College Bulletin No. 128.

Issued Monthly.

Extension Series II, No. 21.

Entered as second-class matter November 27, 1909, at the postoffice at Corvallis, Oregon, under the Act of July 16, 1894.

OREGON. AGRICULTURAL COLLEGE
EXTENSION SERVICE
R. D. HETZEL, Director.

Fruit and Vegetable By-Products
BY
C. I. LEWIS and W. S. BROWN

April, 1914.

The Bulletins of The Oregon Agricultural College are sent free to all residents
of Oregon who request them.

DIVISION OF HORTICULTURE
C. I. LEWIS, Chief, Professor of Horticulture.
Section of Pomology.
V. R. GARDNER, Associate Professor.
W. P. TUFTS, Instructor.
A. M. WOODMAN, Orchard Foreman.
R. E. MARSHALL, Teaching Fellow.

Section of Vegetable Gardening.
A. G. BOUQUET, Assistant Professor.
Section of Landscape Gardening and Horticulture.
ARTHUR L. PECK, Associate Professor.
DAVID MASTERTON, Superintendent of Grounds andGreenhouses.

Section of Special Research.
E. J. KRAUS, Associate Professor.

GLANCY RALSTON, Research Fellow.

Field Assistants.
F. R. BROWN.
F. C. BRADFORD.

Umatilla Experiment Station.
R. W. ALLEN, Superintendent.
Southern Oregon Experiment Station.
F. C. REIMER, Superintendent.

Hood River Experiment Station.
C. C. STARRING, Horticulturist.

Horticultural Extension.
W. S. BROWN, Assistant Professor.

Fruit and Vegetable By-Products
INTRODUCTION
It is comparatively easy to sell high class fruits or vegetables. They
are in such demand and bring such high prices that they justify high
cost of production, expensive freight rates, and higher charges for distribution and selling. Our problem does not seem to be concerned so
much with the fancy produce; it lies rather with the second and third
grade produce, the low grades, so to speak. These grades will not justify a very heavy outlay. Furthermore, they are increasing each year,
in proportion to the amount of fruit raised, and the bulk of this type
of fruit in the Northwest is becoming enormous. How we can best
utilize such products is a question that is testing the keenest brains in
the country.
We must attempt in some way to utilize all our product in one form
or another, and reduce the enormous waste which is taking place. We
believe that the fruit growers associations and the general selling
agencies are going to find it to advantage to handle various fruit products. The better grades of fresh fruit can undoubtedly be best disposed of in a fresh state; but the other grades in many cases will bring
in more satisfactor y returns when utilized by the canneries, vinegar
works, evaporators, or jell factories.
In this bulletin we deal with the by-products plant as an adjunct
to the association. We will deal with the problem from the point of
view of the amount of capital necessary, the best system of organization, and the general technique which is bringing the best results.
Inter-relation of the By-products Plants. The question is often
asked, "What kind of a plant should we put in,—a cannery, a vinegar
works, an evaporator, a jell factory, or what?" This question cannot
be answered offhand. There is undoubtedly a splendid field for all
these manufacturing plants. It would be unwise, however, to try working all our low grades into any one of these forms. Take vinegar, for
example; it would be very easy, if we attempted to work all available
produce into vinegar, to overstock the market. Again, we must remember that there are only certain types of products that are adapted
to each of these special uses. The ideal to which every association
should work would be,—first, to liandle as large a percentage of the
product as is feasible in the fresh state; second, to establish a canning
factory that can handle large quantities of both vegetables and fruits;
later, to install an evaporator for the handling of dried products of all
classes; and, finally, to add a vinegar works: in other words, to have a.
plant so organized that nothing goes to waste, each plant supplementing
the other.
For example, the peelings and cores from the cannery could be used
in a vinegar works, or the peelings could be dried to excellent advantage and later worked into jams and jells. By a combination of such
plants, the losses would be reduced to a minimum.
Let us take the question of apples. As far as vinegar is concerned,
we know that very green apples, sweet apples, or early summer fruit,
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or any fruit which is over-ripe, is not satisfactory. We know that if
such is used the vinegar will be of low grade. We also know that certain varieties, such as the Ben Davis and Gano, and apples of that
group, will not, as a rule, make a juice of satisfactory composition.
On the other hand these varieties will evaporate very nicely, and many
other grades of fruit which are not satisfactory for vinegar, are
superior for either canning or evaporating.
The peach is a well known example of the special adaptability of a
fruit to by-product needs; clings are preferred for canning purposes,
and should not have any red in the flesh; for evaporating, freestones
which have red in the flesh are preferred.
The question will arise as to which one of these plants should be
established first,—the cannery, the evaporator, or the vinegar works.
This question can be answered only by knowing the conditions in the
case, the amount of produce that can be raised, and the amount of capital that is available. One would also need to look carefully into the
general conditions for manufacturing, the water supply, transportation
facilities, etc. In this bulletin, under the separate heads of "The Cannery," "Vinegar Manufacturing," "Evaporation," we deal with the requirements of each of these industries; and, after reading these carefully, the association will be in a better position to determine what type
of factory it had better establish first.
Necessity of a Good Contract. *The efficiency of a growers' association depends in a large measure upon the nature of its contract with
the grower. The association in selling the grower's product must sign
contracts to supply certain amounts of fresh or manufactured goods to
the buyer. It follows, then, that the association must be given a fairly
accurate estimate of the produce to be grown by the producer as a
basis of information upon which it can make such contracts. Furthermore, the grower must bring all his produce to the association so that
he shall not be a competitor of the organization doing its best to further
his interest. On the other hand, the association must give its best services to the grower in every possible way.
The products marketed by the association usually are sold in pools.
Each kind of fruit or vegetable has its pool. These pools may be
formed, where there is little fluctuation in price, as is the case with
canned goods, dried prunes, etc., only once for the entire season. But
when a rapidly changing market demands it, pools may be declared
once a week or even daily. When the products of the association are
pooled, they have all the expenses of grading, preparation, and marketing, together with their proportion of the overhead load (as Interest,
insurance, depreciation, etc.), charged against them, and are credited
with the price which is brought on the market. When produce is
bought from a grower who is not a member of the association, the
grower is given somewhat less per pound than it is estimated the produce will bring to members. The association then enters the pool
with this produce and the profits from the transaction go into a reserve
fund for use in permanent improvements and for such other purposes as
the by-laws may indicate.
*See Appendix I for a sample contract.

