciation regarding relative low price of dairy products.

With respect to increased consumption, let me cite the

following figures. During the past four years, milk con

sumption has gone from 43 to 55 gallons per person per

year. This is an increase of over 27 per cent per person.

Butter consumption in four years has gone from 14.7

pounds to 17.25 pounds per person, which is over 17 per

cent increase.

Cheese consumption in four years has gone from 3.51

pounds to 4.2 pounds, which is approximately 20 per cent

increase per person. .

Ice cream in four years has gone from 2.46 gallons to

2.56 gallons per person. This is only 4 per cent, but is

accounted for by considering the low consumption last year

due to a cold summer. Leaving o-ut last year’s figure, and

considering the three previous years only, the increase was

9 per cent, which is at the rate of 3 per cent per year.
- VVith the health wave continuing and gaining momentum

each year, with this industry having the‘ most healthful food

available to mankind as its basis, and with this food being

the most economical food available, there is evidently a great

future. The c-ow is a most efficient producer of human

food, utilizing feed approximately seven times more effi

ciently than the beef animal, and fitting into the scheme of

American agriculture in a most admirable manner. She

keeps up the fertility of the soil, and affords constant em

ployment for the farmer, increasing his net income tremen

dously. There is a great future for the cow and her prod

ucts. And more and more each day, the farmer is recog

nizing that he cannot make a living by working only three

or six months each year. He must find employment for

twelve months, either going into factory work in the win
ter or arranging his type of farming so as to keep profitably

busy the year around, and the dairy cow will fit in here

unusually well.
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So our cow is right and our product—milk—is right.

Why isn’t there a future? And when the scientific world
says, “Drink more milk, shift your food bills so that there

will be 44 per cent rather than 20 per cent expended for

dairy products,” there are surely better times ahead.

In ten years, or by 1935, milk consumption should be 75

gallons per person, instead of 55 ; butter consumption should

be 25 pounds, instead of 17; cheese consumption should be

ten pounds and maybe 20 pounds per person, instead of four

pounds; and ice cream consumption should be ten gallons

instead of less than three gallons per person. These figures

should not be looked upon as fantastic dreams, for they are

being realized in some countries even today. For example,

milk consumption in Sweden is 70 gallons per person;

butter consumption in Canada is 27 pounds, and cheese

consumption in Switzerland is 26 pounds. Uncle Sam, by

the way, sits at the end of the table and when the cheese is

served he scarcely gets enough to be recognized.

So let us increase the consumption of dairy products and

promote the growth of the dairy industry until it finally

occupies its rightful position among the industries. An
increased use of dairy products, together with a greater

consumption of fruits and leafy vegetables, together with a

close observance of the other health rules set forth by the

Dairy Council, will result in a healthier American race and

a more efficient American race, all of which means indi

vidual development and achievement, and greater national

security.

DISCUSSION

MR. BULMER: It would seem that some cities are not en

titled to support a milk campaign because of the low quality

of milk distributed. In one city a campaign for the in

creased consumption of milk was put on in advance of pro

viding safe milk. Shortly after the campaign, about one
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hundred cases of typhoid developed, due to a contaminated

supply. Where safe milk is distributed, milk campaigns

are fine, and in Birmingham we have increased consumption

materially and now feel we are ready for a real campaign

to increase milk consumption.

MR. MAUGHAN2 We will not go into any territory where

safe milk is not available. We now organize permanently

rather than for a brief campaign.

MR. YATES: I believe at least ten per cent of the children

in our public schools are undernourished. Doubtless more

children suffer for want of milk than as a result of bad milk.

“The strength of a nation depends upon the health and

strength of its individual members. It matters not how
wealthy a nation may become, how large its cities, how vast

its armies and nar/ies, if the health of its people is on the

decline, it will rapidly perish and decay.”

—Disraeli.



REPORT O-F COMMITTEE ON TRANSPORTA
TION OF MILK AND MILK PRODUCTS

RUSSELL S. SMITH, Chairman

The high degree of perfection which has been obtained

in methods of transportation and distribution of milk and

milk products is a distinct credit to the dairy industry.

There should be no relaxation in efifort to improve con

ditions and practices, as there is considerable wastage and

spoilage of milk and milk products in spite of the degree

of perfection reached.

ECONOMIC WASTE

Some of the points brought to the attention of the

President’s Agricultural Committee by Secretary Hoover

in his discussion of the wastes that cause costly losses no

doubt apply to the dairy industry and are cited below:

1. Waste from speculation, relaxation of effort and ex

travagance of booms, with the infinite waste from unem

ployment and bankruptcy which comes with the inevitable

slump.

2. Waste from excessive seasonal character of produc

tion and distribution.

3. Waste caused through lack of information as to

national stocks,‘ of production and consumption with its

attendant risk and speculation.

4. Waste from lack of standards of quality and grades.

5. Waste from unnecessary multiplication of terms,

sizes, varieties.

6. Waste from lack of uniformity of business practices
in terms and documents, with resultant misunderstandings,
frauds, and disputes.

135
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7. Wastes due to deterioration of commodities.

8. Waste due to inadequate transportation and ter

minals, to inefficient loading and shipping and unnecessary

haulage.

9. Waste due to disorderly‘ marketing, particularly of
perishables, with its attendant gluts and famines.

10. Waste due to too many links in the distribution

chain and too many chains in the system.

ll. Was-te due to bad credits.

12. Waste due to destructive competition of people who
are in fact exhausting their capital through little under

standing of the fundamentals of business in which they

are engaged.

13. Was-te due to enormous expenditure of effort and

money in advertising and sales promotion effort, without

adequate basic information on which to base sales pro

duction.

14. Waste due to unfair practices of a small minority.

15. A multitude of wastes in use of materials, in un

necessary fire destruction, in traffic accidents and many

other directions.

Changes in methods of transporting milk have occurred

in recent years and a resume of the extent of some of

these changes may be of value t-0 the members of this asso

ciation.
'

TANK CAR INSTALLATIONS

Insulated, glass enamel-lined metal tanks placed in in

sulated cars form a type of conveyance for bulk shipments

of milk which is gradually being used to greater extent in

some cities. These tanks are mounted on special cradles

which are anchored to the needle-beam of the car, thus

making a solidity -of installation which is necessary in vol

ume transport of liquids. The cars are mounted on pas
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senger service trucks and have special buffers to offset

the effects of impacts.

Since the first installation of tank cars in Boston, Mass.,

in 1907, the number has increased, the increase being rapid

in the past two years, until in Ianuary, 1925, there were

approximately eighty tank cars in use, these being princi

pally in the cities of Pittsburgh, Philadelphia, and Chicago.

This form of bulk transportation is suitable for country

receiving stations and city plants which are located on

sidings so that the cars can be shunted adjacent to both.

The ideal method of filling and emptying the tanks would

be a gravity system; however, it is a common practice to

pump the milk into and out of the tanks. Railway tank

cars do not constitute a system as flexible or as economical

generally as do the trucks mounted on semitrailers or re

movable cradles. A smaller investment is usually required

for tank truck installations than for tank car installations

and service where circumstances and facilities permit a

choice of either system. Trucks can complete the round

trip between country receiving station and city plants on

their own schedule and tanks on trailers can be added when

required. On the other hand, if tank cars are used there

is usually at least one extra car required in order to make

the service continuous. Minimum rates for tank car ship

ments are for 40,000 pounds, and it is plain that unless the

minimum load is hauled the service becomes uneconomical.

The use of tank trucks with semitrailers constitutes a more

economical system for handling variable shipments from

country receiving stations than do the tank cars where con

ditions allow a choice of system.

Tank trucks are usually owned by city distribu-tors, al

though in some cities hauling contractors own large numbers

of tank trucks and make a regular business of transporting

milk in this manner. At least one large railroad car com

pany is now making tank cars which they lease to dairy
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companies who desire a tank car service. Such a leasing

system may be desirable because of the large initial cost of

railroad cars equipped with insulated tanks. The inability

of dairies to make large investments in such equipment has

no doubt curtailed to some extent the-use of tank cars, but

now that such cars can be leased from the builders this type

of service will no doubt increase wherever conditions are

adapted for their use.

The use of transportation tanks on railroad cars f-or so

called pick-up shipments of milk, where milk is poured into

the tank from farmers’ cans at different stations along the

route, is not to be recommended. A railroad hauling milk

into New York City has made extensive experiments with
a type of flat car specially constructed to receive unit tanks.

The plan provides for a series of five or six separate glass

enamel-lined, insulated tanks, enclosed in heavy wood and

steel rectangular case, each tank with a capacity of 825

gallons. These tank containers are to be lifted from the flat

cars in the railroad terminal by derrick; swung onto a

motor truck; and, on arrival at the pasteurizing plant,

lifted off the truck into the plant; the milk pumped out; the

tank sterilized; and the unit returned to the railroad car.

This method offers many favorable considerations and pos

sibly some economy, especially on shipments between coun

try
‘
receiving stations and city plants. The principal

objection seems to be that neither city nor country plants

are now equipped for handling milk in this manner. This

was revealed when, on the first trial shipment, the derrick

used for hoisting broke under the weight of the tank filled

with milk.

In an experimental shipment of 253 miles in New York
State in 1924, it was found that the cream rose to the top

of the milk in the tank to such an extent as to make a top

sample test 15 per cent in butterfat. This fact caused the
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shippers to consider some method of agitating the milk

during transit to prevent the rising of the cream.

MOTOR-TRUCK TANKS

Metal tanks mounted on motor trucks and trailers for

the transportation of milk are a comparatively recent de

velopment. Their use has no doubt been influenced by the

development of motor transportation and better roads,

which -make possible the establishment of receiving stations

in milk—producing territory inaccessible by rail.

Since the first installation of metal tanks mounted on

motor trucks about the year I912 the number has increased,

more rapidly in the last few years than before, until in ]an
uary, 1925, it was known that approximately two hundred

and thirty metal tanks were in use for transporting milk.

There is a growing tendency to convert country bottling

plants within forty or fifty miles of large cities into receiv

ing stations and transport the milk in bulk to city dairies

and bottling plants. Insulated tanks mounted on motor

trucks or on railway cars are used for this purpose and

their use is increasing where conditions are adapted for

their use. The principal reasons for this change in the

country bottling plants are the relatively high rail rates on

cases of bottled milk and the development of new highways

which make possible the use of motor truck transport, thus

allowing bulk shipments in tanks.

In the Chicago area about twelve country bottling stations

have been converted into bulk receiving stations for the

foregoing reasons in the past two years, and during the

same period the number of tanks for bulk shipments by

motor have increased from about four to 20.

Capacities of steel, glass enamel-lined tanks mounted on

motor trucks vary from 300 to 1,500 gallons, and when

filled full as they should be at the start, the total weight of

both tank and milk will vary from 3,765 to 17,074 pounds.
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Copper tanks used for milk transportation-by motor

truck have a capacity varying from 450 to 1,500 gallons,

and when filled with milk have a total weight varying from
4,345 to 14,200 pounds.

It has been found advisable to distribute the load by

mounting average-sized tanks on semitrailers, as sometimes

if the larger tanks are full they exceed the maximum weight

limits permitted in some States.

Installations of tanks on motor trucks have been halted

in some instances when it was found that the motor unit

would have to remain idle when milk was not being hauled.

Tanks mounted on cradles, which allow the entire tank to

be removed from the truck body, have been observed. In
these instances the motor truck is used for other purposes,

but this would not have been possible if the tank mounting

had been permanent. It should be understood that such

economies in the use of the motor unit are only practical

when the entire time is not required in hauling milk. Both

the semitrailer and the removable cradle installations allow

for flexibility and expansion of milk hauling as Well as for

economies in the use of the motor unit; all of which is of

considerable value to the industry.

REFRIGERATED TRUCKS

New uses for mechanical refrigeration are being dis

covered almost daily. One -of the latest, which we believe

will be of interest to the members, is the application of a

mechanical refrigerating system to a motor truck with an

insulated body, used for delivery of milk in Ann Arbor,

Michigan. An insulated refrigerator body which holds

eighteen 10-gallon cans of milk is mounted on the truck.

This refrigerator body is cooled by means of a refrigerating

machine. The condenser coils, compressor and compressor

motor drive were located on top of the refrigerator body.
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This equipment was enclosed in a hood which had louvers

in its sides for ventilation.

The condenser is of the air-cooled type. The current

for driving the compressor motor is furnished by storage

batteries and the storage batteries in turn receive their

charge from a generator which is driven by the motor

truck engine.

We are advised that equipment of this type has been in

operation for about one year, and is used every day between

five in the morning and nine in the evening for both long

distance and short-distance delivery of milk, during which

time the equipment has performed satisfactorily.

The refrigeration is distributed in the refrigerator body

by means, of direct expansion coils hung on the ceiling

with drip pans underneath. The refrigerating machine is

stopped and started automatically, being controlled by a

thermostat, located inside of the refrigerator body. This

thermostat stops and starts the small electric motor which

drives the refrigerating machine.

In reference to the cost and operating expenses, we have

been advised that when the truck body is built on the pro

duction basis, that it will not cost more than a high-grade

refrigerator of the same storage capacity. Also, the cost

of the refrigerating unit is about the same as standard

models. No data on the operating expense of the truck

have been obtained.

Under usual conditions, the mechanical refrigerating

unit will consume about Z5 kw.-hrs. of electrical energy per

day. The machine is entirely automatic in its operation,

and the motor requires hand oiling but once per month.

In order to keep the storage batteries fully charged on

Sunday or other days when the truck is not driven but when

the refrigerator body is in use, a motor generator may be

used for supplying the electrical energy.

In 1920 a Chicago concern experimented with a refriger
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ating unit and insulated truck body for transporting meat

and dairy products to nearby towns. An attempt was made to

utilize a separate small gasoline motor attached beneath the

large truck and to have the refrigerating unit in an en

closed compartment on the truck. Problems of cooling the

small motor and of condensing the refrigerant halted pro

gress of the experiment. The experimental apparatus was

discarded and insulated truck bodies having provisions for
ice and salt brine tanks inside were used.

Insulated truck bodies having overhead tanks and pipes

which allow for the natural circulation of brine to conform

to changes in level of the moving truck are now in success

ful use for the delivery of ice cream, milk, and other dairy

products. The daily expense of refrigerating .in such a

system is limited almost entirely to the cost of the ice and

salt used in making up the brine.

REFRIGERATOR CAR SERVICE

Applications of refrigeration to the handling of milk and

dairy [products bring out more and more the attention which

has been given to this important subject. Congress has

a keen insight into the needs of the interests which depend

on railway service in marketing their products. The joint
commission of agricultural inquiry has studied the car

shortage question and in its report to Congress has recom

mended complete standardization of freight cars and con

trol of distribution of all classes of freight cars. It also

recommends the unification and joint operation of facili

ties at terminals wherever such unification and joint opera

tion will result in economy and better service. On some

railroads there is a shortage of locomotives and the supply

of box cars, coal cars, stock cars, and refrigerator cars

is inadequate to meet the demand during normal periods

of activity and should be rapidly augmented. Emphasizing

the dependence of shippers of perishable commodities upon
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the refrigerator car supply, the commission recommends

extensive and prompt additions to present refrigerator car

equipment by each carrier in accordance with its needs or

extension of private line car companies; a central control

of refrigerator car supply and progressive retirement of

the older and inefficient equipment.

In January, 1925, the number and ownership of refrig

erator cars in the United States and Canada were as fol

lows:

Owner Total cars
Railroads, each owning more than 20 refrigerator cars. . .. 32,934
Railroads, each owning less than 20 refrigerator cars.... 173
Canadian owned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6,084
Mexican owned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Private (railroad controlled) . . . . . . . . . . . . . . . . . . . . . . . . . .. 95,114

Private . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,014
Packers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18,664

Grand total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 158,985

TRANSPORTATION RELIEF

A committee of the United States Chamber of Com

merce studied the transportation situation of the country

from the stand-point of motor transportation and in the

following conclusions the dairy industry can no doubt find

many points which apply directly to it and which should

be put into effect if not already practiced:

1. The -best interests of the public and the rail, water,

and motor carriers lie in cooperationibetween the various

agencies of transportation rather than in wasteful com

petition.

2. The greatest opportunity for cooperation is at the

points where the capacity of the railroads is most limited

and expansion is most difficult and costly; that is
,

in the

terminal areas of our great cities.

3
. Store-door delivery b
y motor truck, which would

relieve congestion in these terminal areas and greatly in

crease the capacity of the freight stations, is undoubtedly
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the greatest contribution which can be made to the solu

tion of the terminal problem.

4. Organized motor trans-port can also relieve the rail

roads of various forms of uneconomical service, such as

trap-car service, switching between local stations, and short

haul shipments within the terminal area. This will reduce

yard congestion and release many cars for more profitable

line haul.

5. To secure the fullest benefit from this organized

motor transport will require the utilization and further de

velopment of modern technical equipment, such as demount

able bodies, trailers and semitrailers, containers and

container cars, and mechanical handling appliances.

6. Outside of the terminal areas there are distance

zones, varying in different localities and for different com

modities, in which one type of carrier, the motor for short

haul and the railway (or waterway) for long haul, is clearly

more economical than the other, and intermediate zones in

which competition is inevitable. Motor trucks and ‘busses

should be used to supplement the facilities of existing

common carriers.

7. It is to the public interest, as well as to the interest

of the respective carriers, that the economic limitations of
each type of carrier be recognized, that the railroads be per

mitted to discontinue unprofitable service t-o which the

motor is better suited, and that the motor abandon its

efforts -to handle general traffic over excessive distances.

However, because of the public interest which affects the

operation of railroads, they have performed and must con

tinue to perform some service which is unprofitable, chiefly

in territory where the performance of highway transporta

tion would also be unprofitable. If .the railroads are to be

deprived of a substantial share of their_more remunerative

traffic through unfair and, to the trader, uneconomical meth

ods, the traffic remaining to the railroads must take on an
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added burden in the form of higher rates or impaired ser

vice. In all cases where the railroad can handle traffic with

greater or equal efiiciency, all factors being considered, the

public interest requires that it be allowed to do so. Un
profitable steam railroad service can in some cases be suc

cessfully replaced by the use of self-propelled railroad

motor cars.
l

8. To insure to the public continuity and reliability of

service, sound financial organization of motor transport is

necessary, as well as public regulation of common-carrier

motor service.

9. Passenger bus transport should be so regulated as to

secure the best service to -the public, certificates of public

convenience and necessity as already required in many States

being a useful means of insuring reliable and continuous

service. Rail lines can often advantageously extend or sup

plement their service by bus lines, and in States where this

is now prohibited such restrictions should be abolished.

10. Regulation of size, weight and speed of motor ve

hicles by States and municipalities should be made more

uniform. Regulation of common-carrier operations of

motor vehicles, including rate regulation, should be handled

by the Federal or State authorities, under the commissions

which now control the operations of rail and water carriers.

ll. Trunk highways in any area should be able to carry

the normal vehicular trafiic of that area, and, if the traffic

economically justifies the use of especially heavy trucks,

highways with stronger sub-bases must be provided. This

constitutes a problem requiring particular attention in the

design of highway systems and in the regulation of traffic.

In other respects present types of highways, present routes
connecting principal centers of population and production,

and the present trend in size, weight and speed restrictions

of vehicles using -highways show a rational system of high

way development that should be continued.
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12. Investigations now under way by the United States

Bureau of Public Roads, State highway departments and

other agencies to determine more fully the economic role

of the motor vehicle should be continued.

“The congestion of transportation,” the committee con

tinues in its report, “today centers around the terminals of
our great cities, and it is at these terminals that the rail

roads find the greatest difficulty in keeping pace with the

public need. With hardly an exception the main tracks of

our railroads have sufiicient capacity for the movement of

more freight than can be offered to them. With hardly an

exception the railroads are constantly faced with a demand

for more and better terminal facilities in the face of pro

hibitive real estate values and other stupendous obstacles

to expansion. Here lies -the greatest opportunity for the

motor truck. By the use of motor transport the facilities

of the terminals can be so expanded as greatly to increase

their capacity.

“The general demand for more and better rail transpor

tation is insistent, and the railroads are confronted by a

serious dilemma. They must either add to their present

terminal facilities or find a way to pass more freight
through them. Enlargement or multiplication of terminal

stations and team tracks in important terminal areas is

practically impossible because of the prohibitive cost, ob

jection of municipalities to the expansion of railroad hold

ings in congested areas, and, furthermore, the additional

traffic congestion that would result from greater centrali

zation of cartage operations in such areas.

“There are three principal directions in which the motor

truck can serve to relieve the terminal situation:
(K

1. By organized cartage instead of the present go-as-you

please methods of receipt and delivery at the rail terminal;

further than this, by store-door delivery, which is real com

pleted transportation.
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“2. By substitution of motor service for a part of the rail

service.

“3. By complete elimination of certain rail service. This
would cover intraterminal movement, such as movement be

tween industries or different plants of the same industry

within the terminal area, which would then be handled by

motor truck.”
I

OUTSTANDING Evmrrs RELATING TO TRANSPORTATION or
MILK AND MILK Pnooocrs

Long-Distance Bulk Shipment of Milk

On September 27, 1924, a dairy in Pittsburgh, Pa.,

shipped an insulated glass enamel-lined truck tank filled

with 1,350 gallons of pasteurized milk to Milwaukee, Wis
consin, where it was dispensed free to visitors at the

National Dairy Exposition. The time in transit was approxi

mately 6O hours, the distance being about 700 miles. Due

to the volume of milk, the low temperature to which it had

been cooled, the excellent insulation, the air temperature,

and the weather during the journey, the reported rise in

temperature in about 67 hours was 5° F., or from 36° F.

to 41° F.

Mlilk Sent Through the Air

On May 22nd a shipment of certified milk was made by

air mail from San Francisco, Calif., to Atlantic City, N. ].
It arrived in Atlantic City on the morning of May 24th,

the day previous to the Annual Convention of the Ameri

can Association of Medical Milk Commissions and Certi

fied Milk Producers. As the milk was in an insulated con

tainer, practically no change occurred in the temperature or

composition. This is no doubt the first shipment of milk

across the country through the air and it was carried out
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as a demonstration of expedited service for an essential

food product. _

Certified Milk Shipped Across the Country

In a milk-scoring contest for certified milk held at At
lantic City in May, in connection with the annual convention

of Certified Milk Producers and Medical Milk Commissions,

milk which was produced in California and shipped, well

iced, in an insulated shipping box, received the highest score

of 99.5 points. The fact that the first ten entries all scored

above 98 points and that three of them were shipped from

California calls attention to the high degree of perfection

which is possible in the preparation and shipping of raw

milk in bottles over a long distance.

Portable Milk Receiving Station

The New York Dairymen’s League Cooperative Associ

ation has an emergency milk receiving station on wheels

believed to be t-he first of its kind. This emergency portable

receiving station can be drawn by a railroad locomotive

to any point where it is desired and is of special service

in case any receiving station is burned or otherwise put out

of commission.

The portable plant is a complete receiving station capable

of handling 250 cans or 10,000 quarts a day. The plant

is contained in two standard refrigerator cars, each 40 feet

long. One car is the power house, the other the milk

handling station. The power car contains a refrigeration
plant, a high-pressure boiler for heating water and gener

ating steam, a direct-current light and power system, and an

electric-driven compressed air unit for t-he agitation of milk,

The other car contains a weigh can; can washer, steamer,

and dryer; receiving vat; internal tube cooler; and 600

gallon glass enamel-lined storage tank.
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Butter

Approximately 430,000 pounds of butter was made last

year for the United States Navy by four creameries in

Minnesota and one in Wisconsin. It is made from selected

sweet cream, pasteurized and churned without ripening.

The selection of cream and the entire process of manufac

turing, packing, and sealing in tins are under the immediate

supervision of an inspector working under the direction of

the United States Department of Agriculture. All of this

butter is packed in five-pound hermetically sealed tins, as it

is used aboard warships and may be taken through the

tropics without refrigeration. This was the sixteenth year

the Navy Department had sweet cream butter manufac

tured for its use.

Ice Cream

Sufiicient ice cream was packed in the refrigerator of the

S. S. Berengaria as it left New York on its world cruise of

four and one half months to supply the passengers during
the entire journey around the world. In addition to the

natural refrigeration of the cold-storage room, which is

kept at 18 degrees, the ice cream, which was packed in one

quart packages, will be packed with broken ice and salt

about three times a week. The passengers will have the

unique experience of eating the same kind of ice cream on

their way home as they had during the entire cruise.

Two tons of ice cream were packed in the refrigerator of
the Red Star Liner Belgenlamd, the largest liner to encircle

the globe, as it started on its world cruise from New York.
This supply will be renewed from time to time. Besides

the two tons of ice cream, the Belgenland also carried

16,000 pounds, or 8 tons, of butter and two tons of cheese,

which included half a ton of cheddar and 700 pounds of
Camembert. The Belgenlamd carried 450 passengers and a

crew of 601.
I
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These accomplishments direct special attention to the

efforts which are being made by some to reach perfection

in the sanitary production, handling, and transportation of
milk and milk products.

“There is nothing so powerful as truth, and often nothing

so strange.”
'



ECONOMIC LABORATORY CONTROL OF MILK

QUALITY BY MILK DISTRIBUTORS

Pnor. C. L. RoADHoUsE,

Dairy Industry Division, University of California,

Davis, Calif.

A discussion of my subject can best -be presented by

using as an illustration a cooperative arrangement that was

entered into by the East Bay Milk Producers’ Association,

of Oakland, California, and the Alameda County Milk
Dealers’ Association, with headquarters in Oakland.

A feature of the agreement was an arbitration committee

composed of Mr. Sam H. Greene, secretary-manager of
the California Dairy Council, Prof. H. E. Erdman, of the

Division of Rural Institutions, University of California,

and the writer. The committee was requested to assist in

bringing the producers and distributors together in matters

in which there was disagreement.

