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LIKE SENTRIES 0N GUARD

TELLING
you how impor

tant exact temperature con

trol is in milk production would

be like saying that steam is

necessary for steam engines.

But we are concerned with

making sure that you know

the advantages of using the

Taylor Rectangular Recorder.

Here is the most up-to-date in

strument of its type, designed

and made for keeping down

your costs and keeping up the

quality of your product.

This Taylor Dairy Recorder

is everything you need:

SANITARY in appearance

and in construction. White

enameled case is moisture
proof and dust-proof. Bulb and

interchangeable parts are 18-8

Chrome-nickel-iron alloy that

does not corrode. They impart

no taste to the milk.

ACCURATE first, last and

always. Taylor Engineers did a

LET Taylor Dairy Recorders watch

over the richness, purity, flavor and

keeping quality of your milk

wonderful job in improving and

simplifying the mechanism to

assure watch~like accuracy.

ECONOMICAL in opera

tion. Inner parts are long-suf

fering under constant use. Long

life and elimination of replace

ment needs makc this Recorder

a wonderful investment and

money-saver.

Extra-width Charts. Extra
width charts are available with

50% greater range. They give

hour by hour record of pasteur

izing, sterilizing and cooling

temperatures.

Get more information on this

guardian of milk quality and

costs and on other instruments

made by Taylor for milk and

ice cream plants, creameries

and cheese factories in new

Dairy Bulletin. Address your

inquiry to Taylor Instrument

Companies, Rochester, New

York.

_The numcTaylor nowjdentificsour completelineof products
includingTyros Instruments
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International Association of
Dairy and Milk Inspectors

CONSTITUTION AND BY—LAWS

CONSTITUTION
ADOPTED OCTOBER I6, l9ll

(Amended Octolber 20, I932)

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 uni

form and efficient inspection of dairy farms, milk estab

lishments, milk and milk products, and to place the

inspection of the same in the hands of men who have
a thorough knowledge of dairy work.

MEMBERSHIP

There shall be two classes of membership in this asso

ciation: Active and Associate.

The active membership shall be composed of persons

who are oflicially engaged in dairy or milk inspection, or
the laboratory control of, or the administration of such

function for any country or any subdivision thereof, and
of persons who are officially engaged in research or
educational work related to dairy or milk inspection for
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any country or subdivision thereof, provided, however,

that all persons who at the time of the adoption of this

amendment are members of the Association, shall be

active members.

The associate membership shall be composed of any

persons not eligible for active membership, who are inter

ested in the promotion of dairy sanitation. Associate

members shall not be eligible to vote, serve as officers,

hold the chairmanship of any committee, serve on the

Resolutions Committee, or serve as majority members

of any committee of this Association.

Any-properly qualified person may make application

for active or associate membership to the Secretary

Treasurer and if application is accepted by the Member

ship Committee, said applicant may become an active

or associate member, as the case may be, upon payment
of the annual dues of five dollars ($5.00).

OFFICERS

The officers of this Association shall be a President,
three Vice-Presidents, a Secretary-Treasurer, and two
Auditors, who shall be elected by a majority ballot at
the Annual Meeting 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 con

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

Secretary-Treasurer.

AMENDMENTS

This Constitution may be amended by a two-thirds
affirmative vote of those active members of the Associa
tion who register their votes with the Secretary. Any
member proposing amendments must submit the same
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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 members that the pro
posed amendments will be open for discussion at the

Annual Meeting immediately succeeding such notifica
tion. After discussion at the Annual Meeting such

amendments, upon a majority affirmative vote of the

members in attendance, shall be, within 90 days, sub

mitted to the entire membership of the Association by
the Secretary-Treasurer. All members voting on such

amendments shall, within 60 days after receipt of such

notification, register their vote in writing with the

Secretary-Treasurer on blanks furnished by the Associa
tion. These ballots shall be opened and recorded by the
Executive Committee, and the results shall be reported
by the Secretary-Treasurer at the next Annual Meeting:
and if the amendments are passed they shall become a

part of the Constitution from the date of such report by
the Secretary-Treasurer at the Annual Meeting.



BY-LAWS
ADOPTED OCTOBER 25, l9'I3

ORGANIZATION

The Constitution shall be the basis of government of

this Association.
_

ARTICLE 1

. MEMBERSHIP

SECTION 1. Any person eligible for membership under

the Constitution who shall file an oflicial application,
accompanied by the first annual 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 having 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 appli
cation 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 rata part of his membership
dues as may not be covered by his term of membership.

10
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HONORARY MEMBERS

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 knowl

edge of milk supply betterment, or those who have been

of pronounced practical influence 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 1. The oflicers 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 Associa
tion, and shall hold oflice 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

Secretary-Treasurer.

ARTICLE 3

DUTIES or 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
of the Association, and perform such other duties as
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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 taking 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 Association.

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

examine and audit the accounts of the Secretary

Treasurer and all other financial accounts of the Associa

tion, and to make a full report of the condition of the

same at the annual meeting.
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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
annual meeting of the Association. Any member pro
posing amendments must seasonably submit the same in
writing to the Secretary-Treasurer, who shall then give

notice of the proposed amendments by mail to each mem

ber of the Association at least thirty days previous to the

date of the annual meeting.
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Cfirpfiliéelg
W. H., City Milk Inspectgr, 703% W. First St., Hastings,

e .

Cook, Alfred S., Walker-Gordon Laboratory Co., Plainsboro, J.
Cooke, Dr. G. K., City Veterinarian and Milk Inspector, City Hall,

Berkeley, Cal. _
Costello,

J§inYL.,
Inspector of Milk, Department of Health, Bingham

ton, . .

Cox, I. M., Dairy Inspector, Health Dept., Birmingham, Ala.
Craig, R. S., Director, Bureau of Chemistry and Food, City Health

Dept., Room 900, Municipal Bldg., Baltimore, Md.
Daley, John P., Milk Inspector, Beverly, Mass.
Demaree, C. C., Bacteriologist, City Health Department, City Hall,

Asheville, N. C.
Dinneen, Maurice, Inspector of Milk, Town Hall, Winchester, Mass.

Dotterlrlsir,
W. D., Bowman Dairy Co., 140-158 W. Ontario St., Chicago,

Dougherty, William L.. Chief Milk Inspector, Department of Health,
139 Centre St., New York City.

Douglas, D. K., Milk and Dairy Inspector, Department of Health, City
Hall, Regina, Saskatchewan.

DownsA
H., Jr., State Dairy Inspector, 519 Dexter Ave., Montgomery,

a.
Dugan, Mrs. Sarah Vance, Director, Bureau of Foods, Drugs and Hotels,

State Board of Health, Louisville, Ky.
Dumont, Dr. Louis J ., Health Officer, New Britain, Conn.
Ehlers. V. M., Director, Bureau Sanitary Engineering, State Dept. of

Health, Austin, Texas.
Erickson, H. E., Chief Food and Dairy Division, Bureau of Health,

Public Safety Bldg., St. Paul, Minn.
Erikson. H. C., Dairy and Milk Inspector, Health Department, City

Hall, Santa Barbara, Cal.
Estes, Howard R., National Dairy Products Corporation, 120 Broadway,

New York City.
Evans, Dr. Fred, 603 Summit Ave., North Sioux Falls, S. Dak.
Fabian, F. W., Associate Prof. of Bacteriology and Hygiene, Michigan

State College, East Lansing, Mich.
Fee, Kenneth F., Director, Dairy and Food Bureau, State Department

of Agriculture and Markets, Albany, N. Y.
Fisher, Dr. Milton R., Milk Inspector, Municipal Courts Bldg., St.

Louis, Mo.
Flanagan, Thos. F., Food and Milk Inspector, 9 Oak St., Hartford, Conn.
Forsyth, Dr. W. W., Farm Dairy Inspector, Dept. of Public Health,

1259 King St., W., Toronto, Ont.
Frank, Leslie C., Sanitary Engineer in Charge Oflice of Milk Investiga

tions. U. S. Public Health Service. Washington, D. C.
Franklin, V. D., State Dairy Inspector, 519 Dexter Ave., Montgomery,

Ala.
Fuchs, A. W., Sanitary Engineer, U. S. Public Health Service, 5420

Connecticut Ave., Washington, D. C.
Fuller, Nelson M., Sanitary Engineer, Cattaraugus County Board of

Health, Olean, N. Y.
Fulson, J. K., Milk and Food Inspector, Bolivar County Dept. of

Health, Cleveland, Miss.
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Gavin. Joseph S., Inspector, Gavin Dairy Lab., 200 Stockbridge Ave..
Bufialo, N. Y. _ _ +

Gauhn, Emmett R., Chief, Dept. of Sanitation, Monroe County, 302

Terminal Bldg, Rochester, N. Y. _
U11"?-W1. -lulius F.. Chief Inspector, Division of IIISPECIZIODB; 13ePt- of

Agriculture, Box 67, Fultqn $_ Dnk.
Gomila, Madeline C., Asst. City Chemist, 811 Louisa St., New Orleans,

La.
Grifith, R. L., Chief Dairy and Milk Inspector, City Health Depart

ment, Oakland, Cal.
Grim, Dr. Geo. W., Milk Control Officer, Board of Health, Township

Building, Ardmore, Pa.
Gruber, Dr. J. T., Dairy and Food Inspector, Dept. of Health, Marion,

Ohio.
Gunderson, Dr. N. O., 209 Midway Apts., Rockford, Ill.
Hadfield, Wm. A., General Laboratories, Inc., 1000 Widener Bldg.,

Philadelphia, Pa.
Hall, Dr. Warren, P. S., Chief of Food and Drug Division, Health De

partment, 541 Erie St., Toledo, O.
Hardenbergh, Dr. John G., Director of Laboratory, Walker-Gordon

Laboratory Co., Plainsboro, N. J .

Harding, Dr. H. A., Chief Dairy Research Bureau, The Mathews Co.,
P. O. Box 834, Detroit, Mich.

Harding, H. G., 840 Diagonal Road, Akron, Ohio.
Harris, Dr. Louis I., 305 Riverside Drive, N. Y. City.
Harwedel, Walter M., Dairy Inspector, No. Ridgeville, Ohio.
Harwedel, Wilmer S., Dairy Inspector, No. Ridgeville, Ohio.
Heald, James H., Director of Food Inspection, City Health Depart

ment. Winston-Salem, N. C.
Hefiernan. H. N., Director, Bacteriological and Chemical Work, Pure

Milk Society, 1319 Amelia St., New Orleans, La.
Heinzman, M. A., Milk Inspector, Ventura County Health Dept.,

Ventura, Cal.
Hiscock, Prof. Ira V., Assistant Professor of Public Health, Yale Uni

versity, School of Medicine, New Haven, Conn.
Hodgson. Dr. H. B.. Meat and Milk Inspector, Dept. of Health, Box

996, Athens. Ga.
Holford. Dr. F. D.. Chief Veterinarian, Borden’s Farm Products Co.,

110 Hudson St., New York City.
Hollingsworth, Dr. J. B., Chief Food Inspector, City Hall, Ottawa,

Canada.
Hollingworth. Dr. W. G., City Veterinarian, Utica, N. Y.
Holmquist. C. A.. Director, Division of Sanitation, State Department

of Health, Albany, N. Y.
Honholt, Herman J.. Asst. Mgr., Laboratory Field Service, Pure Milk

Association. Chicago, Ill.
Hood, Dr. A. J . G., Superintendent of Food Inspections Division, City

Hall, Montreal, Can.
Hyde, Robert E.. Deputy Commissioner, Dairy and Food Commission,

Ellington, Conn.
Irvine, George, Dairy Bureau, State Department of Agriculture, Lan

sing, Mich.
Irwin, Ralph E.. Chief Engineer. Division of Milk Supply, State Depart

ment of Health, Harrisburg, Pa.
Jennings. J. R., Chief, Milk Division, City Health Dept., Louisville,

K .

Johns, K.. Asst. Agricultural Bacteriologist, Central Experimental
Farm, Ottawa, Canada.
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Johnst§n,IJohn
F., Inspector of Milk, Health Department, Newport,

Kagey, Dr. J. F., Food and Dairy Inspector, Kingsport, Tenn.
*Kappenbofer, E. J ., Meat and Dairy Inspector, Board of Health, 3202

Altoona Road, Cleveland, Ohio.
Kelly, Ernest, Chief, Division of Market Milk Investigations, Bureau of

Ilgaiéy
Industry, U. S. Department of Agriculture, Washington,

Knobel, Dr. Ed., Inspector of Milk, Box 175, Dedham, Mass.
Kohler, Roy W., City Dairy and Milk Inspector, 2403 N. 70th St.,

Lincoln, Neb.
Krueger, Paul F., Assistant Director, Bureau of Dairy Products, De

partment of Health, Chicago, Ill.
Larner, Herbert B., Special Representative to Dairy Industry, Nat’l Oil

Products Co., Harrison, N. J .

Laurie, Dr. J. H., Deputy Director, Division of Food Control, De
partment of Public Health, Toronto, Ont.

Lavery. Dr. J . F., Dairy Farm Veterinary Inspector, 32 Cranbrooke Ave.,
Toronto, Ont.

Lawrence, Dr. Robert P., 299 Bloomfield Ave., Verona, N. J .

Lawton, Dr. H. C., Secretary, Board of Health, and Milk Inspector,
Camp Hill, Pa.

Lazarus, Nathan E., Director of Lacteal Analytical Laboratories, Inc.,
176 Franklin St., Buffalo, N. Y.

Leete, C. Sidney, Associate Milk Sanitarian, Bureau of Milk Sanitation,
State Health Dept., Albany, N. Y.

Le Fevre, Peter E., 5317 Broad Branch Road, N.W., Washington. D. C.
Lehmkuhl, Henry W., 73 Howell St., Rochester, N. Y.
Lescure, John M., Director, Bureau of Milk Control, City Health Dept.,

Baltimore, Md.
Leslie, Dr. Roy F., Mgr., The Northern Ohio Milk Association, 1702

Standard Bank Bldg., Cleveland, Ohio.
Lewis, Malcolm, Assistant Engineer, Department of Public Health,

Nashville, Tenn.
Lockwood. Prof. W. P. B., Managing Director, New England Dairy and

Food Council, Inc., 51 Cornhill, Boston, Mass.
McFatridge, Dr. H. S., Dairy and Food Inspector, 256 Robie St.,

Halifax, N. S.

Marcussen. W. H.. Vice-President, Borden’s Farm Products Co., 110
Hudson St., New York City.

Martin, Dr. Ivan G., Veterinarian in Charge Farm Inspection Dept.,
Gridley Dairy Co., Milwaukee, Wis.

Master, Melvin F., Milk Inspector, City Hall, Lowell, Mass.
Matthews, C. B.. Chief, Bureau of Dairy Inspection, 261 N.W., 36

Court St., Miami, Fla.
Maughan, M. O., Executive Secretary, The Milk Council, Inc., 228 N.

LaSalle St., Chicago, Ill.
Melican, Geo. D., Milk Inspector, Room 6. City Hall, Worcester, Mass.
Menary, Dr. A. R., City Dairy Inspector, Cedar Rapids, Iowa.
Mickle, F. Lee, Director of Laboratories, State Department of Health,

Hartford, Conn.
Miller. Giles P., District Milk Control Oificer, Department of Health,

Harrisburg, Pa.
Miller, Dr. John F., Inspector of Milk Pasteurizing Plants, State De

partment of Health, Albany, N. Y.
Mitchell, Dr. H. B., Milk Supervisor, City Hall, Lancaster, Pa.

*Deceased.
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Moak, Dr. Harris, Bacteriologist, Kings County Medical Milk Com
mission, 360 Park Place, Brooklyn, N. Y.

Moore, Mrs. Edith L., 1721 Park St., Houston, Texas.
Morris. Geo. C., Bureau of Milk Control, Dept. of Health, 211 N. 17th

St., Camp Hill, Pa.
Morrow, Dr. A. C., District Veterinarian, Butte District, Dillon, Mont.
Mott. Frank E., Chemist, Health Department, and Inspector of Milk,

1104 City Hall Annex, Boston, Mass.
Oakley, Roger, Dairy Inspector, City Hall, Brockton, Mass.
Ocker, Harry A., Meat and Dairy Inspector, Department of Health,

Cleveland, Ohio.
Oldfield, H. G., Associate Sanitarian, Div. of Sanitation, University

Campus, Minneapolis, Minn.
Osgood, Clayton P., Assistant State Dairy Inspector, Dept. of Agri

culture, Augusta, Maine.
Ownbey, James E.. Dairy Inspector, City Board of Health, City Hall,

Louisville, Ky.
Palmer, Russell R., Chief Milk Inspector, City of Detroit, 3919 John R.

St., Detroit, Mich.
Palmer. Wm. B.. Executive Oflicer, Milk Association of the Oranges,

City Hall, Orange, N. J.
Parker,

fiioratio
N., City Bacteriologist, Engineer Building, Jackson

vi e, Fla.
Parker, N. M., Chief Inspector, Milk Supervision, State Board of Health,

Jackson, Miss.
Pearce, Dr. C. D.. Chief Veterinarian, The Borden Company, 350 Madi

son Ave., New York, N. Y.
Pease, Dr. Herbert D., Director of Pease Laboratories, 39 W. 38th St.,

New York City.
Pilgrim, Dr. S. L.. Chief, Bureau of Food and Sanitation, Health De

partment, Milwaukee, Wis.
Posson, R. J., Sec’y-Mgr., Wash. Dairy Council, 502 Hill Bldg., Wash

ington, D. C.
Pratte, Dr. Antonio, Supervisor of Milk Inspection Section, Health De

partment, City Hall, Montreal, Canada.
Prentiss. Russell I., Milk Inspector, Town of Lexington, Lexington,

Mass.
Price, Dr. Wm. H., Ira Wilson & Sons Dairy Co., 5255 Tillman Ave.,

Detroit, Michigan.
Prucha, Prof. Martin J ., Professor of Dairy Bacteriology, University of

Illinois, Urbana, Ill.
Putnam, Geo. W., Director of Research, The Creamery Package Mfg.

Co., 1243 W. Washington Blvd., Chicago, Ill.
Quigley, J. V., President, Country Club Dairy Co., 5633 Troost Ave.,

Kansas City, Mo.
Rath, Dr. Floyd C., Assistant Health Oflicer, Dairy and Food Inspector,

Madison, Wis.
Redfield. Dr. H. W., Mendham, N. J., R. F. D. 1.

Regan. Dr. J. J .. Chief Veterinarian and Director of Labs., Dairymen’s
League, 11 W. 42d St., New York City.

Rempe, William, Chief, Milk Food Division, City Hall, Scranton, Pa.
Richmond, Dr. A. R. B., Chief of Division of Food Control, Depart

ment of Public Health, City Hall, Toronto, Ontario.
Roberts, H. P., Dairy and Food Inspector, City Health Department,

Fargo, N. D.
Robertson, Dr. A. H., Director Food Laboratory, State Dept. of Agri

culture and Markets, Delmar, N. Y.
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Robertson, Dr. T. R., Sanitary Inspector, Box 284, Dyersburg, Tenn.
Romberger, Dr. E. E., Milk and Meat Inspector, 340 N. 6th St.,

Reading, Pa.
Ruffner, Dr. F. J., City Dairy and Food Inspector, Beloit, Kan. _
Scheldrup, Carl J ., Health Inspector, City Health, Albert Lea, Minn.
Scott,

iziphn
M., Chief Milk Inspector, 230 E. Main St., So. Gainesville,

a.
Secoy, Chas. W., Meat and Dairy Inspector, Bellevue, Ohio.
Shain, Dr. Chas., Chief Food Inspector, Health Department, Hamilton,

Ontario.
Shaw, Alex G., State Dairy and Milk Inspector, Tampa, Fla.
Shere, Lewis, c/o Diversey Mfg. Co., 53 W. Jackson Blvd., Chicago, Ill.

ShieldsMFred
M., Milk Specialist, State Board of Health, Jefferson City,

O.

Shoults, Dr. W. A., Director, Division of Food Control, Department of
Health and Public Welfare, Winnipeg, Canada.

Shrader, Dr. J. H., Director, Research Laboratories, National Dairy
Products Corporation, Baltimore, Md.

Shutt,6)onald
B., Dept. of Bacteriology, Ontario Agr. College, Guelph,

ta
'

n rio.
Smith, D. R., Dairy Supervisor, Southern Dairies, Inc., 60 M St., N.E.,

Washington, D. C.
*Strauch, Thos. J ., Chief Dairy Inspector, Bureau of Health, Richmond,

Va.
Supplee, Dr. G. C., Director of Research Laboratory, The Dry Milk

Company, Bainbridge, N. Y.
Swanner, R. O., Asst. Sanitarian, Milk Control Work, State Health

Dept., Albany, N. Y.
Switzer, H. B., U. S. Department of Agriculture, Appraiser’s Stores

Bldg., 201 Varick Street, New York, N. Y.
Taylor, John, Bureau of Dairy Products, Indiana Div. of Public Health,

Indianapolis, Ind.
Thomas, R. C., Asst. Milk Specialist, U. S. Public Health Service,

Washington, D. C.
Thomson, James E., Manager, Department of Milk Supply, Borden’s

Farm Products Company, 110 Hudson St., New York City.
Tiedeman, Walter D., Chief, Bureau of Milk Sanitation, State Depart

ment of Health, Albany, N. Y.
Tobey, Dr. James A., Director, Health Service, The Borden Company,

350 Madison Ave., New York City.
Tobin, Michael F., Inspector of Pasteurization, 245 Canal St., Provi

dence, R. I.
Tolland. A. R., Dairy Inspector, Health Department, Room 1102, City

Hall, Annex, Boston, Mass.
Trish, Dr. Karl A., Food and Dairy Inspector, Health Department, City

Hall, Kenosha, Wis.
Trotter, Dr. A. M., Chief Veterinary Inspector, Corporation of Glasgow,

60 Melbourne St., Glasgow, Scotland.
Voorhees, Dr. L. A., Chemist to the Department of Health, P. O. Box

114, New Brunswick, N. J.
Walmsley, Dr. _F

. D., Borden’s Farm Products Company of Illinois, 326
W. Madison St., Chicago, Ill. ‘

Ward, Dr. Archibald R., Consultant on Problems of Handling Market
Milk. 1986 Waverly Ave., Detroit, Mich.

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

Warner, W. J ., State Dairy and Food Commissioner, Hartford, Conn.
Washburn, Prof. R. M., Albert Verley Co., St. Paul, Minn.

0 Deceased.
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Way, H. 0., Director, H. O. Way Laboratory Service, 309 Western
Reserve Bldg., Cleveland, Ohio. _

Webb, K. C., Dairy and Milk Inspector, 318 E. 28th St., Erie, Pa.
Weber, Clarence W., Sanitarian, State Health Dept., 65 Court St.,

Buffalo, N. Y. _
Wheeler, Ralph J., Milk Inspector, City of Pasadena, 547 Padilla St.,

San Gabriel, Cal. _ _ _
Wickham, Dr. J. C., in charge of Quality Milk Control, Producer’s Milk

Co., 2337 Broadview Rd., Cleveland, Ohio.
Wilcox, Dr. F. P., Chief, Division of Dairy Products, Los Angeles

County Health Department, Hall of Justice, Los Angeles, Cal.
Williams, Dr. R. W., Deputy State Veterinarian, P. O. Box 923, El

dorado, Ark.
*Wilson, Frank C., in charge Milk Laboratory, Food and Drug Depart

ment, State Board of Health, Indianapolis, Ind.
Yale, Dr. Maurice W., Bacteriologist, New York State Agricultural

Experiment Station, Geneva, N. Y.
Yates, J. W., General Laboratories, Inc., 1000 Widener Building, Phila

delphia, Pa.

HONORARY MEMBERS
Evans, Dr. Wm. A., Health Editor, Chicago Tribune, Chicago, Ill.
Pearson, Dr. R. A., President, University of Maryland, College Park,

Md.
Van Norman, Dr. H. E., The Borden Co., 350 Madison Ave., New

York City.
Woodward. Dr. W. C., American Medical Association, Bureau of Legal

Medicine and Legislation, 535 N. Dearborn St., Chicago, Ill.

ASSOCIATE MEMBERS
Capouch. Frank J ., Director of Dairy Inspection, Bowman Dairy Co.,

140 W. Ontario St., Chicago, Ill.
Chumlea, L. W., Indiana Condensed Milk Co., Indianapolis, Ind.
Corbin. Dr. C. I., Veterinarian in Charge Sanitary Control of Milk,

524 W. 57th St., New York City.
Eastwood, H. S., Milker Department, DeLaval Separator Co., 165

Broadway, New York City.
Hall, A. G., Manager, Certified Milk Production, Borden’s, 110 Hudson

St., New York City.
Johnson, D. H. S., Proprietor of Dairy Products Laboratory, 119 Federal

St., N. S., Pittsburgh, Pa.
Jones,

LI/ierln

R., Department Manager, J. B. Ford Sales Co., Wyandotte,
1c .

Lang, L. R., Production Manager, H. P. Hood & Sons, Inc., 500 Ruther
ford Ave., Boston, Mass.

Moyer, Vincent C.. Supplee-VVills-Jones Milk Co.. Philadelphia. Pa.
Pratt, Harold T., Technologist, Philadelphia Dairy Products Co., Inc.,

P. O. Box 1588. Philadelphia. Pa.
Parr, J. C., Indiana Condensed Milk Co., Indianapolis, Ind.
Scott, Dr. Henry T., Director. Biological Research, Wisconsin Alumni

Research Foundation, Madison, Wis.
Witham, C. L., Indiana Condensed Milk Co., Indianapolis, Ind.

* Moved. Left no address.
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THURSDAY, OCTOBER 12

2:00 P. M.

Joint Session with Section on Food and Nutrition
American Public Health Association

*Natural and Induced Variations in the Vitamin Values of Milk
HENRY C. SHERMAN

Columbia University, New York City

Report of Committee on Food Value of Milk
IRA V. HISCOCK, Chairman

Report of Committee on Inter-state Shipment of Cream (I. A. D. M. I.)
H. E. BREMER, Chairman

*Report of Committee on Milk and Dairy Products (A. P. H. A.)
WILLIAM B. PALMER, Chairman

The Quality of Milk Pasteurized by High Temperature, Short-Time
and by 30-Minute Holding Methods

M. W. YALE
Agricultural Experiment Station, Geneva, N Y.

Chlorine Sterilizers in Dairies

M. J . PnUcnn
University of Illinois, Urbana, Ill.

Some Observations on Cleaning Dairy Equipment.
J . W. Yxras

General Laboratories, Inc., Philadelphia, Pa.

8:00 P. M.

Eflect of the Udder on Quality of Milk
M. J . PRUCHA

University of Illinois, Urbana, Ill.

*A. P. H. A.

Streptococci in Milk
W. D. Faosr

College of Agriculture, Madison, Wis.

Mechanical Refrigeration
E. H. PABFITT

Purdue University, Lafayette, Ind.

Report of Committee an Communicable Diseases Affecting Man
JOHN G. HARDENBERGH, Chairman
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FRIDAY, OCTOBER 13

9:00 A. M.

Bacteria Resisting Pasteurization

W. D. DOTTERRER
Chicago, Ill.

Miérgzcopic
and Plate Counts of Thermophilic Bacteria in Pasteurized

Z

A. R. WARD
F. O. AnAMs
C. T. MCCUTCHEON

Detroit, Mich.

Report of Committee on Milk Plant Practice

H. A. HARDING, Chairman

Effective Milk Control
HENRY C. Bncxsa

Department of Health, Chicago, Ill.

Report of Committee on Dairy and Milk Plant Equipment
WALTER D. TIEDEMAN, Chairman

2:00 P. M.

Milk Price Control in New York State
KENNETH F. FEE

Director, State Milk Control Board, Albany, N. Y.

Report of Committee on Sanitary Control of Ice Cream

RALPH E. IRWIN, Chairman

Report of Committee on Milk Ordinances

WILLIAM B. PALMER, Chairman

An Extensive Test of Variations in Bacteria Counts of Identical Milk
Samples

WALTER D. TIEDEMAN
State Department of Health, Albany, N. Y.

BUSINESS SESSION
Will include reports of

Committee on Publicity and Public Relations
Gnoaci: W. GRIM, Chairman

Committee on Resolutions

H. E. BOWMAN, Chairman
(No Evening Session)
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SATURDAY, OCTOBER 14

9:00 A. M.

ROUND TABLE DISCUSSION

Is a Single Grade of Pasteurized Milk Sufiicient?

Aflirmative:
GEORGE A. Wnsr

Department of Health, Rochester, N. Y.

Negative:
Lnsnm C. FRANK

U. S. Public Health Service, Washington, D. C.

What are the Essential Requirements for Clean Sale Milk for Pasteuri
zation?

(a) The Herd:
VINCENT C. Movsa

Supplee-Wills-Jones Co., Philadelphia, Pa.

(b) The Farm:
J. M. LESCURE

Department of Health, Baltimore, Md.

(c) The Receiving Station:
Gaoaon W. Gnnvr

Milk Control District No. 1, Ardmore, Pa.

(d) The Milk Handler:
VERNE K. HARVEY

State Health Department, Indianapolis, Ind.

Need for Uniformity in Milk Laws and Regulations

(1) Within a State:
PAUL B. Bnooxs

State Department of Health, Albany, N. Y.

(2) Between States:

J . J . REGAN
Dairymen’s League Cooperative Association, New York City

The following committee reports, by arrangement with the committee
chairmen, will be published in the annual report but not read:

Dairy Farm Methods
THOMAS J. Srrmvcn, Chairman

Methods of Improving Milk Supplies in Small Communities

C. A. Anew, Chairman

Laboratory Methods
Gaoncn E. BOLLING, Chairman



REPORT OF COMMITTEE ON FOOD
VALUE OF MILK AND MILK

PRODUCTS*
IRA V. HISCOCK, Chairman

NUTRITION AND ECONOMIC PROBLEMS

THE
significance of diet to the health of the individual,

especially the child, has become more fully appre

ciated with the development of modern research in nutri

tion. Curtailment of children’s diets in European coun

tries during the World War was followed by outbreaks
of dietary deficiency diseases. But serious undernutrition

may result even when such deficiency diseases do not
threaten. The American Medical Association points out
that, “Prolonged and general underfeeding may often be

more insidious in its effects than are specific inadequacies

that result in such diseases as scurvy, rickets, and

pel1agra.” (1) (2)
Under the most favorable circumstances, a wise selec

tion of food and the proper feeding of a family requires

knowledge and skill. (3) But when every food dollar
must bring the greatest return in nourishment and satis

faction, the task becomes more difficult. In the economic

crisis, with its resulting reduction in income and em

ployment, the problem of obtaining an adequate diet at
a minimum cost has become universal. The U. S. Gov
ernment Bureaus took the initiative early in the de

pression period in pointing to the necessity of spending

the “food dollar” properly if it were to protect the health
of citizens. (4) Other agencies rapidly followed in the

*This report contains the reviews of timely reports, contributed by
committee members as follows: Milk with Enhanced Nutritive Prop
erties, G. C. Supplee, Ph.D. and S. Ausbacher, D.S'c. (by invitation),
The Dry Milk Co.; Special Laboratory and Field Studies, J. H.
Shrader, Ph.D., National Dairy Products Corp.; The Processed Milks,
J ATb DPH ThBrd C Milk dHalthPames . o ey, r. . ., e o en O.; an e ro
tection, Ira V. Hiscock, Yale School of Medicine, Chairman.
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crusade for adequate diets and sounded a warning to

nutrition leaders of the consequences of relaxing their

vigilance in maintaining dietary standards. From the

first, these agencies urged that food money be spent for

food that would “feed” not merely “fill” and that the

so-called “protective” foods—milk, fruit, vegetables and

eggs—be accorded their rightful place in the emergency

diet.

Milk an Essential

There is universal agreement that the nutritional
needs of people are best served when adequate amounts

of milk are used. They agree further that when the

food fund is reduced to a minimum, milk should still be

regarded as a necessity.* Previous reports of this com

mittee have given conclusive evidence that cows’ milk

contains the essential food elements in a form which is

easily assimilated. It is a most suitable food for con

sumption by man and indispensable in the diet of in

fants and invalids. Careful studies of the relative merits

of artificial and breast feeding for infants indicate the

superiority of the latter. Breast feeding should be en

couraged whenever possible. For infants who for one

reason or another can not be breast-fed, however, prop

erly modified cows’ milk remains the most popular.

Furthermore, milk is an indispensable part of the diet

of mothers who are carrying or nursing babies, and of

young children.

0“Milk does more for the body than any other food, and does it
more cheaply. It safeguards the low-cost diet for children and
adults.” (40) “Milk is both the cheapest and the surest protection
from the nutritional deficiencies which open the way to diseases and
life-long injuries to health, happiness and working efliciency." (5)
McCollum states that he should recommend first of all “That no cut
be made in the milk supply for this winter. Milk is one of the most
valuable foods we have and poor families especially need it to maintain
health." (6)
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Milk an Economical Food

An adequate supply of safe milk is the first essential

in planning the food needs of a family. A bulletin pre

pared in 1933 jointly by the U. S. Children’s Bureau
and the U. S. Bureau of Home Economics advises that
if one has very little money for food, each dollar should
be divided in a manner to give one-fourth or more for
milk or its equivalent.‘

Progressive community leaders, heeding the warning
of nutritionists that underfeeding is a health hazard,

and disregarding the unsound advice that milk is “ex

pensive,” have taken the position that milk can not be

considered a luxury when it yields a greater return in_
food essentials, for money expended, than any other
food. On the contrary, they regard it as a wise invest
ment for the present and future well-being of their
fellow citizens.

A Community Inventory

A community should periodically take account of stock

of its milk consumption. The recent experience of New
Haven may be of interest in this connection. The Health
Committee of the Chamber of Commerce, early in 1933,

secured more precise information regarding milk con

sumption by thirty-three districts in the city than had
previously been available. The fact that an average of
only seven-tenths of a pint of milk per person was daily
used was a surprise, because it had been anticipated from
previous records that the average would be nearer one

pint. When the amount of evaporated, dried, and con

0 “Buy: For each child at least 1 pint of milk daily. He should have
11/2 pints to one'quart.

For each pregnant or nursing mother 1 pint of milk daily. She
should have 1% pints to 1 quart.

For each other adult 1/2 pint of milk daily. He should have 1 pint.
Choose the cheapest of the following forms of milk: Pasteurized

fluid milk, evaporated milk, dried milk, whole-milk cheese.”
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densed milk was added, the average was increased to

about eight-tenths of a pint.

But even more important than the average milk con

sumption for the entire city were the figures for certain

districts. In only three residential wards was there as

much as one pint of milk per person used daily, and in

five wards, less than one-half pint was obtained. A
large proportion of the children who most needed milk
lived in the wards where milk consumption was lowest.

The milk consumption was lowest in general in the negro

ward and in the wards with a high foreign-born popula
tion, especially Italian.‘

Economic circumstances may have had some bearing

on this situation, although it is recognized that Italian
groups are not, as a rule, milk drinkers. Shortly after

this study was completed, a standard schedule of relief

was jointly adopted by the City Board of Charities and

the private relief agencies. It is gratifying to note that

this schedule provided for one quart of milk daily for

babies and one pint daily for children up to 16 years of

age. Here as in many other cities, the Community Chest

and school groups, as well as certain dairies, aided in

paying for milk for selected school children on the recom

mendation of school offficials. To acquaint the public
more fully with the value of milk from an economical

as well as a nutritional viewpoint, an educational pro

gram, by districts, was inaugurated by the Chamber of

Commerce Health Committee through the cooperation of

education, health and social agencies and the Connecticut
Dairy and Food Council. (7)

*This study was made possible through the cooperation of the
health department and the seventy odd dealers who supply milk in the
city. Each dealer was given a map of the city divided into districts
and was asked to give for each district the average amount of milk
being sold there daily. This plan ruled out the inclusion of milk sales
in the suburbs. A health department inspector later aided the deal
ers in checking the data to insure accuracy.
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The Young Child Problem

The Child Hygiene Section of the American Journal of

Public Health (8) observed the accumulating evidence of

serious nutritional disturbances among large numbers of

our preschool children. It was suggested that this is the

group which is suffering most during the depression, and

for whom it is difficult to secure social control to make

certain of adequate and balanced ration. Their greatest

lack seemed to be in their daily consumption of milk.

During the past year fresh evidence, confirming earlier

classic studies, shows that a quart of milk is in general a

desirable quantity to be consumed daily. (9) The results

of these recent experiments indicate once more that chil

dren store calcium more satisfactorily when they are tak

ing about one gram daily (approximately the amount
supplied by one quart of milk) than when taking smaller

quantities. This fact is particularly significant in light

of other recent research which has brought about a new

appreciation of the importance of calcium in good nutri
tion. A child may have a calcium-poor body. without giv
ing outward evidence of his condition; he may also be

storing calcium, although in inadequate amounts. That
many individuals live on the borderline between nutri
tional success and failure and that their state of nutrition
may be improved markedly by addition of milk to the

diet has been proved anew. Children of various ages and

under different conditions, (10) as well as adults, have

been shown to respond favorably to an increased milk
intake.

PASTEURIZED MILK

During the past year considerable attention has been

given to problems related to the nutritive values of raw

and pasteurized milk. The studies of Frank and co

workers, (11) reported last year, have received favorable
comment editorially in the Journal of the American Med
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ical Association (12) and in the American Journal of
Public Health. (13) The latter editorial contains the fol
lowing statement: “While the desirability of using prop
erly pasteurized milk has been demonstrated repeatedly

from the standpoint of public health, questions are raised

frequently as to the effect of the pasteurization process

upon the nutritive properties of milk. _Recent studies

substantiate the fact that pasteurization makes practi

cally no change in the food value of milk and that any

deficiencies which do occur as a result of pasteurization

are easily overcome by proper dietary supplements. These

studies show that there is no significant difference in the

general growth-promoting powers of pasteurized and raw

milk; that the calcium and phosphorus in pasteurized

milk are as readily available as in raw milk and that

pasteurization does not affect unfavorably vitamins A
and G—those vitamins which are contained in milk in

liberal quantities.”

Krauss (14) and Krauss, Erb and Washburn (15)
found that heating milk at 145° F. for 30 minutes in a

closed vessel did not affect the vitamins A, G, and D but
did destroy at least 25 per cent of the vitamin B origi

nally present. It has been known for some time that

pasteurization tended to destroy vitamin C, which is a

variable factor even in raw milk, and that milk is a rather

poor source of vitamin B.‘ Pediatricians have recognized

these facts and have taken steps not only to supplement
any deficiency of vitamin C but also to use vitamin-B
carrying supplements. Krauss and his coworkers also

noted that calcium and phosphorus were as readily avail
able in pasteurized milk as in raw milk. .

‘The efiect of pasteurization on the vitamins in milk has been re
viewed by Tobey in .a paper -which is in press at the time of writing
this report (Dairy World, 1933). See also Safe Milk-Its importance to

Plllblic
Health—a resumé of present information, National Dairy Coun

ci , 1933.
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Ellis and Mitchell (16) observed that pasteurization
of milk lowered the availability of the calcium for the

growing rat, suggesting the destruction of some unknown

constituent of the milk which had favored utilization of

calcium by the animal body. Under conditions of a

severely restricted calcium diet, however, growing rats

retained as high as 98 per cent of the calcium consumed.

Savage (17) also investigated the nutritive factors in

milk which might be afiected by pasteurization and con

cluded that the known changes in cows’ milk produced

by pasteurization are very slight and that human experi

ments have not demonstrated that pasteurized milk is

less nutritive to the young child than raw milk. “There
is a vast mass of clinical experience,” he says, “which

shows that heated milk has been consumed for years by

infants and children without any detectable deterioration
in their nutritive condition.” Stirling and Blackwood

(18) substantiate these conclusions. While reports in

favor of raw milk continue to appear, e.g., Andrews, (19)
Sprawson, (20) Cohen and Ruelle, (21) Schmidt-Nielsen,

Flood, and Stene, (22) and Isaachsen, (23) the great

body of evidence indicates that raw milk has no dietary

superiority over pasteurized milk. Answers to 17 argu

ments against pasteurization have been ably presented

by Parran. (24)

SPEC1AL Paornarrns or MILK

Mitchell (25) and Outhouse, (26) in discussing the gen

erally excellent nutritive quality of milk, emphasized the

high quality of milk protein, the function of lactose in

regulating intestinal flora, the inorganic salts and the

vitamins, calling attention to the deficiency of copper

and iron and possible deficiencies in vitamins B1, C, and
D and the low energy value of milk. Van Donk, Steen

bock and Hart (27) found that a milk-copper-iron diet
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supplemented with sucrose or milk solids improved

growth, ovulation, and reproduction, suggesting a de

ficiency of solids in milk. Fixsen and Jackson (28) de

termined the “biological value” of the protein in milk,

wheat, and maize and found that in milk to be the

highest.

Further work has been done on the effects of metals in

reducing the vitamin content of milk. In agreement with
Schwartze, Murphy and Cox, (29) Schieblich (30) found

that when milk was pasteurized in copper, aluminum or

nickel, these metals went into solution in the milk.

Copper destroyed vitamin C while aluminum had no

effect. Nickel showed no effect on vitamins A, B, and C.

Nevens and Shaw (31) determined the relative diges

tibility by rats of the milk of Ayrshire, Brown Swiss,

Guernsey, Holstein and Jersey cows. No significant dif
ferences in digestibility of the whole milk from these

breeds of cattle were found. The fat and protein in these

milks were about 99 and 91 per cent digestible, respec

tively. Interesting studies of milk curd have been re

ported by Weisberg, Johnson and McCollum, (32) Elias,

"(33) Smyth and Morris, (34) and Hill. (35)

Kline, Keenan, Elvehjem, and Hart (36) found that

the addition of 40 per cent of lactose to the rachitogenic

diet increased the ash in the bones from 27.5 to 39.7 per

cent in experimental chicks. Smaller additions of lactose

efiected proportionately smaller rises in ash. A lower

incidence of rickets in breast-fed infants was ascribed to

the high lactose content of mothers’ milk. Outhouse,

Smith and Merritt (37) recently substantiated the work

of Kline and his coworkers. Thus in a diet containing
lactose, calcium and phosphorus in the same amount and

proportion as found in 30 c.c. of cows’ milk, the ash

content of the bones was 8 per cent higher than in control

animals on the same basal diet, but without lactose.
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Under conditions in which the inorganic salts were in

creased and lactose formed approximately 33 per cent of

the ration, the calcifying efiect was about 70 per cent as

great as that of cod liver oil.‘
Krauss, Erb, and Washburn (15) noted that the copper

and iron contents of milk were the same before and

after pasteurization and that pasteurized and raw milk
were equally effective in inducing an anemic condition

in rats. Addition of copper to the diet prevented the

anemic condition from developing.’r

In studying the mechanism of the action of copper in

nutrition, Elvehjem and Sherman (40) found that the

addition of FeCl3 without copper to the milk diet of

anemic rats had no effect on the hemoglobin content of

the blood, the iron being stored in the liver or the spleen

in proportion to the amount fed. When copper was

then substituted hemoglobin was formed at the expense

of the stored iron. Consequently the copper had no

effect on the assimilation of iron but acted only on the

conversion of iron to hemoglobin.

Wallgren (41) analyzed human, cow, and goat milk
for iron. Of these three milks, human milk contained the

most iron and cows’ milk the least.

Milk has also been analyzed for minute amounts of

other metals which it might contain. Thus Sato and

Murata (42a,b) determined the zinc and manganese con

tent of milk. Blumberg and Rask (43) found that milk

0The -mechanism by which lactose exerted this action is not known.
That it was not due to the galactose component of the disaccharide
was shown by the lack of calcifying action when galactose was fed in
another series of animals.

I“In this connection Underhill and coworkers (38) have shown that
an exclusive milk-iron-copper diet maintained rats in an apparently
normal condition for prolonged periods of time. Kemmerer, Elvehjem,
Hart and Fargo (39) made similar observations with cows’ milk sup
plemented with FeCla. CUSOA, and MnCl:, so that each 30 c.c. con
tained 0.5 mg. Fe, 0.05 mg. Cu and 0.04 Mn. Male white rats gave a
daily gain of 3.9 gm. which was as good as that on a stock ration. Pigs
reared on mineralized milk plus cod liver oil made as rapid gains as
the control fed on the stock ration.
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contained zinc but could not definitely demonstrate the

presence of manganese by the spectrographic method of

analysis which they used. On studying the role of zinc in

nutrition, Newell and McCollum (44) concluded that

zinc was probably not an essential nutritional factor in

the growth of the rat. Blumberg and Rask (43) found

one element in milk which has not been previously ob

served—namely, barium.

Vitamins

Natural and induced variations in the vitamin values

of milk have been discussed in a comprehensive report

by Sherman.(45) While studying the variation in vita

min content of butter, Baumann and Steenbock (46a)

found that vitamin A variations were regular and

seasonal. No loss in either component was observed

as a result of storage of the butter at O
° C. for six

months or of irradiation of the milk from which the

butter was made. Carotene additions to winter butter

in an effort to increase the vitamin A activity up to that

of summer butter did not appear to be practical unless

the public would be willing to accept a much more

highly colored product than it does at present.

Wilbur, Hilton, and Hauge (46b) made comparisons

of the vitamin A activity of butters differing widely in

color. The Guernsey butters contained 3.6 to 4 mg. of

carotene per 100 gm. of butterfat while the Ayrshire

butter contained only 1.8 mg. per 100 gm. of fat. The
vitamin A activity of these butters was found to be

similar regardless of breed of cows or color of the butter.

Olson (47) studied the seasonal variation of vitamin D
in butter. The vitamin D content of summer butter was

substantially higher than that of winter butter.
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Cheese
_

McCammon, Caulfield and Kramer (48) determined

the calcium and phosphorus contents of cheese made

under controlled conditions. The percentage of calcium

in rennet and acid types of cottage cheese was not sig

nificantly different. Cheddar cheese, however, contained

about 10 times as much calcium as the soft cheeses. The
quantity of phosphorus appeared to vary according to

the amount of protein in the cheese. Mitchell (49)
compared the nutritive value of the protein of cheese

and of rennet curd and noted that the protein was slightly

less digestible than that of rennet curd. It appeared

that cystine was the limiting factor in the further utiliza
tion of both the cheese protein and the rennet curd pro

tein.

Casein

Anderson, Shloss and Stuart (50) conducted experi

ments on the biologic relationship between cows’, goats’

and human caseins. Experiments in active sensitation

revealed that cows’, human and goats’ caseins sensitized

against each other. Anti-cows’ casein serums gave posi
tive precipitin reactions to human casein, and anti-human
casein serums reacted positively with solutions of cows’

casein. These results appear to indicate a close biologic
relation between the several caseins and it is possible

that this similarity may explain certain difliculties that
are encountered in the treatment of allergic states by the

substitution of one milk for another.

Sharp and Tomasi (51) have noted that certain creams

have greater tendencies to become rancid than others.

In parallel with the development of rancidity there was

an increase in non-lactic acidity due to the action of

lipase. Associated with the greater lipase activity of
these creams was a higher chloride content. To prevent
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the increase in non-lactic acidity and the development
of the rancid bitterflavor in stored cream, it was recom

mended that the cream be heated to 100°—115° F. before

separation and that creams high in chlorides be elim
inated.

THE Paocassnn MILKS

Of the thirteen and a half billion gallons of milk pro

duced annually in this country,‘ approximately 4 per

cent goes into the manufacture of the concentrated milks,

such as the evaporated, condensed, powdered, and

malted.(53) The American people use twice as much

evaporated milk as cheese and consume nearly as much
of this product as of butter.

Evaporated Milk

During the period from 1929 to 1932 inclusive, there

were 25 controlled clinical experiments on the use of

evaporated, powdered and condensed milks. According
to a review of these investigations by Tobey,(54) 3,800

infants were involved, of whom 2,700 were on evaported
milk, 600 on powdered milk, and 500 on condensed milk.
No adverse findings were reported in any of these studies,

a number of which were outlined in our report for last

year.

Kositza, (55) obtained data from 217 normal feeding

cases and 17 premature babies and concluded that the

average normal baby is able to assimilate evaporated

milk as well as or better than cows’ milk, either pasteur
ized or boiled, during the early months of life when milk
constitutes the sole food. This author suggests that from

*About 90 per cent of all milk used in the United States is pro
cessed in a manner advantageous to the consumer. According to a
report issued in 1933 by Frank and Moss of _the United States Public
Health Service, (52) 87,5 per cent of the milk in American cities of
10,000 or more population was pasteurized in 1931. Effects of pas
teurization, from a nutritional viewpoint, have been previously noted.
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the standpoint of economy, availability, sterility, uni

formity of composition,_and easy digestibility, evaporated

milk has advantages. The advantages of evaporated milk
in cases of allergy and in infant feeding generally have

been set forth by Ross, (56) who states that many cases

of infantile eczema are relieved by the use of evaporated

milk. This physician has likewise advocated evaporated

milk for use in the treatment of peptic ulcer, a condition
in which a milk diet is indicated. (57).

That heated milks, such as evaporated, are less liable
to cause sensitization in persons susceptible to milk has

been shown by Lewis and Hayden. (58) Nevens and
Shaw (59) studied the digestibility of evaporated and

powdered milks in comparison with fresh whole milk and

found that fat and carbohydrate were equally digestible
in these milks, but that the protein in the fresh milk was
more readily digested than that in any of the processed

milks. The differences in digestibility of fresh whole
milk and of evaporated milk do not fully explain the

differences in nutritive properties in the two kinds of milk
since the evaporated milk proved superior for growth.
Further work must be done before an explanation can be

given. No differences in digestibility of total protein, fat,
sugar and total solids of spray and roller process milks
were found.

