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INTRODUCTION
S

T A few years ago* the opportunity of a creameryas well

as many other touslneases, to make a success was so great

that the business could fail only with the poorest of man

agement# But the change of economic conditions, the in

crease in competition and the general development of the

country as a whole, have required every business, in order

to bo a success, to make short cuts and prevent every pos

sible loss#

One of the first essentials for success of a business

is proper management and an Important essential of proper

management is a good manager4 A good manager smiy make a

success of a business under what may seem impossible condi

tions •

Together with the essentials of a good manager, this

thesis deals with the purchasing of raw material, supplies

and equlpnent# While no definite rules can be set up, im

portant points associated with correct buying are pointed out.

The organization of a working forces problems of storage,(In

cluding refrigeration), bookkeeping, and marketing of the dairy

products, are included# NO attempt was made to explain cream

ery financing,as it applies to conditions of individual cream

eries* More emphasis was put on problems that affect all

creameries* The method of handling, and the processing of

each product manufactured by the University of Tennessee

Creamery are explained# Several commercial plants were visit

ed to make a comparison of the different methods of handling

the products during manufacturing and differences in manage-

xl
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ment* The quality of huttesr as oompared to the quality

of eream,and the coBsnerolal manufaeture of Laotobaolllus

Aoldophllus milk were selected as special research proh«*

lemSf and are Included under original Investigation*

No attempt was made to cover the subject of "Creamery

Management" In detail^ either in the survey of literature

or original investigation* Books have been written on

each phase of creamex>y management*

The purpose of this thesis Is to compile some of the

Information Into one paper that will be a help In creamery

management. Original Investigation was carried out to

explain some of the latest practices being used In cream

eries today*

Since the footnotes were added after the completion of

this thesis. It should be mentioned that the first figure

Indicates the page refez^nce number; second figure, the

bibliography reference; azid third figure, the page of the

reference*
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PART ONE

UANAOEVSNT

Ihe Manager

Regardless of the type of organization, whether It be

cooperative, corporation or privately owned, no factor is as

important as the manager himself* A good manager may make a

success of a creamery under what may seem impossible condi

tions. Cases have been pointed out in South Dakota^^^where
creameries that were about to fail were taken over and saved

by a good manager.

Just why certain men are good managers can be explained

only in a general way. Many men have the natural ability to

be managers. Others have worked hard from the bottom, master

ing each step before a promotion. Zn large plants a man with

an exceptional sales ability may be selected as manager. Some

men become creamery managers that have been managers of another

business. A few are selected because of their acquaintance and

reputation in that coimnunity. Today we have many successful

managers that have acquired a technical training in college in

ooimeotion with practical experience.

Essentials of a Qood Manager -

It is easy to point to the work of a number of successful

managers, but to describe one, or tell Just idiat type of person

he is would be a difficult problem. Oenerally, a good manager

combines many good qualifications. The essentials of a good

manager may vary by section or by community. In the case of a

cooperative creamery, the ability to mix well and be a good fel

low may be of greatest importance in one community and of little
TTrTB-
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importance in another.

Every good manager nust understand the creamery business

and carry on his work in a business like way. Without business

metliods and business principles the manager is doomed. He must

know how to keep, interpret and understand his records so that

he can tell at any time whether the creamery is operating at a

profit or a loss. A manager should have good judgment and think

out his particular problems. The successful operation of a milk

plant or creamery requires, beside general ability, a consider

able technical knowledge and training. Sometimes men can

be obtained who have the proper personality and general business

ability but lack the technical knowledge for successful managing

of a milk plant or creamery.

A successful manager is honest. Just and fair. He has no

favorites among his B»n or producers, and deals honestly and

fairly with all of them. He should have a personality to be

fairly well liked by all t!^ employees and people with whom he

deals. Zf he is well liked, it will be to his advantage, pro*

vided he has all the other necessax^ qualities. It is not meant,

however, that every successful manager has all these qualifica

tions.

2.3sl
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PURCHASINO OP MILK AND CREAM

Systems of Dealing with Patrons

The huyer of the raw smterlal should be a good judge of

faoman nature. When calling on a patron or prospective patron.

It is advisable to start a conversation along lines which are

of interest to the producer. The conditions of the farm^

buildings, lawn, as well as the appearance of the farmer hlnn

self should interest the solicitor and assist him in determin

ing what topic of conversation is likely to be of greatest in

terest to the person. The solicitor should have the highest

regard for the ideas of his fellow men, even though they may

not coincide with his own. By carefully judging what the farm

er is most interested In, and gradually working in his purpose,

the solicitor is sure to get a hearing. He should get the farm

er's ideas or explain his purpose in a friendly way. The farmer*8 >

ideas and general interests will give the solicitor a fairly good
(3)

idea whether he wants his milk or not.

It should be kept in mind, however, that there are seasons

when the farmer tries to sell his milk or cream instead of the

creamery trying to buy it. An easy way to get milk is to of

fer a premium for quality. This method stimulates interest on

the part of the farmer to sell high quality milk. If tibe farm

er knows his milk is in demand and no premium is paid for quali

ty, he is likely to buy less ice to reduce expenses.

Securing Confidence of Producer -

There is no business concern that is depended on for square

dealing to a greater extent than the creamery. ProjTessor A^. D.
3.1:100



Burke» Head of the Dairy Department, University of Alabam^

in one of his talks to a group of creamerymen, expressed it

as the Industry built on confidence*

The producers deliver their milk and cream usually with

out a definite knowledge of the amount of butterfat it con

tains or the price it will bring* They depend on the manage

ment of the ereameiy for a square deal* If the ?»anager al

lows any grounds for suspicion, it will cause trouble between

the producer and the creamery, and eventually result in loss

of patronage* It is therefore important that the creamery

maintain unlimited confidence of its patrons* This is most

readily accomplished by the manager's willingness to have the

patrons become familiar with tiie methods of management so far

as it interests him*

The most common cause of mlsunderstandixxg between the pa

trons and the management of tdie creamery is found in weighing

and testing* The weighing should be done in the presence of

the patron, if possible, and the manager should encourage his

patrons to be present as often as possible when the testing is

done* If this practice is followed, it is very important that

the manager or his subordinate explain to them whatever teats

auiy be made* Without knowing the prooedure and results to be

obtained, their eye may give them the wrong impression* A

dissatisfied patron should never be allowed to quit on a mere

suspicion of dishonesty* The management should let him use

their testing equipment and check the scales, it should work

with them to prove it is honest* It is usually possible for
4.4:1
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the scrupulous business man, by methods similar to those

Mentioned, to convince his patrons of the integrity of his

firm. However, there are some patrons that remain sus

picious regardless of the honesty with which the creamery

deals.

The creamery must satisfy the patron with the price he

is offered for hit butterfat in order to successfully soli

cit his business. In the long run, the policy which will pro

duce the most satisfactory results is that of consistently

paying the highest price in harmony with efficiency of opera-
(5)

tion.

The creamery must keep the patron*s enthusiasm and in

terest in order to induce him to produce more and to improve

quality. The creamery must educate the patron in larger,

more economical aiu! more profitable production. It should

teach him to produce more pounds of butterfat per cow at less

cost per pound. It should emphasize such care in production

as to insure top returns for the extern, ^e average patron

is appreciative of such information. Even if it Is not new

to him, he needs confirmation of his knowledge in order

to put it in practice with confidence and with maximum suo-

oess.

Promptness in Dealing with the Patrons -

The manager of a creamery,as well as all his subordinatein

should be prompt in all isatters pertaining to the business.

The drivers collecting milk or cream should call at each farm

at definite, prearranged days and as near to the hour as poa-
5.11;123
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sible» Neglect on the part of the driver in complying with

this requirement will invariably result in loss of patron

age. Checks for products received should also be delivered

at a definite time* If checks for milk or cream are sent

through the mail, they should be mailed on a definite day

so that the patron will always have the satisfaction of

knowing when he may expect to 3?eceive remittance.

The cash system of faiying for cream makes promptness in

the matter of remittance a necessity. This system is there

fore a good educator for the manager who considers prompt

ness to be of secondary importance. In some localities the

cash system is attractive to the producers, but to the manu

facturer it has the disadvantage that it increases the cost

of bookkeeping, the cost of labor in the testing room and it

increases the amount of capital required for carrying on the

business. In some territories, it is necessary to pay cash

for cream, provided the company has satisfactory standing

financially. Some pay once or twice a week} some every two

weeks. But regardless of when titxe payments are made, they

should always be made promptly on a definite P3?earranged day.

Instead of paying cash for the cream. It is usually possible

to arrange with the patron to pay the day following delivery.

By this method the manufacturer can save on labor, as the test*

ing, checks, etc., can all be done at one time. But the pa

tron may not always be in town the day following. So this

problem must be arranged to suit Idie section.
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Securing Fatrona ••

In securing patrons the managep should be reasonably

sure the patron will deliver good milk# General appearances

of the dairy barn, milk cans, etc., aira good Indications*

The manager should not buy low quality milk or cream in time

of shortage and then refuse to buy from him as soon as adlk

and cream become plentiful. It will lower the quality of pro

duct to be sold and cause the pat3ron to lose confidence when

he is cut off. The manager should insist on quality raw ma

terial and refuse to buy unless the milk or cream is aatlsfao-

tory# In securing new patrons the solicitor should visit the

prospect in order to become acquainted# Then, with careful

JudgBient# he should px^sent his proposition to the farmer#

When the solicitor has become acquainted with a ppoducer, but

has been unable to buy his raw material, he should carry on a

systematic campaign until the producer decides to sell his raw

material to him. This Is known as the follow-up system for
(6>

securing patrons*

In carrying on a campaign for patrons, it should be the ob

ject of the solicitor first to find out who are the leaders of

the conmunity, as It Is his Interest to have these men fully

understand his proposition. A solicitor who has a good and fair

proposition to make to the producers will always be more readi

ly received by the more Intelligent of the farmers and It is

that class of people that usually command leadership. There

fore when the leader takes kindly to a proposition, it is an

indication of good progress. The solicitor should not, however,
6.1:104
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bo deeelyed ond work with people who expect to receive such

personal advantages as will not be shared with the others

who later may become patrons* He should not promise any of

his patrons anything he cannot give them or live up to*

The buyer of all raw material should have systematic and

sixiiple but comprehensive records from which he can readily ob

tain desired Information with reference to his territory* If

the milk territory is large^ he may have a map laid off In

squaares ard have all his patrons located* By a pencil mark

he my locate patrons he would like to have, but does not as

yet have as patrons* As they become patrons they are marked

in ink* By this method the manager knows his territory and

can start a new man out and expect reasonably good results*

When a dairyman promises to send his cream or milk to a

specific creamery, the management should see if he notified

the company he had been sending to in due time so that that

company might get someone else if necessary* Xf he would

quit one company without notice before-hand, he would probably

do this consistently with any other concern, which would

prove highly disasterous in case of a milk shortage at the

time*

Card records may be kept in three different files ass

Pile A, active patrons; File B, discontinued patrons; and

Pile 0, prospective patrons* A small card 4-6 inches should
(7\

be large enough* Porm 1 should serve as an Illustration* '
7.1:106



�  

�  

10.

Card Record of Patrons
Form No. 1

Name Address

Rout© No. of cows

Disposition of product

Reasons for not selling to U8_

Called on him, dates

Result
«• Remarks *

Started to sell to us, date^
Discontinued, date
Cause

This, together with the territory map, will help the manager

plan his work and greatly assist a new man.

Also it is a good practice to keep a daily record of active

and discontinued patrons. This may be made out in table form or

just a slip turned in to the office, giving information of pa*
(8)

tron discontinuing.

8.1:107
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Purchaalng Cream

All cream should bo bought on a quality basis. The

butter that is made from fresh sweet cream will return more

money and be a mo3?e wholesome food than butter made from

old, off-flavored, sour cream. When a manager pays the same

price for all the cream, regardless of quality, he is encour

aging carelessness and lack of interest in the production of

cream. Fanners can be encouraged to bring in fresh, properly

cared for, and oromptly cooled cream of high quality by pay-

jLng a premium for it. Farmers, like irost other people, don*t

mind working when they receive something in return.

Grading the Cream - Some c]?eameriea accept only the first

grade cream, others receive first and second grade, and others

receive first, second and even a third grade cream.

There are a number of factors which cream can be graded

on. In some creameries the acidity is the only factor on

which quality is based, while others have a more elaborate

system, including flavor, acidity, richness, body and cleanli-
(9)

ness,

A. Flavor is judged by tasting the cream and by estimating

the quality of butter that can bo made from it under ideal

conditions,

B. The acidity of the cream may be determined by a deci-

normal alkali, using phenolphthalein as an indicator, or by

an alkali solution prepared from alkali tablets. It is often

convenient to prepare the solution of such a strength that it

will be appliable for rapid determination method,

9.1:101
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C» Rlohnass~It la generally believed that 28-35 percent

butterfat will churn out well# Except In extreme casea, rich

ness la not aa Important aa other factors#

D. Body—The body should be smooth and uniform. It may

be Injured by being partly churned, by being frozen or by be

ing curdy# Cleanliness of the cream and container may be

considered In connection with body or may be considered sepa

rately.

In the past, and In some creameries today, the market value

of different grades varies with the market conditions# When

cream Is plentiful, the creameries stick closer to grading#

But when cream Is scarce and there Is an Increased demand for

butter, the creameries may pay as naich for second grade as for

first grade cream.

National Cream Quality Improvement Program - Slightly over a

year ago, the Pure Pood Department of the United States govern

ment seized and condemned several cars of butter in the east#

The price of butter at that time was such that the loss on

each oar was about $5,000#00# Naturally, the Industz^ woke up

In a hurry and sent committees to the Pure Food Department in

Washington to see what It was all about# They found that the

Pure Pood Department had perfected a new filter test for but

ter by which test they could determine the amount of extraneous

matter In butter# Incidentally, they found that half a

dozen other Industries were being cleaned up In like manner#

Among these were the salmon, blueberz*y axid apple Industries#
10.5:3
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The committee also found that the Pure Food Departinent»

through inicroscopic examination of the extraneous matter

found in butter, was fully aware of the fact that at least

90 percent of this extraneous matter was in the cream when

it left the farm.

The food department, however, made it plain that they

would not force the farmer to take care of his cream. This

was left up to the creameries and milk plants. Further, they

made it plain that if a ci?eamery is able to perfect a strain

ing method that removes extraneous matter from the cream, that

program is not enough. The Pure Food Department insists that

the manufacturer shall not buy cream that contains an excess-
(31)

Ive amount of extraneous matter.

V^hen one stops to consider that in 1933 there were probab

ly five million farms in the United States, which produced

cream for butter, one can realise what a gigantic task the

butter manufacturer has before him.

Inspection of Plants - Pure food Inspectors already have

visited scores of creameries. They are very thorough in their

inspections, and in practically all cases, they take samples of

both butter and cream, which in turn they forward to their dis

trict office for chemical and filter testing.

The industry has been given to understand that, after a

reasonable lengtlx of time has been given to the industry for

getting its house in order, inspectors will visit all cream

ery plants and start making filter tests of cream on the cream
11.5:3
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docks* If they find that any of this cream contains an

excessive amount of extraneous matter, the cream will he con

demned on the platJPorm and dumped down the sewer* This means

that the industry naist work thoroughly and rapidly in order

to he ready for inspection** '

Guaranteeing Butter to Purchaser - When this program was

first started, many small manufacturers did not take the mat

ter seriously* They felt like their cream and hutter was good

enough anyhow and, that it was mostly a program for tide large

hutter manufacturer*

Filter tests of hutter picked up in various markets in the

east have shown conclusively that 92 score butter is just as

likely to contain an excessive amount of extraneous matter

as is 88 score hutter* In fact, of several hundred teats

made from samples picked up in Chicago at that time, the

sample which contained the most extraneous matter was hutter

which, the day before, had scored 92^ on the Chicago Board.

In the light of all these facts, large receivers of hut

ter are already taking steps to protect themselves against

loss in case hutter which they purchase is later condemned

hy the government. In a very short time it will not he pos

sible for any manufacturer, large or small, to sell hutter

on the eastern market unless the hill of lading of that hut

ter is accompanied hy a bona fide guarantee from the manu

facturer that he (the manufacturer) will stand any loss en

tailed through condemnation proceedings hy the government*^^^^
12.5:4
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Creameries and Cream Stations - All operators must under

stand the history of this program. Whep they do understand

Itf they will recognize at onee the necessity of the px>ogram.

Also they will be In a position to explain to tbe producer in

an Intelligent manner the reason for It.

Naturally, the first thing an operator must do, as regards

to physical condition of the plant or station is to see that

it is in a sanitaxy state at all times, ready for inspection

by anybody. It may be that the plant or station will need

fmiintlng, either inside, out, or both.

The operator should taste and grade each delivery of cream

that comes to his plant. Otherwise, he will not be able to

know with certainty just what grade of cream he is receiving.

In tasting cream, the operator should use a grading rod in

stead of dipping his finger into the cream. These rods can

easily be washed and It Is the only sanitary method of tasting

cream. At all tinms the operator must segregate first and

second grade cream. As he becomes more educated in differenti

ating between them, this will not prove a difficult task.

It is generally conceded that one gallon of second-grade

cream divided equally among six ten gallon cans of first-

grade cream will cause all rix cans of first grade cream to
(L5)

become second-grade cream.

Third-grade cream is not to be purchased. The operators

of all manufacturing plants should be instructed on running

sediment tests for cream. Whenever possible the test should

be made in presence of producer.
15.5:5
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The farmers have to be educated as to the Importance of

the program, the Importance of good cresn,. why the plant

has to grade tiie cream and condemn all cream that Is too bad.

^e manufacturer must be patient, and in a kind way win their

support* They should be given educational matter whenever

possible. As producers understand the reason azid necessity

for this campaign, the manufacturer Is sure to have their sup*

port.

Most plants alz*eady are equipped with a satisfactory can

washer. While it is possible to do a good job of washing

and sterilizing without a satisfactory can washer, it is

likely that in a short time every plant will have to be

equipped with a satisfactory washer approved by •ttie state dairy

departmenti^^The cans should be stacked on Idie inside on a rack

where they can be aerated.

The Producers * Xn handling the producers, it should be done

in an organized way. They should be treated as humans and

taught to understand. The producer must be educated and kept

that way. Under all probabilities, if he understands the prob

lem thoroughly, the creamery will have his cooperation, and

this factor is what the creamery needs for success.

All creameries do not expect the average producer of cream

to wash the cows* flanks and udders, but it is reasonable of

them to ask him to use a curry comb and brush and remove the

loose dirt from the cows' flanks and udders before milking.

The milker should see that his hands are clean. Together with

this he should milk In clean and sterilized utensils, for the

preliminaries are of no use if the utensils are not sterile.
16.5:6
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The milking pail should he of a sanitary type# This will

keep some of the dust and dirt out of the milk#

It is inevitable that some dirt will get into the bucket

of milk. This dirt contains bacteria, but If the milk is

strained Into a holding can through a sanitary filter 8traln«»

er immediately after milking the cow, most of the dirt will

be removed, and with it will be removed most of the bacteria

which cling to the dlrt#^'''^ By straining immediately after
milking, the bacteria will not have had time to develop to

eny degree# I might add to x*emlnd the reader, that the writer

is speaking of the production of milk that is to be separated

and Cream soldi not of production of market milk#

The separator must be cleaned and sterilised after every

separation# The idea that the separator need only be washed

once a week or even once a day is untrue# If the separator

is left dirty for 12 hours, billions of bacteria can develop

in the bowl# Now it is tine to use it again and whoa one

does, he Is sure to innooulate the milk and cream fvom the

next milking# Also the separator acts as a clarifier and if

the bowl is already full of dirt and slime. It will not ao-

complish much on the second use# By all means, the separator

must be washed and sterilized twice daily#

As the cream comes from the separator and falls into a

receptacle, a thick foam is whipped up into tiie receiver

can# Dirt or flies that may come in contact with the stream

of cream coming from the separator are washed down into the
17.5:9
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receiver can and lost to sight in the thick foam* After

taking excellent care of the milk and cream right up to

the point of separation^ a producer has not done his best ^

unless he strains the cream coming from the separator as

it enters the receiver can« The same thing applies as is

best for market milk producers* Cool tiie cream at once*

There are bacteria in the cream when it comes from the

separator* Some may be harmful and some are harmless* But

for the manufacturer to produce good butter from the cream,

the bacteria must be checked at once* The lower temperature

maintained is the greatest surety toward cheeking the onslaught

of bacteria* And if the manufacturer can make good butter

from the producers' cream, he will give him the best price

at that time*

If the cream is cooled in the can it should be stirred in

the process to speed up cooling. If the cream is not cooled

immediately after separating and this warm eream is mixed

with cream already cooled, the animal heat in the fresh cream

will warm up the cold cream and will spoil both batches of

cream*

After the cream is cooled, it should be held at a low

temperature (as low as possible) in order to keep in chedt

the development of bacteria. A cooling tank is best for

this purpose, provided that fxHJshly pumped water continually

runs through the tank* If such an arrangement is not pos

sible, then a cooling sack properly handled is preferable*

But some cooling device as an ice box, etc., that provides
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colder temperatures keeps the cream In much better condi

tion*

When cream Is thoroughly cooled. It should have a tight

cover to prevent the entrance of dirt into the cream and to

prevent the development of bacteria In it* Bacteria require

oxygen for tdielr development* Accordingly, the less oxygen

that comes in contact with the cream, the less will be the
(18)

development of bacteria, yeast, and mold*

After cream has been produced under proper conditions and

cared for properly, it stands to reason that it should be

transported to town under aoroe practical cooling conditions*

In order that all the good work that has been done on the farm

will not be undone by exposing the cream to dirt and high

temperatures on its way to market^ wet sacks, blanketed cans,

tarpaulin over the cans and stopping on the way at filling sta

tions and wetting the sacks down, all help to keep the cream

in good condition*

When the cream gets to l^e plant, it should be graded im

mediately* The cream grader should be a capable person with

a sensitive taste and smell for detecting off flavors or odors.

In the next paragraph is a suggested method of grading that

was before the Tennessee Cream Improvement Consnittee*

Definition of Grades - The term, "extra grade cream" shall

mean cream that is sweet in taste, clean and sound, free from

undesirable flavors and odors* It contains not less than 28

percent butterfat and its acidity does not exceed *20 percent,

calculated as lactic acid, and shall be delivered at Inter-
18.11:70
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vals of not more than every other day»

The term, "grade one sour oream" shall mean cream that

is clean to the taste and smell* sound and smooth and free

from undesirable flavors and odors* It contains not less

than 25 percent of butterfat and shall not be over four days

old at the time of delivery*

The term* "grade two sour cream"* slwll mean oream that is

more than four days old* It mist be clean and sound* and nay

have an undesirable flavor or odor* but it must be free from

mold and dirt*

The term* "unlawful cream"* shall mean cream that is un

wholesome* contains dirt* mold* excess yeast and other foreign

matter* or which is tmfit for human consumption* rancid* putrid*

decomposed or shows putrifactive action*

The construing of these terms may be different in other

states* It may.be graded as sweet cream* that is* good sweet

cream; oream that will make a 90 score butter or better* as

Ho* 1* and that will make below 90 score as No* 2; while that

which is unfit for consumption shall be rejected*

Another method would bet Grade 1 - cream that is sweet or

practically so and free from off flavors and aromas at time

of deliveryi Grade 2 - cream that may be sour but free from

off flavors and aromas* yeast and mold> Grade 3 - cream l^at

does not apply to 1 or 2 but free from putrification*^ ^
The following is a definitioh of cream grades adopted

by the Tennessee Cream Improvement Association on April 19«

1934*
19.11:127
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"fextra—Extra quality cream, that which la sold
at Intervals of not more than two days^
having clean, pleasant flavor and odor.

