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PART I. 

Survey and Movement for ImProvement. 



I. INTRODUr.TORY DISr,USSION OF TP"E r,ITY MILK SUPPLY. 

An abundant supply of clean safe milk is of 
(1) 

growing importance tc every community. With an average 

daily consumptic-n of 0.6 pint per person, over 

1,600,000,000 gallons cf market milk must be distribut

ed annually in upwards of 2400 cities of the United 

States having a population exceeding 2500. 

Much of this milk is used for infant feeding. 

It is easily digested, cheap and of especial value in 

the nutrition of chIldren because of the accessories 

to groY~h in which it is rich~2 & 3) The problem of 

securing pure milk for bottle fed babies is of greater 

importance today because of the cbservatiens of 

physicians and others who have collected data on the 

subject, 'a'hich indicates that "The modern mcther is 

growing more end mere unable to nurse her chIld at 
- (4) 

her breast." 

NotWithstanding the value of milk as a food 

and ' its need in the diet, there has arisen in the public 

mind a distrust of milk, since science has so re

peatedly been compelled to pOint to the milk supply 

as a most important cause of sickness and death, 

especially among infants. Milk, when fed in a filthy 



and partially decomposed state unquesticnab1y is a 

serious cause of digestive troubles. By carrying 

germs of specific diseases as the typhoid and tubercle 

bacilli, milk has also been an important factor in 

the spread of disease. The immense saving of life 

brought about by the work of Nathan strau~5) and 

others interested in establishing pure milk depots in 

the larger Cities, has clearly shown that the most 

harmful effects produced by milk result from feeding 

dirty, partially spoiled milk. The findings of the 

British Royal r.ommission on the Relation of Human and 

Animal Disease'6) and the work of numberless scientists 

makes certain the alarming connection between the milk 

of tubercular animals and the spread of tuberculosis. 

The long list of typhoid fever, diphtheria, and scarlet 

fever epidemics tabulated by Tras~7) indicate the 

existence and impo.rtance of the spread of these 

diseases by infeoted milk. 

Sanitary r.ontro1 of Milk -- A Public Problem. 

It is because of this need f~ pure milk and 

the difficulties entering into the problem of securing 

it for the modern city, that the milk supply has become 

an important public problem. The problem is the most 

serious in towns and municipalities supplied with milk 

which is produced at a considerable distance and Which 

2 



necessarily passes thru a number of hands. The impor

tance of the problem for each town depends largely on 

the size of the town. The milk of the larger town 

3 

comes as a rule from many farms, at considerable distance, 

passes thru many hands, so that fixing responsibility 

is difficult, especially when the milk reaches the con

sumer, when from 24 to 36 hours old. The milk of the 

small town is produced by a few dair.ymen who deliver 

it direct to the consumer when only 4 to 18 hours old. 

EFFORTS TO IMPROVF MILK SUPPLIFS -- HISTORlr,}~. 

Early efforts to improve the milk supply con

sisted in efforts to prevent the adulteration of foods 

including milk, e.nd in the private utterances directed 

against the use of bad milk such as that of 
(8) 

R. M. Hartly, who in 1843 published a book, "The ('!ow 

and the Dairy" in which he pOinted out the relationship 

between infant mortality and the use cf "swill" milk. 

(,!hemical ~tandards:-

This protest and the laws which fo1low,ed it 

dealt with the chemical composition of the milk alone. 

The earliest laws affectlr.g milk were, therefore, 

these directed against adulteration and misbranding ot 



fOOd, including milk. r,ontrol of the chemical composi

ticn of milk by means of standards became commcn, every 

state in the Union now having legal standards for dairy 

products. As the importance of bacteria to the quality 

4 

of milk began to be realized, rules and regulations were 

adopted by cities and to~ns attempting to regulate the 

sani ta.ry producticn and distribution of milk; such as 

tuberculin testing cf herds, use of certain equ1}:ment and 

methOds, and the applicatic,n of refrigeration to the milk 

during . storage and transit. 

Insp ectic.n:-

Inspection of dairies came as a natural corol

lary of such regulations. In order to facilitate and 

make more effective this inspection, Dr. Woodward in 1904 

made the first use of a score oard in the inspeotlcn of 
(9) -(." J,.. 

dairies in the District of r.olumbia. This lead to the 

drawing up of the United states Department of Agriculture, 

Bureau of Animal Industry Score r.ard in 1906, which card 

has had such wide use in municipal inspecticn work. The 

use cf the score card has been written into law in numer

ous instances. Dairies supplying a particular community 

are in some cases required to come up to a certain score. 



Bac teri 8.1 st anda,rds:-

In jUdging the sanitary quali tyof milk, the 

bacterial count ~as been widely used. The immediate 

causes of exceptic,na,lly high bacterial counts may be due 

to one or all of four things: (1) high initial conta.!ni

nation cf milk by the use cf dirty cows, dirty utensils 

and dirt~ men; (2) keeping milk at high temperatures 

during storage and delivery; (3) holding milk for a long 

period; (4) serious contamination during delivery. 

Bacterial standards were added to chemica,l standards by 

many cities, until in 1914 there were 145 cities in the 

United states, cf 10,000 inhabitants or over, having a 
(10) 

bacteriological requirement for milk and cream. 

Pasteurization:-

The difficulties of securing a supply of milk 

which could be guaranteed to be free from disease germs 

and the difficUlty of keeping milk sweet from the time 

5 

it left the farm until it reaches the consumer, sometimes 

200 to 400 miles away, has brought forward many advocates 

of pasteurization cf market milk. This process, which 

was first applied to milk in Denmark, for the purpose 

of preventing the ~read of disease to farm animals by 

skimmilk frem creameries and factories, has been made 

compuleor~ by many cities for a part of the milk supply 

at least. 
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MOD]l\N MILK r:ONTROL. 

Grading:-

The trend of milk improvement in recent years 

hes been away from the lines of force, leaning rather 

toward improvement thru education of the producer and 

consumer in the value of clean milk with the payment for 

it on the basis of its sani ta.ry and chemical quality. 

Systems of buying milk on this basis haTe been recommend

ed as the most effective way of securing the sanitary 

production ef milk. One such is that of grading milk 

into seVEral olasses with different sanitary standards 

which sell for varying prices. Such a method was ad-

vanced in 1900 by the United States Department of 

Agrlculture~ll) This plan suggested that milk be put 

into three grades: certified, inspected, and pasteurized. 

Such a grading could not be made in all cities, however, 

because certified milk commissions cannot secure support 

in many of the smaller towns. A more practical system 

of grading milk into three grades, based on the number 
(10) 

of bacteria present, is in use in many cities. 

Of recent years Dr. North of New York has been 

attemptlr..g to meld public opinion into a conception of 

the proper use of a numb~r of these methods in the larger 

iti (12) . i i c es. He would have milk distribut ng com~an es 

buy from the farmers on the basis of the bacterial count 

and butter fat test, with a premium for tuberculin 
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testing. Inspection of dairies would be limited to those 

dairies requiring help as shown by their high bacterial 

counts. Such co-mpanies would operate a bottling and 

pasteurizing plant in the country dairy districts where 

the cans and the buckets of the dairymen can be washed, 

sterilized and dried; and the milk can be tested, bottled 

and shipped. Entirely aside from any dealings with the 

producers, but as a health measure, he would compel the 

pasteurization of all milk at these stations. Practical 
(13) 

results of such a system have shown with what ease an 

average set of dairymen can be made to produce clean milk 

where the proper stimulus is applied. 

Private Efforts at Milk Improvement:-

A discussion of the dairy reform mcve-'llents 

would not be complete without mention of the work of 

Nathan straus in establishing infant milk depots, and ot 

the Medical Milk r,ommissions in tbe supervision of the 

prodUction of r,ertified milk, which has done so much 

toward raising the standards of clean milk production, 

especially in the larger cities. What the milk depot 

has done for the poor of the large City, the Medical Milk 

r,ommisslons have done for the well-to-do. Ever since 

the establishment of the first r,ertifled dairy farm 1n 

Essex r,ounty, New Jersey, by Dr. H. L. r,olt, in 1893, 

the country has had a standard for the sanitary produc

tion and distribution of ~ilk, which can hardly be 



(14) 
excelled. Most of the large cities of the United 

states support one or more of these r.ertified farms~15) 
Of the two priva.te efforts to better the milk 

supply: n~nely, the establishment of infant milk depots 

by Nathan straus, and the r.ertified dairies by the 

Medical Milk r.ommissions, the former is the more signi

ficant. The results obtained from these depots clea.rly 

8 

shew that good milk can be made absolutely safe by proper 

pasteurization without interfering with the digestibility 

or the food value of the milk or the accessories to growth 

which it contains}16) On the other hand, there is still 

so much danger of the spread of disease thru raw milk, 

even when the sources of supply are under a.s careful 
(15) 

supervision a.s are the r.ertified dairies, that there 

is considerable doubt as to the absolute safety of any 

raw milk. 

MILK SUPPLY OF TP"E SMALL TOWN. 

The problem of securing pure milk is greater 

now, and probably always will be greater in the large city 

than in the small town. Much more headway has, however, 

been made in the large city, as the above review will 

indicate. Mest cities in the middle west, of 15,000 

population or under, have no contrel over their milk 

supply whatsoever. The education cf the consumer 1n the 

use of and de~and for clean milk has been the main method 



of imp rovement. 

There is need for considerable st_dy of the 

exact importance of the milk problem of the small town 

and of the proper means of remedying bad conditions. In 

this work the agricultural colleges should be of con

siderable aid. 

9 

The control of the milk supply of the small 

town offers difficultiea which are peculiar to itself, 

and which do not exist In the larger municipalities. 

First, the very smallness of the supply makes the average 

methods of control of the large supply uneconomical and 

impractical in the town of 15,000 or under. Second, the 

type of public office holders, the inefficient organiza

tion of municipal government, and the low municipal 1n

ccme of the average small town, tend to reduce the effi

ciency of public control problems. Third, the lack of 

sUfficient intelligent leadership a~ong the citizens to 

push thru and keep alive an effort to protect the con

sumers of milk, prevents the successful continuance of 

efforts at control. 

On the other hand, there are factors which tend 

to make the pure milk prcblem of the small town of less 

importance than that of the large city. First, the milk 

is produced within a radius of a very few miles of the 

cons~er, Which enables the producer to deliver his 

product within a few hours after production; second, the 

nearness to the market resulting 1n the delivery of the 
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milk by the producer direct, enables the consumers to 

choose the source of their milk. Third, infection of 

anyone source does net have the far reaching effeots 

which it has in the larger towns, where milk from hund

reds of farms is mixed together at a central distributing 

plant before delivery. 

WORK OF THE AGRl(~ULTURAL 

EXPERIMENT STATIONS A.~D ~OLLFGES IN MILK ~ONTROL WORK. 

No attempt will here be made to review the end

less a~ount cf work carried on by health boards and pri

vate individuals in improving the pub1io milk supply. 

The actual improvement and control of milk supplies has 

been almost exclusively carried on by such boards. The 

work of the colleges and experiment stations in this direo

tion 1s of immediate interest, since part of the purpose 

of this investigation is to determine to what extent 

these institutions may enter into milk control problems. 