Todhunter (60) concluded that pasteurized and evap

orated milks were good sources of vitamin G. The
diluted evaporated milk was found to contain 300 units

per pound -and the pasteurized milk 335 units per pound.
Jeans and Stearns, (61) studied the growth and retentions

of calcium, phosphorus, and nitrogen of infants fed evap

orated milk. These retentions proved to be the same

as in babiesfed an undiluted acidified fresh milk and re

sulted in good muscular and bone growth. A recent edi

torial in a medical magazine states that “Here we have,

pari passu, about the simplest, frequently the most con
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venient, one of the cheapest and very nearly the safest of
all foods. Simply add sugar and water (in the correct

'7)proportions) and serve. (62)

Powdered Milk

In a clinical study, Lynch (63) compared results of

babies fed on powdered whole milk formulae with those

on dried citric acid milk. Both types of milk proved ex

cellent foods for routine use, but the addition of citric
acid did not appear to raise the value of the formula.
This author points out that milks altered by physical
means, as by drying, require less alteration by chemical
means as an aid to digestion. In a study of the apparent

digestibility of fresh whole milk and powdered milk,
Nevens and Shaw found that the fat of both was about
99 per cent digestible, although the protein was somewhat
more digestible in fresh milk. (64) Advantages of

powdered milk have been discussed by Kimball in a recent

review of the nutritional values of this product. (65)

Condensed Milk

A clinical study in which more than 300 babies were

given formulae of sweetened condensed milk, whole milk
and water, has been reported by Evans, (66) who believes

that the use of condensed milk in this way as a carbo

hydrate for infant feeding has many advantages. Sugar
thus provided is easily digestible, pure, and readily avail
able. As a food for premature infants, condensed milk is

useful because of its relatively high carbohydrate con

tent and its ease of digestion, according to Tobey. (67)

MILK WITH ENHANCED NUTRITIVE PROPERTIES

The literature dealing with irradiated milk, milks rein
forced by additions, and milks the nutritive properties of
which have been enhanced by the character of the feed
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of the cow, has increased rapidly during recent years. The
many attempts to modify or control the basic nutritive
value of milk have invited comparative appraisals of the

specific benefits and practical utility of such procedures.

At the present time much interest is centered around the

comparative clinical data obtained with milk and such

specifics for rickets as cod liver oil and viosterol. Aside

from the intrinsic value of such comparative studies, the

broader perspective which is presented may prove signifi
cant. For some years it has been known that the potency

of one antirachitic agent can not be expressed in terms of

another and that 35 to 40 rat units of irradiated milk are

sufficient to protect infants from rickets, whereas 600 to

800 rat units of irradiated ergosterol are necessary. The
establishment of this relationship has not only an imme
diate and practical utilitarian aspect, but it also suggests

the possible importance of the role of prophylactic prop
erties which may be conferred to foods, particularly milk.

In making an appraisal of antirachitics in terms of rat

and clinical units, Hess and Lewis (68) found that the

antirachitic milks, especially irradiated milk, require a

surprisingly small number of rat units (from 35 to 40

daily) to confer protection or effect healing, and that vio
sterol requires the largest number. They state that ir
radiated milk seems to be the most desirable antirachitic
for prevention on a communal scale. Only 20 to 24

ounces daily is needed to assure protection. This thera
peutic agent has the advantage of being automatic and
inexpensive and of providing calcium and phosphorus as

well as the antirachitic factor. The marked distinction
between clinical units and rat units implies that the pres

ent method of rating antirachitic agents is misleading.
Their respective biologic potencies, as expressed in rat
units, are not interchangeable. Each type must be ap

praised for itself. Its minimal number of therapeutic
units must be ascertained clinically and then expressed in
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terms of rat units. The wide difference in activity be

tween various antirachitics indicate that a clinical as well

as a laboratory pharmacology must be taken into account.

Reporting on the prevention and cure of rickets through

irradiated milk, Auerbacher (69) states that “Rickets will
continue to exist until physicians and parents realize that

every child must have food fertile in antirachitic sub

stance.” He believes

that irradiated foods, especially irradiated milk, milk being the only
food for the baby, stands out as a paramount achievement in the

science of nutrition. Bender and Supplee (70) have presented data

which indicate that there is no significant destruction of vitamin A
in milk containing 1.2 per cent butter fat resulting from direct irradia
tion with different carbon arcs for periods varying from eight to forty
eight seconds under stated conditions. A biochemical study of irradi
ated milk (71) carried out by the Department of Agricultural and

Biological Chemistry of the Pennsylvania State College revealed that:
“There is very little change in the composition of milk due to irradia
tion. Butter from irradiated milk has a shorter induction period for
oxidation than that from non-irradiated milk. The variation in fat
constants is slight. Digestion studies in vitro with pepsin and trypsin
indicate a slight speeding up of digestion during the early stages of
the process. This may be due to a destruction of anti-enzymes by
ultraviolet irradiation. Normal irradiation by the method described

would likely produce no detectable change in the composition or

digestibility of milk.

The influence of the intensity and the character of the

radiations on the antirachitic potency of irradiated milk
has been studied by Supplee, Beck and Dorcas (72), who
state that:

Within a given range, successive exposures to energy as applied un

der the conditions of these tests result in an increase in antirachitic
potency of the milk. This relationship generally holds true irrespective

of whether the energy was from screened or unscreened arcs, or re
flected radiation only. It may be considered, therefore, that within
certain limits the antirachitic potency of irradiated milk is dependent
upon the amount of energy applied, provided, of course, the radiations
are of suflicient intensity and within the known antirachitic range.

Mitchell, Eiman, Whipple and Stokes (73) studied the
protective value for infants of various types of vitamin D
fortified milk. The amount of vitamin D by assay and
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the protection afiorded infants against rickets by irradi
ated pasteurized milk and by “yeast milk” were found to

be equivalent in most respects to the favorable results
reported by other investigators. Preliminary investiga
tions of milk from irradiated cows, both by rat assay and

by protective and curative experiments on infants would
suggest a definite increase in vitamin D potency over the

milk from control cows. Twenty infants over a period of
6 to 8 months were protected from rickets by this anti
rachitic agent alone. One infant in a foundling home
and a small number of other infants with definite rickets

were cured by this same agent alone. The authors do not

regard these data as conclusive until the group of infants

has been followed for a longer period. “The rat assay on

milk from irradiated cows approximated 22 units of vita

min D per quart of milk. The apparent effectiveness in

preventing rickets in infants by such a small number of

vitamin D units emphasizes the importance of certain

unknown and unmeasured factors in vitamin D fortified
milk which deserve further consideration and study.”

In the fall of 1932, Hess (74) discussed the role of ac

tivated milk in the anti-rickets campaign in the follow

ing terms:

Milk can be rendered highly antirachitic by subjection, for a period
of merely 16 seconds, to the radiations of certain carbon arc rays, and

in the course of this process it does not develop any disagreeable taste

or odor nor is it deprived of its essential vitamins. If we would

obtain a product which is reliable and constant, it is necessary, as

emphasized in an investigation with Supplee and Dorcas, to carry out
the irradiation under fully controlled conditions.

In a clinical test carried out during two winters in baby health

clinics of the Department of Health in New York, it was established

unequivocally that such irradiated milk is able to prevent rickets al

most without exception. Indeed, it prevented the development of

this disorder in negro infants who are exceptionally susceptible. It
should be added that the majority of these infants were under 6

months of age and received three-quarters rather than an entire

quart of milk daily. Biologic assays of this milk showed that it did

not vary to a great extent in vitamin D content.
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Activated milk, in the fluid or dry form, possesses the advantage

not only of providing an automatic method of preventing rickets and

of supplying this essential factor in a medium rich in phosphorus and

calcium, but, as has been shown, it accomplishes this end by means of

an exceptionally small amount of the antirachitic factor. In view of

these important advantages, I do not hesitate to recommend the gen

eral use of such milk for infants and children, especially in large com

munities. Whether adults, whose bones are growing at a much slower

rate, require a supplement of vitamin D to their dietary must be left
undecided, to be answered according to the outcome of subsequent

investigation. There can be little doubt, however, that the rapidly
growing organism requires this factor and that, in the temperate zones,

the infant and child do not receive the optimal amount from the

radiations of the sun and from the meager supply in the food.

The views expressed by the Committee on Milk and

Dairy Products of the American Public Health Associa
tion are of interest in illustrating the character of thought
which has attended the technical and clinical revelations
indicating the possible potentialities presented by the
synthesized and controlled prophylactic properties which
may be imparted to milk (75). The Committee directs

attention to this comparatively new phase of milk, and

suggests that practically all public health officials will
soon be confronted with the problem of the regulation of
such products and, therefore, the necessity for study of
this new phase of milk with the purpose of establishing,
when practicable, standards, methods, conditions, and
regulations to govern them, and the establishment of fa
cilities for enforcement of the same is obviously evident.
Caution should be exercised in such a program as prod
ucts of these types may be and some still are considered

in the experimental stage, and scientific progress should
not be hindered.

As to the fortification of foods with minerals, the

American Medical Association does not recommend the

addition of minerals, either to foods in general or to milk.
The Council on Pharmacy and Chemistry, on the occasion

of its annual meeting, gave special attention to copper

iron compounds. (76) The Committee on Foods of the
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American Medical Association also authorized the publi
cation of the following general committee decision (77):

The fortification of foods other than table salt with iodine or iodine

compounds for dispensing additional food iodine to the public and

supplementing that naturally present in foods is unnecessary and may

lead to excessive iodine intake and endanger public health. Foods so
fortified, other than table salt, will not be eligible for acceptance.

The nutritive value of mineralized milk, that is milk
to which metals such as iron, copper and manganese have

been added, has been studied primarily by workers di
rectly or indirectly connected with the University of Wis
consin. Kemmerer and his associates (78) illustrated the

possible importance of mineralized milk in experimental
work and indicated that the direct feeding of mineralized
milk to experimental animals will undoubtedly inaugu
rate many new problems worthy of study.

Iodized milk, or milk from areas with a high iodine
content of the soil have been the object of many investi

gations. Hanford, Supplee and Remington (79) showed

that the iodine content of milk dried by the atmospheric
double roller process is not less than that of milk slowly
evaporated to dryness at 60-80° C. after the addition of
sodium hydroxide. An average recovery of about 83 per
cent was obtained from both milks to which elemental
iodine had been addedprior to drying. Change of acidity
within a range suitable for drying milk by the roller proc

ess does not affect the recovery of added iodine. No ap

parent loss of iodine from dry milk results from storage

for as long as seven months. _

Remington and Supplee (80) studied the variations in
iodine content in the mixed milk of several herds sampled

at each of eight different points in South Carolina, at in
tervals of three weeks, over a period of ten months, (No
vember, 1931 through August, 1932) and dried by roller
process. The cattle received only locally grown foods

without addition of iodized salt. The average iodine con
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tent of the 117 samples was 572 1 16 parts per billion,

dry basis. Averages for two points in the coastal plain
(Bamberg 353 1 18, Cheraw 411 1 12) were significantly
lower than for six points in the Piedmont (Abbeville
712 1 38, Chester 573 1 35, Gafiney 548 1 26, Green
ville 744 1 71, Newberry 545 1 39, and Winnsboro
684 1 55). Values obtained in April and May were

slightly but significantly lower than for the remainder of

the period. During the same period nine samples taken
at a commercial milk drying plant in New York, and six

samples at one in Wisconsin, averaged respectively
265 1 24, and 322 1 22; and seasonal variations were

much greater than for the South Carolina samples.

The nature of many investigations noted in this report,
and numerous others of a similar character dealing with
the constitution of milk from the standpoint of its nutri
tional and biological properties, suggest that new admin
istrative problems of a technical and official character

may be encountered as the worthwhile findings are re

duced to practice.
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REPORT OF COMMITTEE ON THE
INTER-STATE SHIPMENT

OF CREAM
H. E. BREMER, Chairman

In presenting this first committee report on this sub

ject, your committee has considered only the movement
of sweet cream. This has been done because sour cream

shipments interstate are mainly used for butter manufac
ture and a study of the latter commodity presents en

tirely different problems than fluid sweet cream used in

the retail or ice cream trade.

Due to present conditions and the fact that but a small

percentage of the original committee has been able to

serve, no attempt has been made to cover the many
phases of this problem. It is quite likely that the mem

bers responsible for the creation of this committee have

had in mind either a cream shipper, who was refused per
mission to ship into some distant market or some state or

municipality desiring to set up a barrier against distant
cream. Whatever the intentions may have been at the

time this committee was created, we present herewith a

brief account of the status of interstate shipments of

cream up to the present time and leave to a future com

mittee the work of formulating the recommendations and

policies of the association.

The volume of cream moving interstate varies with the
demand and supply of cream in the markets where it is

consumed. In general there has been a steady increase in

shipments interstate. Such cream is often purchased

cheaper than a similar product in the local milksheds and
consequently dealers have a tendency to purchase the
more distant product. This very fact has brought criti
cism as well as laws and regulations against the importa
tion of cream into local markets. Such regulations usu
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ally require inspection, approval and a permit before the

product is allowed admission. When health authorities

find a sufficient volume of local inspected cream to meet

the local needs, without consideration as to its cost, no

inspection or permits are given for admission of the more

distant product. It is quite evident therefore that the

interstate movement is largely dependent upon the eco

nomic law of supply and demand with very little relation,
if any, to the public health aspect.

DAILY AVERAGE Racnrrrs Wnsrnnn CREAM AT MrrrsoPoLr'rAN Bosron
Form! QUART CANs

1930 1931 1932 1933

January 207 129 591 421
February _ 252 327 701 681
March 113 368 636 599
April 73 360 561 505
May 151 456 696 831
June _______ 132 262 310 433
July _______ 244 523 637 682
August 211 995 831 1,198
September 287 537 464 _____

October 143 344 214 ____._

November 68 416 556 .____

December 71 665 517 _.._

Annual daily receipts of 40 quart cans of western cream

at Boston in 1930 was 162 and in 1931 it was 450. Twelve
carloads of western cream were received in Boston one

week during September 1933.

Our national government assumes to provide unre
stricted commerce, and laws regarding such commerce are

such that restrictions are difficult except under health
requirements. Many health officials in the East have been

somewhat embarrassed during the present economic con

dition having to restrict interstate shipments of milk and

cream by using health regulations in what everyone

knows is an unlawful and unjust procedure. The result
of such action by health officials will no doubt weaken

their prestige in the future and is developing ill will
among the State Departments of Health and likewise the

State Departments of Agriculture. Whether milk and
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cream can be continued in interstate movement in accord

with a long established policy or whether that movement
will be restricted by state or municipal requirements is a

matter of vast importance to dairymen in the shipping as

well as in the receiving areas.

In considering this subject from a public health stand

point, inconsistencies in the present program are appar

ent. For example, two states in New England have laws

that require the inspection and registration of all dairies

producing milk for consumption in those states but make

no mention of a similar requirement for cream-producing

dairies. Both states import cream from without their

borders. Another New England state prohibits the im

portation of milk from the same dairies where it receives

regular cream shipments. What the ultimate result of

these practices will be is a matter of conjecture but it is

known that retaliation has already occurred in some

sections.

New York State requires cream sold in fluid form to

come from inspected sources but has found it impossible

to inspect sources outside of the normal New York milk
shed. Manufacturing cream need not come from inspected

sources but must be plainly labeled and handled by li
censed dealers.

The state of Washington has issued an order effective

October 5, 1933, prohibiting the importation or sale of

milk, butter, cheese, ice cream, condensed milk, evapo

rated milk, buttermilk, or any product made of milk un

less the cows that produce these products have been tu

berculin tested and are free from other listed diseases.

The city of Cincinnati, Ohio, has issued a regulation ef

fective September 1, 1933, requiring that all butter sold

within the city shall be made from cream from tuberculin

tested cows in oflicially accredited areas. No mention is

made in this regulation of milk, cream, cheese, condensed
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milk, evaporated milk or buttermilk as is the case in the

Washington law.

Your cormnittee is impressed with the lack of uni
formity in the laws and regulations covering the move

ment of milk and cream. While it is admitted that not all
of these requirements have been enforced up to the pres

ent time, it is quite likely that state or city authorities
may attempt such enforcement at any time. This sec

tional jealousy of home markets is apparently growing if
the increase in the number of laws and regulations is

taken as an index of the trend of the times. No one can

object to a uniform sound basis of control that would
safeguard public health. Distance from market today is

such a trivial factor in the matter of food conservation
that some of the present trade barriers based on distance

seem ridiculous.

It is evident that more laws and barriers will be made

to restrict the free flow of interstate commerce unless

some efiort is made in a broad way to standardize the

methods of inspection. It is evident further that the

public health requirements as they apply to the produc
tion of milk and cream on dairy farms, the processing of
milk and cream in dairy plants and other related subjects

should be practically the same. State legislation could
probably not undo what has already been done along this
line. Federal legislation, licensing and control has been

suggested as a remedy. It seems most absurd for dairy
farmers or shipping plants to be inspected by as many as

six health oflicials from as many cities or states. Federal
control of interstate cream shipments to be effective must
go back to the raw milk and its production in much the

same way as is the case under the Federal Import Milk
Act now in force. Some authorities may argue the im
possibility of such a plan but we must not lose sight of

the fact that we have had an efficient Federal Meat In
spection Law since 1906. Under this law the Federal
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Government has supervision over the interstate move

ment of meat and canned meat products. Since Federal

control of shipments of meat has proven satisfactory for

more than a score of years, is it not feasible to consider

milk and cream under a somewhat similar plan?

DISCUSSION

Dr. Harding: I might comment on the surprise I felt

when I found in a New England dairy that they were

getting their cream for wagon trade from Tennessee as a

regular routine. It shows how things are changing. The

magnitude of the shipment of cream is surprising. I
used to think the limits of transportation sort of con

trolled these things. Now I don’t know where the limit
is. Centers in the Mississippi Valley, from Wisconsin

and Minnesota south to Tennessee and even down into

Texas are being tapped by the Atlantic Seaboard for
sweet cream. The interesting thing to me was that this
cream shipped from Wisconsin and observed in Philadel

phia seemed on the whole to be a rather finer grade of
cream, so far as one could judge from casual examination
of it

,

than some originating in the area into which it is
imported. This adds to the complexity of the situation.

President Parker: Modern transportation has so

widened the circle of operations in our daily life that

we are living in quite a different world from what we

were two years ago. Mr. Lang, I think you both buy and
ship interstate—have you anything to ofier?

Mr. Lang: I never knew of the transportation of
cream being a factor in its quality. It takes about thirty
hours to get to the Eastern Seaboard. This makes it a

better bottling cream than if you get it next day. You
don’t have to go very far now to get good cream but
when production is down then you have to reach farther
to get it—have to shop around. This movement of
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shipping cream has increased very rapidly and I think
the amount of cream moving into New England was
low rather than high for this period quoted.

Mr. W. B. Palmer: This factor of long distance ship

ment of cream is what has brought about to a great

extent the enactment of legislation for the protection

of local dairy interests and has led to the establishment

of milk control boards in states, particularly in the east.

In connection with the facts given by Mr. Lang, I am

tempted to ask him how often the cream in these long

shipment lots is subjected to high temperature, which

may be either pasteurization or its equivalent. I have

in mind the fact that regulations usually state milk or

cream shall not be repasteurized.

ll/Ir. Lang: I can only give my individual position on

that. My policy has always been not to buy cream re

quiring a second pasteurization and it is not necessary

to do it.

President Parker: Mr. Matthews, Miami,—have you
any shipped cream in Miami?

Mr. Matthews: At Miami we have increased our
production so we are able to take care of all our market
milk and cream requirements. However, we do have

quite a little cream during the tourist season—January,
February and March. We have been inspecting sources

of supply since about 1920. I am up here now on an

annual inspection trip. I want to compliment these

people at Indianapolis on the progress they have made

in meeting the various requirements, and when I say

various requirements I mean just that. I would like to

see some standardization of requirements.

Mr. Strauch: In Virginia, as you know, we have been

shippers of cream. We haven’t purchased much cream

in the last five years. We have a plant in Richmond
which does not sell any cream to Richmond, but supplies
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and redistributes it through the south. They buy in

the west and southwest. The counts we have made have

been very good. You can purchase a good product out

side the so-called inspected sections and I personally do

not think there is any great danger in the cream, and

I think we ought to be rather liberal in requirements we

make for that cream. I think the appointing of the

committee was a very good thing and I also think they

have got something that is full of dynamite. _

Mr. Russell R. Palmer: We don’t have any cream

shipped in for market purposes from outside of Michigan,

but we do certain times of the year for ice cream manu

facture. I personally do not feel I have got the personnel

to take care of cream, so I put my time on the milk,

which is about ninety-eight per cent of the problem,

but the situation does bother us. I think there is abso

lute need for unified standard of requirements on farms,

and I don’t see why we could not have some standard

requirements for all states, and just see that those re

quirements are observed instead of making routine in

spections of every individual plant.
Mr. Jennings: A few months ago we noticed in the

trade journals an item, regarding the shipment of milk
in commercial quantities from Portland, Oregon, to
Manila. It was served there and to the Embassy in
China. It was twenty-six days in transit and the report
announced that the milk was fine.

Mr. Yates: There is one aspect that has not been

touched on that I think is quite pertinent, and that is the

economics of this problem. If embargoes are going to be

set up in various states, and we seem to be moving in
that direction, this problem, as somebody said, is going
to be “loaded with dynamite.” It is obvious that if
Wisconsin is not permitted to ship its dairy products in
one form or another into other states, and about one

third of its production is shipped in the form of sweet
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cream and milk, they can not buy oranges in Florida or

door knobs in Connecticut, or other products manu
factured in other states. I think that the economics of
this problem is one aspect that is not considered as seri

ously as it should be.



THE QUALITY OF MILK PASTEURIZED
BY HIGH-TEMPERATURE, SHORT-TIME
AND 30 MINUTE HOLDING METHODS

M. W. YALE

New York Agricultural Experiment Station

Geneva, New York

DOES
high-temperature, short-time pasteurization re

sult in as good a bottle of milk as does 30-minute
holding pasteurization? Despite increased economies,

short-time pasteurization will not long endure unless this
question can be answered in the aflirmative.

At the request of the Laboratory Methods Committee
of the International Association of Milk Dealers, a criti
cal review of existing knowledge on this subject has been

prepared. This review will be printed in full in the An
nual Proceedings for 1933 of the Laboratory Section of
the International Association of Milk Dealers and re

prints will be available.

At the present time, at least six types of short-time
pasteurizers are in use in this country for the treatment
of market milk supplies. New developments are rapidly

taking place. All of the short-time pasteurizers employ
a minimum temperature of 160° F. for a minimum hold
ing period of 15 seconds. In five types, the heating me

dium is hot water and in one type it is electricity. Milk
to milk regeneration is used by all. Automatic pump

stops prevent underheated milk from reaching the cooler

by stopping the flow of milk when the temperature drops
to a predetermined minimum.

The things that will be considered in this paper are

cream layer volume, flavor, bacterial reduction, destruc

tion of organisms of the Escherichia-Aerobacter group,

development of thermophilic bacteria and the destruc

tion of pathogenic bacteria.
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CREAM LAYER VOLUME

Dahlberg and Marquardt (1929) and Marquardt and

Dahlberg (1931) found that 30 minutes at 144° F. and 20

seconds at 160° F. were the maximum periods of time
that milk could be held without appreciable reduction in

the cream layer volume. The time during which the

milk was over a temperature of 145° F. during the heat
ing period directly affected the period at which the milk
could be held at 160° F. without injury to creaming.

Where good methods are used, there appears to be no

significant difference in the cream layer volume of milk
pasteurized by either the high-temperature or low
temperature method.

FLAvoR

Neither high-temperature nor low-temperature pas

teurization, when the proper methods are employed, im

part 5 heated flavor to the extent that it is noticed by the

average consumer. The average observer probably does

not notice a heated flavor until the milk has been heated

above 145° F. for 30 minutes or at 160° F. or above for

periods of two minutes or more.

BACTERIAL REDUCTION

Errors inherent to the standard agar plate count may
overshadow genuine differences in the bacterial reduction
efliciency of various pasteurizers unless a large number of

comparisons are made using split batches of the same

milk.

Yale et al. (1933) in eighteen comparisons found that
the Precision pasteurizer in general yielded slightly
higher bacterial counts than did a holder vat. The aver

age count of milk freshly pasteurized at 143° F. for 30

minutes was 17,200 per c.c., while that of milk freshly
pasteurized by the Precision pasteurizer was 20,600 per
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c.c. In the case of the Precision pasteurizer, storage of the

bottled pasteurized milk for 24 hours at 40° to 45° F.
caused an average reduction in count of 58 per cent.

Quinn and Burgwald (1933) in six comparisons found an

average count of 35,000 for milk pasteurized by a holder
vat and 50,000 for milk pasteurized by an Isotherm pas

teurizer. Most investigators have reported satisfactory
bacterial reduction with modern types of high-tempera
ture pasteurizers.

Slight differences in bacterial counts are meaningless

as far as the quality of the milk delivered to the consumer

is concerned. Where the quality of the raw milk supply
is satisfactory, bacterial counts of milk pasteurized by
the short-time method are meeting public health require
ments. Dealers report that the keeping quality of milk
pasteurized by the short-time process is excellent.

While reliable information concerning the types of bac

teria which survive the heat treatment are not available.
we have no reason to believe at the present time that
they are different from those surviving the low-tempera
ture process.

DESTRUCTION or ORGANISMS or THE

ESCHERICHIA—AEROBACTER Gnoup

Studies by the Pennsylvania State Department of
Health (1926), the United States Public Health Service

(1930), McCrady and Langevin (1932) and others show

that in the large majority of cases pasteurization either
by thirty-minute or short-time holding destroys the or

ganisms of this group. There appears to be no difference

between the two methods in respect to this action.

THE DEVELOPMENT or TI-IERMOPHILIC BACTERIA

In the case of thirty-minute holding pasteurization the
development of thermophilic bacteria in pasteurizing
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GLASS

LINED STEEL

Dear Mr. Dairy Inspector:
When a dairyman asks you about the efliciency of Pfaudler glass
lined steel pasteurizers please tell them (and we'll back up our
statements with scientific and practical data) that:

* through the use of steam (less than 3 lbs. pressure) in vat
jackets (instead of hot water) 200 gallons of milk can be
heated from an average temperature of 38° F. to 142° F. in
an average time of 18 minutes, which you will agree is fast.

* Pfaudler agitation is directly related to the rate of heat
transfer through glass lined steel thus producing even heat
ing. As a result milk heated by steam in a glass lined vat
is superior in flavor.

* Cork insulation prevents temperature losses during holding
and promotes steam economy.

There are several other important points with which (if you are
not familiar) we shall be glad to discuss with you. Have you
copies of our latest catalogs?

The PFAUDLER COMPANY
Executive Oflices, Rochester, N. Y.

“When Writing Mention This Report”
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equipment has been a problem of considerable concern

especially when the pasteurizing run has continued for

more than three hours. The discovery that the develop

ment of significant numbers of thermophilic bacteria

was largely due to faulty plant practices has gradually

brought about their control through good plant practices

with the result that this problem is not as serious as at

one time.

Yale and Kelly (1933) studied the development of

thermophilic bacteria at nine plants in New York and

Pennsylvania which were using four different types of

short-time pasteurizers. Maximum agar plate counts of

thermophilic bacteria per plant ranged between 40 per c.c.

and 50,000 per c.c. At seven of the nine plants, the counts

of the freshly pasteurized milk were less than 10,000 per

c.c. and were therefore of no practical significance. The
slight development which occurred took place in regen

erative heaters and filters where temperatures were fav

orable for the development of these bacteria. The num

ber encountered was small compared to the millions some

times reported for plants using the thirty-minute holding

process.

DESTRUCTION OF PATHOGENIC BACTERIA

There can be no question concerning the safety of milk
treated by the modern high-temperature, short-time

process. While early studies showed the survival of path

ogenic organisms in some cases, improvements have been

made in the machinery such that modern types of pas

teurizers have rendered milk non-infectious for guinea

pigs even when heavily inoculated with pathogenic
organisms and subjected to drastic tests by state and fed
eral health authorities.
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YORK
HIGH-TEMPERATURE
SHORT-TIME PASTEURIZATION
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approved by your slate Board of Health

York Plate Pasteurizer. Notice the compactness, the
simplicity and sturdy construction.

Bisteufizes in a continuous flow instead of in
holding tanks. Heats, holds, regenerates and cools
in a closed cycle. Every particle of milkand
cream is heated to 160 degrees Fahrenheit and
held for 15 seconds or more. Assures quality . . .

provides economy of regeneration . . . saves costly
equipment and valuable space . . . makes cleaning
quick and easy . . . assures perfect sanitation.

Other York equipment for the dairy and ice
cream plant includes: Internal tube and Surface
Coolers . . . Chrome Nickel Alloy Vat Pasteur
izers, Storage and Truck Tanks . . . Plate Heat

Exchanger . . . Farm Milk Coolers . . . Complete
refrigerating systems with the York Patented
Ammonia Liquid Recirculating and Gravity Feed

Systems . . . Milk Filters and Pumps . . . Milk
Bottle Crates . . . Bottle and Can Washers . . .

Receiving Vats and Weigh Cans . . . Sanitary Pipe
and Fittings . . . Homogenizers . . . Freezers.

YORK ICE MACHINERY CORPORATION, YORK, PENNSYLVANIA

“When Writing Mention This Report”
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SUMMARY

A general summary of existing knowledge indicates

that modern high-temperature, short-time pasteurization

produces as good a bottle of milk as does thirty-minute

holding pasteurization when good methods are used and

when other conditions are comparable.
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DISCUSSION

President Parker: This paper by Prof. Yale is most

timely. Do I understand correctly that his statements
regarding the thermophilic bacteria in the milk are based

upon complete counts? If so, what was the median tem

perature?
Dr. Yale: The plate counts were made on standard

agar plates with fifty-five degree incubation. In all cases,

however, we checked them by direct microscopic ex

amination. The number of thermophilic bacteria was
in all cases too small to permit the use of the microscope

and therefore we had to rely on the agar plate method.
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Dr. Harding: The point I have been trying to make
is that in the presence of large numbers of thermophiles
in milk and in some cases checking the direct count
against agar plate counts made at high temperature,
the agar plates fail to account for a good deal of what
was evidenced under the microscope.



CHLORINE STERILIZERS IN DAIRIES
M. J. PRUCHA

Department of Dairy Husbandry

University of Illinois

Urbano, Illinois

THE
disinfectants of the chlorine group, sometimes

called “chlorine sterilizers” are very valuable in sani
tation. As an example of their value one may mention
the results obtained by the chlorination of the municipal
water supplies and the results obtained by treating
wounds with solutions of certain chlorine compounds.

These disinfectants are powerful germicides, destroying
the germ life in very dilute solutions. They are specially
well adapted for the treatment of drinking water and for
the sterilization of equipment and utensils which are

used for handling of public foods. In the dilutions used

they are considered nonpoisonous, and if properly used,

the flavor they impart to the food becomes of small im

portance.

The chlorine sterilizers have one property in common;

namely, they all contain a certain amount of chlorine
which is loosely held in their molecules. This chlorine is
readily given off and is called the available or active
chlorine. It is this chlorine that is concerned directly or

indirectly in the destruction of the germ life. The
sterilizing property of the chlorine disinfectants depends

upon, and is measured by the amount of the active or
available chlorine present.

There are many commercial preparations offered for
sale. They come under all sorts of names. Funda
mentally, it is the chlorine in them that is the germicidal
agent. All the other ingredients are the vehicle in which
the active chlorine is conveyed to the user of the product.
Some of the accessory ingredients make the handling of

1
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the chlorine convenient. At times they are simply fillers,
filling up the space in the containers.

Chemically, the active chlorine is offered for sale in the
following forms:

1 Chlorine gas. It is a well known article of com

merce. It comes in steel cylinders under the term of
liquid chlorine, the gas is readily transformed into liquid
under high pressure. In this form the chlorine is used

for the sterilization of drinking water. It can also be

used for the preparation of hypochlorites by dissolving
the gas in a solution of some alkali compound.

2 Hypochlorites. Practically all the liquid prepara
tions of chlorine disinfectants are sodium hypochlorites.
Probably the best known commercial preparation is B-K.
Only one known sodium hypochlorite preparation comes

in crystals—its trade name is Diversol. There are two
hypochlorites of calcium. Bleaching powder and true
calcium hypochlorite, commercially known as H T H.
The chemical formula for the latter is Ca(OCL)2.

3 Chloramines. Two chloramines have been offered

for sale. (a) Chloramine T. (b) Dichloramine T. Com
mercial products Santamine and Sterilac are a Chlora
mine T.

4 Mechanical mixtures. There are a number of com

mercial preparations such as chloramix, wyandotte
sterilizer, H T H 15 and others which are mixtures of
alkaline washing powders and one of the chlorine
sterilizers.

During the past ten years or so, the use of the chlorine
disinfectants has greatly increased. Most dairy plants
use chemical sterilization for some purpose. This
chemical sterilization is very simple and inexpensive and

for certain equipments is better suited than steam or hot
water. However, there are certain factors which greatly
affect the results and which must be considered if effec

tive sterilization is to be attained.
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The paper is in the nature of summary of work extend

ing over a period of twenty years.

The following factors affect the sterilizing property of

chlorine sterilizing solutions:

1 Concentration of the chlorine.

2 Time exposure.
3 Temperature of the solution.

4 Nature of the chlorine compound.

5 Sensitiveness of different bacteria.

6 Presence of alkalies in the solution.

7 Presence of organic matter in the solution.

8 Condition of the surface of the utensil.

1 Concentration of the chlorine in the solution. There
is a difference of opinion as to what causes the killing of

the bacteria in the solution of the disinfectant. One

theory claims that it is the active chlorine that combines

chemically with some ingredient of the bacterial proto

plasm, thus destroying it. Another theory claims that it
is the nascent oxygen, which is liberated when the chlo

rine escapes from the molecule of the compound, that kills
the bacteria. Whatever the explanation may be, one fact

is true, namely, that the sterilizing power of the solution

is directly proportional to the amount of the active chlo

rine in the solution.

The results in Table 1 bring out this point. As the

amount of the active chlorine in the solution was in
creased, the destruction of the bacteria was more com

plete and in a shorter time.

2 Time exposure. Within certain limits, the longer
the time of exposure of the bacteria to the solution, the

better the sterilization. Solutions of about 100 parts of
chlorine to a million parts of water kill vegetative bacteria
instantly, a solution of 5 or 10 p. p. m. of chlorine may
require several minutes to kill the bacteria.

To sterilize the surface of a utensil, the solution must
come in contact with the surface for a certain definite
period of time. In dairy operations not enough attention
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is paid to this, for example, when the solution runs down

the surface of the external tubular cooler, it forms a

Mississippi river and a few tributary streams and there

will be dry islands on the cooler never exposed to the solu

tion or exposed for too short a time.

3 Temperature of the sterilizing solution. The influ

ence of the temperature of the sterilizing solution in the

range of temperature between 10° and 120° F. has rela

tively small effect, there being only a slight increase in
the sterilizing power of the solution at 120° F. as com

pared to 70° F. in temperatures higher than 120° F. the

heat itself becomes a destructive agent.

4 Difierent kinds of chlorine sterilizers. The most

powerful chlorine sterilizer is obtained when the chlorine

gas is dissolved in water. Next come the hypochlorites.
Chloramines are much slower in their action than the

chlorine water or the hypochlorite solutions. There does

not seem to be a great deal of difference between calcium

hypochlorites and sodium hypochlorites. See Tables 2

and 5.

5 Difierent bacteria. There seems to be a very marked
variation in the sensitiveness of the different bacteria to

the chlorine sterilization. In the first place the spores are

much harder to kill than vegetative forms. See Tables
2 and 4. Brucella melitensis is very sensitive to chlorine.
Typhoid bacteria and coli bacteria are also sensitive to
chlorine. Staphylococcus aureus is much more resistant.

In general the gram negative organisms are more easily

destroyed than the gram positive organisms.

6 Presence of alkaline compounds. A solution contain
ing chlorine gas in water is very unstable. When chlorine
gas is dissolved in a solution of some alkaline compound,

such as sodium hydroxide, sodium carbonate or trisodium
phosphate, the sodium unites with the chlorine to form
sodium hypochlorite. To make the sodium hypochlorite
more stable an excess of the alkaline compound is used.
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The commercial preparations vary in the amount of the

alkali. There are also on the market mixtures of some

hypochlorite or chloramine with a washing powder. The
sterilizing solutions made from such preparations will
contain a certain amount of the alkali.

The efiect of the alkali in the sterilizing solution upon
its sterilizing property may be seen in Table 3. In
general the presence of the alkaline compound in the

sterilizing solution retards the sterilizing property of the

solution.

Expressed on percentage basis by weight, sodium
hydroxide causes greater retardation than does sodium
carbonate or trisodium phosphate. We found practically
no difierence between the last two mentioned compounds.

It should be added that the influence of the presence of

alkalies in the sterilizing solutions is more pronounced
with the chloramines than with the hypochlorites.

7 Presence of organic matter. Any organic matter in

the sterilizing solutions very greatly interferes with the

destruction of germ life. This is well illustrated in Table
4, where milk was added to the solutions. It seems that
the active chlorine combines with the organic matter and

the content of the chlorine is promptly reduced. There
is also some evidence that the active chlorine thatidoes
not combine with the organic matter is not as efficient.

The amount of inoculum also efl'ects the sterilizing prop
erty of the solution.

The efiect of organic matter on the sterilizing property
of the chlorine solution is well illustrated when the
standard method for Phenol coefficient is used. In this
method 1%; cubic centimeter of broth culture is added to
10 cc. of the solution. About two to five times as much

chlorine isnecessary to obtain a complete sterilization as

when a bacterial suspension in water is used.
‘

8 Condition of the surface. A smooth and clean sur

face is easily sterilized when it comes in contact with the
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solution. Rough and pitted surface is very difficult to

sterilize.

DiscUss1oN

The Chairman: I would like to ask you a question,

Prof. Prucha. Is there any possibility that by the use

of chlorine disinfectants a milk plant or some utensils

in it might come to be infected with spores?

Professor Prucha: When there are spores you will have

a hard time to kill them with chlorine. We don’t have

any means in general in a dairy for killing of spores.

Steam, live steam, hot water, which are sometimes used,

and things of that kind do not kill spores any more than

chlorine does. Chlorine will kill spores if you have it
strong enough—three hundred parts per million exposed

for twenty minutes will kill some.

...>._§>Q<}—.<...

~
“THE PERFECT STERILIZER FOR THE

DAIRY PLANT AND THE DAIRY FARM”

THE DIVERSEY CORPORATION
Chicago Illinois

“When Writing Mention This Report”
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Table 1—Effect of the Amount of Active Chlorine in the Sterilizing Solution

Time of exposure

53 I+ IH

(Organ1sm—Staphylococcus Aureus)

5+10+,20'30”1'

2'3’
PPM. of
Chlorine

5' 10' 20'

10 + + + + + + + =l= — —

23 + + + + + :1: — - — —

42 + + —- — — — —

Table 2—EFfect of Chlorine Disinfectants on Spores of ThermophilesO

Temperature 70° F Organism N O. 12

Diversal B-K Santomine

Minutes '_ Con
E"P°S“"’ so 100 300 so 100 s00 so 100 300

“°1

Ppm PPm Ppm ppm Ppm 1'-‘Pm ppm Ppm Ppm

1 + + + + + + + + + + + + + + + + + + + +
5 + + + + + + + + + + + + + + + + + + + +

10 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
20 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
30 ++ ++ ++ ++ ++ ++ ++ ++ -0+ ++

Temperature 100° F Organism NO. 12

Diversal B-K Santomine

Minutes Con
E‘P°5““” so 100 300 so 100 300 so 100 soo “o1

ppm ppm ppm ppm ppm ppm ppm ppm ppm

1 + + + + + + + + + + + + + + + + + + + -l
5 + + + + + + + + + + + + + + + + + + + +

10 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
20 + + + + + + zt + — + + + + + + + +
30 + + + + + + — — — + + + + + + + +
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Temperature 120° F Organism No. 8

M- Diversal B-K Santomine Chlorine 0

1n

p°s“‘°
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

20 — — — ++
30 +++ + ++:1: — ++++++ — — — ++

utes Con
Ex_ so 100 300 so 100 300 so 100 300 so 100300 ‘ml

8
0

1
‘0

+
+

'l"
l'

+
+

+
+

+
+

+
+

+
+

+
+

+
+

+
+

_M
‘k

iM
__ 0
0

+
+

+

-l
+

+
0

l+

+
+

+
+

+
+

+
+ I +
l"

i-
‘f

r

M
M

+
+

+
+

+
+

+
'l-

+
+

+
0

+
+

+
+

+
+

+
0

+
+

0
'+

+
+ I |+

+ ~:: II
ii+

+
0

|+

‘l
"l

"l
'

Temperature 170° F Organism No. 8

Min_ Diversal B K Santomine Chlorine

+
+

+
+

+

+
+

+
+

+
+

+
+

+

+
+

+
+

lH
+

+
+

|l
+

+
+

||
|l
0

+
+

Ill
l+

+
+

+
+

+
+

+

+
+

+
+

+

+
+

+
+

+

+
+

+
+

+

+
+

+
+

+

+
+

+
+

+

l|
|l
+

||
l|
+

lll
ll

+
+

+
+

+

+
+

+
+

+

utes Con

pifire so 100 300 so 100 soo so 100 300 so 100 300
‘ml

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

+ + + +

+ +

0 Chlorine gas dissolved in water.
+ + No reduction from check. _

+ Reduction approximately half of check.
1 Less than 25 colonies per plate.
— No growth.
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EFFECT OF THE UDDER ON QUALITY
OF MILK
M. J . PRUCHA

Department of Dairy Husbandry, University of Illinois
Urbana, Illinois

IN
ONE community the milk as it is received at the

milk plants is graded and dairymen are paid for the
milk according to the grade. This has greatly stimulated
the interest in quality milk production. Each dairyman
wants to receive the bonus for grade A. When their milk
is graded lower they seek help and are anxious to follow
suggestions in order to get the premium. The milk at
one time was tested five times a month. For each test

of grade A the dairyman gets five cents a hundred. For
each test of grade C he is cut seven cents per hundred
from the base price.

The method used for grading was the methylene blue

test. Milk that did not reduce the color in 51/2 hours was

grade A. Milk that did not reduce in 2 hours but did in

5% hours was grade B and milk that reduced in 2 hours
was grade C.

In a number of instances the dairymen followed our
instruction faithfully and eagerly, but still they received

a low grade. These observations lead to this study.

The procedure of the study was as follows: the milk
was drawn from each quarter into a sterile large test tube.

The samples were taken to the laboratory and were sub

jected to three tests;

1 Standard plate count method

2 Methylene blue test

3 Direct count method

About 1,800 cows were examined up to date, making
7,200 samples. These cows represented about 250 dairy
farms. In addition to these samples, weekly tests were
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made of one herd consisting of forty-seven cows. These

samples are being taken throughout the entire lactation
period of each animal.

1 Results by plate method. There were seventy-two
cows, which was 4 per cent, that had one or more quarters
giving milk with 10,000 or more bacteria per cubic centi
meter. The udders with pathological disturbances fre
quently gave count between 10,000 and 50,000 bacteria
per cubic centimeter. Occasionally the milk from diseased

udders had a very low count, in a number of instances

less than 100 per cc.

Most of the samples of freshly drawn milk from the
udders had less than 1,000 bacteria.

The agar used for this purpose contained one per cent

of milk sugar. ~

A question has often been raised as to the significance

of large numbers of bacteria in freshly drawn milk, which
bacteria come from the interior of the udder. Our

opinion is that the large numbers indicate some patho
logical condition of the udder.

2 Methylene blue test results. There were 396 cows,

which was 22 per cent, that gave milk from one or more

quarters which reduced methylene blue in less than 51/2

hours. There is a strong evidence that when freshly
drawn milk without external bacterial contamination,
reduces methylene blue in less than five hours, the milk
is abnormal and in most cases there is some pathological
conditions in the udder. In a few instances milk which
was decidedly gargety did not reduce in five hours.

According to a rough estimate about 75 per cent of the
udders having some pathological disturbances were de

tected by the methylene blue test.

3 Direct count method. Normal milk was arbitrarily

defined as milk that has less than 2,000,000 body cells

per cubic centimeter and that has no detectable strepto
cocci or staphylococci in the milk.
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In only twenty samples of the milk was the presence

of streptococci and staphylococci demonstrated. This is

only 1.1 per cent of the cows. Five hundred seventy-six
cows had one quarter or more which gave milk containing
2,000,000 or more of leucocytes.

There has been a difierence of opinions as to the

significance of leucocytes in milk. Our opinion based on

circumstantial observations and on laboratory tests lead

to the conclusion that 2,000,000 or more of leucocytes in
the milk indicates some pathological condition in the

udder and that such milk is abnormal and should not be

used for fluid consumption.
A cow’s udder is a delicate organ, subjected to hard

work and it is to be expected that pathological dis

turbances in the udder may occur. Our study indicates
that this is quite prevalent. Streptococci or staphylo
cocci can not always be detected in the milk from affected

udders. They may have come and have gone, leaving the

imprints of their presence. There are probably some

other causes of these pathological disturbances.

A herd that is being treated roughly is apt to have
pathological udders. There is also an indication that
some milking machines operated by some men cause dis

turbances in cow’s udders.

In our strivings to bring about the production of high
quality milk, the cow’s udder has not received due con

sideration. There are too many cows that supply milk
for fluid consumption which should not be used for that
purpose. Milk loaded with several million of leucocytes

is not “high quality milk.”

DISCUSSION

Dr. Harding: The way I understand it
,

you say that
in one and one-tenth per cent of the cases the organisms

showed on the smear, but reports I have received from
tests in milk plants seem to show that only a small per
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centage of the samples of milk will show streptococci on

smears unless incubated. I take it they were not in
cubated?

Professor Prucha: They were not.

Dr. Harding: You will get some on the raw milk
which you will not get on the other?

Professor Prucha: Yes.

Dr. Harding: One more question—in those cases

where you did find streptococci did you go back to the

cow and find out whether there was any induration in
the udders?

Professor Prucha: These include some cows which
would be excluded on physical examination.

President Parker: Were these all hand milked cows?

Professor Prucha: No, there were some milking
machines.

President Parker: Did you find any bad conditions
where milking machines were used?

Professor Prucha: Yes. It is rather a delicate matter
to say anything against milking machines.

President Parker: I am not saying anything against
them. I believe you can get just as good results with
milking machines as with hand milking, but I was

wondering whether through mismanagement of the

machines or anything of that kind the cows were “not

contented”—put it that way.

Professor Prucha: I believe, from our records, that the

milking machine may be a mischievous thing where there

is udder trouble. It can be corrected if the man knows
how to use it and if he knows cows, but in some cases

there is no doubt the machines had something to do

with it.



STREPTOCOCCI IN MILK
W. D. FRos'r

and

MILDRED A. ENGELBRECHT

Department of Agricultural Bacteriology

University of Wisconsin

Madison, Wis.

INTRODUCTION

IT IS well-known that market milks, both raw and
pasteurized, usually contain streptococci. These

streptococci, with the exception of S. lacticus, come from
within the cow’s udder, and not from the exterior.

Numerically, they may be few or many. They vary
in kind and in a general way may be regarded as bovine
in nature and differentiated by certain characteristics
from the human types. But the human types may also

be present occasionally. It was this possibility that led

the Chicago Board of Health to urge the Medical Milk
Commission of the Chicago Medical Society to undertake
investigational and control work on the certified milk
supply of their city. This work, which has been in
progress some eight years, had as its primary purpose,

the detection and elimination, from the herds concerned,

of cows shedding streptococci, that might be possible
causes of milkborne disease.

‘ Hnnns EXAMINED

At first the herds examined, consisted of five certified
milk herds near Waukesha, Wisconsin. Later, three
other certified milk herds, one in Indiana, and two in
Illinois, were included and more gradually and less

systematically, four other herds have been examined.

One was the University of Wisconsin herd, another a

small herd near Madison, and the other two herds were
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at Fort Atkinson, Wis. These herds have varied a great

deal in size, breed of cows and source and proportion of

replacements. Some of the smaller herds have been

maintained by the introduction of calves raised on the

place, and in the others, and usually in the larger herds,

replacements have been bought in. On all farms, the

care and surroundings of the cows have been exception

ally good. The samples from the certified milk herds

have been examined at monthly intervals. The examina

tion of the milk from the other herds has been somewhat

sporadic, but never undertaken because of mastitis or

other diseases.
_

In regard to the size of the herds, one had about 350

cows, another slightly less than 300, two were quite small,
in the neighborhood of 30; another one was about 40

cows, while the others contained from 80 to 180 cows.

METHODS Usnn

There have been two kinds of samples taken, individual

samples, and the group or composite samples.

The group samples were taken solely for the reason

that it was not possible, with the facilities at hand, to
test the necessary number of individual samples. The
group samples were obtained by a representative of the

laboratory who visited the farm, carrying the necessary

number of sterile bottles. These were ordinary two-ounce
vaseline bottles into which cork stoppers were fitted. Over
this, a cover was tied, made up of two layers of cheese

cloth, between which there was a layer of wrapping paper.

This permitted the cork to be removed, handled, and re

placed without the hand coming in touch with the cork
itself. The cover was held in place during sterilization in
a hot air oven by means of a noosed cord which was re

placed by a rubber band when they were put into the
cases. The carrying cases were made of insulating
material such as celotex in the form of a suitcase into
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which two metal trays were fitted, one above the other.

These trays were divided into three parts, with the center

part for ice. The case held forty-eight bottles. It has

been found by experience that milk samples will keep cold
even in the warmest days of summer for four or five
hours in such cases. Each bottle has pushed into the

cork an upholstery tack on which has been painted a

number so that labeling is unnecessary. The bottles are

filled by taking one stream of milk from each quarter of
ten cows. Usually, it is the second stream, the first being
discarded. The neck band, stall or the ear tag-number
is recorded for each cow of the group on a blank provided
so that a record of the cows contributing to the sample in
each bottle is available, one for the farm and the carbon
for the laboratory. The samples from the Wisconsin
farms are taken to the laboratory, directly, and plated
either immediately or in case the samples arrived late in
the day, they may be kept in a refrigerator and plated
the next morning. The samples from the smaller farms
and those at a greater distance are frequently sent

through the mail. In this case, the container has a much
larger proportion of ice than the carrying cases, and they
are sent “Special Delivery,” and usually “Special
Handling,” which insures the cases being kept upright
and handled carefully.