FRUIT 'AND VEGETABLE BY-PRODUCTS

5

THE CANNERY
It is seldom that a cannery is established on a cooperative basis
until an association of growers has existed for a year or more. Of
course there is nothing to prevent the starting of a cannery at any time
the needs of the growers demand it, but it is better, usually, to form
the association first, allow the members to become acquainted with
each other, get an accurate knowledge of the crops that can be grown
well in their district and of the quantities of produce available for the
association and the cannery.
It is very poor business policy, indeed, for any community to start in
the canning business unless it has first considered all the important
points bearing upon the business. To secure these points it may be advisable for some member or members delegated from the association of
growers to investigate carefully the conditions existing in other communities, to draw all the lessons they can from the mistakes made in
other places, and to bring back information which may be utilized in
the organization of the new cannery.
Briefly, the general subjects which must have very careful consideration before a cannery is built are the following: Methods of organization; the amount of capital stock; the amount of money needed
for starting the enterprise; location of the plant; good water supply;
railroad facilities; a supply of fairly cheap labor; the probability of engaging a good manager and a good processor; and last, but not least,
what the possibilities are in the neighborhood for growing large crops
of produce suitable for canning and demanded by the market. If
these questions can be answered in a manner satisfactory to all concerned in a given community, the cannery, with proper management
and with loyal backing from its supporters, ought to be a success in
that community.
ORGANIZATION
Oregon has a state law permitting the organization of cooperative
associations of different sorts. Certificates of membership are issued
to those who subscribe to the enterprise, but no treasury stock is issued
or sold, and, consequently, there are no dividends declared on the stock.
The profits of the business are divided among the members in proportion to the amount each buys or sells through the association. This is
the true form of cooperative organization, and the only form which is
entitled by law to be called by the name, cooperative. Unfortunately,
this law is so cumbersome in some of its details that it is impracticable
and, consequently, is little used.
Technically, in contrast to the cooperative plan, is the plan of the
organization of stock companies which make returns to their members
in the form of dividends upon the capital stock held by each.
As a matter of fact, most of the so-called cooperative associations of
fruit-growers combine in their forms of organization some of the features of both of the above methods.
One very common form of incorporating is a stock company, fixing
the price of treasury stock at a low enough figure so that growers will
feel financially able to subscribe. Usually stock sells from $10.00 to
$25.00 per share. The number of shares that can be held by one indi-
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vidual may be limited or unlimited. Sale of stock is not confined to
growers as a rule—people in other lines of business being allowed to
subscribe a reasonable amount. It is important, however, that the majority of stock be held by growers, so that in case of emergency theycan control their own interests. Once a year dividends of 6% or 7%
are declared on the paid up stock. Only stockholders are entitled to
share in these dividends in proportion to the number of shares each
holds, but growers should be urged to subscribe for stock somewhat in
proportion to the amount of produce each brings to the association.
Each share of stock is entitled to one vote in conducting the business
of the company.
It is highly important that a reasonable amount of capital stock be
left unsubscribed in the treasury for the reason that people moving
into the community and others will wish to join the association from
time to time and will be dissatisfied if no opportunity is given them.
This is one of the easiest and safest plans of organizing an undertaking of this sort; but there is one caution, at least, to be given those
engineering the enterprise. Go slow in equipping the plant. Money is
apt to come in rapidly when great expectations for the future are
aroused and this money may very easily be spent on a building and
equipment which more careful investigation may show to be entirely
impracticable and inadequate for the needs of the community. Purchase machinery as it is needed.
There is another form of organization which is technically a stock
company, but in all its practical phases a purely mutual or cooperative
plan. In this method, capital stock may be sold to growers and to others, but one person can hold only one share of stock and can have but
one vote in business proceedings. No dividends are declared upon the
stock. After all expenses of operating, insurance, taxes, repairs, interest, etc., are paid, and one or two per cent of the gross receipts set
aside for a reserve 'or working fund, the balance or net profit of the
business is divided among the growers in proportion to the amount of
fruit and vegetables of different grades they brought to the association
during the season.
It is plain from the point of profit-sharing that the cooperative
stock company plan leaves little to be desired, the grower getting all
there is in the business. In this method of organization, however, one
very serious drawback is encountered, the difficulty in raising sufficient capital to start the business.
It is highly desirable to obtain the moral and financial support of
every grower and business man in the district to be benefited. To
get the support of everyone some associations make the mistake of
selling their capital stock at from $1.00 to $5.00 per share. That
course does not raise enough money to be a drop in the bucket toward
what is needed. The association is forced, in that case, to raise the balance by borrowing large amounts and paying large sums of interest.
Money is raised in this way only by the most strenuous efforts, and the
policy is a poor one from a business standpoint. Men who are in need
of a cannery in their neighborhood should be willing to give at least
$25.00 for a share of stock in the enterprise; and since they have more
money invested, will be the more interested in the business and more
loyal to it.
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Canneries are often started, of course, with not more than one-half
a million pounds of fresh produce in sight for canning purposes and
with small capital. Such a start should not be made, however, unless,
after a careful canvass among the growers, it is seen that the volume
of fruits and vegetables will be increased in the near future. Just
what the minimum amount of produce must be to leave a profit in
canning will depend upon the local conditions, such as the kind and
quality of fruit and vegetables, cost of buildings, real estate, etc. But
it may be taken as a general average that the cannery will need to
handle about a million pounds of fresh produce to do the work economically and to return what it should to the grower.
Just what it will cost to start a small cannery will depend so much
upon local conditions that it would be impossible to give any but wide
approximations. Some have made the start in a small way on $5,000
or $6,000 capital, but have had to increase this amount materially as
the needs of the business demanded it.
Often it may seem advisable to rent a building not especially
adapted to cannery operations and to run short-handed on special cannery machinery for awhile until fruits come into bearing and the size
of the business increases. It should be the purpose of the association
to increase this volume of produce just as rapidly as possible.
IC 1,000,000 pounds of fresh produce is taken as the minimum economic unit, then the cost of buildings, equipment, and working capital
for such a plant will amount to something like the following, not including land for buildings, which will vary widely in cost: From
$7,500.00 to $15,000.00 for buildings and equipment, depending in a
large measure upon the produce to be canned, the canning of vegetables
costing considerably more for preparation than the canning of fruits:
and from $5,000.00 to $15,000.00 for running the factor y until such
time as the canned goods shall have been turned into money, making
a total of from $12,000.00 to $30,000.00.
In case the membership is not large enough to afford sufficient capital by the sale of stock, one of the best ways of securing the balance
needed is to get the grower to loan money to his own enterprise. To
do this, loan certificates drawn in denominations of moderate size, say
$10,00, bearing interest and maturing at a fixed date, may be issued
by the association. Each grower is urged to take as many of these
certificates as he is able, and townspeople are often very material contributors.
All the money needed for permanent improvements and working
capital for the first season should be raised if possible; but, if a cannery has its real estate, buildings and equipment all paid for, it will
have no difficulty in borrowing all the working capital it needs from
banks.
In any association, whether organized as a mutual or a dividend
paying corporation, the directors, or an executive committee of the
directors, will have to call upon the banks frequently for assistance.
It is important, then, that the directors shall be men of business ability, of good moral and financial standing. Furthermore, each community in the district served by the association should have its representative on the board of directors, if possible, so as to avoid any feeling that the community has been neglected or unfairly dealt 'with.
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CAPITAL
Capital for the business may be considered to be of two kinds:—for
permanent improvements, equipment, taxes, interest, and the like; and
for working capital. Inasmuch as the first kind of capital has been
treated in the preceding pages, it will be necessary to say simply a
few words upon what is called working capital.
By working capital, is meant the money needed for purchasing
sugar, cans, supplies, of all sorts, produce shipped in from outside the
association, and for paying labor and the like. Such money must be
raised from the sale of the treasury stock or from outside sources until
the canned goods have been sold and turned into money. Just how
much will be needed for these operations depends, of course, upon the
size of the plant, the fruits and vegetables canned, and the quality of
goods turned out.
Reserve Fund. A word regarding the reserve fund. Some associations specify that the money accumulating in the reserve shall be used
for permanent improvements only. The better plan is to make the
regulation of this fund more elastic and allow the board of directors
to use it as the needs of the occasion demand. It is nothing unusual
for a cannery to have several thousand dollars tied up in the inventory
in the form of canned goods held for better prices, box-shook, labels,
spray material, etc. The reserve could be used as working capital for
supplying money for the business to take the place of the money tied
up in the inventory. The reserve fund used in this way would usually
make it possible to pay off, at least once a year, loans made for operating expenses. This gives the association a clean slate and a much
higher borrowing power than if notes are allowed to run from one year
to another.
The lack of working capital among farmers will be encountered
in any mutual or cooperative form of organization. In case some
grower finds it a hardship to wait until the end of the season before
getting any of his money, he may call for a statement of his account
and ask that part of his estimated receipts on the produce he has
brought in be advanced to him. (Of course, during the height of the
canning season, a great deal of money may be tied up in the business
before any of the canned goods are shipped to the buyers. Canned
goods are sold to a large extent during the late winter or early spring,
but delivery is seldom desired by the jobber or wholesaler before late
fall or early winter. This condition of affairs makes it necessary to
have a large working capital and often the ea nue.ry is compelled to
borrow for operating expenses.) If, however, it is seen that the grower
is really in need of this money for paying his labor and moving his
crop, from one-half to two-thirds of the amount estimated as due him
should he advanced even if the association has to borrow the money
and charge the grower interest. The association in such cases plays the
role of a financial benefactor to its members; because, upon the canned
goods in its warehouse, it will have little difficulty in borrowing enough
for its needs, while the farmer may have nothing bankable upon which
to secure a loan.
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CROPS FOR CANNING
First of all must be considered what varieties shall be grown for
the cannery. These will naturally depend, primarily, upon the conditions of climate, soil, markets, and the like. Growers should be advised to plant only such varieties as can be handled by the association
commercially. For instance, the Magoon strawberry is an excellent
fruit for home use and for a local market but is too soft to be shipped
to any distance and is of very little value as a canning berry, owing to
the fact that it becomes so mushy in the can. It will not be possible
to put up a uniform pack of beans if each farmer brings in any variety he chooses to grow. The best way to secure quality and uniformity in the pack is for the association either to buy seeds and plants
for the grower or specify what varieties shall be bought. It is usually
better for the association to do the purchasing, because it can get better prices by buying in large lots.
The kind and the varieties of fruits and vegetables should be determined upon before the machinery for canning is installed, because
it would do no good to install expensive bean cutting or cherry pitting
machinery, unless beans and cherries could be grown to advantage in
that community, and it would entail a large unnecessary expense. Another point to be considered is the fact that to operate a cannery most
successfully, means running it from early in the season to as late as
possible. Thus the overhead charges of interest on investment, cost
of upkeep of the plant, taxes, insurance, and the like are minimized.
In that way, also, it is possible to give employment to the manager,
the processor, the bookkeeper, and other laborers for the longest possible time. To accomplish this end we must have such crops as rhubarb and asparagus, coming on very early in the season, followed by
mid-summer crops and later by crops like apples, cabbage, and
pumpkins.
This wide distribution of varieties accomplishes another very important purpose. Wholesalers and jobbers do not like to buy simply
one variety from a cannery, such as beans or peas or pears; they
usually wish to buy quite a number of beans, perhaps, but plan to
"sweeten up" this pack, as they say, with some cherries or raspberries
or sweet corn.. If the cannery is canning simply a few varieties of fruit
and vegetables, it is in this way narrowing its market, and also, as a
rule, selling for lower prices.
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TABLE I.—FRUITS FOR CANNING.
Fruit