While they are interested in the proteotion of the con

sumer of milk, the main justifioation for the expenditure 

of time and money in milk control prob1~s is the advan

tageous effects it has on the dairy industry. 

Their work has consisted mainly of surveys of 

milk supplies without any crganized effort at improvement 

or control. Trueman of Illinois in 1905 and 1906 made 
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an extensive 1nvesti~aticn into the condition of the milk 

of r.hicago and twenty-six other towns~l?) He made butter 

fat and sediment tests on milk collected, but did not 

make bacterial analyses. Such work as his and that of the 

Bureau of Animal Industry of the United states Department 

cf Agriculture, which has made a number of surveys cf 
( 18 , 1 9, 20 , 21 ) 

milk supplies in various parts of the country, 

merely serve to indicate the need of milk reform and con

trcl. Bitting of Indian122) in 1901 reports a sanitary 

survey of the milk supply of Lafayette, Indiana, with 

general suggestions for the improvement of market milk. 

Rammer and Hauser of Iowa~23) report in 1916 

results of a survey of a number of Iowa cities, which 

leads them to the conclusion that there is a real milk 

problem existing in the small towns of Iowa. Allen of 

Kentucky in 1908 reports a somewhat similar survey of 
(40) 

Louisville, Ky. 

The first attempt of an EXperiment Station to 

Insti~ate a reform and supervise control of a city milk 
(24) 

supply was made by Harding while at the New York 

Experiment Station at Geneva. It was the purpose of his 

study, "To find a way by which the small city with its 

limited facilities may obtain as sanitary a milk supply 

as the largest cities with their technically trained ad-

visors and expeneive equipment." 
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By a regular system of inspection of dairies, 

wi th publici ty, e.nd payment be,sed on quality, the Geneva 

milk supply was greatly improved during a period of three 

years. The work of this improvement was carried on by 

the local board of health, under the superv1sicn of the 

Experiment Staticn. 

In Bulletin No. 363 of the same stat1on~25) 
' . 

further notes on the Geneva supply showed a marked change 

for the worse during the years of 1911 and 1912. An in

efficient milk inspection, which resulted in failure to 

pay for the milk on the basis of quality, was responsible 

for this lowering cf the quality of the milk supply. 

Sr,OPE OF I~~ESTIGATION BY Tr~ '~ITFR. 

The present investigation will be confined to 

a single town in the hope that concentrated study of the 

conditicns in one community will lead to a method of Im-

provement end control ,«'hich, if successful, will malee 

easier the development of similar control in other parts 

of the state. General state surveys have served their 

purpose in awakening the public to a realization cf the 

importance of the milk problem in the small towns, but 

real improvement and control can come only thru concen-

trated effort in individual communities. 
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Town r.hosen:-

st. r.harles, Mo., a town of approximately ten 

thousand population, situated in st. r.harles r.ounty, 

twenty miles from st. Louis, was selected for the ex

periment. This particular town was chosen because its 

milk supply was known to be in need of improvement, and 

because of the convenience ~ith which it could be reached. 

A county farm advisor is situated in the town, who, it 

was thought, could be of help. The high school chemis

try laboratory offered an ideal place for making the 

laboratory tests of the milk. This room was equipped 

with running water and gas, and was centrally located. 

The equipment necessary to make the tests was supplied 

by t~e dairy bacteriology laboratory of the University. 



II. PLAN OF PRESENT INVESTIGATION. 

The object of thi$ investigation w~s to 

study: 

1. The condition of the milk supply of an 

average small town; 

2. The underlying causes of the conditions 

which exist; 

3. A method for the improvement and control 

of such a milk supply, the execution of which would be 

within the proper functions of representatives of the 

state colleges a.nd experiment stations. 

14 

Before a method of improvement or control for 

any milk supply can be determined upon, the conditions 

of the supply tc be improved have first to be studied. 

The conditions are naturally of two sorts: (1) the quali

ty of the milk itself as delivered to the consumer, and 

(2) the conditions surrounding its production and dis

tri bution which determine its composition and sanitary 

quali ties. 

With these ideas in mind, it was planned to 

make ~ survey of the milk supply of the city selected, 

and to study the milk as delivered to the consumers, 

and the condl tions under whi ch 1 t was produced. 

The milk samples t~en from the delivery 

wagons were to be ex&mined acc~rding to usual 
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laboratory methods for the following: 

(1) Number of bacteria. 

( 2) Per cent fat, solids not fat, and water. 

(3) Temp erature at which delivered. 

The nu:nber of bacteria was to be taken as an indication 

of the cleanliness observed in the production, and the 

care in handling during storage and delivery. The 

chemical tests indicate presence of adulteration and 

skim..l1ling. 

The conditions on the far.~s to be noted were 

general sanitary conditions and the methods used in 

the production of the milk, such as cleaning of cows 

and stables, condition and care of the utensils, care 

of milk during stora.ge and delivery, use of tuberculin 

tested cows, protection of the milk from disease con

ta~ination of human origin. A careful study of these 

conditions, it is believed, will show where and to what 

extent improvement is needed. 
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III. OBSERVATIONS. 

r,ONDITIONS OF THE MILK. 

The following tables show the results of the 

tests during the months of June, July, August, October, 
# 

Ilnd January. Sa.'nPles of "loose" milk were collected 

from the milk wagons in sterile milk bottles. Bottled 

milk was sa.~pled by taking one of the original con

tainers. The temperature of the milk was taken at the 

time it was received from the dairymen. The smrrples 

were iced within a hlllf hour after collection and kept 

below 50 degrees Fahre~~elt until tests were made, 

which was not later than five hours a.fter collection. 

Samples were collected from all dairymen whose wagons 

could be located during the morning delivery. 

# A trade name for milk sold from cans and not from 
bot tIes. 



Dairy 
Number 

1 

Average 

2 

Average 

3 

Average 

Temp. 
Degrees 

F. 
74.0 

74.0 

74.0 

76.0 

74.5 

55.0 

54.0 

65.0 

53.0 

55.0 

65.0 

78.0 

60.7 

77.0 

84.0 

80.5 
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Table I. 

Analyses for June. 

: Solids : Number of 
: Fat : not fat: Water: Bacteria 
:Per cent:Per cent:Per cent: Thousands 

3.30 

3.70 

3.50 

1.45 

3.45 

2.05 

----
2.60 

5.55 

3.02 

4.60 

1.95 

3.27 

8.10 

8.50 

8.30 

8.93 

7.77 

8.28 

8.65 

7.87 

8.30 

7.93 

8.30 

8.11 

88.60 

87.80 

88.20 

89.62 

88.78 

89.67 

88.75 

86.58 

88.68 

87.47 

89.75 

88.61 

366 

90 

330 

610 

335 

525 

3,600 

12,600 

10,100 

14,700 

17,850 

300 

7,442 

15,600 

7,900 

11,250 



Da.iry 
Number 

4 

Average 

8 

9 

10 

11 

12 

Temp. 
Degrees 

F. 
72.0 

84.0 

78.0 

76.0 

74.0 

83.0 

80.0 

68.0 
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Table I. (r,ontinued) 

Analyses for June. 

: Solids : Number of 
: Fat : not fat: Water: Bacteria. 
:Per cent:Per cent:Per cent: Thousands 

2.60 

4.70 

3.65 

7.50 

3.15 

3.70 

3.50 

2.95 

8.15 

8.35 

8.25 

8.30 

8.66 

8.75 

9.09 

8.76 

89.25 

87.95 

88.60 

84.20 

87.19 

88.55 

87.41 

88.29 

1,555 

1,555 

660 

1,650 

40 

470 

------~------~------~----~~----~---------
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Table II. 

Analyses for July. 

: Solids : Number of 
Dal;ry~ __ ~~T~e~mp~.~~:~~F~a~t~r.:~n~o~t~f~a~t~:~W~a~t~e~r~~:_B~a~c~t~e~r~l~a~_ 
Number Degrees :Per cent:Per cent:Per cent: Thousands 

F. 
1 68.0 

72.0 

Average 70.0 

2 74.0 

55.0 

Average 64.5 

76.0 

4 68.0 

5 70.0 

6 61.0 

8 81.0 

9 80.0 

11 70.0 

. . 

2.80 

2.60 

2.70 

5.30 

5.30 

6.00 

3.70 

8.57 

8.65 

8.66 

7.90 

7.90 

8.06 

8.03 

1.50 8.85 

3.10 8.44 

4.20 8.85 

3.20 .. 8.78 

2.70 8.80 

. . 

89.63 

89.71 

89.67 

86.80 

86.80 

85.94 

88.27 

88.55 

88.46 

86.95 

88.02 

88.50 

24 

24 

285 

75 

180 

90,000 

2,000 

1,850 

1,550 

22,150 

40 

65 
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Table III. 

Analyses for August. 

Solids . Number of . 
not fat: Bacteria 

:Per cen ousands 

1 4.00 8.66 87.34 525 

3.40 8.54 88.06 2,000 

Average 3.70 8.65 87.70 1,262 

2 4.55 6.62 88.83 2,600 

2.?0 8.24 89.06 40,000 

4 4.65 8.70 86.65 100 

5 4.40 8.85 86.75 550 

6 3.35 8.34 88.31 2,200 

7 3.70 7.92 88.38 1,350 

8 5.05 8.89 86.06 120 

9 5.65 8.56 85.99 40 



Dairy 
Number 

11 

12 

13 

14 
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Table III. (r.ontinued) 

Analyses for August. 

: Solids : Number of 
Temp. : Fat: not fat: Water: Bacteria 

Degrees :Per cent:Per cent:Per cent: Thousands 
F. 

2.60 9.20 88.20 310 

3.10 8.80 88.10 565 

2.75 8.35 88.90 175 

3.35 8.69 87.96 500 



Dairy 
Number 

1 . , 

Average 

4 

8 

12 

22 

Table IV. 

Analyses for October. 

: Solids : Number of 
Temp. : Fat : not fat: Water: Bacteria 
Degrees :Per cent:Per cent:Per cent: Thousands 

F. 
3.60 

4.00 

3.80 

4.20 

3.70 

4.40 

3.70 

8.43 

9.39 

8.95 

8.00 

7.90 

8.87 

8.90 

88.97 

86.61 

88.78 

87.80 

88.40 

86.73 

87.40 

110 

120 

115 

820 

50 

70 

675 



Dairy 
Number 

1 

2 

4 

5 

6 

8 

13 

Temp. 
Degrees 

F. 

54.0 

52.0 

58.0 

62.0 

68.0 

Table V. 

Analyses for January. 

: Solids : 
Fat : not fat: Water 

Percent:Per cent:Per cent: 

3.65 8.71 87.64 

3.60 8.31 88.09 

4.30 8.22 87.48 : : 

3.40 8.46 88.14 

4.00 8.18 87.82 

3.60 8.38 88.02 

2.60 8.53 88.87 
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Number of 
'Bacteria. 
Thousands 

167 

600 

88 

112 

97 

360 

7 
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Following is a summary of the conditions found 

during the first three months. (This summary in part had 

to be compiled at that time because of a request on the 

part of the st. r.har1es city council for a report of the 

condition of their milk supply.) 

Table VI. 

Summary of Ana.1yees for June, July and August. 