These group samples are plated by introducing 1 cc.

of milk into a 20 cc. water blank, made from tap water.

One cc. of this dilution is placed in petri dishes to which
is added a special veal agar and about 6 per cent of de

fibrinated horse blood.

The plates are incubated for forty-eight hours when

the final examination is made. They are usually looked

over at the end of twenty-four hours, and in case the dilu

tion is insuflicient, the particular sample may be re

plated from the milk which has been kept in the ice box.

All of the hemolytic streptococci are picked into broth,
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incubated over night and then stained, and if the organ

isms are streptococci, and the culture is pure, the

hemolytic titre is determined by the use of rabbit blood
according to the United States Army method. Those
strains having a high hemolytic titre, or, as we say,

hemolyzed in the test tube, are further studied to deter

mine whether or not the organism possesses a capsule by
the India ink method. Those cultures which ferment
dextrose, pH 4.9 to 5.8, lactose and salicin but not man
nite and do not hydrolyze sodium hippurate are regarded

as belonging to the human type. If they possess capsules,

they would be Streptococcus epidemicus, the cause of
septic sore throat; and if they do not, they would be

Streptococcus pyogencs, the possible cause of scarlet fever.

In addition to these characters, we have come to place

quite a little emphasis on the type of colonies produced

in the original plate, or sometimes, we replate the cultures
on blood ascites agar as suggested by Pilot and Davis in
order to obtain colonies for restudy. As we become more

and more acquainted with the colony characteristics, we

have come to feel that a considerable amount of knowl
edge in regard to the identity of the organism can be ob

tained from the colonies alone.

KIND OF Srnmrrocooor

The original purposeof this work, as previously in
dicated, was to detect the presence of streptococci that
were regarded as dangerous to human health, but as the

work has progressed, we have tried to determine the
identity of the entire streptococci flora of the milks
examined, and for the sake of convenience in the further
discussion of the entire flora, we propose to divide the

streptococci studied into three great groups. Group 1

is what we call the strongly hemolytic streptococci.

They form clear and frequently wide zones of hemolysis

about the colony on the blood agar plate and hemolyze
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rabbit blood quickly in the test tube. They correspond

to the beta hemolytic streptococci of Smith and Brown.

Group 2 is also of the beta type of hemolysis, but they

fail to hemolyze rabbit blood in the test tube. These we

call the weakly hemolytic or pseudo-hemolytic strepto

cocci. Group 3 does not produce colonies with clear zones

about them, but the red blood corpuscles in a small area

surrounding the colonies are changed to green, if any

change is produced. Sometimes there is no visible effect

on the agar. This group is referred to by different authors

as non-hemolytic, viridans, alpha, gamma, etc.

NUMERICAL RESULTS

We have examined in the course of this work, 10,621

group samples, and have found beta hemolytic strepto

cocci in 5,045, or in 47 per cent of the samples. Of the

5,045 samples, 1,459, approximately 12 per cent, were

found to be strongly hemolytic streptococci. This does

not, of course, represent the quantitative differentiation
of these organisms in the herds since only one of the

ten cows making up the sample might be shedding

streptococci. We have however examined 1,825 indi
vidual samples and have found beta hemolytic strepto
cocci in 165 of these, or in 9 per cent. Of the 165 hemo

lytic streptococci isolated, forty-eight hemolyze in the
test tube or 2 per cent. In regard to the weakly hemo

lytic or pseudo-hemolytic streptococci, in the total
number of samples analyzed (10,621) 3,586 of the beta
hemolytic strains isolated would be classified as pseudo

hemolytic streptococci because they fail to hemolyze in
the test tube. These streptococci were found therefore in
34 per cent of the samples. In the individual samples,

117 pseudo-hemolytic strains were found in a total of
1,825 samples or in approximately 6 per cent. In regard

to the number of hemolytic streptococci present in the

samples, it may be said that in 3,067 of the 5,045
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group samples containing beta hemolytic streptococci,

the number was less than 1,000. In the 1,678 samples, it
was between 1,000 and 10,000; in 265 samples, the

numbers were between 10,000 and 100,000. In twenty
four samples, the number was between 100,000 and

1,000,000. Eleven samples contained over 1,000,000.

Finally in regard to the non-hemolytic or alpha strep

tococci, as already pointed out, the typing has been much
less extensive than with the hemolytic streptococci, but
we have a record of 3,871 samples examined in which
1,548 or 40 per cent were found to contain alpha or non
hemolytic streptococci.

QUALITATIVE Rmsuurs

There are a number of different kinds of hemolytic
streptococci that are frequently found in milk, and it
seems desirable to briefly discuss the different forms or

species that occur. The classification of streptococci is, as

all know, a moot question since there is a great deal of
difference of opinion among authorities in this group as

to the relative value of different means of separating
them. The problem which everyone who considers this
subject has to contend with is what criteria to use and

their relative value or the order in which they should be

applied. It is the belief of the present authors that the

action of streptococci on blood is a character of primary
importance, since it not only indicates but separates be

tween species and is readily applied, and the results ob

tained are quite striking. It is generally recognized that
Schottmiiller was the first to call attention to the action
of difierent streptococci on blood agar plates, and he

divided streptococci into the hemolytic and the non
hemolytic groups. Smith and Brown suggested for the
designation of these groups, beta and alpha. Brown
studied the non-hemolytic or alpha group more

thoroughly and suggested other groups which he called
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alpha prime, gamma and delta,,in addition to the alpha

proper. In this paper we have not followed Brown in

detail but have preferred to use as our major divisions

the hemolytic and non-hemolytic groups only. We

would not want to be interpreted as denying the value of

these subdivisions of the non-hemolytic group, but we

believe that they are criteria of minor importance.

HUMAN HEMOLYTIC S'rRnP'roooooI

Considering the hemolytic group first, we have sub

divided these into the strongly hemolytic and the

weakly hemolytic, although we regard this division in

all probability purely artificial but useful in a practical

way because it enables us to quickly eliminate a large

number from further study. Under the strongly hemo

lytic streptococci, we make a further division into the

human type and the bovine type. This differentiation is

made largely on two characteristics:—one is the action

on sodium hippurate and the other difference is in acid

production; the bovine types hydrolyze sodium hip

purate, the human forms do not, and the bovine types

produce more acid from dextrose than the human type.

Under the strongly hemolytic betas of the human type,

we find in milk, two species, S. pyogenes and S.

epidemicus.

Streptococcus pyogenes is typically found in man, but
occasionally occurs in milk. In the 12,446 examinations,
we have found it eighteen times. But just what its
significance is

,

we have not been able to determine, and

in recent years, we have not found it at all. It is entirely
possible that this organism may be the cause of scarlet

fever. In one or two instances we have made some effort

to associate it with the scarlet fever streptococci but with
indifferent success. Streptococcus epidemicus has been

found ten times in the 12,446 examinations. It has been
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found eighty-eight times in samples sent to the laboratory
by veterinarians because of serious udder trouble in herds.

These two species differ from each other largely in the

fact that the S. epidemicus is an encapsulated form and

also that it produces the characteristic giant colonies on

blood agar plates rich in serum, as pointed out by Davis
and his coworkers.

This organism was first associated. with milkborne
epidemics of septic sore throat by Davis in 1912. The

possibility of the presence of this organism in raw milk
was the stimulation for this research. It is proposed to
devote a special paragraph to this organism later, and

we therefore pass at this point to consider the bovine
types of beta hemolytic streptococci found in milk.

There are three bovine species that are quite frequently
found in milk. The first and most common hemolytic
streptococcus in this group is Streptococcus mastitidis.
We have found it 654 times in the 12,446 samples or ap

proximately 5 per cent of the samples. This species is

similar in its reactions to S. pyogenes, on the blood agar

plates and in its fermentative reactions except in the

following particulars: The colonies on blood agar plates

are surrounded by a narrow zone of hemolysis which is
quite clear and practically free from red corpuscles, thus
differing from S. pyogenes largely in having a narrower
zone of hemolysis. It is a high acid producer usually
producing a pH of 4.5 to 4.8 in dextrose broth. It fer
ments lactose, saccharose and salicin, but does not fer

ment mannite. It hydrolyzes the sodium hippurate.
This organism -is very evidently the cause of mastitis
in cattle although it appears to be entirely absent from
many herds. In reviewing a recent article by Dr. Hadley
and myself, Roselle has taken exception to the use of the

name of rnastitidis for this organism. He seems to regard

this organism as identical with the alpha streptococcus

which we later discuss under the term mitis. It seems to
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360 Park Place Brooklyn, N. Y.

“When Writing Mention This Report”



94

us, however, perfectly clear that there are two strepto

cocci, one a beta and the other an alpha, which are as

sociated with mastitis, and that the difference between

these two organisms is striking enough to give them

separate specific standing. Whether the name mastitidis

should be used for the beta form or the term agalactiae,

is a matter for systematists to decide, but we prefer to re

tain with Bergey, the name mastitidis until the two

organisms have been more thoroughly studied and their

names established according to the bacteriological code

applying to nomenclature.

Another organism that is found quite frequently is

Streptococcus infrequens. Its colony is quite character

istic on the blood agar plate. The colony itself is very
tiny, while the zone of hemolysis is large and clear. It
ferments mannite as well as the other test substances

mentioned above. Its action on sodium hippurate varies.

As indicated above it is a common organism in the milk
especially of certain herds. We have found it 573 times

in the 12,446 analyses.

Another streptococcus belonging to this group is Strep
tococcus asalignus. This organism has been found 145

times in 12,446 analyses. It corresponds very closely in

all its characteristics to the streptococcus found in human

pathology and known as S. anginosus. The most strik

ing characteristic of these organisms is their inability to

ferment either mannite or salicin. The two organisms,

S. anginosus and S. asalignus are differentiated by their

action on sodium hippurate. S. anginosus does not

hydrolyze sodium hippurate and therefore is grouped

with the human type, while S. asalignus does hydrolyze

sodium hippurate and falls in the bovine group. There

are a few other beta streptococci that have been found a

few times in milk samples as S. equi (4), subacidus (2),
and hemolyticus i (2).
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PSEUDO~HEMOLY'I'IC STREPTOCOCCI

Turning now to the weakly hemolytic or low-titre, beta

streptococci, we find that these are very common in our

samples, 3,703 strains having been found in the 12,446

analyses. Little detailed work has been done on this

group, aside from the researches of Dr. Edith Haynes

who worked in our laboratory and Cumming who worked

in England on the pseudo-hemolytic streptococci isolated

from the sputum in pulmonary tuberculosis. Miss
Haynes studied a hundred and thirty strains of this group

and found that most of them corresponded very closely

to the S. mastitidis although there were a few that re

sembled S. infrequens and S. asalignus. It would seem

to us that the probability is that this group has little, if
any, taxinomic significance. They are in other words,

weakly hemolytic strains of S. mastitidis, S. infrequens,
and S. asalignus, and have been separated off from them
in a perfectly arbitrary way by the application of the

U. S. Army or test tube, test for hemolysis. If they are

to be separated at all, they should be regarded as varieties

of S. mastitidis and S. infrequens and S. asalignus.

NON—I-IEMOLYTIC STREPTOCOCCI or MILK

Turning now to the non-hemolytic streptococci, it may
be said that they are somewhat more common in milk
than the hemolytic streptococci, but we did not pay much

attention to this class of organisms at first and made no

effort to type them because we had no evidence that

these non-hemolytic streptococci were important in

public health work. It was only when we became inter

ested in the relation of streptococci to bovine mastitis
that we began to realize the importance of this group of

organisms in milk since it is the non-hemolytic strepto
cocci that are of primeimportance in this disease. We
have classified these organisms by means of the same test

substances that were used in the study of the beta
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hemolytic streptococci except that we have not used

sodium hippurate, since we early found that all of this
class of organisms hydrolyzed it. The classification that
we have used is that of Holman. This group of organ

isms has been studied quite independently by human
pathologists and by veterinarians. We have used the

names employed in the study of human diseases and

have paid little attention to either the names or the

descriptions of the species found in the literature relat
ing to mastitis. We find the following three species

quite common in milk, mitis, faecalis and salivarius. We
have not been able to separate these different species

from one another by the means of their colonies on the

blood agar plate, as we have for the hemolytic strepto
cocci. They are differentiated, however, by their action
on the same test substances that were employed in the

previous groups, and so far as their reactions are con

cerned on these substances, mitts corresponds to masti
tidis, faecalis to infrequens and salivarius to asalignus.

All three species seem to take part in the production of

chronic or subclinical mastitis, although S. mitis is very

much more frequently associated with mastitis than the

other two species. We have tested quite a few of these

species, especially S. mitis on inulin and raffinose, and

so far as these two test substances are concerned, this

species may be divided into four varieties, one of which,

negative to both substances and common in milk, is

related to mastitis, and another, positive to both sugars,

is common in the feces of cows, but we have not found

it in our milk samples.

Whether we should use the name mitis, mitior or

agalactiae, or mastitidis for this species, we are not in a

position to say at the moment. The important thing
to determine is

,
it seems to us, whether there is a differ

ence between the streptococcus of this biological group
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which occurs in man and the form which occurs in the

bovine udder and in milk. When this is done, it would

seem suflicient time to ascertain what name or names

might be applied according to the rule of priority.

RELATION or STREPTOCOCCI T0 BOVINE MAs'r1'r1s

During the last few years, we have had an opportunity

in connection with our control work, to study the strep

tococcus content of the individual cows over a con

siderable period of time, in three different herds. Two
of these herds, one with about sixty cows and another

of 100, have failed to show, on all examinations, hemolytic

streptococci, with the exception of an occasional finding

of a pseudo-hemolytic streptococcus. In the other herd

of something over 100 cows, fifty-one have been found

to be carrying regularly, and at times, considerable num

bers of S. mastitidis, or a pseudo-hemolytic variety. In all
of the three herds, the non-hemolytic streptococci are

largely S. mitis, and have appeared in about 60 per cent

of the cows in one herd, 50 per cent in another and 6 per

cent in the other.

~

Sranprococcus EPIDEMICUS

Since S. epidemicus is the most important streptococcus

found in milk from the standpoint of public health, it is

fitting that a few more remarks should be made in regard

to our experience with this organism. We have found in
the certified milk herds during the eight year period dur
ing which they have been under observation, ten cows

that were carrying this germ. Through the examination
of samples of gargety milk, which have been sent to our
laboratory either through the Department of Veterinary
Science or the control laboratory of the State Depart
ment of Agriculture and Markets, a considerable number
of cows carrying this germ have been discovered. This
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work was first done in cooperation with Professor Hadley

of the Veterinary Science Department, later in coopera

tion with Doctors Wisnicky and Reading and Miss
Gumm. Although, ninety-eight infected cows have been

located in seventeen different counties in the central and

southern part of the state. In the majority of instances,

only a few cows in the herd were infected, but in several

herds, the infected individuals constituted one-half or

more of the herd, so that at times this form of mastitis
constituted a very serious infection in herds.

In 1930, Edwards of the Kentucky Agricultural Ex
periment Station, published the fact that an organism

similar to S. epidemicus was commonly found in mares,

but that these organisms could be distinguished from
those found in human epidemics of septic sore throat by
means of fermentation tests with trehalose and sorbite.

He later extended these studies to cultures obtained from
various laboratories and made the claim that cultures of
S. epidemicus from human sources could by this test be

differentiated from those of animal origin.

So1\/IE GENERAL S'rA'rEMEN'rs

We believe (1) that milk, freshly drawn from the

bovine udder, contains streptococci in a considerable pro
portion of the samples; (2) that certain herds may very
occasionally contain hemolytic streptococci closely re

sembling, if not identical with, those causing septic sore

throat and scarlet fever but that the vast majority of
the beta hemolytic streptococci found in milk are either
S. mastitidis or the pseudo-hemolytic; (3) that even

more numerous than the hemolytic streptococci are the

non-hemolytic streptococci, which are related to, or in
dicate bovine mastitis if they have any significance at
all; (4) by regular examinations of the special samples

of milk it is easily possible, by the methods indicated
above, to give the same assurance of safety to milk that
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pasteurization affords. In this connection, it seems

worthwhile to state when discussing the safety of milks
that instead of classifying them as pasteurized and raw,

it_ would be more correct to divide them into protected
and unprotected, and under protected to include cer

tified and pasteurized and contrast these with the ordi
nary raw or unprotected milk ; (5) it seems practical

and economical for milk producers, at least of the higher

grades of milk, to look forward to the immediate future

when milch cows will not only be expected to be free

from the tubercle, and Bang’s bacilli, but from strep

tococci as well.

D1scUssIoN

Dr. Frost (In response to a question): The common

est mastitis organism in our experience is the alpha type
—not the beta type. However, we are convinced that
we have mastitis produced by the beta hemolytic as well
as the non-hemolytic alpha types and believe that it
would be quite as much a mistake to classify all of the

organisms causing mastitis as the alpha type as it is

to classify all, as at present in the beta-hemolytic group.

We feel that there are two kinds of streptococci that cause

mastitis.

Dr. Breed: Certain things may be mentioned that
may help in adjusting our apparently different view
points. Dr. Hucker and Mr. Hansen as reported this
morning before the Laboratory Section of the A. P. H. A.
have just completed an extensive comparison of cultures
of human and bovine viridans (alpha type) streptococci.

They found that there are several definite characteristics
that separate the human alpha from the bovine alpha
types. One of the names that has been used for human
viridans organisms is Streptococcus mitior.

On the other hand, the streptococcus commonly found
in the cow’s udder has been called Streptococcus masti
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tidis. In Bergey’s Manual this has been described as a

beta hemolytic organism although this does not agree

with the most authoritative reports. For this reason the

new (fourth) edition of the Manual now in press will
place this organism in the viridans (alpha) group. The
error in the early editions of the Manual has misled many
people into applying the name Streptococcus mastitidis
to beta hemolytic organisms.

President Parker: In Jacksonville this summer we

had a chocolate milk that caused sickness in the office

building where it was served, within a few hours after it
was drunk. I had samples of the milk and was not, for
various reasons, able to follow the ultimate outcome as

should have been done. There was an almost pure
culture of a yellow streptococcus. One of my assistants

went out to the herd and removed two cows that had
udders that were diseased and there the matter ended.

I suppose a score of people were made ill from drinking
this milk. One of my assistants drank some of it and

was just as sick as anybody else.

Dr. Brooks: It would be presumptuous of me to at
tempt to discuss bacteriology with a bacteriologist like
Professor Frost, but this is the first opportunity I have
had to incite a discussion of “streptococcus epidemicus”
when Professor Frost has been present. I think maybe

if I tell him the difficulty that we are having with that

organism perhaps he can tell us what is the matter with
us in New York State. The facts, as I understand them,

are that in our laboratory in the New York State Depart

ment of Health—I believe it also is true of Dr. Park’s

laboratory in New York City—they have been finding

an organism which seems to meet all the specifications of

the “streptococcus epidemicus” in conditions other than

septic sore throat—in scarlet fever, erysipelas and normal

throats,—while in some of our epidemics of septic sore

throat, where there was no question about the diagnosis,
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they have found organisms not meeting the specifica

tions. In one instance they sent a culture of this organ

ism to Dr. J. Howard Brown, who concluded it was not

“streptococcus epidemicus.” There was no question but

what it was responsible for this epidemic of septic sore

throat. I wonder if Dr. Frost will tell us what he thinks

is wrong. '

Dr. Frost: That is a very interesting question. When
Dr. Brown and I started out to do this work, within a

few weeks we found a cow that was infected with an

organism that we could not define as Streptococcus

epidemicus. That was the beginning, and as I pointed
out, we found ninety-eight cases all together. Three of
those cows were associated with epidemics. Dr. Edwards
offered the suggestion that we had two varieties of Strep
tococcus epidemic-us, one bovine which does not cause

septic sore throat. I am not willing to follow him that far
yet. Certainly in this control work in the certified herds

I would not want to leave in a dairy a cow with an

organism that was like Streptococcus epidemicus. I have

had the opportunity to examine throats of people who
live on farms where Streptococcus epidemicus was in
volved in mastitis in the herd, and I have found the

organism there. Some of the evidence is necessarily cir

cumstantial. When this disease is present in the cows on

the farm it is likely to cause sore throat in the people on

the farm. It is very difficult t0 investigate these things
because we usually are not called in until the epidemic is

well advanced or until the whole herd is infected. It is a

serious condition and we can not always find the organ

ism and we can not be sure, but I believe that where you
have septic sore throat caused by milk that you ought

to find that organism in the cow. We had an epidemic

in Chilton, Wisconsin, where there were two hundred and

fifty cases that were exactly like all other epidemics,

but we went over every cow in the incriminated herds
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and we could not find it
,

but we are not sure but what
that man sold some of his cows. I haven’t the least

idea myself that we ever have septic sore throat epidemics

without having Streptococcus epidemicus, but we have

Streptococcus epidemicus in a milk supply a good

many times without having epidemics. Undoubtedly
something else beside the organism is necessary to pro
duce an epidemic. I have been very fortunate in secur

ing the cooperation of the State Health Department so

that I am notified now whenever an epidemic caused by

Streptococcus epidemicus is found and so far as possible

I am going to take advantage of it and make a personal
visit and see what can be done. When our State Veteri

nary Department finds a herd with Streptococcus epi
demicus it immediately quarantines the herd and that
herd is kept in quarantine until the disease clears up, or
until the cows are gotten rid of. I think there is a great

deal to learn about this. I feel, on the other hand, that

Streptococcus epidemics is not difficult to identify.

Mr. Frank: I understood Dr. Frost to say that he be

lieves a raw milk supply properly controlled by tests, such

as the examinations for epidemicus and others, would be

equal in safety to a properly pasteurized milk supply. I
am moved to ask how frequently it would be necessary

to make the tests. It would mean careful and time

consuming examinations and probably we would have to

examine every animal in a whole herd. How frequently

would the examinations have to be made to achieve that

degree of safety?

Dr. Frost: These herds are generally rather large and

the dilution factor comes in there. I don’t believe an

epidemic ever occurs unless there is an enormous in

fection. We make the examination once a month. We
do not take individual or quarter samples; we take them
in groups of ten. I believe people who produce a high
grade of milk should not have cows in their herd carrying
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hemolytic streptococci of any kind. It is relatively easy

to detect this organism and I think they can be

eliminated. I do not think the danger from this disease

is anything like it is represented by some public health

authorities. The number of deaths is very small. I don’t

want you to misunderstand me; I am not opposed to

pasteurization. That is the only thing that can be done

with market milk.

Mr. West: About two months ago in Rochester, N. Y.
the doctors were sending in throat cultures in consider

able number to the health office. When we found hemo

lytic streptococci we got samples of the milk. We found

that about 13 per cent of the pasteurized milk showed

hemolytic streptococci and low bacterial count and seven

per cent of the raw milk showed hemolytic streptococci

and low count. I just offer that for what it might be

worth in this discussion.

Dr. Harding: One thing that bears considerably on

this matter of epidemics spread through milk is the fact

that Dr. Frost lives in one of those states where they

don’t have epidemics. If he lived in a state like New
York or Massachusetts, or I could name a half dozen

other states where epidemics for some reason or other are

found, his figures today might be different. I haven’t in

mind the figures regarding the relative amount of disease

spread through milk and other avenues. I just chance

to remember that not very long ago—I think about 1922

—some figures were given out for California showing that
19 per cent of the typhoid cases reported that year in

California were laid to milkborne outbreaks of typhoid
fever. That, of course, does not check exactly with the

figures Dr. Frost gave us.

Dr. Frost: Referring to Dr. Harding’s comment on
the California figures, I wonder if it wasn’t something
like what they did in Massachusetts. They stated, I
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think in these words, that all epidemics which could not
be traced to other sources were laid at the door of milk.

Dr. Brooks: How about the ones, because of loose epi
demiological procedure, that have not been attributed to

milk?

President Parker: They probably would outnumber

those that have.
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SOME OBSERVATIONS ON CLEANING
DAIRY EQUIPMENT

J. W. YATES

General Laboratories, Inc., Philadelphia, Pa.

The observations that I am going to talk to you about

were made in six states, Indiana, Ohio, Vermont, New

Hampshire, Maine and Massachusetts, in which more or

less of 20 milk plants, and 200 producing dairies were ob

served. The time of these observations was between

June 1 and September 1.

The object of the observations was to determine the

extent of the contamination caused by the contact that
milk made with equipment, containers, both at the farms
and at the pasteurizing plants, special attention being

given to the bacteriological conditions of the equipment
before and after it was washed, and just before it was

used. Four methods were used to make these determina
tions; the equipment was rinsed with sterile water, vary
ing amounts, depending upon the area to be covered and

where chlorine was used, thyosulphite was used to dissi

pate the free chlorine that might be present. Sterile milk
was also used as a rinse in various amounts, depending
upon the area to be covered; sterilized cotton swabs were

dipped into sterile milk, or sterile water, and rubbed on

the equipment and smeared over the plates containing
standard media, and standard media was poured over

small areas of equipment, let set, and removed with a

sterile spatula, placed in a petri dish, incubated in the

usual way, after the method described by Hammer. It
was noted in all cases, under all methods, that just after
the equipment had been used for milk and at the finish
of the run, all parts of the equipment were heavily seeded

with bacteria. The washing of the milk handling equip
ment at plants consisted of rinsing with cold water, fol
lowed brushing with warm alkali solution, which at no

time was the temperature above 120° F. After the washing

105



100

the equipment was rinsed with cold water and permitted
to dry. In some instances, where the drying needed accel

eration, a fan was used to remove the moisture; this was

only done to save time for the observers to make their
tests, but even in this case, where chlorine was added, to
the rinse, thyosulphite was used as a dissipating agent.

In every case where the cleaning was what would be con

sidered good, by organoleptic examinations, the bacterial
count obtained by the various methods used was assump

tively negligible.
To interpret the writer’s idea of negligible in this case,

the counts when a liter of water was permitted to flow
down the side walls of a collar, and samples were taken at
the bottom, the counts when plated in one c.c. dilution
showed scattered colonies; the same condition was shown
on the poured media. The conclusion drawn from these

tests indicated pretty conclusively that where milk han
dling equipment was properly washed and rinsed with

uncontaminated water it was in very good condition for
its contact with milk from a bacteriological standpoint.
The condition was quite different when the same technic

was employed in the morning, after the equipment had
been permitted to stand from 12 to 18 hours. Here, in

ahnost every instance the equipment was heavily seeded

with bacteria. In all cases the bacteriological condition

of the equipment warranted some means of destroying

the bacteria that were upon it before it would be sterile

enough to warrant the contact with milk. The extent of

contamination varied, however, depending somewhat on

the conditions surrounding the equipment, and the con

struction of same. In damp, poorly ventilated, crowded

spots the contamination seemed usually greater. Where

the equipment was covered, and kept dry, the bacterial

contamination was not so great. All conditions were com

pletely controlled by a rinse or spray of chlorine solution,

of varying strength from 10 ppm Av. Cl. to 50 ppm
Av. Cl.



107

There are several dairies that are now operating on this

basis, for six weeks or more; samples of the raw milk,

samples of the same milk after it has been held and of
the same milk after cooling, are taken every day in each

of these plants, none of which show any appreciable pick

up of bacteria taken during the runs.

We found that the water supply, in too many instances

was a serious, contaminating influence to the equipment.
We also found that minute leaks occurred in heaters,

coolers, and vats, that were not of suflicient intensity to

make their presence prominent in the milk, as it was

routinely handled, but showed up in many unexpected

places in the technic that was used to make these de

terminations.
While we do not desireto make any dogmatic state

ments regarding these observations it seems to us that

they at least indicate that it is entirely feasible, and quite

possible, to satisfactorily treat for bacteriological control,

all dairy equipment without the use of excessive heat in

the form of very hot water and steam. One of the in

teresting facts observed in this was, cleaning was more

easily accomplished when heat applications were not used.

When we encountered water that showed high bacterial

counts, and in too many cases this condition was observed,

we added small amounts of chlorine, not more than five

parts per million, and in many instances considerably

less, to the rinse water that was used on the equipment,
after washing. This was not used for the purpose of
disinfection, but rather as a means of destroying germs

that were in the water.

The object in bringing this to the attention of this
Association is for criticism of the technic employed, and

suggestions for better methods of making determinations
of the bacterial condition of dairy equipment, and trust
that other workers will take up the subject so that we

will have a standard procedure for making tests of this
character.



MECHANICAL REFRIGERATION
E. H. PARFITT

Dairy Department, Purdue University
Lafayette, Indiana

DURING
the past five years there has been consider

able work done on the adaptability and practica
bility of mechanical refrigeration to the dairy farm.
This work has been done because one of the factors in the

production of quality in milk is a low bacterial content,

since bacterial counts are indicative of the past history
and future keeping quality of the milk. Bacteria-free
milk does not exist and warm milk is an ideal medium
for growth of numerous kinds but in cold milk bacteria
grow slowly. The best fresh milk may become an un
satisfactory product if not properly cooled and we know,
as milk is delivered from the average farm from day to
day that about 85 per cent of the high counts is the result
of the failure of prompt and proper cooling.

Proper cooling means prompt temperature reduction to

a point below that of appreciable growth and that
temperature is usually stated as 50° F. Such a tempera

ture is impossible to obtain during the summer months
when using water from wells on Indiana farms. There
fore, in order to reduce the temperature, ice or mechanical
refrigeration must be used.

The question of comparative cost of mechanical re

frigeration and ice has been well worked out by Ellen
berger of the Vermont Experiment Station. He states

“Little difference in cost was found with stored ice at

$2.00 a ton and electricity at 5 cents per kilowatt hour.
If either price varies from these figures in either direc

tion the comparative results would be correspondingly
affected.” Manufactured ice here in the middle west sells

for $5.00-$8.00 per ton at the plant and rural electric rates

are approximately 3 cents per kilowatt hour.
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About four years ago a cooperative project was under

taken by the Dairy and Agricultural Engineering De

partments to study such factors as the type of storage

box, the amount of current used for cooling, temperatures

to which milk must be cooled to prevent bacterial growth,

advisability of precooling with a surface cooler and the

practicability of using mechanical agitation to hasten

cooling. It is the results secured on this work that I will
present to you this evening.

Powna CONSUMPTION AND TYPE or Box

KW.-HILPEB.
MILK cooLnn 100 LBS. PER °F

FARM TYPE or BOX (roUnns) TEMP. REDUCTION

1 Dry 190,086 0.087
2 Dry 291,048 0.050
3 Dry 53,475 0.074
4 Wet 154,989 0.043
4 a Wet 64,874 0.039
5 Wet 80,625 0.038
Average Dry 534,609 0.064
Average Wet 300,488 0.041

Careful records were kept on five dairy farms for one

year, three of these farms being equipped with walk in
or dry type coolers, two of which were built on the farm
and one purchased assembled, and two with wet or

storage-tank coolers. It can be seen from the ‘above

table that the power consumption for the dry type boxes

was greater than for storage tank types. This may be

due to the fact that the dry boxes were larger than the

storage tanks permitting greater heat losses. Opening
and closing the doors more frequently on the dry boxes

would also tend toward greater power consumption, as

well as difference in location in doors; also the fact must
not be overlooked that in the dry type coolers the milk
was stored in glass bottles, and it was necessary to cool

the bottle. On the dry type boxes the milk was cooled

with a surface cooler, through the upper coils of which
was circulated cold water and through the lower, cold

brine.
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Hmr Lossrs mom INSULATen MILK Coouuo Tamcs

conrrrcran+r0

TANK coax nomn THIC K or BOX

NO. smss BOTTOM TOP HEAT rnans. con STRUCTION

1 3 3 2 2.67 Iron
2 3 3 2 3 .39 Iron-wood
3 3 3 2 3.30 Wood
4 2 2 None 4 .24 Wood
5 3 3 2 2.13 Concrete
5a 3 3 None 2 .30 Concrete

l|
=

BTU per 24 hours per square foot inside area per degree F. tempera
ture difference.

/

Heat losses through the walls of the storage compart

ment are an important factor in the consumption of cur

rent by a refrigeration machine. These losses were de

termined for five cooling tanks. To obtain them, a known

amount of water was cooled in the tanks to 32 degrees

F. by means of ice, then a number of ten-gallon cans of

water immersed at 95 degrees F., equal to their rated

capacities. Suflicient ice was weighed into the tanks to

raise the water to the desired levels in them and allowed

to remain for twenty-four hours at the end of which

time the remaining ice was removed and weighed. Heat

losses from the boxes were computed by subtracting the

amount of heat required to reduce the initial tempera

tures o
f the water in the cans and the cans themselves to

their final temperatures from the heat absorbed by the

ice in melting with the differences as the resulting losses.

Coeflicients of heat transfer for the different boxes

were computed by dividing the total heat losses in

twenty-four hours by the inside areas in square feet and

the results by the differences between outside and inside

temperatures. The smaller the coefficient of heat transfer

the less is the heat loss from the box. Differences in heat
losses due to use of various amounts of insulating

material is shown in these results. Box number 4
, in

sulated with two inches of cork board had higher heat

losses than those with three inches of cork board. In
tank 5 where tests were run with cork board in the cover
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5a and tank 4 without such insulation, higher heat

losses resulted where the cork board was omitted.

Bacrnnnu. Cotmrs or MILK Bnronn AND Anna STORAGE or 12-14 HoUns

MILK Pnecoouap TO 70 Dnorusns F.

Bacterial counts per c c.

Per cent Per cent Per cent Per cent
No. Temp. less 5,000 10,000 more
cans cooling than to to than

medium 5,000 10,000 25,000 25,000

Entering 45.90 21.60 18.90 13.50

37 35 deg.F.
Leaving 56.70 13.50 16.20 13.50

Entering 63.41 24.39 12.19 0.0

41 45 deg. F.
Leaving 65.85 21.95 12.19 0.0

Entering 65.62 25.00 9.37 0.0

32 55 deg.F.
Leaving 43.75 18.75 25.00 12.50

Two electric mechanical refrigeration installations of

the storage-tank type were made at the Purdue Dairy
Farm one of four and the other of six 10-gallon can ca

pacity. Thermostats were adjusted so as to maintain

average temperatures of the cooling water at 35, 45, and

55 degrees F. When 35 degrees F. cooling water was used,

it was found necessary to use salt in the water in order to

inhibit an excessive development of ice upon the coils of

the unit. The units were operated at three-fourths

capacity and the studies were all made on night’s milk,

with a storage period of 12-14 hours. Results were ex

pressed in terms of both units to compensate for any

mechanical difference in the two commercial tanks and

refrigeration units used. Ten-gallon cans were used and

the water level was maintained at about 2 inches above

the milk level in the cans.

The change in bacterial count of milk stored from 12

to 14 hours in cooling tanks operated at 35 and 45 de

grees F. was slight. In the milk with original bacterial

count of less than 5000 c.c. there was a decrease during

storage, probably due to the germicidal action of the
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milk, for the milk was placed in the cooling tanks at the
conclusion of milking.

Within individual trials it was found that when the
milk was held at 35 degrees F. that, of the thirty-seven
trials conducted, sixteen increased in bacterial count
during storage and twenty-one decreased. Milk stored at
45 degrees F., forty-one trials were conducted of which
fifteen increased in bacterial count and twenty-six de

creased. Milk stored at 55 degrees F., thirty-two trials
were conducted of which twenty-four increased in
bacterial count during the storage period and eight
decreased.

Erracr or TEMPERATURE ON Powaa CoNSUMPTION AND
‘ BACTERIAL Gaowrn

Temperature Ratio of Bacterial Increase K W H Used

35 0.0868 0.9942
45 0.1016 0.6108
55 0.9862 0.3149

The power consumption was in nearly a straight line
relationship but there is a very definite bacterial increase

at 55 degrees F. The difference in cost with the milk pre

cooled to 67 degrees F. to cool milk from 55 to 45 degrees

F. was but 0.3 kilowatt hours per 100 pounds of.milk.
This should be emphasized to dairymen who believe they
can reduce their power bills by maintaining a tempera

ture in the cooling tank higher than 45 degrees F. The
increase current cost is more than justified by the de

crease in bacterial content due to suflicient cooling.

The operation of cooling tanks below 45 degrees F. for
the storage of milk will depend entirely on the margin of
safety desired to keep the milk below a certain tempera

ture during shipment.

INrLUENcE or S'r1RR1No or MILK

Temperature of Cooling Ratio Bacterial Increase in Milk
Medium Stirred Not Stirred

35 degrees F. 0.039 0.221
45 degrees F. 0.116 0.241
55 degrees F. 0.323 2.249
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BUILT in Cherry-Burrell factories since 1910, Cherry-Burrell In
ternal Tube Apparatus has grown up with the dairy industry and

enough of these sections have been built and shipped to make a

fence 8 tubes high and 15 miles long! Improvements have been
constantly made. _

Now . . . Ten Important Improvements
Every tube, inner or outer, and the whole coil, is free to ex

pand and contract without causing undue strain on any part of
the coil . . . Unit tube design allows any number of tubes in a
stand, or section, and makes it easy to add or subtract tubes
in the field . . . Individual milk returns, for each pair of tube
ends, make it possible to have water connections at any number
of points in the coil . . . Sections can be made with even or
odd number of tubes, thus having milk and water inlets at
only one end, or at opposite ends of the section . . . Full glanded
construction makes the entire assembly demountable and avoids
solder joint between the tubes and the water returns, or
headers . . . Solid bronze water returns, with extra large
rounded water passages reduce friction . . . An improved
wrought steel support holds the section securely in place, and

is hardly visible . . . Milk returns positively yet deinountably
held at the ends of the inner, or milk, tubes by a sanitary
metal to metal seat . . . All tubes inclined enough for prompt
and complete drainage . . . Hinged milk returns with paper
seals for sanitation and convenience.

CHERRY-BURRELL CORPORAT|QN
427 W. Randolph St. Chicago, Ill.

“When Writing Mention This Report”
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The question of stirring milk after it had been placed

in the mechanically operated cooling tank was studied.

The milk was placed in the tank at approximately 96

degrees F. and each can was stirred for one minute after

being in the tank one and two hours. The above table

indicates that stirring decreases bacterial count and the

difference between the bacterial content of milk stirred
and not stirred is greatest at 55 degrees F. The flavor of

the milk was also determined and no consistent difference

could be noted in favor of stirring.

DISTRIBUTION or Bxcraaran COUNTS or MILK Pnncootnn Oven A SUmmon

Coouzn 'ro 70 Dnoanns F. CoMPARED wrrn MILK Nor Pancoonan, HELD
IN STORAGE 12-14 HoUns IN A MILK CoouNo TANK AT 40 Dncnnns F.

Bacterial counts per c.c.
Milk temp. Per cent Per cent Per cent Per cent

entering less 5,000 10,000 more
No. storage than to to than
trials degree F. 5,000 10,000 25 .000 25,000

28 Precooled Entering 35.72 50.00 14.28 0.0
to 70 deg. F. Leaving 17.86 21.39 35.72 25.00

28 Not precooled Entering 35.72 50.00 14.28 0.0
96 deg. F. Leaving 10.72 28.58 42.86 17.86

Precooling of milk by means of a surface cooler and

then placing the milk into the storage tank is common
procedure on the average dairy farm. To determine the

value of precooling, from the bacteriological standpoint,
the following tests were made during the summer months
under the same conditions as previously given.

The water in the cooling tank was maintained at ap

proximately 40 degrees F. and the surface cooler was

rinsed just prior to use with a hypochlorite solution. One
half of the milk was placed directly after milking in ten

gallon cans and immersed in the cooling tank, the other
half was precooled over a surface cooler. Of the milk
that was surface cooled, twenty-four trials showed

bacterial increases during storage and five decreases. In
the milk that was not precooled, twenty-one trials showed

increases and eight decreases.

Surface cooling of milk showed no bacteriological ad

vantage in comparison to milk that was not surface
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cooled. No distinct advantage was secured as to flavor.
The milk was judged by three judges and in seventeen

trials no difference in flavor could be distinguished be

tween the surface and the non-surface cooled milk, five
trials were in favor of the non-surface cooled and six in
favor of the surface cooled. The milk was of good flavor
prior to cooling.

INFLUENCE or CoNDITION or SUnmca COOLER

Condition of Cooler Ratio Bacterial Increase

Surface Not surface

Thoroughly washed and sterilized._...__._...._.. 0.9290 2.515
Washed and rinsed .......................................... .. 5.577 2.432

In another series of trial in which surface cooling of
milk was compared with non-surface cooling we pro
cured data on the influence of the sanitary condition of
the cooler. Where the cooler was thoroughly washed and
sterilized by means of a sodium hypochlorite solution of
100 p.p.m. the results were much more in favor of surface

cooling while the reverse was true when the surface cooler

was washed and rinsed with hot water. The type of sur

face cooler used in all our experimental work was the

tubular type.

A mechanical agitator was installed in the milk cool
ing tanks and the night’s milk was so divided that each

tank was operated at three-fourths its capacity. In order

to offset any mechanical advantage the tanks were re

versed at the end of each week. The experiment was

conducted over a six-week period.

STUDIES ON AGITATION or COOLING MEDIUM Om: Hotm

BACTERIAL
One hour agitation No agitation

Number of trials ........................................ ._ 13 20
Temperature of milk enter .... .. 93 94
Temperature of milk leave ............__ 43 41

Temperature of cooling medium..._ 40 40
Trials showing increase ........ .. 9 11

Average bacterial increase ._1610 4570
Trials showing decrease ........ ._ 4 9
Average bacterial decrease 840 4600
Average of all ............................................ .. +770 +500
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Temperatures were recorded by means of recording

thermometers that were placed so that the bulb of the

thermometer was in the center of the can and four inches

below the milk surface. The thermometer bulb was five

inches long. By this manner temperature of the milk

could be secured in the center core of milk without caus

ing any agitation within the can. Water level was held

at two inches above the milk level in the cans. Lids

were placed tightly on the cans. A trial consisted of

three or four cans depending upon the capacity of the

box. The bacterial counts are expressed as average

counts but were calculated as the geometric mean.

SrUnms on AGITATION or CooLmo MEDIUM ONE HoUn

PHYSICAL

One hour agitation No agitation

Temperature of milk enter ________________.. 93 94

Temperature of milk leaving... 43 41

Temperature of cooling medium .... .. 40 40

Minutes required to reach
70 degrees F. 23 minutes 36 minutes
60 degrees F. 87 “ 93 “

55 degrees F. 150
“

156
“

50 degrees F. 260 “ 261

Judging from the geometric mean of all bacterial

counts agitation of cooling medium for one hour was of

no advantage and but little difference was found in the

rates of cooling as measured by the recording thermom

eters.

STUDIES on AGITATION O1-‘ CoOLmc MEDIUM, Two HoUns

BACTERIAL

Two hour agitation No agitation

Number of trials ............................................... .. 30 44

Temperature of milk enter.... 98 98

Temperature of milk leave......... 43 43
Temperature of cooling medium. 40 40

Trials showing bacterial increase... 13 24
Average bacterial increase ........... .. 2000 4270
Trials showing bacterial decrease 17 20
Average bacterial decrease ........... .. ....8630 3410
Average of all .................................................. __-{-4000 +800
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Operation of the mechanical agitator in the milk
cooling tank for two hours showed a slight bacterial

advantage and the rate of cooling of the milk was

slightly faster.

Sronms ON AGITATION or CooLmo MEDIUM, Two Hotms

Pnvsxcxr.

Two hours agitation NO agitation

Temperature of milk enter .............. .. 98
_

98

Temperature of milk leave..__ 43 43

Temperature of cooling medium ...... .. 40 40

Minutes required to reach
70 degrees 30 minutes 35 minutes
60 H (L

4-_—
H Kl

55
“ “

121
“

174
“

50 “ 233 “ 257

Sronrns on AGITATION or Coonmo MEDIUM SURFACE COOLING

BACTERIOLOGICAL

Surface cooled Agitation 2 hrs.

Number of trials .......................................... .. 37 40
Temperature of milk entering... 70 96
Temperature of milk leaving ...... .. . 42 42
Trials showing bacterial increase 12 14

Average bacterial increase __________________________._ 19,900 1,900
Trials showing bacterial decrease .............. __ 25 26
Average bacterial decrease .............. .. 9,460 10,500
Average of all .................................................. .. +70 -i-9,800

In the literature it has been suggested that mechanical
agitation of the cooling medium in mechanical wet-type
milk storage tanks could be substituted for surface cool

ing. In order to determine the validity of the statement
the following experiment was conducted where one-half
of the milk produced was surface cooled and then placed

in a mechanical wet-type cooling tank; the other half of
the milk placed in ten-gallon cans and at the conclusion

of milking immersed in the tank. Considering the aver

age bacterial count, surface cooling of milk is favored
but there was a greater average increase in bacterial
counts in the surface cooled milk than in the non-surface

cooled ‘milk. The bacterial counts were taken after sur

face cooling.
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The greatest advantage in surface cooling can not be

considered to be bacteriological but economical, for if one

half of the heat of milk can be removed by water, less

electrical energy is required to bring the milk to the

final temperature.

SrUnms ON Acrrxrron or COOLING MEDIUM SURFACE Coonmo

Pnrsrcm.
Surface cooled Agitation two hours

Temperature of milk entering .......... .. 70 96
Temperature of milk leaving...._....._ 42 42

Minutes to reach
70 degrees 0 mirrptes 84 minptes
60 ‘

--...... .. 62 134
55 ll [K

_______-_
U ll

so “ “ ........ ._ 216 " 281 “

SUMMARY

1 Average current consumption for 100 pounds of
milk cooled per degree F. by three dry-box type milk
cooling installations operated for one year was 0.064

kw.-hr.

2 Average current consumption for cooling 100

pounds of milk per degree F. by two storage-tank type
milk-cooling installations operated for more than one

year was 0.041 kw.-hr.

3 Heat losses in B.T.U. per 24 hours per square foot
per degree F. temperature difference varied from 4.24

to 2.13 in five insulated milk tanks studied.

4 Heat losses are dependent upon the amount of
insulating material used in the construction of the stor

age box.

5 Precooling of milk over a surface cooler to 70 de

grees F. was found to show no significant bacterial ad

vantage when compared with milk not surface cooled

but placed immediately in the cooling tank, but did re

sult in less use of energy by the refrigeration unit.

6 Agitation of the cooling medium in a wet storage

tank by means of a mechanical agitator increased the
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rate of cooling of milk not surface cooled but caused no

significant difference in the bacterial count of the milk
from that cooled in tanks not agitated.

7 Rate of cooling was faster with the use of a surface

cooler than where milk—not surface cooled, was cooled

in the tank and cooling water agitated for two hours,

but there was no significant difference in bacterial counts.

DIscUssIoN

Mr. Overman: I am wondering if you have tried out
any experiment using a covering on your mechanical
cooling vat and then cooling the milk without the cover‘?

I have heard it stated that the effect of the cover on

cooling has been overestimated.

Professor Parfitt: The data I have there would in
dicate that insulated covers would be of great value. In
making tests we operated without insulation and with
insulation in the tank covers and the amount of current
consumed was less when insulated.

Dr. Yates: I would like to ask Dr. Parfitt whether
he recommends the stirring of milk while it is cooling.

Professor Parfitt: In using mechanical refrigeration
there is an advantage in stirring. The objective we had
was to see whether or not we could get as satisfactory
results by stirring the medium that was doing the cooling
of the milk so nothing would have to go into the milk
and to find out if it was as satisfactory as surface cooling.

Mr. Johns: On this question of agitation of milk, I
might say one company has been working during the last

year on a rocker agitation mechanism where both the
milk and cooling medium were agitated.



REPORT OF COMMITTEE ON
COMMUNICABLE DISEASES

AFFECTING MAN
J. G. HARDENBERGH, Chairman

THE
report of your Committee this year is divided into

three sections. The first includes a brief statistical

summary of milkborne outbreaks in 1932 and tabulated

data for the ten-year period, 1923-1932 inclusive; the sec

ond contains specific discussion of certain milkborne

infections. In the third section, a brief discussion of some

features of the epidemiology of disease outbreaks is in

cluded.

I
In 1932 there were reported thirty-three epidemics of

disease carried by milk with 642 cases and twenty-eight

deaths as listed in Table. 1. In all but two epidemics,

the milk supplies involved were raw; two epidemics were

attributed to pasteurized milk but in these instances in

vestigation revealed that there were irregularities in the

process indicating inadequate or incomplete pasteuriza
tion.

Table 1

MILKBORNE EPIDEMICS~—I932

As Reported by State, County and City Health Officials

Number Number Number
of of of

Epidemics Cases Deaths

Typhoid Fever .......................................... .. 23 254 22
Septic Sore Throat 3 150 3
Scarlet Fever ............ .. 6 206 3
Gastroenteritis ............................................ .. 1 32 0

Totals ................................................ .. 33 642 28

Table 2 is a statistical summary of milkborne epi

demics of various diseases for the past ten years. In the

last column is given the ratio of cases and deaths per

120
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epidemic for the various years for all diseases and at the
bottom the ratio of cases and deaths per epidemic for the
various diseases based on the ten-year totals. It will
be noted that the average yearly ratio for all diseases for
the ten years is thirty-nine cases and 1.3 deaths per
epidemic. The individual yearly ratios do not depart
widely from this average, except in three instances. The
ratios for the various diseases based on the ten-year
totals, however, do show wide differences. Thus, typhoid
shows an average of twenty cases per outbreak or just
about one-half that of the average for all diseases,

whereas septic sore throat shows an average of 155 cases

per outbreak or four times the average. Such figures

are not especially significant but they do offer one in
dication: in typhoid fever, the milk is nearly always

infected by a human carrier direct and the organisms

may be and probably are transferred in relatively small
numbers and sometimes only intermittently to the sup

ply; in septic sore throat, the principal infecting agency

is usually a cow with an infected udder (serving as an

intermediate host for human streptococci) shedding huge

numbers of organisms into the supply and consequently

distributing the infection in sufficient dosage to a con

siderable volume of milk so long as she remains infected

and in the milking line.