The Arbitration Committee, meeting first with the direc

tors of one association and then with the directors of the

other, and finally with t-he Executive Committees of the

two associations together, succeeded in bringing the two

organizations together in the matter of price to be paid for

milk and in other points of difference. Contracts were

finally signed, effective on January 1, 1924.

With a desire to stabilize the unsettled situation, it was

suggested to the producers’ and distributors’ associations

that the University of California, as a neutral institution,

might be willing to maintain a laboratory for chemical and

bacteriological work that would serve the two associations

as a demonstration of economy in avoiding duplication in

laboratory work. An arrangement was made by which the

151
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producers’ and distributors’ organizations shared the ex

pense of equipping a laboratory and paying the salary of
the laboratory man and the sample collector, the Univer

sity furnishing the laboratory space and supervision of the

work without cost.

MILK PRICE BASED ON BUTTERFAT AND BACTERIAL

CONTENT -

The purchase price agreed upon for milk from the Pro

ducers’ Association was 26 cents per gallon for 3.6 per

cent milk for the months February to Iuly, and 27 cents

for the months August to january, inclusive. For all milk

from an individual member of the sellers’ organization

having in excess of 3.6 per cent butterfat, the buyer paid

one quarter cent additional per gallon for each one tenth

of one per cent of butterfat -more than 3.6 per cent of but

terfat, up to and including a butterfat content of 4.1 per

cent; and for milk below 3.6 per cent, a deduction was made

of one fourth cent per gallon for each one tenth per cent

butterfat, down to and including a butterfat content of 3.1

per cent.

For all milk from an individual member of the sellers’

organization delivered during a given month and averag

ing a bacterial count of less than 50,000 bacteria per cubic

centimeter, the buyer paid the seller a bonus of one cent

per gallon. ,

ORGANIZATION or THE LABORATORY WoRK

The responsibility for the chemical and bacteriological

work and the collection of all samples was given to a grad

uate of the University, who was employed to supervise the

sample collector and with the help of a half-time assistant

plated all milk for bacteria and tested samples for butterfat.

Boxes containing a numbered rubber-stopped glass bottle

for each shipper were delivered to the plants and taken up
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by the sample collector each week. The butterfat determin

ations were based on composite samples collected daily by

the weigher at each plant from each shipment received.

These samples were collected weekly by the sample collector

and taken to the laboratory for testing. When there was

any irregularity in the butterfat tests from these composite

samples, fat tests were also made of the officially collected

samples taken for bacterial examination, and if they did

not check closely with the composite samples, payment was

made on the basis of the latter.

Samples for bacterial examinations were taken twice

each week by the official sample collector, and the average

for the eight counts made during a month was used as the

bacterial quality upon which the bonus payment was made.

Ordinary glass tubes used for taking bacterial samples

from cans become brittle when sterilized at high tempera

ture daily, and the breakage is an item of considerable ex

pense and some inconvenience. "On account of this,

aluminum tubes of the proper diameter were adopted for

use. One tube full of milk was taken from each full can

of milk received from each producer up to twelve cans.

When more than twelve cans were received from one ship

per, twelve representative cans were selected.

NUMBER or TESTS MADE EACH MONTH

Samples were collected from 85 dairymen delivering

milk to 12 plants. Four butterfat tests and eight bacterial

examinations were made for each producer. Bacterial ex

aminations were also made of sterilized cans in each plant

once each week. This gives a total of 340 butterfat tests

and 728 bacterial counts per month. The cost of maintain

ing this work, including the employment of two full-time

men and a half-time assistant, as well as maintaining a

Ford car, was approximately $470 per month.
'

When we consider that 12 plants received this service
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at a monthly cost of approximately forty dollars per plant,

the economy of this plan of conducting laboratory work is

apparent. The results obtained in a central laboratory are

more uniform; the work carried on by one or two expe

rienced men is more satisfactory than that of several medi

ocre operators; standard methods are more apt to be fol

lowed; and more efficient equipment can be provided.

ECONOMIC LABORATORY 'CON'l‘ROL BY MILK DISTRIBUTORS

The time has arrived when the city milk distributor must

check regularly the bacterial quality of the milk which he

purchases and of that which he sells, if his business is to

be properly protected. He should check the pasteurization

efiiciency in his plant, and the sterilization efiiciency of his

milk cans, bottles, and equipment. Good business manage

ment demands that this be done. The large distributors can

maintain laboratories for carrying out this work, and it may

be better that they have their separate laboratories. The

smaller dealers may not be able to maintain separate labo

ratories. In such cases, I believe that a laboratory main

tained cooperatively by several dealers can be a great aid to

them, and that the cost would be reasonable.

Health departments can check the quality of milk coming

into a city and the pasteurized milk being sold, but they

cannot be expected to make tests of efficiency in milk plant

operation. This work must be provided for by the dairy

plant operators themselves.

In cities where there is a demand for it
,

a cooperative

milk dealers’ laboratory may be located in a plant of one

of the larger dealers, or preferably in leased quarters apart

from any distributing plant. The cost of properly equip

ping such a laboratory would be about nine hundred dollars.

A capable man should be placed in charge of the work and

be responsible for employing extra help and the conduct

of the work. A trained sanitarian in this position may be
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of inestimable value as an adviser to the plant operators

when special problems arise that are difficult of solution.

The cost of maintaining a milk distributors’ cooperative

laboratory could be prorated among the dealers concerned

on the basis of the number of samples to be tested each

month, with a provision for a fixed charge for all extra

samples submitted.

The laboratory which was operated for the benefit of

the milk producers and distributors of Alameda County, as

described in the beginning of this paper, was a complete

success. It is believed that a similar laboratory operated

cooperatively by milk distributors may be even more success

ful because of the closer mutual interest of those supporting

it. Undoubtedly there are communities or counties in which
the adoption of such a plan would be of valuable aid in

maintaining uniformly a high quality of milk.

“All truth is an achievement. If you would have truth at

its full value, go win it.”
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REPORT OF COMMITTEE ON SANITARY
CONTROL OF ICE CREAM

RALPH E. IRWIN, Chairman

The rapid increase in the use of ice cream, both as a

confection and as a food, the character of the materials

used in its manufacture, and the necessity for safety and

cleanliness in its preparation no doubt directed the attention

of the Executive Board to the necessity for the appointment

of a committee to consider the sanitary control of ice cream.

There are 4,500 -plants in the United States now manufac

turing ice cream for wholesale or both wholesale and retail

trade. The total production of these plants for 1924 is

given as nearly three hundred million gallons, making an

annual per capita consumption of over two and one half

gallons." This business represents an investment of nearly

three hundred million dollars and has an annual production

value of over two hundred and seventy million dollars.

There are 32,000 employees dependent upon this business

for a livelihood.

The standardization of ice cream is a live subject. The

committee believes, however, that sanitation has little to do

with the amount of the various materials used in the prep

aration of ice cream and that we should confine our atten

tion to the quality of materials used, the efliciency and

condition of equipment in the plant, the personnel of the

plant, and the methods and equipment used in the final

distribution of the finished product.

There are no national standards dealing directly with the

sanitary control of ice cream. Therefore, the committee has

confined its report largely to a study of existing State regula

tions, believing that State regulations should be understood
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and possibly improved before an association like this may

do much through municipal regulations.

Recently the National Association of Ice Cream Manu

facturers opened an office in Harrisburg, Pennsylvania,

with apermanent secretary in charge. This office has been

most helpful through its Bureau of Serviceiand Standards.

It is from the file of this Bureau that much of the informa

tion was obtained relative to present State regulations. Four
of our 48 States have furnished no information, 19 have no

sanitary requirements, and 25 have done something. Prac

tically all States have defined plain ice cream, fruit ice

cream, and nut ice cream. These definitions usually state

as follows: _

Plain ice cream is a frozen product made from cream

and sugar with or without gelatin, plus natural flavoring

and not less than 8 per cent milk fat.

Fruit ice cream is the same as plain ice cream plus sound

clean natural fruits and not less than 6 per cent milk fat.

Nut ice cream is the same as plain ice cream plus non

rancid nuts and not less than 6 per cent milk fat.

Such definitions are not considered of much sanitary

value.

Two States require the ice cream mix to be -pasteurized,

as follows:
i

1. Iowa: 145° F. for 25 minutes, or 185° F. flash.

2. Louisana: 145° F. for 25 minutes, except for nuts,

fruits, and flavoring.

Six States require the milk and cream used in the mix

to be pasteurized, as follows:

1. Arkansas: 145° F. for 25 minutes, or 150° F. for 20

minutes, or 170° F. flash. _

2. Connecticut: 142° F. for 30 minutes.

3. Kansas: 145° F. for 30 minutes, or 180° F. for 30

seconds.
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4. Indiana: 145° F. for 30 minutes, or 165° F. for 30

seconds.

5. Nevada: 140° F. for 25 minutes, or'170° F. flash.

6. Tennessee: 145° F. for 25 minutes, or 150° F. for 20

minutes, or 170° F. flash. .

It is apparent that little has been done through State

regulations to insure the safety of ice cream. Much has

been done, however, by the manufacturers themselves to

insure safety. Many of the plants are giving -particular

attention to the sanitary condition of equipment, the pas

teurization of the entire mix with the exception of a few

flavors, and medical supervision over those employees com

ing in contact with the product. In contrast with this there

are still large numbers of small manufacturers who have

little or no interest in sanitation and certainly practice none.

It is believed that improvements may be made, and that

usually such improvements will come through the use of

State regulations as a basis. We are, therefore, submitting

the information received from each State relative to the

sanitary control of ice cream. .

1. Alabama: Requires the cleansing of containers and

prohibits the use of substances known to be deleterious to

-health.

2. Arizona: Requires the sterilization of utensils and

the pasteurization of milk from tuberculous cows. Pro

hibits the use of adulterants and the handling of ice cream

by those having infectious diseases.

3. Arkansas: Requires all milk to be obtained from

tuberculin-tested cows, sterilization of cans before returned

to the factory and again before filling by the manufacturer,

and the pasteurization of milk and cream at 145° F. for 25

minutes, or 150° F. for 20 minutes, or 170° F. flash.

Prohibits the use of preservatives, saccharin, coloring

matter, or flavors deleterious to health, and the handling of

ice cream by those having an infectious disease.
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4. California: Requires a permit from the Department

of Agriculture for the manufacture of ice cream.

5. Colorado: Allows the use of eggs, gelatin and gums

if not used to conceal inferior products.

6. Connecticut: Requires a permit from the State

Dairy Commissioner for the manufacture of ice cream,

the pasteurization of all milk and cream at 142° F. for 30

minutes, unless Grade A or certified milk is used. Work
rooms must be clean, light, drained, screened, and ventilated

in accordance with established sanitary principles. Opera

tors must be provided with clean clothing, wash rooms, and

shall not use tobacco while on duty. The use of adulterants

is prohibited.

7. Delaware: No sanitary requirements.

8. Florida: No sanitary requirements.

9. Georgia: No information.

10. Idaho: No sanitary requirements.

11. Illinois: Requires a permit from the Department of

Agriculture for the manufacture of ice cream.

12. Indiana: Requires (a) buildings well lighted and

ventilated- and no basement or cellar rooms unless approved

by the State Board of Health. (b) Hot water and steam

required for daily cleansing and sterilization of utensils

and machinery. (c) The screening or artificial ventilating

of mixing and freezing rooms that flies may be kept away

from mixing vats and freezers. (d) Milk products which

enter into the manufacture of ice cream shall be pasteurized

by heating to 145° F. for 30 minutes or 165° F. for 30

seconds. (e) Recording thermometers of type approved by

State Board of Health to be used on pasteurizing equip

ment. (f) Health certificates from ice cream handlers.

13. Iowa: Requires the pasteurization of the ice cream

mix at 145° F. for 25 minutes or 185° F. flash and a re

cording thermometer record of pasteurization to be on file.

14. Kansas: Requires healthy dairy animals, clean
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premises, healthy employees, and milk and cream to be pas

teurized at 145° F. for 30 minutes or 180° F. for 30

seconds. Cans must be sterilized after use and returned to

the manufacturer in 72 hours. Forbids the use of preser

vatives. _

15. Kentucky: Requires all cows to be tuberculin tested

and employees to hold health certificates. Forbids the use

of preservatives. _

16. Louisiana: Requires the -pasteurization of ice cream

mix at 145° F. for 25 minutes except ‘the nuts, fruits, and

flavoring. Requires a recording thermometer record of pas

teurization, impervious floors, sterilization of utensils and

containers after use, and cleanstorage rooms.

l7. Maine: Requires all milk and cream to be from

tuberculin-tested animals, employees free from infectious

diseases, and sterilization of cans before returning and again

prior to use. Forbids the use of adulterants.

18. Maryland: Requires clean factory and work room,

no sleeping quarters in factory, employees with clean cloth

ing and free from infectious diseases, wash rooms and sani

tary conveniences clean and convenient. _

19. Massachusetts: No sanitary requirements.

20. Michigan: Requires sanitary premises, and cans to

be thoroughly washed before returned to the factory.

21. Minnesota: Requires sanitary premises and employ

ees free from infectious disease. Prohibits the use of color

in plain ice cream and the use of adulterants in any product.

22. Mississippi: Requires sanitary premises, clean uten

sils, -healthful working conditions, and employees free from

infectious disease.

23. Missouri: Requires the Food and Drug Commis

sioner to grade and regulate plants manufacturing ice cream.

Prohibits insanitary premises and use of deleterious in

gredients.

24. Montana: Requires clean premises, cleansing of cans
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before returning to the plant and again before filling at

the plant. Prohibits use of adulterants and use of milk

from diseased animals.

25. Nebraska: No sanitary regulations.

26. Nevada: Bureau of Food and Drugs in charge. Re

quires milk and cream from tuberculin-tested herds or

pasteurized at 140° F. for 25 minutes or 170° F. flash. Re

cording thermometers required and charts must be kept on

file for two months.

27. New Hampshire: No sanitary regulations.

28. New Jersey: No information.

29. New Mexico: No information.

30. New York: Requires production and storage under

sanitary conditions.

31. North Carolina: Requires license from Department

of Agriculture, factories to be screened, equipment steril

ized, and all conditions sanitary.

32. North Dakota: No sanitary regulations.

33. Ohio: Requires shippers and retailers to thoroughly

cleanse cans and other containers as soon as emptied. Work
rooms must be free from dust, dirt, and contamination of

any kind, including unused tools, utensils and apparatus.

Well-equipped Wash rooms are required. Clothing of em

ployees must be clean and no tobacco shall be used. For
bids the handling of ice cream except when making brick

or fancy forms and then a separate wash room shall be pro

vided.

34. Oklahoma: Requires the factory to be properly

plumbed, lighted, drained, ventilated, and kept free from

flies and bad odors. Prohibits sleeping quarters in the

building and the employment of diseased employees.

35. Oregon: No information.

36. Pennsylvania: No sanitary requirements.

37. Rhode Island: No sanitary requirements.

38. South Carolina: No sanitary requirements.
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39. South Dakota: No sanitary requirements.

40. Tennessee: Requires all ice cream manufacturers

to obtain license and to meet the national Government

standards. Ice cream shall not contain any poisonous or

deleterious ingredients which may render ice cream injuri
ous to health. Prohibits the use of rancid or renovated

or process butter or any fat or oil other than milk fat or

the fat or oil contained in eggs and nuts and the fat or oil
of harmless substances used for flavoring. Prohibits the

use of milk, cream or other dairy products that have not

been pasteurized at a temperature of 145° F. for 25 minutes

or 150° F. for 20 minutes or 170° F. flash or boiled mo

mentarily.

41

42

43

44.

45

46

47

48.

(C

Texas: No sanitary requirements.

Utah: Federal standards to be enforced

Vermont: No sanitary regulations.

Virginia: No sanitary regulations.

Washington: No sanitary regulations.

West Virginia: No sanitary regulations.

Wisconsin: No sanitary regulations.

Wyoming: No sanitary regulations.

What the law insists upon, let it have of your own free
will.”



VETERINARIAN OR DAIRYMAN, WHICH?

PROF. A. D. BURKE,

Department of Dairying, Oklahoma Agricultural and

Mechanical College, Stillwater, Okla.

Successful dairy inspection is the outgrowth of necessity,

the direct result of a demand for safe milk. Its develop

ment has been one of slow growth rather than spontaneous

origin, although the present system may scarcely be said

to dateback twenty-five years.

That a complete and efficient system of inspection may be

established in a short period has been demonstrated notably
in a southern city, where, if I am correctly informed, the
entire dairy industry has been practically rehabilitated in

a period not greatly exceeding three years. _

However, in the majority of municipalities dairy inspec

tion is the result of careful study and labor, built up step by

step, through the unceasing tireless efforts of those inter

ested. Its success depends upon six prerequisites:

l. An efficient inspector.

2. A well-equipped laboratory.

3.‘ Sufficient financial support.

4. Eternal vigilance on the part of those engaged in the

work.
5. Reasonable laws.

6. Cooperation.

The last five are fundamental. The first is vital. The

inspector! What manner of man shall he be? That he

must be conscientious, progressive, honest, punctilious, and

impartial goes without saying, for these are basic traits.

But We must go deeper. \Ve must study the question of
service.

An inspector is a guardian of public health. It is his
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duty to prevent rather than correct the outbreak and spread

of disease through dairy products. But once an outbreak

occurs, then correction and prevention are equally essential.

And in this particular the value of an inspector to his com

munity depends upon his ability to control both problems

efficiently. To this end he must be a sanitarian, a bacteri

ologist, and a chemist. The veteri_narian is almost a perfect

fit. His knowledge of diseases makes him so, for many

diseases of cattle are related to human ills, and as all of us

know, septic sore throat and tuberculosis may be directly

traceable to infected udders of cattle. But these are only

a small part of inspection demands. We are living in days

of cooperation. Cooperative creameries and milk plants are

being organized and in keeping abreast of the times the in

spector must be an organizer and marketing expert as well

as a sanitarian, for his stability in a locality largely depends

upon his ability to work for as well as with the dairymen.

The inspector must be more. Service demands that he

be a dairy technologist, for his problems are not alone with

the farm. His relationship with the ice cream manufac

turer, the milk dealer, the creameryman require that he be

versed in those subjects dealing directly with dairy manu

facturing. In my own experience as an inspector I have

been called upon to assist in planning milk plants and ice

cream factories, and having completed the plans, to advise

regarding the type of equipment and its location, for efiici

ent handling of dairy products results in economy, a safe

product, and satisfied customers.

In the year 1916 I made a survey of milk inspection as

related to processing dairy products. I was interested chiefly
in pasteurization and wrote to every city south of the fortieth

parallel with a population of eleven thousand or over. Replies

indicated that pasteurization was little known and less un

derstood, while opinions relating to the tuberculin test and

farm inspection were fairly uniform. Last year I completed
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a survey along similar lines and the information received

substantiated my view that our knowledge of processing and

handling dairy products is becoming standardized, whereas

ideas regarding farm inspection in the use of score cards,

temperature requirements, and dairy sanitation are beginning

to vary, indicating that dairy inspection is no longer devot

ing itself exclusively to the farm but is acknowledging the

importance of the mechanical, the technical, the marketing

and the chemical phase. Thus brought face to face with in

spection demands, we may now consider the question,

“Veterinarian or Dairyman, Which ”

A few days ago, while examining recommendations of

a committee appointed from this Association, I came across

the following: “Dairy and milk inspectors should be agri

cultural college graduates or should have at least attended

such an institution long enough to have acquired a work

ing knowledge of dairy sanitation, bacteriology and chem

istry.” My recent survey disclosed the fact that agricul

tural graduates trained in dairying head the list by two to

one; indeed one reply suggested that more confidence was

placed in a graduate dairy inspector by those engaged in

producing milk, while still another regretted the employ

ment of either the veterinarian or graduate dairyman.

I question all three suggestions above. I object to the

first because we need more than a mere working knowledge

of sanitation, bacteriology and chemistry. Dairy inspection

requires both a practical and a scientific knowledge. I object

to the second because he is a narrow dairyman who dispar

ages or lacks confidence in the veterinarian attempting to

protect and establish his herd, and I object to the third be

cause I believe that proper training if not found in either

the veterinarian or dairy student is difficult to obtain.

But to continue. The average annual salary of a dairy

inspector varies from $1,800 to $2,200. I am informed by

a veterinarian of prominence that the yearly income of a



166

man engaged in this profession is about thirty-six hundred

to four thousand dollars. Now the point is this: Unless

a veterinarian be employed at a relatively high salary with

a definite understanding that no remuneration be received

from outside sources, is he not likely to be lax in his at

tention to duties and have conflicting ideas regarding duties

to himself and to his town? There are exceptions. The

veterinarian may just be starting his career or perhaps his

ideals serve “to overcome the objections of a low salary,”

and these are exceptions expressed by a member of this

association. I believe he is correct. Veterinarians of my

acquaintance have high ideals. Personal contact tells me so.

If a veterinarian admits a career just beginning, does

he not have designs on the future establishment of a per

manent business for himself? A commendable proceeding,

but perhaps somewhat depressing to inspection work on

account of the change in inspectors. Reasonable compensa

tion might overcome the difficulty, but that is a future

possibility and the veterinarian makes his plans, builds up

a business, and works out his own salvation. Not so with

the graduate dairyman. The establishment of a plant de

mands a considerable outlay. It is more or less of a plunge

and his contentment must lie in the small but regular in

come, a devotion to his work, and service to his fellowman.

Again I offer an argument perhaps a little severe. It

questions the efficiency of a graduate dairyman content to

serve at the ridiculously low salaries frequently paid inspec

tors. The same might be said of the veterinarian, but we

must not forget that the dairy industry, as one veterinarian

informs me, is looked upon as the “backbone” of his pro

fession.

But is it not true that the veterinarian in dairy inspection

must devote his time to two different subjects, one largely

foreign to hisqvocation, whereas the graduate dairyman de
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votes himself to his life’s work and prepares for a greater

service to the dairy industry?

I have mentioned the value of the veterinarian in pre

venting disease and protecting herds. There are numerous

recorded occasions where the trained veterinarian detected

disease, quarantined the herd, and undoubtedly prevented

serious results. That is all true, and yet under average con

ditions few examinations of cattle can be made per month

and to be thoroughly efficient they should be made daily.

Unless this be done the spread of disease may result as well

under veterinary inspection as under the graduate dairy

man. Tuberculosis is our most dreaded disease. The

tuberculin test is our method of detection, yet the tubercu

lin test is limited and its diagnostic value occasionally some

what questionable. It detects but one disease, yet its value

is so widely acclaimed that I fear many consumers begin

to look upon it as the panacea for ‘all bacterial infection of

milk, and accordingly rest under a feeling of false security.

Don’t mistake my attitude. Not for one minute would I
sanction even a thought of its rejection. I have seen its

value established in no unmistakable way, and the veterina

rian is universally accepted as the logical man to establish

that value. However, our greatest safeguard to health,

acknowledged by all, lies in pasteurization, which protects

not against one, but against nzany diseases, and it appears

that the inspector should be he who has the better knowledge

of the process not only from the standpoint of sanitation

but from its physical and chemical effect on the product as

well. .

We may continue and argue that the dairyman is a one

line man whereas the veterinarian may serve as a meat and

food inspector and as a municipal sanitary officer. That
is true, yet we must admit that even now milk inspection

is suffering from insufficient personnel.

As a matter o
f_ fact I have studied the problem from all
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angles. I have examined college curricula for both veter

inary and dairy students. I have talked to dairy inspectors

and I have engaged in the work myself.‘ Let me sum up

conclusions as follows: A

Our cities may be divided into three great groups; small,

medium and large. To the small town I have assigned a

population as great as 40,000. It receives milk from rela

tively short distances; it contains few dairy establishments

and these not elaborately equipped. Its problems are those

of dairy sanitation and farm control, for the milk supply

is largely local. To it I have assigned the veterinarian.
For the medium-sized town I have established a popula

tion limit of 150,000. Here our problems become more in

tricate. Much of the milk supply comes from a distance.

Milk plants, creameries, and ice cream factories are estab

lished, and control involyes a knowledge of milk processing.

In addition many plant owners are neither technically nor

scientifically trained and the inspector may be called upon

for advice. To such cities I have assigned the graduate

dairyman.

Consider the large municipalities. VVhat of these?

Scientific, chemical, technical, and processing problems be

come far more intricate. And here also belongs the gradu

ate dairyman. Likewise bacteriological, sanitary and farm

control become more com-plex. So I have assigned the

trained veterinarian. Fail in one phase and we fail in the

other. Each is important. Each is essential.

Veterinarian or dairyman, which? Both. And I thank

you for the -privilege of offering a fifty-fifty proposition.

\

flKnow when to speak, for many times it brings danger to

give the best advice to kings.”



REPORT OF COMMITTEE ON REMADE MILK
DR. I. H. SHRADER, Chairman

For the past several years, both in this country and

abroad, there has been much discussion concerning remade

milk, with particular emphasis upon two aspects of the

question, namely: Laboratory methods of detection and

nutritive value. VVith regard to the former, the great

problem is to devise a method which will detect the presence

of small amounts of remade milk when mixed in a large

quantity of natural milk. This problem is still unsolved.

However, with regard to the nutritive value there has been

a great deal of work done and there are many authoritative

statements from well-known public health officials. It is

with particular reference to the latter that this report will

deal.

Holt (Diseases of Infancy and Childhood, page 159)
says that milk powder “*_ * * should not be advised when

fresh milk can be obtained.”

Dr. ]. Lane-Clayton in a report to the Local Government

Board (1913) finds that all the available evidence in this

and other countries supports the view that the boiling of
milk in no wise reduces its nutritive value to the young

animal. (Quoted from Hygiene and Public Health, by

Parks and Kenwood, page 368.)