Varieties
Recommended

Date of
Harvesting

Av. Yields
per Acre

Av. Price
Paid

Apple

Good cookers.
Third grades of
other varieties.

Aug. 15
to
Nov. 10

Cherry

Sweet
Royal Anne
Elton
Sour
E. Richmond
Montmorency

June 20
to
Aug. 1

4 to 5
tons

$60 to $80
per ton

Peach....._

Lovell
Muir
Solway
Lemon Cling
Tuscan Cling
Phillips Cling

Aug. 15
to
Oct. 10

10 to 15
tons

$20 to $30
per ton

Bartlett
Third grades of
other varieties

Aug. 25
to
Oct. 10

10 to 15
tons

$18 to $30
per ton

Blackberry.

Snyder
Lawton
Kittatinny
Evergreen

July 25
to
Oct. 10

200 to 400
24-1b. crates

2%c to 31/20
per lb.

Currants

Perfection
Pays Prolific
London Market
Comet

June 15
to
July 18

180 to 210
24-1b. crates

4c
per lb.

Gooseberry

Oregon Champion
Downing
Pearl

June 10
to
July 4

300 to 450
24-1b. crates

2 1/2 c to 3c
per lb.

July 10
to
Aug. 15

300 to 450
24-lb. crates

3c to

Loganberry

$10
per ton

31hc

per lb.

Purple Cane
and
Black
Raspberry..

Shaffer's Collossal
Kansas
Gregg

July 1
to
Aug. 1

150 to 200
24-lb. crates

5c to 6c
per lb.

Red
Raspberry..

Cuthbert
Red Antwerp

July 1
to
Aug. 10

150 to 200
24-lb. crates

5c to 6c
per lb.