The figures for the ten-year totals are of interest in

anotherway, they show that typhoid fever contributes

more than two-thirds of the epidemics, only one-third of
the cases, but three-fourths of the deaths, whereas septic

sore throat contributes only about one-tenth of the epi

demics, ahnost half of the cases and only one-sixth of the

deaths. These relationships are indicated in Table 3.

From them it would appear that our milk supplies are

more vulnerable to contamination with typhoid than any
other infection, probably on account of its greater preva
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lence, and that protection against direct human contact

is most needed in reducing outbreaks of milkborne dis

ease.

Table 4 summarizes the types of milk supply involved

in the epidemics of the past ten years, with raw milks

implicated in 395 out of a total of 428 outbreaks. With
certified milks showing two outbreaks and pasteurized

milks fifteen, it is safe to say that the former were not
properly and responsibly certified and that the latter
were not adequately and efficiently pasteurized.

Table 3

PERCENTAGE CONTRIBUTION or Varuoos DISEASES T0 TOTAL EPIDEMICS,
Cases am: Dearrrs Basen ON Reroaren STATISTICS FOB 10 Yeans

1923-1932

Per cent of Total
Disease Epidemics Cases Deaths

Typhoid Fever ......... .L 68.2 34.7 74.3
Septic Sore Throat 10.5 41.1 15.9
Scarlet Fever 11.9 16.4 4.7
Gastroenteritis 4.4 5.8 4.7
Miscellaneous ...................................... .. 4.9 1.9 0.3

Table 4

Mrexeoane EPrneMrcs—1923-1932—TY1>1:s or MILK SUPPLY INVOLVED

Year Certified Pasteurized Raw Not Given Total
1923...................... .. 2 13 8 23
1924 1 1 42 44
1925 1 43 44
1926.... 1

_
65 2 68

1927..... 32 4 36
1928 4 42 1 47
1929 2 48 1 51

1930-... 1 47 48
1931 2 32 34
1932...................... .. 2 31 33

Totals ......... ._ 2 15 395 E 42s
Per cent of Total 0.4 3.5 92.3 3.7

In addition to the statistics cited here which have been

taken from reports of the U. S. Public Health Service

(1, 2), reference should also be made to the report on

“Milk-Borne Disease in Massachusetts, 1930-1932” by
Bigelow and Feemster (3) which most of you have prob
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ably seen. These periodic reports issued by the Massa

chusetts authorities are always a valuable commentary

on the subject and the authors summarize the report
as follows:

1 Milk-borne disease has reached an extremely low figure in Massa

chusetts during the last 3 years.
_

2 The per capita consumption of milk is apparently the same as

it was in 1928. That there has not been a decrease is no doubt due

to the emphasis placed upon the nutritive and protective value of
milk, and also to its present low cost.

3 The per cent of communities requiring milk to be pasteurized

or from tuberculosis-free cattle has almost doubled, and 84.5 per cent

of the population of the state lives in communities having this regu
lation.

4 It is estimated that 85 per cent of the milk supply of the state

is now pasteurized.

5 There has been an increase in the bacteriological examinations
performed to guard the quality of milk.

(A) Streptococcus Injections. The significance of

streptococci in milk has received the continued attention
of milk hygienists and investigators. It is a question
closely interwoven with bovine mastitis because, when

ever milk supplies are found carrying large numbers

of streptococci (other than those identified as lactic in
type), investigation will reveal the presence of strep

tococcic mastitis in the dairy herd sources. In dis

cussing the streptococci of milk with reference to human
health, Brown (4) says: +

Streptococcal bovine mastitis is very prevalent. It appears in all
herds from time to time and is present most of the time in all herds
of more than a few cows. The streptococci found in bovine mastitis
may be hemolytic or non-hemolytic but there is no evidence that
those found in most cases of mastitis are pathogenic for man.

Later on, in summing up the evidence on which may
be based conclusions as to the significance of finding
streptococci in connection with disease outbreaks, Brown
states:

In the past epidemiologists and bacteriologists have sometimes been
satisfied to find a cow with mastitis in the herd supplying the sus
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pected milk during an epidemic. In other instances their investiga

tions have ceased when they found a cow with mastitis due to a

hemolytic streptococcus. From what has been said it should be evi

dent that such a result is entirely without significance. In tracing

the source of an epidemic the streptococcus found in the milk or udder

must correspond in all respects with those found in the infected per

sons. This requires a detailed bacteriological study in which care

ful attention must be given to hemolysis, capsule production, fermen

tation reactions and hydrolysis of sodium hippurate. If any of these

tests are omitted the result may be a mistaken identification of the

streptococcus in the milk with that from the human material. It
may be that serological and other tests should be added. The evi

dence at hand indicates that milkborne epidemics of streptococcus

infection in human beings are caused not by bovine streptococci but
by human strains which may become implanted into the udder of the

cow. It is not a common occurrence but is sufficiently common to

cause many disastrous epidemics and to demand the. constant vigilance

of those engaged in milk control work. Milk from cows with mastitis

should not be used for human consumption and no person with a

hemolytic streptococcus infection should be allowed to handle the

udder of a cow.

Again, Williams (6) says with reference to handling
raw milk to determine absence of hemolytic streptococci

pathogenic for human beings:

In practically every well studied epidemic of septic sore throat
or of scarlet fever traced to milk, the milk from at least one teat of
a cow has been reported as abnormal in appearance. This ab

normality, however, may be so slight (a little sediment on standing)

as to escape any but close attention. It is conceivable that at the

beginning of implantation no change may be demonstrable and that, on

the other hand, mastitis giving an abnormal milk may be present and

not cause disease in humans. Such mastitis may not be caused by
hemolytic streptococci.

We may conclude from our studies on this subject that milkborne

epidemics of septic sore throat and of scarlet fever may be caused

respectively by one to several agglutinative types of hemolytic strepto

cocci. VVhen scarlet fever predominates usually the epidemic strain

belongs to one of the common scarlet fever agglutinative types; when

septic sore throat predominates the epidemic strain may be one or

more other agglutinative types.

From all this, it is evident that the milk control oflicial,
in his epidemiological work on streptococcus infections,
must proceed with caution. Whereas, on the one hand,
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he should not be required to fasten a specific label upon
the organisms found associated with milkborne septic

sore throat or scarlet fever, neither should he be satisfied

with the mere finding of “hemolytic streptococci” in the

milk supplies involved; at least, he should be able to say

whether or not the strains found in the human cases and
in the cows are identical insofar as laboratory tests will
permit.

(B) Mastitis. In addition to the foregoing considera

tions of streptococcal infections and mastitis, there still
remains the question of the significance of mastitis when
due to organisms of purely bovine type. It goes without
saying that milk from cows having mastitis, whatever
the cause, is not fit for human consumption but the

problem still remains to educate dairymen to the early
recognition of mastitis and the exclusion of all abnormal
milk. Too many dairymen still are inclined to exclude

the milk only of those cows that have reached acute

stages of udder disease and to keep in the milking line
cows with only one-quarter affected in order to milk the

other three-quarters. While the milk in early or late cases

may not be essentially capable of producing human ill
ness, yet considerable numbers of mastitis streptococci or

other organisms may be added to the milk in sufficient
amount as to cause outbreaks of such disease as gastro

enteritis, particularly if the milk is consumed raw.

Speaking of the public health aspects of udder infec
tion, Brooks (6) has said:

Some feel that a few streptococci may be ‘present normally, but it
seems to me that this is an indication of the existence of latent foci
of infection. If this is true, the practical question, from a public
health standpoint, is “How much infection must be present before
the milk becomes unsafe for human consumption?” Probably we

can all agree that when there are a large number of streptococci, with
or without an excessive number of leucocytes, the milk is “potentially
unsafe” and should not be used.

As for the significance of a few organisms, we are about in the same
position as on the question as to what we should do when we find



128

a few hemolytic streptococci in the throat of a milk handler when there

is no history of sore throat. There is a possibility of danger and

yet, admittedly, it is rather remote and the probabilities are that

nothing will happen. The farmer can not afford to lose a cow or the

milk handler his job on the strength of a “possibility”; still we want

to protect the milk consumer. I feel that until we know more about

it our position in these situations should be conservative. If the

milk is pasteurized it is probably safe, although we should not lose

sight of the possibilty of putting pasteurized milk in bad repute if
we are too ready to allow delivery to the pasteurizing plant of milk
which we would not want to recommend for human consumption
without pasteurization.

( C) Undulant Fever. The information on undulant
fever as transmitted through milk and other dairy
products still represents a medley of opinions. The
disease is now reportable in many states and the U. S.

Public Health Service lists a total of 1408 cases in 1932
in forty-five states compared with 1545 cases reported in
1931. The number of these 1408 cases attributed to
milkborne infection is not given but the opinion cited

last year ascribing about one-half of the cases to dairy
products may be tenable. Until more definite answers

can be given to some of the questions concerning undu
lant fever, pasteurization must be the means of pro
tecting man from milkborne infections or in certain
instances, elimination of Bang’s disease from the dairy
herds.

The agglutination test is a reliable means of detecting

Brucella infected dairy cattle and when repeated at
frequent intervals by experienced operators is believed to
be a dependable method of insuring milk free from the

danger of transmitting undulant fever. In this connec

tion, work done by Cotton and his associates of the

Federal Bureau of Animal Industry indicates that the

blood test in competent hands gives more reliable in

formation regarding udder infection with Br. abortus

than does testing of the milk serum from individual

quarters of the udder. Cotton also found (7) that a
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blood serum titre of 1 : 1000 nearly always indicates udder

infection; at 1:200, about 50 per cent of the animals so

reacting have infected udders; at 1:100 cows rarely show

infected udders unless they have recently been infected

and have not reached their maximum titre.

From the reports of cases of undulant fever that are

ascribed to infected milk and dairy products, it appears

that many cases merit better epidemiological investiga
tions. The mere coincidence of a given case with a raw
milk supply from a herd of cattle containing reactors to

the agglutination test may be strong circumstantial evi

dence but it is hardly sufficient evidence on which to base

final judgment.

(D) Rabies. Practically all of the evidence with re

spect to the transmission of rabies through milk is nega

tive in character. In cows exposed to rabies through the

bites of rabid dogs, it is probable that the milk is not
infectious until symptoms of the disease develop. There
after, it is unlikely that rabid cows could be milked due

to their excitable condition, and this would automatically
exclude virus-infected milk from the supply. In making
inquiries relative to the transmission of rabies through
milk, the following is a typical reply from one authority:

Our observations with reference to the possible transmission of rabies

through milk do not permit of definite deductions. It would appear,

however, that it is neither common nor serious. Experimental observa

tions are limited to one doe that developed rabies while she was

nursing her young. The little rabbits remained healthy and were

kept under observation for more than one year.

The possibility obviously has to be conceded, but we have seen

nothing in the field or in the observations mentioned above to indi
cate that it is of any importance in the suppression of rabies.

III
THE IMPORTANCE or EPIDEMIOLOGY IN CONTROLLING

MILKBORNE DISEASES

Your Committee believes that careful epidemiological
surveys of apparently milkborne outbreaks are indis



131

pensable to the effective control of diseases transmissible
through milk. If epidemiology is “the sum of what is

known regarding epidemics,” then it may be assumed

that too little is known about some disease outbreaks.

In reviewing the literature, there are found great differ
ences in the validity of facts and evidence upon which
are based conclusions as to whether given epidemics are

milkborne or not. In some instances, the factual presen

tation is complete in all essential details; in others there

is only rather scant evidence upon which to base

conclusions.

Officials charged with milk control must appreciate the

necessity of obtaining all the scientific facts and other
pertinent data relating to communicable diseases and

how to go about the important task of learning when they
occur, how they occur and why, and through what
vehicles they may be transmitted. Lack of such funda
mental data and of the special training essential to

epidemiological surveys may lead to erroneous conclu
sions; the result: inconvenience and unwarranted alarm
to the public on the one hand and injustice to the milk
industry on the other.

It is realized that not all health departments and not
all milk control oflicials have trained or expert epi
demiological service available to them. Many oflicials
must be their own epidemiologists or “medical detec

tives.” Only rarely is the solution of an epidemic a

simple problem; often the expert is puzzled and some

times quite unable to find the answer. Hence, it is urged

that special consideration be given to the finding and re

porting of facts relating to milkborne epidemics in order

that our data may be basically sound and our statistics

accurate. In this, the responsibility of the oflicial for

valid epidemiological surveys is evident.

Thus, Dr. Brooks, a member of the Committee, in an

article on “Missed Epidemics of Septic Sore Throat” (8)
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and referring only to this disease, expresses the opinion

that the record of milkborne epidemics probably is in

complete and some are being overlooked.

He cites figures from U. S. Public Health Service re

ports, including that prepared by Armstrong and Parran,

published in 1927, indicating that seventy-two milkborne

epidemics of septic sore throat were recorded as having

occurred in the United States in a period of approxi

mately twenty-five years up to and including 1932. Of
these, 63 per cent were recorded as having occurred in

two eastern states; eight states recorded only one epi
demic each and thirty-two none. The record shows such

epidemics to have occurred in all sections of the country,

precluding the possibility of climatic conditions anywhere
in the United States being such as to insure freedom from

this infection.

Pointing out that New York State probably is at least

as well organized as the average state for the discovery
of cases and outbreaks of communicable disease, Dr.

Brooks refers to experiences in that state, some of them

quite recent, in_ which extensive milkborne epidemics of

septic sore throat have not come to the attention of the

State Department of Health until they have been well

developed for a week or more and in one instance not
until the epidemic had practically subsided.

He feels that the most probable reason for the “discrep
ancies” in the recorded distribution of these epidemics

among the various states are either more widespread and

virulent infection in some states than in others or that

epidemics are being overlooked. Knowing of no evidence

in support of the first and pointing to striking differences

in the number of epidemics recorded in immediately ad

jacent states, his conclusion is in favor of the second,

namely, that not all epidemics which occur are discovered

and recorded. This raises a question worthy of serious

consideration by milk control oflicials.
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CONCLUSION

While it is the duty of this Committee to consider and

report upon various phases of disease transmissible
through milk, we urge that this phase of our activities as

milk control officials be set in its proper relation to the

milk question as a whole. Whereas every effort should
be made to promote the production of milk supplies with
the highest possible factor of safety, the role of milk as a

potential vector of disease should not be subject to over
emphasis or distortion. There is an important question
of principle involved as to how far we may properly go in
arousing public opinion by confronting milk consumers

with a specter of fear with respect to the safety of milk
supplies. Wholesome milk is an indispensable part of
our dietary and is now recognized as one of the best

“protective” foods to prevent certain nutritional de

ficiencies. Although the transmission of any amount of
disease through milk is to be guarded against, yet the
contribution of milk in this respect is exceedingly small.

Vast improvements have been made and will continue

to be made in the promotion of safe milk supplies based

on rational methods most beneficial to the public welfare.
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HEAT RESISTANT BACTERIA IN MILK
W. D. Dorraiman

Chicago, Ill.

THE
subject of heat resistant bacteria in milk has

been of considerable interest for a number of years.

For a time the so-called “Pin Point Colonies” which

appear on agar plates were a cause of much discussion.

In a great many cases this type of colony is caused by

the heat resistant bacteria. At other times thermo

phylic organisms which grow at pasteurizing temperatures

may be the cause. Thermoduric or heat resistant bac

teria which withstand pasteurization but do not multiply
at such temperatures are often confused with the thermo

phylic bacteria which do actually multiply at such high

temperatures. A discussion of one without the other is

diflicult.

While it is probable that these thermoduric and ther
mophylic bacteria have no real significance from a public
health point of view, it is true that they often cause

bacterial plate counts too high to conform to health de

partment requirements. It is also true that, in case

of heat resistant organisms being present in large num
bers, faulty methods of cleaning and sterilizing utensils
are indicated. In the case of large numbers of thermo
‘phylic bacteria, long continuous runs of the pasteurizing
equipment or poor cleaning are indicated.

The problem of controlling the thermoduric or heat
resistant type of organism is usually one of cleanliness

of utensils on the farm. It has been found in a great

many investigations that milking machines are a prolific
source of heat resistant as well as other bacteria. The
rubber tubes, teat cups, and other parts of milking ma

chines will, if not properly cleaned, gradually become

coated with a residue of milk, which will harbor enormous

134
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numbers of bacteria, some of which will be dislodged by

the milk flowing over such unclean surfaces. Milking
pails, strainers, stirrers, and; other utensils may also

furnish their quota. Some of these organisms are often

found to be of the heat resistant type. Dairies which

produce milk containing large numbers of heat resistant

bacteria are generally able to produce milk of a satis

factory quality after their utensils have been thoroughly

cleaned and sterilized. When heat resistant bacteria are

present in large numbers, it is impossible to deliver pas

teurized milk with a low bacteria content. In such cases,

prevention is the only cure.

For several years samples have occasionally been col

lected during the winter months from dairies supplying
milk to plants at which milk containing heat resistant

bacteria was being received. These samples were pas

teurized in test tubes at 144°F. for thirty minutes,

cooled, and plated on standard media. Samples from

fifty milking machine dairies were taken at a time. Some

of the counts after pasteurization were low (less than

1000 per c.c.), and some were high, even up to 200,000.

The same experiment was made using samples from

dairies where hand milking was practiced. Some of

these samples also contained heat resistant bacteria, but
not so many, and they were not indicated in as large a

proportion of the samples as in the case of dairies using

milking machines. Such results are about what would

be expected when the two types of equipment are con

sidered from the standpoint of their construction and

the relative difficulty of cleaning. An attempt was made

to test the effect of high temperature, short-time holding

on these organisms. Small, thin-walled test tubes were

used in which to heat the milk as quickly as possible by

placing them in water at a temperature of 190° F.
A thermometer was used to stir the sample continuously
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until a temperature of 160° F. was reached. They were

then taken from the water bath and, after fifteen seconds,

were placed in ice water. This rough approximation of

high temperature, short-time pasteurization failed to kill
the heat resistant organisms. This test can be much more

satisfactorily done if made on one of the short-time pas

teurizing installations now in use. Perhaps it has been

done. It was noticed that heat resistant bacteria did
not seem to be as plentiful in the summer as in the

cooler months of the year. Bacteria counts on pas

teurized milk from some plants were higher in winter

than in summer. Samples were taken in August from

some of the same dairies as those to which reference

has already been made. A few typical counts will serve

to illustrate the findings:

Dairy
Number August 23, 1933 August 30, 1933

Raw Past Raw Past

1 40,000 6,800 10,000 700
2 175,000 05,000 150,000 1,400
3 45,000 20,000 18.000 200
4 1,700,000 57,000 70,000 4,100
5 660 ,000 10,000 1,300,000 4,400
6 850.000 16,000 145,000 18,000
7 107.000 12.000 143,000 15.000
8 200,000 4.000 475,000 18,000
9 20,000 3,200 375,000 10 .000

10 2,500 1,600 90,000 2,700

These counts indicate that as a rule the sources of
heat resistant bacteria are not the same from one test
to the next; also, that the pre-pasteurization count can

not be taken as an indication of what to expect in the
milk after it has been pasteurized. The results also

show that some heat resistant bacteria were present, but
not in as great numbers or in as great a proportion of the

samples as in the cooler months for which figures are not
given. In view of the fact that raw milk almost uni
versally contains greater numbers of bacteria in warm
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weather, this is contrary to expectations. On the other

hand, any residue of milk left in the milking machines

or other utensils would cause higher counts in warm

weather, and, in order to produce satisfactory milk, the

utensils need to be kept cleaner in the warm weather,

thus providing less opportunity for the heat resistant

bacteria to develop. The fact that higher raw milk
counts are prevalent in warm weather may be attributed

largely to temperatures. In a paper (1) read before this

Association in 1923 it was shown that when high counts

in pasteurized milk were traced to individual dairies,

it was possible to eliminate the high counts by a proper
cleaning and sterilization of milking machines and other

utensils. When the number of dairies involved was

small, the problem was much easier than when a greater

number were involved. Similar work during the past

ten years has confirmed these findings. Mr. Ben Davies

of United Dairies, Ltd., London, England, has published

a bulletin entitled “The Nation’s Milk Supply,” (2) in

which he gives the results of laboratory pasteurization

of samples from a number of dairies. His results and

conclusions are not the same as those given above. He
finds a great number of counts higher after pasteuriza

tion than before. The differences are as much as, for

instance: Before pasteurization 3,000, after 33,000; be

fore pasteurization 12,000, after 270,000. These results

he attributes to growth of thermophiles. It should be

remembered that only thirty minutes elapsed during

which this enormous multiplication could take place.

In another series of samples he finds very low counts on

pasteurized milk. These vary from zero to a few hun

dred colonies per c.c. For instance, one sample had a

raw count of 4,000,000 and a pasteurized count of zero.

Another had a raw count of 4,800,000 and a pasteurized

count of 40. The difference in the pasteurizability of the
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two series of samples he attributes to the method of

cleaning and sterilizing the utensils on the farm. When

the pasteurized samples showed a low count, the utensils

had been sterilized with steam or hot water. It should

be stated that in Mr. Davies’ work a special medium was

used which gave much higher counts on both raw and

pasteurized milk than the standard medium.

While in general these results are in agreement with

results reported in this paper and in 1923, the reductions

or increases in count on raw and pasteurized milk are

much more striking. In our work no counts of zero were

encountered on plates made from pasteurized milk.

Large increases in count during pasteurization were not

found. although some few samples did not show any

reduction. The problem of controlling thermophiles or

the bacteria which multiply at pasteurizing temperature
is not the same as with the thermoduric organisms, which

are not killed by pasteurization but do not multiply in

the pasteurizer. The work reported by Mr. Davies, re

ferred to above, indicates that great numbers of thermo

philes may be present in milk as it comes from the farm.

Our experience indicates that they are present in com

paratively small numbers and then multiply in and on

the pasteurizing equipment during the run. The develop

ment is not important during a short run, but, if the

pasteurizing equipment is used continuously for several

hours, the thermophiles may develop to great numbers.

Some types of pasteurizing equipment are better suited

to the development of thermophiles than others. It
seems that the relative area of surface to which the milk
is exposed has a direct influence on the development of

thermophiles. This may be to some extent confirmed by

examining under a microscope some of the milk solids

which adhere to the surface of the pasteurizing equip

ment. After several hours’ run enormous number of the
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organisms will often be found in the adhering residue. It
has been found in some plants where long runs were neces

sary that extra holders could be used to break the run

and allow each holder to be cleaned and sterilized after

three to five hours’ use. This has prevented the develop

ment of thermophiles to significant numbers.

DISCUSSION

Dr Harding said in substance:

Dr. Harding: For some years I have been pointing
out that the bacterial plate count was beset with a good

many practical difficulties. I think Mark Twain said

once that he intended to write a book in defense of the

devil because anything responsible for three-fourths of
the governments and all politics should have something

in its favor, and I think there are still things to be said

in favor of our bacterial plate count. But these presenta
tions bring out forcibly the fact that the medium we are

now using favors development of only a small part of the
germ life in the milk. In this work by Mr. Davis he has

evolved a very simple theory of correcting difliculties
—steam and hot water treatment of utensils. He has

hit upon what seems to be a very simple solution of a

good many of our troubles. It looks altogether too simple
to some of us, but in the absence of any data of our own

on a common media, I don’t think we are in a position to

discuss it very much. It seems to me the one outstand
ing thing to be said in defense of our present medium is

that, to the best of our ability, we have all been using the

same thing. Now that you are, I think, all pretty much
agreed this medium we are using really is not much good,

perhaps it is a good time to take up the matter and see if
we can not get something better.

Dr. Breed: No changes from the present standard time
and temperature for the handling of agar plates have
been made in the manuscript of the sixth edition of the
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Standard Methods of Milk Analysis that was approved
for publication by the Laboratory Section of the Ameri
can Public Health Association at their business meeting

last Monday morning (October 9, 1933). The prepara
tion of future editions of this report was placed in the
hands of a newly organized Committee on Standard
Methods for the Examination of Dairy and Food
Products.

This morning, as many of you know, a paper was pre

sented before the Laboratory Section by Pederson and
Yale,’ giving sound reason for changing the temperature
of incubation from 37° C to 32° C. This was followed by
a paper by Bowers and Hucker * reporting on the use

of yeast extract and other ingredients as a means of in
creasing the counts developed on standard agar. As
Chairman of the new committee on Dairy and Food
Products, I may say that it is the purpose of this com

mittee to follow up the suggestions contained in these

papers immediately with the very definite idea of sug

gesting a change in the next edition of the Milk Report
in the incubation temperature to 32° C., and in the com

position of the standard agar to one that will develop

more colonies. It is hoped that additional comparative
work can be organized this year and that the next

(seventh edition) report will not be delayed more than
two or three years.

Changes along these lines will make it possible to bring
analytical procedures in the United States, Canada, Eng
land and Germany into very close harmony with each

other.
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MICROSCOPIC AND PLATE COUNTS ON
THERMOPHILIC BACTERIA IN

PASTEURIZED MILK
ARC!-IIBALD R. WARD,‘ F. O. AnAMs'}' AND

Cmmnns T. McCU'rcnnoN1'
Detroit, Michigan

THE
recognition of the presence of thermophilic bac

teria in pasteurized milk has brought up the question
of the frequency with which they occur, and_the best

means for demonstrating their presence.

Harding and Ward (1) published the results of in

cubating agar plates at 145° F., as a means of demon

strating the presence of thermophilic organisms.

An investigation of the problem was made in the

Laboratory of the Detroit Department of Health, and

reported to this Association by Palmer and McCutcheon.

(2) These writers studied the effect of incubation at
145° F., on bacterial plate counts and demonstrated the

value of the method in proving the presence of thermo
philic bacteria in pasteurized milk.

They also pointed out that the microscopic method
yielded counts very much higher than plate counts with
incubation at either 100° or 145° F.

More recently Breed (3) has recommended the use of
both high temperature incubation of plates and micro
scopic examination of pasteurized milk be made simul
taneously with standard agar plates as follows:

The work on the presence of thermophilic bacteria in milk
pasteurized by the holder process has shown that standard agar plate
counts made in routine milk control work are not suflicient to show

the real bacterial condition of the pasteurized milk. It is recommended
therefore, that direct examinations of the milk be made simultaneously

*Consultant on problems of handling market milk, Detroit,
Michigan

TDepartment of Health Laboratory, Detroit, Michigan
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with the agar plate examination. When the microscope reveals large

rod-shaped bacteria the probable presence of thermophilic bacteria is

indicated. Additional plates made and incubated at high temperatures

(55° C. (131° F.) preferably) will show whether this assumption is

correct. Growth on these plates of bacteria that do not grow at 37° C.
reveals the presence of obligate thermophilic bacteria. Bacteria in
pasteurized milk that stain well in methylene blue are usually found

to be alive. * * *

Breed restricts the use of the term thermophilic to

organisms that will grow readily at 131° F., and higher

temperatures. The term heat resistant is used by him

to designate bacteria that show at least 90 per cent sur

vival at 145° F., and are not able to grow readily at a

temperature so high as 131° F. In this connection it

should be pointed out that pasteurizing plants furnish

conditions favorable for the growth of bacteria at both

below and above 131° F.

PRESENT INVESTIGATION

The primary purpose of the present investigation was

to make a survey of the pasteurized milk supply of De

troit with particular reference to the microscopic ap

pearance and approximate number of bacteria present

in the product of the various milk dealers under the

supervision of the Health Department. Incidental to

the main object was a study of the value of certain

methods for determining in routine laboratory work, the

presence of thermophilic bacteria.

The survey was deemed desirable in view of the widely
differing opinions about the frequency with which ther

mophilic bacteria occur in pasteurized milk.

The work was carried out by comparing microscopic
counts with standard plate counts from the same samples,

and in some cases, with counts made from plates in

cubated for 24 hours on an incubator shelf, the tempera

ture of which varied from 133° to 136° F. This was
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determined by a study extending over many days, of the

temperature of 9 points on the shelf in use.

Difco agar, dehydrated, was used for the standard

plates, and one plate was made from each sample in

1:1000 dilution. A Buck colony counter was employed.

The incubator used for the standard plates, showed an

average variation in different spots of approximately 3

degrees, from 96.7° to 99.8° F. This variation was de

termined by observing on each of four days the tem

perature of nine points on the one shelf in use. The
greatest fluctuation of temperature in one spot, was 2° F.

In making the microscopic counts, the customary prac

tice was to make a count of well stained single bacterial

cells in thirty fields, with a microscope standardized so

that one bacterial cell per field represented 600,000 bac

teria per c.c. When large numbers were present, a corre

spondingly smaller number of fields was counted. The

predominating type of bacterial forms present in each

smear was recorded in notes.

The samples were examined in connection with the

routine work of making plate counts in the laboratory and

were fairly representative of the product of forty-two

dealers. The samples included quart, pint and half-pint

bottles of pasteurized milk as well as table cream.

The observations were made between December 20,

1932 and February 28, 1933, when the raw milk supply

was in best condition as regards refrigeration.

1TYPES OF BACTERIAL I*oRMs OBSERVED

The variety of bacterial forms observed was limited, a

statement which holds true only of the winter season.

Only twenty-three samples were excluded from the data

on account of the presence of uncountable clumps of

bacteria of various forms.
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Thermophilic rods. The bacteria most frequently en

countered were large rods occurring singly or in short
chains. When present in excessive numbers, they formed
clumps and threads.

Evidence of spore formation was rarely observed.

These bacteria correspond in appearance to the thermo

philic rods referred to in the publications of Breed (3) and

associates at the New York Agricultural Experiment Sta

tion. Out of a total of 480 smears counted, these rods

were the predominating bacterial forms present in 238

smears, or 49.6 per cent and were observed as present,

but not predominating, in a larger percentage of samples.

We have exact data on this point covering the first 249

smears examined. In 66 per cent of these, thermophilic

rods were observed in some number, but not necessarily

predominating over other forms.

The frequency of the occurrence of the thermophilic

rods in the product was studied with reference to the size

of the plants. The forty-two plants were listed in approx

imate order of size and the results of tests of the product

of each plant were tabulated. In the case of the twenty

one largest plants the percentage of samples from each,

in which thermophilic rods were found, varied from

thirty to 100 averaging 56 per cent. In the case of the

remaining twenty-one smaller plants thermophilic rods

were found in 90 per cent of samples in the case of two

plants, but the average for the group was 35 per cent.

Thermophilic rods were absent from smears of the

product of only four very small plants represented by a

total of nine samples. In four of these samples no bac

teria were found in thirty fields. In the remaining five

samples a count of thirty fields in each, revealed a total of

ninety-two bacteria in all. This search is certainly not

sufficient to establish the absence of thermophilic bac
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teria. No effort was made to examine a series of samples

from a single plant until thermophiles were found.

Thus it may be stated that the product of practically

all of the dealers marketing milk in Detroit, was found

to contain thermophilic rods, intermittently.

In this connection it should be observed that ther

mophilic rods can not be expected to be found uniformly

in the product of a plant. When we study samples

taken from delivery vehicles, as in this case, it is a mat
ter of chance whether or not the samples represent the
milk likely to contain them.

Streptococci. Next in frequency of occurrence as the

predominant bacterial form in smears, were small strep

tococci. These occurred as single diplococcus “links” or

in the chains of a few such elements. Each pair of

spheres was counted as a unit. Occasionally faintly
stained units were observed, and these were not counted.

Long chains and tangled clumps of chains such as occur

in the case of pathogenic streptococci were not observed.

The streptococci under consideration need not be mis

taken for the lactic acid streptococci seen in pure culture

starters, which latter are much larger.

Streptococci predominated in 154 smears, or 32 per

cent of all smears.

Other forms. This classification includes a number of

smears which did not present evidence of either thermo

philic rods or streptococci predominating although in a

few specimens both of these types appeared._ Other

organisms present in smears were Streptococcus lactis,

large micrococci, together with small and large rods

which differed widely in appearance from the thermo

philic rods described in the foregoing.

Smears revealing the variety of bacterial forms de

scribed, totaled 25 or 5.3 per cent of all smears.
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Zero microscopic counts. No more than thirty micro

scopic fields were searched for bacteria. Smears in which

no bacteria were found. after such a search numbered

sixty-three or 13.1 per cent of all smears examined.

NUMERICAL RESULTS

The various counts have been grouped for study on

the basis of the kind of bacterial forms observed in the

smears from which the microscopic counts were made

and the totals appear in Table 1.

TABLE 1

NUMBERS AND TOTALS or COUNTS BY THREE Mrrrrrons GaoUPsn
Accoanmc TO Bacmnran Foams Pasnomrnarmo IN Smmas

Standard 133° to 136° F. Microscopic
Forms Plate Counts Counts Counts

Predominating No. Tot. per c.c. No. Tot. per c.c. No. Tot. per c.c.

Thermophilic Rods .. 238 34,262,300 103 33,160,000 238 1,464,954,000
Streptococci ............ .154 8,239,000 67 1,903,000 154 250,712,000
Other Forms .......... __ 25 653,000 ___________________._ 25 6,670,000
Zero Micro. Counts.... 63 1,214,200 39 719,000 63 0

Totals 44,368,500 209 35,782,000 480 1,722,330,000

It will be observed that there were made 480 counts by
both the standard plate and microscopic methods and 209

counts from plates incubated at 135° F., in all, 1169

counts. The total of the 480 standard plate counts is

44,368,500; of the 209 plates incubated at 135° F.,
35,782,000 and of the 480 microscopic counts, 1,722,336,

000. The ratio between the total of all standard plate
counts and the total of all microscopic counts is 1:38.8.

In the 238 samples where thermophiles predominate, the
corresponding ratio is 1:427.

The publication of the individual counts would occupy
an amount of space, and incur an expense out of propor
tion to the number of readers who would be interested in
them. Therefore we will restrict reference to individual
counts, and discuss the trends revealed by the totals,

which is the important matter. The detailed figures will
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be available for use by any student of the subject, who

wishes them.

COMPARISON or THREE Kmns or COUNTS WHERE
7_FHERMOPHILIC RODS PREDOMINATE IN SMEARS

There are available for comparison, 103 counts from

standard agar plates, from plates incubated at approxi

mately 135° F., and microscopic counts. The data are

included in Table 2. The numbers in the column at the

extreme left hand indicate the number of times each

plate count occurred. The plate counts in order of in
creasing magnitude appear in the second column. The
third column contains the factor by which the plate count
totals are multiplied to equal the totals of the correspond
ing counts from plates incubated at 135° F. The fourth
column contains the counts from plates incubated at
135° F., while the fifth column contains the microscopic
counts. The sixth column contains the factor by which

the total standard plate count totals are multiplied to

equal the totals of the corresponding microscopic counts.

In our original table there are included columns for
totals of each group of counts corresponding to the groups
of plate counts. These, while a convenience in making
computations, are here omitted to reduce the size of the
table.
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TABLE 2

(Last Three Zeros Omitted From All Counts)
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150 10,000

. 3 150 6,700
3 . 140 2,800

3 .._ 13 1.200

. 3 3 126

8 3 25.6 20 120 1026.7

4 1.. 13 960

4 120 2.200

4 130 3,200

4 1 78

4 50 24

4 50 300

7 4 13.0 0 60 243.6

6 40 2,000

6 3 210
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6 2 140
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6 1 120

8 6 5.9 18 60 301.2

7 60 3,400

7 30 5,100

3 7 42 0 900 447.6
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8 0 22,000
.. 8 .. 2 36

5 8 0.9 5 360 582.1
_. 9 300 33,000

2 9 16.9 5 96 1838.6
10 __ 2,400 25,000
10 280 4.700

3 10 89.5 5 600 1010.0

1 12 225.0 2,700 33.000 2750.0
14 25 1,800
14 6 78

.. 14 . . 0 2,400

4 14 0.7 10 2,400 119.2
.. 15 0 60

*Factor by which totals of standard plate counts is multiplied to

equalFtotal
of corresponding counts from plates incubated at 133° to

136° .

TFactor by which totals of standard plate counts is multiplied to
equal total of corresponding microscopic count. The totals to which
the foregoing factors apply, are omitted from the table.

I Referred to in text as 135° incubation.
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180 80 14.000 ___

3 180 0.5 130 12,000 49.7
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103 22,379 1 .92 43 ,161 538 ,562 24 .0
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The columns headed “Factor” contain figures which

are means of determining at a glance the divergence from

the standard plate count, of the other two kinds of

counts. When the factor is high, the corresponding
counts are much higher, and when the factor is ex

pressed as a decimal fraction, the second count is lower

than the standard plate count. In considering these

ratios it should be borne in mind, that Standard Methods

in referring to raw milk, contains the statement that

“(with the exception of the poorest grades) * * * the

standard plate count will normally average one-fourth

of the total number of individual bacteria present.” The
foregoing statement specifically excludes the poorest

grades. In milk, containing large clumps of bacteria, the

ratio is often greater. Robertson (4), in studying the

relation between plate and microscopic counts of 264

samples of raw milk, found the factor to be greater than

10:1 in 120 cases or 45.5 per cent. In the series dis

cussed by Robertson, twelve factors were greater than

230 and the highest was 5340.

The figures in Table 2 indicate that the total counts

from plates incubated at 135° are 1.92 times the total

of the standard plate counts. This higher average count

at the higher temperature, according to Breed’s defini

tion, would identify as thermophiles, the bacteria respon

sible for the higher average.

A study of the factors indicating the ratios existing

between the various standard plate count totals and the

totals of corresponding high temperature plate counts,

shows that there is considerable variation in ratios. Plate

counts of 2,000 to 20,000 show, in most cases, a larger

ratio to 135° counts than in the range of plate counts

above 20,000. There are fifty-three counts below 20,000,

ahnost exactly 50 per cent of the number of samples

involved. -
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. Thus the greatest discrepancy between the two sets

of counts lies in the range of standard plate counts lying

between 2,000 and 20,000.

Study of Table 2 brings out the fact that there are

nineteen instances in which zero counts were obtained

from plates incubated at 135° F., even though in many

instances, they correspond to microscopic counts of sev

eral millions of thermophilic rods. In thirty-six other

cases the 135° count is less than the standard plate

count. To throw light on the problem, we have re

arranged the data in Table 2 in another similar table

in which 135° plate counts are arranged in order of

ascending magnitude. Thus the relation of the size of

135° plate counts to the variation from the other two

kinds of counts, may be studied. The table is not pre

sented here, but comment will be made upon the trends

exhibited.

The 135° counts total 43,161,000 while the correspond

ing microscopic counts total 538,462,000. The factor ex

pressing the difference is 12.4. This indicates a relatively

close average agreement between the results of the two

methods of counting.

The nineteen zero counts correspond to standard plate
counts totaling 571,000 and these correspond to micro

scopic counts that total 49,438,000. The factor express

ing the ratio between these totals is 86.7. It appears

that both standard plates and the microscopic method

yielded relatively high counts in the range covered by

zero 135° plate counts. Low counts with 135° incubation

correspond to high factors expressing the relationship to

microscopic counts. A series of six counts of 1,000 have

the factor 1,314.6 to express their relationship to total

of corresponding microscopic counts. Four counts of

2,000 have the factor 213.2; five of 3,000, the factor 513.7

and one of 4,000, the factor 550. Of a total of 103 counts
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there are thirty-five of the 135° counts under 5,000. No
definite trend is exhibited by the factors until the counts
exceed 300,000. In case of the thirteen highest counts
from 350,000 to 12,000,000, the factors are: 8.0, 7.3, 5.0,

4.0, 28.0, 9.5, 10.4, 6.8, 12.2, 4.0, 9.6, 3.7 and 5.2. These
indicate close agreement between counts from plates

incubated at high temperature and microscopic counts.

It appears that counts from plates incubated at 135° F.,
differ widely from microscopic counts in the low range

of counts below 5,000 and approach agreement with them
in the high count range.

When the ratios between standard plate counts and
microscopic counts in Table 2 are considered, we observe

that the total of standard plate counts is to be multiplied
by 24 to equal the total of corresponding microscopic

counts. Here again there is discovered a marked differ
ence in the size of the factors indicating the ratios, de

pending upon the size of the plate counts. The standard
plate counts in the range 2,000 to 26,000 involving 56

counts show distinctly larger factors than in the range of

higher plate counts. Thus the plate count of 2,000 is

to be multiplied by 2050 to equal the microscopic count
while the factor for the plate count of 14,000,000 is only

4.5. In this latter case, certainly the plate and micro

scopic counts are in substantial agreement. The facts

cited, indicate here, as in the comparisons with the high

temperature plate counts, that standard plate counts

in the lower ranges are less reliable than the higher counts.

COMPARISON OF STANDARD PLATE CoUN'rs AND M1cRo

sco1>1c COUNTS WHEN THERMOPHILIC Rons

PREDOMINATE

Comparisons between standard plate counts and micro

scopic counts alone, were made in 135 cases, in addition

to those already discussed in the connection with the
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three count series. It is not deemed necessary to present

the figures in tabular form.

The plate counts include fifty-seven groups in the

range of plate counts which varies from 300 to 900,000.

The series of plate counts totals 11,873,300 and the cor

responding total of microscopic counts, 926,448,000. The
factor expressing the divergence of these totals is 78.2.

The factor for two, 2,000 plate counts is 6,750; for five

3,000 counts is 1156.5; for eight 4,000 counts is 1911.1;

for two 6,000 counts is 616.6. Through the remainder

of the range the factors with two exceptions are smaller

and indicate no particular trend. At the extreme high

end of the count series the factor for one plate count of

850,000 is 12.9 and that for two plate counts of 900,000

is 11.5. These indicate relatively close agreement be

tween the plate and microscopic counts. Here again is

evidence that low plate counts diverge much more widely

from the microscopic counts than do high plate counts.

COMPARISON or STANDARD PLATE COUNTS, COUNTS FROM

PLATES INCUBATED AT 133°—136° F. AND Mrcaoscorrc
CoUN'rs WHEN Sraarrococcr PREDOMINATE

There are available for comparison, counts from 67

samples made by the three methods. The counts vary
from 1,000 to 1,000,000 in 36 groups of identical plate
counts and 76 per cent are 50,000 or below. The standard

plate counts total 3,147,000. The counts from plates
incubated at 135° F. total 1,903,000. The factor ex

pressing the relation between these totals is 0.6, which

indicates that the latter counts total slightly over one

half of the standard plate counts. The factors expressing

the relation between the two sets of counts, are quite

consistently less than unity. In one case, the factor is

83.3, suggesting that some error in technic or observa

tion occurred. In four instances the factors are close to
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unity, namely: 1.0; 2.7; 1.0; 1.7; and 1.3. In general

the factors indicate that an incubation temperature of

135° F., is less favorable to the growth of the strepto

cocci in question than the standard -temperature of in

cubation. 7

The microscopic counts total 62,654,000, which is 19.9

times the total of the standard plate counts.

The factors for 15 plate counts in groups from 1,000 to

6,000 are, in order of ascending magnitude: 480.0; 149.0;

34.3; 50.0; 76.8 and 80.0. Similarly, the factors for

seven plate count groups in the range from 85,000 to

1,000,000 are: 2.3; 6.6; 6.9; 2.7; 30.8; 2.0 and 4.7. Be

tween these ranges there is little relation between the
size of the plate counts and the size of the factor. These

comparisons indicate that the difference between plate

counts of 1,000 to 6,000 and the corresponding micro

scopic counts is much greater than when the plate counts

range from 80,000 to 1,000,000.

In addition to the comparisons between plate and

microscopic counts discussed in the foregoing, there are

also available eighty-seven additional standard plate
counts and their corresponding microscopic counts. These
consist of forty-four groups of plate counts ranging from

1,000 to 900,000. The plate counts total 5,092,000 and

the microscopic counts, 188,058,000. The factor express

ing the ratio between these totals is 36.9.

Ten groups of plate counts composed of thirty-six

counts ranging from 1,000 to 12,000 correspond to these

factors: 240.0; 277.5; 262.8; 38.2; 158.0; 43.2; 95.0; 29.8;

5.4 and 115.8. The counts in question, number thirty
six, or 41 per cent of all. The ten highest groups of plate

counts, composed of twelve counts, 96,000 to 900,000 have

these corresponding factors: 31.2; 12.5; 10.7; 1.8; 3.2;

0.7; 20.7; 1.7 ; 1.4 and 1.3. Between these ranges, the

factors vary in a way that indicates no definite trend.
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Again we observe that low plate counts differ widely from

the microscopic counts, and that the higher plate counts

are in substantial agreement with the microscopic counts.

Zeno MICROSCOPIC COUNTS

In sixty-three cases the microscopic count from thirty
fields is zero and these counts correspond to standard

plate counts which total 1,214,000. Of these counts,

forty-two are 10,000 and under. Above this figure are

21 counts, the highest of which reaches 200,000.

The standard plate counts totaling 1,214,200 corre

spond to a total of 719,000 from plates incubated at 135°

F., and among these latter there were 14 zero counts.

Thus the high temperature plate counts average about

half of the standard plate counts. In but three instances

are the counts from high temperature incubation higher

than standard plate ‘counts and in these instances the

factors expressing the differences between the counts are

2.3; 2.7 and 5.8.

BACTERIA OTHER THAN THERMOPHILIC Rons OR

STREPTOCOCCI PREDOMINATE

In twenty-five cases plate and microscopic counts were

made from samples in which the predominating bacterial

forms were other than thermophilic rods or streptococci.

The plate counts total 653,000 and correspond to micro

scopic counts which total 6,670,000. The average corre

spondence between these sums is quite close, for mul

tiplying the plate count total by 10.1 gives a figure

corresponding to the total microscopic count.

Here again we note wide fluctuations in the ratio be

tween the two counts, depending upon the size of the

plate count. The four lowest plate counts, totaling

12,000, correspond to microscopic counts totaling

1,740,000. Thus the ratio of the lower plate counts to the
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higher microscopic counts is 1:145. The lowest plate
count, 1,000, corresponds to a microscopic count of

570,000.

The three highest plate counts, 60,000; 68,000 and

200,000 have these factors: 1.8; 8.8 and 1.8. Between

the counts at both extremes the factors show no signifi

cant trend.

DISCUSSION

The wide difference from microscopic counts, of low

plate counts at either temperature of incubation might

be due to a variety of causes such as culture medium un

suitable for the bacterial species involved or effect of

refrigeration in reducing counts. Standard plate counts

of pasteurized milk are known to be profoundly affected

by the length of time that the samples have been re

frigerated before plating, as pointed out by Ward and

Harding (5), Palmer and McCutcheon (6) and others.

We have no reason to doubt that relatively long periods

of refrigeration before plating greatly reduce certain 135°

counts, as it unquestionably affected the standard plate
counts. It would be desirable to make a series of com

parisons by the three methods of counting, of milk im

mediately after pasteurization and after a period of

twenty-four hours of refrigeration.

We have no evidence bearing on the source of the

streptococci found predominating in 32 per cent of 480

samples. A study of the microscopic appearance of milk
at various stages of treatment in the plants involved,

should answer the question.

With the exception of thermophilic rods and strep

tococci, the number of other bacteria observed in smears,

was limited and the number of occasions that they were

found were relatively few. The work was done during

the coldest season of the year. Only twenty-three

smears were excluded from the series of comparisons be
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cause they contained uncountable clumps of bacteria of

various kinds. Certainly most bacteria killed by pasteur

ization, disintegrate, and this undoubtedly reduced the

variety of forms seen in smears.

Since thermophilic bacteria appear in increasingly great

numbers as pasteurizing operations are continued each

day, it is not to be expected that samples collected at

random, as in our study, would uniformly contain them.

A more rapid way to study the extent to which they

occur in theproduct of each plant, would be to collect

and test samples of the last milk pasteurized at each

plant.
Our studiies have revealed a considerable bacterial

content of pasteurized milk at a time when the influence

of poor milk producing conditions on the farms was at
the minimum. This, in connection with the counts ob

tained, gives an indication of the extent to which plant

processes affect the bacterial content of pasteurized milk.

SUMMARY or Resours

1 Direct microscopic counts of 480 samples of
pasteurized milk and cream produced in Detroit during
December, January and February, showed thermophilic
rods in predominating numbers in 49.6 per cent of

samples. They were present in lesser numbers, along
with other forms of bacteria in a larger percentage of
samples. In a series of 249 counts they were present

either in the majority, or minority, in 66 per cent of

samples. _

2 Thermophilic rods were observed in the product of
thirty-eight out of the forty-two milk dealers producing
pasteurized milk.

3 Streptococci were found to predominate in num
bers, in 32 per cent of 480 samples.

4 Bacterial forms other than thermophilic rods and

streptococci predominated in 5.3 per cent of 480 samples.
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5 Samples in which no bacteria were found after a

search of thirty fields with a microscope adjusted to a

l:600,000 counting factor, constituted 13.1 per cent of
480 samples examined.

6 Counts from plates incubated at approximately
135° F., were less satisfactory than microscopic counts,

for indicating the presence of thermophilic bacteria.

The higher counts confirmed the miscroscopic counts in
revealing thermophiles, but the lower counts diverged

widely from them.

7 Standard plate counts whether thermophilic rods,

streptococci or other bacterial forms predominated in

samples, deviated widely from microscopic counts in the

lower count ranges and displayed a close agreement in
the case of the highest counts. In one case the three

counts were in substantial agreement.

8 In the 238 samples in which thermophilic rods pre

dominated, the ratio between the totals of the standard
plate counts and the totals of the corresponding micro

scopic counts was 1:42.7.
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REPORT OF COMMITTEE ON MILK
PLANT PRACTICE

H. A. HARDING, Chairman

MILK MARKETING AGREEMENTS

STRIKINGLY new factor in the handling of milk
A. plants is the milk marketing agreements which are

being developed in the United States. These affect milk‘

plant practice in a number of particulars.

STANDARDIZATION OF MILK

In defining the various grades of milk and of cream

which shall be sold these agreements specify the fat con

tent of each grade. This has been common practice in

connection with cream but not milk. In the case of

milk there has been a fairly common fat content for

standard and for special milk in most cities but on the

contrary the food laws in most states of the Union
forbid the standardization of milk supplies.

Standardization of milk has been common commercial

practice in most communities and food authorities have

been familiar with this fact for many years although the

practice is not recognized by existing statutes in many

states.