The Committee on Nutritional Problems (Dried Milks)
of the American Public Health Association reports (Amer
ican Jozmial of Public Health, 1922, Volume 12, page

113): “Dried milk may be considered, for practical pur

poses, as free from the danger of the transmission of epi

demic diseaise, except under the rarest and most exceptional

circumstances, and its general use should mark a distinct

gain from the standpoint of sanitation.
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“The evidence * * * is quite consistent and plainly

places dried milk with pasteurized milk as regards the vari

ous factors of food value * * * Aside from the ques

tion of antiscorbutic vitamin, which easily can, and in our

opinion always should, be provided from other sources,

we believe that milk dried by any of the modern methods

properly conducted is the equivalent of the fresh milk from
which it was prepared. * * * \Ve believe there is ample

evidence to support the position taken by the Commission

on Milk Standards that there is no occasion for prejudice or

discrimination against dried milk as compared with pas

teurized milk even as concerns the most delicate factors of

nutritive value. * * * Powder and butter preserve milk in

the condition it was in on leaving the cow and prevent the

undesirable and very possibly deleterious changes which

occur during the holding and shipping of liquid milk. Cities

not surrounded by a dairy section or cities in a hot climate

can be provided with as good a milk supply as cities more

favorably located.”

This committee consisted of H. C. Sherman, Chairman;

C.-E. A. Winslow; E. L. Fisk; I. Greenwald.

The Committee on Remade Milk, reporting to the 1919

meeting of the International Association of Dairy and Milk

Inspectors, state: “\V e believe that as a substitute in time

of serious shortage, remade milk would have a really great

value in supplying milk to children who would otherwise

suffer. Your committee believes that remade milk should

not be sold in mixture with natural milk, but should be

sold only unmixed as remade milk; and that it should be

labelled so as to show clearly of what constituents it was

prepared and by what method of manufacture these con

stituents were combined.”
i

This committee consisted of Leslie \V. Ferris, Chairman;

Professor James O. jordan; Professor C. B. Lane; Dr.
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Wm. H. Price; Dr. Harry W. Redfield; A. F. Stevenson;

George B. Taylor.

The following year the same committee made the follow

ing statement in their report, page 64: “A report of the

results from a continuation of the investigation originated

and conducted by your committee of last year indicates that

remade milk may be used to advantage for infant feeding

for a short -period, especially where there is an unknown

market supply, but that when used over a long interval of

time may not be as desirable as natural milk.”

R. H. Dennet, New York State Journal of Medicine,

]uly, 1918, quoted in International Association of Dairy

and Milk Inspectors, 1921, page 83, states: “Dried milk

is even more digestible than boiled milk."

In a report to this Association entitled f‘Dried Milk
IPowder in Infant Feeding,’ on page 272 of our transac

tions of the 1923 meeting, Dr. Taliaferro Clark summarizes

the results of the intensive investigation by the United
States Public Health Service of the work in Boston on

dried milk powder in infant feeding. Among other state

ments are the following:
H The study in nutrition resulted in findings distinctly

favorable to the use of whole milk powder in infant feed

ing. * * * It seems safe to conclude that the infants

on whole milk powder gained in weight more rapidly than

did those fed on cow’s milk.

“The infants fed on a modification reconstructed from

unsalted butter and skimmed milk powder (Group III) in

creased less rapidly in weight in the older age group (4 to

6 months) and in the total group (all ages); but in the

younger age group (l to 3 months), the gain in weight

closely approximated that of infants on whole milk powder

for about ll weeks, but after the twelfth week on this diet

the rate decreased and the curve approached that of the

children fed on a modification of cow’s milk. * * *
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llFrom the bacteriological standpoint it would seem that

powdered milk, and especially the whole milk powder, can

be safely used for feeding infants where breast milk or

a good grade of fresh cow’s milk cannot be obtained.”

In the same year your Committee on Food Value of
Milk and Milk Products, under chairmanship of O. M.
Camburn, states on pages 149 and 150 of the annual report

as follows:

“The conclusions of Dr. Clark and his associates‘ are to

the effect that the dried milk powders and their remade prod

ucts used in the study are safe for infant feeding, and in

some cases seem to have distinct therapeutic value. It is

found that pound for pound dry matter, the dried milks

are equal to the common liquid milk in most phases; slightly

inferior with respect to antiscorbutic vitamine and some

what superior from the standpoint of curd formation."

“The Maternity Hospital of Minneapolis has been using

powdered milk of special fat grade for'21/3 years on their

babies from birth to any age, using it both as supplement

and as complement. using it continuously or interruptedly

with breast feeding. Good results, freedom from bowel

trouble, uniformity of product, availability, all appeal

to the Hospital authorities to such an extent that orders

have recently been increased for continued future sales."

In a report to The Nati0n’s Health, Volume 7, April,
1925, page 254, Dr. Supplee and his collaborators report

on “Dry Milk for School Service.” Among their conclu

sions as to the beneficial effects of dry milk is the following:

“It will be noted that the largest increase in gain is found

in the group receiving dry milk only. * * * The results

are not unexpected in view of those which have long been

observed from the use of this product in infant feeding.

The data' merely serve as additional information showing

that this form of milk has nutritive value comparable to

1Clark. T.. and Collins, S. D. P. H. Reports, Oct. 6, 1922.
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natural fluid milk and other milk preparations. Further signi

ficance of the results lies in the fact that this form of milk

embodies the factors of convenience and bacterial purity

to the degree which enhances its adaptability for use where

such factors are presented for practical consideration.”

It is apparent from the above quotations that remade

milk from milk powder is at least as good as natural cow’s

milk. -There is much evidence that in many cases such a

product is superior to natural cow’s milk.

Every large city at times experiences a great shortage

in its milk supply which necessitates the waiving of sani

tary control and allowing the admission of milk from vari

ous uninspected sources to carry over the shortage period.

Health officers might be excused in such emergencies for

waiving requirements for approved dairy farm equipment,

but they are not excusable for admitting milk which is

abnormal or unnatural because of being ofi‘ quality incident

to high germ life infection. The mere fact that the milk

is to be pasteurized is no reason for ignoring the menace of

an excessive prepasteurized bacterial content. The situa

tion becomes all the more aggravating for the reason that

the same meteorological conditions which operate to re

duce the milk supply likewise operate to lower the vitality
of infants. It is at such a time of excessive heat and

drought that the health officers should insure the very high

est degree of purity to the milk supply in order to relieve

the strain on the suffering infant. According to practises

in the past, the health officer may follow either of two

courses: Waive the requirements and allow anything to

come in which is called milk, or keep the restrictions on

and let the industry and public suffer. In many quarters

to permit the use of remade milk from milk -powder has not

been tolerated. *

Correspondence with the members of this committee as

to their ideas for this report brought only a few replies.
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Professor Washburn wrote that “dry milk is milk,” and

that natural milk is not uniform and yet it is all called

milk, and further states that if there should be any objec

tion on the part of the public to the flavor of a remade

milk, that is a matter between them and the dealer when the

latter uses remade milk to fortify the natural milk. An
other reply was from Professor Hiscock, who wrote that

the committee should endeavor to make a clean-cut state

ment of its attitude on this problem.

Your chairman has had no opportunity to submit this

report to the committee members for their perusal and ac

cordingly assumes entire responsibility for its contents.

In view of the above considerations as to the authorita

tiveness on which is based our belief in the high nutritive

value of remade milk from milk powder, and in view of the

problem confronting health oflicers in providing a satisfac

tory milk supply in times of shortage, we are led to the

conclusion that a health officer would be warranted in ad

mitting the use of such remade milk without prejudice, pro

vided that he should require of the trade a finished product

which in all respects equals the regular natural milk sup

ply which the remade milk is offered to supplement. I,

therefore. wish to present the following recommendations

for adoption by this Association as a guide to milk control

offi :ials:
‘

1. In times of natural milk shortage, remade milk from

milk powder may be used by dealers to supplement their

milk supply without any distinguishing labeling or other

specific marking, provided that the said remade milk equals

in quality the regular supply and that the milk powder has

come from factories which are under sanitary inspection

and whose milk before being made into powder complies

with the sanitary requirements of the supply which it sup

plcments.

2. When powdered milk is used as a large or small, but
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nevertheless, continuous factor in supplementing the nat

ural milk supply of a city, the labels or ‘caps must bear the

designation that remade milk constitutes part of the supply.

3. If the remade milk is used with a pasteurized milk, the

whole mix must be pasteurized under the conditions which

are required for the natural milk alone.

DISCUSSION

MR. BRowN: I feel I should take issue with Dr. Shrader

regarding the sale of remade milk without labeling in time

of shortage. I would suggest a statement of fact be made.

The necessity for supplementing the supply at times is real,

and some way should be provided so that remade milk may

be used when necessary.

“Truth when not sought after sometimes comes to light.”



REPORT OF COMMITTEE ON METHODS OF
BACTERIAL ANALYSIS OF MILK

AND MILK PRODUCTS

GEORGE E. BOLLING, Chairman

The committee is unable to present any report of work

finished in 1925.

We have collaborated with the Committee on Bacterio

logical Technic of the Society of American Bacteriologists

in the trial of numerous brands of peptone to learn their

influence on plate counts of milk. It is believed this work

should be continued on a broader scale. _

As em-powered by this Association in 1923, we have con

.tinued to examine dehydrated media intended for use in

plate‘ counts of milk. Our approval was given to the prod

uct of the Digestive Ferments Company, which was found

to give results within acceptable limits with those obtained

on standard media.

The committee feels that a general adoption of a super

vised medium, obtainable from a central source, for use in

milk control laboratories would tend to diminish oppor

tunity for criticism from sources or individuals, who for

one reason or another appear inimical to bacterial counts

of market milk. _

“The greater the obstacle the more glory in overcom

ing it.”
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A DETAIL IN THE MOJONNIER TESTING OF
ICE CREAM

C. S. MACBRIDE, Milk Specialist,

Detroit Creamery Company, Detroit, Mich.

It is the policy of our laboratory to check in every

possible way, to the end that our routine tests may be re

lied upon in guiding plant operations.

Our ice cream mix is made up in batches of approx

imately eight hundred gallons each. Eachgbatch is stand

ardized to within a few hundredths of a per cent of the

State standard for fat by use of the -Mojonnier tester. As
a further check, it is our policy to buy samples of our ice

cream at random from retailers’ cabinets and test it for fat

and solids. We do this about twice a week. We noticed

that these samples tested from .1 per cent to .6 per cent less

than our desired standard, or less than the fat content to

which our mix -before freezing had been standarized. We

immediately began a series of checks on our mix at differ

ent points in the plant to determine where this apparent

loss occurred. We found this apparent decrease in the

mix after freezing:

Mix before freezing Mix after freezing

10.16 10.03

10.12 9.92

10.61 10.03

10.32 10.10

10.22 9.58

Our method of handling the cream from the freezer, and

that purchased from the retailer, was to allow the sample

to melt by standing at room temperature until completely

melted and of approximately room temperature. As our

mix is homogenized at high pressure, we could not account
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for any fat separation taking place in the sample. After
trying various methods of preparing the sample and weigh

ing, we find that the following gives accurate results when

testing frozen ice cream.

The sample is kept frozen until ready for testing. An
extraction flask is tared on the balance and approximately

five grams of frozen ice cream is placed in the flask. The

flask is then placed in the cooling oven, melted to a con

stant temperature, and then weighed back on the balance.

The rest of the test is made in the usual way. We find

this method gives very accurate results as to comparison
of the mix and frozen ice cream from the mix.

Mix before freezing Mix after freezing

10.53 10.51

10.54 10.56

10.19 10.20

10.17 10.18

14.54 14.54

This apparent decrease is undoubtedly due to the nature

of the sample, and to the fact that we do not get an abso

lutely homogeneous sample of the frozen ice cream. There

is a possibility that this is due to a slight churning of the

mix in the freezers and subsequent separation of the butter

granules after melting. A higher homogenization pressure

might prevent this.

The above data is submitted merely as an experience of

a single laboratory and further inquiry should be made.

“For every wrong there must be a remedy, but the remedy

can be nothing less than the abolition of the wrong.”



SOME HEAT-RESISTING STREPTOCOCCI
FOUND IN MARKET MILK
H. O. WAY, Cleveland, Ohio ,

During the summer of 1923 one of the milk plants

catering to a high-class residence section in Cleveland had

considerable trouble with high bacteria counts. The build

ing and equipment were in good condition. During 1922

a new pasteurizing room had been built. A battery of three

new pasteurizers (Burrell spray system) and a new brine

cooler had been recently installed. All surrounding condi

tions were of a high type and practically everything con

nected with the plant and its operation was beyond criti

cism. Day after day counts of 300,000 to 400,000 colonies

per c. c. were obtained in the bottled milk. The Health

Department had complained several times and urged that

something -be done.

Plant control samples for bacteria count in duplicate

were taken twice a week by our laboratory. These samples

were from the pasteurizing vat, an empty washed bottle at

the filler, a bottle of mil-k ready to be -placed in the cooler,

and a bottle of the previous day’s milk which had been

hauled aver one of the moming routes and returned to

the plant.

Samples taken from the pasteurizing vat showed counts

frequently as high as 200,000 or 300,000 colonies per c. c.,

the one general type of small colony predominating. Sam

ples of the freshly bottled milk usually ran from 30 per

cent to 50 per cent higher than the vat, while samples from

bottled milk held in the cooler over night, hauled over the

route in the morning and returned to the plant as surplus,

usually showed a slight reduction from that taken at the

time of bottling.
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In this plant the milk passed from the pasteurizer vats

through a centrifugal pump which forced it upward about

fourteen inches and through an International filter. Sam

ples plated from the pipes after having passed the pump,

but before entering the filter, showed an increase in col

onies of about twenty-five per cent. Other samples, taken

as the milk passed from the filter to the cooler trough,

showed an increase of approximately another twenty-five

per cent, while samples taken from filled bottles showed

practically no increase over that from the filter outlet.

In another plant located in the west end of the city, and

about nine miles from the above plant, receiving its milk

supply from a source fifty or sixty miles distant from that

supplying the first plant, there was a similar experience

with these organisms. In this plant, however, the milk

passed from the pasteurizing vats (Creamery Package coil

system) directly over the cooler by gravity withoutpassing

through either a pump or a filter. In this case the count in

the freshly bottled milk varied little from that in the vats.

In a neighboring city about seventy miles southeast of

Cleveland another plant, using the same type of pasteurizer

as that in plant number two, had a like experience, but about

this time they installed an International filter, through

which the milk passed by gravity without being piimped or

otherwise agitated. In this case the count was reduced

about twenty-five per cent below that of the vat. In all

three plants the vat count, when pasteurization (142°-145°
F. for 30 minutes) was completed, usually varied from

100,000 to 300,000 per c.c. of the same type colonies.

Microscopic examination of the bottled ‘pasteurized

milk showed large numbers of streptococci occurring

usually in pairs and sometimes four or six, -while the raw

milk showed chains of six, eight, or ten, and sometimes 14

or 16 cocci. This, we believe, clearly demonstrates that

the increase in colonies was due not to growth, but to a
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breaking up of chains. The heat of pasteurizing probably

weakened or partly destroyed the gelatinous binding ma

terial and the agitation of the pump completed the breaking

up of the chains into smaller elements. -

Sounca or QRGANISMS

Considerable work was done in locating the source of

these organisms in the supply of plant number one. Find

ing them in the pasteurizing vat in such numbers naturally

led -us to examine the consignments of the shippers. Sev

eral of them were found to contain large numbers of these

organisms, while others had but few or none. Agar plate

cultures were made weekly from each shipper for six weeks.

Those having large numbers of these organisms on three

or more consecutive examinations were sent a letter in

forming them of the condition and asking for their co

operation. A personal visit was also made by the writer

to as many of the farms as possible to try to locate the

trouble.

In about twenty percent of these places udder infection

other than garget seemed to be the most probable cause;

and in one herd organisms of this type were isolated from

the milk direct from the infected teats of several cows.

In the other eighty per cent of places, teat cups and rubber

tube connections of milking machines, improperly cared

for, accounted for the trouble. When kept in ordinary

cold water, or air-dried between milkings, they were found

to contain millions of this type of organism; but when kept

completely submerged in a hypochlorite solution the trouble

disappeared. »

The search for their origin was continued to the freshly

voided urine and feces. The urine was found to be free

except where contaminated with feces, but the feces con

tained myriads of organisms resembling these on agar,



I
182

u

though comparatively few are able to resist the same high

degree of temperature.
“

A comparison of an aqueous extract of feces with a

sterile milk extract of feces showed comparatively few in the

aqueous extract that were resistant at the temperatures and

conditions of pasteurization; but about five times as many

resisted pasteurization conditions when milk was used to

extract a like amount of the same sample of feces.

CULTURAL CHARACTERISTICS

On agar plates these organisms appear as very small,

(“pin point”) colonies. Under the low-power microscope

(100 diameters) they are found to be of at least two types:

one a slightly filiform or elongated colony, and the other

nearly round, with a very slight halo. The one does not

seem to coagulate milk, while the other does produce a

slight coagulation in 72 hours at 37V2° C. They grow

readily on ordinary laboratory media at the usual temper

atures, but do not grow at the temperature of pasteuriza

tion. A sample of milk containing about 80,000 colonies of

these organisms per c.c. was placed at 142-145° F. for

72 hours, and at the end of that time was found to contain

approximately the same number (within the usual limits

of variation), thus showing that growth does not take

place under conditions of pasteurization. We have found

them to withstand 162° F. for one hour in milk. Further

work on the cultural characteristics has -been delayed for

some months because of the pressure of routine laboratory

work; but it is intended to make this the subject of a later

report. -

CONCLUSION

As a result of the work so far conducted we find that

when an unusual number of this type of organism is

present in a milk supply, it is the result of (a) an infection
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of the teats, and may be either in the milk canal or on the

outside of teat; or (b) milking machine connections not

properly cleansed and sterilized.

We feel justified, therefore, in concluding that when

any pasteurized milk supply shows the presence of large

numbers of these organisms, it suggests an insanitary con

dition either in the herd or in the equipment used in han

dling the milk.
s

If
W_ e judge ourselves by what we think we are capable of

doing, while others judge us by what we have already done.”



REPORT OF COMMITTEE ON SERVING MILK IN
SCHOOLS

PROF. W. P. B. Locxwoon, Chairman

1. The proper place to serve and conditions of serving.

School buildings were not built with the idea of milk ser

vice, and consequently the work has to be adapted to

different -places, some schools serving in the rooms, some

in the halls, and some even in the school yards. On ac

count "of the crowded conditions in many schools, facilities

have not been ideal. Possibly the serving has not been

ideal. I have heard the criticism that sometimes milk is

served during the first few minutes at recess" and then

children allowed to go out and take violent exercise and

play. From some standpoints this may not be best, but it

seems to be the general opinion that it is much better for
children to do this than not to receive milk at all. _

2. Caring for empty containers.
i

It is difficult to care

for empty containers by simply rinsing them, as required

by law in many places before returning bottles to the dairy.

When rinsing is not done, particularly in the summer time,

an undesirable condition may develop in bottles standing in

school buildings until the deliveryman calls for them,

which may not be until the following day.

3. Some children do not like milk. This is overcome in

some instances by the mob spirit, the child wanting to make

his room 100 per cent perfect, taking milk through the

straw, etc. I have understood from our workers that some

children have reached the point where they will not take

milk at home unless it is given to them through a straw.

4. Legitimate objection of some parents to their children

being served with milk. We have not experienced much of
this opposition, although it is prevalent to some extent,
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particularly in families that are financially able to give the

child all the milk that is desirable at home and milk of an

exceptional quality.

5. Distribution of the milk to the children who need it

most.

6. Financing of milk for those children who need it and

cannot afiord to pay forit. Ofttimes it has been found

that children who need milk most are the ones whose parents

can least afford to pay for it. In many cases this is a seri

ous problem. In other instances milk is provided by the

city, Kiwanis Club, Rotary Club, women's clubs, etc.

7. Attitude of teachers. The attitude of teachers has

a great deal to do with the success or difficulties encoun

tered in serving milk in schools. Some teachers feel that

it is one more thing put on them to do. Others who are

not naturally inclined to handle money find it very difficult

to keep accounts accurate. However, on the whole it has

been our experience that most teachers are very glad to do

their part of this work. Many of them have pointed with

pride to what has been accomplished in helping individual

children.
I

8. Deli‘:/ery and refrigeration of milk. The proper de

livery and refrigeration of the milk, particularly in warm

weather, is a problem, as is the keeping the milk from

freezing during the winter time, particularly in the North.

9. Supply in country schools. In country schools there

is a serious question of proper supply. It has even been

pointed out that the milk in the country is seldom, if ever,

pasteurized and frequently is from cows that have not been

tuberculin tested.

10. Children carry money from home for milk and use it

for other purposes. The school milk has competition with

candies, cookies, pop, and other things and it has been

brought to our attention on several occasions that children

sometimes use money meant for milk to buy other things.
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11. Necessity of keeping the children sold 0n drinking
milk. Children usually start enthusiastically to take the

milk, other things come up, and some tire of it. In my

correspondence with school authorities I find without ex

ception all are using every effort possible through stories,

lectures, nurses, teachers, and with both children and the

home people to impress on them the need of the use of

milk by children. It is an educational process and we feel

that notwithstanding the difficulties, the use of milk by the

school children is rapidly on the increase. It is also inter

esting to learn from milk distributors in the Boston district

that in territories where milk is served in the schools they

are selling larger quantities penfamily in the home, which

shows conclusively that the work done in the school for

the children is also carried on at home.

"Whoever serves the children well has no need for
ancestors.”



THE HEALTH DEPARTMENT AND THE MILK

_
DEALER

WM. B. PALMER, Executive Ojficer,

Milk Inspection Association of the Oranges, Orange,‘ N. j.

The purpose for which a health department is organized

is the safeguarding of the public health. Both the State

and local health departments are created under the State

laws, and in addition to regulations imposed by these same

laws they adopt sanitary codes dealing with the various

phases of public health. Observation of this mass of legis

lation will show that a large part has been designed to con

trol the purity and quality of the milk supplies. Standards

of chemical quality, bacterial content, and specifications for

equipment, production, processing, and distribution are

specified.
'

The control of the milk supply is an immense problem.

By a study of the situation we find that it is an interstate,

intrastate, intercity, and local problem. As to the matter

of interstate products, practically no Federal authority is

exercised as to sanitation, which is of primary importance

to the health official. Likewise the State departments of

health do not concern themselves in this matter, but devote

their time to certain lines of supervision within their re

spective States. However, these departments cannot main

tain sufficiently large staffs of employees and equipment to

assume the responsibility as a State problem. Therefore

it becomes a local problem and rests with each municipality

to enforce the State regulations and adopt and enforce

ordinances of their own suited to local conditions. Thus

cities, as well as many other communities, are faced with
the situation of supervising milk production over a milk

shed covering hundreds of miles and numerous plants main

187
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tained by many dealers, supplied by a great number of

farmers, and the milk from which is often dispensed in

several cities.

Three phases of the problem are thus presehted; namely,

legislation, the health department, and the milk dealer.

The matter of unifying legislation is evidently far distant,

but much time and effort is being given to the subject,

which will have a direct influence on revisions of present

laws and ordinances as well as new regulations. Public

health and food officials’ associations have accomplished

much to this end by drafting and recommending model

ordinances. Boards of health have combined, organized

as an association, and have adopted uniform ordinances.

Some health departments have made much progress, es

tablished laboratories, and have developed elaborate sys

tems of supervision, which other municipalities obtaining

milk supplies from the same sources have relied on for

protection. Such cities should be made to realize their

responsibilities in the welfare of their people and induced

to provide adequate means for the adminstration of their

health departments.

The licensing system established under the provisions of

the.State laws and in operation in the majority of munici

palities is a means for control of the dealers and their sup

plies. The licenses provide that the licensee shall abide by

the. ordinances and regulations of the municipalities. In
order to meet the demands set forth in these regulations it

is absolutely necessary for the dealers to maintain field

supervision and laboratory control. It is the duty of the

health department to keep constant check of the supplies by

inspection and milk analyses to ascertain if legal require

ments are fulfilled.

Many of the larger dealers are employing inspectors and

are operating laboratories, while numerous others have done

little or nothing in this most important matter, which is of
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vital interest to their business. This is possibly due to the

fact that a great many persons engaged in the milk business

are not aware of the scientific requirements. necessary to

safeguard their product and the public health, and this phase

of the industry has not been forcibly brought to their atten

tion. They are ignorant of the possible dangers involved

in the production and distribution of milk, as well as the

financial losses directly attributable to unsupervised supplies.

Health departments can be of great assistance to milk

dealers in perfecting the scientific side of their business,

thereby securing improved milk supplies and added protec

tion to the public, as well as the development of cooperation

with the dealers. They can assist in the instruction of

dairy inspectors while doing field work, give advice in the

establishing, equipping, and operating of laboratories, aid
in the planning of creameries and milk plants and their

equipment, and provide for scientific training of milk

analysts.

The consolidating of milk control work can be perfected

on the plan adopted by the Milk Inspection Association of

the Oranges, N. ]. This is an organization of boards of

health of five cities with a combined population of approxi

mately one hundred and forty thousand. The Association

is charged with full power for the supervision of the milk

supplies, and is equipped with a laboratory, office, and staff

to carry on the work. Funds are provided by assessments

which are included in each of the Board of Health budgets.

The advantages of uniformity in regulations and control

have been well demonstrated, with results beneficial to the

producers and dealers as well as the municipalities. Du

plication of work and expense has been eliminated and the

system has proved to be satisfactory from the standpoint of

economy and efficiency.

Boards of health can do much to simplify the present

chaotic conditions in the milk business due to the many
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types of legislation by adopting, as far as practicable,

standard ordinances which have the approval of official or

ganizations.