Strawberry

Clarke's Seedling
Wilson

May 25
to
June 25

100 to 150
24-1b. crates

4c to 4%c
per lb.
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FIELD MAN
In most instances a field agent under the control of the cannery
management will be a decided advantage in these operations. It should
be his duty to advise growers what crops the cannery desires to have
grown, how much of each, and when to harvest the crop to deliver it in
the best possible condition. Such a man must have a great deal of
judgment and tact, and be able to handle the growers without friction.
He should report his findings daily to the manager at the cannery. It
should be the general policy of the cannery to discourage very large
plantings of one variety by one grower, for the reason that the picking
and handling problem becomes harder of solution and, should most of
the farmers specialize on the same crop, the cannery might be almost
swamped by work at one season and have little to do at other times.
It is much better to arrange the plantings of a community so that there
shall be an even flow of produce to the cannery during the entire
season.
VOLUME OF BUSINESS
One of the most important things which a manager has to consider
is that of obtaining volume of business sufficient to run his plant up
to its fullest capacity. Only when large quantities of fruit and produce
are canned is the price of canning kept at a minimum. This question
of volume has a direct bearing upon the factor known as unit cost of
production. By unit cost we mean the average cost of preparing and
canning a case of any particular fruit or vegetable, in cans of different
sizes. The unit cost of production is decreased in the following ways:
By extending the operations of the cannery over long seasons, by keeping laborers occupied continuously, by getting the most out of the machinery and plant, by buying sugar, boxes, etc., in large quantities, and
by making possible larger, earlier, and better grades of market sales.
Especially is this true when a large buyer comes to the manager and
will place an order with him provided he can supply the whole of it.
If the manager is in a position to do so he may be able to clean up a
large part of the season's output to one good house.
Another thing, the volume of business enables the manager to afford more attractive labels on his canned goods. It is hard to estimate
just how much an attractive label helps in selling the output. Certain
it is that some of our best known and most popular labels could not be
bought for thousands of dollars from the concerns using them. If
the product is not up to standard, however, such a label merely serves
to point out or standardize this particular brand, thus enabling the
public to avoid it.
Again, when large amounts of products are to be handled for the
season, the association can afford to employ higher grade men for its
processor, manager, and bookkeeper.
THE PLANT
The cannery should not be located in proximity to a slaughter
house, a tanning factory, or low, marshy places, where flies breed and
noxious odors taint the air. Wherever possible, dusty highways or
streets should be avoided. If such a highway cannot be avoided, treatment with oil about the premises can overcome a large part of the
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trouble with dust. If the approaches are treated two or three weeks
before the cannery is to be started, the oil will be sufficiently soaked
up so that it will not be tracked into the buildings to any great extent.
Such an application will last for several weeks and may need repeating
only once or twice during the summer. Needless to say the cannery
should be located, if possible, upon a railway or boat route. If both
railway and water transportation are handy, so much the better. It
gives competition in freight rates. For the convenience of the growers
and patrons of the concern, the cannery should be located in some
town, preferably as nearly central as possible, in the fruit district that
it serves. As the outlying sections increase their production, it will
be possible to place, in some of the more important of them, small or
sub-canneries. These should be under the direct control of the central
cannery.
Arrangement. The cannery buildings should be designed especially for the products that are to be packed and stored in them.
They need not necessarily be expensive, but the foundations, especially
for the ware-houses, should be very solid. Concrete makes one of the
best foundation materials. There should be separate rooms for preparing, processing, cooling, and storing the canned products. Between
these rooms should be partitions so that the steam and heat of the
processing room need not trouble the workers in the other parts of the
building. The preparing room should be large enough so that the
fruit and vegetables can be prepared in quantities sufficient to keep
the processing department going at full blast, and arranged, so far as
possible, so that the produce shall move continuously from the receiving
clerk to the processing room. In designing the cannery, sufficient
floor space should be allowed to give each machine a permanent location, making it unnecessary to move machines to make room for other
crops. In some cases, however, when a machine is needed for only a
short season it may be better to move it to a storage room to keep it in
better condition and to allow more space for other purposes.
The storage rooms need not necessarily be connected with the cannery proper. In some cases, where the land adjoining the cannery is
limited or not owned by the cannery, it may be an economy to rent
such storage rooms near by for housing empty cans, box-shook, etc.
In many instances the storage of the cannery is sufficient through most
of the season and outside storage is obtained only during any special
rush in the business that may come up.
Floors. For a short season of canning, cement floors are favored
by many canneries. These floors, while new, are easily flooded and
cleaned, but they gradually wear unevenly and are rather hard on the
feet. If cement floors are used they should have boards or slats for
the runways. Slatted walks should always be employed in the processing room where cans are to be lifted from retorts and the water is
splashed on the floor. It should not be necessary for employes to have
to wear rubbers in their work about the building. Some of the best
wooden floors are constructed from maple, oak, or fir flooring. This
should be of good quality and well cut, so that it will fit very tightly.
Sometimes the floor is cut without tongue and groove so that sections
As a rule, all the preparing
can be removed whenever necessary.
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work should be done on the lower floor of the establishment, because
the board floors will leak more or less and the work can be more economically done with one superintendent on one floor, unless it is a
very large establishment where a number of foremen are needed.
The floors should have a pitch of about one and one-half inches to
ten feet, away from the walks or runways, and they should be frequently connected with the sewer which takes this water off. Benches, tables
and the like should be of hard wood, often covered with sheet iron,
with no angles that cannot be easily reached and cleaned. Stools
should be supplied for workers who will be sorting or cutting the
products, and, often, spring boards are supplied for the workers to
stand upon to ease their feet.
It is very important, too, that the ceilings should be high and
the walls be smooth and light in color. This gives an abundance of
light and a chance for air to circulate freely. Such walls can be
whitewashed frequently and kept clean and sanitary.
Sanitation. Lighting and ventilation are of the utmost importance
in every cannery, because sunlight is one of the greatest disinfectants
in nature, and the free circulation of fresh air not only rids the room
of undesirable gases and odors but also fits the laborers to do better
work. Plenty of windows should be inserted in the sides of the building, and, where necessary, a skylight should be put in the roof. Turrets or cupolas on the roof will usually be sufficient to provide ventilation, especially if the ceilings are high, but in very hot weather, if the
air becomes oppressive, artificial ventilation may be maintained by
means of fans.
Every cannery that expects to run on a sanitary basis and provide
for its help reasonably pleasant surroundings, should have drinking
fountains, doing away with the old disease-bearing cup, and should
have all the conveniences of toilets and cloak-rooms.