Premium—Premium cream, that which Is sold at
Intervals of not more than four days j,8
free from undesirable flavors and odors at
time of delivery*

Regular—Regular cream, that which Is sold at Inter
vals of more than four daysj and cream sold at
Intervals of four days or less that contains
undesirable flavors and odors, but Is not of
such quality as to warrant placing It In the
onion or rejected grade*

Onion—Cream that has onion, garlic or other prs«-
nounced weed flavor.

Rejected—Cream which la rancid, moldy, dirty, oily
or otherwise unwholesome. Cream of this grade it
shall not be purchased under any consideration.

The differential Is usually about thx*ee eents between

each of the different grades*

The Price of Cream -

The creamery does not have the same difficulty In arriv

ing at the price of cream as la the case with purchasing milk*

Cream Is bought by the pound of butterfat. The price per

pound of fat depends on the price received per pound of but

ter sold by the creamery* The price per pound of fat should

vary with the quality of cream purchased*

V
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The Purchasing of Raw Milk

In ord^r for the creamery to put a good product on the

market, the management must aea that the milk Is carefully

produced and properly cared for after production. It is

not the scope of this paper to go in complete detail con

cerning milk production. But the milk plant should know

what is being purchased and why. The bacteriologist, hav

ing run all tests to determine the quality of milk in the

laboratory, should visit the producer farms periodically

to warn those who are producing bad milk and help them solve

the trouble. Those that are producing good milk should be

complimented occasionally on their good work.

Production of Cleeun Milk •

The production of clean milk is neither difficultnor ex

pensive. Unfortunately, the idea is prevalent among daiz>ymen

that the production of a good grade of market milk requires

an outlay of a large amount of money* This is not the case,

for many dairymen are producing a good grade of market ndlk,

with what would be rated as poor equipment and on the other

hand, dairymen who have invested large amounts of money are

producing milk of poor sanitary quality. These statements

do not necessarily mean that because a dairyman is producing

milk he is making money, but if a man is engaged in milk

production, it will, in most cases, cost him no more, and

in any case very little more, to produce clean milk over
(21)

what it would cost to produce dirty milk.

21.9:34
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One of the first essentials Is^ the dalz^yoian iBUst have

elean hands* He must have a clear knowledge of what la

BU>ant by cleanliness. He mast pay attention to ssnll details

that Insure cleanliness and have the ability to see these de

tails. If he does not» he will never produce very olesua milk*

The helpers xnust be healthy, they oust have health cards. In

the case of certified milk, the helpers are examined physical

ly sometimes every month. They should be olean and keep clean.

It Is remarkable to notice the difference In the count of milk

handled by different men. Vdet milking Is a factor. Wet milk

ing causes a much higher count milk. The milking a little of

the fore milk out of each teat helps to produce a low count

milk. The loss of fat In this small amount of milk removed Is

very small. The extra time required Is little, but the Im

proved quality of the milk Is notlcable.

The first prerequisite In the production of clean milk Is

to have healthy animals. They should be tested for tubercu

losis and watched closely for any disease that may suddenly ap

pear. If the cow has garget, a bruised quarter, a leg broken,

and there Is a question whether the milk Is good, leave it out.

The milk lost Is not worth the chance. The fever of one bruised

quarter may affect the others. A broken leg may cause abnormal

milk by high fever. Oolostrxua milk should not be used as It
(2&)

will cause trouble In the plant.

The flanks and udder should be brushed off, which Is more

easily done when they are clipped. The udder should be washed

22.9:37
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well or at least wiped off with a danqp cloth.

All pails and utensils should be properly constructed to

insure better cleaning^ and then they should be cleaned and

sterilized either with stean* hot water or some hypochlorite

solution^ after and before using.

The feeding, if it is done in the milking barn, should be

done before or after milking and no sweeping should be done

just before milking. There should be as little dust flying

around in the air as possible. The small top pail should

be used. Individual oows witdi high count should be removed

from the herd.^^^

No matter what pains are taken in production, there will

always be some bacterial contamination. So, in order to pre

vent their growiai, the milk should be properly cooled. Most

of the bacteria found in milk will not gz>ow at low tempera

ture, and in order to prevent bacterial growth, market milk

should be cooled and kept cold until it is consumed. Milk

that is to be pasteurized should be kept cold before pasteur

izing and should be cooled back down immediately after pas

teurization. The production of milk for pasteurization should

be as careful as that of raw milk sold in bottles. Even when

the so-called "germicidal action" of milk has been taken into

consideration, it has been found that if milk is cooled as soon

as it is drawn, it will subsequently have less bacteria per

c.c., than if it is allowed to stand for some time without

cooling. Milk should never be higher than 60^ F. if it is

to be pasteurized.^'^
23.9:140 24.Ibid;146 25.1bid:151



25,

Methods of Buying Ifllk •

There are various systems in use by milk dealers of i>ay*

Ing for the milk fwrohased from the producers. Formerly the

most oomfmon system was to buy by the cant gallout or quart.

This system, however, is not accurate and is seldom, if ever,

being used today.

Most milk is bought by weight on the butterfat basis. As

soon as it arrives at the dealers* plant, it is weighed and

samples are taken for the butterfat test. The practice of

paying for milk on a quality basis is also more contnon than

formerly. But there is not as much quality buying as should

be done. Some milk dealers pay the producer premiums for ex

tra quality, based on such factors as bacterial count,

temperature, score of dairy, health of cattle, etc. Such

systems encourage the producer to produce high-grade milk.^^^

Buying Milk by Weight - Althou^ the proportion of deal

ers who are using the weigh system is much larger than form

erly, yet a considerable number of small dealers still use

can measure system of determining quantity of milk received

from producer. In a recent investigation carried on by

( 27 )Kelly and Clement some interesting information was ob

tained, which illustrated the inaccuracy of the system of de-

terming the quantity of milk by the measure system alone. Ob

servations were made on a total of 346 shipments of milk, con

sisting of 1,102 cans. The cans of milk were examined on

arrival at the plant before they were dumped into the

cans. Cans that were not full were measured with a stick so
26.9:134 27.10:169



an accurate check was made on fullness. Table No* Z below

shows difference between quantity of milk dumped as shown

by measure and the actual amount received, as shown by

weight#^

TABLE I « DIPPEREWCB BETii^EEN VmiGHT AND MMSURS.

No*
of
Cans

Quantity Re
ceived Ac*
cording to
Can Keasure
(gallons)

Weight
(pounds)

Actual Quantity
Received Allow*
ing 8.6 pounds
to the Gallon
{gallons)

Difference

Gallons Perct.

1103 6185*32 521,910 6068.72 116.60 1*88

Thus the difference for the total quantity of milk received

was 116*60 gallons, or 1*88 percent* This difference was no

doubt due primarily to the poor cans that were used* Zt can*

not be expected that dented and battered cans will hold the

full amount*

tiethods of Arriving at Prices -

Sales of milk by milk dealers to consumer vary somewhat,

being influenced by such factors as weather, temperature,

day of week, number of people away, etc. ^ese variations,

however, are not great, and it can be safely said that the

consumption of milk from week to week is relatively stable.

Production, however, varies greatly during the year so that

the supply of market milk available does not coincide with

title demand. Usually there is a considerable surplus in Hay

and June and a shortage in October and November. Owing to

this uneven production of milk and the failure of the pro*

duction to coincide with the fluid milk demands and with tiie

limited unevenness of consumption, it is necessary for the
28.10:169



 

Bilk dealer to carry at certain seasons of the year consider

able surplus milk, which must be disposed of in the form of

manufactured milk produots.

A few years ago the flat contract price was the prevail

ing system of purchasing market milk. The dealer would con

tract for the entire supply of the producer, and, owing to

the relatively low production in the fall months, he would

have to make contracts witii enou^ producers to supply the de

mands of his consumers at that time* He would, therefore* have

to carry a considerable surplus during the spring months when

production was relatively high. He could, of course, realize

on his surplus milk only what It was worth for manufacturing

into by-products. Therefore* in most cases* he made his con

tract price for all milk received low enough to compensate

him for any loss sustained on the surplus. In some oases the

dealer would determine the amount of the surplus and pay the

pr>odueer a lower price for all milk which bs had to dispose

of in other forms than market milk. This system was unsatis-
(29)

factory to ttie producer.

During the last 10 or 15 years more equitable buying plans,

based as far as possible on economic laws, have been worked

out. This has been to a large degree beoause of the bargain

ing power of the producers* cooperative associations which
( 30 )

have been organized during the period.

In general the various buying plans attempted to accomplish
^ - (31)

the followingI

1. Insure a supply of high quality of milk, suffi-

29.10:170 30.1bid;173 31.Ibid
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clen^ to meet 1^6 demands of the market

at all times«
f

2« Secure from the dealers prices for milk

based on its value in different useS|> as

fluid milky cream, butter, cheese, etc*

3* Distribute the payment from the dealer

to each producer in accordance with the

evenness of his production throughout the

year*

In general, there are three main plans for buying milk
(32)

which attempt to carry out the above subjectst

1* The basic siupplua plan*

2* The classification or use price plan*

3* The combination plan*

The Basic Surplus Price Plan^-^Under this plan the pro

ducer is cornoensated for producing an even voluaie of milk

throughout the year* He is assigned a definite volume of

production and for amounts over and In some cases under this

basic volume, he receives a surplus or lower price. Each

producers basic quantity Is usually determined by his average

production during the previous October, November and December,

the period of the year when supply and demand moat nearly

balancej» For all milk produced above this basic volume, he

( 33 )
receives surplus prices.* '

In some markets each producer is pernitted to make an

estimate of his future production and this beooiaoa his base.

32.10:173 33*Ibid
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For all milk produced above or below this estimated volume

he is penalized. This is sometimes called the "contract*

plan and is employed by Connecticut Milk Producers' Associa

tion* Saeh producer signs a contract witii 'tiie association*

stating the quality of milk he proposes to deliver daily

during the next 12 months. Penalties are provided for any

excess production above the contracted quantity or for any

shortage below the contracted quantity.

Under the basic surplus price plan* the actual prices are

usually arrived at by negotiations between representatives of

the dealers and of the producers. In arriving at the basic

or market milk price* such factors as business conditions*

market demands* probable production* cost of production*

etc** are considered* while the surplus price is usually
( 34 1

based on the market quotations for butter* cheese* etc*'' '

The Use Price Plan—This plan recognizes the fact that

milk, used in different ways, has different values. There

are at least two classes of milk under this plan. The Con

necticut Milk Producers* Association plan* which is a com

bination of the basic surplus and the use price plan, pro

vides for four classes} Class 1* all milk sold in fluid form)

Class 2* milk made into cream that is sold in fluid form)

Class 3, milk made into manufactured products, except butter)

and Class 4* milk used in making butter. Zn some markets all

milk not used in fluid form is used as cream. In that case

only tvro classes are required. Prices for the different
34.10:173
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classes are determined by negotiation between representa-

tiwes of the producers and of the dealers. The price for

clasa 1 Is usually based on market conditions, such as total

production in relation to demands for milk In fluid form.

Prices for other classes are based on market quotations for

cream, butter, cheese, etc. Records of the sales of "^e

dealers are necessary in order to determine the amounts of

milk going into the various classes.

The Combination Plan—This is a combination of the basic

surplus price plan and the classification or use price plan.

The milk is sold by the producers* association in accordance

with the classification or use price plan, i.e., the dealers

pay the fluid milk price and the surplus price for the milk

received in accordance with the uses that are made of it,

whether for fluid milk, cream or butter. The returns to each

individual producer, however, are determined by a method

similar to the basic surplus price plan. This plan is used

by Connecticut Milk Producers* Association.

The Plans Compared •

The chief objection that might be raised against the basic

surplus price plan is that changes in market conditions and

demands for milk will not necessarily change ttie price that

a producer will receive for his basic quality. Xn some eases

this has brought about a modification of the plan, and when

there is an increased demand for fluid milk, the class 1 price

has been offered to the producers for quantities above their

established basic amounts.
35.10:174
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The "contract" basic surplus plan used by the Connecti

cut Milk Producers* Association places upon the producer

the responsibility for the quantity he should attempt to

produce each month and is more flexible than the basic sur

plus olans used in the Baltimore, and Philadelphia milk

sheds, where Idie basic amount is determined by previous pro

duction. Under the "contract" plan the producer is penalised

for underproduction as well as for over-production, whereas

ui^er the usual basic surplus plan, he is not penalized for

underproduction.

The use price plan may not directly bring a seasonal co

ordination of production to consumption. This may be ac

complished in part, however, by raising or lowering the

basic price, sfhen there is a relatively small or large sur

plus over demand for fluid milk. In some markets, also,

prices are negotiated each month.

Both the basic price plan and the use price plan have

been successful in certain territories where they have been

adopted, but it would not follow that either plan would be

successful in some other territory. Either plan must bo

adapted to the particular conditions of the milk shed in
(36)

which it operates.
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Syatoms of Milk and Cream Delivery

Frequent delivery of the raw produet to the creamery Is

one of the principal factors in the manufacture of a good pro

duct by the creamery. It la generally understood by the farmers

that milk must be delivered every day. The milk producers real

ize that unless the milk reaches the plant In good condition,

they will suffer a financial loss, as the creamery must refuse

to receive bad milk* The cream producer has the general idea

that delivery once a week,at the most twice a week, is suffi

cient.

The change from making butter on the farm to the manufacture

of butter in the creamery, the develojmmnt of diverse types of

creamery organizations according to local conditions, the increased

diversity of manufactured dairy products, and the growing keenness

of competition among creameries for the raw material, milk and

cream, have resulted in the development of numerous distinct sys

tems of buying butt erf at fx*om the farmer. These systems may be

conveniently grouped under four headingst namely, direct deliv

eries of milk and c]*eam) milk and cream routes; cream stations

and country milk Receiving Stations; and the direct shipper sys-
(37)

tern*

Hhile some creamery organizations have adopted and operate

one system eiclusively and buy all their raw material by that

method, most creameries operate a combination of two or more

of the several systems mentioned above.

Direct Delivery of Milk and Cream •

In this systmn, milk or cream is hauled by the farmer

37.11:112
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direct to the creamery. This is the oldest system of getting

milk and cream to the creamery. It is the system that first

marked the innovation of making butter in the factory instead

of on the fai»m. It started by having the farmers haul their

milk to the creamery where it was pooled and separated by

gravity. Simultaneously, also, the practice of skimming the

milk on the farm by gravity and the hauling of cream developed.

When the centrifugal cream separator for factory use appeared,

skimming on the farm was largely abandoned and the farmer

hauled his milk to the creamery where it was separated with

the centrifugal cream separator. Then the farm cream separa

tors changed the place of skimming back to the farm. The di

rect system of hauling milk started with the development of

the milk plant.

This system whereby the farmer hauls his own milk or cream

to the creamery, has the advantage that the creamery comes in

constant and individual contact with its patrons.*' Any disputes

arising over quality, weights, tests, etc., can^be "readily,

quickly, and usually satisfactorily settled. In case of dis

satisfaction the patron can see his milk or cream being weighed

and tested.

If the farmer hauls his own milk and cream, be will usual

ly take good care of it, while enroute to creamery. In the case

of cream; the farmer who hauls his own cream, usually delivers

it at reasonably frequent intervals. This enables the cream

ery to secure a fairly fresh cream of good quality. If the

quality of the cream or milk is not as it should be, the defect
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and Its probable cause may be explained and Instruetiona for

Improvement given dii^ct to patrons.

The greatest drawback to this system is that it limits the

milk and cream supply to a narrow radius. If milk Is delivered,

the volume may be large enough to enable direct hauling a great

er distance.

The Milk and Cream Route System •

In this system a hauler has a certain route he makes with

a truck. He begins at one end and usually picks up last the

milk or cream that is nearest to the creamery. A milk route

Is run every day, while a cream route is run about once or

twice a week. By making agreements with the driver, cream

producers along a milk route can usually send their cream with

him on certain days.

The hauler may be employed by the creamery and the cream

ery furnish all or part of the conveyance, or the driver may fur

nish his own conveyance and take care of upkeep. The driver

may be paid a salary by the creamery with creamery conveyance,

he may be paid part salary and a certain percent commission, or

he may be paid salary and furnished conveyance, but the driver

has responsibility of upkeep, or the driver may own his own

conveyance and charge each producer for hauling his milk or

cream, according to the amount he has to be hauled.

This system has the advantage of one man hauling all the

cream. It pays the driver to do the Job and still small pro

ducers get their raw product marketed at a reasonably low price.
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It encourages tha ollking of cows* The saoo driver may

haul their ice* The driver oolleote the cream at the

farmers* door* He may wei^ and sample the cream there*

But this method often causes serious losses throu^ Improper

sampling* cream remaining In farmers* containers* etc* The

beat method la for the driver to pick up producer's can of

cream and take it to the creamery to be weighed* sampled^

tested* and can washed clean*

Its disadvantages lie In the fact that by the route sys

tem the creameiry operator Is no longer in direct touch with

the patron* It Involves dealing with the patron throng the

hauler* The success of this system largely depends on the

efficiency* conscientiousness* and loyalty of the cream or

milk hauler. The cream or milk hauler who Is so little inter

ested In his business that he permits the patron to become

careless In the handling of cream or milk* or who* for private

gain* undermines the faith of the patron In the Integrity of

the creamery* Is obviously a costly liability* rather than a

valuable asset to the creamesry* The driver should be Interest

ed and Intelligent enou^ to carry messages correctly from cream

ery and present them to the patron In the right way*

The hauler either receives a commission of so many cents

per pound of butterfat delivered* or ho Is hired by the day or

by the month* or receives both wages and commission* If the

hauler is paid a salary* he is likely to lose Interest and

think only about putting In his time* If he is paid on com

mission alone, he Is likely to concentrate on volume and neglect
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the quality of cream* If the hauler owns hla own truck and

just charges the patrons for hauling the cream, he la wont

to become independent and disobey instructions of the cream-

ery.

The Cream Station and Country Milk Reeeiving Station -

During the time of the whole milk creamery, in an effort

to expand its milk supply territory^ the management would es

tablish skimming stations located at a convenient hauling dis

tance, or at a reasonable shipping distance. The farmers

brought their milk to these skimming stations, where it was

tested and skiimned with a centrifugal separator, 7%ie cream

was hauled or shipped to the creamery and the skiimnilk was

hauled back by the farmer*

The Cream Station— With the introduction of the fani

separator, the skimming stations soon disappeared and cream

stations took their place* Under this system the farmers skim

the milk at their places and haul the cream to the cream sta

tion, and the cream station ships it to the creamery*

In the majority of cream stations, the cream is weighed

and tested, and the station operator pays the farmers direct.

One of the advantages of this system is that the farmer can

see his cream tested and get his money upon delivery of the

cream. But on the other hand, this system often brings about

hasty and inaccurate testing and sampling, and unreliable tests

result* By inaccuracy the station operator may lose consider

able amount of fat*

'."'f
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Some stations merely wei^ and sample the cream and send

tbe mixed ci*eam and samples to the creames^* The creamex*y then

sends the patrons their checks* Here the creamery often exper

iences serious difficulties in making the station fat cheek

with the creamery fat.

The operators are usually paid a oommisaion. A large vol»

ume means more money to them. Competition between stations and

buyers often causes the cream to be of poor quality.

The cream station may be fully equipped with scales, test

ers. hot water, steam, etc.. or it may be a store room with

a pair of scales and testers, or it may Just be in the back

part of a country store.

The Country Milk>^Reoeiving Station«.-Country milk z^eceiving

and cooling stations have been established either by producers'

organizations or by city milk plants to provide a means for as

sembling and cooling milk before shipment to the city. They

may be at points varying from less than 30 milos to more than

400 miles from the city.

The principal function of this receiving station is to

famish a place where the milk from the producers can be re

ceived. weighed, cooled and shipped to the city market. The

milk is received, weighed and cooled immediately and cans

washed and returned. The milk is not left exposed,so it

reaches the creamery in good condition. The producer sees

his weighing and testing. Surplus milk can he left in the

country to be manufactured into by-products and save transpor-
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tatlon* There is leas ccm cost to producer and less llkell*

hood of cens to be lest* The producer need not cool the

morning milk provided It reaches station shortly after milk

ing. Payment to producer Is prompt* It assists In develop

ing dairying In that coinmunlty. There Is a closer contact

between producer and distributor. The station operator can

keep close check on quality of milk coming In. This permits

longer shipment and a better quality of product to reach the

Here again the success depends a great deal on the opera

tor. Carelessness may result In fat loss and poor quality*

Independent Cream Buyers -

In this case some independent cream buyer operates a

cream station of his own. He buys the cream from the farmers,

usually at lowest price possible. He then x*esells the cream

to the creamex*y and tries to make a profit on it. He usually

goes Into the business with the Idea of making some easy

money. As soon as conditions become unfavorable he retires

from the business. HLs Interest Is to make money. The more

cream he buys, the more money he Is netted. So the creamery

can usually depend on this cream being of poor quality.

Farmers' Cooperative Marketing Association -

This system Is the organizing of the farmers to obtain

higher prices. The farmers usually pool their milk or cream

and have their secretary or some other representative officer

of the association do the selling. Milk producers' assocla-

38.10:219
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tions often find It neoessary to build their own plant* Bven

then, unless they have wonderful oooperation between themselves

they are likely to make a failure.

Cream bargaining associations pool their ox*eam and sell

to the highest bidder* This makes it uncertain for the cream

eries* They may sell to one creamery today and to another to

morrow . Efforts to sell to the highest bidder frequently re

sult in holding the cream so long and under such adverse con

ditions that it deteriorates, and the creameries may refuse

to accept the cream*

The Direct Shipper System •

This system is used mostly for cream* Milk may be shipped

in if the distance is not too far, If the train makes quick

connections, and if the milk is kept cold*

This system is satisfactory for cream patrons. It gives

the creamery a practically unlimited territory from which to

receive cream* This method eliminates the middle man and his

commission, and avoids loss of fat enroute to creamery* It

saves the creamery shipping cans* The cream is shipped to

the creamery in the farmer's ean, weighed, tested and can re

turned clean. The check is sent through the mail*



PURCHASINa OP SUPPLIES AND BftUIPMBOT

Tha Buyer
5

The qualified buyer la the one that obtains ttemoat

value for his money without defrauding the salesman of money

which Is Justly due him. A business transaction has been

defined as being an exchange of values. Therefore, If a per

manent business relationship Is established between two firms,

the business transaction between them must be mutually bene

ficial.

Present Value •

The unqualified buyer Is Ignorant of values. He may

realize his own Ignorance and Imagine the salesman la taking

advantage thereof. As a result he may make an arbitrary offer
V

that Is even less than the cost of the goods to the manufactu

rer* He Is not willing to pay the price of the goods offered

by the salesman regardless of the fairness In price offered by

him.