:Number of: 
No. : Amt. : T :Bacteria : Water :Score 

: Gal. : Degrees: housands: er cent: 
F. · · 

1 45 72.0 619 3.30 8.53 88.53 :67.25 
· · 

2 10 62.3 3,205 3.76 7.60 88.15 :36.75 
· · 

3 25 78.0 47,083 3.99 8.13 87.87 :34.00 

4 13 73.0 1,208 3.41 8.32 87.84 :35.00 

5 22 71. 5 2,952 2.83 8.88 87.92 :31.00 
: 

6 15 64.5 2,585 3.35 8.36 88.24 :53.25 

7 15 67.0 7,183 3.70 7.96 88.34 :45.75 

8 10 78.5 11,145 5.38 8.41 85.73 : 32.00 

9 10 77.0 845 4.00 8.77 87.05 :44.25 

10 10 40 3.70 8.75 88.55 :36.75 
· · 

11 8 75.0 187 2.93 9.03 88.03 :37.50 

12 4 68.0 533 3.00 8.78 88.13 :37.25 

13 15 ---- 175 2.70 8.35 88.92 :-----
· · 

14 15 500 3.35 8.69 87.96 :29.75 
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Preliminary Survey. 

The conditions surrounding the production and 

distribution of the milk were studied at the farms 

and on the streets. Visits were made to each of the 

dairymen supplying milk to the town. Reference to the 

accompanying map will show that the dairymen were dis

tributed on all sides of the town. Their dairy barns 

and equipment were scored by the use of the United 

States Department of Agriculture, Bureau of Animal In

dustry Score r.ard; the desired data regarding their 

bUsiness were obtained by questions and obserTat1ons; 

a.nd the nature of the plan to investigate the milk 

supply and tc assist the dairymen was explained to each 

as follows: -The agricultural college is an institu

tion maintained for the purpose of serving the farmers 

of the state. We believe we can serTe you in a way 

which you may not have suspected. The consumers of 

this town are becoming interested in the question of 

pure milk. Other towns in the state have done much to 

improve and control their milk supplies and the people 

of this town are getting ready to de the same. The 

Women's r.ivic r.lub, as you know, recently had the state 

veterinarian here to talk to them on the subject of 

tuberculosis and the milk supply. The college has 
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noted this activity on their part. We know that a true 

solution of the problem can be reached cnly if the true 

nature of the problem 1s determined. We have seen 

cities go thru tedious and disagreeable experiences in 

attempting to regulate their milk supply by passing 

ordinances bcrrowed from other to~ns which do not suit 

their conditions. It is our purpose to make an 1nvesti

gat1cn of your supply a.nd to be ready to represent your 

interests in any future attempt on the part of the town 

to regulate the sale of your product. In order to do 

that, we must know first just what is the conditicn of 

the milk supply of this town. Perhaps the supply is 

not in need of improvement. We also wish to learn from 

each dairyman his suggesticns as to what public means 

of control he thil"Jcs sbou1d be taken. From talking to 

the ether dairymen, I am lead to believe that you are 

not growir:g rich at your trade. There are certain 

fe.ctors, such as low price for your product, high cost 

of feed, e.nd competition of farmers who bring milk in 

irregularly at cut prices, which may affect your in

come. It is perhaps causes of this sort which prevent 

~ou from usir.g better methods. If so, the consumers 

spou1d be so i~formed; so that no injustice will be 

ferced upon you. 
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We want to visit your farms at different 

times during the year to see what methods you are using 

in handling your milk. We want to collect samples of 

milk from your wagons and test them,as they do in other 

cities, for the per cent of fat and water, and nQ~ber 

of bacterie,; so that you may know just how your milk 

compares wi th milk of towns whose supply is under care-

ful supervision." 

Thrucut this discourse interruptions were 

frequently made with remarks to this effect: "Those 

women will be the ruin of this country"; "My customers 

are well satisfied with my milk, I see no reason for 

any improvement." "No, we're not making any more than 

enough to pay for our feed this year. If they kick, 

we'll go out of the business." "Sure, you can inspect 

my dairy any time you want. You won't find me watering 

my milk." WWhat are you going to do with that milk ycu 

collect?" etc. 

On the whole, B. reasonable measure of co-

cperaticn was secured from all of them. Many were 

skeptical as to the good that was to come from it. 

Some doubted the earnestness of the consumers' effort 

to carry thru a measure of reform. But none could see 

where it would do them harm to cooperate, B.nd did see 

that if they stood in the way, they might suffer. 
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r,onditions as Found on the Farms. 

There were certain conditions found existing 

on all the farms. None cf the dairymen used the modern 

small top pail during milking; none made use of ice in 

cooling the. milk. r,ooling of nights milk 1n well water 

was practiced by nearly all; while the mornings milk 

was delivered warm as a rule. Only one dairyman de

livered all bottled milk (4 gallons); six bottled a 

small per cent. All but one delivered the major portion 

of their milk by dipping from eight gallon cans. Only 

one dairy was equipped with a modern ba.rn with the 

recommended amount cf air, light, proper ventilation, 

eto. Tho in general the cattle appeared healthy from 

s.n external examination, only one herd was tuberculin 

tested. This herd was the cnly pure bred herd in the 

communit~. Because cf the activity of their owners 

durir:g the succeeding perie·d, the following selected 

list of dairies are of particular interest. 

Description of Dairiee:-

~o. 1. owned and operated by Mr. R. F. F. 

A farm of 40 acres of rolling land, one-half mile from 

town, valued at approximately $250 per acre; 17 acres 

in pa.sture and 24 under the plow. Equipped with 



residence, horse barn, coW barn, two silos, milk house 

adjoining barn, chicken house. He milks twenty cows. 

('!ow barn is thoroughly modern, equipped with 

stanchions, concrete floor, gutters, mangers and 

alleys; King's ventilation system; plenty of light, 

good milk room equipped with cooling tank, surface 

cooler, scales and milk sheet; well drained barn yard. 

Dairy scored 67.75, with 26 points on equip

ment and 41.25 on methods. 

Mr. F. 1s of thrifty German extraction. He 

ha,s been in the business seven years and finds it 
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profi table. He hopes to improve and to keep up his 

excellent reputation in town for olean milk. He showed 

a fir-e spirit of cooperation in any attempt to better 

the conditions. He had no fear that he could not keep 

up to the requirements. 

He peddles 45 gallons of loose milk from two 

wagons, which cover en the average 10.8 miles of city 

streets, delivering at the rate of 16.36 quarts of milk 

per mile. Mr. F. is easily the best, most substantial 

dairyman of the community. 



No.2, a farm of 52 acres of rolling land, 

owned and operated by Mr. A. S. Equipped with resi

dence, chicken house and machine shed, cow and herse 

barn, and milk house. Milks nine cows; delivers 10 

gallons of dipped milk and 3 of bottled milk from one 

wagon. The barn is without floors; cows tied by ropes 

to mangers; lacking in light and in filthy condition. 

Water supply pumped from surface stream and carried 

from a spring, which is open to surface contamination. 

The milk house is of good construction, but is inex

cusably filthy. r,ooling tank was filled wi th fou.l 

water. The plant scored 36.75, with 17.50 for equip

ment and 19.25 points for methods. 
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Mr. S., German, is a hardworking but careless 

dairyman. He experiences a good deal of trouble with 

souring of his milk and disbelieves in bacteria as a 

cause. He peddles 10 gallons of milk over 3.26 miles, 

or at the rate of 12.26 quarts per mile. 

No.3, a farm of 40 acres of Missouri bottom 

land, one-fourth of a mile from town, rented and operat

ed by Mr. F. W. It is equipped with residence, horse 

and cattle barn; milk house and chicken shed. 

He milks twenty cows, which are kept tied to 

the wall in an old barn with no windows, low ceiling, 



and rough walls, dirt floor. There are doors behind 

every two cows. The milk house and well are in the 
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barn yard, which is wet and mucky on three sides of the 

house. There is a swa~p close by, thru which the cattle 

wade in coming from the pasture. The dairy scored 34 , 
with 13.75 for equipment and 20.25 for methods. 

Mr. W., German, is a most unprogressive, 

ignorant man; father of twenty-five children, thirteen 

living, who, sick and filthy, milk the cows and care for 

the milk. Two little ones showed bad cases of the pink 

eye and one a ringworm. 

Two of the children peddle 25 gallons of his 

milk a day from one wagon, which covers 7.65 miles of 

streets, delivering 13.6 quarts per mile. This dairy 

is considered to be one of the worst, not only because 

of the poor dairy equipment and dirty conditions at 

the barn, but because of the ignorance of the owner and 

the filthiness of the persons handling the milk. The 

possibilities of conta~inating the milk with human 

diseases are extreme. 

No.6, a 36 acre dairy farm, bordering the 

city limits, rented and operated by Mr. N. A. B., a 

native of Switzerland. He 1s a breeder of pure bred 

Holstein cattle, and Buff Orpington chickens. He has 
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20 acres in pasture and 13 under the plow. Fann equip

ped with small residence, horse shed, cattle barn, milk 

house, wagon shed and chicken house. He milks ten cows 

valued at ~2500, and uses a pure bred bull valued at 

$250. The dairy scores 53.25, with 22 on equipment 

side and 31.25 on method. He is the only dairyman 

whose herd is tuberculin tested. 

The barn 1s equipped with wooden stanchions , 
weoden floor, gutters and mangers; sliding windows, 

low ceiling. He weighs his milk and removes it from 

the barn when a can 1s f~ll. r,ools it over a surface 

cooler. He peddles about 15 gallons of milk from one 

wagon, 3 gallons of which is bottled. He 1s clean, 

thrifty, ambitious, well read, and anxious to improve. 

He peddles 13.37 quarts per mile of streets covered, 

or 15 gallons over 4.48 miles. 

No. 10, a small dairy located on a 50 X 200 

ft. city lot, with a 5 acre rented pasture. Operated 

by Mrs. S. Equipped with residence, cow barn and 

chicken house. She milks 6 cows, and by the aid of 

four to six children delivers twice a day 10 gallons 

of milk put up in individual tin buckets. 

The barn has a dirt floor, no stanchions; 

cows tied two in a stall to mangers; open ceiling 



covered with straw; poor light, cattle crowded for 

room. Floors were dirty. The barn yard has a good 

slope, but has a street sewer emptying into it thru 

which the cows walk. Milking is done by Mrs. S., who 

is personally clean and careful. Dairy scored 36.75, 

with 9.75 for equipment and 27 for methods. 
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Mrs. s. is industrious and fearful of changes. 

She may go out of business any time. She feels she is 

delivering the best milk in town and is conscientious 

about it. Willing to have milk tested and place 

scored. 

Res~~e' of r.onditions. 

Examination of the data given above shows 

the condition of the milk supply of st. r.harles to be 

very poor. APproximately fifty per oent of the total 

contains over a million bacteria per cubic oentimeter, 

putting it in a third grade class. Twenty per cent of 

the milk supply of the city. according to the tests 

made. contained less than three per cent butter fat. 

and the extreme range of fat percentage in all samples 

tested was between 1.6,% and 7.5/:,. Observations at 

the farms indicate the extreme liability of infection 

of the milk by disease if present on the farm, in the 



home, or in the cattle. The use of cows not known to 

be free from tuberculosis, and the handling of milk and 

utensils in the home, where human disease exists, can

not fail to render the milk of such dairies dangerous; 

unless pasteurized. 
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On the whole, the milk is unsafe, (1) because 

of the number of bacteria it contains and the extreme 

1iklihocd of infection by disease gerons, and (2) because 

of the uneven per cent of fat. It is net only fre

quently below the state standard; but, because of its 

variability, may seriously interfere with the feeding 

of children when milk of normal composition is 

required. 