Further advancement can be gained by the consolidation

of small milk dealers. This was perfected by the writer

with the dealers of the Oranges, N. _I., who incorporated

and established a large pasteurizing and bottling plant

in the city and operate a creamery from which all their

supply is secured. The present output of this concern is

about 6,000 quarts daily. Through this plan the sources

of supply are centralized, small, inefficient, and inadequately

equipped bottling plants are eliminated, improvement in qual

ity of products is secured by the possibility of better con

trol and the use of better equipment, and the enforcement

of pasteurization is simplified by the volume of milk handled

and the ability of the concern to install proper machinery

and operate on an economical basis in com-petition with the

big companies. ~

Health departments and officials can give much time

with valuable results by securing the aid and cooperation

of other agencies which are interested in the milk prob

lem. In connection with the writer’s work in assisting

milk dealers to establish and perfect their own inspection

and laboratory systems, the assistance of the New jersey
State Agricultural College was solicited. The needs of

the ind-ustry were emphasized and request was made for
a course in dairy bacteriology. As a result a two-weeks’

short course is now being given at the College, starting this

month. The technique of the standard plate counting meth

ods of the American Public Health Association and chemi

cal analyses of milk will be taught. The work will include

both lectures and laboratory practice in making media,

sterilizing media and equipment, taking samples, methods

of preparing plates, counting and interpreting results, and

other laboratory practice. Special attention will be given
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to the matter of organizing the laboratory, choosing and

buying the material for bacterial analysis, and to the dis

cussion and comparison of the different methods in general

use with reference to equipment needed. Tuition is free.

A registration fee of ten dollars is charged to residents of
the State, and fifteen dollars for nonresidents.

The College advises that they will have a large regis

tration, which will possibly demand the repeating of the

course. It will, therefore, be possible for milk companies

and milk-products companies, as well as health depart

ments, to have laboratory operators instructed in milk analy

sis. Aside from the benefits to be derived by the dealers,

the public will also receive direct benefit because of the

improved quality of the milk supply which is bound to

result. This is also another means of bringing the dealer

to a realization of his responsibility in the protection of

the public health.

At the present time practically all of the milk dispensed

in the ‘Oranges is produced under supervision by inspection

and laboratory control maintained by the dealers. A great

deal of this has been brought about through the cooper

ation of the Milk Inspection Association with the dealers.

The results justify the further development of these

systems.

CONCLUSION

1. Milk legislation should be unified.

2. Health departments should be properly equipped for

the elficient supervision of their milk supplies.

3. Milk dealers should be educated to their responsibility

in the protection of the public health, the necessity for

safeguarding their milk supplies, and in the establishment

of proper systems to be employed.

4. Health departments of communities with common

sources of milk supply should combine their milk control

work under uniform regulations.



192

5. Small milk dealers should be consolidated, thereby

permitting the establishing of properly equipped plants, bet

ter control of the products, and the enforcing of public

health ordinances.

6. Health departments and other agencies-interested in

the milk problem should provide special educational courses

for inspectors and milk analysts.

DISCUSSION

DR. SUPPLEE: I note the suggested short course in bac

teriology. What is anticipated as the ultimate function of
those having two weeks’ training?

PMR. PALMER: The object is to secure the installation of
a laboratory and start work. It may not be ideal, but it is a

step forward. Intensive training during two weeks some

times leads to more progress than does training for a longer

time.

“People do not lack strength—they lack will.”
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REPORT OF COMMITTEE ON FOOD VALUE OF
M-ILK AND MILK‘ PRODUCTS

PROF. IRA V. Hrscocx, Chairman

Previous reports of this committee have dealt largely

with accumulating evidence indicating the important place

in the dietary of milk and milk products. Not only is milk

considered a most suitable food for consumption by man,

but it is indispensable in the diet of infants and invalids.

Because of the fact, however, that milk is a food__.easily

adulterated and contaminated, emphasis has been repeatedly

given to the importance of careful supervision of its,sani

tary quality. I

It is appropriate at this time to review the results of
recent investigations of the nutritive properties of milk.

In view of the stimulus given to campaigns for increased

milk consumption during the past few years, it has also

seemed again desirable to take account of stock, as itiwere,

in order to ascertain if our efforts have been wisely directed

and to what ex-tent they have been successful. Incidentally,

reference will be made to factors of a sanitary character

which have an influence on the quality of market milk.

The statement is frequently made that cow’s milk con

tains all the essential food elements in a form which is

easily assimilated. There is ample evidence to justify this

claim. From a practical milk inspector’s standpoint, this

fact should be borne in mind, although it is likewise im

portant to consider any possible limitations of the product

which may be demonstrated after careful research.

In the two previous reports, reference has been made to

the low iron content of -milk. It has been pointed out that

because of this deficiency a child should not be confined too

193
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long to milk as its sole food. Von Bunge was probably

the first to show‘ that milk is low in iron. He also showed

that mammalian young (the guinea pig excepted) are bom

with extra store of iron in the spleen and liver and that

these reserves become sources of iron for hemoglobin

building during the early periods of life when milk is the

sole article of the diet.

Abderhalden demonstrated’ that if an animal were kept

for a prolonged period on a diet consisting only of milk,

anemia would result with a marked decrease in the hemo

globin content of the blood. Addition of inorganic iron to

the milk diet did not result in an increase in the hemo

globin, although there seemed to be some favorable effect

upon the growth of the animal.

During the past year, Hart, Steenbock, and their co

workers” have reported that rabbits limited to a whole milk

(cow’s), sodium citrate diet develop a nutritional anemia

characterized by low hemoglobin and erythrocyte content

of the blood. Inorganic iron (Fe2O3) added to the basal

ration will not per se correct this anemia. On the other

hand, inorganic iron in the presence of fresh cabbage or
alcoholic extracts of dessicated cabbage or of yellow corn

meal (extracts free from iron) will prevent or cure‘ such

an anemia. Anemia on a milk diet was as readily induced

when the animal was subjected to irradiation as without.

These results and those of other workers in allied fields‘

are interesting and have attracted much attention, but as

recognized by the authors, the data are too limited for final

conclusions, and their significance with respect to the rela

‘Von Bunge, G., Z. Biol., 1901, XLV, 532.
‘Abderhalden, E., Z. Biol., 1900, XXIX, 193 and 483.
‘Hart, E. B., Steenbock, H., Elvehjem, C. A., and Waddell, J.,

Iron in Nutrition, J. Biol. Chem., 1925, LVX, 67.
‘

(a) Sure, B., J. Biol. Chem., 1923-24, LVIII, 693.

(b) Evans, H. M., and Bishop, K. S., J. Metabol. Research, 1922,
I, 319, 335, 1923, III, 201.

(c) Evans, H. M., and Bishop, K. S., J Metabol. Research, 1923,
III, 233.
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tion of vitamin E to the problem, for example, is not

entirely clear.

A second line of investigation has had to do with the

results of confinement on a sole milk diet in relation to

reproduction. Unsatisfactory growth and reproduction in

rats on a diet of milk have been reported by Mattill and

Conklin,‘ and Mattill and Stone,“ who believe that milk is

lacking quantitatively and qualitatively in substances nec

essary for adolescent growth and reproduction. Sure,’ and

Evans and Bishops, working with milk and synthetic rations

simulating milk have also noted failures in the reproductive

functions in rats.

These findings have been attributed to a dietary defi

ciency, vitamin X. Whole cereals have been found to pro

tect against sterility, or to cure it when once established.

The factor essential for normal reproduction may occur in

a wide variety of foods, as in egg yolk and in meat, but sur

prisingly enough it is reported to be exceedingly low -in

milk. Fresh milk has been utilized in these experiments, as

have total milk solids such as skim milk ‘powder and whole

milk powder. As pointed out by Supplee and Dow,” how

ever, while the evidence recorded by these investigators may

seem to indicate the existence of an unknown factor X, such

an hypothesis is not yet generally accepted.

Consideration has been given to suitable balances of the

various constituents of the ration. Mattill and his associ

ates" have shown that on a milk diet low in fat and without

added lard, reproductive failure does not occur. These in

vestigators have given particular attention to the matter of

‘Mattill, H. A., and Conklin, R. 11., .1. Biol. C11em., 1920, x1.1v,
137.

‘Mattill, H. A., and Stone, N. 0., J. Biol. Ghem., 1923, IV, 443.
"Sure, B., J. Biol. Chem., 1923-24, LVIII, 681, 693.
‘Evans, H. M., and Bishop, K. S., J. Am. Med. Assn., 1923,

LXXXI, 889.
'Supp1ee, G. 0., and Dow, 0. 1)., .1. Biol. Ohem., LXIII, 103.
“Mattill, H. A., Carman, S. S., and Clayton, M. M., J. Biol.

Chem., 1924, LXII, 729.
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reproduction when milk, either fluid or dried, was the varia

ble component of the ration. Preliminary investigations

by Supplee and Dow“ have shown that oxidative changes

which may take place under conditions prevailing in milk

powder, stored in air over long periods, prevent reproduc

tion. Successful reproduction and rearing of the young

resulted when the butter-fat, as supplied by the just process

dry milk, comprised from 2.8 to 5 per cent of the ration,

provided the milk powder had not been subjected to ex

cessive oxidation after manufacture.

It seems evident from the work of Anderegg," of Dan

iels and Hutton,“ and of Mattill, Carman and Clayton,“

that all substances necessary for normal growth and repro

duction are in milk, but that possibly certain of these sub

stances may be in too small concentration for most satisfac

tory development without being supplemented, It has

been observed, as above noted, that in animals fed milk low

in.fat, marked reproductive failure does not occur. Appar

ently, when more milk is taken, as would be the case in rats

fed a low—fat milk, enough of the various essential sub

stances are obtained for the production of a next genera

tion. Daniels and Hutton have obtained five generations

of normal young on whole milk (3.25 per cent fat) to
which a four-mineral mixture (aluminum, manganese,

fluorin, silicate, and milk) had been added and hence are

of the opinion that the deficiency of milk lies in its inor

ganic element. They state, however, that whether all four

of the salts used are in low concentrations in milk is not

clear, nor have they been able to determine which are most

essential. Aluminum and sodium silicate appear to be

necessary, but they must be so incorporated in a diet that

“Supplee, G. 0., and Dow, O. D., J. Biol. Chem., LXIII, 103.
"Anderegg, L. T., J. Biol. Chem., 1924, LIX, 587." Daniels, A. L., and Hutton, M. K., J. Biol. Ghem., 1925, LXIII,

143.
“Mattill, H. A., Carman, S. S., and Clayton, M. M., J'. Biol.

Chem., 1924, LXII, 729.
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they. are both available. The addition of the four minerals

to a purified ration in the same concentration in which they

were used in milk feedings was without effect. It is also

suggested by these authors that failure may have been due

to a lack of vitamin X in this mixture or to too little of the

added salts.

These investigations have been briefly summarized in this
report because of their general interest and because of their

possible significance. From a practical standpoint it should

be noted that most of the studies referred to above have been

made on small animals, chiefly the rat. The life span of these

animals is of course relatively very short as compared with

that of man. Furthermore, man's diet is not confined en

tirely to milk even in the infancy period, when fruit juices

or tomatoes or certain other products are given early to

supplement the vitamin C content of raw as well as of pas

teurized milk. The diet of infants is also regulated to make

up for the low iron content of milk, which seems to be its

most -marked deficiency.

Considering the problem broadly, these deficiencies seem,

therefore, to be of a minor character, for which suitable

supplements may be obtained. As a food for the growing
child, there is ‘no substitute for milk. As in last year's

report, it may be well to emphasize that milk is the best

protein food for infants and is an important source of cal

cium and vitamins. McCollum has stated that milk is the

most satisfactory article of food which is suitable for con

sumption by man, the fats of the milk constituting the most

important source in the American and European diet of the

dietary essential, fat-soluble A. Milk is unique in furnish

ing more calcium than any other common food. The re

sults of work by Sherman and Hawley quoted in a previous

report indicate that optimal storage of calcium is made

when the diet contains one quart of milk a day for each

child. The benefit of a liberal allowance of milk is not due
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entirely to the calcium content, but to the well-balanced

proportions of calcium, phosphorus, and other growth

essentials.

From the standpoint of infant feeding it is agreed that

breast feeding of infants should be encouraged whenever

possible. Recent studies have made it evident that phos

phorus plays a more important role in the metabolism of

in'fants, more especially in the metabolism of bone, than

had been realized. An inquiry as to the distribution of the

phosphorus in the dietary of the growing child naturally

implies a study of milk, which forms the sole constituent of

the dietary throughout the first months of life and its basis

during the following year.

Investigations of the total phosphorus content of milk

have been numerous, whereas studies of the phosphatid frac

tion have been very limited. Whatever may be the view

point with regard to the significance of phosphatid in the

diet, Hess and Helman“ have emphasized that it is a con

stituent of almost all the cells of the body, and that in the

human blood organic phosphorus constitutes over 80 per

cent of the total phosphorus, and inorganic phosphorus only

a small per cent. These authors have recently studied the

phosphatid and total phosphorus content of human and of

cow’s milk. Their analyses showed that cow’s milk con

tains about twice as much phosphatid as human milk. The

amount was higher in milk or in cream with a high per

centage of fat. The total phosphorus of cow’s milk aver

aged about four times as high as that of human milk and

was still higher in the -milk of goats.
A

Realizing that the production of clean, safe milk is es

sential, considerable attention has been given by milk in

spectors and also by representatives of the dairy industry to

methods of production. Pasteurization by the holding

process is now considered the most reliable safeguard at

1° Hess, A. F., and Helman, D., J. Biol. Chem., 1925, LXIV, 781.
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present available for practical use in communities. In
addition, increased efforts are being directed to secure clean

milk from healthy herds and handled by careful milkmen

who are themselves free from disease. The importance of

proper refrigeration is likewise recognized.

In view of the difference of opinion which still exists

relative to the probable effect of heat on the chemical and

physical properties of the mineral salts of milk, it is inter

esting to consider the studies of Bell“ onthe effect of heat

on the solubility of the calcium and phosphorus compounds

in milk. Some observers claim that the heating of milk

causes part of the soluble compounds containing calcium

and phosphor-us to change to an insoluble condition and be

precipitated, while others claim that there is no noticeable

change in the solubility of the compounds. Not only is

this found in the strictly chemical investigations of milk,

but in the nutrition experiments conducted by Lane-Clayton

(1916), Daniels and Loughlin (1920), and others on the

nutritive value of raw and boiled milks. Reference to

other observations has been made in the report of the Com

mittee on Pasteurization.

In Bell’s studies, fresh skim milk was heated to various

temperatures in order to study the effect of heat on the

solubility of the calcium and phosphorus content. These

studies were made with the aid of Pasteur-Chamberland

filters and a high-speed supercentrifuge. There appears

from the results to be a loss in the soluble calcium and

phosphorus contents of the skim milk due to heat, the loss

depending upon the temperature to which the milk has been

heated. The results from the methods employed, accord

ing to Bell, indicate that definitely measurable amounts of

those substances are removed from solution in milks heated

to 170 degrees F. or above. This temperature, however,

‘° Bell, R. W., J. Biol. Chem., 1925, LVIX, 391.
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is 25 degrees higher than the maximum usually recom

mended for pasteurization.

The average American food supply has been found to

be one-sided through liberal if not excessive use of meats

and sweets and insufficient use of milk, fruits, and vegeta

bles in the diet. The American Child Health Association

recently surveyed health practices in 86 cities of 40,000 to

70,000 population. Their investigators questioned over

thirty-five thousand school children as to their habits and

diet and learned among other things that while more chil

dren drank cocoa or milk for breakfast than tea or coffee,

39 per cent drank coficee. Forty-two per cent of the fifth

grade children were found to drink less than a pint Of milk

a day, while 22 per cent drank no milk.

Information obtained from 168 cities and towns of 46

States and the District of Columbia in 1924 showed an

average per capita consumption of 0.81 pint of milk sold in

these cities per person per day. A daily per capita con

sumption of one pint or more was reported by 29 cities.

Forty-nine cities and towns reported that less than a half

pint of milk was consumed on the average by each person

daily. Several of the large cities which reported a daily

per capita consumption of less than a half pint in 1920

showed somewhat higher figures in 1924 and still further

increases in 1925. Data supplied by the U. S. Department

of Agriculture for the country as a whole show that from
1920 to 1924, milk consumption increased from 43 to 55

gallons per person per year. Butter consumption during

that period increased from 14.7 to 17 pounds per person,

while ice cream consumption rose from 2.46 gallons to‘ 2.68

gallons, and cheese, from 3.51 pounds to 3.91 pounds. Ac

cording to Dr. Larson, milk consumption has increased

more rapidly than milk production.

Increased use of milk is particularly noteworthy in cer

tain of the cities which have benefited for some time by ex
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cellent programs of milk supervision. In recent years,

milk supervision in such cities as Birmingham, Boston, De

troit, New Haven, Ottawa, Richmond, and Toronto, for

example, has been developed to a high degree of effective

ness coincident with increased milk consumption.- The

milk inspector is naturally eager that an adequate supply

of safe milk be secured. His activities are chiefly educa

tional. The director of one bureau of milk inspection

voices the belief of many inspectors when he writes that

the public will never use the amount of milk and other dairy

products that they should until they have confidence in the

quality of these products, and until they feel that all along

the line, proper supervision is being given to the many steps

in the handling and manufacturing of these products.

Nutrition workers and public health officials have ex

pressed their belief that a quart of milk per day for every

child, and at least a pint for every adult, is desirable. Al
though there are undoubtedly a few persons who have an

undeniable _idiosyncrasy, usually some anaphylactic mani

festation, which may preclude the use of this food in their

diet, while other persons may have a “fancied dietary griev

ance against milk,” these by no means represent the mass

of the population. Hence there still seems to be abundant

occasion for the promotion of public health policies in

urging increased milk consumption to the desirable amount

above suggested. To quote from Dr. Haven Emerson’s

paper read at the VVorld’s Dairy Congress two years ago:

“The wealth of the nation in human and material resources

will surely be greatly enhanced when the consumer de

mands and is prepared to pay for a safe quality of milk

and an amount which will safeguard the nutrition of his

family.”

Slow progress is being made in extending the sale of

bottled milk in restaurants and hotels. It would be desira

ble to have all the milk served in these places handled in
0
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this manner, but many proprietors of these establishments

view the subject from the price basis alone. They do not

consider that by the bulk method the opportunities for in

crease in bacterial content are multiplied and that in many

instances the cream is unevenly distributed, so that it fre

quently happens that customers are served with skimmed

milk instead of the normal product. The patrons of restau

rants and hotels dealing in loose milk may be further "de

frauded -by the dishonesty of the owners or help in these

establishments through the wilful removal of cream and

the serving of the resulting skimmed milk for whole milk.

The prosecutions for milk varying from the legal standards

of fat or milk solids plainly indicate that as between the

bottled milk» and bulk milk in shops, hotels, and restaurants,

the samples of bulk milk are much more often found to be

below standard.

As one means of improving a milk supply and maintain

ing high standards, the value of the public health labora

tory can hardly be overemphasized. A recent study of the

situation in 100 of the largest cities of the United States

showed that bacteriological examinations of milk were

made in 84 cities and chemical examinations in 66 cities.

It is doubtless true that in a large proportion of the cities in

which these examinations are not made by the local public

health laboratory, this service is provided by State labora

tories or by local plant laboratories. The frequency of

analyses varies considerably, but in most cities carrying on

active milk supervision, efforts are made to secure samples

from each dealer at least once a month and from pasteuriza

tion plants more frequently, as once a week. It is urged that

efforts be made to secure greater uniformity in laboratory

bookkeeping in order that the results of examinations in

different cities may be more accurately compared. The

results of laboratory analyses are published either in bulle

tins or in the daily press in a little over half of the cities of
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the United States and Canada supplying this information.

Finally, it is noteworthy that there has been a tendency

during the past two years, particularly in several cities, to

make special surveys of the milk situation from a stand

point of both milk consumption and of milk supervision. An
excellent report has recently come to hand as a result of a

study of Memphis’s milk supply, while Detroit has reported

upon its situation through the Weekly Health Review. A
milk survey of 39 towns and cities of Kentucky was made

last year -by the State with the cooperation of the American

Child Health Association, and a state—wide program of

control similar to that of Alabama and of North Carolina

has been inaugurated. The Ohio Health News for May l,
1925, contains a summary of replies to questionnaires sent

out to 182 health districts by the State Department. The

results of these questionnaires showed a most creditable

improvement during the past three or four years in meas

ures for safeguarding the milk supply and for improving

its quality. In New York State, through the Department

of Farms and Markets, and with the cooperation of divi

sions of sanitation and labor of the State Department of
Health, surveys of individual city milk supplies have been

carried out, and efforts have been made to impress dairy

men withgthe idea that it is to their advantage to produce

good milk.

As a result of the efforts of city and State health offi

cials, strengthened by excellent cooperation on the part of

milk producers and dairy organizations, this country now

has a milk supply of which it may be justly proud. A
large percentage of our people, particularly those of the

largest cities, may have the benefit of high-grade milk.

Communities having lax supervision, or ordinances which

are out of date, are rapidly falling in line. The past two

years have witnessed notable progress in this regard.

The milk inspector’s task includes more than supervision
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of production. Milk consumption to reach the desired

standard of ‘one quart of milk per person per day should be

our goal. The value of pasteurization of milk and the need

for the proper care of milk in the home should be taught.

It is our duty to endeavor to impress these truths upon the

public which we serve.

If
Then, welcome each rebnfl‘
That turns earth’s smoothness rough,

Each sting that bids nor sit nor stand but go!”



A WELFARE DEPARTMENT OF THE DAIRY
INDUSTRY

SAM H. GREENE, Secretary-M anager,

California Dairy Council, San Francisco, Cal.

It is a fact not yet generally recognized that the same

fundamental principles underlie the dairy industry and the

same factors are involved in it as in the caseiof other

industries.

The accepted principles that economy in production and

manufacture, quality of product, and scientific distribution

are essential to its welfare is as true of the dairy industry

as of any other. The factors of production, transportation,

manufacture, and distribution, both wholesale and retail,

must be recognized in dairying, as well as in other industry.

It is necessary, however, to take account of the funda

mental differences in the organization of industries, for
these differences necessitate different methods of accom

plishing the same purposes. Those which are entirely

sound and successful in one industry may be unsound and

unsuccessful in another. Failure to recognize the force of
this principle has caused some painful consequences in Cali

fornia, and, I imagine, in other States also.
'

Not all industries are organized on the same lines; some

are very closely knit, while others are loosely linked up.

The Standard Oil Company is a good example of closely

organized industries. It controls its own production, has

something to say about transportation (inasmuch as it owns

its pipelines, steamers, and tank cars), does all of its own

manufacturing, and distributes its own products, some of

them, as in the case of gasoline and lubricating oils, directly

to the -ultimate consumer. It does all of its financing and

'
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maintains its own research, experimental, educational, and

publicity departments.

The work of all of these branches of its tremendously

varied activities is carefully and efficiently coordinated by

means of boards of directors, conference boards and other

machinery set -up within its own organization.

Now dairying is one of the most complex and loosely

organized of all industries. Production of raw material

is in the hands of our dairy farmers who are generally in

tense individualists, often do not agree among themselves

in settling the problems of production, and seldom accept

advice from others, even from other dairy farmers. Trans

portation is in the hands of the public utilities, railroads,

steamers, motor truck lines. Manufacture is almost as

divided as production, and fully as unorganized, and dis

tribution of butter andcheese is carried on largely by those

who have little interest in the welfare of the industry, so

little that most of them do not consider themselves to be

a part of it.

The research and educational work is carried on by the

Federal Government, the State agricultural colleges and in

some of the higher universities, and I should mention the

dairy and agricultural journals. Fair treatment—regula—

tion-ais enforced by the States, and, previous to the organi

zation of the National Dairy Council, the only publicity our

industry received was through county and State fairs.

Each of these groups is usually entirely independent of
the others, financially and in every other way. They do not

pull together and frequently are so antagonistic to one

another as to cause the loss of enormous sums of money

and to retard progress to an almost unbelievable degree.

If the cost of producing oil in any particular field is

out of line with the cost elsewhere, an investigator from
headquarters goes into that field and ascertains the facts.

Then another man goes there, lays the results of the investi
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gation before the field superintendent, and they work out

plans to get the cost of production down, calling in assis

tance from as many of the other branches as may be

neceessary.

Investigations of production in dairying are made usually

by Federal and State agencies, but what usually happens

when the results are ascertained? When a man from head

quarters goes into an oil field and tells the superintendent

his cost of production is too high and he must get it down

or the Company will get another man——that cost usually

comes down. If a man were to go to a dairy and tell the

dairy farmer his cost of production was too high and he

must reduce it
,

the dairyman would, quite likely, run him

off the ranch with a pitch fork. The same comparison

holds true in the departments of manufacture and

distribution.

In short, then, whereas all departments in the Standard

are coordinated in a unified policy of procedure, each do
partment of the great dairy industry is a separate entity

and a law unto itself. Yet the problems of the two indus

tries are identical. It is when we try to solve these problems

that we find we must use different methods.

With these thoughts in mind, the leaders of dairying in

California determined to attempt the formation of an or

ganization that should be more than a mere advertising

club, although promotion of the sale of dairy products is
,

of course, a major function.

These thoughts were well fixed in the minds of the men

who came together in July, 1919, to organize the California

Dairy Council. They desired to form an organization that

should be more than a mere advertising club, although

promotion of the ,sale of dairy products is
,

of course, a

major function. They wished to create an organization

which would embrace all branches and elements of the

industry, the dairy farmers, the creameries, milker-owned
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manufacturing and distributing concerns, the plants, cheese,

ice cream, condensed and powdered milk plants, the co

operative-farmer organizations, and farm-dairy and cream

ery supply and machinery men, feed dealers and bankers,

the College of Agriculture, the State Department of Agri
culture, the State Board of Health and State Board of

Education. It was the thought of this organizing group

that in such an organization, policies and plans could, in
time, be worked out, which would be acceptable to all and

which would result in saving some of the present great

economic waste and consequently react to the profit of the

entire industry.
9'

To be successful, the Council would have to confine itself

strictly to the broad fundamentals, leaving the more detailed

plans and the special problems to the attention of the par

ticular group most intimately concerned.