Inasmuch as this practice now has oflicial sanction by

the Secretary of Agriculture representing the President

of the United States, it would seem that consideration
might well be given to the desirability of bringing state

statutes into accord with these newer requirements. In
this connection it might well be pointed out that the

richness of the grades of milk established by the market
ing agreements all seem to be distinctly above the mini

mum legal standards which are on the state statutes.
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MILK As A FOOD

Another provision of the marketing agreements which

will assist the milk inspection service is the provision
which is commonly made for advertising the food value
of milk.

In most cities the inspection service has held that part
of its problem was to advise the public regarding the

high food value of the milk supply which they were safe

guarding. Apparently for some time this work will be

carried out by the organizations which are to be financed

by the dairy industry.

With the growing understanding on the part of the
public of the importance of milk as food should come a

greater appreciation of the part played by the inspectors

in providing so fine a supply.

MILK Is MILK
The thought underlying the present trade agreements

seems to be that except for variations in fat content all
milk is of equal desirability. Eleven years ago this As
sociation, by resolution, pointed out the importance of
pasteurization in making milk safe. It can not view
with satisfaction these milk agreements which fail to
recognize the importance of pasteurization in connection
with public milk supplies.

While milk as it appears on the market at present is

usually of a high degree of cleanliness, we should deplore
any change either in method of purchase, or of plant
operation which should tend to minimize the importance
of this element in milk quality.

As inspectors, our work brings home to us the marked
variation in keeping quality which occurs among the

milk supplies where they are delivered twice daily dur
ing the hotter months. We cannot but regret any change

in purchasing arrangements which will cause this im
portant quality of milk to be overlooked.
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QUALITY MILK CONTROL

During the past four years an interesting experiment
in milk control has been under way at Rockford, Illinois.
According to this plan the health department has super

vised the quality testing of the milk as delivered to the

milk plants, though the actual testing has been done by
the plant force. _

This is a plan according to which the health depart
ment joined with the milk producers and the milk dealers

in an effort to improve the local milk supply. It has

worked for four years with continued improvement of the
milk supply and with the respect and confidence of all
parties.

We believe this Rockford plan is worthy of careful con

sideration.

METALS AND Fmvonsr

Studies continue to be made of the effect of contact
with various metals upon flavors developed in milk and

cream. _

Up to a comparatively recent date dairy apparatus has
been almost exclusively from tinned copper. With the

gradual removal of the tin, the copper is exposed. This
process of exposure of copper has undoubtedly been ac
celerated in many instances by the use of chlorine.

Flavor studies indicate fairly clearly that where hot
milk comes into contact with copper, the metal is dis

solved—the amount dissolved being fairly proportional
to the length of exposure and tending to increase with
the temperature. Apparently the flavor is not due

directly to the copper dissolved, but results from com

pounds produced gradually through the action of this
copper upon the fat.

The resulting flavor is commonly referred to under a

variety of names depending largely upon the intensity of
the flavor produced.
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Recognition of these results of the use of bare copper

has led to a very marked shift from copper to other

metals in the fabrication of milk plant equipment.

The item of equipment which has thus far undergone

the minimum amount of change is that of the sanitary

pipe, an outstanding proportion of which is still fabri

cated of the tinned copper.

As originally installed this sanitary pipe is tinned in

side and out. However, tinning on the inside of the pipe

is fairly promptly removed so that in practice, a large

part of the sanitary pipes in milk plants consist of more

or less bare copper.

In recognition of this problem there has appeared on

the market sanitary pipe made from a variety of alloys.

These alloys appear to have in common about 65 per

cent copper together with, in some cases. lead and zinc.

These alloys do not seem as yet to have been studied

by the Agricultural Experiment Station workers but

plant experiences suggest that these alloys carrying a

large proportion of copper are objectionable from flavor
producing standpoints.

Observations to date suggest that the alloy of nickel,
chromium, and iron, commonly referred to as stainless

steel, is satisfactorily resistent to hot milk so that flavors

are not produced.

While experiences with aluminum are still too few to

justify final conclusions, so far as they go they suggest

that aluminum pipe will not produce objectionable
flavors in the milk.

There is also being offered an alloy called Inconel con

sisting of larger proportions of nickel than that in the so

called “stainless steel.” The experiences with this like

wise seem to be satisfactory but is too limited to justify
final conclusions.
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SOFT CURB MILK

During the past two years there has developed a fairly
wide spread interest in the subject of milk forming in the

stomach softer curds than those resulting from ordinary

cow’s milk. The work of Hill and others has shown that

the milk from a small proportion of the cows produces a

low curd tension. It has also been shown that with deli

cate children, the use of such milk has advantages.

It has likewise been shown that pasteurization pro
duces a slight softening of the curd tension of milk and

this curd tension can be still further reduced by homo
genization at a pressure of 3000 pounds per square inch.

The selection and separate handling of a separate

supply of soft curd milk necessarily involves additional

expense and thus far only a few markets have manifested
sufficient interest in soft curd milk to make economically
possible its being offered to the consuming public.

IRRADIATED MILK

It has been well demonstrated for some time that milk
carrying an increased amount of vitamin D can be pre

pared by feeding irradiated yeast to cows. More re

cently, apparatus has been devised utilizing the carbon

arc light for the irradiation of milk, and milk so treated

has been likewise found potent in preventing or curing

rickets in children. Apparatus for this purpose is now

available from two of the larger machinery manufactur

ing organizations and a third apparatus has been de

veloped.by one of the larger milk distributing companies.

The methods at present available for measuring the

vitamin D content of milk are expensive. It is
,

accord

ingly, very desirable that quicker and less expensive

methods of such measurement be made available.
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Can Wasnmo

Knowledge is wide spread that the fairly well washed,

wet can will develop a large amount of germ life on

standing.
Health officials have long insisted that in addition to

being washed properly, milk cans should be dried

thoroughly. This latter requirement has been difficult
to enforce largely because plant workmen do not like

to handle hot cans, and unless the cans are thoroughly
heated in the can washing process they are rarely dried

properly.

There is a growing recognition on the part of milk
plants that washing solutions have little part in the

actual washing of cans because of the excessive dilution
factor in practically all apparatus. Accordingly, the

tendency seems to be toward the use of less washing

powders in can washing and the use of more abundant
volumes of thoroughly hot water.

The effect of this is to heat the cans thoroughly so that
insistence on dry cans has a better chance of success.

DISCUSSION

Mr. Irwin: Dr. Harding has referred to the use of

aluminum. We have several plants in Pennsylvania
where aluminum is used for all purposes: tanks, pasteur
izing equipment, pipes and fittings. At first we had con

siderable trouble with it. The fittings would not hold;
the threads would turn off. The material was too soft.

Other material following that became harder, so that
today we have fittings that are apparently suitable for
this use. Two or three different types of so-called

aluminum differ greatly in their composition and in order
to know what you are really using you would necessarily

have to get your alloy combinations. That is diflicult to
do, but we can tell when aluminum is sufficiently hard to

answer the purposes for milk plant equipment. We have
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the problem of cleaning. The softer material is more

difficult to clean, and unfortunately these plants were

located in various parts of the State under different
water conditions. In the mining sections where we have
surface water we had more trouble with the soft alumi

num, but as the harder alloys came into use that difficulty

disappeared and we find that we can easily clean the

alloys being brought to us in milk plant construction.
The cleaning of the plant day by day—regular milk plant
practice—has improved so that we have cleaning com

pounds today that apparently do not affect the alumi
num, cleaning the surface as satisfactorily as any other
material for milk plant equipment.

Dr. Harding: Your committee did not go into this
matter of variations and different formula in the alumi
num, partly because it is so new and partly because the

changes are not over by any means. Some of the more

resisting forms of the alloy have only been out a matter
of a few months and changes are evidently still under
way. As I understand it the amount of material going

into the alloy is surprisingly small, but its effect in hard
ening the aluminum is outstanding. Pure aluminum is

so soft that if you would drop it on the floor it would be

hopelessly marred out of shape. Some of those newer

alloys are not as hard as steel but closely approximate
steel, and still as I understand it this alloy is considerably
less than five per cent of the material.

Chairman Johns: Some work has been done at Geneva
in connection with the use of a gas flame to obtain a dry,

sterile can. Possibly Dr. Breed, or some of the others

working at Geneva, could tell you a little more about
that.

Dr. Breed: If you can get a hot can and dry it
thoroughly you have killed your bacteria better than you

could ever kill it with any kind of steam sterilization.

That is explained in the bulletin gotten out by our dairy
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department. It is a practical idea where you have gas.

They have been working on electrical heating equipment
to do the same thing. It really involves using moist heat
because the can is heated to the point where the moisture
in it becomes steam and acts to kill the bacteria. You
get both the moist heat and the drying effect.

Chairman Johns: This is extremely interesting to all
of us because there is probably no one thing upon which
the dairy industry falls down any more than on the condi
tion in the can at the time the farmer comes to use it.
The can washer may be doing a very nice job from a

bacteriological standpoint when the cans are checked im
mediately after coming off the can washer, but twenty
four hours later, or even a much shorter time, and it is a

totally different picture.

Dr. Harding: If I may be permitted to say something
which was not in the report I would like to call attention
to the matter of our treatment of milk bottles. I believe

there is no question but what in our present process of
pasteurization the treatment which our bottles receive,

in too many instances, is not up to standard. I think it
is the poorest thing we are doing in connection with

pasteurization. I do not want to be misunderstood.
There are many plants where the treatment of milk
bottles is above criticism, but there are others where it
is not. The State of Pennsylvania is the only state where

we have regulations which seem to completely meet the

situation in requiring a little more heat treatment than

perhaps is absolutely necessary. If it requires thirty
minutes, as we maintain, to make milk safe, then we put

it in a bottle which has been heated to a maximum of one

hundred forty for two minutes, is the bottle as safe as the

milk going into it? Are we not doing the thing we had

in mind when we spoke about “putting new wine in old

bottles”? There are bottle washers on the market that

are thoroughly satisfactory. I don’t want to create the
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impression that all the milk bottles in the country are

being poorly handled. On the other hand, there are

literally thousands of these milk bottle washers costing

six and seven thousand dollars apiece in milk plants in

the United States and Canada, where it is just physically
impossible to heat those bottles enough to make them

safe. You know how inspectors feel about it when the

plant owners have spent six or seven thousand dollars for

a machine.

Mr. Tiedeman: I might say in defense of New York
State that for some time we have tried to write into our
regulations just how a bottle should be sterilized. It got

so complicated we decided we were on the wrong track
and modified our regulations to simply say the bottle
must be clean and sterilized. We got out to see whether
bottles were sterilized or not, and we agree with
Dr. Harding in general that they are not, but I believe
we have accomplished more in two years’ work getting
out and testing bottles to see whether they are being
properly sterilized than we would working on regulations
for two or three years.

Dr. Harding: How do you test the bottles?

Mr. Tiedeman: With our Mobile Laboratories we

have taken samples of bottles right off the racks, then
gone to the filler and “swished” them with sterile water
and then plated the water. Of course we probably would
not have a perfect index but we do find plenty of bacteria
that can be rinsed out of the bottle with sterile water
when bottles are not properly sterilized.

Chairman Johns: I presume that in some cases those

bottles are being treated with chlorine as a final rinse.

Mr. Tiedeman: Yes.

Chairman Johns: It is possible that during the time
elapsing between the rinsing of the bottle and the plating
of the solution of the rinse that you might have a con

tinued germicidal action.
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Mr. Tiedeman: I think it is important in that instance

to remove any residual chlorine that may be present with
sodium bisulphate.

Dr. Harding: We check the process of pasteurization
in the plant because long and laborious studies have

shown when certain heat treatment is applied to the

milk we can thoroughly depend on it being a safe product.
In the same way we can put temperature recording de

vices on bottle washing machinery and have precisely
the same type of dependability regarding the safety of
bottles that we have from our recording apparatus in our
pasteurization regarding the safety of milk. Still, bottle
washers with thermometers on them are almost as scarce

as hen’s teeth. We need temperature recorders on our
bottle washers just as much as we do on our pasteurizers.

It is one of those things we haven’t begun to think
seriously about yet.

Chairman Johns: I wonder if Dr. Harding is not over

looking the fact that the sterilization of milk bottles in
the soaker type bottle washer is the product of not only
heat but of combined heat and alkali. Dr. McCullough
has done a good deal of work on this. Possibly he could
give us a little information as to what would be the effect

of different concentrations of alkali at difl'erent tempera
tures upon the killing, we’ll say, of tuberculosis organisms.

Dr. McC'ull0ugh : Apparently if we use two per cent of
sodium bisulphate with the temperature that you will
find in the average mechanical bottle washer, soaker type,

we are doing about everything we can against bacteria.

Unfortunately, the acid group are very resistant to alkali.
They apparently are the only group of micro-organisms
which are resistant to alkali.

Dr. Harding: In the first place, in bottle washers you

do not have pure sodium hydroxide; it is a mixture of

about forty-nine things. In the second place, you can

not get one hundred forty-five and in the third place it
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is not exposed to that temperature for two minutes.
Barring that, that sort of treatment is excellent. Now
the most careful study of that sort of thing that I happen
to know of was done by Dr. W. H. Park, using one of this
type of apparatus. He found that with two per cent
alkali the tubercle bacillus was left alive in fine shape.

Chairman Johns: I would like to have Dr. Harding
give us his definite rule for sterilization in bottle washing.

Dr. Harding: May I pass the buck by asking Mr.
Irwin to give us the regulation in Pennsylvania, which is

the regular thing?

Mr. Irwin: The regulation requires one hundred
eighty degrees. The heating of the bottle to one hundred
eighty and then allowing it to cool would give sufficient
time, or in the soaker type washer one hundred sixty-five
degrees for three minutes or longer.

Chairman Johns: Any specifications as to alkali?

Mr. Irwin: No, believing that irrespective of the
amount of sodium bisulphide or chlorine, under com

mercial conditions, we were not attacking the tubercle

bacillus. _

Dr. Brooks: I don’t know anything about washing

bottles, but I used to know something about the tubercle

bacillus. Dr. Harding seems to be worrying particularly
about bottles being infected with tubercle bacilli. I
wonder, looking at it from a layman’s standpoint, if
there is any real danger. In the first place, it seems to
me the chances of milk bottles being contaminated with
tubercle bacilli are very remote; in the second place, in

order to get a tubercular infection you have to have com

paratively massive and repeated doses. Unless you are

looking upon the tubercle bacillus as a test organism to

determine the efficiency of your sterilizing procedure it is

a question whether this is really a very important con

sideration.
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Mr. Ott: I would like to ask what concentration of
chlorine will kill the germ of tuberculosis in milk.

Dr. Harding: It will not do it in any strength that we

can use commercially.

Mr. Yates : I think Dr. Harding has not read as much
about that as he has about many other things. There is

plenty of evidence in the literature that chlorine will kill
the tubercle bacillus. The Institute has done consider

able work on this. I think they have records that show

that when you acidify your chlorine solution the tubercle
bacillus will be destroyed by concentrations as low as ten

parts per million after a short exposure.

Professor Prucha: I believe the problem follows very
closely what Dr. Harding has stated about the practices

of bottle washing. However, it seems to me we are talk
ing about a theory that is based on something entirely
difierent than the problem. As Dr. Brooks has indicated,

we are talking about masses of tubercle bacilli in milk,
something quite different from what we have in the

bottle. In my own experience in taking bottles from
bottle washers I have found the greater sources of con

tamination in the water in which the bottles were rinsed.

Very seldom do we get a bottle that will show micro
organisms right after they come from the soaker, even

with half of one per cent caustic or alkali solution. I
think we should do some studying on what we get from
bottle washing. I think the infection in bottles is not as

great as it is thought to be.



EFFECTIVE MILK CONTROL
HENRY C. Becxea

Chief, Bureau of Dairy Products
Chicago Board of Health

IT is not deemed necessary to stress the importance of

health to this group of trained sanitarians whose life

work is that of promoting and maintaining the health

of our people. That motto “Health—your greatest

asset” is
,

without question, the most significant adage

of all time, for without health, life holds but little
treasure.

Much has been said and done relative to the control
of our milk supplies. But too much emphasis can not
be stressed upon the importance of milk as related to
health.

The work of the milk control oflicer is not merely a

position, but each and every one of us has a sacred duty

to perform. When we consider that hundreds of thou

sands of persons, primarily those of tender years, depend

entirely upon the honesty and integrity of our work,
the value of such endeavor cannot be overestimated.

The importance of our tasks is indelibly reflected in
the reduction of the case and death rates of those dis
eases which, in past years, were too frequently milkborne,
as for example, diarrhea and enteritis, typhoid fever,

septic sore throat, tuberculosis and many others.

A great deal of work still remains to be done, however.

We are guided in our attack of the problems which are

to be solved, by the great store of knowledge that has

been furnished us through the untiring efforts of in

vestigators and research workers. These men and women

are usually connected with our great universities and in

stitutions of higher learning, and are especially trained
for carrying on work of this nature.
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Most of us are familiar with the vast improvement
which has been made generally in our milk supplies
throughout the nation. I am firm in the belief, however,

that the administrative side of milk control has not
kept abreast with the scientific phase of this question.

In qualifying this rather broad statement we have but
to refresh our memories that it was common knowledge

for many years, based upon competent scientific research,

that milk from tuberculous cows was the source of a

great percent-age of the cases of tuberculosis, particu
larly in children, throughout the world. However, with

these facts well known for a great number of years, it
has been only within the last few years that definite steps

have been taken to rid our dairy cows of tuberculosis.

Attention may be further directed to reports furnished

us by the United States Public Health Service, which

indicate that from thirty to fifty definite milkborne epi

demics occur in this country each year.

Up to a few years ago, water ranked first as a carrier

of disease. In a report recently issued by a middle

western state we find that because of the eflicient methods

of water control placed in effect, milk now ranks first as

a carrier of disease in that state.

In analyzing the vital statistics compiled by cities and

states, it is believed that in numerous communities the

death rates of infants are altogether too high. While we

are familiar with the fact that many other factors enter

into this picture, it has been our experience that pure
milk is indeed of major importance in the reduction of

infant mortality.

The reason for relating these facts is not to discount
in the least the tremendous amount of good work that

has been accomplished. It is merely to impress upon

ourselves that much still remains in the administration

of our duties as milk control officials.
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In attending meetings of associations interested in milk
supervision, it has been my observation that work mostly
of a scientific nature occupies the time of the greater part
of the sessions, and little is said of the actual placing into
effect of such measures as are based upon the information

furnished us by our scientific workers.
With this thought in mind it is my purpose to discuss

briefly some of the more essential considerations of milk
control from an administrative viewpoint.

From the numerous inquiries received by the Chicago

Board of Health, it would appear that the milk control

official is particularly interested in promulgating legis

lation for the control of milk supplies. .

It is true that proper legislation is the foundation of

milk control efforts. It is to be remembered, however,

that the mere passing of a law or ordinance means but

little unless, at the same time, ways and means are pro

vided for carrying out the requirements of such legis

lation.

Again, in speaking of legislation, most health oflicers

are not fully aware of their tremendous police powers in

the enforcement of city milk-control ordinances, which

powers may transcend, in an emergency, even that of

the constitution itself. Boards of health have broad

powers and, at times, may use these powers to advantage

to make changes quickly and effectively.

In this connection, it may be of interest to you to learn

that Chicago has made effective for sixteen years the

compulsory pasteurization of all milk products, except

certified milk, without an ordinance to that effect/—

merely by order of the Board of Health.

And again, that outstanding achievement which re

quired Chicago’s milk to be produced by healthy cows

only, free from tuberculosis, under the able stewardship
of Dr. Herman N. Bundesen, as commissioner of health,



176

was successfully accomplished, even though there was

and still is in the Illinois statutes a law which prohibits
any city in the State from enforcing such legislation.

It is well recognized that any milk-control program,

to be successful, must necessarily be controlled and under

the leadership of those who will uphold a comprehensive

policy without fear or favor. No program can be effec

tive without such support.

Considerable diplomacy must be idisplayed in the

realization of this task, but no finer monument could be

built, or a greater honor bestowed upon an enforcement

official than the knowledge that he has faithfully and

conscientiously striven for a safe and wholesome milk
supply for his people.

Every order issued and every inspection made by those

who come in contact with the industry, is a reflection
of the attitude of those in charge of the work. Of espe

cial importance, also, is the necessity for all employees to

be full time, well paid, well trained, honest and efficient.

This may sound highly desirable, but in the face of
changing political administrations, may appear impossible
to attain. In that connection, it may be of interest that
under Chicago’s strict Civil Service requirements, the

average length of service of our field forces is fifteen

years, while the youngest in point of service is seven years.

I will not recite in detail our work of routine inspection
with which most of you are familiar, but will enumerate

a few of the methods which we have found most effective

during the past years.

Supervision, to be thorough, must cover each detail
in the milk business from the cow to the doorstep. The
backbone of this system of supervision must of necessity

be personal inspection by field forces of each and every

operation in the production, transportation, processing

and distribution of the milk supply.
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Pasteurization as well as milk analysis are essential,

to be sure. The inspection at the source of production,
however, on the farm forms the first line of defense.

Proper pasteurization then acts as the second line of
defense, which gives double assurance of the safety and

purity of a city’s milk supply.

It is true, however, that we can not have one of our
representatives on the farm, or in the milk plant, at all
times that _milk is being produced or processed. It is for

this reason that great reliance must be placed upon

proper pasteurization. To do this work efficiently, a

great array of mechanical devices are to be considered.

In their operation, the human equation is+a major factor.

The more perfect mechanically the pasteurizing equip
ment is

,

the less dependent are we upon the human

element for the proper functioning of such machinery.

Our efforts at the present time are being directed

toward first, making the mechanical process free from

any defects which may have developed because of wear

over a period of years, and secondly, to make the equip

ment more fool-proof to eliminate the possible careless

ness of the operator. We have been helped greatly in

this work by our own designed potentiometer and thermo

couple equipment for determining the efliciency of milk

pasteurizing equipment. Defective milk pasteurizing

equipment that has been detected by the use of this

apparatus has been repaired or replaced.

Another essential item in the handling and processing

of milk is that all such operations shall be conducted in

plants which are properly constructed, located and

equipped for this work. Plants that are crowded or

located in basements and cellars, or other unsuitable

quarters, permit of possible contamination of the milk as

it is processed. In addition, a poor outward appearance

of a plant reflects the attitude of the owner, causes a
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doubt in the user’s mind as to whether or not the methods

in use are in accord with the shabby appearance of the

building and surroundings, and affords little incentive

to keep the plant and equipment in a clean and sanitary

manner.

Having in mind a plan for increasing the efliciency of

the milk-handling methods, a system of photographic in

spection of milk plants has been developed, which has

proved to be an important measure in eliminating defects

from milk plant construction, equipment and operation.
Hundreds of photographs have been taken and made

into a permanent pictorial milk inspection record. In
the intensive campaign conducted to eliminate poorly
located or constructed plants, the owners and operators
of the undesirable establishments were called before the

Board of Health and confronted with a report of con

ditions, backed up by the actual photographs.

Pictures show actual conditions better than pages of

report would be able to do. The owner or operators,

confronted with such evidence, could make no effective

denial that improvement was required. Time limits were

given in which new plants were to be constructed or ex

tensive alterations made. If a reinspection disclosed

that the necessary changes had not been completed, at
the expiration of the time limit, the plant was ordered

closed. In most instances, new plants were built or

alterations made, as required. In others, the owners

made arrangements to have their milk pasteurized and

bottled by approved plants, or in some cases, sold their

business. More than forty undesirable city plants have

been eliminated in this manner during the past few years.

In addition to the major changes made, there has been

a definite improvement in the sanitary conditions of

most plants. Photographs were taken by the inspectors

of any insanitary conditions found in the plant itself,
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or in its equipment and operation. Such items as dirty
clothing of the workers. improper use or construction of

milk-handling machinery, exposure of the milk to pos

sible contamination, and many others were recorded,

which gave the Board of Health a permanent pictorial

record of the actual methods in use.

An outstanding feature of this type of inspection is

the psychologic effect on the dairymen and employees.

There has been a general improvement in plant main

tenance and methods. The dealers explain that they
wish their plants to appear at their best, if a permanent

photographic record is to be maintained.

All of this work has been done without the need of
special legislation of any kind. It is the result of using
all means_at one’s disposal in educating the individual to

view a problem through the eyes of the milk control
official. It is by this method that the milk dealer will
usually be more than willing to cooperate with the Board
of Health, so that resorting to police powers in securing

compliance with necessary standards will be resorted to

only in isolated instances.

The Board of Health has found that by holding public
board hearings for first violations, at which time the
plant operator is given an opportunity to explain why
compliance has not been secured, it has not been neces

sary to resort to drastic action in securing abatements.

In addition, our field representatives remain at plants for
a day or more at a time, when some particular difficulty

develops, for the purpose of determining its cause, and

then to instruct the dairyman in the proper operation
of the plant and equipment to prevent a recurrence of
such conditions.

The testing of cattle for tuberculosis in territories
which supply Chicago with milk has gone ahead very
rapidly during the past few years. Four of the five states

from which our milk is derived are modified accredited
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areas, and the fifth state is expected to be accredited

before the end of the year.

The administration of a program of such a magnitude
would be unsuccessful without accurate records of all
transactions; therefore, at the outset, a division of

records of tuberculin test was established.

It has been required, at all times, that an individual
herd certificate for each of the 23,000 herds producing
milk and cream, for Chicago, be on file in the office of the

Chicago Board of Health.
Only the official record of a federal-state cooperative

tuberculin test is acceptable. A close check is kept on

the expiration of tests and, if a herd is not retested within
15 days after the issuance of a notice, the milk from such

herd is barred from the Chicago market until compliance
and permission to resume delivery is obtained.

The routine reports of both country dairy and city
milk inspectors are checked regularly with herd certifi
cates, as a control measure to insure that (a) an oflicial
herd certificate is on file; (b) the herd certificate has not
expired, and (c) the herd certificate is regular; namely,
covers sufficient cattle to produce the amount of milk
delivered, as well as every animal in the herd over six

months of age.

The filing of such herd certificate is a prior requisite
to milk shipment, and such an official record, regular in all

respects, must be in the Board of Health files as long
as milk products are produced for Chicago. No blanket
form of certificate covering an accredited county or other
area is acceptable.

With due respect to the state and federal authorities,
this method of control has been found imperatively
necessary to cope with the problems involving the sale,

transfer and exchange of dairy cattle from otherwise un

known sources; for tracing causes and sources of exces

sive tuberculous infection in dairy herds (information
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which would otherwise be unavailable); for requiring
retests of infected herds which would otherwise be undis
closed; and, in satisfying the Board of Health that bovine
tuberculin testing is being done as outlined under the

federal-state uniform cooperative plan.

During the past year, more than 1500 final notices were

sent to milk distributors and producers before action was

taken by shutting off farms for failure to retest cattle, or

file official herd certificates. About one-sixth of this
number were shut off upon failure to comply in time.

This system of records is not only a guarantee, but a

proof as well, that the program is being conducted prop
erly and subject to examination.

Progress made in the tuberlin testing program through
out the United States in the last ten years, or since the

launching of Chicago’s bovine tuberculosis eradication
program, may be of interest to you.

In 1923 there were seventeen counties throughout the

United States that were accredited, that is
,

in which the

infection had been reduced to one-half of one per cent
or less. Today, out of 3073 counties in the country, 1664

of these, or better than 50 per cent are accredited. This
includes all of the counties in eleven states and the

District of Columbia.

According to information furnished by the United
States Public Health Service, 347 American cities have

adopted regulations requiring the compulsory testing of
cattle. From observation, however, it appears that the
elimination of the disease in some sections of the country
has not progressed as rapidly as the interests of public
health warrant.

In conclusion, I wish to report that Chicago has not
suffered a milkborne epidemic or has not had a case of
communicable disease traced to our milk supply in many
years.
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Milk for a large city as Chicago is obtained from
thousands of sources, and millions of gallons are con

sumed annually, handled by a vast army of individuals.
You who are so familiar with the regulation of milk
supplies throughout the country will appreciate that this

accomplishment is not merely a matter of luck. It is

the result of close application and vigorous enforcement

of reasonable requirements.

I was much interested in the paper given yesterday by
Dr. Hiscock, in which he stressed the value of milk as a

food. He suggested that 25 per cent of the food budget
should be spent for milk and urged that every available
means be used to increase the consumption of milk,—
the vital health food.

The work of Sherman, McCullum, Hess and others is

of great value in this direction and is splendid. We as

milk control officials can give them no greater support,
nor can the interests of citizens be better served, than in

insuring the safety, purity and wholesomeness of our
milk supplies.

A few lines of adverse publicity given a milk supply by
the daily press will undo years of effort in an attempt to

increase our daily consumption of milk.

DISCUSSION

Dr. Brooks: Dr. Becker referred to milkborne com

municable diseases, in the past too often transmitted
through milk, and I have underlined “in the past.” I
realized that he was talking about Chicago. After what
he has told us, that all their milk other than “Certified”
has been pasteurized for many years, it is quite easy to
believe that they can consider milkborne communicable
diseases ahnost a thing of the past. I believe that is also

true of New York City, in my own state, where all the

milk other than “Certified” is pasteurized and has been

for some years. New York City has only had one milk
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borne outbreak recorded in seventeen years. On the other

hand, in the rest of the state, which we in the State Healtls

Department are particularly interested in, we have had

one hundred four milkborne outbreaks in that same

period. I don’t want you to get the impression we are

proud of the fact; we are not. On the other hand, it is

something which we feel should be faced. I am

thoroughly convinced that when it comes to prevention
of the spread of communicable disease through milk,
pasteurization is the one effective control measure. I be

lieve that will hold until somebody discovers some process

easier, simpler and cheaper than pasteurization for doing
the same thing.

Mr. Yates: I understand that Chicago has a specific

regulation that differs quite a little from those of other
cities in the handling of bottles and bottle washing, and I
wonder if Dr. Becker would just tell us what that is.

What brings it up is the fact he stated that for a con

siderable number of years they haven’t had any epidemics

traceable to milk, and in a city of about four million
people and practically all of the milk being handled
within the city, it has been very interesting, in view of the
discussion we had just previous.

(Dr. Becker referred the question to Mr. Krueger.)

Mr. Krueger: VVhen the soaker type bottle washer was

first used in Chicago the question came up as to just what
efficiency could be expected from it. A committee was

appointed to study the problem. They worked on it for
weeks and they brought out a set of regulations which we

have in effect today and which we think are efficient in
bottle washing and sterilization of milk bottles. Some of
that work has not been published. At that time they had
merely the one type of bottle washer. They formulated
these requirements: First, a sodium hydroxide concen

tration of one and six-tenths per cent, a total alkali
strength of two and four-tenths per cent. A temperature
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of not less than one hundred twenty degrees in the soaker

tank was required and immersion for not less than five

minutes. We require a heat treatment of the bottle

afterwards, or, as is done now in most cases, a chlorina

tion of the final rinse of not less than thirty-five parts

per million, that rinse not to be recirculated. All new

machines which are brought into the Chicago market are

subject, first, to examination of the blueprints by our

office and then final testing before approval is given to

use that machine. No rinsing is done after the steriliza

tion treatment except with water that we are sure is free

from contamination. City water is used for washing and

rinsing bottles in our city plants. We consider it to be of

good sanitary quality, but nevertheless ask in addition a

treatment of the final rinse. We consider a bottle which

has a residual count of not more than one organism per
two cubic centimeters of bottle capacity as satisfactory.



REPORT OF COMMITTEE ON DAIRY
AND MILK PLANT EQUIPMENT

W. D. TIEDEMAN, Chairman

IT is customary for your committee on dairy and milk
plant equipment to report upon new developments.

The outstanding development of the year is a so-called

milk irradiator for fortifying milk with vitamin D. In
this process milk is passed in a thin film before a carbon

arc lamp. We understand that two milk firms in Michi
gan have been marketing irradiated vitamin D milk for
some months. In one instance this milk is marketed at

a penny per quart premium as a special milk, and in the
second instance a firm, located in a smaller town, has

been irradiating their entire supply without increase in

the price to the consumer.

The committee also notes the increased application to

pasteurizing equpiment of automatically controlled hot
water circulating systems.

More important than the developments of the year
is the general equipment situation. There is much that
might be said about the improvement in dairy and milk
plant equipment during the past five years or more, both
from the standpoints of sanitation and efficiency of
operation. Quite naturally, some of the new develop

ments have not proven entirely satisfactory. In de

veloping new ideas many devices have been introduced
which have been too complicated for practical use and

have later been discarded. Some things that have looked
good in theory have not worked out so well in practice.
However, the net result has been that some of the equip
ment now on the market is far ahead of anything that
we have had heretofore.

Notwithstanding this development milk control
officials are still confronted with many problems in pass

ing upon dairy and milk plant equipment.

187
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Designs of leak protector valves for pasteurizers have

been changed almost over night and it is necessary for

inspectors to examine each new installation of a

pasteurizer critically to determine what changes have

been made since the last installation was approved. Leak

protector grooves on inlet and outlet valves are fre

quently improperly placed or are too shallow to be

effective when a valve is leaking freely. Steam connec

tions have been a frequent source of annoyance. Milk
will sometimes collect in the steam pipe between the

valve in the steam line and the milk valve which after
a day’s incubation is discharged into the outlet line when

steam is again turned on.

Manufacturers are almost constantly changing ma

erials and methods of construction. A relatively cheap

alloy came on the market a few years ago which was

quite active electrically and caused considerable trouble
with off flavors. Fortunately, it was not extensively
used.

The solder ordinarily used on stainless steel appears to

pit very rapidly, apparently due to electrolytic action.
There appears to be danger of seams opening within a

relatively short time as a result of this action. Some

milk control oflicials feel that unless a more satisfactory
solder can be developed, the soldering of stainless steel

for dairy and milk plant equipment should be abandoned.

Troughs and covers for surface coolers are frequently
improperly constructed. The troughs are sometimes so

long that leakage from the headers will drop into the

milk. Distributing troughs or pipes over coolers are not

always covered.

Enclosed tubular coolers and heaters are not always
constructed with the tubes so sloped as to drain, which
appears to be desirable. Joints are not always designed

to prevent leakage which is important. Gaskets are in
some instances so installed as to make cleaning and
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sterilization difficult. When gaskets are necessary, the

use of single service paper gaskets should be encouraged.

Bottle fillers are not always completely covered. The
cement used to hold the valves in place in some enamel

lined fillers will disintegrate leaving a crevice in which

milk solids will collect and decompose.

Possibly due to conflicting requirements in different

states, new installations of indicating and recording

thermometers do not always meet local requirements.

Sanitary pipe fittings are not always of the best design.

Some plugs are hollowed out on the side exposed to the

milk, making cleaning difficult while others are finished

flush. Methods and practices of making joints at the

ends of pipes are open to considerable criticism.

Your committee believes that much could be gained if
some organized group of milk- control officials, prefer

ably a committee of this organization, could confer with
manufacturers of dairy and milk plant equipment and

gradually develop models that will be generally ac

ceptable. Manufacturers have invited the criticisms of

individual health departments but there has been no

general attempt at standardization.

The proper installation of equipment is also a matter

of concern to control officials. Too frequently equipment
is poorly located, is improperly connected or improperly

operated, apparently due to failure of the dairyman,

manufacturer and inspector to get together.

Another difficulty is presented in the practice of selling
second-hand equipment which should go to the junk
heap, where in most instances it most properly belongs.

It appears to the Committee that many of these

difficulties can be readily eliminated.

A requirement by regulation if feasible or otherwise

by common consent, that plans for new dairies or milk
plants be submitted to the milk control authority for ap

proval before construction is begun should result in



1%

better plants and better equipment. Approval should
also be required for changes in buildings or equipment.
Dealers should be required to demonstrate after making
an installation of new equipment that such equipment
can be properly operated before the installation is
accepted.

Considerable progress can be made in securing better
dairy and milk plant equipment if the association chooses

to act upon the committee’s suggestion relative to co

operative work with manufacturers. We understand
that the “Standardization” and “Plant Manual Commit

tees” of the International Association of Milk Dealers
have been working on this problem with the manu
facturers. We believe that cooperation with these com

mittees is also highly desirable although the final word
on matters relative to sanitation should come from repre

sentatives of this association.

---D-—L>-.<1—_<"_
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Dairy Equipment
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“Wear-Ever” Aluminum Milk Cans are light in weight
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MILK PRICE CONTROL IN NEW YORK
STATE

KENNETH F. FEE

Director, Milk Control Board, Albany, N. Y.

DAIRY
farming is the major agricultural industry of

the State of New York. The 75,000 or more dairy

farmers who produce milk on a commercial scale deliver

approximately five and one-half billion pounds of milk to

milk plants within the State annually. There are more

than one million, four hundred thousand dairy cows in

the State. The number of cows in the State has de

creased and increased in cycles of about sixteen years

duration for the past fifty years, but the number at

present is not materially different from the number fifty
years ago, during which time there has been a great de

velopment of the dairy industry in other states.

In round numbers, half the milk produced in New York
State is used in fluid form, a quarter more in the form

of cream and the remaining quarter in the form of

evaported milk, cheese. butter and other dairy products.

Anything which afiects the welfare and stability of an

industry of the size and importance of the New York
State dairy industry can not but be of interest to the

people of the State in general. When in 1931 and early

1932, therefore, there had been a rapid decline in the

price paid farmers for milk, it is not surprising that the

legislature took notice of the situation and appointed a

special legislative committee to investigate the dairy in
dustry of the state and report to the 1933 session.

In its preliminary report the committee listed the fol
lowing “findings and conclusions”:

1. The production and distribution of milk in this State is a para
mount industry and affects in a large measure the health and prosperity
of the people of the state. It is the duty of the state to take such

measures as are necessary and reasonable to preserve this vital industry.

191
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2. The financial situation of dairy farmers in the state is very serious

and has grown increasingly‘ critical during the period of the Committee’s
investigation.

3. The principal causes of the extremely low prices for milk are the

unprecedented recession in business and the periodic increase in-the
number of dairy cows.

4. The fluid milk industry is afiected by factors of instability peculiar

to itself which call for special methods of control.

5. Control and regulation of the milk supply by the producers

through effective cooperative organization appears to offer the best

prospect for permanent stabilization of the dairy industry in the New
York milk shed.

6. A State Milk Control Board with broad powers is required to

deal with the present emergency in the fluid milk industry of the state.

7. Serious complications are involved in the marketing of milk pro

duced in this state, which require careful consideration in whatever

regulatory procedure is adopted.

It will be observed that the committee found that the

financial situation of the dairy farmers had grown in

creasingly worse. The fact is that in a four year period

prices received by farmers for milk had decreased 68 per

cent while prices charged consumers in the New York
City market had decreased from 16 cents per quart to 10

cents per quart, a decline of 37 per cent.

As a result of the work of the legislative committee

and the pressure brought to bear by dairymen, a milk
control law was passed by the legislature and signed by
the Governor early in April 1933. As the law already
has been used as the basis for similar laws in other
states, a brief resume of its provisions may be of interest.

At the outset, the law states that it is enacted in the

exercise of the police power of the State and for the pro
tection of the public health and public welfare. It de

clares that “unhealthful, unfair, unjust, destructive,
demoralizing and uneconomic trade practices have been

and are now carried on” in the dairy industry, imperiling
a constant supply of pure milk, and these conditions are

declared to constitute a menace “to health, welfare and
reasonable comfort of the inhabitants of the state.”
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The production, transportation, manufacture, storage,

distribution and sale of milk is “declared to be a business

affecting the public health and public interest.” The
recital continues “That the present acute economic emer

gency, being in part the consequence of a severe and in

creasing disparity between the prices of milk and other

commodities, which disparity has largely destroyed the

purchasing power of milk producers for industrial prod

ucts, has broken down the orderly production and

marketing of milk and has seriously impaired the agri

cultural assets supporting the credit structure of the

state and its local governmental subdivisions. That the

danger to the public health and welfare is immediate and

impending, the necessity urgent and such as will not ad

mit of delay in public supervision and control in accord

with proper standards of production, sanitation and
marketing. The foregoing statements of fact, policy and

application of this article are hereby declared as a matter
of legislative determination.”

With this “legislative finding” as a basis, the law pro
ceeds to set up a “Milk Control Board” composed of the

Commissioner of Agriculture and Markets, the Commis
sioner of Health, and “the director of the Milk Control
Board,” the latter appointed by the Governor.

The Board is declared to be “the instrumentality of the

state for the purpose of attaining the ends recited in the

legislative finding, statement of policy and application”
of the law and is vested with power “to supervise and

regulate the entire milk industry of New York State, in
cluding the production, transportation, manufacture,
storage, distribution, delivery and sale of milk and milk
products in the State of New York.”

The Board is authorized to investigate and regulate the

entire dairy industry and is given power to subpoena milk
dealers and others and to administer oaths. It is given
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power to adopt rules, which have the force and effect of
law, and to enforce them.

The provisions of the law authorizing the fixing of
prices will be of particular interest. These are as follows:

(a) The board shall ascertain by such investigations and proofs as

the emergency permits, what prices for milk in the several localities

and markets of the state, and under varying conditions, will best pro

tect the milk industry in the state and insure a suflicient quantity of

pure and wholesome milk to adults and minors in the state, having

special regard to the health and welfare of children, and be most in
the public interest. The board shall take into consideration all con

ditions affecting the milk industry including the amount necessary to

yield a reasonable return to the producer and to the milk dealer.

(b) The board after making such investigation shall fix by oflicial

order the minimum wholesale and retail prices and may fix by official

order the maximum wholesale and retail prices to be charged for milk
handled within the state for fluid consumption, and wheresoever pro
duced, including the following classes: (1) By milk dealers to con

sumers; (2) by milk dealers to stores either for consumption on the

premises or resale to consumers; (3) by stores to consumers except

for consumption on the premises where sold.

It is declared to be the intent of the legislature that
“the benefits of any increase of prices received by milk
dealers by virtue of the minimum price” fixed by the

Board be given to producers. The law proceeds to

authorize the Board to fix “the minimum prices to be paid
by milk dealers to producers” and makes it unlawful to
buy or sell milk “at any price less or more than such price
or prices as shall be applicable to the particular trans
action, and no method or device shall be lawful whereby
milk is bought or sold or offered to be bought or sold at a

price less or more than such price, or prices as shall be ap

plicable to the particular transaction, whether by any dis

count, or rebate, or free service, or advertising allowance,

or a combined price for such milk together with another
commodity or commodities, or service or services, which
is less or more than the aggregate of the prices for the

milk and the price or prices for such other commodity or
commodities, or service or services, when sold or offered

for sale separately or otherwise.”
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Those who doubted the right of the legislature to

authorize the fixing of prices did not have long to wait
for a test case. A storekeeper named Leo Nebbia sold

two bottles of milk for 18 cents, the minimum price es

tablished by the Milk Control Board, and with it as an

inducement to its sale gave the purchaser a loaf of
bread worth 5 cents. The milk dealers’ organization in
the city in which the storekeeper did business brought an

action against him in the local court. He was found
guilty of a violation of the Board's minimum price order

and fined 5 dollars.

In some respects, this was an unimportant transaction,
but it raised an important principle. An appeal was

taken on constitutional grounds from the decision of the

lower court and promptly brought to the attention of the
Court of Appeals, the highest court of the State. After
due deliberation that court sustained the constitutional
ity of the law. By this action the administration of the

law was placed upon a more stable basis. The decision

of the court will doubtless have an important bearing on
decisions elsewhere with respect to recently enacted leg

islation designed to assist in the recovery from the effects

ofthe depression.

When the Milk Control Board was brought into being
on April 10, the milk business of the State was in a

particularly demoralized condition. Price cutting was

rampant in some of the larger city markets and had been

carried on extensively for many months. The larger dis

tributors for several years had paid producers for their

milk a price based upon its utilization. That part of the

milk sold in fluid form was accounted for at one price,

that part of the milk sold in the form of fluid cream at a

lower price and that part of the milk manufactured into

dairy products at various other prices depending upon the

product manufactured. Producers therefore received a

price representing the proportionate amount of milk
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used in various forms. This price is commonly referred

to as the pooled price. These larger distributors handled
a smaller percentage of milk in fluid form than did many
other smaller distributors. Smaller distributors therefore
were able to pay slightly more than the pooled price and

still purchase fluid milk at a price much lower than the

price used by the larger distributors is accounting for
that part of the milk which they used in fluid form. The
smaller distributors, therefore, were able to secure an

ample amount of milk to supply their customers with
fluid milk at a price somewhat lower than the price at
which the larger distributors could sell it. This was a

contributing factor in price cutting which had brought
the prices paid to New York State producers down to

the butter and cheese prices, and in some instances even

lower.

The first action of the Board was to promulgate an

official order fixing minimum prices governing sales of
milk by dealers to consumers and to stores. The prices

first established were approximately the prevailing prices

at that time and were too low to produce anything like
an adequate return to farmers. Since then the price to
consumers in the New York City marketing area has been

raised 1 cent on two different occasions. By these two
increases the price has been restored to the level which
prevailed during practically all of 1932 and in general

prices throughout the State have been restored to that
level. At the prevailing prices, therefore, milk is still one

of our cheapest foods.

The effect of the Board’s actions on prices paid to
farmers has been much more marked than the effect upon

prices charged to consumers. The average price paid
to farmers in March 1933 was approximately 96 cents for
milk containing 3.5 per cent of fat delivered to country
plants located 201-210 miles from New York City. The
average price paid to producers for the month of August
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was approximately $1.80 per hundred pounds for milk
of the same fat content delivered in the same freight

zone.

Specific reference to the effect of the Board’s action

in the case of one larger distributor may be of interest.

That distributor paid producers for 3.5 per cent fat milk

in the basic freight zone in August, 1931, the sum of

$1.78 per hundred pounds. At that time milk was re

tailing in New York City at 15 cents per quart. The
price paid to farmers in August, 1932, was $1.23 per

hundred pounds, with milk retailing in New York City
at 12 cents per quart. The price paid for August, 1933,

milk was $1.91 per hundred pounds with milk retailing at
12 cents a quart in New York City. It should be said

that this distributor handles a very large amount of milk
in forms other than fluid milk. It will be observed, how

ever, that while the price to consumers was the same in

August, 1933, as it was in August, 1932, producers were

paid 68 cents per hundred pounds more for their milk
under the Board’s orders in 1933.

Every milk dealer is required to submit on or before
the twelfth day of the month a report showing the

amount of milk handled during the preceding month and
the manner in which the milk was utilized as well as the

price paid to producers for the milk. Reports thus re

ceived are being carefully audited and dealers are asked

to account for any discrepancies. As a result of this
work, which is being supplemented by the auditing of

the dealers’ books and records, many thousands of dollars

have been paid to producers. One distributor recently

paid producers over $13,000 representing errors made in
computing prices. Obviously this service is of great

benefit.

Quite a large percentage of the milk produced in New
York State is marketed in the state of New Jersey,

adjacent to New York City. Likewise a large percentage
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of the milk sold in the city of New York originates in
New Jersey, Pennsylvania, Vermont and other states.

Recognizing the problem presented by these interstate

shipments, the Legislature wrote into the law a provision
forbidding the sale of milk in New York State unless

producers of the milk were paid as much as they would
have been paid if the milk had been purchased in New
York State at prices fixed by the Milk Control Board.
The need of some means of coping with out-of-state milk
will be recognized. If milk dealers were able to purchase

milk in other states at a price lower than that fixed by the

Board to govern the purchase of milk in New York State,

there would be a tendency to buy the milk elsewhere and
leave New York State farmers without a market. The
means designed by the Legislature to cope with this situa
tion have thus far proved fairly effective.

In its efiorts to stabilize the dairy situation and to
secure a reasonably fair price to dairymen, the New York
State Milk Control Board has been obliged to blaze the
trail. It has been confronted with many problems, some

of which are not as yet solved. If the average price paid
to producers is an indication of the effectiveness of price
fixing, it must be admitted that much has been ac

complished. The Board is now directing its thought to a

consolidation of the gains already made and is endeavor

ing to build up a solid foundation for future gains.

DISCUSSION

Dr. Brooks: I have had an opportunity to see con
siderable of the activities of the Milk Control Board be
cause in the absence of the Commissioner of Health, who
is a member, it has been my privilege or my misfortune
——whichever it may be—t0 act for the Commissioner of
Health. I can assure you that Mr. Fee as a member and
the Director of this Board has without doubt been the
busiest man in New York State during the past several
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months. He has mentioned a few of the problems which
the Board has encountered, but I can assure you he has

only touched the highest places. Perhaps it will interest
you to know also that another member of this Associa
tion, Sidney Leete, has been the Secretary to the Board.
He also has been a very busy man. There are two things
that Mr. Fee told me just before the meeting he would
like to find out from you before the discussion closes.

One is what other states have Milk Control Boards and

whether in those states the legality or constitutionality of
the milk control board idea has been tested and, if so,

with what results.

Mr. W. B. Palmer: We have in New Jersey a Milk
Control Board Act which was patterned after the New
York State Act. There was inserted in the New Jersey
Act, as in New York, a provision that nothing contained
in the Act shall in any way affect the status, force or
operation of any public health laws, ordinances or regu

lations. The fact was recognized that this is a purely
economic matter and should not be confused with the
sanitary supervision of milk supplies. The object of the
law when it was enacted in New Jersey was to procure
for the New Jersey producers the highest possible price
for milk. One result has been that we have had our milk
supplies degraded from A to B, although a lot of the
money has been spent in the past to get them raised from
B to A.

Mr. Frank: Along that same line; just a few weeks

ago a health officer visited us and told us that most of the

dairymen had asked him to degrade them from grade A
to grade B. They told him that the grade A price that

had been set, which they must require if they continued

to label milk “Grade A,” was fourteen cents per quart.

Grade B was eleven cents per quart. They had been

selling their milk at eight and nine cents a quart. They
said they knew beyond a doubt if any of them attempted
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to get fourteen cents a quart from their milk they would

simply lose their business; that the customers who had

been buying milk from them would hunt somebody who

would sell them milk under a grade B label, or under no

label. This sort of thing indicates the possible dangers

in attempting to set logical prices. I don’t mean to be

considered as saying that setting milk prices is wrong,

but this is an illustration of the fact that setting prices

which are not justified by market conditions will lead to

trouble.