IV. CAUSES. 

The results of the investigation as out

lined 1n the foregoing section reveal a condition 

which was undoubtedly in need of improvement. As 

before stated, in attempting to improve the situation 

it was believed that the causes for the conditions as 

they existed had to be deter.nined. 

Immediate Causes. 

High Ba.cteri~d C'!ount:-

, 

Judging frcm the filthy conditions surround

ing the producticJn of the milk at the farms, it is 

subj ected to a heavy original contamination of dirt 

and bacteria. The high temperatures at which the 

milk is held during storage and delivery is undoubted

ly responsible for & very rapid multiplication of the 

bact~ria. 

In the case of Dairy No.2, where the bac

terial count was high, even though the temperature was 

low, the agar plates showed a large per cent of putre

factive organisms. Examination of the premises re

vealed the use of a cooling tank in which the water was 

festconed w1 th foul f.melling slime. Water for Wishing 
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the utensils came from a surface spring and pasture 

stream • 
• 

Variation in the Per r,ent of Fat:-

The wide variation in the per cent of fat 1n 

different samples of milk from the same dairies was 
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explained by the occasional skimming of nights milk to 

supply a varyir.g cream trade, e~d by the method of 

delivery. The milk is delivered by dippir.g and pour

ing from cans. Unless care is taken to thoroly mix 

the milk, dipping from the can will result in wide 

variation in the per cent of fat in different portions. 

There is, of course, a material variation in the per 

cent of fat from the different herds, some being 

Jerseys and others Holsteins. 

Danger from DiseasE:-

The use of cattle not known to be free from 

tuberculosis; the presence of disease on certain farms 

and homes where milk is handled and utensils cleaned; 

and the entrance of dirt in considerable quantities to 

the milk, constitutes the justification fer the belief 

that Bome ef the milk supplied st. r,harles is unsafe 

as an article of food. 



Underlying Causes of the Use of Faulty Methods. 

The underlying causes for the low grade of 

st. Charles milk are to be found (1) in the personal 

characteristics of the dairymen themselves--education, 

attitude, moral reBP~ns1bi1it;y; (2) in the economic 

status of their business; (3) the relaticnship between 

the community end the milk problem. 

1. Personal Causes:-

In general, the education of the dairymen in 

the essentials of sani tan milk producticn and distri

buticn is faulty, thc in most cases the ability to 

learn exists. Any feeling of responsibility for the 

health of their customers is entirely lacking, except 

in two or three instances. 
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In a few cases the man in charge ~as entirely 

unBui ted tc the business of producing infant food, e.s 

evidenced by low ideals, dishonesty, irresponsibility, 

and dirt. No matter what the demand for good milk may 

be, unless these personal cha.racteristicB can be cor

rected, clean milk cannot be obtained. 



2. Economic r.auses:-

Low profits have considerable influence 

upon the methods used by the dairymen. The low income 

is due more to expeneive producticn and poor manage-
- , 

ment than tc a low priCE for the product. Seven cents 

a quart fer "loose milk" 1s not low, when bottled milk 

sells for only eight and nine cents 1n neighboring 

communities. Low producing cows, poor feeding, and 

exp€nsiv€ delivery of milk are the causes of low mana-

geri al incomes. 

A summary of data collected on the milk 

routeE shOWS that of 38.76 miles of streets 1n 
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st. r.har1es, only 24.25 miles are used by the dairymen. 

But, during one day's delivery, fourteen dairymen 

travel 74.5 miles over these 24.25 miles of streets. 

In other words, the streets are covered on an a~erage 

of three times. Some streets are covered as high as 

nine times; while seven miles, or approximately one

third of the streets used, were traversed four times 

by different milk wagons each day. 

It requires sixty-four man and horse hours 

to deliver 222 gallons of milk over 74.5 miles of 

streets, at en average rate of 2.97 gallons per mile. 

It is estimated that if distributed from a centrally 

located plant, it would require only twenty man and 
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horse hours to deliver the same amount of milk; or the 

time 'of four men and horses 5 hours per day. The 

wagons need travel over a little less than 24 miles. 

This indicates a daily waste of 44 horse and man hours, 

which, if valued at 30 eta. an hour, would equal a 

total of $13.20. 
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Table VII. 

Data Regarding Route Investigation. 

Route Milk Rate per TIme 
Dairy Length Delivered Mile 
Number Miles Gallons Gallons Hours 

1 10.80 45 4.17 9.0 

2 3.26 10 3.07 3.0 

3 7.65 25 3.27 6.0 

4 7.10 20 2.82 5.0 

5 9.07 25 2.76 5.0 

6 4.48 15 3.35 4.0 

7 4.02 15 3.73 4.0 

8 3.55 10 2.82 6.0 

9 3.20 10 3.12 3.0 

10 

11 4.31 8 1.85 3.0 

12 2.33 4 1. 71 1.5 

13 7.86 20 2.55 7.0 

14 3.55 15 4.23 4.0 

15 3.32 10 3.01 2.5 

To tal 74.50 222 64.0 

Average 4.97 14.79 2.97 4.27 



The economic loss in a year from this source 

alone would build and equip a $4800 milk distributing 

plant. 
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The chief expense in this sort of a delivery, 

however, end the chief loss to the dairymen, is in 

the potential value of their time. Examination of the 

farms shows that, a.s the work is at present organized, 

these men are making more by their time on the wagons 

than they ~ould at home. If, however, they weuld spend 

more time in breeding and feeding better steck, keep

ing records, caring for more acres, a.nd raising better 

crops, and giving more attention to advertising and 

study, they could realize far more from their time 

than by spending from a fourth to a third of their 

time doing the work of a ~30 man on a delivery wagon. 

Dairyma.n No. 14 hires a ~30 man to deliver his milk, 

tc do milking and farm work besides, and uses the time 

thus saved in managing a cattle trading business. By 

a proper study of their resources and cap~bilities, 

the other dairymen could likewise increase their 

incomes. 



3. Social r,auses:-

The true basic cause cf a poor milk supply 

is to be found in the community receiving the milk. 

An insistent and intelligent demand for wholesome milk 

is necessary in the long run for its obtainment. 

Because cf the lack of such a. demand, the wrong type 

of da1~~an has been attracted into the field of mar

ket milk production, and those of the proper type have 

failed to learn or to use the proper methods. Before 

the dair~~en will deliver a high grade of milk; yes, 

before they will accept an education in the proper 

methods of its production, the demand for such milk 

must be created in the community. The lack of such a 

demand has been termed the "social cause" for a low 

grade milk supply. 

42 
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V. EFFORTS FOR IMPROVEMENT -- RESULTS OBTAIN"ED. 

Introduction -- Agencies at Hand. 

The problem of securing a better milk supply 

is a community problem. The dairymen follow their 

trade for the mcney there is in it, supplying the quali

ty of milk which is demanded, insisted upon, and paid 

for by the consQ~er. The consumer desires a good 

grade of food at the lowest possible price. The ccmmuni

ty as an organization is interested in pure milk only 

to the extent that it affects community interests and 

the public trea.sury. A bad situation exists in 

st. Charles because the consumer, the dairymen, and the 

community do not appreciate or understand their rela

tion to the problem and the relative importance of the 

factors under their control. The problem of reforming 

such conditions is one mainly of educating those direct

ly interested; nrunely, the dairymen, the consQ~er, and 

those in charge of directing the community interests, 

including the voters. 

The agencies employed in carrying out the 

educational program which was followed were the press, 

consisting of twc local newspapers; the st. Charles 

Chamber of Com~erce, and the Women's Civic Club, 
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organizations whose purposes are to further the business, 

social, and general interests of the town; the city 

council and Board of Health; the county farm advisor, 

and the dairymen themselves. 

The press, particularly the st. r.harles 

Banner News, was by far the greatest single factor in 

awakening a public sentiment in favor of clean milk. 

The r.ha~ber of r.ommerce and the Women's r.ivic r.lub 

gave the mcvement their moral support and endorsement, 

which helped greatly in impressing the importance of 

the matter upon the producers and consumers alike. 

The dairymen themselves, by their sincerity and pride, 

have aided in effecting a change in the quality of the 

milk supply. 

Effort! for Improvement. 

The efforts for the Improve~ent of the situa

tion were directed at removing, as far as possible, 

the underlying causes for the existence of the unsafe 

milk supply; those personal causes, consisting of ig

norance of dairymen in matters of sanitary milk produc

tion, presence of dairymen unsuited to tbe business w~o 

shOW no promise of improvement, existence cf a destruc

tive jealousy and competition; those economic causes, 



consisting of expensive production and distribution of 

:nilk a.nd lack of differentiation in price between good 

and bad milk; and those social causes, consisting of 

lack of insistent demand for high grade milk and its 

control by the city or state. 

Remcv~l of Personal r.auses:-

Ignorance of Dairymen: Personal interviews with the 

various dairymen while scoring and inspecting their 

farms, and on the streets while collecting samples, and 

at all meetings of the dairymen, afforded excellent 

opportunities to educate the men in the principles of 

clean milk production and distribution, and to their 

responsibility for the health of the children they 

served. As a result of these interviews, every dairy

man became acquainted with the important sources ot 

bacteria in milk and the methods of preventing bacter

ial conta'1lination; the relation of te!llperatllre to the 

bacterial growth and efficient methods of cooling; the 

liability of infection of milk with disease germs and 

the modes of safeguarding it. 

Unfit Dairymen: Dairymen Nos. 3, 10, and 14 were con

sidered unfit for the bUsiness of handling as delicate 

and important a food as milk. No. 3 and No. 14 showed 
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such an entire lack of ideals in the handling of their 

milk that education and help in its economic production 

would have little effect on the quality of their pro

duct. No. 10 was producing a fair grade of milk, but 

it was badly exposed to disease contamination. The 

dairy barn itself was located in the sa~e yard with the 

outlet of a street sewer, and the woman operating the 

dairy, tho thoroly conscientious, was hopelessly igno

rant about disease and its spread. She was weak minded 

and surrounded by dirt, bad air, and unkept children. 

The milk was all handled at the house, where it could be 

easily conta~inated by disease if it should break out 

in the f~~ily. 

No. 14 was in a cattle trading business, and 

ran his dairy as a side line, with no intention or de

sire for improvement. The husband of the woman operat

ing dairy No. 10 was a factory worker; so that neither 

of these would be deprived of means of support if their 

dairies were eliminated. These dairies were discredited 

in a private way a~ong the other dairymen, bUsiness man, 

and conSQ~ers who showed interest in the milk situation; 

tho no public comment was made. 