The salesman that Is anxious to do business studies the

character of the buyer* It Is soon clear to him that he Is

dealing with a man that Is either Ignorant as a buyer or per

haps a man that Is unwilling for the manufacturer or dealer

to make a fair profit. The latter class of men is not con

sidered as desirable to do business with and some firms may

even refuse to seftl them goods. If the salesman considers

that the buyer belongs to the first class mentioned, he may

be Inclined to ask a price high enough so he can afford to

39.1:123
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reduce it as nuoh as he thinks necessajry* The buyer In this

ease Is placed at a disadvantage and It Is quite likely l^at

he will pay more than market value for the goods he buys.

The successful buyer studies the goods he purchases* He

should know the source of raw material from which they are man-

ufacturedf the cost of such material, fluctuation In value

thereof, if any, cost of manufacturing, cost of selling, value

of patent rights, and the legitimate profit for the manufac

turer and dealer.

The general market value of an article is ascertained

by writing to various firms handling that particular article.

Information thus obtained should be filed. In the case of

equipment, it may be filed under general names as churns, vats,

engines, testers, etc., alphabetically.

Future Value -

A buyer will know how to buy and when to buy if he has a

fair conception of the future value of the goods. Consider

such an article as coal, which fluctuates more or less in

value. In order to determine the advisability of buying

several months' supply at a time, the buyer should consider

the principal factors that determine the value of the coal,

such as general demand, labor strikes, transportation, and

local conditions. Under transportation should be considered

both the ability of the transportation company to give prompt

service as well as difference in rate between large and small

quantities. Some factories are so located that they can take
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advantage of water rates at certain seasons of year» while

at other times they nust ship by rail. Under the head of

local conditions should be considered price charged by local

dealers, cost of drayagei amount of money available. Interest

on money, storage facilities, loss of fuel, value of eoal,

(40)
etc.

Quality and Necessity •

The buyer should be able to make a wise choice as to

quality and determine whether the article in question Is ab

solutely needed* Goods are often bought because they are

cheap and It Is expected they will be needed later on* A

few mistakes of this nature will be sufficient to reduce the

annual dividend several percent. In order that the buyer may

know what Is needed. It Is well for him to keep a want book

in which to write down articles needed so that they may be

(^)ordered together with the next regular order*

40.1:124
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How to Buy

Contracting for a Year*a Supply -

Most creameries buy supplies in small lota, placing orders

for them with various dealers. For this reason the dealers find

it necessary to have their traveling solicitor make frequent

calls in order to be assured of his amount of the business.

The cost of such calls is naturally charged up against the coat

of selling the goods and the buyer has to pay the expense. Many

of such expenses could be eliminated if creamery managers would

estimate the amount of supplies required for the coming year.

This is readily done, especially after a creamery has been opera

ted for a year or more, as its requirements per month will vary

from month to month about the same as they did the previous year.

4 manager should be able to estimate in a fair degree of accur

acy if the business will show a general decrease or Increase

for the year. The inventory record of supplies of the previous

year will present a fair estimate of the supplies needed per

month the coming year. Therefore, whenever submitting an order

to dealers for bids, they may be requested to submit bids under

various specified conditions. For example, a buyer might re

quest that the dealers submit bids on the entire order to be

shipped in one shipment at a definite stated time} also that

they submit bids on the same order to be shipped in four

separate shipments, each shipment to consist of a definite stat

ed quantity, which will naturally vary in accordance with the

demand; as a third bid, he might request dealers to submit
(42)

bids on monthly shipments in amounts as stated by the purohaser<

42.1:125
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In detenalnlng the sise of shipment to take at each da*

livery, a buyer should consider the difference in cost» amount

of money available, rate ">f interest, storage faoilltios, and
(43)

cost of transportation*

In submitting the order to the various dealers for quota

tions, it is convenient to have a blank for that purpose* A

duplicate should be kept in the office for reference* After

the quotations have been received and compared, the success

ful bidder is notified. The quotations are filed In a letter

file* For convenience, this file may be marked as file Ho. 1*

The promptness in making remittance for goods purchased

is an important factor in securing lowest rate from ttie dealerl^^
If the firm buying is in such financial circumstances that he

can pay cash, that will be most satisfactory to all concerned,

and by that method he will secure the lowest quotations. A

business firm should have a definite time, say the tenth of

each month, when all bills are paid, and it is business policy

to arrange for having all checks for goods purchased, not in

cluding materiad purchased which are usually paid oftener,

mailed promptly on that date*

Some firms allow a special cash discount on accounts paid

within a time designated on the bill* Such bills should always

be paid promptly as the discount is usually large enough to be

profitable to the buyer* When entering such bills in the pur

chase Journal, the labor of the bookkeeping is reduced by de

ducting the discount on the bills and entering the actual a*
(45)

mount paid*^
43.1:1^5 44.Ibid;126 45.Ibid,
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The person who receives merchandise purchased, whether

he he a special receivltig clerk or the buttermaker, should

have an entry thereof in a book kept for that purpose. This

book is known as "the receiving book". This record should

state when goods are received, name of shipper, kind of goods,

amount, and the condition in which the goods were received.

In larger creameries, the manager will often furnish the re

ceiving clerk with a memorandum of kind of goods r:)urohased

and from whom purchased. On this memorandum, however, he

should not include the quantity, as by receiving the informa

tion, the receiving clerk might neglect to check it when re

ceived. If the goods are short, the factory is notified at

once. If damaged in transportation, the railroad inspector

or motor tr- nsfer line is notified and claim is filed for amount

of damage.

Piling of Invoices and Bills -

The invoice of goods ordered is usually received before the

goods arrive. Upon receipt thereof, the invoice is checked

against the order filed in file Ho, 1. When the goods are re

ceived, the invoioe is checked against the receiving book| the

extensions are also checked, and if fouxid to be correct, ̂ he in

voice is pinned to the order and returned to file Ho, 1,^^^

These items should be filed in alphabetical order, according

to firm names, and each firm's invoice should be filed in order

of dates.

At the close of each month, the various firms usually se4l
46.1:126
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billa* It not, bills should be called for* Upon i^eoelpt of

the billf it Is checked against invoice Ho* 1 and if found cor*

rectf it is marked pinned together with the various in*

voioesy and filed alphabetically in a similar file marked ''No*2''«

It is now ready for payment and a check* toge^er with the bill*

is mailed to the creditor* A receipted bill is returned to the

purchaser* This is pinned to the invoices and filed for future

reference* A similar file may be used* but it should be marked,

giving the period of time covered by the bills it contains* A

large creamery may use a separate file for each month and the

file is then marked with the naam of the month and the year* A

small creamery aay be able to file in one file all its bills
(48)

for the entire year* The file is then marked with that year*

Supply Room Records -

In smaller plants the buttermaker may be in full charge of

the supply room. It speaks well for a buttermaker if he keeps

his supply room as it should be kept* with shelves and cupboards

around the walls for the various articles* such as parchment

paper* butter color* tub tins* etc.* with tubes* barrels and

boxes piled in systematic order. There should be a place for

everything and eveiT^thlng should be in its place* By keeping

the supply room in order, leas goods will spoil* less work

will be required in taking mont|p.y inventories, and less room
(49)

will be required for holding the supplies*

Receiving Goods from Supply Storage Room *

The larger creameries may have a special stock clerk who

i^eceivea the supplies from the receiving department and places

them in the suppIv room. Tha various dopartn»nts receive their
48.1:127 49.Ibid ,



 

supplies from this stock clerk on mritten orders signed hj
(50)

the foreman of that department*

The following form may he considered as a convenient one

to follow}

Form So* 2 . .
(5L)

Creamery Order for Supplies

" Ifo* 220

Date

Please deliver to our department the following supplies:

4a000 butter wrappers

Butter Mfg* Dept*
(signed) J. R* Brown

These blanks may be put up in pads about four Inches by

five Inches in size* They may or may not be written in dupli*

cate*

Monthly Inventory Record of Supplies -

The monthly inventory record of supplies on hand Is of

value: firsti^ for determinixig the amount of supplies you need

during the monthi second« as a guide for placing orders for

supplies; third, as a oheciD record on the waste in supplies;
(as)

and fourth, as a record in case of fire loss*

The following form Mo* 3 represents an Inventory blanks

which may be made to cover the entire year* This blank is

self-explanatory* The purchases are entered from the purchase

journal. The amount used during the month is equal to the a-

mount on hand on the morning of the first day of tiie month,

plus purchases made during the month, less the amount on hand
(S3)

on the Tnornlng of the first day of the next month*
50•1»128 51»Ib^^* 52.1^^^* 53.Ibid *



 
 

 

 

 

48.

Form S

Inventory of Supplies(54)

Article
January February

On Han(j Purchased Used On Hand Purchasedi Used
Amt.Cost AmtpCoat lAmt.Cos ' Amtj•Cost Ain't• Cost Amt 4(Bib

Coal 2OT 1; 60 30 90 25 S75 25 e 75
Butter tubs 150 39 600 156 500 130 250 65

Butter boxei3
Butter wprs.

In order to facilitate the work of taking the inventory, a

record such as Form 3 will he of much value* This blank is

fastened to the shelves on which the supplies are kept* V^henever

the buttermakor removes supplies, an entry is made on this re

cord* In the case of a stock clerk, the total amount of sup

plies delivered in accordance with his order blanks are entered

daily or weekly and at the close of the month, these records

contain full Information in reference to the amount of supplies

on hand. By that system one annual inventory count of supplies

on hand is usually found to be sufficient*

'54.1:125
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LABOR

Organizing a strong Viorklng Force

The organization of a atrong working foree la moat readi

ly accotnpllshed by employing oapable men^ mentally aa well as

physically, by properly training and educating the employees,

and by creating loyalty among them*

Hiring the Employee •

In employing men. It Is beat to employ those that seem to

have the ability to work up to more responsible positions* The

employee who la not seeking additional responsibility will never

prove aatlafactory in any position* The man who la In demand

Is one who has capacity for work, who will not shirk details,

who Is anxious to leam, and who Is of a strong moral character*

To secure better Information about the person applying for

a Job, most creameirles have application blanks to be filled out

by them* Tlie form of application blank may vary slightly with

different creameries, but the contents are practically the same*

Most forms Inquire about the work ho has done previous to the

time of that particular application* Another form may be used

to secure information from the persons given as references* Zn

these forms questions are asked about the iftiysical, mental and

(5£}
moral character, and other neoessary qualities*

jBmployment of Personal Friends and Relatives—Employment

of personal friends and relatives may have some advantage, but

has many BK}re disadvantages* Employees connected with the

management by friendship or family ties often create a feeling

of dissatisfaction among the other employees* The foreman or

the superintendent is at times, even without realizing it, in-
55.1:84
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ollned to favor such employees more than their fellow workers

and unless they are of exceptionally strong character, Idiey

will often believe they ean get along by doing less work or

even work of poorer quality and are tempted to take advantage

of this ciroumstanee* At some cooperative creameries, it is

customary to employ personal friends or relatives of the direo-

tors, but it is often found that such employees return less in
fee)

labor than they are paid for*

Training and Educating the Employees -

The superintendent or other person in charge of subordinate

employees should take an interest in them and the way they per

form their work* If the employees do various kinds of woz4c du

ring the day, then it is beneficial to have each keep a system

atic record of his day*s woxk:* To illustrate, a young man

who started as a helper in a small creamery made a written out

line of his day* 8 work even to the extent of marking the tiiae

he took to perform his various duties. Thus his attention was

daily called to the quantity and quality of his own work, and

as a result he made rapid advances*^''

Encouraging originality—^e aianagement should encourage

originality among its employees. Wherever the leader of an

establishment has developed his own originality Guad that of

the employees, he often finds this to be a source of great in

come to the employers. In order to promote originality, the

employer should reimburse his employees for new ideas and in

ventions in proportion to the value thereof to the fizm* Some

large industrial concerns offer premiums for useful Ideas and
66.1:S4 57.1bid;87
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Inventions made by the employees. Such Inventions are usually

along the line of work in which the employee is engaged. The

same policy along similar lines is being adopted by manufaotur*-

ers of dairy products. It is deserving of even wider adoption^

for it gives added pleasure and dignity and it stisulates the

employee to more effective work because he likes to work and

not because he has to. Originality is very important to con

sider in the organization of a working forcei it often deter-
(58)mines the success or failure of an enterprise.

Creamery meetings—The first creamery school in connection

with a private creamery was that of a large creamery of Omaha
(5^

about 1911, The manager or superintendent or both should

oMiet with the men about once a week and discuss present problems

with them. The employees should be taught the value of thinking

for themselves and express their ideas. Each subject taken up

should be thoroughly discussed by the employees as well as by

the employers. They may be divided in groups. The plant men

may discuss problems of buttermaking, ice cream making^ etc.,

while the salesmen may discuss problems of salesmanship.

Creating Loyalty Among the Etoployee8»»The employer who

is taking an active interest in the welfare of his employees

will invariably succeed in gaining their confidence and loyalty.

It is to the advantage of the business concern to have the em

ployees feel keenly that they are part of the organization. It

is also important that there should exist the vexy best feeling

among employees so that the work of different departments will

be carried on harmoniously. Social gatherings and entertainmeit
58.1:87 59.1bid:88
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of various kinds are beooialng more ousternary as factory fune**

tlons. The employees thus beoome better acquainted and warmer

friends, and they become more loyal to the company by which

they are employed.

Organization of the Working Force •

In a small plant with only two or three helpers, the prob

lem of organisation Is not very difficult. A man of ordinary

intelligence can readily organize such a small force so that

it will render the greatest amount of service.

Division of Hesponsibility—"As the creamery becomes larger

the organization of labor becomes a more complex problem. Each

employee is responsible to some one above him. The general

manager is held responsible to the directors and the superin

tendents are held responsible to the general manager. The

superintendent of the manufacturing department will in turn

hold the buttermaker and ice oreeuaa maker responsible for their

respective divisions, The object is to hold each individual

employee responsible for the performance of a certain task.

The organization thereby becomes so permanent that even fct the

manager or superintendent is absent, the work in the department

will be oerrled on with the same degree of accuracy as if he wesre

(fii)present.*

The superintendent should maintain this perfection of org

anization and outline the work for his subordinates. He should

always know the details of the work allotted to eadh individual

(6^
employee in his department.

The superintendents should hire the employees for the
60.1:89 61.Ibid 62.1bid:91
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reapeetive departmenta • Some oanagera px*efer to hire tha

•mployeea thomaolvea. Undar the latter syatem, the auperln-

tendent will not be held In aa high esteem and reapeot by

hla subordinates and hia work nay therefore suffer in ef

ficiency. The manager naturally hires the superintendents, but

he should give them full authority to hire men for their rea-

pectire departmenta. However, if the superintendent is a man

of diplomacy and unselfiahneas, he will consult the manager

in reference to the man he is about to employ, as to quali-
(63

fioations, salary, etc.

Surety Bond for Employee a ••

An employee holding a responsible position in charge of

money or valuable property should give to his company a

surety boiKi to the amount determined by the directors of the

company. By this the amployer is insured against loss duo

to fraud or dishonesty of the employee.

63.1:91
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Paying fog Labor

Productive and Nonproduotlre Labor *

Productive labor Is the active manufacturing labor* In

the creamery and ice cream factory, such labor is produced

by the butter maker, ice cream maker, and their subordinates

and is charged directly against the department in which they

labor. The superintendent of the manufacturing department

will be considered under productive labor if he himself is

engaged in the work of manufacturing; if he is merely super*

vising the work, then his time will be considered under non

productive labor* Nonproductive labor Includes the labor of

clerks, bookkeepers, superintendents, etc* It is noncreative

labor, but it is required for making the organization more

efficient* Such labor may be charged directly against a

definite department for such as are working for that depart

ment exclusively, but usually the employees engaged in non

productive labor are working for more than one department

and their wages must therefore be proportioned among the
(64)

various departments* Such labor is often known as indi

rect labor.

Payment of labor amy be according to one of several systems;

the day-wage system, the piecework system and the premium sys-

The Day-li'i/age System—This system provides for a definite

compensation per unit of time. It is the oldest system. It

has the advantage that the employee is not so tempted to sacri

fice quality for speed* But, all men on the same Job, regard-
64.1:92
65.Ibid
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I* .

less of skill, liave to be paid the same to prevent diaaatls*

faction. This is a good system i^en eaeh employee has a

definite amount of work outlined for the day and is respon

sible for the completion of such work.

The Piecework System—This system provides for a definite

compensation per unit of labor. The manufacturer has the ad

vantage that he has a fixed rate of cost for labor and that

the same amount of work will be accomplished in leas time.

The only disadvantage to the manufacturer is that the employee

is tempted to sacrifice quality for speed.

This system appeals more strongly than the day-wage system.

The industrious and skilled laborer receives his advance over

the less ambitious and inexperienced. Under this system the

employees feel greater freedom and Independence, which tends

to create satisfaction.

In deciding on a piece rate,great caution is necessary,

for if the rate is too high and it is found necessary to re

duce it, later dissatisfaction will always result among the

employees. A rate should not be fixed before the matter has

been thoroughly studied through a series of experin»nts.

The Premium and Percentage System—This system provides for

the payment of the entire salary or a part thereof on some

premium or percentage basis* The creamery may pay the butter-

maker a small monthly wage with a eertain percent of the profit

made on the butter. He may get paid for new cream patrons,
66.1:93
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nem butter oustomers, quality of the butter he makes, etc,

Zf the premium and percentage method is properly managed,

it should prove a aucoess* It makes t^e employee feel aa

though he has a financial interest in ttie business, and as

a rule the company receives good service from these employ-

(eai
eea«

Prompt Pay •

The employees are usually in need of money as soon as it

has been eamed* If Idiey are paid promptly it creates a bet

ter feeling toward the employer* If the employees are paid

monthly they should receive their wages not later than the

first day of the following month* It ia more satisfactory

to pay all employees at the close of each week* Some busi

ness conoems pay their employees on the tenth, fifteenth

or twentieth of each month for work done the previous month*

Such a method of withholding the employees* money can scarce

ly be considered business-like. It shows poor management, or

the company is holding the employees money for the sake of
(69)

using it* However, it should be remembered that in the

ease of route salesman where the number employed is large, it

is impossible to pay off the last day of the week* In this

case the creamery should pay aa soon aa possible after the

week closes*

Tlim Keeping -

In creameries, it is perhaps most satisfactory for the sup

erintendent to keep a card for each employee working as a day

laborer* The time clock is used in some large creameries, but
67.1;&3 68.Ibid 69.1bid;9l
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It Is more satisfactory If such a feeling can be created

among the employees that the time clock will be unnecessary.

The time clook« regardless of how useful it is^ may impress

the employees as being an indication of mistrust and as e

result may destroy loyalty on the part of the employee.
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STORAOB 581

Dry Storagq

SVdTj <STG&3oeTj or milk plant must have a suitable place

to keep goods and supplies that are constantly being used

in the plant* ass sugar* salt* gelatin* powdered milk* bottle

caps* butter wrappers* butter cartons* ice cream containers

and an unlimited number of other things.

The dry storage room should be acoessable and sufficient*

ly large to store a full supply. The creamery can save money

by buying a large amount of goods or supplies at one time*

Sometimes the manager knows that certain goods are going up

in price. He will want to store up a big supply. The store

rocna should be clean and dry. It should have a sufficient

amount of shelves to have evejrything arranged. In storing

chlorine sterilizers in the form of oowder* it may be neoes-
(VI)

sary to have the store room dark*
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Refrigeration

One of the chief requirements in any creamery is adequate

means for keeping the products it handles properly cooled,

while stored during the day or ower night. It is very impor

tant to keep the temperature low enough. Bacterial action due

to too warm storage room may cause serious losses financially.

In order to have maximum cooling efficiency, the room must

be well insulated on all sides, floor and ceiling. Care

should be taken that the room is not built directly over

large steam lines and similar conditions should be avoided.

In cold climates where natural ice is available, small

creameries have to choose between natural ice and artificial

refrigeration. In deciding which to use, the comparative

cost is the most important factor. However, it should be

remarked mechanical refrigeration is often, then, of

more value than can be estimated, because of the better re

sults obtained.

Mechanical Refrigeration *

Mechanical refrigeration is more satisfactory than natural

ice and is being widely used.

"The principle involved in mechanical refrigeration is

that when a substance passes from a liquid to a gaseous

state the change is accompanied by the absorption of heat,

called 'latent heat'. The coolness produced by the rapid

evaporation of perspiration from the body is familiar to

all. In mechanical refrigeration, the rapid evanoration

of the liquid refrigerant into a gas absorbs the surround-

iiti-ulsaatBsa™
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Ing hoat and produces coXd#*^*^^^
Several systems of artificial refrigeration are in use

and several different chemicals are used as refrigerating

medial the absorption and compression systems are the moat

common, and ammonia, carbon dioxide and sulphur dioxide are

the chemicals iiK>st frequently used.

Absorption Systen»»This system has not been adopted eo

generally as the compression system, and is used for plants

of large capacity only,^^
General Principles—This system of refrigeration is based

on the fact that water has the power of absorbing various

vapors having a low boiling point, and that such vapors are

again readily separated from the water by heating the liquid#

In reality, there is much similarity between the compression

system and the absorption system.

Operation—This system may be operated without any great

amount of steam, the only steam requiz'ed being that used for

the pump and the exhaust steam for the generator.

The strong-aqua tank is charged with aqua ammonia contain

ing 29^ percent of anhydrous SBsnonla, The aimnonia is pumped

from the strong-ammonia tank to the generator, where it is

heated and the anhydrous ammonia distilled off. This amnonia

gas enters the condenser, where it is condensed, and from

there it enters the aisnonia receiver as liquid ammonia. From

the receiver, the ammonia is admitted through the expansion

valve to the brine cooler. Here it is again converted into

a gas, taking up heat from the brine. From the brine cooler,
^>2.19:374 73.1:81
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th6 gas enters the absorber to be reabsorbed by the water.

The absorber and the generator are so connected that the

water In the generator, froiu which the anhydrous ammonia

has been distilled, is again transferred to the absorber

(74)and thus the cycle is completed.

Compression System^-The system most commonly found in

milk plants is the compression system, in which the ammonia

is used as the refrigerating medium,

"There are throe principal steps in the operation of the

compression system of mechanical refrigeration!

1« The compression of the ammonia gas.
The amtr.onia gas is drawn in the suc
tion side of the compressor, compressed
and discharged under a pressure of li^S
to 175 pounds per square inch on the
return stroke of the compressor. The
compressor is simply a special design
pump wliioh takes the gas at a low pres
sure and compressed it, thus reducing
its volume and inoi*easing its tempera
ture."

2* "Condensation of the ammonia gas. From
the discharge side of the compressor the

gas is forced into the condenser. Suffi
cient heat is removed to change Idle gas
to a liquid, but it is still under hi^
pressure and is ready to expand into a
gaseous form and absorb heat in the pro
cess* The condenser consists simply of
coils of pipes over which cold water
flows, thus reducing the temperature
of the ammonia gas passing through the
pipe. This water can later be used in
the plant for other purposes.

In small plants, the condenser oft^en
consists of a pipe within a pipe. The
cooling water passes through the inner
tube whild the gas coming from the com
pressor passes through the outer tube."