The Council is composed of what we term as active and

associate members. The active-member class embraces

those directly engaged in the industry, producing, manufac

turing, and distributing dairy products, and those who sup

ply feed, machinery, and finances. The associate-member

class embraces the educational, regulatory, medical, and
welfare people (who render extremely valuable service to

the industry), and all others who may be interested and

desire to keep in touch with our activities even if they are

not directly connected with them.

In the course of one generation, dairying has developed

from an individual farm activity to a great national indus

try, employing twenty-five million cows, and in all its

branches combined, the largest n-umber of people that are

engaged in any single industry in the nation. The annual
value, at wholesale prices, of all dairy products is close to

three billions of dollars. Yet the various divisions of this

enormous industry frequently operate without much con

sideration of their relationship to the other divisions. As
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an example, I find there is an opinion prevalent among the

canned-milk division that there is overproduction, and that

it is a mistake to encourage additional production at this

time. The facts are that the country, as a whole, is just

barely on a self-supporting basis, when all products are

considered together. The trouble is that too much milk

has gone to the condenseries, when it should have gone

into some other dairy product. If this condition were bet

ter understood, it would be less difficult to allocate the milk

so as to avoid an overproduction of the condensed product,

with a consequent loss to both the producer and the

condenser.

What the dairy industry needs is a board of directors, a

body with which all other industries provide themselves.

Naturally, the kind of board which I have in mind could

not operate in the same way that the Board of Directors

of the United States Steel Corporation functions. Never

theless, there is insistent need for an overhead body of
leaders of the industry that shall direct itself to the con

sideration of the broad problems of the entire industry, the

analysis of these problems, and the making of recommenda

tions to the industry for their solution. Such a body would

naturally also work to bring out closer harmony among the

various divisions of the industry. _

That is what we have tried to do for the dairy industry

of California in planning California Dairy Council. We

confine ourselves to four major purposes, and believe these

best serve the interests of everyone in the industry. The
four purposes are:

1. Education of the public at large as to the true food

and “health values of dairy products.

2. Cooperation with the major branches of the indus

try for the attainment of higher standards of pro

duction and quality all along the line.
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3. Acting as spokesmen for the entire industry when

it is desirable to go on record as a whole, as in

matters of legislation, or when it is attacked in a

general or wholesale way.

4. To provide a forum to which the members of the

industry may bring their disputes and, through

broad discussion, aid in finding a solution intelli

gently based on right and justice. In this last it is

specifically provided that the Council itself can take

no action nor express itself as an organization by

resolution.

California Dairy Council has been in existence six years,

and our people are more firmly convinced than ever that

our plans were wisely formed. Dairying has been advanced

to a higher plane in our State, and we look forward to the

time when our industry will be as remunerative and as at

tractive as any other business calling.

“The art of a thing is, first, its aims, and, next, its manner

of accomplishment.”

Q

i
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_REPORT OF COMMITTEE ON METHODS OF

OBTAINING A SATISFACTORY QUALITY OF,

RAW MILK FOR PASTEURIZATION
‘

EDITH L. MooRE, Chairman -

A questionnaire mailed to the members of the Com

mittee brought forth information and opinions on sev

eral points of importance.

PERSONNEL or THE DAIRY, HEALTH, INTELLIGENCE,

AND SKILL

Health examinations were deemed desirable bu-t were

not considered practicable, because of the difiiculties in

making them continuous enough to be effective. In the

majority of answers as to the intelligence and skill of
milk handlers, we observed that many farm hands are

obliged to perform the dairy duties of a farm on which

dairying is a side line. In some places transient help is

employed, some of whom are not clean and without skill

or experience in the care of cows or milking and with-
out the desire to become clean or skilful. The wages

usually paid in these cases do not encourage the better

class of workmen to engage in dairy work. In the States

in which greatest progress in the dairy industry has been

made, however, as well as on the large dairy farms, this

situation does not prevail, as the importance of trained

workers adequately paid has become recognized. A mem

ber of the committee made the observation that higher

paid workers would mean an increase in the price of

milk. The dairyman should be able to understand that

better are of his animals and milk would improve its

quality and thus repay him for his expenditure. This

can be done in connection with a pasteurizing plant which

211
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could more easily place a better price on better grades

of milk as it is received. Scattered throughout the

country, the committee reports there are plants grading
milk and paying for milk on a grading basis.

ANIMALS, THEIR HEALTH, TUBERCULIN TESTING,

AND SURROUNDINGS

Biochemical and microscopical analyses coupled with
tuberculin testing and physical examination seem to be

the chief means we have of obtaining an index as to the

health of cows. Physical inspection is considered a desir

able procedure, although in certain areas it is confined to

emergency _conditions when a veterinarian is called. Tu
berculin testing was regarded as a necessity by all but

two members of the committee. In a few instances

where tuberculin testing has not been generally adopted,

difficult enforcement of this law has been reported.

Members located in Canada, Kentucky, Houston, and

other localities where all dairy animals are regularly tu

berculin tested and have been for years report increasing

success in this regard. Premises should be maintained

with the same degree of cleanliness as required for

certified raw milk.

THE SANITATION OF MILKING BARNs AND EQUIPMENT

The answers with one exception were in accord, and

all save one member of the committee agreed that as

much care as possible should be taken with the raw prod

uct, and the factors necessary for the production of a

good grade of raw milk be carried out.

TEMPERATURE

All members of the committee were in favor of keep

ing milk at as low temperature as possible, preferably 50

degrees F. or below. Shipping in insulated cans was
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agreed by all as a very desirable but not practicable way

of preserving a low temperature on the way to the pas

teurizing plant. Unless milk is properly cooled and

shipped in refrigerator cars or on trucks well stocked

with ice, it will arrive at the pasteurizing plant at a tem

perature conducive to deterioration or spoilage, espe

cially in summer, after standing on the highway or rail

road platforms in the sun.

SUMMARY

To summarize, it is the consensus of opinion of the

committee that to produce a satisfactory quality of raw

milk for pasteurization it is desirable that

1. Dairy employees should be healthy and’ possess a

working knowledge of dairying.

2. Herds should be healthy as shown by physical in

spection and the tuberculin test.

3. Sanitation in and around the dairy should be exer

cised and careful sterilization of utensils should be prac

tised. -

4. Proper cooling and refrigeration at 50 degrees F.

or below should be carried out.

“Let all things be done decently and in order.”



CERTIFIED MILK

DR. W. A. SHOULTS, Director of Food Division,

Provincial Board of Health, Winnipeg» Manitoba

While all milk intended for human consumption should

be produced and handled as carefully as circumstances

will permit, it is particularly important that a supply of
dependable quality should be available for the nourishment

of infants and invalids, whose powers of resistance are

low. V\7ith this idea in mind Dr. Henry L. Coit, of New

ark, N. ]., formulated in 1891 a list of safeguards which

is the basis of, and with some revision, constitutes _the

requirements for, the certified milk of today.

A careful perusal of these requirements will convince

any thoughtful person that the production of certified

milk is not an enterprise to be undertaken without seri

ous consideration. The cows that produce it must be

selected with great care to insure their freedom from

disease, and must thereafter be housed, fed, and tended

in a manner to keep them healthy and in good condition.

Cows later developing any morbid condition of the udder

or other disease that may endanger the wholesomeness of
t-he milk must be immediately removed from the milking
line, and serious involvement of the gland proper is ample

justification for permanent exclusion from the certified

herd. Once a cow has suffered from serious disease of

the udder, the trouble is very liable to recur at each sub

sequent freshening, and it is doubtful if animals so af

fected ever again become satisfactory milk producers.

The value of bacteria counts as a guide in such cases

should not be overestimated, as subsequent low counts

cannot be taken as conclusive evidence of complete re

covery.
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All persons engaged to carry out the dairy operations,

as well as those with whom they may come in contact,

including -the cook and others who prepare and serve the

meals, should be submitted to a rigid medical examina

tion to establish their freedom from infectious disease

before being admitted to the plant. Thereafter regular

medical examinations should be made at intervals of not

less than thirty days. Nose and throat swabs not infre

quently reveal carriers of infectious diseases among ap

parently healthy persons, who would not otherwise be

suspected of harboring organisms that may infect milk.

As an additional safeguard we have found it a good prac

tice to sterilize all dishes after each meal by boiling for

thirty minutes, and have designed for this purpose a sim

ple and inexpensive sterilizer which has been used with

very satisfactory results. In all cases where any doubt

remains as to the healthfulness of either attendants or

animals, the consumer should be given the benefit. Cer

tified milk usually retails for approximately double the

price of ordinary market milk and the Public have a right
to expect, not only that it shall be rich in butter—fat, but

that every known precaution to keep the product pure

and wholesome shall be religiously observed. Periodical,

painstaking examination of dairy hands and cattle, by

competent physicians and veterinarians, has shown that

disease germs of man and animals can be excluded with
reasonable certainty.

The original conception of certified milk contemplated

supervision by a so-called medical milk commission. Med

ical milk commissions may include in their personnel

prominent physicians whose namesmay be used to good

purpose in advertising the product, but who, unfortu

nately, are often so fully engaged with other interests

that they are unable -to devote the time and attention

necessary to the proper supervision of certified milk.

And if in some sections of the country certified milk has
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failed to become as popular as might be expected, it is

probably because of careless and inefficient supervision

rather than through any fault or weakness in the features

which constitute the standard for the product. In recent

years there seems to be a growing disposition to place

the supervision of certified milk in the hands of responsi

ble public health bodies which include in their organiza

tion men especially trained in this branch of public

health work. In the interests of uniformity it is desira

ble that milk should be certified by State or Provincial
boards in preference to local or civic health departments.

This movement deserves encouragement.

There may be some who advocate the use of pasteur

ized in preference to certified milk, and while it may be

true that a milk produced and handled in accordance with

certified requirements and then pasteurized would be the

product par excellence, in comparing the merits of certi

fied and pasteurized milk it must be borne in mind that

practically the only available pasteurized milk is a com

posite milk derived from numerous sources, some of which

may leave much to be desired from the standpoint of the

most approved methods of producing and handling milk.

While I have no desire to minimize the value of pasteur

ization, the process is not absolutely fool-proof. Possi

ble imperfections of mechanical apparatus, carelessness

in operation, and the ever-present chance of human error

may not be entirely eliminated.

A certified milk plant established in any dairying dis
trict furnishes a good example to other dairymen and

lends a stimulus to the production of cleaner and better

milk. Under present conditions certified milk deserves

a place in the general supply of the larger cities, and

where appreciated at its true value a reasonable percentage

of the population will be prepared to pay the price re

quired to reward the producer for the extra care and

expense entailed.

.9
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DISCUSSION

PRoFEssoR ROADHOUSEZ The regulations of the medi

cal milk commissions are carried out in all certified dai

ries with which I am familiar. Health departments may

be subject to political exchange and therefore in some

cases made less efficient than are independent medical milk

commissions.

DR. HARDING2 The impossibility of safeguarding raw

milk was clearly shown by an epidemic occurring in Cal

ifornia.
DR. HoLFoRD: The Certified Milk Producers’ Asso

ciation is trying to work out plans to make really active

those medical milk commissions that are now more or

less inactive.

DR. HARDING: It is true that a. very unwise propa

ganda is being spread about the country in favor of raw

milk, that in my opinion is little less than criminal.

“I t is folly to expect men to do all that they may rea

sonably be expected to do.”



REPORT OF COMMITTEE ON MILK PLANTS

C. S. MACBRIDE, Chairman

PLANT EQUIPMENT AND METHODS

A very important contribution relative to milk plant oper

ation and equipment is embodied in the United States

Public Health Service Bulletin No. 147. This bulletin

covers the experimental work performed at Endicott, N. Y.,
relative to the thermal death point of various pathogenic

bacteria.

The engineering stafi‘ in that study noted the following

faulty construction in the types of apparatus used:

“1. In the flow-type machine there was lack of proper

insulation of the holding tanks and lack of proper baffles

to prevent irregularities in rate of flow. Even with these

and other improvements the flow-type machine is much

more difficult to control than either of the other types.

Only by the most intelligent supervision can serious ir
regularities be controlled in a flow-type machine of this

kind. ,

“2. In the pocket-type machine there were leaky valves,

and pipe connections without insulation, and with dead ends.

"3. In the vat-type machines there were imperfect insula

tion, valves with dead ends, and coils causing foaming and

splashing.” .

The following improvements in the three types of ap

paratus are recommended:

“1. Flow type:

a. Proper insulation of tanks and pipes.

b. A new type of nested baffles.

c. Rate controller for milk flow.

“2. Pocket type:

a. Elimination of rotary valves.

0
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b. The piping attachments containing dead ends

should be removed, and a better system of pipe

inlets and outlets installed.

“3. Vat type:

a. Better insulation.

b. Removal of dead-end valve outlets and inlets.

c. Prevention of splash and foam.”

This committee believes that these recommendations

should be given serious consideration, inasmuch as they

were formulated-from observations on these types of ma

chines when handling infected milk, and run under nor

mal plant conditions. It is encouraging to know that the

manufacturers of pasteurizing machinery are working on

this problem to eliminate these defects.

So many changes are continually taking place in plant

equipment and methods that it is not within the scope of

this paper to enumerate them. However, there are sev

eral things in which improvement can yet be made.

Thermometer recording devices covering a narrower

range with m-ore space between degrees and larger figures

on the accompanying charts would facilitate more accu

rate reading of temperature records. Suitable apparatus
for thoroughly drying cans after washing would go far
towards keeping bacterial counts under control. Definite

data on the proper amount of air space necessary when

piling cases of milk in storage refrigerator rooms so as

not to prevent air circulation would also improve the

quality of our milk supplies. -

Glass-lined tank truck and fank cars are rapidly coming

into general use. This eliminates spoilage of milk in

transit and leaves the farm, country station, and city

plant for inspection. Is it not probable that in the past

we have neglected the importance of -the country receiving
station as an aid in improving our milk supply? VVhen

we consider that each country station is the focal point
for the receipt of perhaps a dozen different types of
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milk quality, it would seem that concentrated effort at

this point would be of far—reaching effect. By this we

do not mean periodic inspection of the milk as it arrives

at the station, and the return of a few cans to the dairy
man, but intensive effort with the station personnel, so

that they will come to consider the rejection of poor

milk as a part of their daily routine.

MILK AND METALS

Another subject that is receiving the attention of plant

operators and sanitarians is that of the action of milk on

the various metals used in the construction of milk plant

equipment. _At times metallic flavor has appeared in

various dairy products to such an extent as to render them

unfit for consumption, or at the best very unpalatable.

Butter is more often subject to this defect than other

dairy products.

In the report of your Committee on Dairy Methods for
1924, we find the following: “On the basis of our infor
mation, therefore, it is illogical to assume that contamina

tion of milk by metallic copper exists to a degree to con

stitute a universal menace to the healthfulness and nu

tritive value of the urban milk supply. On t=he other

hand it is practically certain that contamination does take

place in numerous instances, and with more or less

frequency.”

It is well known that some metals, their salts and oxides

have toxic properties. They are poisonous, and the un

desirability of the presence of such metals or their com

pounds in milk is obvious. Nor does the assumption that

they would, at worst, be present in milk in very small

quantities only, eliminate their danger to health. These

poisons are known to be cumulative in their effect, that

is, they are not voided by the system, and the continuous

consumption of even very small quantities may in the

long run prove highly toxic. Since milk appears with
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great regularity in the diet of the majority of families

and especially because it represents the more or less ex

clusive diet of babies and small children as well as adults

with impaired digestion and invalids, who are less resistant

to heal-th-jeopardizing products, the presence of toxic

metals in milk is doubly objectionable. (Hunziker, Cream

ery and Milk Plant Monthly, ]uly, 1925.)
T-he replacement of our metallic equipment by glass will

eliminate any danger that might arise from this source,

but there is some equipment, such as coolers, that must

be of metal. While we have no definite knowledge tlhat

milk ever contains metals or their derivatives to such a

degree as to render it toxic, it behooves the dairy industry

in general and sanitarians in particular to investigate t-his

problem to the end that the desirability of milk as a food

for infants and children may never be questioned.

MILK ECONOMICS AND PLANT" INSPECTION

Milk plant operation concerns itself with milk economics

as safeguarding the capital invested and with milk sani

tation as safeguarding the health of the consumer. De

spite the fact that many plant operators can see no clear

connection between these two concepts, they are, never

theless, inextricably associated, and to win ultimate and

continued success -the operator -must emphasize sanitation.

Success is possible only if it be upheld and strengthened

by good will and public confidence. To say this in an

other way, the quality of the product and the faith of

the consumer in that product determine, in the long run,

the magnitude of the success.

Since our rules and regulations influence plant operation

so seriously, does it not behoove us who frame them to

study milk economics as well as milk sanitation, to try so

to coordinate -the two as to secure a maximum of sanita

tion at a minimum of economic waste? Practical execu

tion of this endeavor must be predicated on the maintenance
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of milk plant inspection personnel thoroughly trained in
milk sanitation, equally conversant with actual plant work,

and sufficiently intelligent to assist any particular operator

in adjusting one to the other. The milk plant inspector

should be so trained in plant economics that he will know
the economic effect of his orders and can weigh results

expected against the expenditure necessary to obtain t-hem.

Perhaps right here we have fallen down a bit. Not in

tentionally of course, but because we have been so ab

sorbed in our own problems of milk sanitation as not to

appreciate to what a very serious extent our edicts, often

hastily ut-tered, affect the particular plant operator in

volved, and in turn react upon our future inspection

work. The point is that it should not suffice merely to

tell the plant operator w-hat to do, and what not to do.

This should be elucidated by explanation as how best to

carry out the instructions given as they apply to the

plant under inspection, and why the order was necessary.

Thus, and thus only, can we expect plant operators to

comply with our requests.

DISCUSSION

DR. GRIM: We need improved equipment. Dead

ends, leaky valves, etc., must be done away with. We
must have these things in mind to insure proper pas

teurization.

DR. HARDING: The results of the work at Endicott,
N. Y., fill a volume. We are comforted by some men

who believe 142 degrees F. for 30 minutes really pas

teurizes and makes milk safe.

Houses are built to live in, not to look on; therefore,
let use be preferred before uniformity, except where both

may be had.”

If



SOME PHASES OF THE METHYLENE BLUE
0

QUESTION

DR. H. A. HARDING and DR. ARCHIBALD R. WARD,

- Detroit, Mich.

During the past year the methylene blue or reductase

test has been used by an increasing proportion of those

charged with the commercial or the official supervision of

raw milk supplies. In connection with this wider use, ex

perience has suggested some simplification of the applica

tion of the test. The results obtained from its application

have been scrutinized from various angles and the problem

of making these results of more service to the -dairy in

dustry has been attacked.

SIMPLIFICATION OF THE TEST

The Standard Methods of the American Public Health

Association contemplate the collection of a ten-cubic-centi

meter sample of milk by means of a 10-c.c. pipette.

Samples are most frequently collected as the milk is being

delivered to the milk plant or the receiving station. Under

such circumstances a glass pipette is easily broken, while

its use is inconvenient and time consuming. It is the

growing practice to collect the milk sample from the weigh

ing can by means of a metal dipper so designed as to

deliver ten cubic "centimeters of milk.
'

This measured amount of milk is transferred directly

to a test tube having an etched surface on which is written

the number of the patron furnishing the milk. The dipper

is scalded in a can of hot water and is ready to be used

again. The tube is then placed in a wire basket in iced

water to remain there until the remaining samples are

collected.
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The wire baskets are sufficiently wide to accommodate

two rows of tubes. This permits the direct observation of
all of the tubed samples \vithout removing them from the

basket.

The standard solution of methylene blue is made by dis

solving one of the tablets obtained from the National Ani
line & Chemical Co., Inc., in 200 cubic centimeters of water

and not 800 as stated in the Standard Methods. These

Methods likewise presuppose the addition of one cubic

centimeter of this solution to each sample of milk by means

of a one-cubic-centimeter pipette. It has been found to be

much quicker to add this solution by means of a graduated

burette, the burette containing m_ore than sufficient fluid

to treat all the tubes in a single basket.

The methylene blue solution is added to the tubes of

milk while they are still in the iced water and the basket

of tubes is agitated sufficiently to thoroughly mix the milk

and the coloring matter. If the tubes are of narrow bore

it may be necessary to provide corks so that the mixing

may be accomplished by inverting the basket of tubes a

couple of times.

The samples having been prepared while cold, the iced

water is replaced with water at slightly more than 100° F.,

so that the samples will be quickly brought to that tempera

ture. It is customary to allow two minutes for the milk to

reach this temperature, with agitation of the baskets to

facilitate the change of temperature. The desired tempera

ture having been secured, a properly regulated alcohol lamp

under the water bath usually suffices to keep the tempera

ture fairly constant.

Following the classification in the Standard Methods, the

samples which become decolorized within twenty minutes

are in Class 4 as very bad milk; those changing between

twenty minutes and two hours are in Olass 3 as bad milk;

those changing between two and five and one-half hours in
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Class 2 as milk of fair average quality; and those remaining

blue at the end of five and one-half hours in Class'1 as good

milk.

Where interest is restricted to locating the least desirable

milk, a sufficient amount of information may be at hand

at the end of twenty minutes when those in Class 4 are lo

cated. The test may be stopped at this point and the re

mainder of the day given to visiting the farms or attending

to other duties. If it is desired to locate the samples in

Class 3, an alarm clock may be set for the end of the two

hour period and the test left with only suflicient attention

to assure the maintenance of the desired temperature. At
the laboratory the samples may be transferred to an incuba

tor, where they will require no further attention except to

observe them at the close of the appropriate intervals.

In this way one may test as many as 250 samples and yet

have much of the day for other duties.

SEAsoNAL VARIATIONS

The application of the test to milk supplies has shown

that samples taken in midwinter may classify as 1 and 2,

when an examination of the same supply in midsummer may

find the same dairies largely in Classes 3 and 4. This is

merely another way of saying that most milk is received

in winter with good keeping quality, while in summer the

reverse is commonly true. On the other Ihand, where the

test has been applied regularly and proper inducements have

been offered to the producer the milk may practically all

classify as 1 and 2 in midsummer.

CAUsEs or CLAss 4 MILK

If sediment tests are made from samples of the same milk
submitted to the reductase test, it will be seen that there is

not a very close correlation between the presence of dirt and

the lack of keeping quality as shown by the.methylene blue.
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On the other hand, Class 4 milk is practically always

connected with either the use of improperly prepared cans,

the use of improperly prepared milking machines, or the

lack of proper cooling of the milk, particularly the evening

milk.

RELATION or REDUCTASE Trssr RESULTS T0 BACTERIAL

COUNTS

It is the natural inclination to contrast the results from

a new test with those obtained with one with which we are

more familiar. We have long used the bacterial count as a

measure of the keeping quality of the milk. VVe have not

been satisfied with this means of measurement because the

tests which have been made showed that there was only a

general relation between the bacterial count of samples of
milk and the intervals before they became noticeably sour

or actually curdled.

The comparisons of the bacterial counts with the reduc

tase intervals has shown that there is a fairly good degree

of correlation between them but that in individual cases

there are marked exceptions. When we remember that

bacterial counts made in separate. laboratories frequently

differ widely it would be unreasonable to expect that any

single set of bacterial counts would agree perfectly with any

other milk test. Allowing for the variations in bacterial

count determination-s, there is a fairly satisfactory agree

ment between them and the results from the methylene blue

test. It was the insistence of the late Professor Cooledge

that these very differences between the bacterial counts

and the reductase test were the best of evidence of the su

periority of the methylene blue. In these cases the results

of the methylene blue test were more nearly in accord with
the true keeping quality of the milk than was the bacterial

count, due to the fact that in some cases a large part of the

bacterial count was made up of germs which exerted little

influence upon the souring of the milk.
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LIMITATIONS or THE METHYLENE BLUE TEST

Every technical test has its limitations and we are only

in position t-o rate the value of a test when these limitations

as well as its advantages become known.

The methylene blue test is at its best in the location of

the samples of milk which are of highly unsatisfactory

keeping quality. The samples placed in Class 4 are judged

with a high degree of accuracy and speed.

Because of the desire to obtain results quickly it is re

quired that the samples be held at 100° F. This is a tem

perature above that to which milk is "held under normal

conditions and one which leads to the development of a

flora which under ordinary conditions would be at least

partially repressed. The longer the milk is held at this

temperature the -more unnatural will be the outcome. Ac

cordingly the better the quality of the milk the more un

satisfactory the results obtained fr-om this test.

Information is lacking as to the extent to which samples

held at 70° F. and at 100° F. would react differently and

investigations along this line would be a welcome contribu

tion to our knowledge of this valuable test. It is entirely

possible that the slight slowing up of the results which

would result from the lower temperature would be more

than offset by the increased correlation with the actual

keeping quality of the milk.

APPLICATION or THE METHYLENE BLUE RESULTS T0
I

PAYMENT FOR MILK

It has long been the hope of the students of milk improve

ment that the time would come when we would be able to

pay for milk on the basis of its real quality. It is the belief

that when the producers of milk are paid in proportion to

its quality the public" can obtain as high a quality milk as

it is willing to pay for.

It is now well-established practice to pay for the richness
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of the milk by a differential based upon the fat content.

In like manner a beginning has been made toward paying

for the sweetness or the keeping quality of the milk on the

basis of the results from the reductase test.

In the application of the Babcock test to the payment for

richness it is customary to agree upon a price for some

definite richness of milk and pay a bonus or deduct for

deviations from that standard._ In a like manner it is pos

sible to agree upon some class of milk as the one to receive

the basic price and upon a bonus or deduction for classifica

tions above or below this basic one. The plan has been

tried of taking Class 2 milk as a basic and paying a bonus

for the milk found to belong in Class 1 and making a cut

for Class 3 and a larger cut for Class 4.