By October, the trade of dairyman No. 3 had 

so diminished that he started shipping all his milk to 

st. LoUis, and finally, before the first of the year, 

he sold out entirely to E. Brothers, who took over his 
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route. During December, No. 10 sold out to No.1, the 

most progressive and best dair,yman o~ the to~n. No. 10 

was most conscientious about her milk business, and 

keenly fel t the adverse criticism. She sold out for 

personal reasons, it was reported. 

Duri~g November, dair,yman No. 9 stopped 

delivery. He was a good dair,yman, but preferred stop

ping his delivery to taking any special pains with his 

milk. 

The elimination o~ Dairies No. 3 and No. 10 

was a distinct advantage to the r.ity o~ st. r.harles. 

Twenty-five gallons, or ten per cent o~ the total milk 

supply, when delivered by NO.3, was the worst milk in 

town. Twenty gallons of this is now produced and de

livered by the E. Brothers, two energetic, premising 

yeung dairymen. The other ~ive gallons, plus the ten 

gallons from No. 10, are now being produced and deliver

ed by No.1. The ten gallons o~ No. 9 unfortunately 

fell into the hands of No.2, whose milk was of a low 

sanitary qual! ty. 

DestructiTe ('!ompeti tion And Jealousy: While comp e-

tition has its good features, it can become destruc

tive if it prevents cooperation in matters of mutual 

interest. Such a competition existed between the dairy

men o~ st. r.harles, and was conceived to be one factor 



in the way of a better milk supply. To remove this 

factor, matters of mutual interest were pointed out to 

them, such as collective buying of feed, co~munity 

breeding, central distributing plant, price guarantee 

for milk, collective advertising, organized effort to 

protect their interests in any reform move~ent by the 

consumers. 

48 

They first showed a general interest in the 

idea of a central distributing plant. Two meetings were 

held at which the leading dairymen heard the possibili

ties of such a plant and the results of the route in

vestigation, which revealed the possible saving of time 

and expense in delivery of milk. The advisability of 

charging a higher rate for bottled milk was also con

sidered. The meetings resulted in resolutions to in

vestigate the cost of starting a cooperative distributing 

milk plant and the possibilities of its developing 

dairy manufacturing as a side line, and to get as many 

of the better dairymen interested as possible. After 

the last meeting, which was held on Far~ No.1, the 

visiting dairymen inspected the barns, cattle and equip

ment of this highest scoring dairy. 

The point of interest in this connection is 

the effect on the dairymen of these meetings for discus

sion of proble~s of ~utual interest. Tho no distributing 
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plant was organized, a seed of cooperation was planted, 

which sprouted in November, in the formation of the 

st. Charles Dairymen's Association, organized for the 

purpose of advancing the dairy interests of that 

section. 

Not the least important effect upon the 

dairymen of these meetings, both individual and collec

tive, was the development of a pride 1n their business 

as producers of human food. 

Removal of EconomiC Causes:-

The efforts to remove the economic causes of 

impure milk; na~e1y, the inability of the dairymen to 

use more expensive methods and equip~ent for production, 

due to low managerial incomes, have already been briefly 

described. The efforts aimed to bring about the use of 

better and healthier stock, better methods of feeding 

and breeding, development of a reputation for good milk, 

better use of their time, cooperation in the buying of 

feed, distribution of their produot, advertising same, 

mutual agreement on price to be received for milk, etc. 

No open meetings for the discussion of feed

ing and breeding problems were held, but whenever in

terest could be aroused in these questions, they were 

discuseed. It is one of the purposes of the Dairymen's 
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Association to hold meetings for this purpose. 

The suggestions to the effect that bottled 

milk should command a higher price was taken up by the 

dairymen and resulted in a differentiation in the price 

of bottled and "loose" milk. In November, after a 

meeting of the dairymen, the price of "loose" milk was 

raised from 28 to 33 cents per gallon, and the bottled 

milk from 28 to 40 cents. 

Newspaper comment and editorials concerning 

the tuberculin testing of herd No.6, which appeared in 

the Bar-ner News in December and January, have resulted 

in the testing of that and three other herds. In 

December, herds Nos. 1, 6, 7, and the herd of a new 

dairyman were tested. The milk from these herds repre

sents forty-one per cent of the total st. r.har1es milk 

supply. Two other dairymen, No. 5 and No. 13, represen

ting eighteen and one-half per cent of the supply, have 

agreed to test when the state Veterinarian can make the 

tests. The Dairymen's Association has undertaken to 

have the remainder of the herds tested. This testing 

for tuberculosiS, with subsequent elimination of tuber

cular cattle, is a direct benefit to the consumer. It 

is mentioned here, however, because it was brought about 

by pointing out the relationshIp between the use of 

tubercular free herds and increased dairy profits. 
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The increased profit came from an increased demand for 

the product of these dairies. In this connection it 

should also be noted that the public has shcwn its in

terest and growing intelligence in the milk question by 

shifting its patronage to the better dairymen. 

Removal of Social r.auBes:-

The lack of an insistent and intelligent de

mand for pure milk, together with an unwillingness to 

pay for the increased cost of cleanliness and safety, is 

conceived to be the chief cause of a faulty milk supply. 

The producers will eventually produce what is demanded. 

In a community as large as st. r.harles, it is 

doubtful whether the demand of the individual consumers 

alone will ever result in the complete safeguarding of 

their milk. Before that can be dcne, the organized 

community, acting thru the Board of Health, will have 

to create a community standard cr demand for pure, safe 

milk, and control it. The purposes of this portion of 

the refom were, therefore, in large measure to educate 

the consumer in the meaning and importance of clean milk 

and in a realization of the increased value of such milk; 

and to point cut to the community as a whole the manner 

of creating a community demand and control of their milk. 
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Realizing at the outset that the community 

would h.ave tc take part in a reform, regard1e~s of the 

causes whic~ were to be found for the milk situation, 

representative bodies of the ccnSQmers ~nd business men 

of the to~n were interviewed regarding their attitude 

tcward the investigation. Both the C!hamber of C!ommerce 

and the Women's C!ivic C!lub declared their interest in 

the movement, and desire to be of aid. At that time 

their endorsement and backing was all that was needed, 

as it gave 8.Ssurance of their cooperation, and some ex

cuse fer putting the matter before the dair,ymen. On 

September 14th, an article reporting the activities of 

the city council appeared in the press, from Which I 

quote the following: 

-On motion an effort Vli11 be made tc 

get a representative of the University 

to meet with the ccuncil and take 

steps to have ordinance drafted 

providing for the inspection of milk, 

dairies, and cattle." 

By October 15th no official notice had been 

received regarding this action, so a letter was sent 

to the Secretary of the C!hamber of C!ommerce, in ~nich 

was set fcrth our desire to put before the people of 

st. C!harles the truth regarding their milk situation. 
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r,onsidering the character of the mayor and the 

city council, and a sli~ht jealousy that existed on 

their part for the work undertaken and accomplished by 

the r,hamber of r,ommerce, the Secretary decided that the 

mayor should be appealed to directly, that he and the 

council might have the credit of the initiative in the 

movement. A visit to the mayor was made, with the re

sult that he agreed to call a meeting of the council, 

Board of Health, agricultural committee of the r,hamber 

of r,ommerce, press and far.n advisor, for a consideration 

of our recommendations. 

On October 27th this meeting occurred. The 

meaning of the investigation, the condition and causes 

found, the recommendations for improvement were ex-

plained. 

Action of eome sort was asked for. Upon the 

suggestion of the r,hamber of r,ommerce, the Board of 

Health assumed the responsibIlity of taking the lead in 

conducting a reform. A meeting of the Board of Health 

and those whom they thought could be of aid, such as 

the r,hamber of r,ommerce and Women's r,ivic r,lub, was 

arranged for the night cf November 13th. 

The banner News printed a full report of the 

meeting. That it resulted in a widespread interest 

among the cons~~ers of st. r,harles milk was evidenced 
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by a letter received cn the 30th from Dairyman No.1, 

in , .. hich he said that many of the dairymen complained 

of cri ticis!1l and poignant questic,ns by their consumers. 

On November lOth, the dairymen had a meeting, 

which reeul ted in the accompanying letter that was re

perted in the Banner News ~n the 11th: 

"Editor of Banner News: 

Referring to the article published in 

the Banner News some time ago the dairymen 

have the fcllowing to say: 

The average milk sold to the consumers 

of st. r,harles is as good or better than the 

average milk that is bought by dairymen of 

st. Louis frem the farmer. The st. Louis 

dairymen wc-uld be only too glad tcbuy the 

st. r,harles milk supply. After the milk 

reaches the dairy in st. LoUis, it is pas

teurized and bottled, then sold for 10 cents 

to 14 cents per quart. 

Pasteurizaticn does not increase the 

food value of the milk. One of the chief 

reasons vmy milk is pasteurized in st. Louis 

is that it will keep longer. The average 

time before the consumer gets the milk in 

st. Louis is 35 hours; while in st. r,harles 

it is 10 hours. If people in st. r,harles 



want A and B grade milk, we will be willing 

to furnish it at A and B grade prices. The 

bulk of milk sold in st. Charles is produced 

as good as possible on the average farms 

under average conditions. 

On account of the high ccst of grain 

and feed, in short everything, the dairymen 

feel that they must make the usual winter 

raise, or quit business. Two dairymen 

already have gone out of business. 

Commencing November 15th we will give 

12 pint tickets fer 50 cents. still at 

that price, considering the composition of 

milk, it is the cheapest and most wholesome 

food c·ffered on the market of st. Charles. 

Dairymen." 

According to agreement, a meeting called by 

the Board of Health, supposedly to include the Board, 

members of the Chamber of Commerce, emd the farm 

advisor, was held on the night of November 13th. The 

dairymen were invited and urged to attend. There 

actually appeared at the meeting, two members ef the 

Beard of Health, three from the Chamber of Commerce, 

a reporter, end five dairymen. 
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It had been our purpose at this meeting to 

make suggestic-ns concerning a method of reform. It 

should be explained at this point that the Board of 

Health was not made up of college graduates, doctors, or 

health experts, nor were they chosen for their qualities 

of 1ea,dership. They were good, conscientious business 

men, who wcu1d gladly do anything they could for their 

-community. It was not wholly a surprise, therefore, to 

find them end the mayor, who was chairman of the Board, 

lacking at this meeting. 

We were firmly of the belief that a compaign 

of the kind to be suggested should be carried on by the 

people, with our advice and aid, but not by us. For 

these reasons, having · got together the leading dairymen 

(Nos. 1, 5, 6, and 7) and a few of the men interested 

in the consumers problem, they were told in an informal 

talk, of their milk situation. There was danger of 

losing all hold cn the dairymen as a result of cur 

activities with the consumers and council. The neutral 

position which we attempted to maintain was explained to 

both. The rights of the consumer in the control of the 

milk supply was described to the dairymen. Those repre

senting the consumer were in turn advised of the rights 

of the dairymen. The meeting broke up with no action 

having been taken, but with a mutual understanding exis

ting between the leaders of the two contending parties. 



This meeting was likewise reported by the Press. 

On the 22nd cf November the accompanying 

letter was received: 

"Dear Sir:- 11/20/16. 

The st. r,harles Dai~men's Association 

has instructed their secretary to wri te a 

letter to yOU, bringing cut the followir.g 

points. 