Water Supply and Sewage. Several canneries have made the mistake of building and equipping their plants before carefully investigating the quality of the water. The result has been that some of these
canneries have lost much of their pack for one season, due to the presence of iron and other salts in the water. In the case of one cannery
coming to the writer's attention, the entire pack of vegetables was
turned black.
Disposal of waste and sewage becomes a problem of no small importance in the cannery and if a natural body of water sufficiently
large to carry its waste is not available, settling tanks and filters will
have to be provided.
Utilization of Waste. The cannery is supposed to be an institution
to save waste, but frequently canneries are very wasteful places. Every
part of the fruit or vegetable should be utilized, if possible, and the
successful manager will be on the alert constantly to discover new uses
to which the -"waste" can be put.
In canning apples, the cores and parings can be used for vinegar
manufacture; the seeds for planting in nurseries; and the pulp from
the cider press for feeding purposes. Where cherries are canned on a
large scale, it pays to ship the stems and pits to Germany. The seeds
of peaches are being utilized for the making of flavoring extract. Feed-
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ers of hogs are always glad to get the garbage from a cannery and are
willing to pay a reasonable price for it.
"Save the Waste!" should be the slogan of the cannery down to the
minutest particle of produce passing through it.
Machinery and Equipment. Naturally, this will depend upon the
amount of fruit and vegetables which is to be canned during the season
and the varieties which are to be handled.
In a cannery where the business is almost entirely that of processing
fruit, fewer machines -will be needed than where -vegetables are to be
put up. To do the work economicall y , the rule of getting the best in
whatever Mint be had, applies here very strongly. Avoid getting too
many machines at first until it is seen exactly what the situation demands.
Before the plant is designed or built an expert processor and
cannery man (not a promoter) should be called in to give advice regarding the arrangement of the building and the floor space necessary
to accommodate the machinery. Later, after the building is constructed, advice must be obtained regarding the installation of such
machinery. The thing that should be emphasized at this point is the
fact that overhead carriers or conveyors, box nailers, bean cutters, and
other automatic machinery save a great amount of hand labor and
should be made a part of the plant wherever possible.
OPERATION
As has already been stated, a farmer should he advised by the
cannery, through its field agents, as to the best kind and amount of
"stuff," which he should grow, and which the canner y is equipped to
take care of. The agent should act here as the "go-between," representing the interests both of the grower and of the cannery. In many
places, produce must be shipped in over some considerable distance and
the cooperation and good will of the railroads -will be needed to handle
this product very promptly and without loss. By applyin g to the proper
railroad authorities before the season starts and laying the case before
them, switches at convenient places can be arranged for and special
minimum commodity rates can be determined upon for the season. It
is to the interest of the railroads as well as the grower that the cannery
should succeed, and when they are approached in the right spirit they
are usually quite ready to cooperate.
Receiving. When the produce is received at the cannery platform,
it should be weighted and carefull y examined by the receiving clerk,
in the presence of the grower, and deductions made for over-ripe, green,
wormy, or rotten fruits and vegetables, subject to grading rules of the
association. If such examination is made before the eyes of the grower
and he can see why he is being dock ed on his produce, it not only will
send him away better satisfied over the result, but will show him what
he can do to remedy such conditions. Many times lie may save himself loss by merely taking greater precaution against bruising or mashing fruit on its way to the cannery. On the other hand, it must be admitted that sometimes growers try to cheat not only their neighbors
but their own enterprise by putting up fruit in a dishonest manner,
trusting that the receiving clerk will not get to the bottom of the box
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of green beans, or will not examine the bottom of the basket of small
fruit and that in this way he (the grower) will get a few more cents
for stuff that never ought to have been taken to the cannery. In the
long run, however, that is obviously a poor policy for a man to pursue,
because he not only is spotted and watched by the management thereafter, but he endangers the business and reputation of the cannery on
which he himself depends,
Grading. After the produce has passed this inspection it is taken
from the receptacle in which it is brought to the cannery and placed on
grading tables or upon slow moving belts. Here careful sorting is done
to remove unripe, misshapen, bruised, rotten, and wormy fruits and
vegetables. Grades depend upon such factors as size, degree of ripeness, toughness, color, etc. The stone fruits, such as apricots, peaches
and plums, are usually graded for size before washing by passing them
over screens of wire of different sized meshes. Cherries, however, are
first stemmed and washed, then graded. Pears are picked green and
hard and kept in boxes until ripe before canning. Apples of the varieties
which cook best are preferable for canning, but windfalls and culls of
all varieties can be used for pie stock. Berries are not graded for size.
Most of our common vegetables with the exception of rhubarb and
spinach, are graded before washing. Rhubarb and spinach have imperfect specimens removed while being washed in the troughs.
Asparagus when large, is stripped and cut into pieces which fit
the can, the cut end pieces going into a special pack for soups.
Beans are first graded for size by passing over vibrating screens,
made of rods running in the same direction and different distances
apart. The best beans are from 2 to 2 1/2 inches long and about 1/8 inch
thick. These small beans should be practically stringless and the
larger sizes should have few strings and should be brittle, not tough.
For this reason, it is better to bring beans to the cannery in baskets
or in boxes rather than in sacks because they sweat and get tough in
sacks and will need to be freshened up in cold salt water, if delivered
in this way.
After grading, the beans are "snipped" or have their ends removed,
usually by hand, though machinery is made for that purpose. They
are ready, then, to be washed.
Beets are graded into four sizes, generally. Those under 1 inch are
called rosebuds; from 1 to 1 1/2 inches, medium; from 1 1/2 to 2 inches,
large; over 2 inches, very large. This vegetable is put into a cylinder
of wooden slats, separated by the above distances, called a squirrel
cage. In revolving, the beets drop out into their respective grades
and are ready for washing.
With cabbage, the outside leaves are discarded and the head quartered lengthwise of the core which is cut out.
Tomatoes to be first class should be smooth, fairly large, of a good
red color, (yellow tomatoes do not make an attractive pack), evenly
ripened, and having a large amount of solid meat well flavored. The
grower should be docked severely on his rotten and green fruit. Green
tomatoes can be held for a few days to ripen up and fruit too rough
and misshapen to peel well may be set aside for tomato pulp.
Pumpkin and squash should be uniformly ripened, with a hard rind
and a thick yellow meat of good texture. Specimens grown in the corn
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row are not apt to be so uniformly ripened as where they are grown
in the open.
Washing. Small fruits of firm texture such as strawberries and
black and red raspberries are hand picked to remove trash and the
strawberries are stemmed by hand. The fruit may be spread upon
enameled tins or plates when it reaches the sorting table and as soon
as the trash is removed should be washed under sprays of water having
a weak pressure. The, blackberries and softer grades of other small
fruits may be too soft for this treatment and in that case, should be submerged in a tank and the trash floated to the top of the water.
Gooseberries and currants are first run through a fanning mill to
remove leaves and trash and then passed through a hulling machine
where the stems and blossom ends are removed. Following this they
are thoroughly washed.