It has been found desirable to base the Babcock deter

mination upon composite samples. No method of making

reductase tests from composite samples has yet been de

vised, but it is possible to make tests at weekly intervals

and base the payment upon the results of such weekly tests.

The actual experience in applying this method of pay

ment has not yet proceeded sufficiently to provide satisfac

tory basis for determining the am-ount of bonus which will
bring about the desired improvement in the quality of the

milk. Evidently it will be well to begin with a small bonus

or cut of five or ten cents per hundred until both producer

and purchaser become familiar with the workings of this

system of differential. Later the amount of bonus may be

increased to the point where it is found to produce the

desired effect upon the quality of the supply.

DISCUSSION

MEMBER: I doubt if we should encourage the reductase

test at the expense of or in preference to the bacterial
count. With the plate count one can to some extent rec

ognize the kind as well as the number.
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MEMBER: How old may a solution be used?

DR. HARDING: A new solution only cpsts two cents, so

why use an old one?

MR. BULMER: What would be a reasonable number of

tests to establish the basis for grading with the methylene

blue test?

DR. HARDING: Experience along this line is limited.

Testing once a week will be helpful.

“Shadow owes its birth to light.”



COOPERATI-VE MILK INSPECTION IN THE
IMPROVEMENT OF MILK AND OTHER

DAIRY PRODUCTS

DR. Roy F. LESLIE, Chief Meat and Daviry Inspector,

Cleveland, Ohio

I am sure this Association’s growth and interest in this

work has increased its field of activity greatly and pro

duced much good for the dairy industry without depart

ing from its policy fo_r technical and other discussions.

As I see it
,

we‘ have a wonderful opportunity as an

association, and also as individual members. Good,

clean, pure, fresh, wholesome, appetizing milk and milk

products are just beginning to be appreciated by the

layman and by t-he medical profession. This is evidenced

in many ways, not only b
y the gradual steady increase

in the use of dairy products, as explained by Dr. Larson,

of the United States Bureau of Dairying, but also by

the high place that -the dairy cow is being given in pro

gressive rural districts, in local and State fairs, in na

tional exhibits, such as the present wonderful Dairy S‘-how

in this city.

Although we have t-his evidence seemingly on every

hand, are the people now getting milk and milk products

of the quality -they should have? In too many cases, no;

only recently we had two epidemics of typhoid fever in

our State, and only about a year ag-0 we had one of

diphtheria—al1 traceable to an improperly controlled milk

supply. Some things may happen, no matter what the

precautions, but we are finding more and more that where

proper safeguards are set up, fewer and fewer complaints

and cases of sickness co-me from the milk supply.

For the information of the public, let us talk and
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write about pure milk and good sanitary conditions.

Then let us go out and work to that end. In northern

Ohio the Northern Ohio Dairy Inspectors’ Association

was formed a little over a year ago. Sectional meetings

are held every three months and membership is open to

all interested in better milk and the dairy industry. At
present there are approximately one hundred members,

and each member is in a way a dairy inspector and booster

for better dairy products. By these meetings, first in

Akron, then Ashtabula, then Sandusky, etc., we are get

ting acquainted by personal contact and the problems of
a modern milk supply are being better understood. This

leads to better cooperation, and where there is coopera

tion many things can be accomplished that Otherwise

would be impossible. If we inform the public and those

in the industry regarding what is going on and what the

aims and ideals of the industry are, it is much easier to

approach the dairyman, milk dealer, and consumer on in

spection and other matters. The day of some agency of
common counsel in the dairy industry is seemingly here,

and in addition to-technical and control measures it is

becoming more and more the duty of some common unit

to cooperate and advise with the different branches of
the milk business, and in this way all can better work for
the common good.

Through public opinion properly expressed, the people

usually get what they want in this country. It may not

seem so during some short periods, but over longer

periods you will find it is so. About three years ago,

when more and more milk was being handled -through the

stores in Cleveland on account of two cents’ reduction- on

store milk, made possible by a cash—and-carry plan, the

public began to check on the freshness of its milk supply

and in many cases investigation of complaints found old

milk being offered the public. This resulted in the pas

sage of an ordinance requiring the day of the week fol
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lowing the day of pasteurization to be placed on the milk

cap. When this ordinance first went into effect it was

surprising to observe the small, mean tricks attempted to
defeat its purpose. The people, being informed, became

more careful observers, and today very little old milk is

offered for sale.

Great strides are being made by cooperation of many

agencies in an educational way. This is important, and

we can do great good, indirectly, by advice and counsel

to promote such movements as those for better sires, area

testing for tuberculosis, greater production, better feed

ing, etc. Cooperation of the courts when necessary for
the improvement of supplies can be obtained by having

clear-cut records showing the case in its true light and the

cooperation of neighboring health departments. In our
section we have a definite policy of refusing a permit to

any dairyman t-hat has either been refused a permit or

excluded by any other health department, and he is re

ferred back to the department that he first had dealings

with, as it is usually found that they have the best under

standing of the case. -

The milk ordinance of Cleveland provides for approved

dairies, which are to score 75 or more, use small-top

milk pails, have a tuberculin-tested herd, clean windows,

good surroundings, and capable management. Under

this section we now have some seventy-five approved dai

ries. These dairymen are all cooperating for better milk

and milk products.

Last, but not least, after we have informed the people,

secured their assistance, and made them familiar with
our work, let’s enlist their aid in the proper support of
inspection activities. .Only a few cities today pay their

dairy and food inspectors salaries that compare with those

paid in the police and fire departments. How can we

expect to compete with changing conditions and keep up

to date if proper personnel and equipment is not provided?
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Ten cents per capita per year, in a large city, is often

given as a fair rate for milk inspection and control work.

Would this be an excessive rate for the many additional

safeguards and protections that can be provided through

inspectional activities?

We, as inspectors, through the impartial agency of the

health departments that we represent, with proper financial

support can be of great assistance to producer, distribu

tor, and consumer in the improvement of milk and other

dairy products.

DISCUSSION _

MEMBER: What is done when a dealer is caug-ht

removing caps and substituting other caps on bottled
milk?

DR. LEsL1E: Revoking dealer’s license is
:

one form of

punishment. In Cleveland milk caps are dated on the day

following pasteurization.

“The less supervision a man requires, the more money

will he find in his pay envelope.”



, A MUNICIPAL MILK SUPPLY FROM
TUBERCULIN-TESTED CATTLE

DR. F. C. RATH, Dairy and Food Inspector,

Madison, Wis.

For some time past it has been definitely known that to

a certain extent tuberculosis in humans is of bovine ori

gin. With this in mind, and to give the citizens of our
communities a safer and better milk supply, we realized

that certain conditions must prevail. In order that the

pure and normal milk of a healthy cow may be furnished

in a safe condition to the public, it is necessary -that all

cows be tuberculin tested. Milk should be produced and

handled by a careful and intelligent farmer, and then,

last of all, to make it still more safe, it is to be effectively

pasteurized.

In 1923 steps were taken toward obtaining all of our
milk supply for Madison from tuberculin-tested cows by

calling into conference the officials from t-he larger dairies,

local and State veterinarians, county board members, and

the local manager of a large packing house, together with
officials of the Health Department. This conference re

sulted in the appointment of a committee to send out

questionnaires to the farmers who sold milk to the pas

teurizing dairies to ascertain whether they would be

willing to test their cows. This resulted in 60 per cent

of these farmers, who represent 50 per cent of our entire

milk supply, declaring their willingness to test, or stating

that they had already tested.

This result, together with the fact that the raw milk
distributors, who produce 25 per cent of our supply, are

previously required to test their cows, assured the com

mittee that a compulsory tuberculin test for all milk
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could easily be passed because the majority of the farmers

desired it.

Because of this decision our present ordinance was pre

pared, presented to the Common Council, and unanimously

passed September 30, 1924.

Section 16 of our milk and cream ordinance reads:

“No license shall be issued until all cows of the appli

cant have been examined and tested for tuberculosis by

the tuberculin test, and found free from tuberculosis, and

the milk or cream of no cow or cows shall be sold or of
fered for sale, which milk or cream shall become the

property of any licensed person until such cow or cows

have been tested for tuberculosis by the tuberculin test at

the expense of the applicant, by some competent person

approved by the City Health Officer or by the State

Veterinarian, or by the State Live Stock Sanitary Board,

and the tuberculosis certificate filed with the Health

Department, which certificate shall give an accurate

description of the different cows, stating age, breed, and

distinctive markings.

“The Health Officer of said city may require at any

time a test or retest of any herd furnishing milk and

cream in the city of Madis-on suspected of unsanitary or
diseased condition, and shall require such a test at least

every two years unless any test shall disclose tuberculosis

in any member of the herd tested, in which case tests of
such herds shall be made semi-annually t-hereafter so

long as said tests shall disclose such tuberculosis.

“If after the issuance of the license any of the cows

of any licensee be disposed of and replaced by others, or

if additional Icows be added to the number stipulated in

the certificate of health hereinbefore mentioned, or if any

change be made in the location of a dairy or the place of
business, the owner must-forthwith inform the Board of
Health in writing of such change or increase in the num

ber of cows. If after the issuance of the license there



236

are introduced into the herd any new cows, or any which
have not been examined or tested as hereinbefore pro
vided, no milk or cream shall be sold or disposed of from
such herd in said city until said new cows have been ex

amined and tested as herein provided. Whenever it shall

be found that any milk-producing cow is affected with
tuberculosis, or any other disease rendering the milk im

pure or unsanitary, no milk or cream ifrom the cow or
cows from the herd in which they are ‘kept shall be sold

or offered for sale in this city until such cow or cows have

been removed, killed, or such disease cured.”

Two hundred and ninety-seven herds, or 6,817 cows,

were tested, and out of these herds 151 cows reacted. In
one herd 42 out of 54 cows reacted. This means that

2.21 per cent of our t-otal milk supply came from tuber

culin—infected cows.

According to the United States Department of Agricul
ture, the average cow in Wisconsin gives 4,906 pounds

of milk per year, or 13.4 poundsiper day. This number

of pounds per day, multiplied by the 151 tubercular cows,

gives us 2,023.4 pounds, the amount of our milk supply

which was produced by infected cows.

When we realize that in 1923 the average per capita

consumption of milkiin Madison was .458 pounds per

day, we appreciate that it was possible that 2,027 babies or
children might have drunk milk from diseased cows. This
product might have been deleteriously affected by the

metabolic disturbances which were caused by the febrile

condition of the cow. In addition, the fat content of this

infected milk might have been reduced.

‘Six months later an-other test was made of all infected

herds showing reactors. Twenty-four cows reacted. The
third test was made six months after the second test.

Only 11 cows reacted.

It has been said that the eradication of tuberculosis

from dairy herds supplying a city with milk is in part a
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health measure, and, as we all know, pasteurization may
not be 100 per cent perfect at all times; so if all cows

supplying milk have successfully passed the tuberculin
test, it is clear that another very valuable factor of safety
has been added to the milk supply. Conditions being

equal, a healthy herd of cattle will produce more milk at

ai lower cost than a diseased herd, which should prove ad

vantageous to both producer and consumer.

In addition, the farmer has a safer supply for his own

immediate household, and makes more difficult the repe

tition of the case of “Black Lady,” a pure-bred cow be

longing to a family in Paris, Illinois, who infected: five

out of seven children who drank her milk.

The packers are now realizing the importance o-f tuber

culin testing of cows because of the possible infection of
hogs. The local branch manager of a packing company
informed me that they are paying ten cents more per hun

dred pounds for hogs coming from accredited counties.

In Madison, we require all pasteurizing dairies to file

with the Health Department their daily record temperature

charts of their entire run. Upon our inspection of plants

we check for accuracy the intake and the outflow ther

mometers of the holders. All plants are required to pas

teurize by the holding method. By these requirements,

we are able to scrutinize our pasteurizing plants very

closely and, we think, more efliciently.

We have developed a system by means of which we

keep data of all the dairy herds supplying milk to the

city of Madison. The tuberculin tests are recorded on

standard-sized cards. Each dairy is distinguished by a

card of some certain color, such as white, buff, or blue,

and the records of the dealers supplying milk to each of

the dairies are placed on the card corresponding in color

to that of the dairy which they supply. The upper part

of the card provides a space for the name and address

of the dealer. The lower, and major, portion of the card
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affords a place in vertical columns to record the date of
testing, the number of cows tested, and t-he number of
reactors. After a test has been made, the time is figured

for the next date of testing and this date is inserted in
the space below the last date of testing. Thus, at a

glance, the name of the dealer, dairy, and tester, the last

date of testing, and the next required date of testing may

all be observed. Each producer is notified sixty days in

advance of the expiration of his test sheets. A copy of
this notice is also sent to the dealers.

We have progressed in providing our community with
a milk supply from tuberculin-tested herds. In conclu

sion, it is interesting to note that Dr. John R. Mohler,
Chief of the Bureau of Animal Industry, Washington,
has stated that from t-he rapid rate at which sentiment is

growing for milk from tuberculosis-free herds of cattle,

he believes that the time is not far distant when milk or
dinances will be promulgated in every city and town in
the United States requiring the tuberculin test.

“There’s no good in arguing with the inevitable. The
only argument an/ailable with an east wind is to put on

your overcoat.”



FIELD NOTES

DR. C. A. KRAUsE, Chief Food Inspector,

Portsmouth, Va.

An observation of the situation in the field leads me

to believe that constant progress such as has been made

in the past can only be maintained by constant effort di

rected principally toward improvement in production.

This will be comparatively easy with the larger pro
ducers but a more serious problem with the far greater
number of small producers. Where milk from many

producers must be combined for transportation, the prop

erly equipped depot will and can separate or distinguish

milk from bad producers and, by refusing such milk, can

force improvement upon the producer. This‘ has in part

the effect of turning such products into other channels

rather than developing proper supply unless the producer

can be reached, helped, and encouraged. Some cities are

now forced to accept more or less unsatisfactory supplies

or curtail their milk supply. We must stimulate pro

duction, particularly in -the South, but quality and safety

are probably even more important in the South and the

business itself is jeopardized if every factor of safety is
not carefully considered. The exception is the small and

uninterested producer, who does not understand his busi

ness and is therefore willing to jeopardize himself and

the distributor. We make every effort to reach the

smallest producer but there is a limit t-o physical capacity,

due often to lack of adequate financial support. We pro

vide the information and assistance needed by the pro

ducer and our expectations are usually reached with the

larger and better class of producers, but the ignorant or

careless type, who are just trying to get by, are a menace

to the business and require constant supervisi-on. Should
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it become necessary to eliminate them, production that

is needed is largely lost.

Would it not be possible for this Association to prepare

a manual covering every detail of milk production, with ster

ilization and temperature charts, etc., which the producer

could study and digest at leisure? This would eliminate

the personal factor often charged -to the inspector, and if
coming from this type of organization would be of as

sistance in standardizing inspection. This would enable

the inspector to provide all the information so necessary

for the production of graded milk before production is

attempted. It would also eliminate future excuses and

would be of assistance to -the inspector and producer in

covering trhe field of detail and in teaching the producer

what he is_fighting and how to do it. It might also be a

means of extending milk work into virgin fields or smaller

centers not now reached, and in that way not only assist

small towns but open new fields of supply.
The efforts of the United States Public Health Service

to effect a nation-wide standard ordinaiice seem to be

meeting with apathy where existing ordinances are satis

factory. T-he greatest obstacles seem to be the grading

system as applied to local raw milk and the 50,000 bac

terial count limit. Southern health oflicers feel that a

different standard should obtain as between the extremes

North and South, and that from a practical standpoint
and from a health standpoint all raw milk should be based

on a 10,000 bacteria per c. c. count limit.
I

In Portsmouth we have an allowance of 100,000 bac

teria per c.c. Our average is not over 80,000 per c.c. so

far this year. This is due to our method of securing

samples. Known samples are not sought, but we rather

concentrate on the particular ones where the records or
faults in methods or equipment lead us to expect trouble.
This system has a wholesome effect on the producer if
there is any ambition present, but if not, it is our job
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to establish such ambition. We are rating distributors

monthly on bacteria only, first, second-, and so on. This

proves a good sanitary index and stimulant. We have

dairies with a consistently low count month after month,

but we have never had a dairy continue for any great

length of time and never exceed the count limit. Our
standard is not high, even for the South, but we consider

our method of sampling milk to be very effective.
i

Another feature rather uncommon is the control of
0ne- and two—cow dairies within the city, requiring the

same equipment and methods as the regular dairies. The

city ordinance limits residents to two cows within the

city limits. This we consider a necessary evil, but their

control is comparatively simple and eliminates many possi

ble so-called “milk bootleggers.”

The question of practicability is often argued. This is

wrong. Infant welfare should come first.

We have no fault to find with the use of land plaster and

shavings, but if not properly used they may cover a multi

tude of sins. Often the physical examination of the cows

and employees is rather limited of necessity. The inspector

can be of much assistance and a friend of the producer if
proper service is rendered.

Publicity and public support of milk work is not just

what is should be locally. No doubt this Association is

disseminating information of unestimated value, but could

it not through greater publicity reach the public locally and

in new fields, thereby increasing its usefulness? A great

many of our members may not need assistance in their

publicity, but there is a great field that is not reached.

Publicity coming from this organization would be most in

fluential, and the public must be appealed to for financial

assistance. I would suggest a Publicity Committee to

fomaulate a publicity policy.

An innovation in the way of a publicity feature was put
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I

on by us during a food show last winter, which not only
drew much favorable comment but gave us an opportunity

to demonstrate and explain to the public what we are doing

and how we are doing it and also the results obtained. A
background of National Dairy Council posters was pro

vided. The center of the exhibit was a model dairy, with
milk house and equipment. All equipment complied with

specifications of the milk ordinance. The dairy has a glass

roof, clean cows, milkers in white suits, metal stools, small

top milk buckets, tubular cooler, cans, bottles, cases, milk

truck, boiler, washer, steam turbine, and sterilizer. All
equipment used in testing milk samples was demonstrated,

milk being used even to the reading of the plate counts.

Pathological specimens in specimen jars demonstrated the

advantages of tuberculin testing and the dangers of uncon

trolled milk supplies. During the week of the show we were

able to give much information to the public. In a special

demonstration, we found it would take one man about one

and one-half hours to demonstrate and cover the subject

reasonably well. Interest at no time lagged. The children

were given “A quart of milk a day” buttons and health rule

milk bottles furnished by the National Dairy Council.

Three men were required with the exhibit. The dairy out

fit was loaned to a local pasteurizing plant for their exhibit

at a large fair recently and was the subject of much favor

able comment.

My personal opinion is that the greatest progress in milk

production will not be entirely in more and better equip

ment but rather in methods. The elimination of unnec

essary equipment will automatically eliminate bacteria and

expense, an appeal to both control ofiicer and producer.

We are now using with good results concrete tanks with

cakes of ice and submerged cans and a cooler, pumping the

ice water through the cooler back into the tank. We be

lieve the cooler could be dispensed with and the circulation
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be provided in the tank proper. If aeration is desired, a

flat corrugation small enough to be boiled or otherwise made

sterile could be used. With raw milk producers the storage
of bottled milk is a'problem, unless cold storage is available.

Ice boxes are inefficient, as a covering of ice is necessary on

each case.

Manufacturing interests have developed practical, econo

mical methods of manufacture. Why cannot the dairy
interests? Why not have a sanitary wash room where an ex

pert with every equipment, including running water, com

pletely prepares the cow for milking? The cow could then

pass into a white, clean stall where the expert milker, equip

ped wit_h towels and strainer cloths for each cow, milks into

a specially -constructed receptacle having sanitary piping

direct into the pasteurizing vat in a room just beyond. From

the pasteurizing vat, milk could flow by gravity direct to

cooler and bottling machine, could be bottled, sealed, and

kept cold in a refrigerated room, the general idea being to

specialize each man on his job and eliminate all equipment

possible andalso to eliminate expense and labor. Four units

of twenty-five cows each to milk house would produce about

an ordinary batch for pasteurization. This may sound like a

pipe dream, but it would to some extent eliminate the im

mense amount of labor and upkeep of the large dairy barns.

It would, however, be necessary to have feed barns, which

are comparatively inexpensive, especially in the South. It
is my opinion that development along these lines may event

ually come to pass.

I do feel that some new ideas must be advanced and,

although laying myself open to criticism, I hope I have

opened a field for discussion.

“I t is not a lucky word, this ‘impossible.’ No good comes

of those that have it so often in their mouth.”
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THE METHYLENE BLUE TEST AS AN ADIUNCT
TO MILK INSPECTION—SECOND. YEAR’S

REPORT -

C. H. CH1LsoN, Director of Dairy and Food Inspection»,

Board of Health, Detroit, Mich.

Our paper on this subject one year ago records results

and conclusions based upon a few months’ reports, during
which time we were learning whether it was possible to use

the methylene blue test in conjunction with the present in

spection system, and also to learn the best methods of

procedure. Our conclusions were that the series of tests

which covered this period of several months showed the

methylene blue test to be of value to inspection in that it

enabled the inspector to differentiate between bad and good

milk. We have made this test a part of our routine work

and the purpose of.this paper is to show what results we are

getting and also indicate just what the test will show the

inspector regarding the milk supply.

We have been sampling all the milk coming into the city

from the country receiving stations, and also the milk of

producers at country stations. By so doing we have been

able to get a fairly good picture of our supply. We have

not had time to sample the milk from the stations and pro

ducers a sufficient number of times to' eliminate all undesir

able conditions, but in another year’s time, I believe by the

use of this test we can show considerable improvement in

our milk supply.

Most of the results shown herein represent summer work,

because we learned that this test shows that about ninety

five per cent of the milk during the winter months will not

show reduction in less than three hours and many samples
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will hold up for five hours. This, of course, is changed

when the hot weather comes. We find, of course, that

there are several factors which cause poor quality milk,

but the greatest contributing factor is improper cooling.

The following table shows tests made of milk from 110

country receiving stations as delivered to the city plant.

Samples were taken at the city plant. An average of 7.5

tests per station were made from january 1 to September

15, 1925.

Table 1

No. of tests Good Milk—3 hrs. Fair Grade Poor Grade Very Bad Grade
or over-—M.B. test Milk Milk Milk

Less than 3 hrs. Less than 2 hrs. Milk 20-45 min.
but not less than but not less than

2 hrs. 30 min.

823 66.0% 14.3 % - 8.9% 9.8%

In this way information regarding the quality of the
milk at each station is obtained.

The next step is to check the producer’s milk at the

country receiving station to determine who is producing

good and bad grades of milk. A systematic check-up at

the farm, followed by one or two more tests, will either

alleviate the condition or eliminate the shippers. Testing

the milk as delivered by the farmer to the station is very

important.

Is there consistency in production? We find this to be

irregular to some extent. In Table 2 is shown the results of
first and second tests. The second test was made several

weeks after the first test.

In last year's work, bad conditions were found at one

of the stations. The test was applied and the results fol

lowed up by farm inspection. A few days after this a sec

ord test was made which showed a betterment of conditions.

Having spent ten days of intensive work at this one place,

nothing was done until a year later. The results of this

work are shown in Table 3.
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Table 2

Per Cent Per Cent Per Cent Per Gent
Good Grade Fair Grade Bad Grade Very

Bad Grade
W

'5

Station Q 8 H H"" 4-: -u u ‘D

3 jg
‘; :3 § 5
3

5
3 E 5 .3

6 <-1 E ea '2 4-I '5 -an '5

Z fi oz J3 or '3 (.
5

J3 cg
:

Uti. C0p._~_..__ 84 59.5 66.4 10.0 17.8 10.0 4.0 19.0 10.0
N. Bal._______...117 40.0 42.6 23.0 21.3 21.3 17.0 15.3 18.2
Arm. -__........._.__... 45 62.2 93.5 13.3 3.2 6.6 0 17.7 3.2

Sc_0.
____ ___121 43.0 48.0 24.0 24.0 12.4 14.0 19.8 14.0

Ric. ______.___-178 43.2 55.5 10.0 22.0 46.0 7.8 0 14.5
Mil-(S) ___.____ 67 54.0 93.0 22.0 4.0 18.0 3.0 5.0 0

Sal. _______-____.-. 52 88.0 96.4 7.0 1.8 1.0 1.8 3.0 0

Bel. Riv.-___-._ 69 90.7 75.7 9.3 5.6 0 7.2 0 11.5
Peck _______...-_ 43 95.3 98.8 4.7 0 0 0 0 1.8
Roseburg ___-..... 31 96.0 100.0 3.5 0 0 0 0 0

Total._.__.._....-.._.807

_
Average _ ......_._ 67.2 77.0 12.7 10.0 11.5 5.5 8.0 7.3

Table 3

Per Cent Good Grade Per Cent Fair Grade

1924 1924 1925 1924 1924 1925
1st test 2nd test test 1st test 2nd test test
54.3 70.8 65.3 13.5 15.2 19.4

Per Cent Bad Grade Per Cent Very Bad Grade

1924 1924 1925 1924 1924 1925

1st test 2nd test test 1st test 2nd test test
__... ___ 8.3 32.0 13.2 7.0

For a number of years the scoring of farms has been

an important part of our work. It should occupy a

place in the inspection system, although too much reliance

cannot be put on the barn score as an indication of the

quality of the milk supply. The inspector can always see

buildings and equipment, but it is an impossibility to

watch the methods used in milking and caring for the

milk. The methylene blue test will assist the inspector in

..this respect.

At one station, out of 65 farms scoring 60-69 points,

27, or 41 per cent, produced a “good grade" milk; 8
, or
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L12 per cent, "fell in the “fair grade” class; 30, or 46 per
cent, produced a “very bad grade.”

The following table shows a further survey.