74.1:63
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"After the ammonia has been llqul-* : 
fled by the condenser. It first passes
to a liquid receiver; hence the liquid,
still under pressure, is passed throu^
what is ternjed an expansion valve. This
valve can be adjusted so as to allow the
liquid to pass through in very small
quantities. By thus passing through a
very small opening under high pressure,
into the cooling colls where the pressure
is low (these colls being connected with
the suction side of the compressor), the
refrigerant is again changed to the gase**
ous state. In reality, the passing of the
liquid through the small opening to the
cooling coils, v/here the low pressure Is
maintained, causes it to boil, at a tempera
ture low enough to absorb heat from the
surrounding air. The expanded gas circu
lates through these cooling coils, takes
up the heat in the surrounding air, and
cools the room. From the cooling colls
the ammonia gas is drawn back to the com
pressor on the suction stroke and the
cycle is repeated." (75)

Utilizing Refrigeration—There are two methods of transfer

ring the cold produced by the refrigerating machinery to the

milk storage rooms, milk cooler or other places whex^ cool

ing is to bo accomplished, namelyi^*''®^
1« Direct expansion system

2« Brine system

(1) In the direct expansion system, the coils In which Hie

refrigerant is evaporated are placed in the room to bo cooled.

The heat absorbed by the change of the refrigerant to the

gaseous state Is thus absorbed directly from the aid in the

room. In the case of milk coolers the liquitfied ammonia Is

expanded dix>ectly into the cooling coils, and the change to
75.19:374
76.10:375
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the gaseous state absorbs the heat from the milk flowing
(77 V

over the outside of the cooler.

(2) In the brine system, the coils into which the refrlg"

erant is expanded are placed in a tank called a brine tank,

This tank contains a solution of calcium chloride or of com*

mon salt. The brine solution is used in preference to clear

water because it has a low freezing point, so that a low

temperature can be maintained without danger of freezing the

solutions* Calcium salt is much better than sodium salt.

It is less corrosive. The brine from this tank is passed

through coils in the cold room to be cooled and also through

coils of lower section of milk cooler. After passing through

these coils, it is returned to the tank, its temperature is

again reduced and the process is continued, '^

Strength of Brlne»»In making up a new brine solution, Ihe

calcium chloride or salt should be dissolved before emptying

into the brine tank.^'''^^ If "dumped" in, it will be hard
to control the strength of the brine.

The degree of concentration of the brine solution will

depend on the temperature desired. A stronger solution will

be needed for lov/ temperatures, in order to prevent freezing.

Too much concentration, however, is to be avoided, as a solution

that is too strong is likely to clog the pipes, and absorb less

heat as its specific heat is lower, The salometer teat

of average strength brine la It is best to have

the brine slightly alkaline to prevent corrosion,^^^^
77.10:375 79.11:37 61.11:37
78.Ibid 80.10:376 82.Ibid
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Size of Compre38oy-»The size of machine requlz^ed for

small plants. If milk la to be cooled with water from imis*
\

teurizlng temperature to 76 degrees and then cooled with

refrigeration, a capacity of approximately 1 ton per 100

gallons of milk handled will bo required*

Indirect System of Refrigeration •

In some large, modem milk plants, an indirect system of

cooling is used. Wl^ this system, the cooling colls are

located In a compartment or room outside of room to be

cooled* Air Is forced ower these colls, by means of a fan,

into the cold storage room* This cooled air Is forced into

the iroora through flues, which have openings Into the room*

The warmer air In the cold room passes out through flues,

beck to the bunker room. In which l^e cooling colls are lo

cated, and aftcT being cooled Is again blown through flues
(84)

into the room*

One of the main advantages of this plan Is that it acts

as a ventilating system as well as a cooling system, result^*

ing In a pure dry atmosphere In the room* In some cases tdie

air is completely changed every six minutes*^

Care of Refrigerating Machinery -

Although the operation of refrigeration machinery la simple,

like any other machinery. It must he given good care* The

following directions for care of the refrigerating machinery

are given by Bowen^®®^, In the United States Department of
Agriculture Bulletin No* 98i

85. Ibid

84.10:377 86.26:1
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"In earing for machinery of any kind, one of the
most important things is cleanliness, and ea-
pecially is this true of refrigerating apparatus*
If the cooling and condensing surfaces are allowed
to become coated even slightly, their heat trans
ferring efficiency will be lowered materially,

"Where atmospheric condensers are used, it is an
easy matter, when the surface becomes coated,
to clean them with a brush, provided the coating
la not of the nature of a scale* If the sub
stance is hard, it will be necessary to employ
files or steel scrapers in removing the scale,
in double pipe condensers and coolers, it is not
such an easy matter to clean them, as it is neces
sary to take off a return bend from the end of
the condenser or cooler in order to examine or
clean them* This should be done frequently,
and if the Inner tube is found to be ocated with
a soft substance, it can be removed by the aid
of an ordinary flue brush* If, however, the coat
ing is in the form of scale, it will be necessary
to bore it out on a lathe or tube boring machine,

"The life and satisfactory operation of all mechani
cal apparatus are dependent on proper cai^e as well
as on original design. It is therefore necessary
that such apparatus should receive frequent and care
ful Inspection and prompt correction of all de
fects found. As cleanliness is essential for the
satisfactory operation of machinery of all kinds,
the wearing parts of the machine should be kept
free from dirt and grit and always open, well lubri
cated and adjusted. The clearance of the pistons
should be adjusted to a minimum, both in the steam
and compressor cylinders.

"In operating an aamaonia plant the gages should bo
carefully watched, as they are the Indioatora of
the work being done. The suction or low-pressure
gage is controlled to a great extent by the expansion
valve in the liquid linej consequently, opening it
will increase the low pres3ui»e, as the more the valve
is open the mow gas will be pumped, provided the
machine is run at a constant speed. If the speed
of the compressor is inewased, the aiwjunt of work
will be proportionately increased, provided the
valves are large enough to handle the additional
amount of gas, and vice versa. If the expansion
valve is opened too wide for the speed at which
the machine la running, the suction pipe will frost
bbek to the machine and even the top of the com
pressor may be covered with frost. For satisfactory
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operation In a refrigerating plant» a slight
frost should cover the suction pipe close to the
machine•

"If the temperature of the brine in the cooling
room is high# a correspondingly high back pres
sure should be carried, and, on the other hand,
a low brine temperature requires a low back pres
sure* Should a very low brine temperature be re*» ,
quired, in addition to a low back pressure, the
machine should be run at a faster speed, depend**
ing upon the relative capacity of the machine
and the work to be done* It is necessary in the
maintenance of low temperature to keep the eysten
free from air and deleterious gases, and plenty
of cooling water should be supplied to the con
denser when the plant is in operation.

"Per small plants the receiver should be of suitable
size to hold all the refrigerating medium in a
liquid form. It is usually located just below the
condenser, or as near to it as local conditions
will allov/, 80 that the liquified gas xoay return
to the receiver by gravity.

"In order that the amount of refrigerant contained
in the system may be seen at a glance, the receiver
should be provided with a glass gage similar to that
placed on steam boilers to show the amount of water.
This is especially true in small plants, where the
attendant may not have had the necessary experience
to enable him to Judge of the amount of refrigerant
in the system, and by observing the line of the liquid
in the glass gage each time before starting up the
compressor, he will be able to note any loss of the
refrigerant which he might not bo able to do by other
methods.

"Some manufacturers, however, object to placing a gage
of this kind on the receiver, as they contend tliat
there is a possibility of loss of refrigerant by the
breaking of tlie glass, and perhaps some danger should
anliydrous ammonia be the refrigerant used. There is
little danger, however, as the pressure and the tern**
perature is nearly constant and automatic ball-stop
valves may be used that will shut off the flow should
the glass break.

"It should be distinctly understood, however, that
the foregoing refers to new plants and not to old
ones. Under no circumstances should air at ki|^
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pressure be pumped directly Into an old aysten*
after repairing, or into one that has been stands
ing idle for some time, as an explosion is likeljt
to occur, due to the vaporization of oil which may
have been lodged in the coils* The temperature
of the air when pumped into the system at a hi^
preasuj:»e, is liable to exceed the flash point of
the oil, resultinsi; in an explosion.

"For the same reason it is also dangerous, especial
ly in the case of small, fast-running machines, to
allow too much air to enter when pumping out the
compressor in case it becomes necessary to pack
the stuffing boxj for should the attendant neglect
to purge the condenser after the operation, the
air in the system will be carried along with the
ammonia gas, necessitating a higher pressure and
a consequent higher temperature than would other
wise be attained; and should the temperature in the
system be too great, there is danger of the oil
which may be deposited in the coils reaching a
point where flashing will take place, which will
z*e3ult in an explosion.

"In small installations usually found in milk plants,
creameries, and dairies, the condensers are of small
dimensions; consequently, they cannot hold largo
quantities of excess air. Hence, great care should
be taken to thoroughly purge the system of air when
starting up after pumping out the compressor, by
blowing the air from the system. Manufacturers pro
vide cocks for this purpose.

"In cleansing old plants or those that have been shut
down for a long time, from deposits of oil, it is a good
plan to pump hot ammonia gas into the system* The gas
should be taken from the line just before it enters
the condenser* If taken from the top of the condenser
the gas will probably contain air and other impurities
which would be liable to cause an explosion.
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r" Snctlon Valve

1 ™

c
Hot Gaa from Condenser

Befrigerator Coila
<: :'—GExpansion Valve

Pig. 1—•Conventional Diagram of Gooling
Sya torn. (8*7)

"Referring to the conventional diagram fig. 1, the
method of operation should he as follows: Connect
a temporary pipe line with valve from the lowest
part of the condenser or to the pipe line just
before entering the condenser* Close the expansion
valve and pump hot ammonia gas into the valve
opened slightly and occasionally open It wide
quickly to allow the oil to be carried out and
deposited In the oil trap« from which It can be
drawn off*

"Before starting up the plants care should be
taken to see that all oil cups are filled and
the ollways open. In order that all wearing sur
faces may be well lubricated before the machine
is started.

"To start—(1) Turn the water on the condenser
and water open the discharge valve
df the compressor; (2} start the machine slowly
at first and after the machine is in motion and
the pressures are at proper point open the sud-
tlon valve on the compressor gradually; (3) open
the expansion valVe sufficiently to give the re
quired back pressure and the machine is in full
operation.

"To atop—(1) Close the kina valve which is between
the receiver and the expansion valve and pump the
low pressure to zero* This is considered better
practice than closing the expansion valve each
time the machine la stopped, thereby necessitating

87*80:2
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i^adjuatment of the expansion valve upon starting
up again; (2) Open all drips and drains apd shut
down machine; (3) Close the suetion and discharge
valvesf and all oil cups and water valves;
(4) Clean the machine thoroughly and examine
all bolts and nuts to see that they are tl^t /qq\
and see that the bearings are properly adjusted,"* '

88.20:2
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BOOKKEEPIHO

This subject may be treated from many different angles

depending upon tbe point of view and experience of the per

son by whom it is handled. A professional accountant might

handle the subject in a different way from a creamery execu

tive* Moat creameries have some system of bookkeeping.

It would be needless to describe one system and impossible

to describe all systems. Every system is worked out to

suit that particular business or situation, although all sys

tems have the same principles.

Opportunity has been so abundant in our country that in

many cases the older executives could not fail except with

the poorest of management. The best business opinions of

today seem to indicate that this epoch of business has

come to a close for most Industries.^^^ It is therefore

necessary to make all short cuts and prevent all losses to

maintain the business on a sound basis. A good system of

bookkeeping is one of the essentials. The manager nust know

what his business has done and is doing to more successfully

operate it in the future.

Before a manager can profit by the use of accounting facts

he must first secure a good system in his own business at a

reasonable cost. It is useless to produce accounting data

if the cost is more than the value of the product. The facts

about a company should be produced promptly. Reports a month

or two old may make a small loss large.

89.7:3
90.1bld:6



 

 

 

 

 

Kind of Records

Kvery liTuslness keeps what may be temed three kinds

of reoordsi alibi, hlatorioal, and control* Alibi reoords

pay their own way* An alibi record Is one that enables the

enployee to say to the management, "Oh yes, I did that last

week*" A control record Is one that enables the management

to say to an employee, "You must do this by noon today," A

historical reeord tells the story of past operations* A con

trol record establishes requirements of the success of fu

ture operations* The job Is for the management to get rid

of the alibi reoords and use historical records to establish

controls.
(90)
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Reooa^di Kept

A reco3?d of purohaaea should be kept. A milk and cream

purohaae record la kept.^^S) form and aize depend en

the size of the business. A record should be kept of every

pound of milk that is received. At the end of the day the

record should show how much raw material each department

received. The amount received by the plant over that re

ceived by each department vd 11 be the surplus. If a record

of the milk and cream received Is kept from the time It en

ters the plant until It Is checked out to the routes^ many

losses may be eliminated, which often amount to a great

loss In a week*8 tlcae,^^^^ The monthly purchase record fur
nishes a record of all purchases made during the month. In

cluding all Items which have been paid, such aa labor. In

surance, Interest, depreciation,

A record of all sales should be kept. Including cash sales,

credit sales, sales to patrons and any goods disposed of on

consignment. The cash and credit sales are often recorded

by each salesman for his own record, in which case the sales

man is held responsible for all goods he checks out from the

plant.

The creamery business Is of such a xiature that It Is dif

ficult to estimate profit or loss dally. Therefore a com

plete record of profit and loss should be made monthly. In

order to do this correctly, a monthly record of Inventory

must be kept.'^®^^

The financial statement Is a summary of the firm's re

sources and liabilities and as such It shows the financial

92.1:335 93.22:18 94.1:342 95.1510:345"
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condition of the rix*m« The monthly statement of profit

and loss should bs oheoked against the financial state*

ment« The monthly statement may he considered correct

if the resources of the firm show an increase above the

<96)liabilities equal to the monthly profit*

96.1:345
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Cost Aecounting

Meetf of Cost Accounting •

This subject is to a great extent self-explanatory* Many

not only believe the need of cost aocounty but are proceed

ing to do soxoething about it* Cost accounting, as a vital

factor of successful business administration, has in the

last few years been brought hone in various ways to many

manufacturers, who, before had never seriously appreciated

its importance* The importance of efficiency in business

organisation likewise has never been so generally recognized

as it is now. The degree of efficiency is dependent upon

management and management is dependent upon adequate cost

accounting for proper guidance. These are considered as

fundamental truths, and generally understood* But regard

less of how efficient the management proves, there is al-
(or)

ways room for some improvement*

Art Adequate Cost Accounting System •

•^Briefly, it is a system irtiich will give the management

the maxiimr! amount of Information for the minimum amount of

-(99)
expense* Cost systems can be too elaborate and cost

more to operate than they are ever worth. One company in

stalled a very complex cost system* As a system, It wata

perfect. It covered everything; not a single phase of the

operation of the business was overlooked. It provided

voluminous reports. Only one thing was forgotten, and that

was how much it would cost to operate. Htfhen It was eomplet-

ed and in operation, it consisted of an exceedingly fine and

expensive history. As many as 46 differently stated monthly
97.S:25 9e.Ibid:26 99. Ibid
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reports were laid on the manager's desk not earlier than

46 days after the end of the period covered toy the reports*

It took several accountants to supervise It and the in

formation was available so late that It was of practically

no value to the management, to say nothing about the bewil

dering effect that 45 different reports might have had on

the manager. Needless to say, this system was discarded

and as a result of over-emphasis on cost accounting, the

management is still antagonistic toward any coat accounting

system. On the other hand, toomany businesses are rely

ing to an extreme on guess work and Inadequate information,

preferring to save the necessary over-head involved In the

operation of a coat accounting system which might give them

useful and valuable information. ̂101)

Accountants can increase their value with their company

by persistently developing adequate and comprehensive cost

accounting, keeping always in mind the mlnlaum of expense*

The only purpose of any cost accounting system is for Iflie

gathering of Information. It can be nothing more than a his

tory and its value depends on the date of this history. Old

history may be valuable for seasonal variations, personal

forecasting and preparing for the future. The presentation

of this information is entirely an Individual problem be

tween the accountant and the management as to whether It

should be purely history, or as a foreoast of the future,

or both. There are two important things that should be taken

Into conslderationt (1) What kind and how muoh Information
100.8:26 101.Ibid
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•hall hd obtainsdf (2) How aoon oan It ho obtainodt Tho

plan should be examined to determine whether or iM»t aoiae

parts of it might be eliminated temporarily in favor of

economy or for other Information^ which is not being ob

tained* This may be a saving in expense and produce

valuable information, which is not being received* This

is just in a general way, as it is impossible for anyone to

point out short cuts in coat finding without knowing the

circumstances of each case*

Practical Forma •

It is quite essential for the succeaa of a cost account

ing system that a general deal of atudy and thought be given

to tin forma used in gathering data* The general tendency

for most accountants la toward detail in designing their

forma. This has its advantage if there is maintained the

willingness to sacrifice here and there for the ultimate

good of the whole. Naturally, the purpose should always

be kept in mind when designing forms* That is, the ri^t

kind of information izuat be gathered easily and accurate

z>esuits readily obtained so that they can be of utility in

the administration of the business and as well be used in

corparison with like information from other planta*^^^^^
Management Requirements -

In analyzing one*s cost accounting needs, it might be

well to begin at the end and work backward* First one must

consider the results and information which the management

wishes to obtain. This can bo followed back through the

eneral ledger and accounting system, the purchasing section.fenera
02.8;FT 103.Ibid:28
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produetlon* aalea and delivery aiuS administrative divisions*

Each one o£ the first three* namely the purchasing depart

ment * production and sales and delivery are worthy of a

separate and detailed treatise* One of the important fac

tors in the successful operation of any cost accounting

system is the degree of confidence into which the employ

ees are taken* who are responsible for the original data.

Knowledge by thmn of the purpose of cost accounting is

quite essential in obtaining their cooperation* And obvious

ly their cooperation is necessary* as in the final analysis

the success of any accounting system is dependent upon the

individuals who operate

The results to bo obtained from a cost accounting system

can be placed generally under two main classifications* First

the mechanical reports* second the representation and utility

of these reports* For example* we may take a company named

"Company A"« Here the accountant eo designed his cost system

that it became an integral part of his general accounting sys

tem* The point where cost finding left off and the general

accounting system began was almost impossible to detexmiine*

The purchasing department was so organized that all invoices

were recorded and in one operation became an accounts payable

record and a break down of charges to departments. The pay

roll was likewise divided* The general ledger being also

divided by departments* it became the resting place through

department acoounte of all departmental costi^. After the

trial balance was completed* it was necessarjr to prepare a de-
104.8:28



V8.

partmental expenses distribution sheet before tdie detailed

operating statement of the month's business oould be made.

Thus we rizu3 a eomplete tle<*<up between the general acoount*

Ing and the cost accounting systems The departmental

expense distribution sheet must of necessity be In perfect

balance with the general ledger. This sheet then formed

the base from which supplemental break down of costs were

made* This sheet showed In detail the overhead applicable

to each single department of the Imslness. First there was

the production division^ divided Into racelvlng^ pasteurlzliqg«

bottling, and maintexianoe. Including engine and refrigerat

ing departments and butter and Ice cream processing* Then

the sales and delivery divisions Included general delivery

expenses, and all the shops, such as garage, barn, wagon

and paint shops and other maintenance departments* Thus

was brought to light a multiplicity of Information and uses

for It, as the cost of these single departments oould be broken

down to any desired limits. To supplement this sheet "Company

A" oould also dewelop a raw material distribution report whloh

showed monthly the exact charge to each product of raw ma

terials used In the actual product sold* This also formed

the source of original entry to the general ledger. Taken

by themselves, the monthly operating statement, the ex

pense distribution sheet, formed three valuable reports show

ing at a glance the trend of the operation of the buslneaa.

All three of these reports were usually obtained by the fif

teenth of the month and whenever desirable any part of the
105.8:29
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business cou34 be furtiier analysed and valuable comparisons

(106)fflsde#^'^"' Naturally to support these there were a number of

supplementary statistical wcapltulatlona, particularly of

unit and money sales.
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MARKETING DAIRY PRODDOTS

Thla subjeot will b« taken up In a general way ae the

marketing problems are different in evex»y olty# There are

some principles that are true in all cases*

Salesmanship

The selling of goods may be defined as an exchange of

valuesj the act of selling is known as a business transaction*

In order that a business transaction may lead to a permanent

business relationship, the transaction should be of mutual

benefit to the parties oonoerned. The one who buys the goods

must feel satisfied that he obtained as good value for his

money as could be obtained anywhere* The one who sells the

goods should likewise be satisfied with the transaction. If

either of the two parties attempts to take advantage of the

other, the result will be that business relationship between
(108)

the two will sooner or later be discontinued*

The salesman «

The one who sells the goods is known as the salesman* The

art of selling goods becomes more important as competition

becomes stronger and as business becomes more centralized.

The salesman of today la therefore a man who must meet laany
( 3109)requirements. He la representing the company and his ac

tions not only affect him but the company as a whole*^

1* "He should be honesty be of good Moral oharaoter, and of

a strong but pleasing personality. He should cultivate

a taste for good company, for a man's character is often judged
109.Ibid 110.21:70 111.23:226
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by that of hla asaoolatesi and tbo modorn businoss man Is

won most readily by that salesman who la of a strong char

acter and personality* After he has won the confidence of

the buyer, a salesman is often t<»apte<l to sell a bigger order

Of goods than would be profitable for the purchaser to buy^

but the salesman should look after the interest of his cus*

tomer the same as he is looking after the interest of the

firm by which he is wsployed* He should present the goods

as they are^ not making any statements without authority

from his firm or statement he or the firm is unable to back

UP.U12)

2* "He should cultivate acquaintance with his customers

and always be glad to see them. a salesioan who Is a*

fraid of meeting a customer after he has called on him a

few times does not understand the secret of gaining his''

friendship* "She salesman should be ready to observe good

qualities in the customer* A salesman*s opportunity to be

of help to his customers in any way should be considered as

a privilege, as it will result in mutual friendship, which

is a strongest asset for a salesman to posses

3* ''He should know the goods he sells and have confidence

in the house he represents." The man who sells a daii»y

product should know hov/ such a product is mamfactured, and

If he is without technical knowledge, then he should work for

some time in the manufacturing plant. Sven though he may

have a fair technical knowledge, he should spend a few days
112,23:226 113.lbid:227 114.Ibid ll5.Ibid
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In the factory which manufactures the goods he is to
(116)

sell*

It Is not merely the general principles of maimfactur-

Ing eomrnon to all plants making the same line of goods,

that should be studied, but especially such phases of the

work in which the factory he represents excels the others*

Particular attention should be given to sanitation, quality

of raw material used, scientific principles Involved In

aanufaeturlng, and quality and appearance of the finished

product.^

JSKperlence thus obtained enables the representative to

present properly the merits of the goods he sells. It also

gives him enthusiasm and confidence In his firm. It Is a

difficult task for anyone to sell an unknown product even

at an average price; It is comparatively easy to sell a pro

duct at an advance In price. If the salesman Is fully aware

of the superiority of that p3?oduot.^^^®^
4. *He should familiarise himself with the quality of

goods sold by his competitors and with their methods of

selling# Uiia la entirely for the purpose of self-educa

tion and not for the direct purpose of taking undue advantage

of such knowledge* k salesman should hold his competitors In

high esteem. He should never speak about them when he sells

goods, for If he does. It Is an Indication that he Is afraid

of them and It makes him weaker In the eyes of the prospec

tive customer#^^^^^
116.1:22V 118.Ibid 120.1:228
117. Ibid 119.2^28
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S* "He should hava self»oonfldeno©. Th© one who

lacks aelf-oonfidenoe will never be able to talk eonvlnc-

Ingly* Self-confidence should not be confused with selT-

concelt^ for that is a very undesirable quality to possess.