Mr. Chrisman: I would like to ask if there was any

discrimination made in the prices with respect to sanitary
quality of milk and if the prices in New York City are

representative for the entire State.

Mr. Fee: The price at the present time for grade B
milk in New York City is twelve cents a quart, delivered
to the consumer’s home; ten cents delivered to the stores,

and from stores to consumers, eleven cents; that is with
a difierential of one cent between store price and de

livered price. Then a certain group of dealers had
written into the law a provision that permitted the sale

of “unadvertised brands” to stores at one cent under the
price fixed by the Board. As a result of that, much of the
milk is sold at nine cents and can be resold by the store

at ten cents. That is in the City of New York. As to
upstate areas, until July 21 there was a single price in

efiect—minimum price-—(we haven’t set any maximum

prices) in upstate areas which at that time was one cent

under New York City price. On July 21 the price in

New York City was raised from eleven to twelve cents

and upstate cities of fifty thousand population or more,

from ten to eleven cents. No change -was made in the

price to the smaller upstate cities; that remained at ten

cents, except that in some instances the dealers them

selves have established a higher price; and the Board has

not fixed any prices applicable to communities of less
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than one thousand population, so that there are many
small communities and much of the rural area that is not
governed by any minimum price at the present time.

The price in New York City at the present time is twelve
cents; in larger upstate cities, eleven cents; smaller cities,

minimum price is ten cents. -

The question of grade has entered into the price only
in the city of New York, where there is a grade A price
three cents higher than Grade B price, except that milk
containing more than four and two-tenths per cent

butterfat must be sold at one cent higher, and special

grades of milk are being sold at prices above the mini
mum prices.

Mr. Kelly: I would like to ask Mr. Fee if at any time

since the increase in price he has any information as to

the effect on consumption, either in the city or upstate.

Mr. Fee: I understand the consumption of milk in

New York City was much lower in 1933 than it was a

year ago, as 1932 was lower than 1931. It has fallen off

about five per cent each year. Some of the distributors

tell us that there has been no loss in consumption of milk
as a result of Board’s activities. In fact the consumption

of milk in New York has been falling ofi for the past four

years. If the consumption of milk had continued to in

crease at the rate which it had been increasing for

many years, there would now be a demand for twenty
two per cent more milk in New York City than is

being used, and for fifty-five per cent more cream, or a

combined demand for approximately thirty-three per
cent more than now being used. I believe the decrease

is largely due to the loss in purchasing power of the con

sumer, and that has been particularly noticeable in the

case of cream.

Dr. Leslie: In Cleveland consumption of condensed

milk has increased continually through this depression.
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Mr. Fee: A committee in New York State two or three

years ago made an efiort to find out the effect on sales of
increases in prices. They found that where the price of
milk was advanced one cent a quart there was practically
no decrease in consumption noticeable; but with an in

crease in price of two cents per quart there was a falling
off in consumption of about fifteen per cent.

Dr. Brooks: Are there other states that have Milk
Control Boards that haven’t been mentioned here?

Dr. Leslie: There is such a board in Ohio.

Mr. Fry: Connecticut has a Milk Control Board and
they seem to be having the same difliculties that we have

just heard from your New York Milk Control Board.
They have established a license system there and have
found it necessary to license everyone selling five quarts
or over, because some of the smaller dealers were cutting
the price so badly that with the one and two cow dairies
they found it necessary to put them all on the licensing
system.

Dr. Brooks: One word more on this question of rela
tionship between the price control law and the milk
sanitation. In New York State no one can sell milk
under our health law and under our State and New York
City sanitary codes without a permit from the local
health oflicer. Under the Milk Control Law they must

also, with certain exceptions which Mr. Fee mentioned,

have licenses from the Milk Control Board. The Milk
Control Board does not issue any licenses to anyone who

does not have a permit from the local health oflicer. The
effect not only of that but of the operation of the Milk
Control Law generally has been in New York State to

stimulate enforcement of the sanitary regulations.



REPORT OF COMMITTEE ON
SANITARY CONTROL OF ICE CREAM

RALPH E. IRWIN, Chairman

Al‘
OUR meeting in Detroit last year, your committee
presented each member with a copy of the Sanita

tion Manual for Ice Cream Plants prepared by the Inter
national Association of Ice Cream Manufacturers. This
manual contains a statement of purpose as follows: “A
guide for ice cream manufacturers in the operation of
their plants and a suggested procedure for plant managers

and regulatory oflicials to use in inspecting ice cream

plants.”

Also in the Foreword it is indicated that the Sanita
tion Manual for Ice Cream Plants was prepared to assist

ice cream plant operators to conduct their operations so

as to comply with the Sanitary Regulations for Ice
Cream, submitted by your committee at our annual meet

ing in Cleveland. This spirit of cooperation on the part
of the manufacturers is highly appreciated.

One of the activities of your committee this year was

a tryout of the Ice Cream Plant Appraisal Form given
on pages 16-19 inclusive, of the Manual. This try-out
was made by members of your committee having super

vision of ice cream plant sanitation. From the reports
of committee members using the Appraisal Form, we

have the following comments:

1 The Ice Cream Plant Appraial Form appears to be especially good,

however, like the score card system of evaluation, it is only relative

and does not give one a very definite idea as to the handling and pro

cessing of ice cream.

2 Prof. A. D. Burke, as a committee member, submitted a report
prepared by C. A. Abele, Director, Division of Inspection, State De
part of Health, Montgomery, Alabama. The state of Alabama has
prepared regulations governing the manufacture and sale of ice cream
and similar products. So far as plant conditions are concerned, these
regulations follow very closely the recommendations made in the Sani

204
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tation Manual for Ice Cream Plants. Mr. Abele submitted a report

giving the results of the enforcement of their regulations in eighty

plants located in thirty municipalities. The plants included in the re

port were those needing improvements. Forty—seven of the eighty

plants made the improvements required and thirty-three discontinued

business. Of the thirty-three discontinuing business Mr. Abele reports

that only thirteen did so because they did not desire to meet the sani

tary requirements for ice cream plants. The others discontinued busi

ness for economic reasons.

3 Nothing is said regarding the use of chemical cleaners. Inasmuch

as chemicals are being used, at least in some plants, it might be well

to have a place for them. I also note that no reference has been

made to bacteriological counts or laboratories. It seems to me that

both should be given recognition.

4 The Appraisal Form is, in my opinion, excellent. It is designed to

assist a person inspecting a plant, indicating what to look for, and the
value of parts in relation to the whole. The part played by sani
tation in building up their sustaining quality is so well recognized
and understood, that every worthwhile manufacturer inspects his plant
just as critically as any regulatory official.

Our committee believes this Manual worthy of further
study and is planning to have regulatory officials in vari
ous parts of the country use the form in an extensive way
and submit further criticism.

Last year your committee submitted a resolution re

questing

“That the International Association of Dairy and Milk In
spectors request the American Public Health Association
through its Committee on Standard Methods of the Latoratory
Section to prepare and publish Standard Methods for the Bac
teriological and Chemical Analysis of Ice Cream and its Princi
pal Ingredients.”

The Committee on Laboratory Methods acted

promptly. Early this year each committee member re

ceived a copy of Proposed Standard Methods for Ice
Cream Analysis. An expression of appreciation was re
ceived from Dr. R. S. Breed relative to the assistance of
committee members. We were fortunate in having as a

member of our committee, Prof. F. W. Fabian of
Michigan State College, who is associated with Dr. Breed
as a referee on standard methods for ice cream analysis.
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Committee members were requested to submit criti
cism concerning sanitary regulations and the enforcement
of such regulations in the city or state in which the com

mittee member is located.

Mr. R. S. Craig of the City Department of Health of
Baltimore, prepared a statement concerning the sanitary
control of ice cream in the city of Baltimore, and also

described in an interesting manner, the Baltimore system

of providing locally accepted raw materials for ice cream

manufacturers. Mr. Craig’s report follows:

TI-IE SANITARY CONTROL or IcE CREAM IN

BALTIMORE CITY

Ice cream is manufactured in two types of plants in Baltimore. In
the plants of the manufacturers distributing large quantities of ice
cream, the ice cream mixture is pasteurized in the plant just prior
to freezing, that is

,

with an interval of about 15 hours of ageing, at
temperatures invariably below 40° F. The second type is ice cream

manufactured at what is locally termed retail manufacturing plants.
The latter includes manufacturers of ice cream intended for enter

tainment purposes and is usually excessively high in butterfat, when

ice cream is considered as a balanced food.

The procedure in the larger “pasteurizing” ice cream plants is prac

tically identical with the handling of milk in pasteurizing dairies.

Since the ice cream “mix” can not come in contact with the hands or

person of the operator, there is every assurance that no contamination

exists throughout the procedure, even to filling larger containers and
delivering to the ultimate distributor. Even small novelty containers

are filled and capped by machinery, except in those instances in

which no mechanical device has yet been invented for this purpose.
In all larger manufacturing plants in the city, private laboratory con

trol is in effect and there is every reason to believe that the utmost

vigilance is used on the part of the manufacturer to comply with the

regulations of the Health Department.

In the small retail manufacturing plants, the handling of previously

pasteurized ice cream “mix” is done manually with the hazard, of

course, of contamination during this process which immediately pre

cedes freezing. A regulation has been adopted, efiective July 1
, 1934,

requiring all ice cream plants to pasteurize the entire “mix” at the

plant where the product is frozen and it is expected that this regulation

will eliminate the undesirable hand contacts now inevitable in the

way that ice cream is manufactured in the smaller plants.
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Tm-: Blusrol. Comramr
Indicating, Recording and Controlling Instruments Since 1889

Waterbury, Comm, U. S. A.
Branch Offices:

Akron, Ohio: 572 South High St.
Birmingham, Al:-1.: Comer Bldg.
Boston, Mass.: Consolidated Bldg.
Chicago, Ill.: Engineering Bldg.
Detroit, Mich.: Book Bldg.
Los Angeles, Calif.: 747 Warehouse St.

New York, N. Y.: 220 East 42d St.
Philadelphia, Pa.: Market St. Nat'l Bank Bldg.
Pittsburgh, Pa.: Kopp_er's Bldg.
St. Louis, Mo.: B0atmen’s Bank Bldg.
San Francisco, Calif.: Rialto Bldg.
Toron-to, Ont., Can.: 64 Princess St.

TRADE-MARK

BRlSTOL’S
REG. U. I. PAT. OFF.

PRODUCTS

Double Unit and Single Unit Automatic
Electrically Operated Temperature Con
trollers, Full Floating Free Vane Air
Operated Temperature Recorder Control
lers, Stationary and Portable Recording
Thermometers, Industrial Type Mercurial
Thermometers, Electric Motor Operated
and Diaphram Motor Operated Valves for
Automatic Control.

IAEJRTSOMATIC
TEMPERATURE CONTROL

By constantly holding the pasteurizing tem
perature within fluctuations of 1

/;

degree, or
less if required, BRISTOL’S Electric Auto
matic Temperature Control makes possible a

uniformly deep cream line every day. It pre
serves the natural flavors and quality of the

milk. It promotes fuel economy. At the same

time it keeps the bacteria count within the legal
limits prescribed by health authorities.

_Of extreme sensitivity-, yet rugged and prac
tical in construction, BR1STOL'S Electric
Automatic Temperature Control is specially
designed for dairy service. The result of ex

tensive field study on the part of BRISTOUS
Engineers, this control makes possible an ac

curacy in precision temperature regulation im
possible with manual manipulation.

The Double Unit Controller contains two
thermometer controllers actuated simultaneous

ly by both circulating water and outlet milk
temperatures.

The Single Unit Controller is recommended
_(l) to control temperature of circulating water
in (a) single stage heater, (b) two stage
heater, (c) preheater, or (d) line to holder
System; (2) to shut down milk pump auto
matically at predetermined low temperature
limit; or (3) to control the temperature of the
cold milk.

RECORDING DAIRY Tl+IERMOMETERS

_ Model 240M Recording Dairy Thermometer
incorporates many improvements well designed
to modern dairy requirements.

CASE of nonferrous metal is not affected
by moisture. Water-proof construction; white
enamel or baked aluminum finish.

CLOCK is a heavy duty, Seth Thomas
mechanism, enclosed in dust-tight case. It has
Parts _cadmium plated for protection against
corrosion. External starting lever.

RECORDING ELEMENT is extra sensitive
vapor tension system, having direct connected
pen arm, no multiplying devices, and microm
eter adiustment for Den arm. _ _

CONNECTING TUBING is a flexible capil
lary tubing of special nonferrous_alloy, en

closed in extra heavy polished flexible protec
tron.

BULB is convertible type, interchangeable
on vats, pipe lines or jacketed tanks. and 1!

equipped with reinforced right angle elbow.

UNIVERSAL DAIRY CHART
Universal Dairy Chart 1992 has a range of

30 degrees F. to zzo degrees F., with onc
sixteenth inch per degree graduations at 140
degrees F. to 145 degrees F.

This permits recording the temperatures of
heating, holding, cooling and sterilizing on one

chart. The system is so designed that a
sterilizing record can be included within the
limits of the. scale without the pen arm going
outside of the chart range. This feature offers
an elfective aid in determining whether steri
lizing has been done.

Chart 1993 has a reversed scale, 130 degrees
F. to 220 degrees F., with wide open readings
between 130 degrees F. and 170 degrees F. It
is used in connection with heating and holdipg,
flash pasteurizing, heating of cream, buttermilk,
and with ice cream m1X. _

Chart 3761 is suggested for cooling and
storing temperature. It possesses unusually
wide time areas in the cooling range. It rec
ords sterilization up to 220 degrees F.

PORTABLE RECORDING TI-IERMOMETER
BRISTOL’S Handy Portable Thermometer,

using small 4-inch chart, is just the thermom
eter for recording refrigerator, ice box. ice
cream hardening, can or room temperatures.

INDUSTRIAL TYPE MERCURIAL THER
MOMETHQS

Insulated for working temperatures below 32
degrees F., these Industrial Mercurial Type
Thermometers are free from frosting of glass.
For protection against danger of temperature
exceeding :20 degrees F., an expansion cham
ber is furnished if specified.

Cases are nickel plated. Bulbs and parts
exposed to milk are tinned. Bulbs fit standard

I. A. M. D. sleeve for vats, with sleeve lengths
to fit standard or glass lined vats as specified,

In several ranges from-40 degrees F. to no
degrees F.

“When Writing Mention This Report”
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Inasmuch as the larger manufacturers distribute approximately 90

per cent of the entire bulk of ice cream distributed in Baltimore, the

greater emphasis in inspection, in point of numbers of weekly and
monthly visits, is devoted to these plants. Upon an average of two

or three visits per week are made to these ice cream plants, with a very
close attention paid to pasteurization and to the handling of the mix

ture before and after freezing. The three-fold greater number of

retail manufacturing ice cream establishments are visited three or four
times monthly with an increased number of visits during the summer

months. During the winter months some of these plants operate only
one or two days a week, which also accounts for the lesser number of

plant inspections as compared with the larger plants which through

out the year operate three or four times more frequently. Attention
is focused in the case of retail manufacturers on the quality and han

dling of pasteurized raw materials and on the avoidance of hand con

tacts during preparation of the mixture prior to freezing.

All ice cream manufactured in the city of Baltimore is prepared from
raw materials produced on the Baltimore milk shed, thus every ingre

dient in Baltimore ice cream is under Health Department control,

and a vast number of samples, carefully scheduled to fully control the

production of both large and small manufacturers, are collected in the

course of the year. Indeed, it may be said that equal attention is

paid to the sanitary quality and to the sanitary control of ice cream

as with fluid milk in this city. The fact that only locally produced,
locally inspected and locally pasteurized materials are used in the

manufacture of ice cream, together with the maintenance of a very
rigid sanitary control during manufacture, places Baltimore ice cream

in a class superior to that produced in the average large city in this

country.

The bacterial counts of ice cream, representing the product as

sampled at the plant of the manufacturer and as delivered to the

ultimate consumer, are very low. The average bacterial count of ice

cream produced by the larger manufacturers for 1932 was 6,400; for
the retail manufacturing group 23,000. Thus far, during 1933, the aver

age bacterial counts have shown a considerable improvement over
1932. During July, 1933, for example, the average bacterial count of
ice cream produced by the wholesale manufacturers was 8,800 (all
flavors), and 5,100 for vanilla only. Samples collected from stores
averaged 7,100. The sanitary score or rating of this group of larger
manufacturers was 92 per cent for July. The butterfat varied between

10 per cent and 17.5 per cent approximately, with an average of about

13 per cent. In the retail manufacturing group the average bacterial

count for July, 1933, for all flavors was 57,000, for vanilla only 52,000;

the average plant sanitation score was, roughly, 70 per cent. The figures

for July are given to illustrate the quality of the product produced

during the most intensive manufacturing month in the ice cream year.
During cooler months it not infrequently occurs that 85 per cent to
90 per cent of all bacterial averages of ice cream, whether from the
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larger group or from the smaller group, are under 10,000 bacteria per

c.c.; a very large number around 1,000 or 2,000.

Samples of ice cream are collected from the larger group eight to
ten times a month and from the smaller group three or four times a

month; in cases where the manufacturer is having difficulty with his

bacteria count (which, fortunately, rarely occurs these days), additional
samples are collected for corrective purposes.

In spite of the regulation which becomes effective on July 1, 1934,

requiring the pasteurization of ice cream at the plant where frozen,
the Health Department has very little basis for criticism‘of either the
sanitary quality, as disclosed by bacterial counts, or of the sanitary
handling of ice cream in this city. Indeed, it may be stated without
qualification, that the Health Department, in view of the splendid
cooperation and support extended by the local ice cream industry, has
every reason to be proud of the high quality of this product as sold
in Baltimore. As related in another report in this series, it has largely
been through such fine cooperation and support that Baltimore has
been able to develop a milk “reservoir” which has been the means of
assuring a fluid milk supply production handled and controlled under
our intensive supervision during periods of severe drouth and shortage
such as occurred several years ago.

PROVIDING LOCALLY Inspncrnn RAW MATERIALS
FOR Ion CREAM MANUFACTURERS

By reason of the fact that Baltimore ice cream is composed of raw
materials which are produced under local inspection and under the
regulations of the Baltimore City Health Department, the sanitary
quality of ice cream in Baltimore is superior to that of any other
large city in this country. This claim is not made as a boast but one
which endeavors to reflect credit upon the cooperation of public health
conscience and business foresight of the larger ice cream manufacturers
of this city.

In 1927, after a number of preliminary conferences, the Health De
partment established its first ice cream regulations. It is to the ever
lasting credit of certain prominent ice cream manufacturers that these
regulations were of a high order as a collaborating effort between the
Health Department and the aforementioned ice cream interests. In fact,
representative members of both the larger manufacturers and the
retail manufacturers sat in committee through a number of meetings
until the public health objectives desired by the Health Department
and the difficulties of the ice cream manufacturers had been practically
reconciled.

As a part of the ice cream regulations the subject of ingredients
naturally arose and when the source of raw materials was discussed
it was decided by the ice cream manufacturers to enter into negotiation
with local milk producers for all of their supply. In fact, the ice cream
manufacturers actually paid a premium for locally inspected cream
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and milk and evaporated milk, and gradually abandoned western

sources for raw materials as the local shed was able to increase the

supply to meet the demands of ice cream manufacturers.

Contingent on the agreement between milk producers on the Balti
more shed and Baltimore ice cream manufacturers, a regulation was

established requiring the usual locally inspected milk, cream and

evaporated milk in the manufacture of ice cream so far as available.

The interpretation of the term “available” included an adherence to

a price plan previously agreed upon. The local ice cream manufac

turers utilize a quantity of milk, in addition to fluid milk demands,

amounting to about 5,000,000 gallons a year in the form of cream and

about 1,500,000 gallons of fluid‘whole milk, a total of 6,500,000 gallons

annually.

The interest of the Health Department in this splendid enterprise

has not been solely on the improved sanitary quality of ice cream,

though it will be recognized at once that the use of locally inspected

raw materials of equally high sanitary quality as fluid milk at once

put Baltimore ice cream in a sanitary class by itself when compared

with the product of other large cities. More important, was the fact

that by developing the above mentioned 6,500,000 gallon surplus for
ice cream purposes, a veritable milk reservoir had been created to be

drawn upon in times of shortage, such as occurred during the drouths

of 1930 and 1931. When such a drouth occurs we have arranged to

take care of ice cream manufacturers by issuing “emergency permits"

to certain western creameries meeting a rather high sanitary standard,

who may ship their product to this city only when there is a local

shortage of cream. No fluid milk may be shipped; only cream and

evaporated milk. Our Health Department naturally feels that the

demand for fluid milk must first be served before it is used in the

form of cream for ice cream manufacture. Milk in the form of cream

for ice cream manufacture is included as “surplus” milk and demands

a somewhat lower price for that reason. At the same time “surplus”
milk is not any different in sanitary quality from what is locally
termed “basic” milk, that is

,

fluid milk. So, when a shortage occurs,

it is very easy to divert a sufficient quantity of “surplus” milk intended

for ice cream manufacture, into fluid milk channels and thus to pro

vide every infant and every other milk consumer in the city with a full
quantity of fluid milk. -

The great benefit that this arrangement offers to the welfare of in
fants will be recognized at once. To change the source of an infant's

milk supply, and certainly to change it to one of inferior sanitary

quality, is to invite danger. A number of years ago, before this plan
was in operation, Baltimore like other large cities had to bring in fluid
milk from outside sources when a local drouth occurred. This always

had its malignant influence on infant welfare but since the local cream

plan has been in operation, Baltimore has never had a milk shortage,

even during the severe drouth during the summers of 1930 and 1931.
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As stated, the greatest commendation is due the local ice cream manu

facturers for the part they played in making this local reservoir possible.
They do not claim that they yvere entirely altruistic in doing so, but
the effect has been very great on infant welfare, nevertheless. This
briefly, is an outline of the Baltimore plan for providing ice cream

manufacturers with a supply of locally inspected products.

You will note thatnthe report concerning the city of
Baltimore deals not only with sanitary requirements but
also the procedure used in securing locally produced and
locally inspected materials for use in the manfacture of
ice cream.

To those interested in recent legislation concerning
ice cream sanitation, the committee recommends that
attention be given to new laws passed in the states of
New Jersey, New York and Pennsylvania, and in the

municipalities of Newark, New Jersey; Philadelphia,
Pennsylvania; Lower Merion Township, Pennsylvania,
and Jacksonville, Florida.



REPORT OF COMMITTEE ON
ORDINANCES

WILLIAM B. PALMER, Chairman

SINCE
milk is one of the most essential foods, and

since the dairy industry has been vitally affected by

prevailing economic conditions much attention has been

directed by governmental authorities to matters of milk
production, processing, distribution and regulation. State

legislatures have through special committees conducted

investigations and have enacted legislation designed

primarily for the economic welfare of the dairy farmer,

and the establishing of state milk control boards. Simi
lar action has been taken by the Federal Government.
This trend of events has advanced even to the point, with
some individuals at least, of suggesting that milk sup
plies be made subject to public utility regulations. The
measures enacted have been predicated on the fact that
unfair, unjust and demoralizing practices are carried on
in the milk industry which are likely to undermine public
health standards, laws and regulations, and, of course,

this has direct reference to matters of economics.

Although this type of legislation grants unlimited

powers to milk control boards to investigate all phases of
the milk industry and empowers the boards to promul

gate and enforce rules and regulations for stabilizing

prices, production and supply, and declaring or estab

lishing marketing areas, nevertheless, they have been so

drafted that they shall not affect the status, force or

operation of public health laws, ordinances or require

ments.

All of the foregoing has caused health oflicials to give

thought to and have a realization of the involvement of

health laws and ordinances in economics. Attention is

called to the fact that in practically every case where a

212
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milk control board has been established the law has

designated a representative of the state department of

health as a member of the board, and this certainly is

evidence that the health phase of regulations must be

considered not only from the standpoint of health pro

tection of the consumer but also its relation to economics

of the industry.

It is within the province of city health departments to

promulgate and enforce ordinance requirements which

shall have for their basis the securing of safe, wholesome

and unadulterated milk supplies. It is obvious that com

pliance with ordinances of this type, even though they

may embody only minimum regulations essential for ac

complishing their purposes, entails considerable invest
ment and continual expense to those engaged in the

various phases of the dairy and milk industry. It must
certainly be agreed that in order to properly conduct an

industry which is as highly technical as the production,
processing and handling of milk and milk products, but
not always recognized as such, adequate financial returns
must be obtained even before net profits are considered.

Price cutting, unfair competitive and other practices,

usually referred to as “chiseling,” have prevailed to a

more or less considerable extent, and the result has been

that in some sections and the larger cities cheap milk
has been available, and businesses legitimately conducted

by concerns operating with adequate technical personnel,

adequate technical and physical facilities have been ad

versely affected and the quality control work of these con

cerns hampered. All of these factors have had their
influence in the lowering of sanitary quality from
producer to consumer and the undermining of health
regulations. In matters of unfair trade economic

practices the health department has been without juris
diction, but, undoubtedly, impartial enforcement of pub
lic health ordinances and laws would have deterrent
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effects in many instances, thus materially assisting in the

maintenance of proper sanitary quality and standards.

ORDINANCES, Gmmms AND OTHER FACTORS

When considering the subject of ordinances it must be

borne in mind that such legislation has not been enacted

in all sections of the country, but such measures have

been adopted in the larger centers of population and
progressive communities where public health activities
have prevailed for years. People in all communities have
not yet become “safe-milk-minded”, or have not been

informed of the necessity of such measures. In many
small towns and sparsely populated areas practically
no public health work is carried on as local activities ex

cept as may be absolutely demanded by state statute,
which condition is

,

of course, due to lack of funds. Thus
these districts are dependent upon the state health de

partments which are usually without adequate funds and
personnel to conduct intensive local work, but the

“county or district health plan” in those states where es

tablished is correcting this situation and affording op
portunity for milk supply supervision.

In practically all states and similar jurisdictions
statutes defining and regulating foods, including milk,
and specifying standards of quality, production and
processing, have been enacted. Consideration should be

given to the point as to whether or not efficient state and
local enforcement of these acts would be adequate pro
tection for the health and welfare of the consumers. If
additional provisions are deemed necessary for incorpora
tion in local ordinances, caution should be exercised to
limit such provisions to fundamental essentials.

In some localities ordinances have been enacted but,
through political influences or inadequate appropria

tions, are not enforced. Irrespective of how meritorious

an ordinance may be it is only as good as its enforcement.
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Milk grading ordinances are the type which have most

generally been adopted and have been in force in some

cities for a number of years. The grading of milk has

been held to be an effective means of attaining improved
methods and conditions of production and processing,

and improved sanitary quality of supplies; also a means

of informing the consuming public of the character of
available supplies by requiring grade designations to be

printed on milk container caps, tags or labels. These
ordinances define and permit from two to several grades

of milk.

Some ordinances do not recognize “grades”, but
grade and other designations placed on products by deal

ers, many of which terms are meaningless, misleading and
sometimes untrue, are tolerated in the administration of
milk supervision.

Health departments have always advocated the liberal
use of milk, and those factors which have a direct bear

ing on the increasing of the cost of this most essential

article of diet tend to defeat the efforts made to increase

the consumption of milk. In the smaller or isolated
communities producer-dealers as a rule predominate in
the milk business and they are not usually confronted
with the very complicated systems encountered by the

large distributing concerns operating in the large centers

of population where extensive milk sheds are involved.
In these larger districts supply and demand with sur
pluses and shortages in the milk production, coupled with
the purchasing classifications of products according to the

use to which they are put, i.e., fluid milk, fresh cream or

manufacturing present a complicated problem plus ordi

nance requirements of numerous cities within the given

district where the products are ultimately dispensed, ac

centuate this problem, especially since ordinances are

frequently divergent in requirements, and set up milk
grades which are not always uniform in their specifica
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tions. Opinion has always been that ordinances should

be simplified and unified within all practical, reasonable

limits.

ORDINANCES

As an example of the grading ordinances for milk the

United States Public Health Service Milk Ordinance and
Code is cited. At least in principle this ordinance is

typical of milk grading ordinances.

This ordinance is approved by the Public Health Serv

ice, United States Treasury Department and the Bureau
of Dairy Industry, United States Department of Agricul
ture, and is recommended for adoption by states and

communities in order to encourage uniformity of methods

of milk control practice in the United States. The United
States Public Health Service has appointed a Board of
Consultants, termed the Plublic Health Service Milk
Sanitation Advisory Board, in order that it may have at
its command the technical advice of a comprehensive

group of experts in the various phases of the public
health control of milk supplies, and in allied problems

relating to the production, processing and distribution of
milk. This will probably be a permanent board, although
the personnel will probably change as the years elapse.

The board is comprised of six State Health Department
milk control officials, a representative of the Division of

Market Milk Investigations, U. S. Department of Agri
culture, a representative from the oflice of Milk In
vestigations, United States Public Health Service, and
one representative each from the International Associa
tion of Milk Dealers, Dairy and Ice Cream Machinery
and Supplies Association, and Certified Milk Producers

of America, Inc.

This ordinance provides for seven grades of milk in

addition to Certified milk, and its enforcement requires

the grading or regrading of milk supplies every six months

at least.
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The ordinance is drafted in such a manner that rather

complete regulations and requirements are specified for

grade “A” Raw milk. The second grade is “B” Raw,

which has a higher permissable bacteria count than

grade “A” Raw, i.e., 200,000 per c. c. instead of 50,000

per c. c., and tight wood floors are permitted in dairy

barns in place of concrete or other impervious material,

and whitewashing or painting of stables is not required

as for the grade “A,” and likewise it is not necessary to

provide partitions in the milk house to separate milk
operations and cleaning of utensils, or to have a water

supply piped into the milkhouse, or provide stationary

wash and rinse vats and separate chlorinating compart
ments for utensils, or to use single service strainer filter

pads, or to have covered delivery equipment of a type

that will protect the milk from the sun or contamination.

Grade “B” Raw milk shall be cooled to a temperature of

not more than 70° F. while grade “A” Raw must be

cooled to a temperature not above 50° F. Grade “C” Raw
diflers from grade “B” in that 1,000,000 bacteria per c. c.

instead of 200,000 is permitted, and in not requiring the

following; wood floors are not demanded in stables, clay

being acceptable; tight ceiling is not required in stable

if there is a second story above; manure removal and

storage to prevent fly breeding or access thereto by cows

is not demanded; utensils for handling or storage of milk
or milk products do not have to be of nonabsorbent ma

terial or of construction for easy cleaning, or be in good

repair with seams and joints soldered flush, and pails do

not have to be of the small mouth design; milkers and

milk handlers do not have to wear clean outer garments

while working; milk stools do not have to be made of
metal or other impervious material; milk does not have

to be removed from the stables for straining or pouring
into other containers; no temperature is specified to
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which the milk shall be cooled or delivered and it is not

required that milk containers shall be mechanically filled

or mechanically capped, which indicates that this product
may be sold without bottling, or at least may be placed

in the final container by hand operation.

Grade “D” Raw milk is raw milk which does not meet

the requirements for grade “C” Raw milk, and which

shall be plainly labeled “cooking purposes.”

Grade “A” Pasteurized milk is grade “A” or grade

“B” Raw milk which has been pasteurized, cooled and

bottled in a milk plant conforming with specified items

of sanitation and the average bacterial count of which

at no time after pasteurization and until delivery exceeds

50,000 per cubic centimeter.

Grade “B” Pasteurized milk is grade “C” Raw milk

which has been pasteurized, cooled, and bottled in a

milk plant conforming with all the requirements of grade

“A” Pasteurized milk.
H )7Grade C Pasteurized milk is pasteurized milk which

does not meet the requirements for grade “B” Pasteurized
milk and which shall be plainly labelled “cooking only.”

Two alternative wordings of the ordinance are offered

because some communities prefer to use the grading and

degrading system of improving milk quality, whereas

others prefer to use exclusively the system of forbidding
the sale of milk which does not comply with all items of

sanitation, and instituting procedure if the violator in
sists in selling.

For most cities the Public Health Service recommends

that the grades be limited to Grades “A” and “B” pas

teurized, certified and Grade “A” raw, except during
temporary periods of degrading.

In some cases it may be practicable to reduce still fur
ther the number of grades permitted to be sold to an

even more desirable minimum, namely, Grades “A” Past.
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and Certified. In other cases, such as communities just

beginning milk sanitation work, there may be a fear of

milk shortage unless the lower grades of milk are per

mitted to be sold for an extended period, and additional

wording to meet this situation is provided.

The local enforcement of the ordinance as adopted is

subject to investigation and checking by a designated

official state agency.

The code is an explanatory document of each section

of the ordinance and gives the public health reason for

each. It is a guide for enforcement officials.

A perusal of this ordinance and code will reveal that

there are some items on which unaminous opinion may

not be obtained. As example; bottle caps which com

pletely cover the pouring lip of the bottle are not re

quired, the handling of two or more grades of milk in

one plant is permitted if separate equipment and sepa

rate rooms are used, and it is specified that milk to be

consumed in the form of whole milk shall be delivered to

the final consumer within sixty hours of the time of

pasteurization, but no public health reason is given for

this last requirement, and other items.

The enforcement of this ordinance requires the serv

ices of technical personnel and technical facilities. Al
though the ordinance is held to be the means of securing

uniformity in regulations and is stated by the United

States Public Health Service to have been adopted by

approximately 550 cities principally in the southern

states, many.items of requirements and provisions are

left to the discretion of the health officer.

If it is necessary for codes to be formulated for fair
practise in the dairy industry itself, it is equally impor
tant to formulate definite, uniform sanitary regulations
which are effective and not unnecessarily burdensome.
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Requirements commonly specified in different ordi

nances may be classified under three headings: namely,
Safety, Palatability and Esthetics.

Under “safety” should be included all items which

have a direct bearing on public health;
Under “palatability” should be included those factors

which influence consumption through flavor, odor and

appearance of the product;

Under “esthetics” should be included those items which

relate to appearance and decency which are desirable

in all food establishments, and which indirectly affect

public health.

A careful study should be made of all existing ordi

nances to eliminate any requirements which do not come

under any of the three classifications suggested. Any such

regulations are unwarranted, onerous and an unnecessary

burden on the dairy industry.

It is not intended to imply by the foregoing that the

ordinance approved by the Federal Agricultural and

Health authorities for the voluntary consideration of

states and municipalities does not satisfy the above cri

terion of the elements which should be included in an

ordinance.

LEGAL PHASES

In order that an ordinance shall be legal it is im

portant that same be drafted in conformity with pro

visions of state statutes, and this is particularly true in

the matter of standards and classes of milk, designated

by the ordinance as permissible.

Often the legality or constitutionality of ordinance pro

visions and the jurisdiction of health departments are

contested before the courts. With the belief that same

will be of value to control oflicials and the industry, the

following resumé with case references prepared by Dr.
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James A. Tobey, a member of this committee, is pre

sented:

“THE TERRITORIAL JURISDICTION or CI'rIEs IN CoN

TROLLING MILK.”
“It is now a well-established principle of public health law that

municipal corporations may properly impose and enforce reasonable

and necessary sanitary regulations with respect to dairies which are

beyond their own borders, if the milk from these dairies is actually dis
tributed within the city. The validity of such ordinances has been

upheld by many courts of last resort in this country, including the

United States Supreme Court.(1)
More than a quarter of a century ago the rule was laid down in a

Minnesota (2) decision that a city may require inspections of dairies

even if they are beyond the city limits, and similar opinions were de

livered by a Virginia court in 1903,(3) a Tennessee court in 1911,(4) and

a Pennsylvania court in l912.(5) An Alabama court decided in 1914 that
a license fee is not a property tax and can properly be imposed upon a

person residing outside the city who sells milk in the city.(6)
Although the United States Supreme Court had held in 1902 that a

state may prohibit the entry of diseased cattle or impure milk,(7) and in
1904, 1905, and 1906 had sustained as constitutional the regulation of
milk supplies by municipal authorities (8) and the delegation of this
power to health officials,(9) not until 1913 did a case come before it in
which the question of the territorial extent of the city’s powers was

raised.

In the leading case of Adams v. Milwaukee, (10) it was decided by
the highest court in this country that a city ordinance requiring all
milk entering the city to be only from tuberculin tested cattle violated

none of the provisions of the Federal Constitution, including those

providing for due process of law and the equal protection of the laws

for all citizens. This case also held that a violation of the ordinance

justified destruction of the milk by the proper authorities. A Georgia

Court has likewise held that a city may prevent unsafe milk from
entering its borders. (11)

In a recent Oregon (12) case, an ordinance of the city of Portland
was attacked on the ground that it conferred extra-territorial powers
on the city health oflicer because a license was required from all
dairies from which the milk supply of the city was derived, and would

be granted only after certain sanitary requirements had been com

plied with. In upholding the validity of this ordinance, the court

stated:

“The ordinance in question, so far as it requires all persons sell
ing milk within the city to comply with the requirements of the

ordinance and to obtain a license before selling or vending milk
within the city, is a reasonable police protection and a proper ex
ercise of the police powers of the city.”
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This court also quoted at length from the early Minnesota de

cision, (2) in which it was stated that:

“It is a matter of common knowledge that much of the milk
sold in a city is produced in dairies situated outside the city limits.

Any police regulations that did not provide means for insuring

the wholesomeness of milk thus brought into the city for sale and

consumption would furnish very inadequate protection to the lives

and health of the citizens. It is also a matter of common know

ledge, as well as proof in this case, that the wholesomeness of milk
cannot always be determined by an examination of the milk it
self. To determine whether it does or does not contain the germs

of any contagious or infectious disease it is necessary to inspect

the animals which produce it. This inspection is wholly voluntary
on the part of the owner of the dairy or dairy herd. If he does

not choose to submit to such inspection, the result merely is

that he cannot obtain a license to sell milk within the city. The
ordinance has no extra-territorial operation, and there has been no

attempt to give it any such effect. The only subject upon which

it operates is the sale of milk within the city.”

Although the jurisdiction of municipalities over dairies beyond their
own limits has been upheld as a valid exercise of the police power,

this power must be used in a reasonable manner. Thus, a city
ordinance requiring a fee of $25.00 a day for inspections of dairies

more than five miles beyond the city limits, and no fees for dairies

within the five-mile zone was held to be unreasonable and void by
the Florida Supreme Court in 1928. (13) It is interesting to_ note,

however, that in an action brought by a citizen of Georgia, a Federal
District Court upheld in 1930, a state law of Florida requiring per

mits to sell milk, except from Florida owners of five cows or less

who sold in their own counties. (14)
The Supreme Court of New Hampshire rendered an interesting and

important decision in 1931 when it held that a city board of health

could not deny a license to sell milk to a non-resident dairyman

whose milk was sanitary and whose dairy complied with the require

ments of the local board of health. (15)

In two noteworthy decisions in New York, (16) and in California, (17)
the validity of city ordinances requiring milk for sale in the city
to be pasteurized within the city limits has been upheld as a proper

exercise of the police power in the interests of the public health.

The various decisions mentioned confirm the principle which has

been stated elsewhere (18) that “the courts in this county continue

to be liberal and progressive in upholding all reasonable regulation

of such an essential food as milk. The courts seem to recognize

what scientists concede, that milk is our most nearly perfect food, (19)
and that the best interests of public health are maintained and pro

moted when the cleanliness and safety of milk are properly safe

guarded.
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Tobey, J. A.: Public Health Law. Williams & Wilkins, 1926.

State v. Nelson (1896), 66 Minn. 166,68 N.W. 1066, 61 Am. S.R. 399,

34 L.R.A. 318.

Norfolk v. Flynn (1903), 101 Va. 473, 44 S.E. 717,99 Am. S.R. 918,

62 L.R.A. 771.

State v. Davis (1911), 1 Tenn. C.C.A. 550.

Hill v. Fetherolf (Pa. 1912), 84 A. 677.

Ridgeway v. Bessemer (1914), 9 Ala. Ap. 470. 64 So. 189.

Reid v. Colorado (1902), 187 U.S. 137, 23 S. Ct. 92, 47 L. Ed. 108,

12 Am. Crim. Rep. 506.

Fischer v. St. Louis (1904), 194 U.S. 361, 24 S. Ct. 673, 48 L. Ed.
1018; St. John V. N. Y. (1906), 201 U. S. 633, 26 S. Ct. 554, 50 L.
Ed. 896. _

Lieberman v. Van De Carr (1905), 199 U. S. 552, 26 S. Ct. 144, 50

L. Ed. 305.

Adams v. Milwaukee (1913), 228 U.S. 572, 33 S. Ct. 610,57 L. Ed.
971.

Leontas v. Savannah (1927), 164 Ga. 278, 138 S.E. 154.

North v. Portland (1927), 123 Ore. 180, 261 P. 895.

Root v. Mizel (Fla. 1928), 117 So. 380.

Noble v. Carlton (Fla. 1930), 36 Fed. (2d) 967.

Whitney v. Watson (N.H. 1931), 157, A. 78.

Lang v. Niagara Falls (1928), 231 N.Y.S. 368.

Witt v. Klirnm (Calif. 1929), 274 P. 1039.

Tobey, J . A.: Recent court decisions on milk control. U. S. Public
Health Reports, Dec. 2

,

1932.

Crumbine, S. J . and Tobey, J . A.: The Most Nearly Perfect Food.
Williams & Wilkins. 1929. Also, Tobey, J. A.: Milk, The Indis
pensable Food. Olsen, 1933.

It has been the aim of the committee to give an im

partial presentation of its assigned subject with thehope
that the material submitted may be useful to those en

gaged in milk control work both in public departments
and the industry.

DISCUSSION

Professor Parfitt: I should like to ask Mr. Palmer
whether they considered the problem which arises where a

municipality has a well controlled milk supply but where

people can go just outside and buy milk at a much lower

price.
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Mr. Palmer: The committee did not consider that, but
I can tell you what happened in our own jurisdiction.
Our ordinance requires that the milk be either “Certified”
or pasteurized. It was attacked in court by a citizen who
stated he could not secure raw milk other than “Certi
fied.” The New Jersey Supreme Court held that there

was nothing to prohibit the individual from going outside
of the territorial limits of the city and purchasing any
milk desired and bringing it back for his own personal
consumption.

Chairman Krueger: That problem prevails in practi

cally all cities. It certainly is a live question.
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AN EXTENSIVE TEST CF VARIATIQNS
IN BACTERIA COUNTS ON IDENTICAAL

MILK SAMPLES
WALTER D. TIEDEMAN

State Department of Health

Albany, N. Y.

THE
New York State Department of Health has car

ried on an extensive experiment in comparing 718

standard plate counts made upon eighty sets of ten

identical samples of milk by seventy-eight technicians in
seventy-four of the laboratories approved by the Depart
ment for the examination of milk samples and located in

various parts of the State. This was followed by a com

parison of the results obtained by having department
technicians plate other identical samples of the milk at
the same time on samples of media submitted by fifty
four of the participating laboratories.

In the first part of the experiment ten large samples of
milk were prepared in milk cans in one of the depart
ment’s mobile laboratories, then stationed at Geneva.

Portions of each of these ten samples were transferred to

eighty sets of sterile vials under carefully controlled con

ditions. These vials were grouped in sets of ten each and

were stored immediately in ice water. Temperatures
were taken from time to time in milk in additional con

trol vials and at no time was a temperature in excess of
40° F. recorded up to the time of delivery to the various
laboratories. At the time of plating, however, some

samples gave temperatures as high as 48° F. in a few

instances in which the samples were placed in refrigera
tors after receipt at the laboratory and not in ice water as

requested.

The samples were distributed by automobile. Three

cars left Geneva in different directions to deliver samples

directly to laboratories. The fourth car took a number

225
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of samples to Albany for re-distribution. At Albany the

samples were divided among five men with cars who
distributed them to different groups of laboratories. The
preparation of the samples were completed at 7 P.M., on

May 16, 1932. The delivery of the samples was started
immediately and completed within 24 hours. All labora
tories plated the samples simultaneously at 2 P.M.
(Eastern Standard Time) on May 18, 1932.

Our laboratory technicians plated two sets of samples

immediately after the preparation of the samples was

completed. Both of these sets were preserved and addi
tional plates made at the time all laboratories plated the

samples. Our men also made standard plate counts on

a set of samples which had been carried over the com

plete circuit in one of the cars making deliveries of
samples to ten other laboratories and returned to our

laboratory. The results of these five series of plate
counts are presented in Table 1, together with the median
of all the counts that were made. They check remark
ably closely and we believe can be taken to indicate that
the effect of storing the samples at temperatures varying
from 33° to 40° F. and carrying them around in automo

biles had no effect upon the standard plate count.

The samples sent out were numbered from 1 to 10 and
the laboratories were given no information as to their
origin or as to the probable range within which the

plate counts might be expected to fall. The instructions
were simply to plate 1/100 and 1/1000 dilutions of each

sample with the additional requests that if in any in

stance an accurate count could not be made of all colonies,

an estimate of the number of colonies be made if possible

and also that the letter “P” be inserted after the count

if “pin-point” colonies were numerous.

The samples numbered 1, 3 and 5 were identical

samples of “normal” raw milk. Sample No. 2 was raw

milk which had been incubated to increase the count.
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TABLE 1

STANDARD PLATE COUNTS or “CoN'rROL” SAMPLEs

Median of

Standard Plate Count
_

counts

Plated Plated Plated by all
Sample 5-17-1932 5-18-1932 5-18-1932 labora

Series A Series B Series A-1 Series B-1 Series C tories

1 5,000 5,500 5,000 4,300 4,500 5,400
3 5,000 4,600 4,800 4,200 5,100 5,000
4 16,000 13,000 18,000 16,000 11,000 17,000
5 5,000 4,800 3,900 4,900 4,900 5,200
6 19,000 16,000 16,000 16,000 15,000 20,000
7 3,100 4,800 4,500 3,100 2,900 4,400
8 27,000 28,000 24,000 24,000 24,000 24,000
9 4,100 4,100 4,700 4,900 3,800 6,600

10 29,000 24,000 26,000 24,400 25,000 16,000

All counts are within the 1:5 Ratio Range.

S7eries

A and B were plated the day following preparation of samples,
5-1 -32.

Series A-1 and B-1 were plated 24 hours later i.e., on 5-18-32 at the
same time that all other laboratories plated their samples. Samples
were the same as Series A and B.

Series C is a series which was carried throughout trip made to de
liver samples to various laboratories. This series was plated 2:30 P.M.,
E.S.T., 5-18-32.

All samples were plated in the same laboratory by one worker.

Samples 4, 7 and 8 were normal pasteurized milk.
Samples 6 and 9 were normal raw milk. Sample 10 was

milk from a cow whose milk ordinarily contained long
chain streptococci.

The results of the examination of these samples are

summarized in Table 2 and are presented in a mass dia
gram in Figure l. If we are to.expect exact mathemat
ical agreement in counts made on identical samples of
milk in different laboratories, this work clearly indicates
that this cannot be obtained. There are considerable

variations and we found ourselves at a loss to know
which counts to accept as correct, It might be held that
other things being equal the highest count obtained on

any one sample represented the closest estimate of the

actual number of colony producing bacteria present. We
must take into consideration, however, that a standard
plate count does not represent an estimate of the total
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number of bacteria present but an estimate of the num

ber of bacteria in the milk capable of producing colonies

on the particular kind of agar specified and under the

conditions laid down in “Standard Methods of Milk
Analysis.” With this in view, we reached the conclusion

that the median of all the counts obtained on any one

sample more nearly represented the correct standard

plate count for that sample.

It was also difficult to determine what departures from

the median count should be considered reasonable.

“Standard Methods of Milk Analysis” of the American

Public Health Association contains the following state

ment:

The conclusions reached by Breed and Stocking are that the margin

between two plate counts made from similar samples of _market milk
must be as great as one to five before it becomes a practical certainty

that the larger count actually represents the larger number of bacteria.

Taking the median of all counts made on any one

sample of milk as the most nearly accurate for that

sample and dividing a 1 :5 ratio either side of this median

for the purpose of this study, we have arrived at what
may be considered a reasonable range within which all
counts may be expected to fall. The vast majority of
the counts fell within these limits as shown in Table 2

and Figure 1. Sample N0. 2 was omitted from the suin

mary for the reason that most laboratories having made

only the dilutions requested were obliged to either esti

mate the number of colonies on the plate or report them

as too numerous to count. Of the total of 718 counts
made on the nine remaining samples, 588 or 81.8 per cent

fell within the arbitrary 1 :5 ratio range.

The results were in closest agreement in the standard
plate counts made on normal raw milk. Of 241 counts

made on identical samples of normal low count raw milk,

namely Numbers 1, 3 and 5, 221 or 91.7 per cent fell
within the 1:5 ratio range. One of the reasons for mak
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ing samples 1, 3 and 5 identical was to see how this milk
would be graded by the various laboratories. A special

presentation of these results is given in Figure 2. The

State Sanitary Code requires that the results of the

standard plate counts on samples of milk collected on

three different days be averaged (arithmetically) to de

termine the grade of the milk. The limit for Grade A
milk is 30,000. Only two of the 74 laboratories would

have thrown this milk out of its grade. If the grade had

been “Certified” with a maximum permissible average

count of 10,000 only three of the laboratories would have

thrown the milk out of that grade.

There was a tendency for greater variations in the

counts on pasteurized milk. Of 239 counts made on three

different samples of normal low count pasteurized milk
178 or 74.8 per cent fell within the 1:5 ratio range. A
possible explanation of this is that the bacteria which sur

vive pasteurization do not grow as uniformly well in agar

under conditions laid down for making standard plate
counts as the bacteria which are killed by pasteurization.

Variations similar to those noted in counts made on

pasteurized milk occurred in counts made on the Sample
No. 10 of raw milk from a cow whose milk normally con

tained long chain streptococci. Of seventy-nine counts

made on this sample, sixty-one or 77.3 per cent were

within the 1:5 ratio range. Since many laboratories re

ported small or pin-point colonies on this sample we

conclude that the organisms do not grow well on standard
agar under standard conditions.