COMPARISON OF METHYLENE BLUE TEST WITH FARM
SCORES—468 FARMS REPRESENTED

57 Farms, or 12 Per Cent, Scoring 50 or Below
Good Grade Fair Grade Bad Grade Very Bad Grade

64 per cent 16 per cent 16 per cent 4 per cent

411 Farms, or 88 Per Gent, Scoring above 50

Good Grade Fair Grade Bad Grade Very Bad Grade
66 per cent 16 per cent 9 per cent 9 per cent

CoNcLUsIoNs

After working nearly a year and a half with the methy

lene blue test we are convinced that it can be successfully

used in connection with our present system of inspection.

It will uncover defects in production that cannot easily be

detected by farm scoring and physical examination of the

milk, such as temperature and sediment tests.

The quality of the milk supply can be raised by system

atic application of this test.

“What’s well begun is half done.”



METHODS OF DELIVERING MILK IN SOME
EUROPEAN CITIES

PROF. W. A. STOCKING,
_

Cornell University, Ithaca, N. Y.

It was my privilege to spend about three months in

Europe last year, during which time I tried to learn some

thing of the methods of handling milk in the various

countries visited. Having grown so accustomed to the

modern methods of delivery in our cities, it was quite a

surprise to me to find some of the old methods still in use,

although I had always known of the primitive methods

practised in some foreign countries.

Within a half hour from the time I left the steamer at

Naples, I saw herds of goats being driven about the streets

and milked in accordance with the requirements of the in

dividual housewife. I also saw cows, usually in pairs,

accompanied by one or two calves, led from house to house,

the milk being drawn into a receptacle furnished by the

housewife. The receptacles consisted of open basins, pitch

crs, bowls, and even second-hand beer bottles. In some

sections of Naples the housewife living on the second,

third, or fourth story let her receptacle down from the

window by means of a basket and rope; the dairyman drew

the required amount of milk, placed it in the basket, and

the purchaser then pulled it back to her window. This

method at least "had the advantage of saving steps both for

the housewife and the milkman.

In Rome I was informed that the most of the milk de

livered in the city comes from northern Italy in the form
of condensed or powdered milk. It is then reconstituted to

a three per cent basis. The delivery is made by means of
small two-wheeled push carts, the milk being placed in a
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metal tank, into which is suspended a smaller metal tank

containing ice. The milk is drawn by means of a faucet

from the bottom of the tank, the dairyman carrying his

measures of various sizes in a compartment at the front
of the cart. The construction of this tank is shown in the

accompanying illustration.

COMMON TYPE OF CART USED FOR
DELIVERING MILK IN ROME

In Venice the milk is carried in cans suspended over a

man’s shoulder by means of a wooden yoke, large cans

being used for carrying the main volume of milk, a smaller

one with a spout being used for filling the consumer's

receptacle.
i

The City of Milan endeavored a few years ago to es

tablish a municipal milk plant for the purpose of furnish

ing a high-grade milk, chiefly for infants and children.

They built a large establishment, including cow stables,

stables and storage for their delivery teams, and a large

processing and manufacturing section. All these divisions

or departments were equipped in excellent, sanitary, and up

to-date manner. Like most enterprises of this sort, how

ever, they soon found that it did not pay financially, and

when I was there they had given up keeping the herd and
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were buying milk from producers outside the city. The
milk was bottled in several sizes of feeding bottles in which

it was pasteurized, cooled immediately, and delivered ready
for use. They were also making a limited amount of cul

tured buttermilk and put out some natural pasteurized milk
which was furnished primarily to lunch rooms in connection

METHOD OF MILK DELIVERY IN VENICE

with the city parks, where it might be secured for the chil

dren who were playing there. I had an opportunity to sam

ple the milk fumished at these places, and found it of
excellent flavor. So far as I was able to learn, the Italians
depend chiefly upon various types of cheeses for their dairy
products, and do not use the large amounts of fluid milk
which we use in this country. Cheese, however, is used
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much more freely than we use it here; it is served with

all meals.

The common method of hauling the milk from the farms

to the central plants in northern Italy is by means of two

wheeled carts with very large wheels. These carts are

drawn by either a single horse or mule.

In Switzerland milk is retailed directly from small push

carts or through small dairy stores located at various points

METHOD BY WHICH MILK IS BROUGHT TO
CENTRAL PLANTS IN NORTHERN ITALY

in the city. The wholesale delivery is made in cans similar

to our forty—quart cans in use in this country. I saw

several types of deliverycarts which were either pulled or

pushed by one man, or with the assistance of a husky dog.

The accompanying illustration shows one of the common

types which I saw in some of the Swiss cities.

One of the common methods by which the farmer delivers

his milk to the shipping station is to carry it on his back

in a deep can made concave on one side to fit the back. This
is carried by means of straps coming over the shoulders.
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The delivery methods in Paris compare more with our

methods here than those already discussed. Large covered

wagons drawn by either one or two horses seem to be the

usual method of wholesale delivery both to restaurants and

to the small retail dairy stores, where milk could be pur

chased in bottles of the usual type of our soda-water bottle.

Paris was the first place I found where any special attempt

was being made to control the quality of milk by means of

ONE FORM OF RETAIL CART USED IN SVVITZE-RLAND

chemical and bacteriological supervision. I was fortunate

in being able to visit the control laboratories of the largest

dairy company in Paris and found them well equipped with

apparatus and in charge of highly trained men. Their

control work seemed to be on a very thorough basis which

would com-pare very favorably with similar work in this

country. So far as I could learn the milk was all being

pasteurized at temperatures considerably higher than those

used here.

The thing which I found of special interest in Belgium
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was the sanitary dairy maintained in connection with one

of the large retail milk companies. The herd was housed

in stables to which only the regular attendants were allowed

access. The walls, mangers, and partitions between the

cows were finished with white tile similar to those used in

modern bathrooms. Each cow stood on a cocoa mat, ap

proximately two inches thick, which was removed each day,

thoroughly cleansed by washing, and allowed to dry in the

sun. The milk produced in this stable was immediately

bottled, hermetically sealed, and subjected to a temperature

of 180° F. for twenty to thirty minutes in a chamber to

which steam was admitted. This milk was then immediately

cooled by submerging in cold water and shipped to the

Belgian Congo, shipments being made twice each month by

steamer.

This company was also putting up several brands of

pasteurized milk for infant feeding. The company had a

well-equipped control laboratory and seemed to be putting

out a very high grade of milk.
'

Two of the types of retail delivery outfits which I found

in Holland are shown in the accompanying illustrations.

A number of modifications of these general types were quite

common. From all of these the delivery was made either

by dipping from the can or by drawing from a faucet at

the bottom, delivery being made into whatever receptacle

the housewife furnished.

The milk supply from London comes in from the sur

rounding country by train, as in our American cities. The

common type of can is about fifty per cent larger than

our forty-quart can, much larger at -the bottom and slop

ing up to a neck of approximately the size of our standard

cans. I rode from Oxford to London on a train which

took on cans of milk at practically every station, similar

to the method used in many places in this country. Lon

don is equipped with many up-to-date city plants and the

milk is delivered on small push carts, similar to those
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shown in the accompanying illustration, or from small

retail stores. The housewife received milk either in the

bottle or by having it drawn from the large brass con

tainer by means of a faucet at the bottom.

I had the opportunity of visiting several of the London

milk plants and also their control laboratories. The con

trol work appeared to be on a thoroughly high-grade basis

COMMON TYPE OF CART USED FOR MILK
DELIVERY IN ENGLAND

from the standpoint of chemical and bacteriological super

vision. They showed me their bacteria counts running back

over a series of years and these would compare very well

indeed with similar counts for milk in our larger cities.

One thing which especially interested me in London was the

fact that one company making a specialty of homogenizing"

milk was selling at retail approximately 10,000 quarts per

day, and I was told that the demand for this milk was

steadily increasing.
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I have at-tempted to give you just a few glimpses of some

of the things which I saw in Europe, and I trust that they

are of as much interest to you as they are to me.

ll Those who cover the most ground never seem to be in any

particular hurry.”



A PROPOSED CONTROL BASIS
FOR CREAM SUPPLIES

DR. ]. H. SHRADER,

Director, Bureau of Chemistry and Food, City Health

Department, Baltimore, Md.

In the spring of 1924, Dr. Clyde L. King, Secretary of

the Commonwealth of Pennsylania and milk arbitrator for

the Baltimore milk industry, wrote me as follows: “I note

with special interest that you are taking the bacteria test

before the milk is pateurized. I think this is entirely in

the interest of the trade as well as in the interest of the

health of your people. Here again it is hard to see why

such precaution should be taken with whole milk when

nothing is done to protect cream. . . .You are making the

producers of whole milk in the Baltimore territory come up

to extraordinarily high standards as compared with most

producers in the country and yet you are feeding your

babies cream that comes -from territory that has not been

inspected. . . .It seems to me that the weak and vulnerable

point in the. . . .work you are doing is the cream situation.”

Upon receipt of this candid and friendly criticism, I
caused a thorough inspection to be made of the conditions

of producing and shipping cream on the Baltimore shed,

which comprised the Middle Atlantic States, Virginia,
West Virginia, Iowa, Wisconsin, Illinois," and Michigan.

Generally speaking, conditions were found which were cur

rent in the milk trade fifteen to twenty years ago before the

municipalities had enforced sanitary requirements for milk

as such. Much cream was stored or held on the farm in

horse troughs, dairy houses were rare, barns were not clean,

utensils were greasy, and deliveries of cream (4farm-sep

arated) were made two or three times weekly. Many of the
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creameries could not pass inspection. At some, an inspec

tor from the State had never been seen. The bacteria con

tent previous to pasteurization often ran into many mil
lions, and the process of pasteurization of the cream was

often indifferently done. Conditions in New York State

were an exception to the rule. There we found no creamery

which would receive anything other than daily-delivered

fresh milk produced under conditions comparable to those

for milk production, and from this high-quality milk the

creamery separated its own cream under good sanitary

conditions. The excellent sanitary conditions prevailing

in these creameries, as well as the adequacy and construc

tion of equipment, is a tribute to the"Health Department

authorities and creamery owners alike. It may also be

added that there is a most apparent appreciation of the

essentials of milk sanitation among creamery superintend

ents and managers, a fact which has no doubt much to do
with the splendid condition found in these plants.

It was learned during this week that the New York City
milk control officials require the same sanitary standard for
cream production and handling as they do for milk; and

the splendid condition of the milk and cream shed is evi

dence of its effectiveness. There is no lack of cream regula

tions in other States and municipalities, but the field con

ditions as we observed them do not indicate that much use

is made of them.

An examination of the country-wide bacterial standards

for cream in relation to the allowable number of bacteria

in milk showed a surprisingly chaotic condition. The fol

lowing table gives the ratio of cream bacteria standards

to milk bacteria standards which are recorded in the regu

lations of 14 States and 21 of the larger cities:

5:1 2:1
1:1 3%:1
6:1 4:1

F4X D
-I

I-
43
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Of all these different allowable cream counts to milk
counts, the five-to-one ratio was by far most general. It
had been adopted in the beginning of milk and cream reg

ulation and reflected the then trade practice of using

gravity cream, now fast becoming obsolete. The practical

disappearance of the basis for the five-to-one r_atio and the

scattering field of other adopted ratios made it incumbent

upon us to find out just what is a practicable ratio that

could reasonably be complied with under present commer

cial conditions.

Lamson, in the Journal of Dairy Science, vol. 1, page

498 (1918), reports that under commercial conditions and

using the Breed counting method, the ntunber of bacteria

is less or only slightly more in separated cream than in

the whole milk from which it is separated. His averages

are: whole milk 8,000,000; cream therefrom 10,000,000;

and skimmed milk therefrom 8,000,000. He concludes

that it would be desirable to have a common bacteriologi

cal standard for market whole milk and cream.

The United States Department of Agriculture has been

doing some work on this for some time. A private com

munication from Dr. Ayers was to the effect that some of
his preliminary work showed that the bacteria counts

of cream were of the same order of magnitude as those of
the milk from which it was separated. Mr. Ernest Kelly
has likewise informed me that his ofl-ice has completed a

study on this question and that the publication is in press.

In order to ascertain the conditions on the Baltimore

milk and cream shed, we determined to make a series of
tests on creameries in actual operation under normal com

mercial conditions and ascertain the relative bacteria

counts of the whole milk and the separated cream there

from. In every case the milk was forewarmed to about

eighty-five degrees and passed in a continuous stream

through a power centrifuge. Our work was done in two

creameries in the months of November, December, ]anu
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ary, and February. Samples were taken from the flowing
streams of whole milk, cream, and skimmed milk at fre

quent intervals throughout the runs in order to obviate

chance discrepancies. The agar plate method according

to the Standard Methods of Analysis of the American

Public Health Association and the Babcock butterfat

method were‘ used.

BACTERIA COUNTS ON WHOLE MILK, CREAM AND SKIMMED MILK
Whole Milk Cream Skimmed Milk Ratio

Butter Butter Bacteria

fat fat count of

Bacteria per No. of Bacteria per No. of Bacteria No. of milk to

per c.c. cent samples per c.c. cent samples per c.c. samples cream

468,000 4.3 9 357,000 50. 9 543,000 9 1 0.8
1,299,000 4.3 9 793,000 29.9 10 402,000 9 1 0 6

481,000 4.0 10 354,000 48.3 10 317,000 10 1 0,7
426.000 4.1 10 270,000 28.7 10 444,000 9 1 0.6

74,000 4.1 10 69,000 33.8 10 85,000 10 1 (]_9

287,000 3.8 9 236,000 18.7 7 259,000 9 1 0.8
48,000 4.6 10 88,000 30.5 9 60,000 10 1 1.8

Average:
440,000 4.2 309,000 34.3 302,000 1 0.9

Total number of samples: whole milk . . . . . . . . . . . . . . . . . . . . . . . ..67
cream . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65
skimmed milk . . . . . . . . . . . . . . . . . . . ..66

A large ice cream plant in Baltimore made a similar

determination at their creamery with the following results:

Average bacteria count of 8 samples of whole milk 115,000
“ “ “ “

8
“ “

cream 90,000
“ “ “ “

8
“ “ skimmed

milk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .200,000

of when the ratios are i =0.7s =1.74.

From the above data, which is in quite good agreement,

it seems reasonable to conclude that cream separated from

milk by power centrifugation carries about the same bac

terial count as the original milk.

At the present time, without any regulation as to bac

terial limits, the cream put out on the streets in Baltimore

analyzes as follows:
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_Iune—4O per cent of samples under 100,000 (bacterial
standard for whole milk)

]uly—6O per cent

August—7O per cent

September—5O per cent

CONCLUSIONS

From observations of field conditions over a large milk

and cream shed, from laboratory analyses of samples of
cream produced under commercial conditions, and from ex

amination of samples of cream taken from street delivery

and with no bacterial standard as a guide, it seems that it
is possible and practical for milk control officials to require

the same sanitary and bacterial standards for cream pro
duction and handling as they require for whole milk.

ff The act of contemplation then creates the thing con

templated.”



REPORT OF COMMITTEE ON PASTEURIZATION
DR. WILLIAM H. PRICE, Chairman

Properly supervised, holding pasteurization ranks first
among safeguards for milk supplies. It makes milk safe
by destroying pathogenic organisms that may be contained
in it. It reduces the bacterial content of milk, and

thereby defers spoilage. It leaves living enough acid

forming bacteria to permit souring in the usual way. It
extends the area from which milk may be secured, and,

as a result, makes available abundant supplies of safe
milk at prices lower than otherwise would prevail. It has

no significant adverse influence on the food values in milk.
Its cost of operation is insignificant when comparatively

large volumes of milk are concerned. It concentrates

enforcement of this ultimate safeguarding measure upon
a relatively small number of dealers, and in consequence,

and considering the beneficial results it provides, is com

paratively easy of introduction and continuance. These

facts justify a review of the subject, including extracts

from reports of previous committees, even at risk of
repetition.

HISTORICAL

About 1860, Louis Pasteur began his studies of the

“diseases” of wines and beer, and proved them to be of
bacterial origin and preventable by heating to temperature

lower than boiling. He demonstrated the biologic charac

ter of milk spoilage, which proceeds from fermentation of
lactose as the result of bacterial action; and he recom

mended heating to temperatures lower than boiling as the

preventive. Jacobi in New York and Soxhlet in "Munich

reported favorably on the practice of heating cows’ milk,

as a method of safegarding the lives and health of arti
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ficially fed infants and other milk consumers. Some

other clinicians and the American Pediatric Society re

ported adversely, and there was division of opinion in

medical circles regarding the process. The thermal

death-points of the pathogenic organisms that might be

contained in milk were investigated and reported by vari

ous observers, sometimes with apparently widely differ

ent conclusions.

By 1898 the efficacy of the process had become so

clearly established that Denmark enacted a law requiring

that all milk intended for calf feeding be heated to 176

degrees F. A few milk dealers began -to employ flash

pasteurization in this country. In 1903, Park and Holt
conducted extensive investigations in New York and

reported that
i

the general practice among the tenement

population of heating milk was undoubtedly an important

factor in reducing infant morbidity and mortality. An
increasing number of reports of milk-borne epidemics di

rected attention to the possibility of destroying pathogenic

organisms by heating public milk supplies. Public health

officials began to recognize the value of pasteurization as

a preventive of infantile diarrheas and of communicable

di-sease transmission.

The uncertainties of the flash method in actual plant

operation, and the adverse influence of its high tempera

tures on the physical and chemical characteristics of the

milk, as well as its disturbance of the relative proportions
of the nonpathogenic organisms contained, suggested heat

ing to lower temperature and holding for longer periods

-the holding pasteurization which has become the com

monly recognized practice.

DESTRUCTION or MICRO-ORGANISMS

Pathogens

Theobald Smith in 1899, and Russell and Hastings in

1900, reported the destruction of pathogens in milk when
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heated to 140 degrees F. for 20 minutes. Rosenau con

firmed their findings in 1908, after investigating the ther

mal death-points of typhoid, diphtheria, tuberculosis

bacilli, and others. These investigations were laboratory
studies, or were conducted with obsolete commercial

equipment; and Rosenau recommended increasing the

temperature to 145 degrees F., and the holding period to

30 minutes, to provide a mar-gin of safety against lapses

in temperature and holding period under working condi

tions with the equipment then available.

In 1923 Campbell Brown reported a controlled study
under laboratory conditions of the thermal death-points of
many strains of both human and bovine tuberculosis that

had been, artificially, heavily inoculated into milk. He
submitted abundant evidence that under laboratory condi

tions 140 degrees F. held 20 minutes is sufficient and is

necessary to insure destruction of both human and bovine

strains. Campbell Brown also recommends thatithe heat

factor be increased to 145 degrees F. and the holding
factor to 30 minutes under actual working conditions, to
guard against lapses below the minimum essential tempera

ture and holding period. When 158 degrees F. was em

ployed as the heat factor, Campbell Brown found that

five minutes’ holding was sufficient and was necessary to
accomplish the same bacterial destruction as 140 degrees

F. held 20 minutes.

Non-pathogem

Pasteurization is of economic value in that it destroys a

high percentage of nonpathogenic organisms, including

acid formers in milk, and thus defers spoilage. The per

centage of bacterial destruction depends to some extent

on the total number of bacteria present, and on the pro

portion of heat-resistant organisms contained, and such

resistance is believed to pertain more to bacteria of origi
nal contamination than to those of multiplicatio-n. But
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when reasonable care is employed in applying the process,

it is customary to expect a reduction of 98 per cent or
more with ordinary market milk. When the combination

of approximately 145 degrees F. for 30 minutes is em

ployed, the surviving bacteria include the acid f-ormers in

suflicient proportion to cause the milk to sour in the usual

manner. A greater total reduction could be effected by

employing higher temperatures, but the undesirable pep

tonizers might then be likely to predominate.

Pasteurization provides the only practicable means for

insuring destruction of pathogenic organisms and enor

mously reducing nonpathogenic organisms in milk.

PHYSICAL, CHEMICAL, AND NUTRITIONAL CHANGES

EFFECTED BY PASTEURIZATION

Physical

When milk is pasteurized for 30 minutes at tempera

tures even slightly exceeding 145 degrees F., the depth of
cream which rises in the bottles is measurably reduced,

and on visual comparison many housewives will reject

such milk in favor of raw milk or milk pasteurized at

lower temperature, although all three have the same fat

content. To consumers, reduction in cream layer signifies

skimming or watering, and they are quick to condemn

such milk and the process which produced that result. So

long as safety is assured and no fraud is committed, it is

of public health as well as economic importance that cream

layers be allowed to remain at their natural levels, to the

end that milk consumption be_ stimulated. Fortunately,

with adequate equipment and careful operation, it is pos

silble to effect the -bacterial destruction desired without ap

preciably affecting, the cream layer, by holding for 30 min

utes at a temperature approximately 145 degrees F., never

lower than 142. That combination of temperature and

holding period has proved adequate to protect the public
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health; and it is the combination recommended by this
Association.

Chemical

Rupp, of the U. S. Department of Agriculture, made

extensive investigations of the chemical changes produced

in milk by pasteurization, and arrived at the following
conclusions :

“1. Milk pasteurized by the holder process at 145° F.
for 30 minutes does not undergo any appreciable chemical

change.

“2. The soluble phosphates of lime and magnesia * * *

in the serum of both raw and pasteurized milk are prac

tically the same.

"3. The albumin does not coagulate at 145° F., but

5.75 per cent of it is rendered insoluble at 150° F. _A_s

the temperature increases, the amount of coagulated al

bumin increases, amounting to 12.75 per cent at 155° F.
and to 30.78 per cent at 160° F.

“4. The time required for coagulating the casein by
rennin is slightly less in milk pasteurized at temperatures

up to 149° F. than it is in raw milk. At 158° F. there is

a slight retardation, while at 167° F. the time has almost

doubled.

“5. The acidity as determined by titration is slightly
diminished in pasteurized milk.”

Vitamins

The available evidence indicates that vitamins A and B are

not affected by pasteurization as ordinarily practised. Prob

ably water-soluble C is adversely affected, but that is not

a serious matter. Freshly drawn raw milk, and even

mother’s milk, are relatively poor sources of water-soluble C.

Exclusively milk diets should be supplemented by the daily

addition of half an ounce of orange or tomato juice.
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Nutritional

Park and‘ Holt in New York, Weld in Washington, and

others fed alternate babies on raw and on pasteurized milk
and compared the results as measured by gains in weight

and general well being of the infants. These were clinical

studies, and the conclusions arrived at were favorable to

pasteurized milk, and indicated that the nutritive values of

milk were not injured by proper pasteurization.

C

PUBLIC HEALTH VALUE

Prevention of Communicable Disease Transmission

Without doubt, the common testimony of sanitarians and

public health officials is the best evidence of the efficiency

of properly supervised holding pasteurization. It is ‘the

obvious answer to the health officer’s problem of the incu

bating, the mild missed, the convalescent, and the carrier

types of communicable diseases occurring on dairy farms,

whether of human or bovine origin. Medical examination

and dairy farm inspection are manifestly inadequate in that

respect; and the bacterial count throws no light whatever

on the subject. Tuberculin testing is an exceedingly im

portant economic measure; it limits the spread of bovine

tuberculosis among domestic animals and enables the de

velopment of choice herds of large producers with compara
tive safety. Tuberculin testing by the area plan merits

support on its own account from all who are influential in

the dairy field; but as it discloses the presence of only one

of several communicable diseases, it claims no comparison
with pasteurization as a safeguard for the public health.

The common knowledge of the efficiency of pasteurization

as a safeguard for milk supplies was reduced to a scientific

basis by Dr. Edward S. Godfrey, ]r., of the New York
State Department of Health, whose publication in The

Na-ti0n’s Health, january 15, 1923, was discussed in the

1923 report of this Committee. Dr. Godfrey collected and
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analyzed the data regarding all “outbreaks of communicable

diseases in which milk that was pasteurized, or even pur

ported to be pasteurized, was found to be or was suspected

of being the agent of transmission.” Dr. Godfrey’s inves

tigation is so valuable that we deem it advisable to repeat

his “Summary and Conclusion” in this report:

“Sixteen instances have been collected of outbreaks of
communicable disease attributed to infection by milk, or
milk products, which had been-—0r purported to have been

—pasteurized. In one instance the milk probably had

nothing to do with transmitting infection. In four in
stances the milk was pasteurized by the ‘flash’ system or
some other method which failed to conform to the stand
ards of the health authorities. In one instance, the

thermographic records for several days preceding the out
break could not be found, hence there is a doubt as to
whether a proper temperature was reached and maintained
for the proper length of time. In this instance there was
also an opportunity for the milk to have become infected
subsequent to pasteurization.

“In seven instances in which pasteurization was properly
carried out, the evidence as to subsequent infection is

conclusive in all but two. In one of the two exceptions
there was very strong circumstantial evidence of infection
by the employee who capped the bottles. In the other the
source of infection was not located. Although it could
be considered that infection may have passed through the

pasteurizer, there is no evidence that it did.

“Hence it is a fair conclusion that pasteurization as
now commonly defined in health laws and regulations will
destroy any infection implanted previous to the process.
Since from 85 to 9O per cent of milk outbreaks have been
due to infection at the farm, pasteurization will prevent
from 85 to 90 per cent of milk-borne infection. With
modern dairy machinery, which reduces human handling
to a minimum and provides ample facilities for the steril
ization of utensils, the number of infections occurring
through milk will be infinitesimal. The remaining sources
of danger are slight except in hotels, restaurants, boarding
houses, and in shops where bulk milk is permitted to be
dipped. The fact that it has been possible to collect
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these reports of outbreaks emphasizes the necessity of
supervising the process of pasteurization and of properly
protecting the product afterwards.”

Pasteurization is no safeguard against subsequent in

fection, which must be guarded against; and the “flash

ing” of milk, and the heating of milk to other tempera

tures or for other periods of holding than those defined

in the 1923 resolution, cannot be depended upon to be ef

fective. The presence of pasteurizing equipment in a plant

is not assurance that all milk passed through the plant

has been pasteurized; neither is a properly recorded tem

perature chart. These are matters for competent official

supervision to insure.