6* "He should be judge of human nature."^^22) people

he has to deal with are of different temperaments. They have

different ideasj, they do business in a different way. It is

therefore necessary that the aalesinan judge the individuality

of the prospect. Xf it is a retail customer^ he must study

his actions and talk and decide quickly the type of sales

talk that would interest the retail customer most. Xf it

is a wholesale prospect* the nature and volume of his busi

ness has much to do with shaping of the man. A man zninning

a large retail grocery business in a large town requires

different approach than a man with a grocery business In

a small town.

The approach is a very Important part of the sales work.

A salesman's approacn may make the prospect either like or

dislike him* Xf it is the latter* his chances are few.

Xn order to appeal favorably* he should be polite* he should

not inconvenience the prospect. Xf he finds the prospeot

busy* it would possibly be better to call later. A salesman

is at a disadvantage when trying to interest a person who

for the time being has urgent business to attend to.

salesman should make his talk brief and convincing. He

should watch the prospect to see if he is Interested and which

points to stress most. The financial interest of the mer-
121.23:228 122.Ibid
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chant of the interest of the prospect ahould be kept In the

background until the product is sold. Then definite arrange-^

Bents as to collections should be made. If it is not apparent

ta the prospects that they will gain something by handling or

using the product^ it is likely that they will not be interest*

ed. The salesman should know when to talk, when not to talk

and when to withdraw,^ 123)

T* *He should be persistent". Because a few attempts

fail that should not cause discouragement. He should take

advantage of each failure as well as each success by review

ing each selling talk, singling out the mistakes as well as

the strong points of the talk.^i^^) necessary to
make more Idian one call to sell a prospect. But determination

to sell should not be carried too far on prospects determined

not to buy.

The salesman should furthermore keep s permanent daily record

of the number of calls made, number of selling talks and number

of sales made. This should be sunaoarized wsekly or monthly. The

Xxirpose of this is to Increase efficiency.

8. Some salesmen have the natural ability# With little or

no experience they are able to take a route over and make re*

iparkable increases. These men are desirable. However, many

good salesmen have developed from men that were willing to

work and learn#

Manager*3 Relation to Salesman *

1# "He should be able to impart enthusiasm to the saleemarf#^"
123.23:228 124.Ibid:229 125.Ibid. 126.1bid.~
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This oannot bs socompllshed unless the isinsge}* hliaself has

enttauslasK* Before the salesman starts to work« the manager

should take charge of him for the purpose of stirring his en

thusiasm to the greatest extent* A manager should never send

out a salesman befox>e that has been done, for without enthus

iasm, the salesman will fall to present a foroeful selling

Bm "He should stand baolc of his salesman*"^ ̂23) 7}^ quali

ty of goods delivered should be the same as that represented by

the salesman, and It should be uniform and remain so* The

practice of starting a new customer, supplying him with a

high quality product for a short time and then gradually re

ducing the quality should be discouraged* A manager of such

Ideals oannot expect his salesman to continue to retain busi

ness or ]*emaln enthuslastlo or to maintain loyalty and respect

for his firm, all of which are neoesaary for sucoees* ̂

3* "He should he In close touch with his salesman and hla

customers*"^ A© should show an Interest in the salesman^

put In a good word and oompllment him whenever possible*

Salesmen doing well should not be oompllswinted too much*

The manager may write the zaerchants occasionally to keep In

toueh with them* If this Is done, the salesman should have

a copy of the letter*

1^772^1^
128.1bid;230

129.iTSso
130.23:231
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Methods of Ifarteeting

Selling Direct to the Conatimer ••

This system of marketing has become more and more popular

In later years. It cuts out one middle man. The product la

delivered freah direct to consumer. Any trouble wltil the

product can be taken up with the company. Itfa a special ser

vice to the customer. In many oases the milk Is delivered

before breakfast. There Is also the advantage that the re

tail trade is numerous small customers Instead of few large

customers. The sales are more uniform. It Is not likely

that many retail customers will quit la one day, while the

quitting of one large wholesale customer will make a large

difference In the day^s sales. The price received for retail

milk Is more than that received from wholesale trade. Plants

today prefer retail to wholesale trade.

Marketing Through Retail Establishments -

This Includes sales to groceries, cafes, hotels, ete* The

retailer deals direct wi^ the customer. The products are

sold to the retailer at a lower price so that It will pay bfw

to handle the products. Many consumers, especially the less

wealthy ones, prefer to go to some retail establishment to

purchase their milk and save a cent or two on every quart.

This outs down delivery expense, which makes It possible for

the creamery to sell the milk cheaper throu^^ retail establish

ments. Some stores make dally deliveries wij^ groceries, at
which time the milk can be delivered at no extra cost to the

consumer. This system has the disadvantage that the milk usual-
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iy d««a not roach tbo conaumor as froah aa by direct da-

livery* Moat croamerioa sell part of their fdlk to ro»*

tail eatabliahmenta. Thia ayatem haa the advantage that

larger amounts of milk oan^be delivered by one nan

truck# The wholesale aaleSman usually sells oases of quarts

while the retail aaloanan aells Just a few quarta*
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SUMMARY OP SURVEY OP LITERATURE

!• The success of a creamery depends largely on the aana*

ger*

5. The creamery should deal fairly with the producers of

milk and cream*

9* Milk and cream should be bought on a quality basis*

4* the most satisfactory milk deliveries are by direct

deliveries and milk routes^ while the most satisfactory

cream deliveries are by direct delivery, cream routes

and direct shippers*

6. In buying supplies and equissnent, the present value,

future value and quality of goods should be considered.

6. When buying supplies and equipment, the necessity of

buying the goods should bo determined and a year's sup

ply should be contracted whenever possible.

7# A complete record should be kept of the supplies in the

supply room, and as supplies are Issued to each defmrt-

msnt, a charge should be made against that department.

An inventory record of supplies should be made monthly.

8« The working force should be well organized within the

departments and the departments should cooperate with

each other*

9. The managenent should show an interest in the employees,

and train and educate them on the work outlined for them.

10. The dry storage room should be well arranged and of suf

ficient capacity to store all necessary supplies.

11« The compression system of refrigeration is iiK>st common

ly used in plants, tl») refrigeration being done by the
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circulation of cold brlne« or tho direct expansion of

aimnonla Into colls»

12. The refrigerating machinery should be well understood

and cared for#

13. Sufficient amount of bookkeeping should bo done for

the manager to know at the beginning of each month

the profit or loss made the previous month.

14. Cost accounting Is becoming more necessary^ especially

when the losses of operation have to be reduced to a

minimum*

15. A good salesman usually has honesty« perslstenoyy self-

confidence. Is a good Judge Of human nature and of a

good moral character*

16. Milk and milk products are sold direct to consumer and

through retail establishments*
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PART II .

ORIGIIAL IHVESTiaATIOM
•, - -j- -

Plan

Ilttlo need be said about tbe laportanee of oreaauiyjf

Banagement* Operators today realise that with the pmsent

keen competition it is neoessax^ to have a well managed

organisation. The sucoessful manager today is not the

one that sits baok in his chair and eauses a lot of trouble

because he thinks his margin for profiteer spread, is not

large enough* The suocessful manager is the man that studies

his problems out« minds his own business and prevents any

losses that might occur in his plant so that his business

might carry on successfully with the small spread it may

have to work with^

In the investigation of creamery management and operation^

two parts will be included. The first part« Section k, will

deal with studies of the operations in the University Creaia*

ery and other creameries that were visited. It should be kept

in mind that all the information tiiat was desired from out

side creameries could not be obtained as such information is

not readily released for fear it may get into the hands of

a competitor. The second part» Section will deal with ex-

perli&ental problems that occur in creamery operation. All

problems that are enumerated were wc»rked on at the Univerai-

ty of Tennessee Croamery and laboratory axd were oonsidered

under practical conditions as may occur in any creamery.

All the aetual work of investigation and experimentation was

done by the writer and results listed as obtained•



SEGTIOH A

INVESTIQATION OF PLANTS

Plant Operations at tho University of Tennessee

Recalvlnr^ Milk at the Plant •»

All tbB milk !■ brought In with truoks from the producers

end received at the receiving platform. The milk is unload

ed and conveyed in to the receiving room where the milk is

graded and dumped. The cans are washed good, steamed and

dried sjid returned to the truoks to be earried back to the

producer.

All the milk is received in the morning except possibly

in flush season when the University of Tennessee Creamery

separates the surplus milk of the Knoxville Milk Producers*

Association. It Is their aim to have all milk received by

noon so as to avoid hauling during the heat of the day^ and ,

so ttie work of receiving at the plant awiy be completed early

in each day.

Orading. Sampling and Testing -

The quality of product sold depends a great deal on the raw

products received. The milk receiver has instructions to re

ceive only good milk. The milk is dumped and weighed as soon

as received. IQie temperature is checked by clock type ther

mometer with a bulb extending in receiving vat. Sach can

must he examined to determine its condttioa* shown in
Figure '

' a\
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Pig. 2—Inspection of Milk on Arrival at Plant.

This is done hy ssMilling and tasting* The ailk with ob»

jeotionahle flavors and odors is rejected, fhe fingers and

hands are not put in the adlk. Small sanitary spoons and

stirring rod are used to taste the milk. The odor is checked

inBsediately after the lid of each can is removed. The tight

lid holds the odors in,when enroute to creamery. If the milk

appears to be high in acidi, an acid test is run. The lacto«*

meter is used to detect watered milk. This test is only run

when there is some reason for suspicion.

As soon as all the milk from one producer is dumped« s

sample is taken for hutterfat test. The milk in the wei^

tank is stirred well before sampling. Composite sas^les

are taken for milk which is tested every week.
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Piiitear 1 zing •

from the tiioe tha mlXk is recalvad and dunpad# It la

handled rapidly to prevent eontamlnatlon aa imoh aa poasible.

After tha milk la weighed and aampled^ It passea Into a small

tank through a strainer and la pumped through tha prehaater,

throu^ a filter Into the pasteurizing vat» as in Figure

3.

r
ft.

IKiMK

re^-

fig. 3—The Preheatar.

The above figure shows the preheater throu^ which the milk

passes before going into the pasteurizing vat, as depicted

la figure 4.
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The milk Is pasteurized In new Cheifry-BurroXX spray pas*

teurizers. The pasteurizers have automatic controls to stop

heating when the milk reaches 143® P* The milk is held at

this tempoxvature for 30 minutes, at which time, it Is ready

to start over the cooling hoard. Gold water is also turned

en in the vat Jacket so as to partly cool the milk down in

the vat* The recording tiierroometer chart will then show the

SO minute holding period* In order to pasteurize milk prop*

erly, it is necessary to heat it to 143® for 30 minutes* This
is necessary for the distruction of all disease producing

organisms and a reduction of the total bacteria count* Proper

pasteurization and economy in the use of heat, power and labor

is accomplished at the University Creamery by the automatic

temperature control on the vats*

The heating of the vat is not done by releasing live steam

in a Jacket holding water* The Jacket has only a small amount

of water in the bottom* This water is heated with live steam*

The water is pumped to the upper part of the vat and sprayed

down the sides of the vat, thereby heating the milk in the vat*

As the sprayed water reaches the bottom of l^e vat, it is

reheated and re pumped through the system, thus causing con*

tinuous heating. By this system, the difference in temperature

between the heating media and milk to be heated is not great*

As soon as the milk In the vat reaches 148® P., the pump Is

cut off* This is done by tripping a mercury bulb, which cute

off the current*

When the pump is cut off, live steam is forced against s
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bulb in the jacket^ due to the water not being olrculated«

which causes the steam valve to shut off.

This automatic control prevents the milk from being heated

too hot and causing the cream line to be shorter.

Cooling -

After the milk is properly pasteurized^ it is quickly

cooled over the surface cooler to 40® P.

r-

I
Aa

Pig. 4-»«The Surface Cooler

The upper section of the cooler has water circulated

through it, while the lower section has brine circulating

through it.

The milk is not allowed to run over the cooler too fast

as It may cause improper cooling. The cooler is of sufficient

capacity to run the milk over as fast as the bottling machine
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oan bottXo It.

Bottling and Capping -

As the milk con»8 from the ooolert it flows hy gravity

direct to the bottle filler and capper# Figure 5.

i-'-

m

9,

i.

Fig# 5—The Bottle Filler and Capper*

The milk is bottled and capped by the machine* The line

leading to the filler bowl has a float on it so that vdien

short stops are made# the bowl will not run over* When

longer stops are made# the milk has to be cut off at the

pasteurizer as the pan on the bottom of the cooler will run

ever* The brine is cut off at the same time*
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Bottle Washing -

The bottle washing la done by a Ladd No. 42 bottle washer•

r
3

urn

4

..J-

»-rf

t;

Fig. 6*-Ladd No. 42 Bottle Washer.

The type of bottle washer works very well for siaall

plants. All bottles as they reach the bottle filler are

clean and sterile. The cost of washing bottles is very low.

Storing -

As soon as the xailk is bottled^ it is put in a milk stor

age room which Is kept between 38®-40® F. Here the ig

kept until it goes out on the route.
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Cleaning •

As soon as all the day's run Is oompleted, all parts of

the apparatus are cleaned thoroug^tily by first running slight

ly warm water tiirou^ the lines, pump, vats and cooler. The

vats and cooler are then washed with hot water and washing

powder, then rinsed wil^ clean water and steamed. The lines

and pumps are then taken down and washed in a special vat^w

as shown in Figure 7.

r

am

m

Pig. 7—The Line Washing Vat.

The lines are washed with hot water, washing powder and

lino cleaning brush. The parts are-then washed with clean

water, hung on a rbck shown above vat« and steamed well*

All parts of the apparatus are taken down and cleaned well

eaSai day#

Wastes During Handling Milk -

One of the main aims of the milk plant operator is to

keep the losses in the plant as low as possible* These
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losses vary considerably at different plants, depending

nostly on the oompetenoe of the men in charge*

Conditions at the University of Tennessee Creamery are

well managed* A oheok is kept on the milk from the time it

Is received until it is checked out to the routes. The loss

during processing is small.

The number of lines used is too large for the size of the

creamery. This is due to the fact that the building was not

built for the creamery as it is today. Increased loss and

labor of this kind cannot be controlled by the present manag

er. The creamery being a one-story building, it is necessary

to pump the milk twice; once from the receiving tank and once

from the pasteurizer. The agitation given the milk is not

severe enou^ to injure it in any way.

All leaks and spillage are watched closely. The vats are

placed so they will drain well. All cans are drained well

in dumping. Milk and cream returned from routes is used for

making batter, the milk being separated before being used.

As soon as motors and other machinery are not used, they

are shut off. To avoid loss of refrigeration, the brine is

cut off as soon as the milk or cream is over the cooler. The

machinery is kept well oiled but waste of oil is avoided.

In the cleaning of cans and equipment, the employees are

Instructed to use certain amounts of washing powder, by

measure, with a certain amount of water, to avoid unnecessary

waste. When too much water is used. It also increases the

waste of washing powder. Wh«i not in use, the water hose is

not kept running.
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The employees are instructed not to enter the milk

storage room unless necessary and then the door Is open

as little as possible to avoid the loss of x^frigeration*
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Buttermaking

Recelvinii^ tha Cyftm •

The cream is received from the producers In two and one-

half gallon, five gallon, and ten gallon cans. The pro

ducers of the two cream routes have one or more two and one-

half gallon cans, according to the amount of cream ttiey have.

These cans were bought in a lot by the creamery and sold to

the producers at cost, A small amount was deducted from each

check until the can or cans were paid for. All the cans are

In good condition and are topt clean by the creamery, being

washed immediately after dumping. If the cream is produced

carefully and cooled, it will not be contominated by old,

dirty, and rusty cans by this system. The uniformity of con

tainers adds to appearance and ease in handling and grading.

As the cream is received, it is graded, sampled and weighed.

The receiver tastes and smells the cream to detect any off-

flavors and odors, It is assorted according to"grade, thft

onion cream being grouped by itself. Cream unfit for human

consumption is rejected.

Pasteurization and Neutralization -

As soon as possible after the cream is received, it is

pasteurized for buttermaking. The cream received, together

with the cream separated extra in the plant is poured in a

Cherry Burrell spray vat through a strainer.

Neutralization—In the using of sour cream for buttermaking,

it is necessary to neutralize the acidity. It is a neutraliza

tion of the lactic acid in the cream. The purpose of neutrali

zation is to avoid excessive fat losses. It also guards against
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production and development of off flavors, and Improves tiie

keeping quality of the butter.

After all the eream is in the vat and agitators running,

the cream Is heated slowly to about 90®p, never over 100° P,

After the cream ia heated to about 90®P,, the steam is cut off*

A representative sample of the cream in the vat is taken azid

an acid test is run on the cream, Gare should be taken that

the sodium hydroxide is one-tenth normal and that the test is

accurate. From this is calculated the amount of lactic acid

that has to be neutralfced. For convenlenoa we will say the

acid test and the cream was 460^ and the weight was 1,800 pounds.

The cream is neutralized to *95^ acid, 4&0 " 025 z: ,25^1 acidi

ty that must be neutralized, ,25^ x 1,800 lbs,a 4,5 lbs, lac

tic acid to be neutralised. Since the acidity was not over

450^ to begin with, all the acid to be reduced may be neutral

ized with C,A*S, (Standard Acidity Heutralizer)• Xt requires

477 lbs4 G,A,S, to neutralize 1 lb, of acid. So ,77 sulti-

plied by 4,5 equals 3,66 lbs, of G,A.S,,MyLch neutralizes this

vat of cream to ,25$^ acidity. The amount of C,A*S. is weighed

out and added to about two gallons of warm water. After it

is well dissolved, it is added slowly to the cream through a

strainer. The agitator is running.

If the acidity is over ,50 to begin with, it is neutral

ized down to ,50 with magnesiinn lime. By the same prodedure,

the amount of acid to be neutralized by the lime to reduce the

acidity to ,50^ is figured* By making a lime mix of 20 lbs, of

magnesium lime in a ten gallon can filled with water, it will
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taka 1.64 pints of lime mix to neutralise 1 pound of aold.

TtM lime mix Is diluted with em equal amount of warm water

and strained into a vat. It should be added slowly and

stirred well to keep It from settling to the bottom. Unless

the acidity Is unusually high, all the acid to be reduced

XBsy be neutralized with lime. If too much lime Is used. It

may cause a llme-llke flavor In the butter.

Other neutrallzers that may be used are soda neutral-

Izers, Including sodium bicarbonate (baking soda), sodium car

bonate (soda ash), and a mixture of sodium carbonate with sod

ium bicarbonate, and mixed soda and lime neutrallzer (neu-

trola). The lime neutrallzer has the advantage over soda

neutrallzers In that It has a higher alkalinity with no danger

of foaming. The cost Is low and does not damage butter when

properly used. Lime Is also an ordinary constituent of milk.

However, lime Is not completely soluble, settles readily and

may cause a limy flavor. The soda Is a quick acting and thor

ough neutrallzer and during the process of foaming may re

lease some of the off flavors In the cream.

After the neutrallzer Is added to the cream and has had

some time to act, the steam Is again turned on In the vat and

heated up slowly to 150®F., at which point the heating is

automatically stopped. It Is held for SO minutes. If the vat

used does not agitate the cream well. It may be necessary to

Increase the agitation with a stirring zH>d. Zf foam Is al

lowed to collect on top of the cream, the pasteurization may

not be complete and the foam may not allow soiim off-flavor

or odor to be driven off.
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Cooling -•

After the cream la held for 50 minutes. It la pumped through

a filter and over the surface cooler to he cooled to ripening

temperature* Prom the cooler, the cream runs Into a ripening

▼at.

Ripening -

The cream la held over night at a temperature near the

churning temperature. The churning temperature la March la

about 65® and about 4Q-46® In June. The cream la cooled to
a lower temperature In summer as the temperature rises over

night. The cream la seldom ripened with starter due to the

arrangement. Cream ripened with a good butter culture usual-

ly makes better butter. But ripening with a bad culture Is

worse than no culture at all.

Churning -

After the cream Is held over night, the temperature Is

checked. If It Is too warm, brine Is turned on In the revolv

ing colls In the vat and the cream Is cooled to the churning

temperature, which varies with the time of the year. In June

It Is about 43-46® p. The churning temperature will also vary
with the churn. No definite rules can be set up as the opera

tion temperatures. They vary with the operator, season, weath

er, equipment, etc.

The chum is run about one-fourth full of clean tap wat

er and allowed to revolve about five minutes. All this water

Is allowed to drain out. A representative sample of the cream

Is taken and an acid and fat test run. The cream Is then run

in the churn through a strainer that fits In the churn door
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optning* fhe cream is rinsed out of the vat and enough

water used to juet flush the cream out of the line* %e

pump Is cut off as soon as water starts coming out the end

of the line. Then the door is fastened good, everything Is

cleared away from the churn, the churn is put in hig^ gear and

started to run. The chum is a Model 81 Cherry Burrell Single

Roll.

Extra care is taken to have the churning temperature cor

rect for that particular time and season. Zf the cream is too

cold, it will soon whip up and fill the churn to where the

drop is so small that the time of churning will be extra long.

Sometimes it may be necessary to remove part of the cream. If

the cream is too warm it will churn too fast and cause the but

ter to be soft, poor body and cause a big loss of fat in the

buttermilk.

It takes about 45 minutes to chum a vat of cream. The

extent to which the cream is churned is watched throu^ the

glass peep-hole on the end of the chum. After the cream "breaks'*

tiny small granules can be seen on the glass after it is churned

enough so the granules of butter will bo gathered enough to not

be seen on the glass, about ten to fifteen more rounds and the

churn is stopped to see if it is sufficiently churned. The

granules should be the size of a good sized pea with no tiny

granules. The tiny granules can be seen if too smll on the

inside of the churn door, as it is opened.

After the butter is churned enou^, the buttermilk is

drained outside the building into barrels by means of a hose.
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The buttermilk Is allowed to drain off well.