There again appea.red in the Banner 

News an article that was anything but 1n

couriging to the dairymen, especially at 

this time. Beth articles written 1n this 

paper can be taken in two ways, and as it is 

the nature of human beings the majority of 

us think only of the worse part. Unfortu

nately this seems to be the case with many 

of cur customers. Therefor many curious 

questions are asked. It seems as though 

the maj cri ty of the consumers think that 

the dair~man is either a fool or a crook. 

Some dairymen blaim you directly others 

indirectly for thcse articles. The latter 

saying that they know that you did not 

publish them but if you had not come down 

here the articles would never have been 

5? 



published, and if, as you have said that 

article did not tell the whole story we 

believe that it is your duity to give the 

facts as they are. About the way you gave 

them at the time the Board of Health met 

with some of the dairymen. By so doing you 

would save the dair,ymen much time needed to 

explaining to the individual customer, and 

a great deal of unpleasentness. We there

fore ki~dly request you to publish the 

facts and explain all statements thcroughly 

or at least see to it so no articles of 

that kind are published in the paper any 

more. 

We are only Borry that your efforts 

are cro'Ymed with such little success. 

We will be glad to see you soen 

again, 

Respectfully yours, 

The st. ~harles Dairymen Association." 
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In accordance with the request in the above 

letter, a report was drawn up, including the recommenda

tions which were to have been presented at the meeting 

of the Board of Health, on November 13th. ~opies of 



this report were sent to the Dairymen's Association, 

r.hamber of r.ommerce, Women's r.ivic r.lub, Board of 

Health, farm advisor, and editor of the Banner News. 

The report appeared in full in the December 5th issue 

of the News. 

REPORT OF r.ONDITION OF ST. r.HARLFS MILK SUPPLY, 

WITH RRY'!OW.{ENDATION3 FOR ITS IMPROVEM]~T. 

"In accordance with several requests for a 

report of an investigation of the milk supply of 

st. r.harles, Missouri, made during the past summer and 

fall by the Missouri Agricultural Extension Service, 
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the following report is given. It should be borne in 

mind that this investIgatIon covered the summer and fall 

months only, the conditions in mid-winter not having 

been determined. 

"r,ows milk is indispensible in the artificial 

feeding of infants and of the greatest importance in the 

diet of all children. Not only is it of great necessity 

for child feeding, but it is one of the cheapest sources 

of muscle and brain building material and can and should 

take the place of expensive meats in many meals. One 

quart of milk has a food value equivalent to three-fourths 

of a pound of beef or eight eggs. Because of this 



universal need and use of milk it beccmes a matter of 

the greatest importance to any communi ty to see that 

the milk so used is pure and wholesome. 
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"Milk, as it comes from the healthy cow, is as 

pure as the seuls of the innocent children who will 

eventually use it. It is the dirt that falls to the 

pail from the dirt:y cow, the germs of disease and putre

faction, which enter the milk cans from the streets or 

contaminated water eupplies, the v:arm temperatures at 

Which the milk is held which is responsible for the 

impuri t:y and unwholescmeness of milk. 

NFr.ESSARY r,ONDITIONS FOR OBTAINING A GOOD MILK SUPPLY. 

"The conditions necessary for obtaining a good 

milk supply are:- First, a consuming public acquainted 

with the importance of good milk and of the requlr~~ents 

of good milk; 

Second, dairymen acquainted with the methods 

of pure milk production with a bUsiness on a paying 

basis; 

Third, 8. rea.sonable milk crdinance capable of 

being enforced which should require the conditions neces

sary for a safe milk supply. Such an ordinance will 

protect the honest, conscientiouB dairyman and will force 
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the unscrupulous into line. Success in obtair.ing a high 

grade of milk for any town depends upon the harmonious 

working out of these three conditions. These three 

necessary conditions are lackir.g to a great extent in 

st. r,harles and are responsible for the sanitation of 

its milk supply. 

"The public does not know the economy of milk 

in the diet nor the importance cf it in the diet of 

children, else far more would be consumed. The public 

does not realize the dangers lying behind the pure 

whiteness of milk which is drawn from ccws not known to 

be free from tuberculosis,or which is not properly cool

ed before delivery. If the dangers of using milk poured 

from can to pail and from pail to dish in the streets 

were realized, bottled milk would be in uni?ersal demand. 

"The dairymen do not realize the importance 

of the relationship between milk and the health of the 

children and others who consume it. Neither do they 

realize that their poor livelihood is due to poor busi

ness methods; low producing cOWS--COWs whose calves 

bring little or nothing; poor marketing conditions; poor 

feeding; and lack of cooperation between them. Fifteen 

to twenty dairymen are trying to supply the small amount 

of whole milk used by the town, while the dair,ymen of 

Illinois are supplying the majority of the ice cream 



and are even s€;nding to st. r,harles hundreds of cra.tes 

of condensed milk annually because the public finds it 

of superior ~u~lit~ to t~e raw milk supplied by the 

10c81 dairymen. 

"successful remedies for any situation can 
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only be found by studying the real condition to be 

remedied and loca.ting the true causes of that condi ticn. 

r,ONDITIONS. 

"Following is a brief statement of the condi

tien of the milk supply of st. r,harles. 

1. Milk is drawn from cows not knovm to be 

free from tuberculosis in all dairy herds but one. 

(To my knowledge one dairyman only has had his herd 

tested and had tubercular animals removed.) The dairy

men do not use coWs which show any externAl signs ot 

di sease, however. 

2. Milk is delivered promptly, so that it is 

fresh when delivered-- a distinct advantage over the 

milk cf the large cities. 

3. Milk is cocled by well and spring water 

Which in s~~mer months is not cold enough tc prevent the 

rapid multiplication of bacteria, which quickly sour 

the milk. In winter, if the same method of cooling is 

used, however, the milk may be kept ccld enough. 
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4. The cows in all but two or three of the 

dairies are housed in barns so constructed that it is 

very difficult to keep them clean; this will be es

pecially true in winter, when the cows are kept indoors 

most of the time. 

5. In no case were the small topped milking 

buckets in use, which so greatly aid in preventing the 

entrance of dirt into the milk during milking. Two 

dairymen to my knowledge have provided themselves with 

these buckets since the investigation began. 

6. The great majority of the milk of st. 

Charles is delivered loose from cans, which increase by 

many times the chances for contamination of the milk. 

The cans are not opened once on the street, but five to 

ten times. Each gallon or two of milk must be dipped 

or poured from the can and separately measured out to 

the consumer. It shOUld be measured out in a clean reem 

on the farm and put in closed bottles, which are opened 

only by the consumer. The dangers from the present 

antiquated method of delivery cannot be overestimated. 

7. The accompanying table (Table VI. given 

above) shows the results of fat tests and bacteria 

counts, the number of bacteria varying in accordance with 

the cleanliness of production, age, and temperature of 

the milk. A glance at the fat tests shows that the 
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average test is normal; but that, due to the method of 

distrtb~tion, the per cent of fat varies in almost every 

gallon of milk taken from the can, sometimes being very 

high, at others being very low. 

The nU'!Jlber of bacteria :fs typical of milk in 

warm weather where ice is not used in cooling, when 

extr~ precautions are not taken to prevent dirt from 

entering the milk, and where the utensils are not steri

lized before using. The wide variation in the per cent 

of fat, together with the changes brought about by the 

i~mense nQ~ber of bacteria, would render the milk of 

doubtful value in infant feedin g. 

RESPONSIBILITY FOR r.ONDITIONS. 

"The bl~~e for the condition of the supply 

cannot fairly be put upon anyone or anyone class of 

people. Presumably, the importance of the question has 

never been brought to the attention of the cons~~ers and 

the dairymen have come into the business in response to 

the dem~d for milk of the present quality. 

"If, however, the condition as found is cor

rect, as we believe it is, and if the true causes of 

this condition have been determined, then the responsi

bility for correcting this condition will rest upon those 

organizations cf the men and women of the city which 
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have become acquainted with the condition and have the 

interest of the community at heart; the Board of Health, 

chosen oy the people to protect their health and the 

health of their children; and upon the officials entrus

ted with the enacting and enforcing cf laws necessary 

to regulate the affairs of the community. 

"These organizaticns have declared their in

terest in the welfare of their community. The Board of 

Health has indicated its desire to use its influence in 

solving the proble:n; the public officials have expressed 

their desire to use their lawmaking and enforcing power, 

upon receiving sufficient backing and interest on the 

part of the people. All that remains is for these 

groups to clearly appreciate the importance of the con

dition, to satisfy themselves as to the cause of this 

condition and then to take steps to remove these causes. 

r,AUSFS OF LOW GRADE ~ILK. 

"The underlying causes of the low grade milk 

of st. r,harles we believe to be mainly two: First, the 

lack of uniform denand for milk of the best quality, 

which is probably due to the fact that the people do not 

appreciate the value of milk, its importance to health, 

and the real requir~ents of good milk. Second, the 

dairymen do not make sufficient money from their 
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business as organized at present to enable them to 

change their methods very materially, without increasing 

the price of milk. 

METHODS OF REFOm.~ SUGGESTED. 

"The methods of reform then should be directed 

mainly along two lines. First, the informing of the 

public of the true value of milk; the importance of 

safeguarding milk; the real definition of good market 

milk. In other words, a widespread demand must be made 

fo r good milk. 

"Second, far reaching steps must be taken to 

better the dairying condition about st. r.harles. The 

dairymen should be convinced that there are ways to make 

more money at no greater expense of energy, if they will 

accept the experience cf dairymen of other dairy com

munities. They must have pointed out to the~ the in

economy of feeding low producing cows, and ways of se

curing better cows in the cheapest manner; the value of 

silage and the balanced ration. They must be aided in 

securing a wider and better market for their product. 

"Finally, there should be framed an ordinance, 

the require~ents of which would protect the dairyman 

desirous of improving, against the competition of those 

who would not come up to the requirements. 
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"To accompli sh the first, the people who are 

most interested should make an effort to get the people 

out to a public talk on the question. They should 

solicit the aid of the newspapers in printing artioles 

pertaining to the subject. In this work the Missouri 

Dairy and Agricultural Extension Departments will be 

only too glad to help as far as their funds will permit. 

"To accomplish the second, the business men 

and the county far~ advisor should first study the 

dairymen's needs, which are, better stock, better methods 

of feeding, and better methods of ~arketing. Seoond, 

aid the dairymen in securing these things. They can be 

of most aid possibly in increasing and bettering their 

market. There is a good possibility of establishing a 

market milk, ice cream and creamery plant, which will 

supply all of st. r.harles and maybe part of st. Louis as 

well. It will not only aid in securing a larger market 

for the dairymen, but will lessen the cost of distribu

tion and make it possible to bottle and pasteurize the 

milk. Such a plant could be of the greatest service to 

the dairymen if it could be organized on a cooperative 

plan. But even privately owned and operated, if success

ful, it would lead to more and better dairying in the 

county. 

~eetings of the dairymen should also be held 

for the purpose of discussing problems of feeding, 
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breeding and sanitary milk production and distribution. 

"The dairymen should first be appealed to in 

any case. They are producing the milk and have it in 

their power to produce or stop, as they please, and in 

the long run will determine the quality of the milk. 

A change of methods is being asked for, which means in

creased expense to them. To require these changes 

without aiding them in reducing their ccst of doing 

business or increasing their market, is unreasonable and 

unjust, unless they refUse all such offers of help. 