The tree fruits and the vegetables are washed in tanks or troughs,
usually by rolling the produce about and following this with a considerable pressure of water from a hose or from sprays.
It may be well to add here that, in all operations of the preparation
where piece work can be performed, such a system is more economical
and satisfactory as a rule than payment of wages by the hour or day.
This system implies, of course, that all receptacles used in any operation
of the factory shall be of equal size, so that every worker has an equal
chance.
Preparation. After being washed, apples and nears and some of
the stone fruits need additional attention before being ready for
blanching or filling.
Apples must be peeled, cored, and cut into pieces, usually by machinery, and then passed to a tank containing a brine solution (5 lbs.
salt to 50 gallons of water) where they are held until ready for
blanching to prevent oxidation and consequent discoloration.
Pears are treated in much the same way except that they are
peeled, and cored and cut by hand.
Peaches are often peeled by hand with a knife which has a guard
that prevents cutting too deeply. A few varieties will peel readily
when scalded in steam. The fruit is cut in half along the suture side,
pitted and lain on its flat side on a tray covered with cheesecloth. The
cloth is then folded over the peaches and the tray placed in a steam box
for 3 or 4 minutes. When taken from the box the fruit is peeled with
the fingers very carefully. Careful treatment in this way insures a
fine looking product. The lye process for peeling peaches is most
commonly used. The fruit is cut and pitted as for steaming and then
passed through a weak lye solution (2 oz. to 1 gallon of water) for
about a quarter of a minute when the peeling will be removed. After
coming out of the lye bath jets of cold water are sprayed upon the fruit
until the ragged pieces of skin are removed and then the peaches are
kept under sprays of water or in a tub of water until ready for,
blanching.
Apricots are not peeled, usually, though the large smooth varieties
like the More Park are sometimes peeled for a fancy pack.
The sweet cherries like the Royal Anne are not pitted, usually,
but the sour cherries used mostly for pie fruit have the pits removed.
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Where the tonnage of sour cherries is not large they may be pitted by
hand; but when large quantities are to be handled, a power pitting machine is much more economical.
The beet, after being washed, must be steamed in retorts for about
20 minutes at 220° F. in order to loosen the skin. Peeling is then done
by hand.
Pumpkins and squash, after having been washed and steamed, are
cut into large pieces and cooked in retorts for about 20 minutes at a
temperature of 240° F. to soften the rind and fibre. The mass is then
passed through a machine called a cyclone which removes the skin and
fibre from the pulp. The pulp is hailed down to the right consistency
and is ready for filling.
Tomatoes are scalded just enough so the skins will peel readily but
not enough to soften the pulp. They are then placed in pans or
buckets or in the bowls of specially prepared tables where they are
peeled and cored by hand. Large factories have automatic conveyors
of different kinds to carry the vegetable to the peeler.
Blanching. Blanching consists in putting vegetables or fruits into
a bath of hot water, Usually at about the boiling point, and, sometimes,
containing a small amount of salt.
The par-boiling received in this way before the product is sealed
in cans does more to break down its fibre and soften it—vegetables,
especially—than a much longer cook in closed cans would do. In addition, blanching removes mucous substances from vegetables and prevents light colored or white fruits, such as Royal Anne cherries and
pears, from becoming discolored in the cans.
The time needed for blanching both fruits and vegetables varies so
widely with the age and quality of the product that, for different
"batches" of the same variety of vegetables, for instance, it must often
be determined by the processor by experiment. Usually from 1 to 3
minutes is sufficient to soften fruit and from 1 to 5 minutes is enough
to soften vegetables, but for string beans, rather old and tough, nearly
double the above time may be needed.
Marking. Every cannery has its code of marks which are placed
on its cans to indicate variety and quality. Thus "L M" might denote
a pack of loganberries of standard grade with, 20% syrup and "S Z"
might stand for strawberries put up extra special in a 55% syrup. It
is important that this code be kept secret, so that no two canneries
shall have the same marks. Otherwise an unScrupulous jobber could
declare a shipment not up to the standard ordered and send back.poor
samples from another cannery to prove his statements. The marking
should be done before the can is filled and only first class ink that will
not come off during processing should be used. The ink should be
carefully tested before any produce is canned.
Filling. Before the cans are filled all dust and dirt which has accumulated on them in transit must be removed. This washing may be
done by hand or by steam, using machinery prepared for that purpose.
The filling process is performed either by hand or by machines.
The hand operation is much slower but should not result in any damage
to the fruit. On the other hand, machinery, if not suited to the particular fruit, may mash it up and put it in the can in poor shape. How-
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ever, machines for filling purposes have been so perfected the last few
years that the work is usually done very neatly and economically.
These filling machines go on the principle of leaving so much bulk in
the can or filling within a certain distance from the top, depending on
the fruit or vegetable. The weight which may be packed into a can
of a certain size will vary not only with the fruit put in it, but with
the size of the pieces into which this product is cut. In other words,
first class peaches, pears or apples of good size, cut in liberal pieces, will
take up more room and weigh less in a can than will the smaller pieces
cut from smaller fruit. See Appendix II for weights required by National Pure Food Laws.
Exhausting. After the can is filled, syruped, brined, or watered,
it is placed in an exhaust box and subjected to steam heat of about 180°
F. for from one to three minutes. This exhausting is not needed for
articles which are hot when they enter the can, such as peas or corn,
or for fruit covered over with hot syrup. Exhausting is only used to
drive out the air from the can before it is capped.
Cans. The cans used in a commercial cannery are of two different
kinds as a rule. (Glass cans are coming into use for some special fancy
products butt require special filling and capping machinery, and are
not here considered when speaking of commercially canned products.)
The two types of cans used almost entirely for ordinary products are
one with what is known as the open top, or "sanitary" can, the other
with a soldered top, often called the "hole and cap" can. Each of
these types may be manufactured either of plain tin or of what is
known as enamel-lined tin. The plain tin may be used where the contents will not eat into the tin and form objectionable salts of tin in the
food. It is cheaper than the enamel-lined can.
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Owing to the fact that the plain tin can, especially, is subjected to
the corrosive influences of acids and other substances present in canned
goods, causing the deposition of salts of tin in harmful amounts in some
instances, it is undoubtedly safer to can products, which attack tin
vigorously, in enamel-lined containers. The presence of salts of tin,
however, in very small amounts is not considered deleterious to the
health and is permitted by the National Pure Food Laws up to 300
milligrams in a kilogram of the contents. See Food Investigation Department Regulation 126. The fact remains that the light colored
fruits, such as apples, pears, white peaches, etc., are discolored to some
extent when packed in enamel-lined cans, and beans are turned bitter
in such cans. When it is practically certain that canned goods will be
consumed before tin is present to excess in the contents, the plain tin
can may safely be used. The following table shows the cans commonly used for produce of different kinds.
TABLE III.—CANS SUITED TO FRUITS AND VEGETABLES.
Enamel-lined Tin
Plain Tin
Berries (all kinds), Red Cherries,
Apples, Pears, White Cherries, White
Peaches, Beans, Peas, Corn and Toma- Plums, Prunes, Peaches (except White
Peaches). Apricots, Beets, Rhubarb,
toes.
Squash, Pumpkin, Jams.