Washing -

In washing butter^ the amount of water used Is equal to

the amount of cream to begin with* This Is divided into two

washings in butter that Is made from soioe cream that Is not

so good* The washing has a tendency to waidi some of the off-

flavors out of the butter* But on the other hand, washing

will wash some of the good flavors out* So when the butter

Is real good. It Is only washed onoe* The amount Is two-thirds

the amount of cream to begin with*

The temperature of the wash water is within two degrees

of temperature of the buttermilk* If the cream was churned

too warm, the wash water Is used 2^ F. colder than the butter

milk* If the wash water Is considerably warmer than the but

ter, It will warm up the outside of the butter granules and

cause them to be soft on the outside and firm on the Inside*

If the water Is too cold. It will cause the granules to hard

en on the outside*

The amount of wash water Is added and churn run 4*6 rounds

In high gear for each washing* It Is run 6*8 rounds If only

one washing used*

Moisture -

After the butter la washed, all the water is allowed to

drain out. The water will not all drain out the drain of the

University chum so the last water Is drained out the door*

Then, In order to have the proper amount of moisture (16^),

54" gallons of water are added for about 1,800 pounds of 34^
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oream* The amount varies* After the butter Is worked* a nols-

tare test is run* Zf it is lacking, more water is added to

bring it up to 16jC*

Salt •

Before the butter is started to work# the salt is added by

pouring it in a groove in the butter* The salt added is 9 per

cent of the amount of fat in the chum* Zt may be added as a

aaidi# mixed with water# as a brine# or dry. It is usually ad

ded dry*

Color -

The color is usually added to the cream Just as it is pit

in the chum* If it is not added, then it may be mixed into

a salt mash* The first method is usually used* The amount of

color added varies with the season and demand* It varies from

about li ounce in March to about ounce in April per 100 pounds
t ■.>

fat *

Working -

After the water for mo:|k8ture and salt is added, the butter

is ready for working. The workers are put in gear, the churn

in low gear and started. The amount of working necessary varies

considerably with the chum, season, etc. It is worked from

120-150 revolutions, depending on conditions. It may be more

or less. It is worked until the butter has a compact body#

close-knit grain, tough waxy texture and free from drops of

water. If worked too long, it will start sticking to the sides

ef the churn*

tL'"



107,

Pulllnp; the butteg *

After the butter Is well worked^^ It la put in regular

butter Fridays or 96 pound special oede poplar boxes for stor

ing butter. If butter Is stored^ tibte moisture is usually run

up to 19 percent to take care of loss of moisture In storage.

The batter Is removed from the churn with ladles* The

batter Is never touched with the hands. After It Is removed

from the chum. It Is pit In the milk storage room to cool be

fore cutting.

Record «

Zt Is desirable to keep a record of the churning opera*

tlons so that they may be used as a reference from day to

day; also a new man can get an Idea of the temperatures and

times used. The following Is a record kept by the writer

on a form that Is used dally by the University of Tennessee

CreameryI
Form 4

Dally Churn Record

Butter Maker S. 0. Wursbaeh

Date Pasteurized 5/25/35 Date churned g/sc/gS
Founds of Cz>eam 1750

Average Test in Pasteurizer 27 In Ripening Vat 26
Pounds of Pat 472.5

Acidity Before Pasteurization .70
Acidity Before Churning .20

Pints of NeutrallJter Added 5.8 / soda
Churning Temperature S3®
Color Added 5.86 oz. Rate per lOC^ Fat 1|^ oz,
Time of Churning 45 mln. i

Temperature of buttermilk 58® F.
Temperature of wash water 60 F.O « i A'

!

Size of granules Pea

i-'
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Form 4 (Cent*)

Test of buttermilk .185^ Fat
Pounds of salt IV.S Rate per 100# Fat

No. Revolutions lltforked

Ist Moisture Test 1

125

5.0

2nd Moisture Test 16. ̂
3rd Moisture Test

Pounds of Butter 597

Founds of Overrun

Remarks Very G
125

Cubes or Tubs 6/23 lbS(
% Overrun 26

ood Butter

^ v lv
r: :. ; m f- 

.i , -.t-

y ' ,;
'.■it.,./

-V

■*

. .i-
;.*»• ;WV.-. Z'" \

» " ■ •■
'■

V , .-■ • i..r ,. /■ -
i..# ,

r . .* ' ,., ^ kj? .-* ' v ' A- * " V ^

rv,: ^ -\ V, v-;
■■ ■ v.;"''-V ;

iii:V .. y,
■ , -.

. y-:' ''y ■ •Y ' U■'r.-'

I/ ■;

---A v^ '•c V' ' ^>,'"

V-,
■ "f.: V.'3-"V- ■ :; '.4.,:f' 4

llfii
- - .1 y--^ .T.-. ■. ■ ■ . ■"!

'X.-yri 5,^':
V\ ■■ ■i■? ■■ ■!r

t'. . •. ■

■ ■:'' >*\,'^' ^•s-v'Vs. -ra,.:.,i;, v v.

- .i-
-r^ 3 ■■ 4

■-• >•.••-<, ■> I -
^ ■■ ■ -.yy' . ■ ■ .

v'-O •3

«

,' :>■ ■ «■ ;■> ■ ■ ■ ■■ ■ •
• -.. ■■"•' '■ '•■}■■ ■ '■' i- '\

•« ' - ' /
; ^-.4 ■ ■ :.; .54*', ;■^'■4 -

\ ^ • -y - 'i- • ."4 y -^,^i ■. " .^■-■.;;y " ^ ; ■ 'Sfe*4^':"4y'-y; v-y. iyj ■
's. . . ■-■'Vv ' ''4 4>

,•• '■ ,• •■ •■ . ' . ' • ' .■■y-yy..2*:-yi' '■■• -^ ■ ■ ■' ■.•frT'.-- ■■ •; -y" - '•

■; . : ■■ - ■ ' .!: t :.. ' , . .,■-. .!■ , _■ ■ ■ .<■? ■
^44: -4 ■ ■ . . - ■ ■ '^4 y . ■ : - ■■ ■■ •^ 4 "■

::4

■ ■. 'f «."L. ■ -4 , ■> ! . fr ••• - .• ',1. * •; • . ,•.•> '» •■4 -4; , y- :V4viy4-V^ ^ > .4 ■• ■: •/:
• ■■ ■ . ,;^>;44,^ 4.4 ;4.,

■ ■ • 4.y.yL';^4'=^4y'4- . . '4 4- •, < , v :,^,- 4vy-4-.;. -^;';v:^^..v; •• 44/- v ,-4'
•■ ••■. ' • ■ .?:" • c ;-. ' , . .,•-. ,{. . _• , ■ • .^-7

•V;f-
.-^•7

4'¥-U

ai.f4

. •» ■
vL"'' *■ •'.•>■i; , ' , - .'V;

1^'
.JL£_

• i,. .v.



starter and ButtermlIk

Starter Making

In order to make a good cultu37ed buttermilk. It la nec

essary to have a good starter culture. The original culture

Itself Is not started at the University Creamery, as they
do not have the necessary equipment to carry on these opera

tions. The start for a culture is usually obtained from

Hansen's Laboratories, or Iowa State College. This is only
done when a complete new culture is desired.

Whep a new culture is obtained, it is usually received

in liquid form in a 20-gram bottle. This bottle is poured

in a quart milk bottle two-tiiirds full of milk that has boon

well pasteurized.

Pasteurization— It is very important that the milk used

be of high quality and well pasteurized. In this plant, milk

that has been pasteurized and bottled for the routes is used.

The milk is mixed well by shaking the bottle. About one-third

of the milk is poured out of the bottle and cap put back on.

Then a quarter pound butter parchment paper is placed over

tiie lips of the bottle and fastened by a rubber band around

the neck.

The bottles are now put in a wire case and submerged in

steel box type pasteurizer.^ as in Pig. g.

It is largo enough to hold one case of quarts. The water

level is adjusted by an overflow pipe so that the water level

Is Just above the level of the milk in the bottles. Live steam

Is released through a pipe in the bottom of the pasteuriser
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through a pipe with small holes In lt« A lid fits orer the

top to prevent too much loss of heat*

r

' i: *
';

C4 '
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Pig* 8—The Starter Pasteurizing Vat.

The steam is turned on slovly to prevent too fast heat

ing of the milk* The water is gradually heated up to about

190-<200^ F*. to make sure the milk in the bottles Is above

180^ p. This temperature is held for 80*40 minutes and then

cooled down gradually by turning in tap water^ to 70^ P. In

summer tiie tap water may be above 70^ P*, so ice is used to

lower the twoperature the last few degrees* It Is held at

this temperature long enou^ to be sure the milk In the bot

tles is 70® P.

Innoculation—Throe to four different cultures are car

ried. Two to three bottles are carried for each culture*
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Before Innooulatlon, the bottlee to be Innoculated from are

^dged. The starter body is examined. The body should be

good and firm and break away clean from the side when the

bottle is tilted. Then the bottle is shaken well. The curd

should be smooth with clean, distinct axK>Ba of that of good

butter. The best bottles are selected and it is from these

that the freshly pasteurized and cooled bottles are innocu

lated .

The culture is transferred by means of 9 c.c. pipettes.

The pipettes are sterilized In an autoclave at 15 pounds pres

sure for 90 minutesj^ which makes them absolutely sterile.

When innoculatlng,a Bunsen Burner is used to flame the pipettes

to kill any bacteria that might be floating around on dust

particles in the air. The bottle to be innoculated from Is

shaken well and parchment paper raised Just enough to remove

sample. Same is true when it is put in bottle to be innocu

lated* The amount of innoculation varies from 9 c.c. to about

27 c.c. From 9 to 18 CO. is the usual amount, depending on

the condition of the culture. If it appears to be a little

green, more is added. If it is overripened, the amount is cut

down.

After the innoculation, the bottles that are innoculated

from are further Judged for flavor and body by tasting. The

flavor is a distinct, clean acid flavor. By this can be told

which bottles are likely to have the best fla|vor of the bottles

Just innoculated.

Incubation—The freshly innoculated bottles are baleen

i:!
i.'
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well tfi) distribute tiN baoterla fullyt Slien the bottles are

placed in an inoubator* which is suspended in the uilk stor

age room. The temperature is controlled by a thermostat,

V/hen the temperatux»e reaches 72° F., the light bulbs which

famish the heat are cut off. When the t«&perature goes

down to 70® F#, the lights are turned on again. The incuba

tor is in the milk storage room because in the hot season of

the yearif the room temperature of other rooms Is above 70® F,

So without some system of cooling, the incubator would never

be as low as 70® F. This incubator provides a practically con

stant temperature which is very essential for good starter

making.

The bottles are incubated Sn this incubator for about

16 hours. In this time the milk has had time to curdle and

have some extra ticw to develop the desirable aroma. At the

end of this time the bottles are taken out of the incubator

and cooled by being left in the milk storage room.

These bottles are usually incubated by morning. They are

kept cooled during the day and that evening are used to Inno-

culate into some freshly pasteurized milk, thus repeating

the saBM procedure* The cultures are transferred six days

out of every week.

Cultured Buttermilk Making -

The amount of cultured buttermilk mads is not large anough

to warrant the making of starter in large quantities. After

Innoculation, the quart hottles used to carry the mother start-

are used in Innoculating the milk for buttermilk. A siif-

ficiant number of bottles is carried for this purpose.
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In making buttermilk, the fresh whole milk la separated.

The sklnfinilk is run Into a nlckel-llned Jacketed vat. The

foam is removed from l^e skim and the milk la heated up to

190 F., and held for 30 minutes. Then the milk is cooled

down to 88® F., by running water into the Jacket. At this

temperature the milk is innoculated. The amount made in each

quart bottle is used for every ten gallons of akiramllk. After

the milk is innoculated, the skim Is agitated for a short tiii»

to distribute the culture well. How, the innoculated milk is

drawn out of the vat into ten gallon cans and put in the milk

storage room.

Innoculatlng the skimmilk at such a high temperature

gives it time to coagulate before it gets too cold. By morn

ing, the milk is coagulated and cooled. It is then stirred

well with a stirring rod and bottled.

By this system the milk does not have to hh cooled over

the same cooling board that sweet milk has to be cooled over

a short time later. It also saves such labor. There is some

objection, however, to innoculatlng the milk at such a hig^

temperature. The streptococcus lactis, s. citrovorous, and

s. paracitrovorous grow better at 70®f., than do some unde

sirable bacteria. Therefore, by innoculating at such a

high temperature, the bacteria that may survive pasteuriza

tion are given a better chance.

'



lee Cfearo Making

The lee cream Tjtislness of the University Creamery Is not

very large* It Is limited to sales to the University Cafeteri-

a. During the time of the year when the course in ice cream

making is taught, the class makes all the ice cream for the

creamery#

Figuring the Mix -

In making up an ice cream mix, unless the formula had

been previously worked out and there are products on Vmnd to

fulfill the requirements, the mix has to be figured.

The following is a problem worked out by the writer us

ing the products on hand that particular day. It was re

quired to make up 200 lbs. of mix having 11.5J^ fat, 10.1%

serum solids, .4^ gelatin and 16% sugar using 46% cream, ̂ %

milk and sklmmilk powder 97^ solids.

Ingredients Pounds % Fat Pounds Fat S.S. T.S.

Cream 21.30 43 9.16 1.093 10.25
Milk 58.62 4 2.34 5.062 7.402
Powder 4.68 4.539 4.539
Sugar 15.0 15.00
Gelatin .40 .38

TOTALS 100.00 11.5 10.67 37.56

The mix is figured on a 100 lb. basis and then the pounds

of each ingredient is multiplied by two.

Step I. The sugar required s 15^ z 100 =; 15 lbs. sugar,
•^z lOQs .4 lbs. gelatlnT

Step 21 100 - 15.4 (Gebtin / Sugar) s 84.6 lbs. Daiiry px>oduota
Requlrdd. ^.6 - 11.5 X^'^t) w 7S.1 lbs* milk serum
Required.

Step 3. 73.1 z .09 (Serum equals 9% solids) ss 6.579 lbs. solids
in Normal Serum.

■A
It
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Bt9p 4* 10.7 (S.S. Hequlred) • 6*579 ~ 4*121 lbs* SexWB
Solids Short*

Step 6# *97 Solids in Dry Skim) * *09 (Solids In WorBsl
Sexnim) m *88$^ Available In Powder*
4*12 (lbs. S.S.Short) v .88 = 4*683 pounds of
powder to be used*

Step 6. 4*68 (powder used) / 15 (sugar) / *4 (gelatine)
— 20*08 lbs. accounted for.
100-20.08 = 79.92 to be made up by milk and cream*

Step 7. 79.92 x *04 fat of milk) s 3*1968 lbs. fat If only
milk used. (But 11*5 lbs* fat are required)
11*5 - 3.1968 r: 8.303 lbs* fat short*

Step 8. 43 {% Cream) • 4 (^ Milk) s {% Fat Available in
Cream allowing 4% for the milk).

Step 9* 8*303 • ̂9% ~ 21.30 lbs* cream used.

Step 10* 79.92 - 21.30 = 58.62 lbs* milk used.

As the weight of each Ingredient la figured out* it is

filled in In the above table. Now we have the amount of each

which totals up to 100 lbs* mlz*

Step I* To figure the pounds fat*
21.30 (lbs. cream) x 43)^ = 9*16 lbs* fat In cream.
58*62 (lbs, milk) x 4% zz 2*34 lbs. fat In milk*

Step II* To figure the Serum Solids.
21.30 (lbs. creami - 9.16 (fat In cream® r: 11*14 lbs.
skim In cream used.
11.14 X .09^ tNormal % Serum) » 1.093 lbs. S.S.lncream*
58.62 (lbs. milk) - 2.34 (Pat In milk) ̂  56.28 lbs.
skim In milk.
56.28 X *00^ s 5.062 lbs* S.S. In Milk.
4,68 (lbs. powder) x 9T{% solids) Z1 4*539 lbs. S.S. In
Powder.

Step m. To figure total solids.
9.16 (fat In cream) / 1*093 (S.S. In cream) =
10.25 T.S. In cream*
2.34 (fat In milk) / 5.062 (S.S. In milk) = 7*402 T.S*
In milk*
Total solids for powder Is same as Its S.S*

N n n sugar *• « « w weight.
•4 (lbs. gelatin) x 95J^ =: .38 Total solids for gelatin.
The totals of the above table show the mix la balanced^
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fhe following ia a day's problem when cream, 3»8jC

milk, and condensed milk with 8% fat ax«d 20% Solids not

Pat (S.N.F.) was used. The mix was to contain 14«5^ sugar,

«dA^ gelatin, 11«8J^ fat, and 10.4 Serum Solids (S.S»)i

Ingredients Pounds ^Pat Lbs. Pat Lb s. S.S. Lbs. T.S.

Cream 23.85 34 8.109 1.40 9.509
Milk 28.80 3.8 1.094 2.494 3.588
Cond. Milk 32.46 8. 2.59 6.490 9.08
Sugar 14.5 14.5
Gelatin .4 .38

TOTALS 100.00 11.799 10.39 37.057

Step 1, 14.5 (lbs. sugar) / .4 lbs. (Gtel.) / 11.8 lbs. (fat)
zs26.7 lbs. (known)

Step 8.

Step 5.

100 - 26.7 :r 73.3 lbs. milk serum needed.

73.3 X .09(^ in normal serum) =; 6.597 S.S. in sefUB
milk.

Step 4.

Step 6.

Step 6.

10.4 (S.S. required) - 6.597 = 3.803 shortage to
he made up with condensed milk.

100% - 8% i% fat in cond.) s 02% serum in condensed
milk. 02$ X .09^ s: 8*2&% normal serum.

20% {% S.N.P. in cond.) - 8,28% m 11,22 S.S. avail
able in cond.
3.803 lbs. (shortage) ̂  11.22^ g 32.46 lbs. of con
densed milk to be used*

Step 7. 2.46 X .08 i% fat in cond.) = 2.596 fat furnished
by cond.
11*8 (amount desired) - 2.596 m 9.204 lbs. fat to
come from milk and cream.

Step 8. 100 - (14.5 sugar / 32.46 cond. / .4 gel.) m 52.65 to
be made up by milk and cream.
52.65 X 3.8^ s 2.001 lbs. fat is weight made up by
milk alone.

Step 9. 9.204 (fat to come from milk and cream) - 2.001 s
7.203 fat to come from cream.
34 {% cream) - 3.8(^ milk) sr 80,2!% (available in
cream)
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Step 10. 7.203 7 30.2 r: 23.85 Iba. creaai >

Step 11# 52.66 - 23.85 s: 28.80 lbs, milk to use*

The fat. serum aolids and total solids la figured the

same as In first mix except to find S.S. of condense 32.46

(lbs. condensed used) Is multiplied by 20^ (S.N.F. In con^

densed) » 6.490 lbs. §*3« (Serutn Solids)

By totaling amounts figured the mix will have 11.799ji

fat and 10.39^ S.S.

Making up the Mix -

After the mix Is figured and the amount of each in

gredient Is known, the mix has to be made.

If cream, milk, sklimnllk powder, sugar and gelatin are

used, the cream and milk are put In a 50 gallon starter vat

and heated to about 110® F. The sugar, gelatin and powder

are mixed dry and then poured slowly Into the vat. Occasion

ally extra agitation is given with a stirring rod to complete

ly dissolve the sugar, powder and gelatin. The mix is gradu

ally heated up to 150° F. and held for thirty minutes. Then
It Is run through the homogenizer at 2.500 pounds incesaure.

Prom the homogenlzer It is run over the cooler and cooled

to.40®P. It Is drawn off the cooler In ten gallon milk cans

and put in the storage room to age. The mix Is always aged

as much as four hours. The usual procedure Is to let It age

over night.

freezing -

iTie freezer Is first rinsed out good with cold water.

The freezer is run about three revolutions with ttie water
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in it. The freezer is oheoked to see that it is good and

clean. Xt is an old style Creamery Package Freezer. Cold

hrlne circulates through the jacket to do the freezing.

The mix la weighed outf usually divided evenly to have

a certain amount of batches to freeze. The amount is usual*

ly about half the capacity of the freezer. The mix is

poured In the hopper. Then the freezer is started, the mix

is turned In the freezer and brine started circulating

through the freezer. The brine is usually about 0® P#

The mix Is first frozen and then whipped to obtain

swell. After about 6 or 8 minutes a small portion of the

ice cream is drawn out on a large spoon or paper dish.

When the small sample drawn out Is in a semi-solid condition,

stands up well, appears to be firm and has lost its sheen,

it is frozen enough and the brine is cut off. How it is

left running to whip the cream up. The amount of overrun

desired is measured by the height to which the ice cream

comes up to in the freezer after being whipped. The over

run is figured by weight of ice cream removed from the

first batch and then by letting it whip up to that same

height tiie next batch, the overrun is just about the same.

The amount of overrun usually is from 90 to 100 percent.

After the ice cream is whipped enough to obtain the

desired overrun, it is drawn out as quickly as possible

and placed in the hardening room. The cold air is circu

lated over and around the freshly frozen ice cream by

means of a fan to harden it quicker. The ice cream is
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not allowed to aofton, > bofore it enters the hardening room

as this praotioa will oause ooarseness. When cups are filled

the loe cream is drawn out in cans and the oups are filled

from the cans. This practice prevents the losing of

overrun of the part that is ndt drawn out immediately. If

the freezer is full, it may oause too much overiun. Also

unless the loe cream is drawn out quickly, it may warm up in

the freezer.

Plavorlng -

In making vanilla ice eream^ ounces of vanilla extract

is added for 50 pounds of mix> the vanilla usually added

as the mix is freesIng,^

In making fruit and chocolate ice cream, 1 gallon of fruit

or chocolate is used to 60 lbs. mix. Fruit ice cream is us

ually colored to be natural.

Sherbets -

The sherbets are made up of the followingi

Apricot Sherbet

6| gallons of 4^ milk
80 pounds sugar
3 oz. gelatin
2 oz. lemon concentrate
1 noz. citric acid
1# cans of apricots (8# cans)
color added to be of a golden yellow.

Pineapple Sherbet
ml]6^- gal. of 4JS milk

19 lbs • sugar
9 oz. of 50^ solution of citric acid
5 oz. of gelatin (dissolved in 2 qts. hot

water)
1 OS. of lemon concentrate
1 can of crushed pineapples

.-it
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LeiDon sherbet is made up the same as the pineapple

sherbet except the pineapple la not used* Lemon oon*»

centrate Is used for flavoring.

Making the Sherbet -

In making up the sherbet the sugar Is mixed with the

milk. The gelatin Is dissolved In 2 quarts of hot water

and added to the milk and sugar very slowly with severe

agitation. It Is then run In the freeser and started

freezing. The lemon concentrate, clttlc acid and fruit

aze added Just long enough before the sherbet is drawn so

it will have time to mix in well.

Custard Ice Cream •

The custard la made oft
1.3 lbs. sugar
3.9 lbs. cream (25^)
.6 lbs. skimmllk powder ^
2.3 lbs. of milk
2 lbs. of eggs or 1^ dos.

v.il.

The eggs are beat} the mixture of sugar and powder is

added and beat again. The milk axxl cream Is then stirred

in. It Is then heated slowly to 180® or until It ooaga«*

lates. Now It Is cooled and placed In storage until use.

To make a custard Ice cream, 90 pounds of vanilla mix

and 10 pounds of custard mix are mixed and frozen.

!■
/
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Record

The following la a form used to keep a i?ecord of the

lee cream nmdei

Form Ho* 5

UNIVERSITY OP TENN. CREAMERY ICE CREAM RPT. NO.^

Date of Mixing Date of Freezing Age of Mlx^

Materials lbs* % fat # fat i SNP # SNP j{TS|#TS Coat per
lb.

To

tal

Cream

Milk

Cond.

Flavor

Sugar

Gelatin

^.'ater

Total

MOf Cans Pilled Gal.

5->gal •

3-gal«

£«*gal.

l-gal» .

Containers Pilled Qal. ̂ Swoll

Qts.

Pta.

Bricks

Total

Coat per gal._

Total > *"■

-T \ ■ ■

^ : ■

; ■ ■■■■ ■ .
•- '?■
'X-.'

. ■.

if, '-..

LMi^

V. .

. : -■-' -»rf

■ i.