The evidence is conclusive that communicable disease

infections do not survive properly supervised holding pas

teurization. In the event that they. are alleged to have

done so, full information would disclose subsequent in

fection or lapse from the proper temperature or holding

period.

Milk Conservation

Pasteurization is so highly regarded as a preventive of

communicable disease transmission that its value as a

conserver of milk supplies is often lost sight of. It is im

possible to believe that without the process of pasteuriza

tion modern cities could be supplied with adequate volumes

of milk at prices that would enable the great mass of the

population to participate in them.

COMMUNICABLE DISEASES TRANSMITTED BY RAW MILK

The Twenty-eighth Biennial Report of the State Board

of Health of California, period july, 1922, to June,
1924, contains a report ot 240 cases of typhoid fever

transmitted in and about Santa Ana by raw milk. These

followed a sudden and explosive outbreak of water-bome

typhoid in which some of the milk handlers doubtless
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were infected. Cases due to infected milk began to be

reported about the middle of February, 1924. Pasteuriza

tion of all milk supplies was ordered and became effective

March 17, following which date there was a marked

diminution in the number of cases reported and no milk
bome cases of typhoid were reported in Santa Ana fol
lowing March 31, showing that pasteurization was effec

tive in bringing this raw-milk-borne outbreak to an end.

Public Health Reports, October 17, 1924, and ]une 10,

1925, contain reports of outbreaks of communicable dis

eases transmitted by raw milk supplies; one of typhoid

fever in Tennessee, the other of scarlet fever in Montana.

We are indebted to the California member "of this Com

mittee for certain information that is of definite interest

to other communities:

“The Califomia Dairy Law requires that all animals

from which milk is sold within that State shall pass an

official tuberculin test, or the milk shall be pasteurized.

As the result, when a study is made of the percentage of

milk pasteurized in the various cities in California we find

that the percentage is in indirect proportion to the number

of animals tested.”

This is an object lesson in psychology that is of intense

practical importance. Public health administrators should

recognize and act upon the fact that when communities

are allowed the alternative of these two procedures, they
incline to accept one and reject the other in part. Both

procedures are important and desirable; pasteurization
for safeguarding the public health from all' infections,

tuberculin testing for the protection and promotion of
animal industry and of the public health against bovine

tuberculosis infection.

MANUFACTURED Pnooucrs

Because of its universal use and the large volumes in
volved, market milk demands and usually receives first
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attention in the matter of pasteurization. Here, narrow

and exacting requirements for heating and holding are

imperative—approximately 145 degrees F., never lower

than 142 degrees F., for the full period of 30 minutes.

But within their spheres, raw cream and ice cream made

from raw milk products are likely to become the agents of

communicable disease transmission; and there is a specu

lative danger in butter and in some forms of cheese made

from raw materials. Pasteurization of materials used in

these manufactured products was discussed at length in last

year’s report, and the following conclusions were presented:

“Adequate safeguarding requires the pasteurization of
cream, skimmed mik, and ice cream mix. With these com

modities, 160 degrees F. held not less than 10 minutes may
be considered a safe alternative for 142-145 degrees F. held

not less than 30 minutes, which is the only temperature and

time recognized for fluid milk. * * * *

“No reports of actual outbreaks of communicable dis

ease transmission through butter have come to the atten

tion of the Committee. However, pasteurization of milk
and cream intended for manufacture into butter is desirable,

and the trend of the industry is favorable to the process.

Either of the two (above named) combinations of tempera

ture and time factors is recommended.

“Only one actual outbreak of communicable disease trans

mitted through cheese has come to the attention of the

Committee. Others have probably occurred when a proper

period of storage had not been maintained._ Under specially

favorable plant conditions it is practicable to manufacture

good cheese from pasteurized milk and cream; but such

specially favorable (plant) conditions are not generally

present in the cheese industry. Pasteurization is desirable

of the milk ingredients entering into the manufacture of
cottage, “cream” and other cheese whose normal process

of manufacture does not involve a period of approximately

fifty days’ storage before marketing. Present information
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warrants the conclusion that fifty days’ storage is destruc

tive of specific infectious organisms in cheese.”

“The committee does not recognize the ‘flash’ process.

It may be that heating milk and cream momentarily to 185

degrees F. is effective in destroying germ life; but difficul

ties arise in maintaining that temperature * * * and in its

supervision.”

The present Committee is not inclined to alter those con

clusions, although our failure to recognize “flash” pasteur

ization at 185 degrees F. has been criticized by men who
are distinguished for their contributions to dairy research
and efficient dairy plant management. This Committee has

not argued the thermal death-points of pathogens by heat

momentarily applied. Neither have we recommended the

entering of action against manufacturers who apply heat

momentarily at 185 degrees F. to dairy products intended

for manufacture. But there is something more to be con

sidered in the framing of a law, or of a recommendation

by this Committee, than a pronouncement of procedures

that would be effective if applied; the question of the prob

ability of the application of such procedures is also involved.

The Committee demurs rather than questions the efliciency

of 185 degrees F. “flashed” as a destroyer of pathogens.

It is likely that a few of the largest and best operated plants

would actually apply uniformly and efficiently 185 degrees

F. “flashed” to milk products intended for manufacture.

But authorities of broad observation are familiar with the

lapses from uniformity and from temperature of 185 de

grees F. when dairy products are “flashed” momentarily,
and also with the difficulty of maintaining supervision that

is adequate to determine what temperatures and what uni

formity have actually prevailed with “flash” pasteurization.
In the event of an epidemic, the shortcomings of “flash”

pasteurization would be held‘ responsible. Your Committee

is not inclined to recognize a process so constantly under

suspicion.
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PASTEURIZATION or FLUID MILK

Raw Materials

Pasteurization is not intended as a substitute for clean

production and handling. Good raw materials should

flow into the pasteurizer; and statements to the contrary

should be taken as mere alibis of producers and others

who have been caught napping or of inspectors who lack

ability to formulate and execute a well-conceived program

of clean production coupled with efficient pasteurization.

Quality counts in the building up of a milk business; and

it would be a rash dealer who would disregard the off

flavors and odors prevalent in milk that had been care

lessly handled previous to pasteurization. The essentials

of clean production and handling are not difficult or ex

pensive to perform, they will be performed by some pro

ducers and dealers in every community; and their per

formance will be recognized by sufficient consumers to

turn volume of business in their favor. Volume of trade

fights on the side of cleanliness in production and handling

previous to pasteurization.

Definition

This Association has defined pasteurization as follows:

“Pasteurization is the process of heating milk to a

temperature of approximately 145 degrees F., never lower

than 142 degrees F., holding every portion of the milk

at that temperature for a period of at least 30 minutes,

and then promptly cooling below 50 degrees F. Invaria
ble recording of temperature and holding period by a

tested thermograph is imperative, as is also protection

against subsequent contamination, by filling into adequately

sterilized final containers immediately after pasteurization

and at the place thereof, by healthy operators, and by

storage below 50 degrees F. until delivered to consumers.”

Those procedures are possible of accomplishment in

ordinary plant practice, they are comparatively easy of
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official supervision, and they result in the advantages of
eflicient pasteurization. Variations from the procedures

defined above are likely to occur in the absence of com

petent supervision, and when they occur such variations

are likely to produce results differing slightly or greatly

from those contemplated and desired.

An extensive monograph would be required to present

an adequate description of the construction, equipment,

and operation involved in actual plant practice. Such

monographs are available, the process has been adequately

described in the reports of previous committees, and the

members of this Association are presumed to be familiar

with it. The principles involved are concisely stated in
the report of the committee of 1921, as follows:

“In the proper control of pasteurizing plants there are

three fundamental items to be considered:

“l. The construction and equipment of the building and

the apparatus used;
L

“2. The mechanical control of the apparatus;
"3. The personal control of the operation of the plant.
“Under the first of these, the building and the apparatus

should be such that they are capable of safely and effi

ciently treating milk and cream, so that all dangerous
bacteria shall be destroyed without impairing the chemical
or nutritive properties of the milk, and without need

lessly decreasing the cream layer.

“Under mechanical control, we have to see that so far
as possible, the operation of the apparatus is so auto

matically controlled that the results of which the apparatus
is capable shall be secured with the least chance of failure.

“Under personal control, we must carry on careful rou

tine inspection in order that we may be sure that the men

who are in personal control of the operation of the plant

are eflicient. This in order that the mechanical possibili

ties and the automatic controls shall be efiiciently directed.”

Members of this Association are quite familiar with the
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fundamental requirements of ample capacity, simplicity
and accessibility in constructon, positive heating and hold

ing as previously defined, and automatic recording of
these, prevention of subsequent contamination, and, finally,

prevention of lapses from these requirements.

It is obvious that one of the important points at which

lapses may occur in the process of pasteurization is that

at which the heated milk is held for a period of time after
having reached the maximum temperature. If the time

for which the milk is held is less than that for which a

standard has been set, then the efficiency of the process is

called in question. When the holders in .use are of the

absolute or positive type, it is comparatively easy to deter

mine the holding time. If, however, the continuous or

flow-type holders are employed, there is much less cer

tainty. Those who recognize that lapses from the theo

retical holding time may interfere with the effectiveness

of the milk treatment have made many attempts to test the

actual holding time of the various forms of the apparatus

in use, and in making these tests have employed various

methods.

The time which elapses between the entrance of a parti
cle of milk into a holder and the discharge of the milk
from the outlet determines the holding period. It is

clear that in a flow-type holder there are several elements

which may interfere with a uniformly even flow of milk.

Among these are included the temperature of the milk, the

uniformity of the temperature, the speed of flow, the

uniformity of speed of flow, and the possible loss of tem

perature through radiation during the period.

It is evident that if the tests made are to be of value,

we must duplicate as nearly as possible the conditions

which are found in the actual treatment of the milk dur

ing pasteurization. These should include temperatures

and speeds of flow which are actually used during the

pasteurizing process.
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It has been the general practice to employ water instead

of milk in making these tests. Three methods for deter

mining the holding time are used: First, the introduction

of some color into the inflowing water. Second, the sud

den and wide variation of the temperature of the water

flowing into the holder. Third, the introduction of
B. prodigiosm at the inlet. By noting the time at which

there appears at the outlet, either the color, or the varia

tion of the temperature, or the bacteria which have been

used, it is possible to estimate the actual holding period.

Probably none of these methods are capable of securing

entirely accurate results. Differences in specific gravity
in using the first two methods create disturbing currents,

and with the latter method, where bacteria are used, it is

impossible -to duplicate pasteurizing conditions for the rea

son that it is necessary to use water at tap temperature

instead of at pasteurizing temperature. A high tempera

ture would destroy the bacteria. The unavoidable fluctua

tions in temperature which occur around 145 degrees must

strongly influence the holding time with most flow-type

holders.

The introduction of pathogenic bacteria into the milk

being treated, and testing for those which survive at the

outlet of holder, throws valuable and practical light on the

effectiveness of the process in destroying germ life, but is

not so valuable with respect to indicating the actual hold

ing time of flow-type holders.

Therefore, if holders of the flow type are used, it seems

necessary to advise that a wide margin of safety be al

lowed over the time for which claims are made that the

apparatus will hold the milk. As previously stated, when

holders of the absolute or positive type are used it is com

paratively easy to determine the holding time.

ENDICOTT STUDY

Bulletin 147, entitled “Commercial Pasteurization,” pub
lished by the United States Public Health Service, reports
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an extended and exhaustive st-udy of the engineering,
cream-line, and pathogenic bacteria destruction factors

with various types of pasteurizing equipment and differ
ent temperatures of heating. In all, 198 individual pas

teurizing operations were conducted and studied in detail,

and 3,385 samples of milk were analyzed for pathogenic
bacteria, on which 6,574 bacterial tests were made. En

gineering observations totaled 4,606 in the course of these

studies, and 162,153 pounds, or approximately eighty thou

sand quarts, of milk were used. The bulletin includes 217

pages, of which fully two fifths are tables—a volume of
data that preclude adequate summary, and permit only

reference to outstanding conclusions, by this Committee at

this time.
ii

The study was made possible by the Borden Com

pany of New York City, which contributed its plant at

Endicott, N. Y., and other resources to the experts, who

had a free hand in planning, organizing, and conducting

the undertaking and in reporting the conclusions. It was

a progressive study and consisted of series of tests pursued

at intervals during the period December, 1921-April, 1923.

Subsequent series were conducted with reference to the

results obtained from preceding ones. Armstrong, Moore,

North, Park, Phelps, Rosenau, and Wadsworth were the

experts who planned and conducted the study and framed

the report; and their assistants who acted as bacteriolo

gists, engineers, observers, etc., included many of the most

prominent authorities in their fields in the country.

The tests employed were extreme in their severity, in

cluding conditions that would hardly be expected to occur

under ordinary commercial conditions. They tend to re

call the crushing tests employed by engineers to determine

strength and factors of safety with metals and other sub

stances. The possibilities of weakness, and the means of

overcoming them, of various types and constructions and
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methods of operation of pasteurizing apparatus were sci

entifically determined.

The possibilities of weakness consisted of those which
have been enumerated in previous reports of this Commit
tee: irregularities of rates of flow, especially with flow

type holders; lack of adequate insulation; lack of auto

matic temperature control; leaky valves; dead ends; foamy

milk. All these possible-defects may be readily overcome;

and the means for doing so are described in detail in the

bulletin.

With the holding process, the temperature of 145 de

grees F. was found to be the critical one at which damage

to the creaming properties of milk begins. A reduction in

creaming properties results from the holding process at

temperatures above 145 degrees F.

The conclusion with respect to pathogenic organisms

and their destruction is especially significant to those

charged with the framing and enforcement of legislation

regarding pasteurization:

“The temperature and time for pasteurization contained

in the milk regulations of the cities of New York, Phila

delphia, Baltimore, and many other large cities, * * *

which is that ‘milk or cream shall be heated to a temper

ature of at least 142 degrees F. and held at such

temperature for 30 minutes or more,’ provides an ade

quate margin of safety, and is recommended as a proper

standard for the definition of pasteurization by health

authorities. This standard has been in use for some

years with results satisfactory to the health authorities.

In order to conform with this standard the industry must

adjust the temperature of pasteurizing machines a degree

or two above the minimum temperature of 142 degrees F.
to allow for fluctuations. This standard therefore requires

that the pasteurizing machines shall be regulated so as to

maintain an average temperature of from 143 degrees F.
to 144 degrees F. Such a standard allows a minimum
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margin of safety for 30 minutes of 4 degrees F. and an

average margin of from 5 degrees F. to 6 degrees F.
above the thermal death-point of 138 degrees F. for the

tubercle bacillus.

“It is essential that proper emphasis be placed upon the

words ‘heated’ and ‘held’ in the definition of pasteurization

here recommended. Well-designed plants under com

petent operating supervision can be made to adhere closely

to the standard minimum requirements. There are often,

however, plants which are poorly designed and operated,

especially the smaller plants, in which there are variations

in both the temperature of heating and the time of holding

which cannot be offset even by raising the minimum time

and temperature limits. It is not the proper function of
a statutory definition to attempt to establish limits based

on such inefficient processes. The proper remedy for such

variations consists in more competentsupervision by public

health officials and by all who are responsible for the

operation of pasteurizing machinery.”

In an editorial note accompanying the publication of
Bulletin 147, the Public Health Service “takes this oppor

tunity to reiterate its indorsement of the eflicient pas

teurization of milk as a public health measure.”

IfMan is never watchful enough against danger that

threatens him every hour.”



PRESENT STATUS OF PASTEURIZATION

ERNEST KELLY,

Bureau of Dairying,
United States Department of Agriculture,

Washington, D. C.

Early in the year the Bureau of Dairying sent ques

tionnaires to the health officers of every city and town

having a population of 5,000 or more. This questionnaire

dealt with the requirements for pasteurization, the grades

of raw milk allowed, the inspection of pasteurizing plants

and employees, etc. While the results are not as yet fully
tabulated, I would like to bring the following information

to your attention.

The control officers of 371 cities returned the ques

tionnaires; but 22 gave no information. Of the remain

ing 349, many did not answer all of the questions; so the

summaries given in many cases will be for a lesser number

of cities.

Table 1 gives information, tabulated by population

groups, regarding general pasteurization requirements of
cities from which information was received.

TABLE I
GENERAL Pasraonrzarrou Raqonmmnurs or 349 Cums

ii 5 Cities permitting forms of raw
g milk indicated
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500,001 and over . . . . .. 0 10 10 0 2 6

100,001 to 500,000 . . . . .. 0 37 29 4 14 14
75,001 to 100,000 . . . . . .. 0 19 14 2 12 9

50,001 to 75,000 . . . . . . .. 0 25 16 2 8 24
25,001 to 50,000 . . . . . . .. 2 61 35 5 15 30
10,001 to 25,000 . . . . . . .. 2 110 35 15 21 47
10,000 and under . . . . .. ~ 3 80 9 15 9 10

Total . . . . . . . . . . . . . 7 342 148 43 81 140

280
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It will be noted that the larger cities are inclined to

exempt from pasteurization very little raw milk except

certified.

Attention is also called to the last three columns in

Table l. It can be seen that the totals, added to the certi

fied total, are greater than the number of cities allowing

raw milk. This is accounted for by the fact that some

cities allow two grades of raw milk, such as certified and

Grade A; or Grades A and B raw. Both gradps were

reported, which makes some duplication.“

It must also be taken into account‘ that the classifica

tions under the last three headings are as shown by the

answers. Undoubtedly omissions have been made in some

of the replies, especially those tabulated in the last column.

The bacteria standards for raw milk from tuberculin

tested cows varied from 10,000 to over 500,000 bacteria

per c. c. The most widespread standards were between

50,000 and 100,000 per c. c., 32 cities so reporting. The

next was 25,000 to 50,000 per c. c., such standards being

in force in 22 cities.

Of the cities answering the questionnaire, 328 gave

definite answers as to the per cent of milk pasteurized.
A tabulation of these replies is given in Table 2. The
1921 figures were secured by this ‘Bureau in a similar

way at that time.
TABLE II

Exrnnr or PASTEURIZATION IN 1921 AND 1924.

as as
.11.: .2 3 2.5 Q

u-1cu u< O :1 B .3
Population of cities

O Q‘ O g
_ _,

Q‘

3
.;

E

=3 §.
§’ :33

'°t . -°§ I - “’ U5

3- §.... L. O

X921 X924 I931 [Q24 IQZI I924 I92! I924

More than 500,000 . . . . . . . . . . 12 9 0 0 100 100.0 95 98.1
100,001 to 500,000 . . . . . . . . . .. 42 37 0 0 100 100.0 72 81.7
75,001 to 100,000 . . . . . . . . . . .. 15 19 0 0 100 100.0 68 66.6
50,001 to 75,000 . . . . . . . . . . . .. 29 25 5 0 85 100.0 65 66.6
25,001 to 50,000 . . . . . . . . . . .. 55 58 7 2 89 94.4 58 67.0

10,001 to 25,000 . . . . . . . . . . . .. 77 84 49 21 61
'

80.0 51 42.5
Less than 10,000 . . . . . . . . . . .. 36 53 52 20 41 72.6 53 33.6
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The first thing worthy of attention is that in 1924 a

larger number of the smaller cities (under 25,000 inhabi

tants) than in 1921, reported having some pasteurized

milk; and conversely a lesser number reported no pasteur

ized milk. Indeed, in 1924, there was not a city in the

population group of 50,001 to 75,000 which did not have

some pasteurized supply; w’hile in 1921, five cities in this

group reported no pasteurization.

The per cent of cities having pasteurized milk and the

average per cent of milk pasteurized is even more striking.
It may be noted that the cities of 25,000 or fewer in

habitants had a smaller per cent of milk pasteurized in
1924 than in 1921. This is believed to be due to the fact

that a large number of small cities having no ‘pasteur
ized milk in 1921 reported pasteurized milk in 1924. With
their small per cent of pasteurized milk in 1924, they are

believed to have pulled down the average per cent of milk
pasteurized in their population groups.

Table 3 shows municipal requirements for pasteurization
time and temperature in 226 cities. In all, 337 cities

replied; of these 226 reported standards, 83 stated that

they had no such regulations, and 27 failed to answer the

question.
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TABLE III.
MUNICIPAL Pasrsonrznrron Rmqunmmnurs or 226 Crrms AND Towns.

_ Population

500,00: 100,001 75,00: 50,001 25,001 r0,00r 10,000
and to to to to to and

over 500,000 100,000 75,000 50,000 25,000 under

9 yes 36 yes I6 yes 23 yes 52 yes 62 yes 32 yes

Requirements

r no r no 1 no 2 no 7 no 33 no 38 no
Leg‘! answer answer 2 no 1 no 2 no rz no B no

answer answer answer answer answer Total
Temper

ature Tune
° F. Min.

136 80 1 1

140 20 3 3

140 25 1 1 2
140 30 1 1 3 1 4 10

140-142 80 1 1

140-145 25 1 1

140-145 30 2 2 2 1 2 7 3 19

140-146 30 1 1

140-150 20 1 1 2

142 20 1 1

142 30 1 10 4 4 13 6 4 42
142-143 30 1 1

142-145 30 3 13 2 4 16 17 4 59
142-146 30 1 1 2
142-147 30 1 1 2
142-148 30 1 1 1 3
142-149 30 1 1

143 30 1 1 4 6
143-145 30 1 1 1 1 4
144 30 1 1

145 20 2 2 4
145 25 2 1 3
145 30 1 6 5 11 10 18 10 61
145-148 30 1 2 1 4
145-150 30 1 1

146 30 1 1

155 5 1 1

160 % 1 2 3
180 $6 1 1

Total 10 37 17 24 55 64 34

It will be noted that while 226 cities reported standards,

there are 241 regulations given. This is due to the fact

that several cities had two or more standards in which

the time of holding varied with the degree of heat applied.

Twenty-nine different standards were reported, showing

a wide variation and lack of uniformity. The smaller

towns lacked such regulations much more than the larger

cities.
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The regulations most used are given in Table 4,

arranged according to their frequency.

TABLE IV

Mosr PREVALENT PASTEURIZATION STANDARDS.

Temperature Time Number of cities
°F. Min.

145 30 61

142-145 30 56

142 30 42

140-145 30 19

140 30 10

Table 5 shows the bacteria standards for pasteurized

milk. Where the footnotes so indicate, standards for
Grade A pasteurized milk are included.

TABLE V.

NUMBER or BACTERIA STANDARDS FOB Pasrnomzmn MILK
Population groups.

- 00,00! 100,001 ,00l 0,00! 2 ,00l 10,001 10,000Bactena per c'c sand to 7
:0 st
o

in to and
over 500,000 100,000 75,000 50,000 25,000 less

(A)
10,00() and less . . . . . . .. 1 4

(A) (C) (B) (H) (H) (B)
10,001 to 25,000 . . . . . . . . . 2 3 2 4 7 8 6

(A) (A) (D) (P) (E) (B)
25,001 to 50,000 . . . . . . .. 4 19 10 12 26 24 10

(A)
50,001 to 100,000 . . . . . .. 8 10 7 7 18 20 11
100,001 to 300,000 . . . . .. 6 1 3 4 6 1

300,001 to 500,000 . . . . .. 4 1 2 1 7 4

500,001 and over . . . . . .. 1

(A) Includes 1 Grade A requirement.
(B) Includes 2 Grade A requirements.
(C) Includes 3 Grade A requirements.
(D) Includes 4 Grade A requirements.
(E) Includes 7 Grade A requirements.
(A) Includes 8 Grade A requirements.
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An important factor in proper pasteurization ,is the

proper control of time and temperature. The present

requirements are shown in Table 6.

TABLE VI

CONTROL or PASTEURIZATION.

‘E. E f§§
'21’?! E flit
2 -5 2 . 2 =

° :: er ""° "" E

Population groups 0.2 3 Q’
3

.23’ uofi '5 '5 .

‘=5-E 9
-’ §,§' '5? -=5

Est =- 331%:1 Q 5 8 5 3 = v

< Q =43 mt’ *5

Yes
G’

No Yes No Yes
w

No

500,001 and over . . . . . . .. 7 3 10 0 10 0

100,001 to 500,000 . . . . .. 23 14 33 4 33 3

75,001 to 100,000 . . . . . . .. 8 10 15 3 17 2

50,001 to 75,000 . . . . . . . .. 10 16 22 4 21 5

25,001 to 50,000 . . . . . . .. 27 31 48 10 48 7

10,001 to 25,000 . . . . . . .. 38 47 55 30 _ 58 27

10,000 and less . . . . . . . . .. 20 35 29 26 27 25

Regarding the medical inspection of employees in pas

teurizing plants, there seems to be room for much

improvement. Only 114 cities out of 293 inspect the

health of plant employees, and only 76 out of 293 inspect

the wagon drivers. From the replies received, inspection

is often very superficial, consisting of a “physical exam

ination” at periods varying from once a month to once

a year; the yearly examinations being by far the most

common.

Regulations for sterilizing bottles in pasteurizing plants

were reported by 289 cities. Of these, 187 required

“live steam”; 21, “boiling”; 38, “chemicals” (including in

some cases alkali); and the rest minor variations of these

methods.
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Conqeming the difficulty of enforcing regulations, the

following were listed as causing the greatest trouble:

Control of raw milk before pasteurization .... .. 38

Bacteria standard for pasteurized milk .......... .. 25

Raw milk standards .......................................... .. 19

Medical inspection of employees", ............... .. 19

Bottle sterilization .......................................... .. 14

These tables show clearly that this association may well

lend its influence toward the unification and clarification

of pasteurization regulations and their enforcement. Such

work is needed and is of vital importance to the safety

of our milk supplies.

“No large enterprise can exist for itself alone. It performs
some great service, not for itself, but for others.”