In an effort to eliminate more of the variables and

determine, if possible, the most important single factor in

the variations obtained, in making standard plate counts,

this experiment was carried one step further and each of

the participating laboratories was invited to send in a

sample of approximately 100 c.c. of their routine agar

media for milk counts. Fifty-four samples of agar were
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received and a group of technicians plated four selected

samples, three of milk and one of cream, on the same

day in the state laboratory using each of these samples of
media. Since all of the samples of any one dilution came

out of the same dilution bottle, a number of possible

variables were eliminated. After a sample was plated on

each of ten different media a plate was poured using our
media as a control. There were five sets of these plates

poured with our media for each of the four samples.

Sample No. 1 was normal raw milk. Sample No. 2 was

pasteurized milk with a moderately high count. Sample
No. 3 was raw milk from a cow having chronic mastitis.
Samples No. 4 was pasteurized cream supposed to con

tain thermophilic or thermoduric organisms.

The results of the examination of these samples are

given in Tables 3 and 4. The standard plate counts on

control samples show maximum variations of about 12

per cent in the duplicate counts on our media for Samples

1, 2 and 4 and of 26.3 per cent on Sample 3, the pasteur
ized milk containing thermophiles.

Table 3

DUPLICATE PLATINGS or Snares or SAMPLES UsrNo SAME MEDIA
(Controls in Media Comparisons)

Standard Plate Counts

Sample 1 Sample 2 Sample 3 Sample 4
15,000 64,000 240,000 2,600,000
17,000 66,000 190,000 2275.000
17,000 65,000 190,000 2,600,000
17,000 67,000 190,000 2,600,000
10,000 74,000 180,000 2,405,000

Average ................ .. 16.400 67,200 198,000 2,496,000
Median ................. .. 17,000 66,000 190,000 2,600,000

Greatest
variation of
one sample
from median._._.____ 2.000 or 8,000 or 50,000 or 325,000 or

11.8% 12.1% 26.3% 12.5%
Median for
samples plated
on all media ....... ._ 15,000 53,000 190,000 2,015,000

After every_ tenth duplicate set of plates_had been poured on other
media, a duplicate set was poured with media from the base laboratory.
The above Standard Plate Counts are these counts.
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Table 4 shows that none of the standard plate counts

on normal low count raw milk fell outside the 1:5 ratio

range. Only 2.1 per cent of the counts on normal pas

teurized milk of relatively low count fell outside this

range. On raw milk from a cow with mastitis 17.0 per
cent of the counts were outside the range and 10.3 per
cent of the counts on pasteurized milk containing ther

mophiles were outside the range. On both these samples

the counts outside the range were all on the low side in

dicating failure of the organisms to grow sufliciently to

produce discernible colonies.

Within the range specified by standard methods,

namely 6.2 to 7.0, the pH of the media apparently had no

bearing upon the count. Six samples of media, which

showed a pH above and below this range, were excluded

from the summaries because they did not comply with

Standard Methods.
In general, the results obtained by eliminating as many

variables as possible except the media are in much closer

agreement than the results of plate counts made inde

pendently by the same laboratories on identical samples

of milk.
As a result of these studies, we have reached the follow

ing conclusions:
1 That standard plate counts made ‘by different laboratories on

identical samples of normal low count raw milk are in close agreement.
2 That such counts made by different laboratories on high count

raw milk, on abnormal raw milk and on pasteurized milk show marked

variations.

3 That the preponderance of standard plate counts falling out of
range are on the low side suggesting failure of some of the bacteria to

produce discernible colonies.

4 That strict adherence to Standard Methods of Milk Analysis is

necessary to minimize the differences in counts made by different lab

oratories under present conditions.

5 That a modification of Standard Methods to provide for a media

more favorable to the growth of bacteria that may be frequently

found in milk and to provide an incubation temperature more favorable

to such growth is desirable in the interest of uniformity.
6 That further standardization of methods is desirable.

This work was made possible through the interest of
Dr. Paul B. Brooks and the cooperation of Mr. C. A.
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Holmquist, Director of the Division of Sanitation, Dr. A.
B. Wadsworth, Director of the Division of Laboratories
and Research and of the directors and technicians of the

many participating laboratories. The samples were col

lected and prepared for distribution by N. J . Hohl and

C. H. Colvin, working in cooperation with Richard
Eglinton of the city of Geneva.

Mr. W. S. Davis and Mr. Cornelius Kelly of the Divi
sion of Laboratories and Research and Dr. J. D. Brew
and Mr. N. J. Hohl of the Bureau of Milk Sanitation
plated the samples in the last series which were counted

by Messrs. Hohl and Colvin. Mr. C. Sidney Leete did
much of the work of compiling the data. Grateful ac

knowledgement is made for assistance rendered by the

late L. M. Wachter, in securing the cooperation of the

laboratories and in analyzing the data.

DIscUssIoN

Mr. Frank: I think this paper and one I heard several

days ago presented before the Laboratory Session of the
American Public Health Association from the Geneva
Station, are the two most valuable papers I have heard

in connection with laboratory work on milk in a number
of years. In the Geneva paper a 32 degree incubation
temperature rather than a 37 degree temperature was

suggested. The range is much narrower. I wonder
whether your results might not have compared more

closely if that had been used. Another thing. the devia
tions would have been less still if the logarithmic rather
than the arithmetical average had been used.

Mr. Tiedeman: In answer to Mr. Frank I would like
to say that I do believe that if samples had been in
cubated at a temperature of thirty-two and if we could
have had a media more favorable for the growth of these
bacteria, the count would have been very much more

uniform. Then I feel certain that the variations in
temperatures of incubators were considerable; in other
words, they were not all incubated at thirty-seven
degrees. ~
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Rendering Service, Too
.-->~-<a>o<§—.<--

Your work is the rendering of a necessary and

definite service to dairy plants and to the gen

eral public. So, also, the representatives of

Wyandotte Products are daily striving to be of

service in the solution of dairy and milk plant

cleaning problems. '

To insure the most efficient solution of these

problems there has been developed a family

of Wyandotte Products for dairy use,—each

ideally adapted to meet special conditions.

If we can be of assistance to you, always feel

free to call on us.

The J. B. Ford Company Wyandotte, Mich.

“When Writing Mention This Report”



IS A SINGLE GRADE QF PASTEURIZED
MILK SUFFICIENT?

AFFIRMATIVE
G1,zones A. WEST

Supervisor of Foods and Sanitation
_

Department of Health, Rochester, N. Y.

T HE controversy between the single grade and mul

tiple grade plan for pasteurized milk has been

smoldering for some time and breaks out spasmodically
each year, when milk control oflicials gather for discus

sion of their mutual problems. An analysis of our pres

ent grading systems naturally directs us to their effect

on the milk industry, the inspection personnel, and the

public. To the dealer and to the farmer our present

grading systems, no doubt, offer a picture of necessary

confusion, to the inspector one of unnecessary details,

and, to the public, one of implied safety. By expanding
and deflating these thoughts, to the test of scientific
evidence and practical procedure, I aflirm that the single

grade for pasteurized milk is not only sufficient but ob

viously must be the true public health grade for proper
public health administration. The single grade allows
milk safety to proceed along on a true public health
basis, and milk quality to develop on a sound marketing

basis.

_ THE PUBLIC HEALTH ASPECT

The fundamental basis for health departments to up
hold any grading plan is primarily for the protection and
preservation of public health. For any grading plan, to

protect the public health, only accepted minimum stand

ards for safety should be considered. Our province, as

health departments, is to set up such a minimum standard
to assure relative freedom from pathogenic bacteria, sedi

ment and adulterants in order to make a product that

238
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is safe, clean, fresh and wholesome. These would depend

upon actual safety factors for public health, public opin

ion, public interest in milk sanitation, economic factors

and local practice.

Additional factors in higher grading plans concern

themselves largely with the economic aspect such as,

the public demand for higher restrictions, the public
willingness and ability to pay for them, the dealer’s de

mand and willingness to pay for quality milk to meet

the public demand, the pride and willingness of the pro
ducer to produce better milk, and lastly the ability of
the producer and dealer to pay for improvements de

manded by the public with the price the public is willing
to pay for its milk. Since these are largely economic

factors we can obviously only justify one grade of pas

teurized milk from a public health standpoint. Although
health departments preempted the milk grading field
early in its history, this is no excuse to permit them to

wander away from this accepted health function into
the field of marketing. They are not agencies to impose

any more production and pasteurization requirements
than are necessary for practical milk safety, nor obliged
to furnish free laboratory service to the industry or to

advertise milk to increase consumption unless all milk
is reasonably safe.

Many quality factors, in our alphabetical grading sys

tems, have not been recognized through our so-called

health grades. To be fair to the public and the milk
industry, the quality factor in milk should be placed on

a sound marketing basis and not a false public health

basis, unless we want to continue to harm our certified

and Grade A markets when purchasing power of the

public is absent. Many of our producers and dealers need

little or no urging, no premium payments, or even inspec

tion to satisfactorily comply with our regulations. In
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most cases a sound marketing basis has produced these

results and not health departments. We can do more

toward elevating our average milk quality by concentrat

-ing our efforts on the substandard milk than by expecting

the public to pull it up by choosing milk of the highest

grade as better and safer. Through our false conception

of grading milk on a public health basis, alphabetically,
we have led the dealer and public to sanctify the Grade

A label based on nice distinctions having little or no

public health significance. Although milk is the ultimate

product consumed, it rarely is properly graded on a basis

of quality except in milk contests for blue ribbons, etc.

By establishing a single grade on a true public health

basis of safety, we encourage the milk industry to sell

milk on a sound marketing basis of quality. Our biggest

contribution to public health, to the dairymen and the

public, should be to set the dairy industry on the road

to quality milk on a sound marketing basis. By establish

ing a true public health grade we can shift the attention

of the milk industry to the logical method of improving
milk quality through the product itself and health depart

ments to the logical method of improving milk safety

by concentrating on the subsafety milk.

THE HEALTH OFFICE

By having only one set of regulations to consider and

enforce, the health department personnel is allowed more

time and effort to concentrate on our most important
group, from a public health standpoint—the subsafety

group. Having only one set of records to keep, paper
work is reduced to a minimum and the time thus saved

allows us to concentrate on inferior milk and offending

dairymen, by essential reinspection. Our sampling and

grading periods effect better milk control by choosing

our own necessary intervals in our grading period rather
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MORTENSEN
POSITIVE

AUTOMATIC
SYSTEM OF PASTEURIZATION

is now available to the smaller as well as the larger capacity

plants.

The JUNIOR Mortensen System of Pastcurization has

just been perfected and is being offered to the trade for

the first time in sizes of 2,500 and 5,000 pounds per hour

capacities.

It provides a complete milk plant occupying a space of

8’x8' and is priced at a figure that places it within the

reach of moderate size plants.

The Mortensen System of Pasteurization is made in sizes

of from 6,000 to 24,000 pounds per hour for plants of larger

capacities and continues to be the most efficient and com

pact Positive Automatic method of processing quality

milk by the continuous flow system.

Catalogues with full description of either System are

now available for free distribution.

Please indicate capacity interested in.

STANDARD MILK MACHINERY 00
INCORPORATED

"

LOUISVILLE KENTUCKY

“When Writing Mention This Report”
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than accepting applications from the farmer or dealer at

a time when he is ready and wants the grading done.

Since all our safety measurements practically follow the

scientific discoveries made possible by the microscope and

eyes of the laboratory, we should look more to our labora

tories for detecting inferior milk. With one bacteria

standard we avoid time-consuming grading and announce

ments of high quality milks and leave our laboratories

free to conduct a greater variety of tests on each milk
sample with more effective results from a public health

standpoint. By placing more emphasis on inferior milk
and its cause, we tend to encourage development of com

mercial laboratories as an aid to the milk industry in a

quality program. Our grading system and laboratory

then become the servant of the milk control official for

the benefit of the public.

Health budgets in most of our communities provide
niggardly sums which must be spread over many required
services in a practical way. The single grade plan gives

us our best opportunity to apply these funds where they
will do the greatest good for the greatest number.

THE PUBLIC

By focusing all time and money on the weakest links
in the complete milk chain the single, true, public health
grade of pasteurized milk gives the public the most

direct, economical, effective, control of milk quality for
practical safety per dollar of their tax money expended.

By eliminating the responsibility of health departments
for grading milk 0.above our safety minimum, we leave

milk quality responsive to the public demand and to the

economic status of the milk industry, as it should be.

THE MILK INDUSTRY

By setting up minimum standards for safety, on a true
public health basis, the single grade plan frees the dairy
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industry from the shackles of false health grades. We

control milk safety and leave other governmental agen

cies and the milk industry to control milk fraud, or mis

branding of special or superlative milks. By directing

the thought of the milk industry to milk quality, instead

of many unnecessary requirements, we relieve the milk

industry of heavy financial burdens and direct the ex

penditure of its money on those urgent production and

pasteurization needs which are hindering milk safety

most. The contact of the inspector with the industry

will be more satisfactory, making collusion unnecessary

since the inspection decisions do not officially decide pre

mium payments of milk. By eliminating the profit con

sideration from health regulation we can enter upon a

broad educational field for milk quality. By working on

the substandard group, where milk safety is in more

danger, we eliminate unfair competition of inferior milk
for the betterment of the dairy industry.

STATE AND NATIONAL PROGRAMS FOR MILK CoN'rRoL

Finally, the single grade plan for pasteurized milk sim

plifies our milk control programs with fewer grades to

consider or confuse the milk industry, control officials

and the public. A simplified single ordinance setting

down minimum production and pasteurization require

ments means fewer regulations which simplifies the prob

lem of uniformity. We thereby eliminate excess detail

and paper work by establishing uniform health procedure

and desired result,—~clean, safe milk. Any community

can then adopt its own quality standard providing it
establishes a minimum standard of safety along funda

mental health principles as we now know them.
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The single, true public health grade for pasteurized

milk meets the test of the public health standard ordi

nance program because:

1 It provides for a maximum degree of milk safety by concen
trating our time and effort on the sub-standard group.

2 It encourages greater milk consumption by enlisting a renewed

dealer interest to increase consumption, on a true milk quality
basis.

0 3 It secures the cooperation of the dairy industry, particularly
because it simplifies the production and pasteurization re

quirements.

4 It is adaptable to small, medium, and large-sized cities be

cause it places milk on a true public health basis, and leaves

quality programs to develop on a sound marketing basis, as

demanded by each community.

Our milk grading procedure, as practiced by control

offficials, is at the crossroads. It is up to us to decide

whether we should continue the old time course of al

phabetical grades of milk, on a vague public health theory

that the public will solve our problem by buying the

highest grade represented as the safest and best milk
through a label, or, adopt a single true public health

grade which more adequately protects the public health,

improves milk quality, benefits the dairy industry, re

lieves the health office of needless detail, and gives the

public more milk control service and health protection per

dollar of their tax money expended. When we consider

all factors in grading on a public health basis we can

bring about the greatest quality of safe milk for the

greatest number at the lowest cost by adopting obviously,
one true public health grade for pasteurized milk.



IS A SINGLE GRADE OF PASTEURIZED
MILK SUFFICIENT?

NEGATIVE .

LEsL1iz C. FRANK

Sanitary Engineer in Charge, Oflice of Milk Investigations,
U. S. Public Health Service

IN
BEGINNING my discussion I wish to clear up any

misunderstanding which may exist by saying that the

Ordinance recommended by the federal health and agri

cultural agencies accommodates either the single grade

or the multi-grade method. What follows is a justifica
tion of our advice to cities that while the Ordinance will
be approved in either form, we believe the best results

will be secured from the multi-grade form.

In order to present this problem adequately it will be

necessary to discuss some of the fundamental administra
tive principles which underlie the design of milk ordi
nances. In designing a milk ordinance we must take into

account whether it is intended merely to serve a single

given community or whether the ordinance is intended to

be used as a standard which a state or the Federal Gov
ernment will recommend to many communities in order

to promote a voluntary unification of milk control
practice. In either case the ordinance must be designed

so that it will be possible to induce the legislative body
to pass it and so that its enforcement will be most likely
to be thorough. But in the former case we have merely

the one legislative body and the one set of local condi
tions to consider, whereas in the latter case the ordinance
must be so designed as to be attractive to many legislative
bodies and to be most easily enforceable by health ofl-icers

in general.

It is obviously more difficult to design a generally ap

plicable ordinance than to design one which must satisfy
only one special set of conditions, but it is very important

245
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that we do so. I note that you have on your program for
later this morning the subject “Need of Uniformity of
Milk Laws and Regulations” and that the subject is to
be discussed from the interstate and the intrastate points
of view. I am glad that subject is to be discussed. It is

very timely. Not only is uniformity desirable at all times

and for many reasons, as has been emphasized for years

in the publications of the Public Health Service. and by
many of the members of this Association, but it is highly
desirable at this time for a special reason. All over the

country codes are being prepared for the dairy industry,
and submitted for approval to the Federal Government.
These codes have as their principal objective fair
practices and fair prices. It is coming to be generally
recognized that fair practices and fair prices will be much
easier to establish and to enforce if the codes can be based

upon uniform milk control regulations and uniform milk
grades. Following is an instance of how important
this is. Within the past few weeks a code has been estab

lished for a large municipal center whose milk shed ex

tends for a radius of several hundred miles. Within this
milk shed are communities governed by different types of

ordinances. A few days ago the health officer of one of

these communities visited the Public Health Service and

stated that, to his astonishment, most of the members

of the dairy industry had approached him and asked that

he degrade them from Grade A to Grade B. He was

dumbfounded, of course, but asked why, and the mem

bers of the dairy industry told him frankly that the new

code of the milk shed within which they were located was

based upon the grades defined in the milk ordinance of

the large municipal center, and that if they attempted

to sell their Grade A milk at the Grade A price stipulated

in the code their business would be taken over by other

members of the industry who would be willing to sell a

lower grade of milk. Hence, they were requesting that
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they be permitted to label their milk with a lower grade

label in order that they might be permitted to ask the

lower price, and thus retain their business.

However, I shall not enlarge upon this as it only in

cidentally bears upon the present subject. But I do wish

to make clear that at all times and now above all times it
is necessary that in considering the principles of ordi
nance construction we must have in mind the advisability
of the general nation-wide adoption by municipalities of
one type of milk ordinance providing for uniform milk
grades. When we consider the grades to be included in
an ordinance we should therefore remember that the

ordinance should be suitable for general adoption.
Now what are the requirements of such an ordinance?

They are:—
(1) It should be so designed that it will not be difficult

to secure its passage. either by cities which are just be

ginning milk control work or by cities which have already
made considerable progress in milk control work.

(2) It should be so designed that enforcement will be

rendered as easy as possible, not only in localities in
which the health officer has strong political backing, but
also in localities in which the health officer’s backing is

perhaps a little flabby, as is only too often the case.

(3) The ordinance should be so designed that it will
rapidly bring the status of milk sanitation to a high level.

Let us examine the two opposing types of milk ordi
nances from the standpoint of these requirements.

(1) Let us begin with the problem of the ease of secur

ing widespread adoption. I think we will agree that if
we write an ordinance which defines only one grade of
raw milk and only one grade of pasteurized milk, we must
define the one grade of raw milk so that it will be as safe

as raw milk can practicably be made, and must define the
one grade of pasteurized milk so that it will be as safe as

any milk can practicably be made. Suppose such an

ordinance were designed by the Federal Government and
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then proposed for general adoption by all municipalities
in a campaign to unify milk control methods. How many
cities would adopt it? I think it is reasonable to believe

that it would be most likely to be adopted by a number of
such cities as had already attained a high level of milk

control excellence in the past, namely the very cities

which least needed a new ordinance. But it is a matter
of grave doubt whether such an ordinance would be

adopted by many of the towns which still have to make

an earnest attack upon the milk sanitation problem, i.e.,

the very ones which need it most. These towns would
be afraid of the sudden transition and most of them

would want to pass an ordinance with less stringent re

quirements.

Evidence of the truth of this statement lies in the fact

that there is not in existence today a single widely

adopted one grade type of ordinance. A number of

states have in the past realized the necessity for the

unification of milk control methods and have proposed

standard ordinances for their cities to adopt. Some of

them have succeeded in securing fairly wide adoption

of single grade ordinances, but I do not recall one in
which the requirements for the single grade even nearly

equal the requirements of the highest grades in such

widely adopted grading ordinances as the Public Health

Service Milk Ordinance. In the attempt to design a

uniform ordinance nearly all states which have tried the

single grade system have found it wise to make the re

quirements rather general and, to my mind, incomplete.

This is particularly true of the single grade of pasteurized

milk defined in such ordinances. Here we usually find
very incomplete requirements for the raw milk which is

permitted to be pasteurized.

If we turn now to the grading type of ordinance such

as the Public Health Service Milk Ordinance we find
an entirely different picture. State after state has been
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able to secure the passage of this Ordinance by the ma

jority of its municipalities within the astonishingly short

space of a few years, despite the fact that the require

ments for Grade A Raw Milk and Grade A Pasteurized

Milk in this Ordinance have satisfied the above men

tioned criteria of excellence.

(2) Let us now consider the second requirement of

the ideal milk ordinance suitable for general adoption,

namely, that enforcement must be rendered as easy as

possible, not only in localities in which the health oflicer

has strong political backing, but also in localities in which

the health oflicer’s backing is not ideally strong.

How does the permit type of ordinance which defines

only one grade of milk fare here? Obviously in the com

parative minority of cities in which the political backing

of the health oflicer is so strong that his revocation of a

permit is never questioned, enforcement has often been

satisfactory. If the offender knows that the health officer

has the unquestioning support of the administration and

of the local courts, the mere threat to revoke a permit
will produce the desired results. But how many munici
pal health officers have such ideal backing? I am sorry
to say that the experience of many years among many
municipalities forces the answer that they are in the

distinct minority. In most cases when I have asked

the local health officer or inspector why a given item of

sanitation was not satisfied, the answer has been that

threats to revoke the permit had produced no result and

the health oflicer was afraid that if the permit were

actually revoked the revocation would not be sustained

by the administration or the court.

It is easy to see why this is true. If we had to deal

only with glaring offenses such as the presence in the

dairy or milk plant of persons actually physically sick

with a disease transmissible through milk supplies, there
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would be little question about support. Actually, how

ever, most of the offenses with which we have to deal are

not so self-evidently culpable. A city council and a court

can easily understand the menace of a sick person han

dling milk, but they do 11ot easily understand the im

portance of flush valves, leak protector valves, proper
thermometer design and maintenance, foam heaters, ther

mostatic control, milk pump stops, etc. At least they

do not understand them sufficiently clearly so that it is

easy to convince them that because one or more of these

items has not been satisfied the permit should be with

drawn and the dairy forbidden to sell milk at all. I
believe that if each of you will search his own mental

processes sufficiently carefully you will agree that in

most cases you hesitate a long while before you actually

revoke a permit because of the violation of an item of

sanitation the need of which you are afraid may not be

self-evident to the court. If you are an inspector and

you are faced with the repeated violation of an item of

sanitation by a pasteurization plant which is supplying,

say 30 per cent of your city with its daily milk supply,

it is easy to see that you would be much more apt to

punish the plant by forcing it to display a lower grade

label than by attempting to revoke its permit and take

its milk off the streets altogether. In the one case you

merely inform the citizens who are using the milk that,

in your opinion, it is no longer up to top grade, and in
the other case you are depriving the citizens of their
milk supply altogether.

The truth is that most of you have seldom actually

used the permit revocation device on pasteurization

plants. You use it perhaps more frequently on dairy
farms supplying the plant, and somewhat less frequently
on retail raw milk distributors, but what most of you
do in the case of a pasteurizing plant is to attempt
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to cajole and wheedle and threaten them into making

the desired correction, but you seldom even mention

the subject of permit revocation.

The case with the grading and degrading type of or

dinance is different. I do not mean to say that there are

not health officers and inspectors who hesitate to degrade

a dairy or a plant, and who delay longer than they should
in taking action. Of course there are. But it should be

easy to see that if an inspector or a health oflicer will
hesitate even to lower the grade of a plant he will all the

more hesitate to revoke its permit altogether.

In this connection we have recently circularized a num

ber of health oflicers who have had experience with both

the permit revocation and the degrading method of en

forcement and asked them to tell us frankly which they

preferred. The results of the questionnaire showed that
of 113 health officers who had had experience with both

types of ordinance 101 stated that they preferred the de

grading method of securing results.

There is one other final consideration. If you in

corporate several grades of raw milk and several grades of
pasteurized milk in an ordinance you not only have the

advantage of being able to apply the degrading method of
securing results, but you may still have the permit revo

cation method in reserve. The Public Health Service

Milk Ordinance, for example, states that in all cases the

health oflicer may revoke a permit after a thirty day

period of degrading, and in emergencies, which he him

self defines, he may revoke the permit immediately, or

without first attempting to secure results by means of

the degrading device. So that if we incorporate the

different grades of milk in the ordinance we have all of
the advantages of the single grade, permit revocation

device, and the additional advantages of the degrading

device into the bargain.
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We come now to the final question:—Will the multiple

grade method yield a sufficiently high level of milk sani

tation in a reasonable‘ period of time?

As you know, under the Public Health Service milk
control plan frequent ratings are made of the status of
milk sanitation in the cities which have adopted the

ordinance, and I shall only say here that the results
indicate beyond question that a brilliant improvement
may be made in milk sanitation conditions within a period
of a year or two by means of this method, and that the

final results are not exceeded anywhere. An excellent

example which comes instantly to mind is that of Louis
ville, Kentucky. Louisville’s milk supply was extremely

unsatisfactory until February, 1931. At that time a milk
sanitation rating was made by the Public Health Service

and the State Board of Health which showed that the
retail raw milk rating was 51 per cent and the pasteurized

milk rating 71 per cent. The Public Health Service Milk
Ordinance was passed in May, 1931. Resurveys of the
Louisville milk supply were made by the Kentucky State
Board of Health in 1932 and 1933 with the following
results:—In 1932 the retail raw milk and the pasteurized

milk ratings were both found to be 83 per cent and in

September, 1933, the retail raw milk was found to be

99.5 per cent and the pasteurized milk rating found to be

95.2 per cent. These survey results indicate that there is

probably not a city in the United States today which has

a better milk supply than Louisville.

CoNcLUsIoN

To sum up, then, any milk ordinance designed for
widespread adoption in an attempt to standardize the

meaning of Grade A Pasteurized and Grade A Raw Milk
and to afford the maximum likelihood of a high level

of enforcement should incorporate more than one grade
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of both raw and pasteurized milk, and should give the

health oflicer and inspector the authority to punish vio

lations of Grade A requirements either by revoking the

permit or by lowering the grade which appears on the

bottle cap.

'
DISCUSSION

Dr. Brooks: I am not going to enter into this discus

sion, because I am squarely on the fence on this

proposition, but it might possibly be interesting to look

behind the scenes momentarily and see just how the

subject happened to be put on the program. In New
York State we are just now at the crossroads, as Mr. West

says, on this question of grading. Some amendments to

our State sanitary code are pending. We now have two

grades of pasteurized milk—A and B— and the question
has come up as to whether it would be advisable to
eliminate the present Grade B and retain simply Grade
A pasteurized. We have an Advisory Committee which
we bank on a lot. Dr. Holford and Dr. Breed are mem

bers. We also have two dairy farmers and another milk
dealer on it. The Public Health Council, the body that
enacts the sanitary code, has always been inclined to

follow the advice of that Advisory Committee on any
changes in the code. We put the question of eliminating
Grade B up to this Advisory Committee and after a lot
of discussion they voted against it by a divided vote. A
majority of the committee felt it was better to maintain
the two grades, but because in New York State the Grade
B standards have gradually been raised until there is no
material difference in the two grades, something needs to

be done. Either we must raise our Grade A standards

or eliminate Grade B. A sub-committee of the Public
Health Council has considered the matter and has de

cided to recommend to the Council eliminating Grade B,
but it is going to hold a hearing, at which Dr. Holford
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and the other people who don’t like the idea, will have an

opportunity to say what they think about it.

Mr. W. B. Palmer: We have had the grading system

in operation in our communities for a number of years.

The regulation establishing it became effective in 1915.

Standards have been changed and the system modified

until we now actually have three grades: “Certified”,

“Grade A Pasteurized” and “Grade B Pasteurized”.

Progress which has been made in the industry itself has

resulted in great improvements in production and process

ing of milk and in the equipment of the milk plants.
There have been revocations of licenses. It may be sur

prising to Mr. Frank to know that as an individual health
officer it has been possible for me to revoke as many as

eight licenses in one month and they stayed out. We now

have milk supplies run in our communities by concerns

that are actually supervising their supplies by their own

inspection system, their own laboratory control. There
has been decided improvement in the quality of milk
from the standpoint of sanitation and bacterial counts.

We have now reached the point where there is no es

sential difference between the milks that are labeled

Grade A and Grade B. The only real differences are that

those dairies selling their milk on a Grade A basis cool

this milk to a temperature not above fifty and deliver it
as late as eight o’clock every morning.

Mrs. Dugan: I want to speak, not from the stand

point of larger cities such as Rochester and the Oranges,

but from the standpoint of the small city below ten

thousand population. We have found that by using

grading, whether it is five, six or seven or eight grades,

we have been able to build up a satisfactory supply even

in a very small city. We find that the supply can be

taken care of without a row with the dairymen, without

disrupting the health department, without scaring your

county to death with a grading ordinance. I think Mr.
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Frank’s point is well taken about the possible political

backing and that probably should be considered by those

of us who have been more fortunate than some of the

rest.

Dr. Holford : In the East we have had a little different

experience than they have in the South, and I am glad

to hear Dr. Brooks and Mr. Palmer admit that the

quality of milk has been improved. I wonder if these

two gentlemen, if they had a goose that was laying golden

eggs—although we are off the gold standard—would be

willing to kill that goose in order to enrich their pile of

golden eggs immediately, or would it be better to let it
live and continue to lay golden eggs? I don’t believe we

are ready to kill the goose. There is no question about

the grading principle being based on sound facts. We

have had big stick methods and we have had de

grading dairies, etc. but we found the thing that

brought home the bacon to the dairyman was pay

ing him money. That counted. People in milk produc
tion realize today that in order to get a good finished
product you have got to have a good raw product to begin

with. Now, it is the same way in pasteurizing milk: in

order to have a good finished product you have got to

have a good product to start with. I am fearful that in

many instances the industry does not receive credit for

the part that they play in protecting milk supplies. In
many instances I am sure that if it were not for the

efforts put forth by the industry that the different cities
would not have the quality of milk that they are receiv

ing today.
_

Now another question comes up. Is there such a

thing as degrees of safety? We are living today in an

age of preventive methods. It is better to prevent than

it is to try to cure after the disease is there. Is it not

better with milk supplies to prevent foreign matter from

getting into that milk than it is to try to clean it up after
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it gets in, or possibly say we’ll make it safe and heat to

fifty degrees for thirty minutes? We have the human

element to contend with, and is pasteurization at all
times infallible? Here is another thing we have got to

consider. We can lay down our rules and regulations,
but unless we have the cooperation of the producer we

are not going to succeed. Now, the producer is on the

job every day; we are on the job maybe once a month,

maybe once a year, and do we see when we go to that

dairy the normal conditions that exist at that dairy every

day? I think not. So, if we have some method whereby

this dairyman is receiving more money he is going to pay

more attention.

One more point. One of our biggest problems is that
of mastitis in dairy herds. Which one of the dairymen

today is more interested in mastitis? It is the Grade A
dairyman. Why? Because he feels if he puts milk into

his supplies from a diseased cow he is liable to lose his

premium. I am very much in favor of the grading

principle and I believe if we are going to continue to

improve our milk supplies we should encourage the grad

ing of pasteurized milk.

President Parker: I’ll ask Mr. Kelly to close this

discussion.

114711 Kelly: I don’t think that we can blindly close

our eyes and say that any one system is exactly the best

under all conditions. In a somewhat long experience in

dairy inspection I have found that things generally solve

themselves by the “cut and try” method in particular
localities. I don’t mean by that a general standardiza
tion of methods and ordinances is not desirable and is not

practicable. The grading system undoubtedly has many

advantages, especially where it sets a premium through

the dairy industry, as Dr. Holford has outlined, where

this is an incentive to the dairyman to make improve

ments which cost him money. Too many grades to me
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have a serious disadvantage. First of all, from the con

sumer’s standpoint, I think they are confusing. Second,

when too many grades are in existence they must very
commonly fit together, or else overlap; if that were not
so your highest grade of milk would be too high to be

practicable for production, or else your lowest grade is

too low to be fit for consumption. There must be a

distinguishing difference between grades in order that
they may mean anything. I am very much in favor of
the single grade in grading so far as practicable. Per
sonally, I would like to see nothing but Certified milk and

highest grade of pasteurized milk sold anywhere. Of
course, we get the conditions of the small towns and rural
communities, which we must care for in any nation-wide
scheme of milk legislation, and it is those places in
which I am particularly interested. We hear many
criticisms of milk supplies and milk control in larger

cities. The larger cities and large towns are pretty well

protected against any serious dangers from milkborne
outbreaks, but how about the little fellow out in the

crossroads town? I want to see a stronger movement,

either state-wide or country-wide with some common

check and control that is going to protect the people,

whether it be by grading system or rating system or

whatever it may be.
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REQUIREMENTS FOR CLEAN, SAFE MILK

FOR PASTEURIZATION?
THE HERD

VINCENT C. MOYER
Supplee-Wills-Jones Co., Philadelphia, Pa.

THERE
are many factors involved relative to the

essential requirements for clean, safe milk for pas

teurization and the health of the herd is of utmost im

portance to the distributor of pasteurized milk and the

health of the consuming public. Regulations have been

adopted and dairy farmers have been required to meet all
sorts of dairy barn and equipment requirements. Pas

teurizing plants are required to meet most exacting re

quirements. The package in which the product is de

livered must be just so—but the herd, the very source of

the supply and the most important step in the whole

dairy industry, is the last item to be considered. New

York City and a few other boards of health are requiring

physical examinations to be made of each animal in the

dairy herd and checking closely to see that they are made

properly. In most cases little or no attention is paid to

the health of the herd, being only an item on the health

score card and is checked by men not familiar with cattle

diseases or the proper husbanding of cattle to prevent

disease. .

It is believed by some folks that pasteurization of the
milk overcomes the abnormalities found in the milk from

abnormal cows. Pasteurization does kill large quantities

of bacteria found in milk, but some of the toxins are not

susceptible to heat and chemical changes which occur in
milk from abnormal cows still remain after pasteurization.

The physical examination of each individual in the

dairy herd, is an added safeguard to public health in ad
dition to pasteurization.

258
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It has been found that herds that have not been ex

amined, or where the owner was his own judge or where

examinations were made by inexperienced men the per

centage of diseased or crippled uddered cows was great

and disease was on the increase. This is especially true

if cattle prices are high or if beef prices are low.

Examination of cattle regularly by a qualified person,

even though it be but once each year, will at least rid the

herds examined of the accumulation of cows with crippled

udders and other abnormal or diseased conditions which

affect the milk or may affect the milk supply given by

such cows.

The U. S. Department of Agriculture, B.A.I. in their
T.B. eradication plan has done considerable toward rid

ding the herds of abnormal and diseased cattle other
than tubercular animals. Our vital statistics, especially

with children, show considerable improvement as a re

sult of this work.

Every one of us here are depending directly or in

directly on the consumer’s dollar for a living, and I feel

sure that if the consumer knew that the milk being con

sumed by his family was coming from a herd in which
one or more cows were affected with actinomycotic
lesions, badly emaciated, chronic digestive troubles, mas

titis or any other troubles with which cows may be

afllicted, I am afraid that some of us would join the army
of unemployed. It has been proved beyond all doubt
that milk from healthy herds properly housed, fed and

watered has all of the many food values claimed for it
,

so why allow this wonderful food _to become contaminated

at its very source?

Tuberculin testing and blood testing for Bang’s dis

ease is not sufficient to rid the herd of the various other

troubles that cows become afflicted with. Transmissible
diseases of a bacterial nature we hear about and are doing
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something to correct, but diseases listed as not being

transmissible, causing chemical changes in milk which
are very undesirable, we hear little about and know less.

As an example of such chemical change I cite the herd
in which there are one or more individual cows with
digestive disorders. That individual cow’s milk may

appear normal and if mixed with the milk of eight or

ten other cows not so affected, the chemical change of
the milk of one cow is not noticed. The same may hold

good where an entire herd may be affected with digestive

disorders due to poor feeding methods and the milk from

that herd mixed with that of eight or ten other normal

herds, thus the ill efiect of the affected milk becomes

lessened to the amount of the dilution.

It is common knowledge that cows with a diarrheal

condition due to bad feeding methods and sudden changes

in feed or other causes will change the milk given by

that cow during that period which if consumed by itself
unmixed with normal milk will have a laxative effect on

the consumer.

A similar effect will be produced when a cow suffering
from some febrile condition, which in time causes a

secondary disturbance of the digestive tract, is being
treated with internal medication.

Milk from cows with conditions just mentioned may
be salty, fiat, cardboardy or other off flavors not removed

by pasteurization and cause considerable trouble for the

distributor of milk, through loss of business in addition

to the possible health hazard.

Men, unfamiliar with. cattle diseases and troubles, will
make mistakes and condemn or recommend disposal of
animals with injuries and diseases of a temporary nature,
thus creating an injustice and financial loss where such

loss was not called for. On the other hand, men familiar
with cattle troubles will recognize the spread of disease
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in herds at an early stage and thus prevent losses, that

would otherwise occur.

The physical examination made by a veterinarian using

the standard adopted by the American Veterinary

Medical Association and applied at intervals of at least

once each year will eliminate a great number of cows that

do not give normal milk and cleans house at least once

each year. Examinations made at more frequent inter
vals will insure an even better supply.

A uniform method of examination and reporting of

such examination should be adopted. Unless such ex

aminations are made according to set standards coupled

with good judgment the physical examination is of little
use. The veterinarian doing this work should be paid for
his services. Work of this type when put out to bids
and given to the lowest bidder is usually of little value.

I, therefore, would recommend that a physical examina

tion of each animal be made in every dairy herd, in
accordance with the standard adopted by the American
Veterinary Medical Association and a report of such ex

amination be kept on file at the point where such milk is

received.

Without healthy herds we can not expect to get normal,
safe milk for pasteurization.



WHAT ARE THE ESSENTIAL REQUIRE
MENTS FOR CLEAN, SAFE MILK

FOR PASTEURIZATION?
THE FARM
J . M. LESCURE

Director, Bureau of Milk Control, Sanitary Section,

Baltimore City Health Department

DAIRY
FARM regulations for the production of a

sanitary milk have been required by many cities
throughout the country for years, but there still exists a

wide diversity of opinion as to those requirements which
are essential and those which are desirable.

It is very important that control oflicials, in draw
ing up rules or regulations, should give the greatest

heed to the practical application of such rules or regu

lations. One of the chief difficulties is that many
cities lay down requirements without first ascertain

ing whether such regulations are applicable to the local
community and whether they are practical, economical,

or founded upon real public health bases.

The secret of success is to insistently put before the
milk producers the indisputable, unadorned principles
and practices involved in the dairy farm aspects of milk
sanitation. Concerning regulations, most producers have

only a vague idea of what is required and few, indeed,

as to why. As a custom, among large cities little effort

is put forth by control oflicials to make milk production

a simple, economical, practical and essentially under

stood matter.

In Baltimore it has been found that the road to success

lies in educating the milk producer. The method of edu

cation is based upon two primary considerations:

(1) Written, illustrated instruction, and, (2) field

demonstration at milking time. The practical advan
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tages of such a control system, from the health officer’s

point of view, will be obvious.

In the production of a sanitary milk, simplicity is the

keynote; there are, in the first place, three very definite
factors involved, namely: (1) milk producer, (2) milking
methods, and (3) milking equipment. Tentatively,
these are listed in order of importance.

The experience of Baltimore officials has proved that
expensive or elaborate equipment is not essential to the
production of sanitary milk ; on the contrary, a few
pieces of simple, inexpensive, but properly designed and

constructed equipment are all that is necessary. Like
wise, constant and rigid adherence to only a very few

rules of procedure during milking is all that is required.

Every milk control official should distinguish. in his
own mind, at least, between (a) that which is DESIR
ABLE, and (b) that which is ESSENTIAL, regarding
the production of sanitary milk. Undoubtedly elaborate

barns and equipment are attractive; perhaps they are

desirable under certain circumstances; but sanitary milk
may be produced quite as easily and certainly less ex

pensively in modest barns and with simple equipment.
On every licensed dairy farm it is required that there

shall be the following EQUIPMENT—
( 1) A cow stable, or barn; this shall be reasonably

well-lighted and ventilated, with proper stanchions, im

pervious flooring and drop gutters.

( 2) A dairy house, equipped with tight walls and

ceiling, well-lighted. well-ventilated, and adequately
screened during fly season.

Only eight items of EQUIPMENT are required, as

follows:

(1) CHLORINE STERLIZING SOLUTION; a

home-made or proprietary preparation as elected; for the

home-made solution published instructions are included

in our milk-producer’s bulletin.
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(2) WASH BUCKETS AND CLOTHS; the cloths

are used only for this purpose.

(3) MILK (SHIPPING) CANS; of specified sanitary

design and of studied durable construction.

(4) SMALL-TOP MILK PAILS; emphatically those

of seamless construction.

(5) FLOATING DAIRY THERMOMETER; pre

ferably two instruments, graduated in simple degrees,

with a range of from 20° to 110° Fahrenheit.

(6) MILK CAN AND UTENSIL DRAIN RACK;
the base constructed of metal rods, and the whole en

tirely screened if placed outdoors. This requirement

facilitates prompt and effective drying, and thus, by these

simple means, the effective destruction of most bacteria.

(7) SCRUB BR USHE'S; made of strong stiff fibre

bristles.

(8) ABUNDANT HOT WATER; to be lavishly used

for scalding rinse after the washing of utensils; and also

to facilitate the rapid and effective bactericidal drying of

milk producing equipment (especially metal).

MILK PRODUCERS HAVE A CHOICE OF ONE
OF FIVE APPROVABLE METHODS FOR COOLING
AND STORING MILK; that is

,

the use of:

(a) Well Water. Comprising a motor driven pump, a

tubular surface cooler and a cork—insulated storage box.

The well-water supply must be abundant; and of a tem

perature not over 55° F. The water may be either from

a dug well or a pipe-driven one.

(b) Spring Water. This comprises a cooling box (pre

ferably insulated), into which spring water flows, ade

quate in volume and temperature to cool the milk to

60° F. within a period of two hours of milking. Where

the spring water is known to vary in either temperature

or flow, the insulation of the box is required, utilizing

cork or equivalent material. If ice is used to supple
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ment or replace the spring water during warm periods,

the flow of spring water is diverted around the cooling
box until the latter fulfills the temperature-cooling re

quirements.
A

(c) Ice Water. An adequately (preferably cork) in

sulated cooling box of suflicient ice and water dimensions
for the cooling and continuous night storage, at tempera

tures below 60° F. is all that is required.

(d) Electric Refrigeration. On the principle of the

household mechanical refrigerator, and of exceptional
utility and merit for the purpose, the electric dairy re

frigerator has been brought to a high degree of efficiency

and economy for the dual cooling and storage of milk.
Special equipment for the purpose is made by several

reliable manufacturers.

(e) Direct Expansion Mechanical Refrigerator. This
type of equipment, although highly efficient and desir

able, is practicable only on very large farms; in principle
it is essentially the same as electrical refrigeration, ex

cept that brine solution replaces water when other than
coil pipe cooling is used.

It is noteworthy that neither the milk strainer nor the

stir-rod have been included in the equipment. A milk
strainer, we find, detracts from the process of producing
sanitary milk, a stir-rod should only be used for stirring
water, not milk. during cooling. Studies made of cool

ing methods have shown that milk cools more quickly
when the cooling water is stirred.

Our studies and experiments have likewise shown that
the production of sanitary milk may be condensed into
an expression of five essential fundamental rules of pro
cedure. A series of logical, inter—related. easily followed
but searchingly profound steps—covered by fully stated,

explainediand graphically illustrated steps in the text

of our Bulletin, “Essential Requirements for Sanitary

Milk Production” published in 1931 and copyrighted.
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against commercial exploitation, by the Commissioner
of Health at the time.

As to our method of approaching this educational pro

gram we first personally distributed the Bulletin. looking

to three distinct classes of producers for understanding

of the text: (1) The intelligent, educated farmers for

assimilation of text, illustration and foreword; (2) the

average farmer, low-school education for the text and

illustrations; and (3) the rather illiterate farmer, illus

trations largely for his educational knowledge. Indeed
the educational value of the Bulletin lays largely in its

message of written understanding in farmers’ language,

plus an adequately chosen pictorial appeal to those of

modern scholastic training. At any event, we aimed to

make fully understood without any question the follow

ing five simple rules:

Rule No. 1—BEFORE STARTING TO MILK,
RINSE ALL CANS AND UTENSILS WITH STERI
LIZING SOLUTION. The sterilizing solution contains
about 100 parts per million of a non-corrosive, sodium

hypochlorite solution. Made in “stock” solution accord

ing to stated formula and prepared for “sterilizing” by

adding one tea cup full to one milk bucket (3 gallons)

of water.

Rule No. 2—BEFORE MILKING, CLEAN ALL
COWS, WASH THE UDDERS AND TEATS, AND
WIPE THE FLANKS WITH A DAMP CLOTH. The

chlorine solution which remains after “sterilizing” the

utensils is used for this purpose. It is one of the most

important functions of the udder—and flank—steriliz

ing acts to really disinfect the milkers’ hands.

Rule No. 3—COOL THE MILK TO 6'0 DEGREES
OR LOWER PROMPTLY AFTER MILKING. Em
phasis is placed upon HOW COLD the milk is gotten

rather than HOW QUICKLY the milk is cooled.
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First Aid to a Cleaner

De Laval Combine
Milker

De Laval Magnetic
Milker

De Laval No-Foam
Milk Clarifiers

Milk Supply
The De Laval Combine Milker has won universal

recognition as the ideal method of producing certified

or other special grades of milk. Installed in a

special “milking parlor” instead of in the cows’ bed

room, it milks, weighs and conveys in a single opera

tion, enabling the milk to be kept in a completely

enclosed system over the shortest and cleanest route

from cow to bottle.

Equally superior in the production of milk under

ordinary farm conditions is the regular pail type De

Laval Magnetic Milker, which has given to thousands

of dairymen the means of producing cleaner milk at

lower cost.

At the milk plant, too, the De Laval No-Foam Milk
Clarifier renders invaluable service in the production

of cleaner milk. It not only insures a more perfect

removal of sediment, but operates at full efficiency

with milk at low temperatures. Hence, it is of direct

value in minimizing bacterial development during
processing and removes sediment before the appli
cation of heat has made it soluble or cooked its

flavor into the milk.

Write for full details of these De Laval machines

which can help you with your work.

The De Laval Separator Company

New York Chicago San Francisco

De Laval
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It was a difficult procedure to educate producers away
from the former (and erroneous) conception that the

rapidity of cooling milk had a greater influence upon the

ultimate sanitary quality than the ACTUAL TEM
PERATURE attained before storage or shipment.

Most large cities in the country require a 50 degree

farm, transportation, dairy plant, and delivery tempera

ture. We here require 60 degrees, but irrespective of

the regulatory allowance our results have been superior
so far as sanitary quality of milk is concerned.

Rule No. 4—STORE EVENING’S MILK SO THAT
IT WILL BE 6'0 DEGREES OR LOWER AT ALL
TIMES UNTIL IT IS SHIPPED. This rule is em

phasized to mean that if it is not carried out exactly to

the letter, the efforts and results of Rules 1, 2 and 3

may be undone, and these efforts of no avail. The re

sults of the emphasis placed on this Rule (No. 4) justi
fies the emphasis.

Rule N0. 5—CLEAN ALL UTENSILS WITHOUT
DELAY AS FOLLOWS:

(1) Rinse with cold water, then

(2) Scrub with stifi brush and warm alkali wash

water, then

(3) Rinse and scald with boiling water, then

(4) Allow utensils to drain and dry.

The producers’ efforts in a scientific or technical sense,

in applying the 5th and last rule may be summarized as

follows:

(1) Rinsing with cold water avoids “cooking” or

coagulating the proteins so that such with butter fat

particles do not tenaciously adhere to the utensil. Cold

water under this rinsing operation mechanically removes

not only albumin, casein and fat, but likewise the other

water-soluble milk substances, also the greater number

of bacteria common to normal milk.
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(2) Scrubbing with warm alkali wash water mechani

cally removes, after chemical saponification of the butter
fat and the conversion by chemical reaction of the pro
teins (including albuminoid material) to soluble or par

tially soluble alkaline albuminoid substances, through the

process of emulsification, and contrasted with the almost

innumerable quantities of bacteria previously found on

utensils against the obvious original measurable chemical,

and almost unbelievable factual, numerical evidence of
removal of bacteria there is overwhelming proof of the

advantage of this method of physical cleaning.

(3) After saponification by means of alkali, fat and dirt
particles, are removed by scouring and scrubbing, it is a

natural sequence that rinsing with hot water, known to

every farmer as a solvent superior to cold, or even tepid
water, should follow scrubbing and scouring (of step

No. 2).

Obviously in the process of “rinsing and scalding” a

vast number of bacteria upon utensils will be physically
removed. The heat of “scalding” with “boiling hot”
water will destroy much bacteria life. More important,
we hold, as a bactericide in this specific connection, the

fact of leaving the equipment in a heated state, ready for
exposure to air (in the screened drain rack) which is in

a state upon the average, conducive to rapid and rela

tively complete drying. Again the proven bactericidal
advantage moisture deprivation is utilized. After such

treatment and an air-drying interval averaging 12 hours
or so, the use of milking utensils is preceded by the

chlorine disinfection procedure according to Rule No. 1.

To summarize: The production of sanitary milk is

described. It is believed to be unique as an administra
tive measure. No claim of originality is made; the whole

is based upon a reversion to essential consideration of

proven relation to the sanitary quality of milk as it is

produced at the farm.



WHAT ARE THE ESSENTIAL REQUIRE
MENTS FOR CLEAN, SAFE MILK

FOR PASTEURIZATION?
THE RECEIVING STATION

Gnoncn W. GRIM

Milk Control District N0. 1, Ardmore, Pa.