Cottage Cheese Making

The cottage cheese is made out of fresh skiramllk that

hiLS been pasteurized at 143® P., for 30 minutes. Usually
100 gallons Is pasteurized and run into a 100 gallon

cheese vat.

Setting •

The temperature at which the skim is set varies with

the season from 68® P* In the summer to 75® P. In the

winter. In July It Is set about 68° P.

The cheese is ripened by adding about 4 pints of oovder-

clal starter distributed in the milk followed by 30-40 drops

of rennet, depending on its strength, in 1 quart of water.

The rennet la diluted with water to more evenly distribute sarre

In the milk. The milk Is stirred well with a stli^rlng rod

to evenly distribute the starter and rennet,for lack of

distribution causes an uneven cu3?d.

The cheese Is usually set around four o'clock In the

evening so it will be ready to cut about eight o'clock

the next morning, giving It about 16 hours to ripen. Dur

ing ripening, a cover Is placed over the vat to prevent

anything from getting in the milk.

Cutting -

The curd is usually ready to cut In about 16 hours of

ripening. The cutting time Is determined by the condition

of the curd. It is cut when the curd becomes a soft. Jelly

like coagulum that Is firm and will break with a clean split

when a spoon is used. The acid at cutting is usually about

.58-.63^. The curd Is cut with wire blade cheese knives.

1 1
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the horizontal knife being used first* The ourd Is care

fully cut to matoe even cubes. Shese uniform curd cubes

eook evenly*

Cooking -
- i

As soon as the curd is out the whey will begin to sepa

rate rapidly. After a short time the curd Is slowly heat-

First the curd Is well covered with water, about 160®^

to assist In cooking* This water Is added throu^ a dip

per strainer or over a cheese fork to prevent pressure of

being against cheese cubes. The Jacket Is filled up with

cold water and steam Is turned on slowly. The heating Is

done slowly and a cooking temperature of about 120**P,, la

reached In about 2 hours. The temperature of cooking var

ies with the curd, acidity emd temperature at which It Is

pasteurized. The time of cooking also varies with the same

conditions.

The amount of cooking applied is Judged by the condi

tion of the curd. As the curd cubes become firm enotigh, the

cooking Is stopped. The cubes are pressed between the thumb

and the first finger to check flmmiess. When breaking a

curd cube open. It should show a clean break. The curd is

not cooked too long as It will become tough. Wlille cook

ing, the cheese Is stirred Just enough to prevent the

cubes from matting together along the sides and bottom of

the vat. Zt Is not stirred too tnuch as the cubes will break

up. In examining the curd, a few cubes are washed in cold

water, which gives a good Idea of the condition the curd will
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b# in dp&lned and washed.

Draining the Curd -

After the curd la cooked enough* the steam is out off.

The Tat strainer is inserted and gate opened. The first

part is caught and poured hack in the vat as it usually

contains considerable curd. The gate is opened wide to

let the whey drain off. The hot water is released fvtm

the jacket and is filled with cold water to prevent further

cooking.

When the idiey has been removed until the curd begins

to be visiblef the gate is closed and the vat is filled

one-third full of cold water. By not drawing all the whey

off* it does not give the curd a chance to mat. The curd

seems to retain the eubo form better if not cooled too rapid

ly. A second and sometimes a third application of water is

necessary to properly wash and cool the curd perfectly. It

is always cooled to the teraperalaire of the water. After the

last washing, the curd is allowed to drain fairly dry befozHi

the application of salt. She curd la trenched and piled

along the sides of the vat. The time of draining is usual

ly around two hours, depending on the condition of the curd.

Salting -

Salt la added to the curd while it is still trenched at

the rate of about 2 lbs. for each 100 gallons milk. The

yield secured is usually uniform* being from 16 to 17 pounds
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pel* 100 pounds of mlllc. About half of th© salt la sprinkled

over the ourd* The curd Is then turned and the reisalnder

la poured on. The salt is then mixed wall with the curd*

Creaming r

After the salt la well mixed In,the curd la piled In

one end of the vat* The curd Is then creamed well at the

rate of about 4 gallons of 20^ cream to ewery 100 gallons

of milk. Most of the cream Is mixed with the curd In the

vat* The cheese cartons are filled In the vat as each car^

ton Is filled, a small cuaotint of cream being poured on top

of the carton. Most of this last amount of cream remains

on top of the cheese for the customer to see when he or

she removes the lid of the carton.

The cheese Is put up In 12 oz. cartons and gallon crocks*

All cheese is packaged the same day It Is made* The date la

stamped on the cartons to prevent it from becoming old* As

soon as the cheese Is cartoned. It is put in the milk stor

age room and kept cold until delivery*

Records -

Xn order to keep a record of the cheese, and condltiona

uzider which It was made, a report la kept* It also influ

ences the cheese maker to be more accurate In his process

ing. If trouble is encountered, the manager can check on

the cheese maker. The report shows the variations in the

processing, temperatures, etc., with different seasons of the

year*

,'i

r
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The following Is a report of the cheese made In one

day on a form used dally by the University Creamery,

Form No, 6

COTTAGE CHEESE REPORT

Cheese Maker Be lew Date e/ie/gg

Gal. Skim Used 100

C*C* Rennet Used 40 drops

Pints Starter Used^

Temperature Set 68*

Time of Setting SiOO P«M»

Tla» of Cutting 8s00 A*M«

Condition of Curd^

Aoidlty of Ihey

Firm

.60

Time of Keating 2 hotirs

Heating Temperature 120

Temperature of V/ash Water 75*^ F,

Time of Draining 2 hours

Pounds of Salt Added 2 #

Pounds of Cream Added 12 # of 85^

Pounds of 4% Milk Added 20#

Containers Filledi No. Pounds
3 Gal. Crooks^
2 Gal. Crocks"
1 Gal. Crocks 4
12 OS. Cartons 158
9 oz. Glasses^

Total

TI5"

150

Yield per 100 lbs. Milk s: 17,6# cheese



Cheddar Cheese
Making

Cheddar cheese making has Just recently been started at

the University dreamery. It was started with the idea of

utilizing some of the surplus milk on the market during the

spring and sucsner season and making it possible to pay the

farmers more for the milk than the regular surplus price*

Prom all observations, it appears that the result will be

a success*

The Milk -

The milk first used in making the cheese was pasteurized.

Its inconvenience^ increased labor and increased time caused

the milk to be used raw instead of pasteurized. The milk is

of extra high quality* The results thus far are very satis

factory. The high quality of the milk makes it unnecessary

to be pasteurizing same*

Ripening the Milk -

The amount of milk used is about 1^700 lbs* The capaci

ty of t&e vat is about 1,800 lbs* To 1,700 lbs* of milk

55 lbs* of good smarter is added to do the ripening. This

makes the total milk in Idie vat 1,735 lbs. The starter is

added and milk is stirred well to evenly distribute the

starter* The ripening temperature of the milk is 86^ P*

Care is taken that too much starter is not added as an

over development of the acidity at any stage of the manu

facturing process affects the flavor, body and texture,

color and finish of the cheese*

The color is added after the starter is added and mixed

well* If the color is added before the starter, the start-
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er stay eause white spots In the oheese. The color is add

ed at the rate of 15 c#e» per 1,000 pounds of milk. The

milk is allowed to ripen until the acid reaches .21^, never

over

Setting -

Tbe temperature of the milk at setting is 86^ F« When

pasteurized milk was used, the ripening axxl setting tempera

ture was 88*^ P* The amount of rennet added is at the rate

of 90 c.c. per 1,000 pounds of milk, The rennet is added

to about two quarts of oold water and then mixed in with

the milk with sufficient stirring to evenly distribujw tiie

rennet* The rennet is added to the milk when it has ripened

enough to have developed an acidity of •Sljt, at the most

Cutting -

Enough rennet is added so the curd will be firm enough

to cut in 30 to 35 minutes* The rennet acts fast and when

the curd is ready to cut, it is done immediately as the part

of the vat cut last may become too firm* The firmness is

Judged by Inserting the index finger into the coagulated adlk

full length, about ir inch below surface* The split is

started with the thumb nail and then slowly raising the in

dex finger to the surface* Zf the curd breaks apart with

a clean fracture without leaving small particles of the coag

ulated milk on the fingers, and if the whey that comraenoos

to separate in the broken surface is clear, not milky, the curd

is ready to cut* Zf the back of the hand Is pressed against

the surface of the coagulated milk and the curd separates
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elaan from tha slda of the vat^ It is aao^ar Indloatloa of

the curd being ready to out*

In cutting, tha horizontal knife la used first. It is

inserted carefully into the curd at one end of the yat to

prevent smashing or jamming the curd. The knife is moved

<|uickly and firmly from end to end of the vat, until it

has passed through the whole mass of curd. Then the per-*

pendicular knife is used carefully and quickly to out erosa-

wise first, and then lengthwise.

Heating the Curd -

When the curd is cut, it is first mixed by haxid well.

The curd is still soft and has to be handled carefully.

The curd is kept stirred with the hand for about 10 minutes.

Then the steam is turned on slowly, heating about two de

grees every five minutes. How the curd cubes have con

tracted enough to be stirred with a curd rake. The ourd

will rapidly settle to the bottom and mat up, so it ii

kept stirred.

The following is the rule used in heating. If, after

cutting, the whey around the ourd shows

.13^ acidity, allow 40 minutes for heating to 100® P.

.13M " " SO " " ii w t. li

.14%^ " " 25 " " « « « ii

.Ufe " " 20 " w « « w •
" 15 " " » 5 w s

It is never heated over 100® P.

During the heating and cooking, the ourd is kept well

stirred, even though great care is taken to not break the

surd up while it is soft. If the curd is allowed to mat up
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and break agaln^^ a new aurfaoe la exposed and the loas of

fat becomea gx>eater* As the curd beoomea more firm, there

la less danger of matting, but still has to be stirred oc

casionally.

Removing the V/hey or Dipping -

As a rule the curd Is kept In the whey at least hotirs.

The time of draining depends on the acidity of the whey and

the firmness of the curd.

At dipping the curd cubes have become a glistening yel

low with a shot appearance. The cubes have contracted to

about half the slse. When a hand full of curd la squeezed

to remove the whey and then the hand opened up, the curd

should spring apart* The firmneas of curd la usually kept a

little ahead of the acid, as when .18^ acid is reaohed, the

whey must be removed regardless of the firmness of the curd.

If the curd la firm enou^ and acid low, the whey is not re

moved until acid la about .16^. The whey Is usually removed

when the curd Is firm enough and the acid of the whey la a-

bout .17J^.

In removing the whey, the whey strainer Is Inserted In

the gate and idiey removed fast. The whey Is used to wash

the fat off the aides of the vat during the draining. When

the whey runs down to where the curd la visible, the curd Is

atlrred vigorously with the hand. When enough whey has run

out to keep from carrying the curd to the gate, the curd Is

shifted to the rear two thirds of tiie vat in an even layer.

A ditch about ten Inches wide Is out In the mass of curd
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through the center and piled evenly on each side. This

allows a better chance for drainage. All the small parti

cles of curd are swept up and put under the mass, as they

soon become cold and will not mat in. Vdien all the whey

is removed an acid test is run on the whey still draining

off. fhls acidity varies from about .24 • .27^*

Packing •

After the curd in the vat has matted so that the parti

cles stick together, the masses on both sides of the cen

tral channel are cut cross-wise into strips with a cheese

knife. The width of these strips depends on the moisture in

the cxud, usually about 8 inches. The more moistU]?e in the

curd, the ssialler the pieces are cut. As soon as these

pieces become matted enough, they are turned individually.

A drain is left along the middle of the vat. After the

curd is turned, each time, the crumbs of the curd broken

off are brushed underneath the masses of curd. After the

pieces are turned several times and the whey has fairly

well drained away, the pieces are piled two hi^ and then

three high, depending on the amount of water in the curd

and temperatiire.

Milling the Curd -

By this time these pieces of curd are large flat masses.

The time of milling depends on the curd. The physical con

dition of the curd determines the time of milling. The

acid of the whey is never below .70^ at milling. The acidi

ty at milling is usually from .75 to .85 percent. The curd
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when ready to mill, has a fibrous texture, somewhat like

the white meat of a chicken breast* fhe pieces of curd

tear open* When cut. It has a smooth, close Interior*

The curd is always milled below 90® f to prevent an ex

tra loss of fat In the whey. Zt Is milled with a Oosselln

curd mill*

Saltlnp^ -

After milling the curd Is stirred with the hand for

about 10-15 minutes, or until the pieces are well contract

ed or healed over* The curd la spread In an even layer*

The salt Is added at the rate of 2 pounds to 1,000 pounds

milk* The salt Is applied In 2 or 3 applications and thor

oughly mixed after each application. After the curd has

again resumed Its velvety feeling and cooled to 80® or 82®P

It Is reach to commence hooping* If pz>esssd at a higher

temperature, fat la lost and the pieces of curd do not

cement together perfectly. If pressed at lower temperatures,

the pieces will not cement together In a solid masa.

Hooping -
I

In the morning before the cheese maker starts a new vat

for the day, be removes the hoop from the press, removes

the cheese from the hoop and puts it In tiie cheese curing

room, which Is kept at a temperature of 58-60^P* The hoops

are cleaned and scalded well* During the process of making

that day's cheese, the cheese maker prepares the hoops by

placing a pressing cloth In the bottom of each hoop. On

this Is placed a circle cloth. The bandage Is put on t^e
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hoop lining and put in place.

The curd la then put In the hoops. The hoops are filled

full enough to produce a good sized cheese» about 53 pounds,

hoop and all. Is weighed in. After pressing, it will be a-

bout a 23-pound cheese.

Pressing -

After the hoops are filled with the cheese, the press

cloth and hoop follower is put on and the hoops are put in

the press. The pressure is applied slowly at first. The

full pressure is never applied in less than 15 minutes after

the cheese is put in the press. After pressing for about

30-45 minutes, the hoops are taken out and cheese dressed.

The bandage is freed from all wrinkles and trimmed evenly,

so that it comes over the face of the cheese about an inch.

Plenty of clean, warm water, and soft, clean, press cloth is

used to insure a good rind on the cheese. A circle cloth is

placed on top of the cheese. A press cloth is put over tihe

circle cloth and the hoop follower is put on. The cheese la

put in the press under full pressure. The pressure is great

enough to contract the spring about one inch on the gang

cheese press. The cheese is left under pressure not less

than 15 hours. VKhen the cheese is removed from the press,

it is wiped with a clean cloth to remove any fat or particles

of curd. It is then weighed and placed on curing room shelves

to dry. The cheese is turned daily on the shelves. When

the cheese is good and d3?y, the circle cloths are removed and

cheese is paraflned.
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Reco3?d »

k veoord Is kept of eaoh vat of cheese naade* i;he

following Is a record of one day's pTOoeas on a form used

dally hfj the cheese maker. The percent of fat and moists

ure In the cheese Is not tested until the cheese Is dry*

Form No. 7

Cheese Making Record

Date 7/g/SS Address Knoxvllle* Tenn.

Name of factory U. T« Creamery Cheesemaker Pearson
: UftlOh adit

tAmount used (ozs) (C.G.) (lbs.)
tper 1000 lbs... 15 90 2
}
.Total amount... 26 166 5-Hl

Milk used, lbs. 1700

Starter used, Ibs.^

Total lbs. 1755

Vat Ho. 1 Seria

35

l No.^^^__65 pat In milk received 3.9 raw a.

TIME OP

adding starter 8:17
adding color 8?20
adding rennet 8i50

cutting 8i58
9:10

" off " 9:40

dipping 11:03

packing 11:10

milling 1:21

salting 2:00

hooping 2:20

pressing 2:30

dressing 3:30

style cheese made D«»9

% acid In milk
when received .18

• 23«»5

after adding starter *21
when adding rennet .21
whey at cutting .13

at dipping .16-5

at packing

at milling .82
at salting .94

fat In vat 5.9

% fat In cheese 38
% moist. In cheese 38
Total lbs. cheese 186.75
Yield cheese 1# vat 2.76
" " 100# milk 10.76

Temp, of milk when
Lved 66®

86®
8p

received 66
When starter added

when rennet added

when shey removed^
at pressing

100'

Remarks: report use of ren«.
net test or hot Iron testa
or any unusual happening
or condition.

Results good*



 

Cream and Chocolate Milk

The amount of cream and ohooolate milk made is small*

The am>unt made up is Just enough to supply the trade that

demand it. Since it is not made on a very large aoaleji

certain practices are used to prevent loss*

Whipping Cream -

The cream separated is standardized to 35^ fat^ pas*

teurlzed^ and run through the homogenizer without any pres

sure. This is known as the double cream.

Single Cream •

The single cream is made by standardizing pasteurized

S5^ fat cream run through the homogenlzer without pressure»

to 20^ fat with cold 4% pasteurized milk. This procedure

is most convenient and produces fairly good results. By

this method^ the cream returned can be churned with little

loss of fat.

Chocolate milk -

The chocolate milk is Biade by standardizing skimmilk to

2% fat with 4% milk. Drinkmor Hon-Settling Chocolate Syrup

is used at the rate of 1 pint to 2 gallotB of milk. Sugar

is added at the rate of 4 oz. to X gallon of milk, 'nhe mix

ture is stirred very well and bottled.

) I



OPERATIONS OP PLANTS VISITED

Plants In two different states were vlsltedi^ which

are among the best In their particular state* Many help*

ful ideas concerning plant arrangement and operation were

obtained that are difficult to explain in writing* None

of the plants will be referred to by name* ihch plant is

given a number and that number will apply to the same

plant so that comparison can be made*

It is impossible for the writer to explain in detail

the complete operations of each plant* A general idea

of some operations will be given to point out differences

between plants* This will be followed by tables listing a

number of comparisons made*

Pasteurizing Market Millt

The milk that was pasteurized for fluid milk purposes

was handled in different ways. One plant received the aailk^

after careful grading, and ran it into a 200 gallon holding

tank* Z^om here the milk passed through a preheater^ in

which the milk was heated up to about 90® P. Prom the pre-

heater, the milk ran into the pasteurising vat* Pour SCO-

gallon, steam jacket, glass lined, vats were set in a row*

Only one vat was filled at a time* As soon as one vat was

filled, the steam was applied slowly* By the time the last

vat was filled, the first vat had had time to be heated to

143® P*, and held for 50 minutes*

After pasteurization, the milk was pumped through a

filter and over a cooler to the bottling machine* The top

section of the cooler had water circulating through it and
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over a cooling tower* The lower section was refrigerated

by direct expansion*

When this system of pasteurization* cooling and bottling

Is worked correctly* the milk Is pasteurized* cooled* and

bottled as fast as It Is received*

In another plant the milk was received and pumped Into

larger 500 gallon holding tanks. These were on the third

floor* From here the milk flowed back through the system by

gravity to the bottling machine on the first floor* From the

holding tank the milk passed to the second floor throu^ a

filter Into a set of tubular colls that heated the milk up to

0
about 98 F* From these colls the milk passed through a set of

larger tubular colls*which heated the milk to 145^F* The milk

then flowed Into lCX}<.gallon circular vats and was held at

143®F** for 30 minutes. There were eight vats for this pur

pose. The milk then flowed through a filter over a tubular

cooler and by gravity to the bottling machine on the first

floor*

In a modern creamery which had Just been built* the milk

was pasteurized in a flash pasteurizer* The milk received

was pumped Into large holding tanks. The milk t^en flowed

through the pasteurizer, through a cabinet cooler to a bot

tling machine. The pasteurizer was a regenerative continu

ous flow. The milk remained In tto pasteurizer about 8 min

utes*

The other type of pasteurization used was pasteurizing

In spray vats that were automatically controlled. This type

has already been explained, under "Plant Operations at Uni

versity of Tennessee Creamery",
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fh« other systems of pasteurising used hy other plants

were similar to the ones Just explained*

Cooling and Bottling •

In most cases, after the milk was pasteurized, it was

pumped througjh a filter and over a tuhular cooler, having

water circulating through top section and, cold brine, or

by direct expansion, amaonia gas through the lower section*

In one case a cabinet cooler was used*

In all cases but one, the bottles wez>e washed by mechani

cal washers and the bottles were conveyed by a tract to the

bottling machine. In one plant a mechanical washer was used

but It was made for a small plant and the bottles had to be

brushed by hand* In this plant the clean bottles were

stacked in cases on trucks and rolled to the filler*

In roost of the plants visited, the bottles were conveyed

to the filler making it a continuous process. All tl» fill

ers wore the ordinary rotary type filler. In one plant a

Uajonnier Vacuum Filler was used* With this system the

bottles wore removed of air while they were being filled*

The bottles are always full and air bubbles are eliminated.

According to men in that plant, the cream will rise more

quickly in the bottle when that filler is used than when

an ordinary filler is used*

Cottage Cheese Making •

Each plant had slightly different ways of handling and

processing, though the principles were often the same.

One method used in making cottage cheese was slightly

different from the method already described in this paper*
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Fresh skiranilk was pasteurized at 120 for 20 aln-*

utes. The milk thea was carried over the cooling hoard by

a pump to the cheese vat# fhe cheese was set with a butter

culture at tl» rate of about 1 gallon to 150 gallons of

milk# The setting temperature of the milk was 70^ F« No

rennet was used. The milk was coagulated over night# The

cutting, cooking, etc#, was the same as described for the

University of Tennessee Creamery. NO hot water was added

to the cheese and the cheese was cooked off at a lower

temperature#

Chocolate Milk -

The main difference noticed In the methods of asking

chocolate milk was that one plant vlscollzed the chocolate

milk after It was made up. The product was a smoother and

creamy looking milk#

Starter Making-
II I I—Ii

The general procedure In starter making was similar In

all oases, the main difference being the quantity of starter

made# Zn some oases the starter was made up in quart bottles

as compared to ten gallon cans in other Instances# In most

oases the milk was heated in the cans and bottles by ln;}ect-

Ing live steam Into the water In which they are submerged#

The temperature in most cases was regulated by controlling

the water temperature in ah' insulated box#

The starter iised by most plants was prepared by labora

tory metiiods. In one plant natural starter wao used# The

starter was produced by natural souring of good, clean milk
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and dally thereafter making transfers Into well pasteurized

Milk. The results were vei*y good* When a eulture was de

veloped* it was carried on from day to day as laboratory

prepared starters. The saoe starter lasts as much as six

months or a year before the contamination Is seriously In

terfered with* In developing the starter, when good results

were not obtained, a new culture would be started* Aooord-

Ing to the superintendent, the time required to develop a

culture into a good butter starter was about 21 days*

More Information oonoemlng the plants visited Is list

ed In table form to better make a comparison between the

plants*
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p
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c
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 m
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 c
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 d
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l
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c
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p
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p
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c
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p
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.
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p
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c
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p
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i
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SEGTIOH B

EXPERIMElfTAL PEOBLBMS

Plan of Rqsearoh

In addition to tho genanal investigation ot ove&meTY Kan**

agemont and plant operations, special research was done on

prohleaui related to creamery n«nagement« The main problem

of research dealt} with the relation of quality of cream to

the quality of butter made from It*

Buttermaking la a very Important part of plant operations.