The dairymen on the right side means half the battle 

won. In the event the dairymen prefer not to change or 

lock for better ~ethods, which is very unlikely, then 

the people of st. r.harles can, Without doing the least 

injustice, require certain changes to be made, which 

will result in those dairymen who cannot or do not wish 

to answer the requirements, leaving the business to those 

who can and wish to farnish the higher grade of milk." 

It was the aim of these efforts at educating 

and organizing the social forces of the community, to 

re:nove as far as possible the social causes for a poor 

milk supply, which, as above mentioned, consisted mainly 

in the lack of an intelligent and insistent demand for 

good milk, with failure to pay for better milk. The 

following discussion will bring out the results of the 

whole move~ent upon the milk situation of st. r.harles. 
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VI. DISr.USSION OF RESULTS. 

The results of the movement will be discussed 

from the standpoint of the dairymen, the consumers. the 

public officials and business men, and the quality of 

the milk itself. The stUdy began with the quality of 

the milk and went from that to a study of the causes of 

the bad conditions found. In order to obtain a better 

supply of milk, the causes for the poor conditions had 

to be re~cved. It would naturally follow that the first 

changes to be noted would be in the causative agents, 

and that the final change would be in the quality of the 

milk itself. 

A decided change in the cause factors is 

claimed as a result of the reform. Briefly, the causes 

were found to exist in the unintelligent demand for 

milk ~~ong the consumers,. the ignorance and poor economic 

status of the dairymen, and the lack of responsibility 

and control on the part of the city. 

Dairymen: The most important change is to be 

found in the dairymen themselves. As previously noted, 

two of the worst dairies were eliminated and a third 

small dairy has closed. The largest of these closed 

because of a loss of trade, reSUlting from the agitation 
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brought about by this investigation. The most encourag

ing change in the dairymen, however, has been in their 

attitude toward the milk problem and toward each other. 

The dairymen's association, which was formed for the 

purpose of protecting their interests from unfair re

strictions Which might be made by the town, and of 

securing an advanced price for their product, was an 

outgrowth of suggestions and encouragement given by us. 

It resulted in securing a material increase in the price 

of ~ilk; in a premium for bottled milk over loose milk; 

and in a cooperative organization headed by a well read. 

intelligent dairyman, who aims to bring better cattle 

and better methods and equip~ent to the members. The 

dairymen are not only organized for a good purpose, but 

they are ready to cooperate with the college and experi

ment station in any effort to better their conditions. 

The dairymen. as a whole, have had the essen

tials of clean milk production pointed out to them, which 

has resulted in the use of covered pails by two of the 

dairymen. the tuberculin testing of three herds, with a 

promise of more. and in the serious consideration by the 

largest dairy of turning its whole trade into bottled 

milk. There exists a virtual agreement with the same 

dairyman to cooperate with the university in making his 

a demonstration farm. 
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r.onsumers: The only evidence of change in the 

conSQ~ers of st. r.harles is the fact that they have 

shifted their trade from some of the bad dairies to the 

better ones. Dairyman No. 3 was forced out of business 

as a result. The trade of No. 1 has risen from 45 to 

60 gallons of milk per day. That they read the news

paper accounts of the dairy meetings and noted the re

ports of the milk analyses was evidenced by the letter 

from the dairymen's association, which has been referred 

to above. A specia.l · point was made in preparing all of 

these newspaper accounts to make them of educational 

value to the conSQ~ers. This can be seen from the report 

which was printed In the December 5th issue of the 

Banner News. 

Public Officia.ls and Business Men: The attempt 

to secure the passage of an ordinance which would bring 

about a measure of control of the milk supply failed 

completely. The following quotation from a letter from 

the farm advisor on December 7th indicates the attitude 

of the Board of Health and mayor of st. r.harles: 

"I saw the Mayor yesterday and asked 

if the Board of Health had taken any steps toward 

continuing the investigations and giving any 

further publici ty to the move:nent and he replied 



that he knew of nothing that was being 

done and further stated that the Board of 

Health did not seem to be interested, and 

that inasmuch as they found no fault with 

the health of the community, he could not 

see where they had any reason to stir up any 

trouble. 

That appears to be the stand he has 

taken in the matter and a consultation with 

Will brand and Hutton resulted in the 

decision that the matter would better rest 

a little in preference to trying to urge 

up any action on the part of the Beard of 

Health for the reascn that they might be

ceme pronounced e.gainst any movement what

ever." 

Tho the failure of the council and the Board 

of Health to take decided action in regard to the milk 

situation had little to do with a change of offiCials, 

a complete change was brought about In the April elec

tion. The follo.."i.ng from the farm advisor c.n March 

31st eives rise to the belief that the change which 

followed, will make easier an effort to secure some 

ccntrol in the future over the milk supply: 
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"The coming election of r,i ty officials 

which takes place Tuesday will quite prob

ably change the personnel of the Bcard of 

Health--- .. - .... 

- ........ -1 might say that there will, in all 

probability, be a new mayor as well as city 

council, B.nd the matter will have to be 

brought to their attention, and I am almost 

sure that we can get some better coopera

tion than we had with the former parties who 

have been in power. " 

As will be noticed in the "Report of r,ondi

tiona of the st. r,harles Milk Supply" given above, the 

farm adviser and business men were strongly urged to 
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aid in this movement by helping the dairymen to better 

their conditions. No attempt is here made to claim 

credit for the activities of the advisor and the r,hamber 

of r,ommerce in their dairy efforts. It had been the 

plan of the r,hamber to eventUally develop the dairy in

terests of the county. However, the presence of the 

dairymen's association, and the opportunity it afforded 

to make B beginning in this work, stimulated the r,hamber 

of r,ommerce and the farm advisor to start a dairy devel

opment program, which has as its aim the bringing of 

pure bred cattle into the community, with the attendant 
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discussion of, and awakening of interest in dairy prob

lems. Because of these activities, two men are con

sidering the establishment of a local creamery. The 

development of dairying in the neighborhood of 

st. r.harles has been sta.rted and will continue. 

The Milk of st. r.harles: An examination of the 

few tests of milk made in January show the milk to be 

of a first grade quality. The per cent cf fat is nor

mal in all but one case; the bacterial counts are 10Vi, 

and the temperatures are low. The tests were too few 

to draw any definite conclusions from them. The temper

ature of the air at the time was 55 degrees, and that of 

the cooling water was probably lower. The low bacterial 

counts are due in large part to the low temperatures 

maintained. The chief change in the milk itself is in 

the fact that 41 per cent cf it now comes from tuber

culin tested cows, where.as only 6.6 per cent came from 

such cows in summer and fall; and in the elimination of 

35 gallons of milk a day from two dairies whose milk was 

a constant source of danger to its consumers. 
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Summary: To summarize the results of the in

vesti gatien, it is bel i eved (1) that the varicus factors 

neC€6Sary for the obtainment of a pure milk supply have 

been brought to a realizatic,n of their pa.rt in the 

problem; (2) that if a practical rnethcd of control can 

be suggested, the time is ripe for its passage and en

forcement and use; (3) that the actual lowering of 

bacterial counts, standardizing of the per cent of fat 

and solids, protection frem disease -..:betterment of the 

quality of the milk itself, in other words--can come 

cnly thru the careful supervision of the milk supply 

which must be carried on in large part by the local 

Bo ard 0 f Heal the 



Part of the Agricultural C:olleges 

And Experiment Stations in Milk C:ontrol Work. 

As a result of the foregoing efforts in this 

field of endeavor, it would seem that the colleges can 

properly instigate milk reform, and school and prepare 

the necessar.i- agencies in the local community to a 

sense of their powers in milk control work. Education 

of the producer, consumer, and public officials and 

voters in the importance of pure milk and the need of 

cooperation and vigilance, consti tlltes the chief prob

lem in bettering a milk supply. We are forced to the 

belief that the small towns need help in the control 

of this sort of a problem. A practical :nethod of 

laboratory and inspection control which could be 

carried on by the local Board of Health and still be 

guided and aided by the Experiment Station has been 

conceived by the writer and will be discussed in the 

following section. 
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PART II. 

Laboratory r.ontrol of the Milk Supply of the Small r.ity. 

An Application of the Breed Method of 

Direct Microscopic Enumeration of Bacteria in Milk 

Preserved with Formalin. 
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VII, CONTROL--

APPLICATION OF BREED METHOD OF COUNTING BACTERIA. 

In the sanitary control of ~ilk supplies, the 

bacterial count is generally accepted to be the truest 

indication of the sanitary quality of raw milk. It 

bears a direct relation to the degree of cleanliness 

observed in the production and care of the milk, the 

temperature at which it is kept, and its age. 

The counting of bacteria in milk can be done 

accurately only by a well trained laboratory worker who 

is ~ore or less of a specialist along this line. The 

average small town is unable at present to secure a 

bacteriological control of its milk supply because of 

the expense of employing a laboratory worker and fit

ting up a laboratory. There is not sufficient work to 

be done by such a man in the small community. 

Before the small milk supply can be success

fully controlled, there must be found a method of 

bacteriological analysis of milk which is practical for 

the small town. 

The direct microscopic enumeration of bacteria 

in milk se~s to the writer to offer some interesting 

possibilities of adaptation to the small milk supply. 

Its accuracy in the enQ~eration of bacteria in fresh 
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milk has been sufficiently proved by Breed and the New 
(33) 

York Milk r,ommission, as shown ~y the following quota-

tion from their report by H. W. r,onn: "The direct 

microscopical exa~lnation of milk smears by the Breed 

method will classify raw milk into grades A, B, and r, 

with about the s~~e accuracy and much more quickly than 

the plate method of bacteriological analysis will do." 

It reveals the number of individual bacteria, both dead 

and alive and the groups. It will give a count of the 

leucocytes in milk and will show the presence of strep

tococci. If dead bacteria will be revealed by this 

method, then it seems plausible that a bacterial count 

could be made of milk preserved in formalin. If this 

should prove to be the case, this method of counting 

b~cteria is subject to a very wide application. 

It suggests for instance the possibility ot 

securing a bacteriological control of the small milk 

supply without the expense to the town of a 1abcratory 

and a bacteriologist. The samples might be collected 
• 

by a local agent, preserved with formalin and shipped 

to the Experiment Station where the bacterial count can 

be made. One central laboratory could thus make the 

tests of milk from all the small towns of the state. 

The expense of the testing could be divided among the 

individual towns. A person who is capable of taking 
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the te~erature and representative sa~ples of milk from 

the dairyman would do all the work that would be re-

quired in the town. The sa~ple bottles containing the 

preservative could be prepared at the laboratory and 

sent in sufficient n~~bers to the towns. If the bac-

terlal count could be thus determined, a complete ana-

lysis of the milk wculd be possible. Tests for butter 

fat, water and solids not fat can all be made from a 

preserved sa~le. A test for preservative is perhaps 

the only test ordinarily applied to milk which could not 

be carried out with such a sa~le. 

HISTORlr.AL. 