The cans vary in size from what is known to the trade as a No. 1
to a No. 10, and in the following table are given in the order of their
dimensions.
TABLE IV.—*DIMENSIONS OF STANDARD CANS.
Hole and Cap

Sanitary
Sixe

Height
Inches

No. 1
No. 1 (tali)
No. 2
No. 21
No. 3
No. 3 (tall)
No. S
No. 10

Diameter

Height

Diameter

Inches

Inches

Inches

4
4 3/4
4%6
4%
4%
5 1/2
6 3/16
6%

4

2%

4%
4 13/4
4%
5 1/2

8%
4
4%
4 14

7

63

2 13/46
2 13/46
3%
4
46/16
4 6h6
6 6i'a2
6%6

*All outside measurements.
Capping. In the process of capping the open top or sanitary cans, as
they are called, the tops are crimped on by a special machine for that
purpose. This machine will cup about 30 cans per minute, or from 1,500
to 1,800 per hour. Where the tops are soldered on, the operations of
wiping the top, putting it in place and soldering are performed by a
special soldering and capping machine which takes 12 cans at a time,
or about 85 a minute, handling from 4,000 to 5,000 cans per hour.

Leaks. After the cans have been capped they are placed in a vat
of boiling water to detect leaks. If there are leaks, bubbles of air will
arise to the surface. Leaks are usually caused by defective soldering
or by a crimping machine that is not working properly. They may be
found on the bottom or side of the can, along the seams, and may be
so small as to escape detection by the naked eye. Sometimes a piece
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of can may be forced into the opening with a result that the contents
stays airtight for a time, but finally begins to leak. This is sometimes
not discovered until the can is on the shelves of the grocer and after
considerable damage has been done by the contents running down over
other stock.

Fig. 5. A CAPPING MACHINE FOR "SANITARY" CANS AT WORK.
Processing. Processing, as it is called in cannery parlance, is nothing more than cooking. This phase of the operation, however, requires
the very best judgment of the processor. It is easy either to undercook the food so that it may not keep well, or to over-cook it so that it
may taste scorched or overdone. Cooking also has a marked influence
on the color of the product. The time of cooking depends on the size
of the can being processed and the contents of the can.
Fruits and a few vegetables are processed in boiling water in open
vats or in retorts with the lids removed. The vats have coils of pipe
in the bottoms from which live steam jets heat the water. The most
modern vats are fitted out with conveyors which take the product
through the water in the time needed for cooking. Several different
styles of patented cookers and conveyors are on the market.
Most vegetables, on the other hand, must be cooked at temperatures above the boiling point, varying with the different vegetables, in
order to destroy bacteria which cannot be killed quickly at a temperature of 212° F. and which, if present in canned goods, cause spoilage.
Cans containing vegetables are placed in retorts, made in several styles,
which have doors or lids which can be closed air tight. Steam is then
admitted until the proper pressure is reached, or the cans are first surrounded by water and then steam is turned in.
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TABLE V.—PROCESSING.

Vegetables

Asparagus
Beans (green))
Beets
Cabbage
Corn
Peas
Pumpkin

_

.......

Rhubarb
Sauerkraut
Spinach.....
Squash
Tomatoes

Size of Can

Exhaust

Temperature

Time

No.
2 1/2
2
3
3

Minutes
3
3
5

Degrees F.
240
240
245
240
250
235-240
250
212
212
245
250
212

Minutes
12
30
60
45
75
35-40
90
13
45
45
90
40

2

--.....

......

2
3
10
3
3
3
3

3
......

8
3
5

a

Fruits
Apples
Blackberries
Cherries
Cherries ( sour )
Gooseberries
Grapes
Peaches
Pears
Plums and Prunes —
Raspberries
Strawberries

10
21/2
2%
10
3
2%
3
2%
---

2
2

3
3
3
4
3
3
3
3
3
2
2

212
212
212
212
212
212
212
212
212
212
212

10
14
18
40
12
14

25
16
14

12
14

Table V is not, meant to indicate that the vegetables and fruits noted
are packed only in the sizes of cans there specified, but simply shows
the amount of time required in processing this size of can of the quality
that is usually packed in this size. It must be borne in mind that the
time of the process is in proportion to the size of the can filled, as
well as the age or toughness of the variety canned. Thus, with peas,
there is quite a wide difference in temperature and cook between the
"petit pois," or youngest and smallest peas, and the marrowfat, the
oldest and largest size.
One of the common mistakes made by canneries just breaking into
the business is to put up a pack of goods before finding out the requirements of the trade. Usuall y , in the case of fruits, the error is in
making the pack richer in syrup than the trade demands. For instance, the trade wants pie blackberries put up in a water pack and will
not pay the extra cost of a 20 or 80 degree syrup which may be used by
the uninitiated. Again, the trade has become accustomed to buying
certain qualities of fruit and vegetables In cans of a particular size.
Thus a water pack of pie gooseberries would be put up in a No. 10 can
while a. fancy peach would go in one of the smaller sizes.
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There are many terms used by canners to designate quality, such
as extra special, extra, extra standard, select, seconds, and the like,
depending upon the per cent of syrup in the contents and upon the
quality of the produce.
TABLE VI.— • SYRUPS AND GRADES OF PACK.
•

cd
.b1
,.)
Pi

ea
,d

z

'

S

ta

Cherries
Apples
Apricots
Blackberries
Strawberries
Loganberries
Raspberries
Gooseberries
Grapes
Peaches
Pear s
Greengage Plums
G. D. Plums.
Egg Plums
Damson Plums
Italian Prunes

6'

,

... .......
..

8

co

8

s.
c.

,u

o.,
a.