The quality of butter sold by a creamery la reflected on tho

company operations, whether It be good or bad* When a hi^

quality of butter is made by a creamery, the custoc^rs will

have a good feeling toward that company and may cause them

to buy other products also* The customers soon associate poor

quality butter with unclean methods and practices about the

plant*

A vast amount of research and experimentation has been done

on buttermaking. A great many discoveries have been made in

the practices of buttermaking. But, research workers flzxl

that they have about reached the end in trying to improve the

quality of butter by different and improved practices in the

actual making of the butter* Since butter is made from oreson,

it is important to understand the relation of the quality of

cream used to the quality of butter made from it.



Quality of Butter Compared to Quality of Cream

Procedure

Xn distinguishing the quality of butter made from the

cream^ the scoring was done more on a comparative basis than

on tlui particular score of one piece of butter* The varia

tions In the physleal condition of the Judge makes It Im*

possible for him to score butter exactly the same every day*

By scoring the butter on a comparative basis. It will be

more accurate and make the experiment more dependable*

In order to have the different kinds of cream churned out

at the same time, a special chum was designed and construct

ed* If a large chum had been used, the cost would have been

very high and time required to complete experiment too long*

Had small hand churns been used, the time required to get a

sufficient number of samples to compare would have been too

long* A new type of chum was designed, different from any

ever made* The amount of each kind of cream churned at a

time was not over a pint, and six samples of cream were

churned at one tine*

The chum was so designed that quart fruit Jars could

be used* The Jar was put In a trough with compartments

Just the size of the Jars. A top was put on to hold the

Jars In place, tftien the chum was running, the Jars turned

on an axis, thereby giving the same effect as a large bar

rel churn, shown in Figure 9*
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j
Pig# 9—Churn Used In Bxperimental Work*

Procesa of Churnlnyg •

Tim cream that waa produced under different conditions

or handled differently, was tested for the following!

1* Percent of fat In the cream*
2* Percent of acid In the cream*
3* temperature of the cream*
4. Sediment in the cream*
5. Flavor and odor of the cream*

About two-thirds of a pint sample was removed from each

lot of cream aikl poured Into the square quart jars, which

had previously been washed thoroughly and sterilized.

Figure 10, on the following page, shows the cream in

the Jars Just before the chum la started*
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Flg« 10—Experimental Churn with Cream in Jars.

The churning temperature on an average was 60 degrees. At

this temperature, it took about 45 minutes to do the churn

ing. All Jars of cream did not churn at the same time due

to the variation In the cream. As each jar had churned suf

ficiently, It could he seen while still revolving, and was .

removed•

The buttermllll was removed with a small strainer held

over the top of the Jar. The strainer holes woj?e the same

size as that used In draining cottage cheese. After the

buttermilk was reoK>ved|^ It was washed and then worked slight

ly with two wooden ladles (Fig. 11), by working the small

amount of butter from one ladle to the other*
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Fig# ll~Ladles Used In Working Samples
of Butter*

1!lie samples of butter were arranged in order and labeled#

for Judging and scoring#

msk 1b1

Pig* 12—Samples of Butter at Scoring.

The procedure of churning the cream worked very satis*

factorlly and gave a good comparison of the quality of but*

ter made from different kinds of cream#



The Effect of Ag« of Cream on Quality of Buttei*

Many produoera as well as oreameryiaen still believe that

cream need not be delivered more than once a week* It is

known that every kind of food deteriorates with age* To

check the quality of butter made from eream of different

ageSt sixty-eight samples wore churned#

Production of the Cream •

The cream used in this experiment was produced under

as near the same condition as possible each day. The same

methods of handling were used* J&oh day's eream was separat

ed and cooled about the same tiiae* The esream was held In

the milk storage room, which was maintained at a tempera

ture between S8-40°F* Table 8 shows the results. In read

ing the table for flavor and odor of ereamt Bad — old Havor

and odor, with high acid and off flavorsi Medium r slight

ly off flavored with fairly high aeldi Fair — no off flavors,

just high in aoidj Good as no off flavors and aold about 2 per

cent j Very Good Z Sweet cream with no off flavors.
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The tables 2, 3 and 4, show the score of butter that was

made from the cream that was produced and handled under

the same conditions. The main factor that caused the

variation in score was the age.

These tables show that some samples of cream made a

higher score batter than butter made from cream of a

lower acidity. It may be noticed that creamy up to four

days of age» made good batter.

Figure 13y taken from tables 2y 3 and 4y shows the

relation of the age of cream to the score of the butter

made from It.
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The Effect of Handling of Cream on the Quail*
ty of the Butter

Often cream la produced under very good condltlona hut

atill the quality of the butter Is bad* A study was made

of cream produced under the same conditions, but handled

differently* The condltlona considered were as follows:

Lot was producedf handled, cooled and Icepb properly}

Lot 2 was not cooled and held at 70 F*} Lot S was cocisd

and put In a dirty can, and held at 46^F*} Lot 4 was not
o

cooled, put In a dirty can and kept at 70 F*} Lot 5, warm

fresh cream poured la cold cream from day before and kept

at 45^F* The results are shown by Table 6*

TABLE V* RELATION OP HAHDLIHG OF CREAM TO QUALITY OP BUTTER

Samp*
no*

Tlu^s
run

Treatment of
Cz>eam

Age of
cream

at
churn

ing (days)

Condition
Of oream
at churn

ing

Score
of

butter

1 3 Handled correct

ly.
4 Good 91

2 3 Not cooled* Held
at 70Op.

4 Bad 88

3 3 Cooled to 50®p,
Put In dirty can

4
«

Poor 89

4 5 Not cooled* Put
In dirty can* *

Bad 87

5 3 Warm cream poured 3 & 4
on cold cream from
day beforehand ,
held at 45®F. 1

Med. 90

This table shows that cream may be produced under very good

conditions, but when Improperly handled the quality of

butter will bo low* The cream that was produced, handled

and cooled correctly was good cream before churning and

made a high score butter* The cream that was recognized as
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bad oreiui mad« a lov score batter*
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The Effect of the Eoldlty of Cream on Quality of
Butter

Zn order to oompare the effect of the acidity of the

cream on the quality of the hatter* samples of cream were

taken from lots of cream with different acidities and

chiirned* The seore of the butter is shown in Table 6*

TABLE VI, RELATION OP THE ACIDITY OF CREAM TO THE QHALI^

No,
samples

Acidity
of cream
at churn
ing.

Fat

in
cream

Temp,
cream

stored

Flavor of
cream at
churning

Score of
butter

6 ,605^ 33^ 38-40®P Bad 86

7 ,655^ 55% « .n Poor 87

7

OC
•

24% Pair 90

7 52% » Mod, 89

6 .26% 55% Good 90

7 .1Z% 40% II Ver.O. 91

Hearly all bad cream has a hi£^ acidity. But the quali

ty of the cream for buttermaking cazmot entirely be judged

by the amount of acid in the cream* as table 6 shows that

a sample from a lot of cream with an acidity of »65f( made

slightly better butter than cream that had an acidity

of .60J<,

" Jk,..,-- '-.W: A.

il' ■» p' } '
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The Relation of the Production and
Handllnf* of the Cream to the Qnall-

ty of Butter

Samples of cream were taken from cans that were received

from a cream route at the University of Tennessee Creamery#

The samples were taken as the cream was received# The

temperature and acidity of the cz>eam ware tested# The

cream was Judged for flavor and odor# and a sediment test

was made# A score of 10 on sediment was considered perfect#

A sample of each can of cream was churned and the butter

scored# To make a more simple comparlaon* the butter was

scored excellent for 92 score butter, very good for 91

score, good for 90 score, fair for 89 score, medium for 88

score, poor for 87 score, and bad for an 86 score#

Each cream producer's farm was visited to check on his

methods of production and handling# A card was filled out

for each producer# The bom, method of separation, meth*

od of cooling, method of straining, and method of keeping

the cream before delivery, were recorded#
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TABLE VII. RLiLATlON OP THE PRODUCTION OP CREAM TO THE

No. Temp. Cream

flavor
Cream
odor

Crean

acid
Cream
sedi-
Bwnt

Buttez
odor

Butter
score &
flavor

Condition
produced

1 60
k lumpy)
fair Good • 55 10 Good Good Fair

2 60 Pair Pair .50 10 Good Pair Pair

4 70
\ thick)
aood Good • 40 10 Good Good Good

6 66
\curdy)
Pair Med. .58 10 Good Pair Good

6 70 Good Good .20 10 Good Good Pair

8 64 Pair Pair ,43 9.5 Pair Pair Pair

9 64

icurdy)
1 Fair Pair .65 9.5 Good Pair Pair

11 68
1 thick)
Pair Good .30 9.5 Good Good Pair

14 70 Good Good .50 10 Good Good Good

16 64 Poor Old .51 a Poor Bad Poor

19 62
(lumpy)
Med. Med. .47 9 Poor Bad Pair

20 60 Med. Med. .63 9 Bad Med. Pair

21 '60 Poor Med. .72 9.6
Real
bad Bad Poor

22 61 Pair Pair .41 9.75 Med. Pair Pair

24 70
(cowy)
Pair Pair •44 9. Pair

Bad
Cowy Good

25 62
(bitter
Med. Med. .51 10 Bad

Ifiisty
Med. Good

27 63 Poor Med. .60 9 Med. Med. Poor

28 60 Poor Old .70 9 Bad

Old

Poor Poor

29 62 Me d. Med. .57 10 Bad Bad Poor

32 62
Cowy
Poor Med. • 59 9.5 Med*

Cowy
Poor Pair

53 65
(thick)
Pair Good .41 8.5 Good Pair Pair

34 60
(onion)
Bad

Cowy
Bad .63 9.5 Bad

Real
Bad Bad

35 62 Bad Med. .60 10 Poor Bad Poor

36 1 63 Cowy Cowy .69 9.5 Pair
Cowy
Poor Poor

B&oh number In Table 8 oorx*esponds to the number used on

the sample of oream churned and listed in Table 7.
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Tablo 8 lista tha actual conditions on each fazv*

TABLE VIII. CONDITIONS 01? CREAM PRODUCTION.
Ko.| Cooling strain

ing
Sepa
rator

Barn Ice
Box

General
condition

1
Cellar till
skimming then
Ice box

Yes No Yes Yes Fair

S Well box 11 a a If n

4 Ice box a tea a N Good

5
Cool In well
trough m

No n
No Good

6 Collar m
Yea It « Pair

8
^eep In hole
In bank-poor a II • m H

9 Cistern m « « m M

11
Concrete

trough H a
No If tt

14 Basement
m n

Yes a Good

16 f^ell box m No No
II

Poor

19 Ice box m Yes It
Yea Pair

20 Well house m n
Yes No Pair

21 Basement m
No No m

Poor

22 Spring n Yes « «
Pair

24 Ice
a tt Yes Yes Good

25 Ice m n n « Good

27 Cellar m No No No Poor

28 Cellar N It • a Poor

29 Cellar m M « n Poor

S2 Cellar M 11 Yes Yea Pair

53 Spring a Yes • No Fair

54 Cistern N n No
fl Bad

55
Keep in hole
in bank « No

n a Poor

36 Well box n a a a Poor
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Santamlne and Dlveraol In Treating Onion Creaa

Purpose « .

V fhe object of this axperlmnt was to find the different#

in the quality of the butter made from onion oream treated

with Santamlne and butter from onion oream treated with

Dlveraol* , Santamlne la an organic ohlorlne, while Diver-

sol la an Inorganle chlorine* ^he coat of Santamlne la

$1*95 per pound, while the coat of Dlveraol la 16- 2/i0

per pound*

Procedure -

A can of cream that had a very strong onion flavor was

divided into five parts.

No* 1 was treated strongly with Dlveraol

No* 2 " " mildly " Santamlne

No* 8 " " strongly " Santamlne

Ho* 4 " " mildly with Dlveraol

No* 5 was not treated

The santamlne .solution was made up 1 oz. to 1 qt* of water.

The Diversol solution was made up 1 pound to 1 gallon of water*

There were 20 pounds of cream in each lot*

80* 1 was treated with 2k pints of Dlveraol 80lut5.oi**

No* 8 " Santamlne "

No* 3 " " " 2/3 « • •

No *4 " " " l^ " " Dlveraol solution*

A sample of cream from each lot was churned* The judging

was done by seven individuals, familiar with butter but with

out knowing the treatment of the oreaca. The judging was

done individually. The preference of the judges is listed
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In Table 9»

TABLS IX, C0MPARI3O1I OP OREAM TREATED WITH SANTAMIHS AHD
DIVERSOL

No* Of Order of Preference of Treated Samples
Judges First Second Third Fourth Fifth

1 No, 2 No. 4 No. 1 No. 3 No. 6

3 No. 2 No. 4 No. 3 No. 1 No. 5

3 No. 4 No. 2 No. 3 No. 1 No. 6

One judge plaoed samples No. 2 and No. 4 as good butter;

No* 1 and No* 3 as a pronounced chlorine flavor« and No* &

as very bad onion flavor. Tltfeee judges placed No* 4 and

No* 2 as good butter without onion flavor, but No. 4 re

tained more of its good butter flavors than No. 2, No, 3;

and No* 1 as a pronounced chlorine flavor;and No. 6 as a

very bad onion flavor. All judges agreed on the two best

samples as either first or second. No. 1 and No* 3 was

placed either third or fourth by all judges. In each case

No* 5 was placed last*

.v4-

h
. , .

* , . ^ S -py -V. •■'■r J-A ■ y~ .

vkif



LACTOBACILLUS ACIDOPHILBS MILK

Object of Investigation

The purpose of this Investigation was to work out a pro

cedure whereby laotobaclllus acldophilus milk can be made

commercially with success*

Characteristics of Acldophilus Milk

To manufacture acldophilus isllk successfully recmlres a

thorough familiarity with the characteristics of the organ-

lam and Its behavior under commercial conditions» and the

ability to make qualitative as well as quantitative deter

minations on methods of obtaining fresh culture. The mand-

facture of acldophilus milk begins with the Isolation of the

organism, continues with Its being grown In a milk culture

In large enou^ numbers to be of theropeutlc value, and Is

ended by keeping this culture under such conditions as to

Injure Its constituent organisms during the marketing pro

cess as little as possible*

Isolation of Lactobaclllus Acldophilus

L. Acldophilus Is of Intestinal origin and Is often

Isolated from that source* The organism Is often Isolated

from the Intestine of white rots, dogs, calves and

beings* It la sometimes Isolated from dairy products. It

Is a difficult process but may be done satisfactorily In

bacteriology laboratories* The equipment available for this

problem was not sufficient to Isolate the organisms. The

L* acldophilus organism was obtained In a whey culture*
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Starting the Culture ••

Half pint milk bottles that had previously been steril

ized in an autoclave» were filled half full of cleany raw

skimmllk* These bottles were then heated in the autoclave

for 30 minutes at 15 pounds pressure« The pressure was

slowly released and bottles of milk cooled to 98^F«y in-

noculated with 1 c.c. of whey culture at this temperature»

and incubated for 20-24 hours* At the end of the incuba

tion period, the firm smooth looking curd in the bottles

was put in storage at 40*^*, to be used for making acido-

philus milk*

Method of Sterilization

The first problem was to fizid some way to sterilize or

sufficiently pasteurize the milk so that an acidophilus cul

ture could be put on the market with a pleasant color, and

pleasing flavor and aroma*

At first the milk was heated for 30 minutes at 15 pounds

pressure* This produced complete sterilization but also

produced a caramelized flavor, aroma and color*

Heating without Pressure

A Cold-Pac earner was tried* This consisted of a vessel

with a lid and a wire rack in the bottom to hold the bottles

?{ater was added until it Just covered the milk in quart

bottles, which were about half full of milk* Heat was

applied with an electric stove* Table 10 shows the

results*
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TABLE X. EPPEGT OF HEATING WiaHOUT PRESSl{RE
HSater Temp.

heated
to

Time
held

min.

Jondltlon
}f milk
ifter '
sterilized

Condition
of milk
after co
agulation

Days
heated

Temp, held
between
heatings

Canner

with
elect,
stove

190®P 30 lood
Gas and

contamina'n
3 con-

sec. Room

200®P 45 ?alr n « «

212®? 60
3aramel-
Ized n m a

When the milk was heated to 190®?., it remained in good

condition but the L« acldophilus could not work freelyii

due to the contamination remaining in the milk. When the

milk was heated to 212®P., for 1 hour the good flavor and

appearance of the milk was destroyed and atlll the milk was

not sterilized,*

Heating Under Pressure

Since heating for 30 minutes at 15 pounds pressure pro

duced a caramelized milk^ heating at different temperatures

was tried* The bottles of milk were heated in the auto

clave one day and then held at room temperature till heating

the next day. Table 11 shows the effect of heating at dif

ferent pressu3?es for a certain length of time.

Trials Lbs.
pres

sure

II iiT.Bi 1 -

Uin.
held

Temp .he Id
between
heatings

Number of
days heated

Results

2 5 15 Room 1 day Not sterile
2 5 5 2 consecutive
2 8 5
io 8 8 Good results

3 10 8
II !l Iff Slightly caramel.

The results show that when the milk was heated at 8 pounds

for 8 minutes on two consecutive days the sterilization was

complete enough to produce good acldophilus milk.
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The Mother Culture

The mother culture was carried ae was explained in starts

ing the culture* The milk was steriliaed at 15 pounds pres

sure for 15 minutes and cooled to 98®P. At this temperature

it was innoculated with previously coagulated milk and incu

bated for 20-24 hours* Transfers were made three or four

times a week. By very careful procedure this method worked

satisfaetorily. The culture may easily become contaminated

as the L. acldophilus are not very vigorous.

A system was worked out whereby a new culture could be

started frequently in case of contamination. A pure culture

of L. acidophilus would be plated out on agar and incubated

at 98^P* Then a colony of L. acidophilus would be careful
ly transferred into sterile milk and incubated as before.

By this method absolutely pure cultures were reproduced*

Agar Used -

In the plating of these bacteria, whey agar was used*

The colonies were very flanall and hard to pick. By experi

mentation, it was found that ihen a quart of corn was soaked

in 70®P», water for 2 days and then this water used in mak

ing up the whey agar, the h. acidophilus bacteria would grow

more vigorously and produce a larger colony. The writer

found that soaking the com for two days produced better re

sults than when soaked only one day at room temperature*

Incubating Bgulpiaent -

To produce acidophilus milk in a reasonable length of

tine and with the least amount of trouble^ it must be in-

ih
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o
Cuba tad at 90 P* Varioutt metaioda of Incubation W62*e tried*

It was found that the bast results were reeelved when a S* x

2* X 2^* Insulated box was used. A 26 watt globe was used

to keep the temperature at 98®p, By this method no expen-

sive thermostat was needed. The size of the box was no

factor other than the fact that the 25 watt globe just fur

nished enough heat to maintain a temperature of 98®F.

Storing

The milk, after coagulation, was stored in a milk stor

age room at 40°P. The curd kept in very fine condition,

the high quality flavor and aroma was not reduced in any

way, and there was no notioable reduction in the number of

bacteria.

Flavoring

The flavor of L. acidophilus milk is not pleasing to

everyone. The experimenting done on flavoring was to make

the acidophilus milk more palatable. When customers under

stand the high medicinal value of this cultured milk and

if it has a pleasing flavor, they will use more of it.

The flavors used were: orange, cherry, chocolate, and

raspberry. About 2 tablespoons of chocolate syrup, if tea-

spoonful of salt and 2-4 tablespoonfuls of sugar were

used in making up a quart of chocolate acidophilus milk.

Of the other flavors, about 1 teaspoon of flavoring with

the same amount of sugar and salt as used for chocolate,

were used in making up a quart. When produced commercially,

lactose sugar may be used. Lactose sugar will not only
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sweeten the product but will produee very f&vorable condi<*

tlona for the L* aoldophllus haoterla to grow in the Intes

tinal tract.

In order to get nany opinions as to which flavor was the

best, a quart of each of the above flavors, including plain,

was made up. Twenty different individuals were given a

sample of each of these five bottles and asked for their

opinion. The flavors were listed by them in the order

of t^eir preference as to first, second, third, fourth and

fifth. Table No. 12 gives the number of times each was

preferred.

TABLE XII. PREFERENCE OP FLAVORS OF AGIDOPHILUS MIIX
Kind Mrst Second Third 'Fourth Fifth

Raspberry 8 6 3 5 0
Chocolate 8 4 6 5 1
Plain 5 3 4 4 1
Orange 1 6 6 4 2

Cherry 0 8 2 4 13

Raspberry and chocolate were preferx*ed most, with the
•>

raspberry slightly more than the chocolate. Plain, orange

and cherry were preferred in order. The plain was pre

ferred by those familiar with acidophilus milk and idxo had

drunk it before. The writer found that it is easy to cul

tivate a taste for plain acidophilus milk. The more it

is used, the better it was liked. The bright color of the

cherry seemed to malra a bad impression*
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SUMMARY AHD COHCLUSIOHS

IBVESTIGATION OP PLANTS

1« Most managers of plants visited are college graduates.

8« The general appearance of the buildings and equipment,

of plants visited^ corresponds to the aiK>unt of business

done by that plant*

3. The miltc, in all the plants visited, Is bought on a

differential basis.

4. An average of 57.575^ of every dollar received by these

plants for milk and milk products is paid to the pro

ducer for the raw produotf

SXPRRXMEHTAL PH0BLEK3

The Relation of the Quality of Butter to the Quality of Cream

1. With present knowledge of the manufacturing of butter,

more improvement can be made in producing a high quality

butter by stressing cream improvement, rather than empha

sis on Manufacture of butter^

2. Kie age of the cream is an important factor in the quali

ty of butter made from it.

3. The quality of butter made from cream declines rapidly

after the cream reaches four days of age.

4. Unless cream is handled properly after production and

delivered at least twice a week, the cream will be of

poor quality, regai^Slesa of the care in production#

5. The acidity of the cream is of alight importance, ex

cept in extreme conditions, in determining the quality

of cream, but bad cream usually has been handled so
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oai^dlessly that the acidity la also hig^«

6t The quality of the butter usually oorresponds to the

eare in production and handling of the cream.

7. The quality of the cream received by the plant does

not always correspoiMl to the amount of equipment and

the possibility of good cream production. Some pro

ducers sell a higher quality cream after production

and handling with poor equipment and good care

other producers with good equipmeit and poor care#

8. Diversol and Santaraine were both good in removing

onion flavor from cream in the experiment conducted.

9. The cream that was produced,handled and cooled proper

ly, was good cream before churning, and made a high

score butter. The cream that was recognized as bad

cream made a low score butter.

Laotobaclllua Acidophilus Milk

1. By very careful handling to prevent contamination,

Lactobacillus Acidophilus may be carried in sterilized

milk.

£. It is difficult to sterilise milk without pressure, and

prevent a cooked or caramelized flavor ax^ color.

3. Milk heated for eight minutes at eight pounds pres

sure on two consecutive days, gave good results in

making L. Acidophilus milk.

4* The colonies of L. Acidophilus grow best on whey agar

prepared with a solution made by soaking cozvi#
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6* An insulated box may be used suooeeefully In incubating

aoidophilus by using a small watt bulb to maintain the

temperature at 98 deglKiee fahrenheit*

6. A small pressure canner may be used for producing acid*

ophilus milk commercially*
f

7* Acidopiiilus milk made by sterilizing the milk under

pressure is a pure culture, provided the culture used

for Innoculation is pure*

8* Some individuals prefer flavored aoidophilus milk to

plain*
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