APROPER
milk receiving station located in the

country, not far removed from the dairy farm, is an

essential in assuring high quality milk for pasteurization.
The principal function of the receiving station is to cool

without delay, all milk as it is received to a temperature
sufficiently low to inhibit bacteria growth; also to

thoroughly clean and sterilize all milk cans returned to

the producers. The need for carrying out both of these

operations in an efficient manner is at once apparent.

Huge quantities of milk, subjected to little or no cool

ing at the farm, are received daily at the receiving sta

tion, where it must be cooled almost immediately to a

temperature well below 50 degrees F. Satisfactory
handling of this milk imposes heavy burdens upon milk
cooling surfaces and upon refrigerating machinery. Milk
cans must be thoroughly cleaned, sterilized and dried as

fast as they are emptied in order not to delay the unload
ing and cooling of other milk transports as they arrive
at the plant. Large quantities of water and steam must
be available. The plant must be of sufficient capacity to

easily handle the peak load placed upon it. It must be

constructed and arranged as to meet the demands of
modern sanitation. The receiving station must be well

equipped for the job and operated in an efficient manner.

Milk receiving stations that fully measure up to

present day requirements concerning construction, equip

ment, adequacy, or methods of operation are far too few.

270
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The author concluded, following a survey of a number

of milk receiving stations in Pennsylvania and other

states during the past few years, that milk cooling
stations in the country are probably one of the most

neglected parts of the milk business; neglected both by

the milk dealer and by the milk inspector. The condi

tions of many milk receiving stations visited furnish

the evidence of neglect upon the part of the milk indus

try. The almost complete absence, both in the literature

and in text books on milk hygiene, of any reference to
milk receiving or cooling stations furnishes the evi

dence of neglect upon the part of the milk hygienist.

Some of the faults encountered more or less frequently

during the course of investigations at milk receiving sta

tions follow:

No laboratory control maintained over water supply.
Surface water from nearby streams used in the plant,
especially for cooling during winter months. Receiving
station water supplies, obtained from drilled wells, fre

quently cross-connected with other water supplies of a

questionable character. Water known to be positive for

B. coli used without chlorination. In one instance the

water supply from an artesian well owned by the plant,
the town water supply and water from a sewage polluted
stream were all cross-connected for emergency use in the

plant.

Faulty plant waste disposal is found all too frequently.
The disposal of creamery waste, especially at large

creameries, presents a problem difficult of solution.

These difliculties, however, should in no degree serve to

excuse faults in the disposal of toilet or lavoratory
waste. Unless entirely satisfactory means of waste dis

posal have been provided for the entire plant the in

spector should insist that waste from toilets and wash

stands be separated from creamery waste disposal and

that a disposal system for domestic sewage of an en

tirely satisfactory nature be provided. Surface privies
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wherever found at milk receiving stations should be

condemned. In their place the inspector should insist

upon the installation of sanitary flush type toilets.

Faulty plumbing and drainage is a defect commonly
met with. Usually floor drains in milk receiving sta

tions are of the bell-trap type. All inlets to drain pipes
should be provided with running P traps in place of un

satisfactory bell trap. It is not uncommon to find the

bells removed or broken and foul smelling sewage odors

from drain pipe present in the plants. The absence of

adequate vents at the end of drainage pipes together with

neglect in installing fresh air inlets outside the building

add further to an already unsatisfactory condition. The
correction of faults of this character in plant drainage

should be insisted upon.

More attention to the character of construction of

milk receiving stations is necessary if we are to improve

the sanitation of our receiving stations. Whenever it is

necessary to replace concrete or brick floors they should

be pitched at a grade of 14 inch to the foot in order to

insure rapid and complete draining. The use of ex

pansion cracks in floor construction should be dis

couraged. Concrete or brick floors should include a 6

inch sanitary base at junction of floor and side walls.

In no instance should wood studding, door frames or

other wood supports rest upon the floor.

Walls, ceilings and partitions constructed of wood have

been found wholly unsatisfactory. Therefore, the use

of impervious material such as cement, plaster or tile

with a reasonably smooth finish and tight joints should

be insisted upon. A steel trowelled sand finish is not

objectionable. A finish of this character has been found
quite serviceable because it seems to be particularly

adaptable to ready painting under most trying circum

stances.

Usually double hung windows appear to be most satis

factory. Where sky lights are installed it is best to in
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sist that they be provided with side ventilators. Great

care is necessary in selecting sky lights of a type least

objectionable from the standpoint of dirt.

Smooth surfaced wood doors hung in metal frames are

quite satisfactory. The lower face of wood doors may be

protected by metal plate secured with screws. This
type of door is to be preferred to the hollow core metal
door or wood door, metal covered, because of difliculties
with open seams and warping of wood within the metal

covering.

Until recently there appears to have been no disposi
tion toward a standard arrangement of rooms or equip
ment in milk receiving stations. Usually the plant was

divided into at least three rooms; a milk handling room,

a boiler room and an office. The milk handling room,

commonly housed the ammonia compressor, can washer,

weigh tank, receiving vat, cooler or milk storage tanks.

Plants were found occasionally, where nearly seventy

five per cent of the floor area was occupied by milk
handling equipment. Overcrowded conditions were not
uncommon.

Conditions such as these, of course, call for correction.

The remedy seems to

b
e
, first; an arrangement of the

receiving station into ‘separate rooms for various lop

erations. The following arrangement has been fug
gested:—

(a) Boiler and machinery room.

(b) Milk receiving room.

(c) Can washing room.

(d) Milk cooling and processing room.

(e) Can storage room.

(f) Milk products room.

(g) Toilet and lavatory.

(h) Store room.

(i) Dressing room.

(j) Office.
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Milk handling rooms in many milk receiving sta

tions have been found deficient in natural light. A fair

standard in milk plants, which has been found to as

sure adequate light, is to provide window glass area

equivalent to twenty per cent of the square foot area

of the floor of any milk handling room, exclusive of

cold storage rooms.

Considerable difficulty was encountered in prevent
ing overcrowding, particularly in plants where consoli

dations or rapidly increasing business demanded the

installation of additional milk handling apparatus. To
control the tendency toward overcrowding it was soon

apparent that some standard must be adopted and

placed into effect. We first set a maximum of fifty per

cent of floor area of any milk handling room, not to be

obstructed by milk handling equipment. In practice this

standard appeared to be too liberal. To guard against

overcrowding in milk handling rooms it was therefore

recommended that floor area obstructed by milk
handling apparatus in no case should exceed 1/3 of

the square foot area of the room. It was further re

quired that milk receiving vats or other separate milk
handling apparatus be located so as not to extend be

neath other apparatus. Cans, after dumping. were not

to pass over weigh tanks, receiving vats or other milk
handling apparatus. It was required that stationary

apparatus, other than conveyors, be arranged so as to

permit at least twenty inches clearance between the ex

treme dimensions of the apparatus and the nearest

point to walls or ceiling. Coolers of the surface type
are to be set so as to provide an unobstructed space for
a distance of at least three feet from all points upon the

milk cooling surface. In a large measure these restric
tions served to prevent overcrowding.

The same _lack of consideration with respect to condi
tion of equipment in the milk receiving station was
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observed. The usual faults, so common in city pas

teurizing plants a few years ago, were apparent. In an

endeavor to secure correction we are requiring that all
milk handling equipment be constructed of acceptable

non-corrodible material. Such equipment shall be self

draining and in a good state of repair with interior sur

faces smooth, seams flush, free from cracks, and of sani

tary construction so as to be easily taken down and

cleaned. Covers of acceptable type are required for

all milk handling equipment. Cooler sections are to be

arranged in relation to cooler troughs that condensa

tion from headers will not run into the milk. Clearance

between cooler sections to be at least 3/16 of an inch.

Fillets shall be provided at all points where strips are

joined to cooler tubes. All piping must be clean and

constructed of an acceptable non-corrodible material

easily taken down and apart and shall be kept clean,

piping to be dissembled and thoroughly washed after

each operation. Milk handling apparatus must not be

washed upon the floor. A metal wash tank must be

provided and used. The tank shall be large enough to

permit the longest lengths of pipe to be properly im

mersed and washed. All piping must be racked be

tween operations on acceptable sanitary rust-proof
metal racks; so that the same will be protected from
contamination by dust and dirt and may be easily in

spected. Joints between milk piping. fittings and

valves must be smooth. Piping shall be erected so as

to assure self-draining. Open cracks, recesses. inside
threads, dead ends, stuffing boxes and gaskets, other
than single service type. must be avoided.

Recently we have been urging operators of milk re

ceiving stations to equip with milk clarifiers or filters
in order to remove dirt from the milk immediately upon

its arrival at the station. Progress along this line has

not been as rapid as might be desired. Only slight con
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sideration of this matter is necessary to convince one

of the wisdom of this procedure, as compared to the

practice of awaiting the arrival of the milk in the city

before attempting to remove the dirt. The next few

years should witness a tremendous increase in the use

of milk filtering or clarifying equipment at milk re

ceiving stations throughout the country. At present

little or no attempts are being made to clean milk at

the milk receiving stations in the country where it is

received and cooled. Developments along this line will
do much in the direction of improvement in milk
quality.

Before concluding the part of the discussion dealing
with receiving stations it is desired to direct attention
to the matter of milk receiving station records as a

means of assisting the Inspector in appraising the qual
ity and character of the milk received. Leading milk
companies have compiled an array of valuable records

which should in no instance be overlooked. As a rule

these records consist of veterinary certificates of each

herd supplying the station with milk ,' a sanitary report

describing the important sanitary features on the farms

where the milk is produced; records of contagious dis

ease in families residing upon farms where milk is pro

duced; records of tuberculin tests of cattle; of physical
examination of cattle; records of milk receipts and ship
ments; temperature records of milk as received from
the farm; results of sediment tests; methylene blue
tests and possibly bacteria counts of individual ship
pers. Where records of this character are kept, a full
time force is at work. Their efforts have resulted in a

continued improvement in the quality of milk received

at the stations and later shipped to the city for pas

teurization.
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MENTS FOR CLEAN SAFE MILK FOR

PASTEURIZATION?
THE MILK HANDLER

VERNE K. HARVEY

State Health Department, Indianapolis, Ind.

()THERS
have discussed the herd, the farm, and the

receiving station. There remains the milk handler,

an essential link in the procedures that insure clean, safe

milk for pasteurization. Ideally, milk that is to be pas

teurized and then offered to the public as a food to be

consumed without further treatment should be produced

under as careful hygienic technics as is the milk that is

to be sold and consumed in the raw state. The milk
handler is any one who comes in intimate contact with
the milk, as the milker, the workman who handles the

milk pails, milk cans, milk bottles or attends to the de

tails of bottling and sterilization; the workman who de

livers the milk and finally the cook, maid or other person

who may handle this milk before it enters the digestive

canal of the presumably healthy consumer.

Ideally, each handler of milk should have properly de

veloped habits plus knowledge to rationalize these

habits. The milker and other handlers on the farm
should have deep rooted habits as to cleanliness, in
cluding clean cows, clean barns, clean milking utensils
and for themselves, clean bodies, clean clothes and ex

ceptionally clean hands. Technics of clean barns and

clean cows have been discussed. The milker may keep

reasonably clean by putting on a freshly laundered milk
ing suit before milking. He should also have freshly

cleaned shoes. His hair should always be covered, es

pecially if he has been working in dusty situations. His
face and hands should be scrubbed and his hands also
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treated with a suitable disinfectant that has been al
lowed to dry upon them. During and for a period be

fore the milking, the milker should not use tobacco in
any form because of several insanitary procedures that
result from its use. The tobacco user more frequently
touches his face and mouth with his hands and if he

chews, his hands come in contact with his clothing and
the tobacco. In addition, the spitting introduces an extra

number of droplets into the air and this is undesirable.

The milker and other handlers should understand that
if it should be necessary to any call for defecation or
urination they must thoroughly repeat the process of
disinfecting their hands before resuming their duties.

The ancient practice of spitting on the hands at milking
time is prohibited now.

In order that milk handlers anywhere along the line
may be relied upon as producers of sanitary milk, they
must have developed such traits as carefulness, accuracy,

neatness, dependability and honesty. Such traits are in
fact an essential part of the equipment of ahandler. Such

traits compel their possessor to the conscientious prac

tice of proper hygiene and to carry out completely the

sterilization and other procedures related to safe milk.
The diseases of cattle that may be transferred to man

have been discussed. The milker needs to have enough

training to call attention to any signs and symptoms
that may have been missed.

Milk is an excellent food for many bacteria, it may
therefore carry specific organisms from the ill, the con

valescent or the carrier to those who are well. In this
way milk may carry typhoid, paratyphoid, dysentery,

diphtheria, septic sore throat, human tuberculosis, Asiatic
cholera and scarlet fever.

I

Hands, water or flies may carry the typhoid organism
from the dejecta to the milk. Near Warsaw, Indiana, we

had several cases of typhoid that were due to infection



_
279

of the milk by the hands of a carrier. In Clinton we

had about ten cases where the milk was no doubt in

fected by the use of polluted water about the dairy.
There were seven cases recently in Arizona that were

due to infecting the outside of the milk bottles by the

hands of the delivery man.

Septic sore throat may enter the milk as droplets, from

the hands or from the mechanically contaminated udders

of the cow. Some think the cause of septic sore throat
is streptococcus epidemicus. Roesnau claims that the or

ganism causing garget does not cause septic sore throat
but the udder of the cow may be infected mechanically
by human streptococcus epidemicus and the cow become

a carrier.

Ideally, every one who handles milk before it is finally
consumed should have a careful examination to deter

mine the presence of active disease or of the carrier

condition. The old type examination to determine

tuberculosis is not sufficient. All handlers should
have the intradermal test and if this is positive
they should have an x-ray. Many doctors confidently
assume that every one reacts to this test and therefore
it is useless. In addition, we are learning that posi
tive reactions to very dilute solutions have positive diag

nostic values. At any rate to allow prejudice to prevail
to the extent that citizens go about in a false sense of
security assaulting their fellows daily with tubercle

germs, is neither scientific nor humanitarian.

The examination should include a careful fecal and

urinary test and probably of duodenal content for ty
phoid bacilli. The protozoal and bacterial organisms of
dysentery should be sought. Nasal and throat smears

should be carefully examined for any hemolytic strep

tococci or diptheria organism. These examinations should

be repeated each year.
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In addition, no one should handle milk who is suffering

with symptoms that might suggest the possibility of an

acute disease developing as red and running nose, sore

throat, cough, inflamed conjunctiva, fever temperature.

Even if it is only an acute cold, the milker should be laid

off and a substitute take his place until he is well.

Indiana protects its milk and other foods by Section 8

of the Sanitary Food Law:
I

No person shall work in a building, room, basement, cellar or
vehicle used for the production, preparation, manufacture, storage, sale,
distribution and transportation of food, who is affected with any ven
ereal disease, smallpox, diphtheria. scarlet fever, yellow fever, tubercu
losis or consumption, bubonic plague, Asiatic cholera, leprosy, trachoma,
typhoid fever, epidemic dysentery, measles, mumps, German measles,
whooping cough, chickenpox or any other infectious or contagious
disease.

It is the duty of the State Division of Public Health

to enforce the above law.

The Indiana anti-tuberculosis law makes it the duty of

physicians and health officers to report all tuberculosis

and the law also makes it the duty of the Division of

Public Health to devise ways and means to control this

disease. This is another powerful weapon to insure safe

milk handlers.

Paragraph 4 under Section 1 of the Production of Milk
Products, page 47, of the Red Book of Instructions to

Health Authorities sets out a valuable law, which pro

vides that each producer of milk shall provide a sanitary
toilet, constructed and operated in accordance with the

recommendation of the Indiana Division of Public

Health. Washing facilities for employees, including run

ning water, soap and sanitary towels shall also be pro
vided.

The next section (Par. 5 under Section 1 of the Pro

duction of Milk Products, page 47) provides that the

water supply shall meet the standards of quality of the

United States Public Health Service.
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Paragraph 7 provides that the milker’s hands shall be

clean, rinsed with a disinfectant and dried with a clean

towel immediately before milking. Wet hand milking
is prohibited.

Paragraph 11 provides

that no person affected with a communicable disease which may be

transmitted through milk, or who is a carrier of the causative or

ganism of such disease shall act as a milker, bottler, washer or in any

other capacity in connection with the handling of milk or of any con

tainers or utensils used in the handling, storage, bottling or delivery

of milk. This provision shall also apply to any person who in any

way comes in contact with a person affected with such communicable

disease.

(b) Every person connected with a dairy, whose work brings him
in contact with the handling or delivery of milk shall at least an

nually submit to a medical examination by the health officer of the

state board of health, or by a licensed physician approved by the

state board of health and shall submit such specimens or body dis

charges as are deemed necessary by the health officer or the author

ized representative of the state board of health.

In conclusion the handling of milk is a technical proc

ess requiring special knowledge, skill and abilities. To
sacrifice community health to economic excuses is neither
scientific nor humane. To feed our neighbor filth to fat
ten our purse does not seem a worthy ambition. What a

community wants is clean, pasteurized milk, not

“cleaned” pasteurized milk.



NEED FOR UNIFORMITY IN MILK LAWS
AND REGULATIONS

WITHIN THE STATE
PAUL B. Baooxs

Deputy State Health Commissioner
Albany, N. Y.

IN
New York State we have a state sanitary code,

Chapter III of which relates to sale of milk and

cream. It is effective throughout the State, excepting

in New York City, requires every person selling milk
or cream (to consumers) to have a permit from the

local health officer and prescribes minimum requirements.

New York City was excepted because, long before the

state code was first enacted, it had—as it still has—a

comprehensive code of its own. Our public health law,

also, authorizes local boards of health to enact local

health regulations “not inconsistent” with the provisions

of the state code. In the past it has been accepted as a

principle that a requirement in addition to or higher

than those of the state code was, in fact, “not incon

sistent.” It seems obviously desirable that this principle

prevail at least in so far as it applies to power of the local

health authorities to require pasteurization of milk not

required by the state code to be pasteurized. On the

other hand its application, through the addition of special

requirements in local regulations, has given rise to de

partures from uniformity concerning which there has

been considerable criticism.

As a result of cooperative effort the State and New
York City milk codes are now uniform as to major re

quirements. However, the city still maintains some re

quirements not in the state code.

Within the past year, at the instigation of the writer.
a committee made up of a city health officer and a city
milk inspector, delegated by the State Conference of
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Mayors, and of representatives of the dairy industry and

of the State and New York City health departments, has

been formed to study this problem of uniformity. This

committee has studied the milk regulations of most of

our sixty cities (all we were able to get) and, using the

state code requirements as a “base line,” listed the local

requirements in addition to these. ~

These additional requirements may be tentatively

separated into two general groups:—(1) Those not seri

ously affecting uniformity or sufficiently desirable to

warrant departure from uniformity, and (2) Those either

undesirable or not important enough to warrant de

partures from uniformity.

The committee found in the regulations of eighteen

cities requirements which it tentatively put together in

the class “undesirable or not sufficiently important to

warrant departures from uniformity.” I assume that

you will be interested in knowing the sort of require
ments so classified and will cite some examples; but I
hope this will not divert the discussion from “the need

for uniformity” to that of the judgment, if any, dis

played by the committee in its selections. This list

included the following requirements, the subdivision into

“not sufliciently important” and “undesirable” being my

own:

“Nor SUFFICIENTLY IMPORTANT, ETC.”

(Most of those listed were in this class)

Stable painted or whitewashed twice yearly.

Horses excluded from cow stable.

Milk house walls painted or whitewashed.

No whitewash permitted. (Note the direct conflict
in the two latter)

Milk house to have baseboards of concrete at least

6 inches high.
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Separate room in milk house for washing utensils.

Milk house to have ventilator in roof.

Privy at least 100 feet from milk house.

Small top pails only.

Farm utensils washed before 10 A.M.
No water closet in cellar under milk-handling room of

pasteurizing plant.

“UN1>Es1aABLE”

Milk house or room at least 100 feet from stable.

Temperature for pasteurization higher than required

by state code (143° F.)
Only steam or boiling water to be used in “sterilizing”

pasteurizing apparatus.

Only glass bottles (clear, uncolored glass) permitted.

These special requirements seem at times to represent

the ideas of individual local milk control officers.

I might say here that the committee did not attempt
to classify certain requirements which have acquired con

siderable vogue of late, such as those limiting the local

production areas and requiring pasteurization to be done

within the municipal limits. The intent of these is so

obvious that we thought it better to maintain, for the

time, a “hands off” attitude.

While the committee’s survey has covered cities only,
it is of interest that one village has set its standards

for pasteurized milk so high as thus far to have entirely
excluded it, which apparently was the intent.

I now come more specifically to the “need for uni
formity”—the question at issue. It was the frequent
repetition, publicly, of the demand for greater uniformity
that led to the appointment of this committee. The
declaration of the need came chiefly from representatives

of the larger dairymen’s cooperative organizations and

distributing companies but it was often reiterated by
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health oflicials and individual farmers. The principal

complaints against lack of uniformity were that it sub

jected producers and distributors to added expense, in

meeting the special requirements of several municipali

ties; that at times local regulations conflicted, serving to

exclude the milk of certain producers from municipalities

which it otherwise might enter and that it interfered with
the “free flow” of milk.

As we have studied the problem it has become apparent

that there is conflict in the milk industry between the

broad and general point of view, that of the larger

cooperatives and distributing companies, and the local

viewpoint, which is that of dairymen and small dis

tributors Whose milk is sold only in one municipality.

The larger organizations, few in number, probably handle

the major part of the milk supply; the smaller distribu

tors, though handling less milk, are far more numerous.

The larger organizations naturally want to be able to

sell their product anywhere in the State. The local in

dustry, on the other hand, having complied with the

special local requirements (and possibly, at times having

fostered them) evidently prefers to see them retained,

since it tends to exclude “outsiders” and limit competi

tion. Here again we see “a house divided against itself.”

As for the health officers, where there are regulations of

the type evidently designed to limit the field to the local

industry (limiting production areas, requiring pasteuriza
tion within city limits, etc.) they defend them. The
usual—and not illogical—argument is that funds for

supervision are limited, that they can maintain close

supervision over the local industry and prefer to “know
where the milk comes from.” At times there have been

intimations that they had had little to say about the

enactment of these regulations or ordinances and that
they had been instigated by the local producers and

dealers.
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Referring to the other special requirements listed as

undesirable or relatively unimportant, the committee

communicated with the health officers of the eighteen

cities, in effect asking their cooperation in securing their

repeal. At the time of writing 11 had replied, 4 agreeing

in full, 1 agreeing with one reservation, 5 making no

concessions and 1 being non-committal. It appears,

therefore, that there is a question, also, as to whether

a majority of local milk-control officers actually want

uniformity—except as applied to cities other than their

own.

We in the State Department of Health must neces

sarily look at the matter broadly from the standpoint of

the‘ State and the industry as a whole. In the first place

we believe that any requirement for which a real necessity

can not be established without “stretching points” should

be eliminated, whether it be in state or local regulations.

Necessary requirements need no defense, but the industry

has just ground for complaint if it is forced to comply
with unnecessary requirements—and the public as well,

since it pays the bill ultimately. No health officer should

permit the sale of any milk until he is assured that it
conforms to reasonable and generally accepted standards

of safety and quality, and we must assume that he will
be honest and use judgment in determining what con

stitutes such assurance. Health oflicers who act un
fairly or arbitrarily usually have the exit pointed out
to them in due time. Speaking generally, the milk
handled by large organizations is at least as safe and of
as good quality as that handled by small. While de

partures from uniformity may, at least temporarily, bene

fit small local groups, we believe that uniformity is in
the interest both of the milk industry as a whole and of
the public.



NEED FOR UNIFORMITY IN MILK LAWS
AND REGULATIONS

BETWEEN STATES
i

J . J . REGAN

Dairymen’s League Cooperative Association, Inc.

New York City

AS
I AM not familiar with the conditions which exist

throughout the country in respect to this particular
subject, I will take as a basis for my discussion the condi
tions' which prevail in the milk shed of the New York
metropolitan district, with which I am more or less fa
miliar. In this particular area, due to the necessarily

large amounts of milk and cream shipped interstate in

order to supply the great metropolitan market, lack of

uniformity in state milk regulations is perhaps more

noticeable, and presents a greater problem than in any
other place.

For those’ of you who represent markets which obtain

their milk supplies entirely from within one state, and

for those who represent companies supplying such

markets, this matter of lack of uniformity in state regu

lations offers no problem. For those, however, who rep

resent markets which receive supplies from different
states, and particularly for those of us who represent

companies supplying different markets, in different

states, it offers a real problem and one that is becoming

more and more serious from year to year, due to the mul
tiplicity of new laws and regulations being adopted both
by the different states and by the various municipalities
within the states.

For the sole object of making my viewpoints practical,
I am not only going to take the New York Metropolitan
Milk Shed as a basis, but with your indulgence, I am go

ing to go further and take the situation in that area as

237
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it affects the particular company with which I happen
to be connected. The situation as it affects this particu
lar company is very similar to that of other large con

cerns operating in this area. What is commonly referred

to as the metropolitan district includes New York City,
Yonkers, and Westchester county on the New York side,

and Newark, Jersey City, the Oranges, and adjacent

suburban cities across the river on the New Jersey side.

In all of this district there is a population of approxi

mately ten and one-half million people. The inhabitants

of this district are free to go from one municipality to

another, but that is not_ the case with milk. Each

municipality has its own set of regulations and no milk

is allowed to be sold unless it is produced and handled
in accordance with those regulations. Not all of the

smaller places maintain inspection of sources of supplies,

as they accept the inspection and approval of some

recognized inspection agency. Most of the larger places,

however, do have inspection forces and maintain
regular inspection of all sources of supply. These various

inspection agencies conduct inspections and maintain
control independently of each other. For instance, there

are many cases where different municipalities receive

supplies from the same source, and in such cases, a rep

resentative of each of the different cities makes an in

spection and reports to his respective health department

independently of the others.

The milk and cream which supplies this metropolitan

district comes principally from the five states of New

York, Pennsylvania, New Jersey, and parts of Vermont

and Connecticut. In this area there are approved for

one or more municipalities in the metropolitan district

approximately 700 production units. By production

units I refer here to plants which receive milk from farms

and make shipments of dairy products. At all of these
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approved plants milk is received at some time during
the year from approximately 100,000 dairy farms.

The majority of those production units are owned and

operated by a comparatively few large concerns, all of

whom distribute their product in practically all of the

different cities in the metropolitan district. While all
of those concerns have a number of separate production
units or country plants from which their supply is re

ceived, in order to effect most economic distribution
they must be in a position to utilize their supply to best

advantage, and in order to do this their entire supply
must be considered as one single production unit.

For instance, on account of seasonal fluctuations in

production and consumption, and also due to available

transportation facilities, in order to effect the best utili
zation of the product, it is frequently necessary to shift

supplies from one plant to another. Some way must be

provided for taking care of the surplus. There is always

some surplus and no one can tell, due to the uncontroll

able factors mentioned, just how much there is going to be

from week to week or from day to day. In order to take

care of this surplus there must be central manufactur

ing plants where milk can be made into products which

the market can use later. In this particular territory a

great deal of the surplus goes into the manufacture of

cream and powdered milk.

During a dry, warm season when there is an increase

in consumption and at the same time a decrease in pro
duction, it becomes necessary at times to draw upon

every available source in order to supply the market re

quirements. The proportionate additional requirements

for the different municipalities during this season always

vary, especially in this district, due to the shifting of

the population to the seashore and other summer resort

places. _
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For those reasons, in order to operate most economi
cally, it is impossible at all times to use the output from
one particular plant or any certain number of plants
or production units in just one municipality and in none

other. As a matter of fact, the company with which I
am connected feels that in order to operate to best ad

vantage, practically all of its 141 production units should
be qualified for most of the markets in the entire dis

trict.

At present nearly all of our production units are ap

proved for two or more different markets. The map

in front of you shows the location of the different plants

and the various colored circles around each show the

number of markets for which they are approved.- The

key in the upper left, shows the particular markets cor

responding to the colored circles. You will notice at once

the great variety of different colors, some plants having
as many as a half dozen different colored circles.

In order to show more clearly what this means, let us

take just one particular plant and go more in detail. We
will take, for instance, a plant located at Remsen, New

York. I’ll admit that this will be a rather extreme case,

but still there are many situations in the territory which

are similar. Around this plant there are seven different
colored circles showing that in order to operate most

economically it would be advantageous to have this pro
duction unit approved for seven different markets.

For instance, it would have to be approved for New

York City as there are good transportation facilities to

that point, and that is the regular market. As it is a

manufacturing plant where cream is made and as part of

this cream is used by ice cream manufacturers in New
York City who distribute some ice cream across the

river in Newark, it would also be necessary to secure ap

proval by both the City of Newark and the State of

New Jersey.
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Most of the time the cream from this plant is shipped

on trucks and as those trucks go down the Hudson Valley
it would be convenient at times to supply distributing

plants operating in Westchester County and across the

line in Connecticut. In order to do this it would be nec

essary to have the approval of the Westchester County

Department of Health, the New York State Department
of Health, and also the State Department of Connecti

cut.

At times during the year it might be advantageous to

sell some cream from this source in the State of Penn

sylvania and in order to do this, it, of course, would have

to be on the approved list for that State.

In -order to meet all of the requirements of all these

various inspection agencies, and thus secure permits for

the different markets necessary for most advantageous

distribution of the output from this plant, it would be

necessary for the dairies delivering there to fulfill 35

separate conditions.

While regulations requiring most of these condi

tions are common to all of the different milk sanitary

codes, there are many things required by one or more

health departments which are not required by the others.

A producer, for instance, might be complying 100 per

cent with all regulations of all other departments, but

if he fails to observe one of those requirements as re

ferred to above, he is subject to exclusion.

In the course of inspections conducted by representa

tives of the various agencies, there would be used at least

seven different plant and dairy score card forms together

with numerous other forms in connection with particular

items. There is not only a difference in the actual re

quirements appearing in those different forms, but there

is always the possibility of slight variations in the in

terpretation of the same item or regulation by different
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inspectors, all of which tends to make for considerable

confusion.
While I have nothing definite to recommend by way

of correction of this situation which I have endeavored

to describe, I believe that in connection with any ef

fort that might be made along this line, there should be

consideration given to the following, as possible major
objectives.

1 The development of the area or milk shed

supplying the New York metropolitan district, so

far as milk sanitary regulations is concerned, as

one single unit.
2 A state of close cooperation and greater

uniformity in enforcement policies between health
departments and other inspection agencies within
the territory.

DISCUSSION

Mr. Lang: In the last five years milk coming into

Boston and cities and towns near we have worked with

a great deal of zeal to comply with all the regulations,
but I’ll say I have absolutely lost count. I encounter in

the production end the same thing—multiplicity of regu

lations, as Dr. Regan so vividly demonstrated. But we

do have from five states—Rhode Island, Maine, New

Hampshire and Vermont, and we have an effort being

made now in the State Department of Agriculture of

Massachusetts to license all dairies where the ultimate

market is in the State of Massachusetts, through a Dairy
Advisory Board, appointed by the legislature, which con

sists of the Attorney General of the State, Commissioner

of Health and Commissioner of Agriculture, so that these

regulations have been propounded on a working theory

now to definitely standardize the inspections. That does

not stop any municipality from adding any requirement
they choose to make, but it is a step and with proper
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administration may secure some degree of uniformity.
I don’t know how long it will take to work it out, but
it is constructive. The farmer is told so many different
things he has lost the proper desire for the real objective,
the public health objective, and that is serious, because

we certainly owe a lot to the inspectors and the public
health oflicers’ efforts.

Mr. Jennings: I would just like to mention the fact
that a few years ago I was with the State of Arizona
and we had all but two incorporated towns under the

same milk regulations, before the last one came in, which
was Phoenix. Capitol towns are quite frequently a little
bit Bolshevik; think they are sufficient in themselves and

they do not want to come in on the uniform program.

Some of the other towns in certain sections needed milk

and Phoenix wanted to furnish some, but they couldn’t,

and some of the other towns got it and finally Phoenix
came in, and as many as six markets were supplied from

the Phoenix area under the same regulations.

Dr. Regan: In order to avoid any misunderstanding
as to my viewpoint, I want to say that I don’t think
there is any standard ordinance that can be adopted on

a nation-wide basis, but I do think there can be a lot of

uniformity affected within areas not nation-wide but con

fined to certain areas where milk finds a market around

particular metropolitan areas like we have in the New

York district.

Dr. Brooks: I heartily agree with what Mr. Frank
said a while ago about uniformity as far as uniformity is

practicable. He has developed a standard ordinance

which I am not criticizing at all, but which we do not

feel would apply to our conditions in New York State.

I don’t want to get into a discussion of the standard

milk ordinance; we have been over that a good many

times, but I recall that our Committee on Ordinances,
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which has in the past given some study to the question

of uniformity, came to the conclusion that it was not

practicable to have one ordinance that was adapted to

all conditions in the different parts of the United States.

It seems to me that the committee might well concen

trate on the question of the possibility of securing a

greater degree of uniformity in general principles and

fundamental standards and make a report along that

line at the next meeting.

Mr. Frank: The Public Health Service has appointed

an Advisory Board which is composed of six representa

tives of the state boards of health, the federal health and

agricultural departments, and three organizations from

the industry. The standard ordinance is subject to

change on a two-thirds vote of that committee.

Dr. Leslie: I would like to say a word for the con

sumer. The consumer is going to wonder why it is that

in one place the milk house, according to regulations,
must be within ten feet of the barn and not over twenty;

in other places it must be one hundred feet from the barn,

and so on. I think there should be a real reason back

of any regulation. I believe if we don’t settle this prob
lem the consumers are going to settle it for us, and we

may not like the way they settle it.

President Parker: Last year in Florida this question
of ordinances was up for discussion and I made the state

ment that if we didn’t get down to common sense and

establish some uniformity some day some of our modern

ordinances would be brought into court and if they were

it would be just too bad. I don’t believe the courts will
sustain a lot of this stuff that we have written into or

dinances, all with the best intent. It is a serious situa
tion. If you get into court it is my firm belief milk
inspection is going to get a terrible bump and we had
better clean it up ourselves rather than let the courts
do it.
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Mr. West: This started out as a debate and will prob

ably end as a debate, but I agree with Dr. Regan whole

heartedly in the confession of lack of uniformity. I also

agree with Mr. Frank that we have got to bury our

petty differences and get down to some practical pro

cedure. Don’t know whether I brought out in my paper

or not but I think we have got to get our ideas, as Mr.
Parker suggests, down to what is actually fundamental

for milk safety and separate the milk quality factor from

our standard health programs and put them on a sound

basis. You take New York City paying millions of

dollars for Grade A premiums based on bacterial counts

on the theory the public was going to buy a safe grade

of milk. They have set the price on butter fat and

bought the milk on that basis, so it has become necessary

for the dairymen to degrade themselves to B milk, and

what I suggest is that these economic factors have noth

ing to do with safety. I feel our money is better spent

by having a single grade and focusing our attention on

the fifteen or twenty per cent substandards. As Dr.
Harding has said, eighty per cent up to standard is a good

batting average. With limited funds, the way I see it we

ought to get down to the milk, beginning with the cow,

carrying right through to milk handlers and those that

have the most to do with the milk.

Dr. Regan: I would like to correct one other possible

impression that might have been gained from my paper.

When I talk about uniformity I don’t mean uniformity
as far as grading is concerned. I don’t want anybody to

get the impression that I am for one grade of pasteurized
milk. I am not. I am for two grades of pasteurized
milk. I think a group like this that stands as the high
est court on questions of regulations on milk sanitation
would be making a backward step if they were to recom

mend discontinuing a system that has accomplished a

great deal in the past.



REPORT OF COMMITTEE ON DAIRY
FARM METHODS

THOMAS J . STRAUCH, Chairman

UNDER
the strenuous competition existing in most

milk markets, milk distributors depend upon the

quality of their milk for the sale of their products. With
the demand for a higher quality milk, the milk producer

faces the problem of improving the quality of milk at

the source of production—the farm. Progressive milk
distributors are demanding a higher quality product from

their shippers and are penalizing those who do not ship

them milk free from odors and which shows poor keeping

quality.
We all now admit that the final quality of dairy prod

ucts depend to a great extent upon their quality at their

source. Your committee therefore recommends certain

practices which must be followed in order to produce

milk of a high quality on the farm.

The essential requirements for the production of milk
of a high quality, in the opinion of your committee, are

as follows:

The utensils must receive proper care. All utensils
should be rinsed immediately after use in cold water,

then scrubbed with brush and warm water, to which a

good dairy cleanser has been added. The utensils should
then be thoroughly treated with steam, boiling water
or an efficient chemical germicide; and after drying,
should be kept in a clean place. Sterilization does not
take the place of cleanliness.

Milk must be free of flavor defects and odors caused

by material consumed by the cows. It is necessary to

keep cows out of pastures containing garlic or weeds

likely to taint milk. If this is impossible, the cows

should be taken from these pastures from seven to ten

296
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hours before milking time and fed some kind of dry

feed. Poorly ventilated and unclean stables furnish

a source of bad milk odors.

Milk should not be used from cows that are not

clean, from cows that are not healthy and free of tuber

culosis, from cows milked too near calving time. or

from cows with diseased quarters. Only smoothly

finished utensils should be used. Rusty utensils will
taint the milk they hold. V

Other things being equal, the keeping quality of
milk depends upon its temperature. Milk should be

promptly cooled to a temperature below that of ap

preciable bacterial growth. It has been found from

experience that the most suitable temperature from the

standpoint of bacterial growth is 45 degrees F., or lower.

Your committee therefore recommends that milk should
be immediately cooled at the farm to a temperature of
45 degrees F., or lower, and stored at a low temperature.

There should be an accurate thermometer on all farms.



REPORT OF COMMITTEE ON METHODS
OF IMPROVING MILK SUPPLIES IN

SMALL COMMUNITIES
C. A. ABELE, Chairman

D ISCUSSION of the importance of milk control in

small communities as a public health measure con

stitutes mere repetition of an oft-declared fact. Never

theless, despite the repeated presentation by the U. S.

Public Health Service and the American Child Health
Association, of evidence of higher milkborne disease rates

in the smaller communities of this country, there has been

apparent in recent years no appreciable tendency toward
the extension of quality and safety control of public
milk supplies to such communities. A number of rea

sons—excuses might be a more appropriate term—are
usually advanced to account for this situation. The
fundamental reason, rarely acknowledged, is no doubt
the inertia of uninformed public opinion. If this sur

mise be correct, public health authorities are, in the

last analysis, at least partially responsible for the con

tinued relatively high morbidity rates of milkborne dis

eases among these population groups.

This phase of the problem, and a solution therefor,

were, however, rather fully discussed in the first report
of this Committee (1932). That report also enumer

ated some of the failings of such milk control activities
as are being conducted in some small communities, and

urged that any municipality contemplating improve
ment of its milk supply obtain the assistance of one of
the qualified organizations or agencies, such as the State
Department of Health, or a national official or voluntary
public health organization, in the conduct of a survey
to ascertain the actual status of quality of the com

munity supply, so that accurate data essential to the
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molding of intelligent public opinion may be available.
Realizing, however, that the members of this Asso

ciation need no evangelizing concerning the desirability
of and need for milk control in small communities (un
der 10,000), but that they are, instead, interested in

the practical phases of such milk control activities as

are in effect; and recognizing the fact that the fiscal

affairs of most municipalities have in the last few years

come to constitute the paramount issue in the considera

tion of milk control activities, your Committee this year

decided to seek information concerning the manner in
which milk control activities are still being maintained
in communities of this magnitude, so that it may be

available to those members of the Association who face

similar problems.

A careful consideration of the subject will doubtless

convince rational observers that communities of less than
10,000 population can not really afford to employ trained
full-time personnel for milk control alone. In 1930,

according to a survey conducted by Municipal Adminis
tration Service, the maximum expenditure for municipal
milk control in a representative group of medium-sized
and large cities scattered throughout this country was

34 cents per capita per annum, and the average was

under 20 cents. These figures have doubtlessly been re

duced during 1933. Nevertheless, even under present

salary scales—the cost of travel having been reduced but
slightly, if at all—the cost of full-time milk control by
trained personnel can hardly be less than 20 cents per

capita per annum in cities of 10,000, and is increased

in inverse proportion to the population in the smaller
cities. As long as members of the Police and Fire De
partments work long shifts for small salaries it is difficult

to justify a demand for the payment of salaries such as

full-time trained dairy-inspectors feel entitled to. The
justification of comparatively large appropriations for
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full-time milk control is made still more diflicult by the

fact that an energetic inspector, after the initial cam

paign, would probably find that his necessary activities
did not fully occupy his whole time.

With the intent, therefore, of learning what methods

and practices are being followed, rather than of recom

mending procedure, this year’s Committee has under
taken its assignment.

Data has been gathered by personal correspondence

and from information directly available to committee

members, because information obtained by generally cir
culated questionnaires is so frequently incomplete and

sometimes misleading. Detailed information has been

obtained concerning 64 communities of less than 10,000,

in which milk control activities are being conducted.

This does not constitute a sufficiently large sample of

milk control activities to warrant generalizations from
the data obtained; but these municipalities are situated
in six states, from the Pacific Coast to the Appalachians,
and from the Lakes to the Gulf, and certain facts stand

out prominently.

In none of the communities from which data were ob

tained is a full-time inspector employed solely for milk
control. Milk control personnel includes a public health

nurse, a city engineer, a waterworks superintendent, sev

eral meat inspectors, numbers of sanitary officers of

county health departments, and some health officers, in

addition to a number of part-time inspectors, including

practicing veterinarians. It is to be noted that wherever

(among these 64 cities) milk control is not combined with

other principal functions of city officials, or included

among the activities of a health department, part-time

personnel is employed.

It is not possible, on the basis of the meager data

available, to arrive at any conclusions as to the relative

effectiveness of (1) control activities conducted by
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municipal officials, (2) of health department personnel,

and (3) of part-time personnel. The personal equation

is probably the most important factor in such a question,

although the nature of the primary function of offficials

to whom milk control is also delegated materially af

fects both the time and the interest devoted to the lat

ter activity. The duties of health officers, for instance,

are so numerous, so varied, and frequently of such an

emergency nature, that a program of routine milk con

trol procedure can not be maintained without frequent

disruption, and most health oflicers would no doubt

welcome an opportunity to delegate this activity to some

member of their staffs. Generally speaking, appoint

ment of a practicing veterinarian as part-time dairy and

milk inspector does not result in completely impersonal

milk control, although this generality must also be quali

fied by consideration of the personal equation. The
choice between part-time inspection by a practicing

veterinarian and a total lack of inspection, usually results

in acceptance of the former, in the hope of subsequent

rectification. Your Committee favors the employment

of veterinarians as full-time dairy inspectors, but dis

approves their appointment as part-time inspectors.

In several of the states in the East, groups of small

neighboring communities have combined and cooperated

in the employment of milk control oflicials and the estab

lishment of laboratory service. This appears to be the

most logical solution of the problem, particularly when

the communities are so close together that certain of the

milk supplies are common to two or more of the com

munities. The most frequently encountered practical

difficulty faced in such arrangements is their possible

disruption by changes in the political complexion of

municipal administrations. For details concerning such

amalgamations of milk control activities in New York
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State, see the Report of the New York State Depart
ment of Health, for 1932.

As has been reported at a previous meeting,‘ milk con

trol in fourteen of the Alabama communities under 10,

000 is largely supported by meat-inspection fees, the

meat inspector, always a graduate veterinarian, also be

ing dairy inspector, and in every case being subject to

the direction of the health officer. In one county five

communities, by cooperation, obtain the services of one

inspector. In other cases, cities separated by as much as

25 miles, and in adjoining counties, employ the same

inspector, who serves them on alternate days.

The costs of these meat and dairy inspection services,

over and above meat inspection receipts, are borne by
the municipalities, or partially absorbed by the health
department. In two communities, 25 miles apart, served

by the same inspector, the meat inspection revenues pro
duced balances between $115 and $165 in each city dur
ing the past year, after paying the inspector’s salary and

expenses, janitor services at the slaughter-house, and the

expressage on milk-sample shipments to the State Lab
oratory, fifty miles distant. In other cities and groups of

cities the meat inspection revenues failed by $300 to

$800 to meet the cost of the double service. It is quite
significant that only two such full-time meat and dairy

inspection services have been discontinued. and that in

these cases the cities have simply discontinued paying a

fixed salary, and have placed the service on a fee basis,

for part-time service. This action, of course, has not
increased the effectiveness of milk control.

A means of financing milk control activities which is

sometimes suggested and discussed, but the practice of

which appears to be of somewhat limited distribution,

is the assessment of at least part of the cost of inspec

*Coordinating Municipal Meat and Dairy Inspection in Alabama
Communities, by H. J. Thrasher, Eighteenth Annual Report (1929) of
the International Association of Dairy and Milk Inspectors.
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tion and laboratory examinations upon the milk indus

try. This procedure is still a controversial subject in
most sections of this country because of the principles
involved. The existence of numbers of inconsistencies

in the administration of inspection services by munici

palities must be admitted. Except for the payment of
flat-rate privilege licenses, groceries, restaurants, soda

fountains, etc., are rarely required to pay directly for

inspection services. On the contrary, meat inspection is

usually financed by the collection of a fee for every car

cass or part inspected. There is
,

therefore, precedent for
both proponents and opponents of a direct tax or fee for
dairy inspection.

The manner of levying such direct taxes, and their
amounts, vary considerably among the few examples

studied, and are also matters of controversy. Cost of
transportation and time consumed are the principal
variables in the cost of dairy inspection in any particular
locality. Unless thorough examinations of the cows are

routinely made, the numbers of cows being milked, or
the total volume of milk being sold, are not significant
factors in inspection cost, and do not constitute logical
bases for fixing inspection taxes or fees. On the con

trary, if any benefits accrue to the industry as a result
of milk control—as control advocates universally claim
—these benefits may properly be assumed to be propor
tional to the sizes of the individual businesses affected.

It is obvious that it is administratively simpler to base

tax levies upon the number of cows being milked, or the

volume of milk sold, than upon the distance traveled by

the inspector or the time spent in making inspections, and

this is the practice most frequently followed.

Several California municipalities—under and over

10,000—levy an inspection tax upon each gallon of milk
produced and sold. The assessments vary from 1
4 cent

on production and 14 cent on distribution, to 1 cent on
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raw and % cent on pasteurized milk sold. In Oregon

the tendency in taxation appears to be to base assess

ments upon the numbers of cows milked, the usual levy

being about $1.00 per cow per year.

The difference in returns from these two types of levies

is quite striking. Even at only 1/; cent per gallon tax,

each cow of a producer would have to produce only 400

gallons annually to yield an equivalent of the $1.00 head

tax on cows.

It is also rather obvious that the assessment against

each gallon of milk sold in a community of 2500 must
be quite excessive to yield, let us say, $100 per month for
the financing of milk control. Market milk consumption
in communities of this size is considerably below the

average for all urban communities; but, assuming it to
approximate 2/3 pint per capita per day, we might count
upon a daily volume of sales of approximately 200 gal
lons. An assessment of 1 2/3 cents per gallon would be

necessary to yield $100 per month. In larger communi
ties a far smaller assessment would yield ample funds
for inspection service.

In some communities the cost of laboratory examina
tion of milk samples is paid by the producers or distribu
tors, as the case may be.

To summarize:

1 This study, incomplete as it has been, has brought
to light the fact that some communities have discon

tinued milk control activities or allowed them to lapse,

but that a majority of the communities under 10,000 are

still continuing milk control activities in spite of re

duced revenues.

2 Employment of full-time personnel, solely for milk
control, is rare. Inspection activity is usually made a

function of personnel primarily engaged in some other

service, or is made a function of the health department,
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to be conducted as the health officer is able or sees fit.
3 Milk control is financed in various ways:
(a) by appropriation from the City Treasury,

(b) as an activity of the health department, with or without ear
marked appropriation,

(c) by combination with meat inspection,

(d) by cooperation of two or more communities,

(e) by direct taxation of the dairy industry, or

(f) by a combination of any two or more of these methods.

4 No attempt has been made to determine average

salaries paid inspectors, nor to draw any conclusions as

general trends from the data gathered, because the

sample is deemed to be too small.

--->-—(>O<>—-<--

K-W Milk Strainer

Q A strainer fitted with a special
perforated dome which breaks up
the pressure of the poured liquid
and thereby prevents the pressure
from pushing articles of dirt
through the strainer cloths.
O The strainer cloth is placed over
the mouth of the dome and then
the cloth and dome are forced into
the neck of the strainer as illus
trated.

Strip or Garget Cup

I Inspection Cup drawn Seamless
from heavy steel. Has removable
cover fitted with fine mesh
strainer. Used on certified and‘
high-grade farms to inspect quality
of milk, instantly showing garget
and clots, if any.

Capacity 1 Quart

KEINER WILLIAMS STAMPING COMPANY

87-46 123d Street . . . . Richmond Hill, Ll |., N. Y.



REPORT OF COMMITTEE ON LABORA
TORY METHODS

Gnome E. Bonnmo, Chairman

Your Committee desires to report a trial of the com

parative merits of two media in plate counts of ice

cream.

The media employed were nutrient agar as prescribed

for plate counts of milk and the same agar with the ad

dition of 1 per cent saccharose.

Eight members of the Committee reported upon their
work which is summarized in the table; as all did not
report results with different dilutions of samples, such

figures are omitted.

At least, one previous investigator, using plain nutri
ent agar, found wide disparity in the counts based on
different dilutions of the same sample, the higher dilu

tions showing no colonies when the results on lower

dilutions would indicate several hundred to be expected.

This was not confirmed by those of this Committee

who reported results on different dilutions.

Most of the members felt that the use of saccharose

agar yielded larger colonies and fewer pin-points and

some reported better agreement between counts obtained
on different dilutions of the same sample.

As empowered by this Association in 1923, we have

continued to examine dehydrated media intended for
use in plate counts of milk. Our approval was given
to the product of the Digestive Ferments Company.
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