The en~~eration of bacteria in liquid cul

tures by means of the direct microscopic count has been 

used in a variety of ways ever since the time of Lister, 
(39) 

Koch and Pasteur in 18?? It was first used to 

determine the approximate number of bacteria in suspen-

sion for use as a guide to the proper dilution neces-

sary for plate counting. The application of the method 

to act~al counting was made originally to sewage and 

water analyses by Winterberg, Kleln!38) and Heberwerth}39) 

In the early use cf the method, the substance under 

exa~ination was first centrifuged, as in the counting 



(26 & 27) 
of blood cells. Klein and Winslow in 1903 

worked out methods of staining their material by the 

addition of methylene blue to the suspension and the 

drying of definite portions on clean cover glasses of 

known size. 

The first application of this method to milk 
(37) 

analysis was made by Dr. F. H. Slack who noticed a 
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relationship between the plate count of bacteria in milk 

and the nQ~ber of bacteria in stained centrifuged samples 

which he was ex~~ining for cell and streptococcus con-

tent. 

The disadvantages of centrifuging sa~les of 

milk to determine the cell or bacterial content was 
(28) 

pointed out in 1909 by Prescott and Breed who pub-

11shed results of a method they had devised of deter

mining the cell content of milk by the microscopic 

method without centrifuging. 

In 1~11 the s&~e authors published for the 

first time their use of this method in the counting of 

bacteria in ml1k5 36 ) Skar in 1912 and Rosa(39) in 1913 

used similar methods, differing chiefly in their method 

of staining which consisted of the addition of methylene 

blue to the milk before making the smears. 

In 1914 Brew of the Geneva Experiment Station 

published results of comparisons made at the station 
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u.pon the microscopic count of !Il.ilk by the Breed and the 
(39) 

ordinary plate methods. His results indicate a fairly 

close relationship between the two, in cases of milk of 

high bacterial counts. Where less than 10,000 bacteria 

per cubic centi!Il.eter were present by the plate count, 

the microscopic count showed forty-four times as many. 

He concludes that !Il.ilk can be accurately graded into two 

grades including in the first, that milk in which there 

are over 100,000 bacteria per cubic centimeter, and in 

the other, milk with less than 100,000 per cubic centi

meter. 

The United states Public Health service(33) 

published results of investigations made in New York of 

comparative tests of bacterial counts by several methods 

used in four of the milk 'testing laboratories of the city. 

This represents the most extensive test yet made of the 

use of the Breed method of direct microscopic exa~ina-

tion in comparison with the plate count. The committee 

~aklng the investigation concludes that this method 

gives as accurate results in the grading of milk into 

three grades as the plate count when done by one trained 

in the use of the test. They graded the milk according 

to the bacterial count as follows: (A) milk containing 

under 100,000 bacteria per cc.; (B) over 100,000 and 

under 1,000,000; (r.) over 1,000,000. 
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It has been pointed out by numerous investi

gators(27 & 39) that the microscopic count gives dead as 

well as living bacteria, although there is considerable 

doubt as to the length of time dead bacteria will take the 

analinedyes. For instance, Winslow and Wilcomb say, 

~e know, indeed, from study of higher crganisms that 

protoplasms after death degenerate and break up so that 

definite cell structures can no longer be made out, by 

treatment witn analine dyes. "(27) Under certain condi-

tions, however, they show that the cells will remain 

unch~nged for many hours. The following table Illus

trates the results of staining of dead B. subtIlls. 



Table VIII. 

Aqueous Solution of E. Subtilis Before and After 

Heating to 70-80 Degrees for 30 Minutes. 

Time Nu.'Ylber Bacteri a Number Bacteria 
Microscopic r.ount Agar Plate r.ount 

Before Heating 23,900,000 3,360,000 

After Heating 23,000,000' 19,000 

2 Hours 
After HeatIng 22,500,000 000 

4 Hours 
After Heating 26,900,000 000 

6 Hours 
After Heating 20,000,000 000 

24 Hours 
After Heating 20,900,000 000 
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The use of formaldehyde in preventing the 

development cf bacteria In a sa~le of material to be 
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analyzed by the microscopic count was first used by 

Mueller!29 & 30) who, adds formalin to the sample before 

precipitating the bacteria in the precipitate formed by 

addition of liquor ferri-oxy chlorati to his water 

sample. 

He made no tests to determine the length of 

time the dead bacteria would accept the stain. 

That formalin will prevent the development of 

bacteria in milk When present 1n sufficient concentra-

tion has been proved by numerous investigators. Chester 

and Braw(35} of Delaware College of Agriculture report 

that formalin In the proportion of from 1 : 500 to 

1 : 10,000 causes a reduction 1n ~he number of living 

cells in the first 24 hours. In weaker solutions of 

formalin the bacteria slowly increase. 

The New York Experiment Station at Geneva has 

made the first practical use of this method of counting 

bacteria 1n milk control work!34) They are at present 

grading milk from several local milk companies in Geneva 

which hold contracts with dairymen for milk, bought on 

basis of the bacterial count as shown by the microscopic 

method. They report entire satisfaction to all parties 

concerned. 



EY..PERI!a:lITAL WORK. 

It was the purpose of the experiments de

scribed in the following, tc determine whether the 

addition of formalin to milk will interfere with the 

successful grading of milk by preventing the staining 

of the bacteria after preservaticn for several days. 
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If it should be sho~n that milk so preserved could be 

accuratelY graded according to the bacterial standards 

set by the New York r.ommission on Milk Standards, then 

the use of this methcd ir. grading of milk for the small 

town as above described, would be entirely practical. 

Micrcscopic counts were made of samples of 

Whole milk of varying sanitary grades after which each 

sample was preserved in a closed container wi th formalin 

in the propOl~ti"n of one part to 500. From two to five 

days later counts were made from each of the preserved 

samples with the following rasul ts: 
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Table IX. 

Microscopic r.ount of Eacteria in Milk 

Eefore and After Preservation by Fc~a1in. 

:Befcre Adding: 
88.m Ie Formalin 
Old Milk: Number 

Bacteria 

1 580,000 

2 4,986,000 

3 185,000,000 

4 6,590,000 

5 2,268,000 

6 1,572,000 

7 2,466,000 

8 4,062,000 

2 days after ad-:5 days after ad
din Fcnla.lin. 
Number Bacteria 

612,000 183,000 

2,620,000 1,638,000 

99,500,000 155,400,000 

10,772,000 

1,320,000 

1,626,000 

2,094,000 

1,968,000 
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Table IX. (Continued) 

Microscopic Count of Bacteria in Milk 

Before and After Preservation by Formalin. 

Before Adding 5 Days after Adding 
Samples Formalin Formalin 

Fresh Milk: Number BacterIa. Number Bacteria. 

9 48,000 12,000 

10 54,000 18,000 

11 ---- .. - -----
12 48,000 1m,OOO 

13 18,000 6,000 

14 6,000 -----

15 ----- 12,000 

16 ----- 6,000 

17 ----- -----
18 18,000 12,000 . . 
19 ------ \ ------
2J) 12,000 -----
21 ----- -----
22 ----- -----
23 ----- -----
24 ----- -----
25 ----- 6,000 

26 18,000 6,000 



Table IX. (C;ontinued) 

Microscopic C;ount of Bacteria in Milk 

Before and After Preservation by Formalin. 
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Before Addir..g . 5 Days after Adding . 
Sample : Formalin Formalin 

Fresh Milk: Number Bacteria Number Bacteria 

27 ----- ---~-

28 108,000 24,000 

29 ----- -----
30 ----- .... _--
31 12,000 -----
32 12,000 -----
33 ----- -----

34 ----- 18,000 

35 ----- -----
36 ----- -----
37 ----- -_ .. _-
38 ----- -----
39 ----- -----
40 594,000 384,000 

41 ----- -----
42 72,000 36,000 

43 12,000 -----
44 ----- -----
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Table IY. (r,ontinued) 

Microscopic r,ount of Bacteria in Milk 

Before and After Preservation by Formalin. 

Before Adding 5 Days after Adding 
Sa,!!!E1e FOTm:;Qin Formalin 

Fresh Milk: Number Bacteria Number Bacteria 

45 1,158,000 300,000 

46 12,000 18,000 

47 12,000 -----

48 ---_ .. -----
49 54,000 -----
50 ----- -----



91 

Discussion of Results. 

A brief discussion of the use of the bacterial 

co~nt in the grading of milk will assist in making clear 

the significance of the concl~slons drawn from the above 

data. Milk is usually graded into three grades which 

i'ndicate the degree of cleanliness observed and the 

te~perature regulation in the handling of the milk. 

Grade A, Which according to the standards set by the 

r,ommission on Milk Standards appointed by the Wew York 
(41) 

Milk r,ommittee, includes all milk containing under 

100,000 bacteria per cubic centimeter, is milk of a 

high quality which has been produced under clean condi

tions and has been kept cold. Grade B, which includes 

milk containing between 100,000 and 1,000,000 bacteria 

per cubic centimeter, 1s milk which, tho not to be con

demned for raw consQ~tion, has not been produced with 

the greatest degree of care. Grade r" containing over 

1,000,000 bacteria per cubic centimeter, is milk so 

carelessly handled that it 1s generally considered to be 

unfit for consQ~tion in the raw state. 

The line of distinction between these differ-

ent grades is very indefinite. The unavoidable error 

in the counting of bacteria by any method yet devised 

1s such that it 1s impossible to say for instance, that 
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milk containing only 90,000 bacteria per cubic centimeter 

is any better than milk containing 110,000. But the 

methods in use are sufficiently accurate to justify one 

in the conclusion that there is a marked difference in 

the sanitary quality of milk containing close to a 

million bacteria per cubic centimeter and milk contain

ing considerably under 100,000. 

Exa~ination cf the data given above shows 

that in all but three cases the milk would be put in 

the same grade whether the count were made before or 

after preservation considering the grades to be as de

fined above: Grade A, under 100,000 bacteria per cubic 

centimeter; Grade B, under 1,000,000 and above 100,000; 

Grade r., over 1,000,000. The fact that some sa.>np1es 

Taried as much as 30,000 does not at all interfere with 

the successful grading of the milk. In the case of the 

fresh milk Where samples are reported as containing no 

bacteria, this simply means that the number is under 

6,000, as 6,000 is the factor by which each bacterium 

on the microscopic field was multiplied, in arriving at 

the total number per cubic centimeter. 

It is not believed that the number of sa.~ples 

tested is sufficient to prove beyond doubt that for.nalin 

does not destroy the ability of some bacteria to accept 

analine dYes after two to five days preservation, but 



it does at least clearly indicate that such is the 

case. 

In the light of this evidence, it would seem 

to the writer that the laboratory control of the small 

milk supply could be easily and practically carried on 

by a central state laboratory where preserved samples 

could be sent for analysis. 
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      Color settings   grayscale, 8 bit
       File types tiff

Source information

       Format Book
      Content type Text 

       Source ID 010-100965868
       Notes Pages typed and single-sided.

    Title page has signature and 
    perforated property stamp.
    Some pages have handwritten marginalia 
    and corrections.

Derivatives - Access copy

       Compression Tiff compressed with LZW before conversion to pdf
       Editing software Adobe Photoshop CS5

       Resolution 600 dpi
       Color Grayscale

       File types pdf 
       Notes Grayscale pages cropped, canvassed,

    and images brightened.
    Blank pages removed.
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