.

co

ci2

1

pa

y

to

f:24

L12

M

Vo

%

%

%

13
20
20
20
20
20
20
20
15
20
15
20
20
20
20
20

20
30
30
30
30
30
30
30
20
30
20
30
30
30
30
30

28
40
40
40
40
40
40
40
30
40
30
40
40
40
40
40

8
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

• All these grades tested at 60° F. Balling-Brix scale for sugar.

;4
11

% _

%

33

33

55
50
50
50
50
50
40
55
40
55
50
50
55
50

55
55
55
60
55
55
40
55
40
55
50
50
55
50

FRUIT AND VEGETABLE BY-PRODUCTS

27

Vegetables are packed in a salt solution or brine containing the
proportion of salt which experience has shown to be best for that
variety.
TABLE VII.—BRINE CONTENT OF PACKS.
Salometer Test.
( Saturated Solution at 6 0 ° F. =10 0 )
Variety
Spinach
Asparagus
Beets
Beans
Cauliflower
Celery
On ions
Peas
Cabbage

Rhubarb, usually, is put up in water
% Salt
3 V2
without sugar or salt. An "extra" is
5
sometimes canned containing about
5
5
3 5 % syrup.
5
5
Tomatoes, no salt or sugar.
5
5
Pumpkin and squash, no salt.
7

Sugar and salt are the only chemicals which should enter into the
pack. If fruit and vegetables are processed properly there will be little trouble in keeping the color of product fresh and attractive.
Benzoate of soda up to a strength of one-tenth of one per cent may
be used lawfully in most states as an aid in food preservation. It is not
used in products which are cooked and hermetically sealed, but is
often employed in the preservation of pickles, berries cold-processed
and shipped in casks, and the like. Where utensils and treatment are
sanitary in every respect, it may be said that benzoate of soda is never
needed in the preservation of fruit or vegetables.
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Cooling. After the fruit is thoroughly cooked it is placed in tanks
of cold water to lower it to normal temperature as quickly as possible.
Where this is neglected or is not thoroughly done, produce put away
in storage in large quantities tends to retain the heat for a longer, time.
The result is that the contents of the cans is overheated or overcooked
and becomes mushy and broken down. Flavor, too, is impaired. Sometimes such vegetables as beans and tomatoes may even be turned black
by this retention of heat.
After the cans have been lifted from the cooling tanks they are
taken to the cooling floor and stacked on wooden trays which will hold
one dozen No. 2 1/2 or five No. 10 cans, and left there over night or until
such time as cool enough to put away in storage. When cool, the cans
are given a final test for leaks by tapping them with a small steel rod.
The leaking cans have a peculiar dead sound easily distinguished by
one familiar with testing. The product is removed from the faulty
can, recooked, and repacked into a lower grade.
Many canners stack their goods for cooling in the storage room.
Others believe it a better policy to have a cooling floor or room adjacent to the cold water bath and to distribute the different products
from that point to the various parts of the storehouse, where the different varieties are stored.
Spoilage. Loss in canned goods occurs in three different ways.
When the produce has not been sufficiently cooked or not cooked at
high enough temperature, we find a condition known to the trade as
"swells." The gas generated in the can by bacteria, which have not
been killed in cooking, as they feed upon the produce, causes a distention of the can, a condition easily detected. Sometimes though, overfilling may give the can a similar appearance. Wholesalers often buy
their canned goods under contract to stand the loss due to swells up to
from one-half to one per cent. Another cause of loss sometimes occurs
when fruit or vegetables are kept too long before canning. In that case
lactic bacteria are usually responsible for the trouble; doing their work
while the raw product Is "sweating" or "wilting" before it is canned.
Bacteria have an especially fine opening for their work whenever a delay in capping or processing causes the product to be held for some time
after blanching before it can be "put up." The softened condition of
the fruit or vegetable due to blanch ing, combined with a warm temperature, allows very rapid bacterial action which causes not only a
sour condition but often a cloudy appearance in the juice as well.
Again, "flat sours" are caused, sometimes, by insufficient processing.
The bacteria in this case must be of the kinds capable of breaking down
carbo-hydrates into simpler compounds without the generation of gas.
In such cases the spores of the bacteria are not all killed in cooking
and may vegetate slowly, causing the sour condition to appear some
time after the product is canned.
In the third place, there may be some loss from leaks as has been
previously indicated. However, where care has been taken to look for
these leaks after processing has been done, the loss should be very
small.
Samples. In this connection the subject of samples and sample
taking should find place. There is nothing more important from a
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Sample No.
Size Can

_

CanMark
Grade
YAriety_.

Case Lot
Benton County Growers' Assn

Corvallis, Oregon

Fig. 7.

Sample No../.Zyj:'
Size Can
Caullark„/
Grade

VarietyX
Case Lot
Re g ion County Crows"

hs'll

Corvallis, Oregon

TAG TO BE PASTED ON CANS OF GOODS USED FOR SAMPLES

manager's standpoint than taking a sample of each day's work at the
close of the day's run. If anything goes wrong, if stale fruit or vegetables have gotten into the pack through some carelessness or mistake,
the manager has a check upon it. Last year in one instance that came
under the personal observation of the writer, one carload of beans was
entirely lost, to a cannery simply because It turned bitter after having
been put up in enamel-lined cans. Had these beans been sampled before shipping, the freight, at least, could have been saved upon the
shipment. Better still had the processor been acquainted with the
results of putting beans in such cans the loss need not have occurred.
It is very important that a duplicate of each sample sent to the
broker should be kept in the office. If a broker has dissatisfaction or
is trying to "put one over" on the cannery, a check from that particular shipment of goods is at hand.
A representative number of cans of each product should be kept
at the end of the year to give samples to brokers for selling next year's
crop, because a large amount of the canned output is sold before the
season for canning begins.
Labor. The cannery has a wide range of operations, some of them,
like snipping beans and preparing fruit, very simple; others,. like the
processing and capping, more complicated and needing higher priced
labor.
The operations in the preparing room are usually carried on by
women and girls. Those in the processing room by the processor and
his men assistants. Efficient, conscientious labor is rather hard to
obtain at all times, especially during the harvest and hop picking seasons in this country. Labor employed in the office, processing, and
storage rooms is hired by the day, but in preparing operations, piece
work is usually cheaper and should be encouraged as ranch as possible.
In many canneries this is done by giving special prizes at the end of the
week to the persons preparing the largest amount of produce for the
week.
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For harvesting the produce for the cannery it may be for the best
interests of the association to employ crews of laborers to go from
one farm to another to pick and handle the fruits and vegetables
grown upon each farm. In this way much of the worry and loss incident to difficulty in obtaining pickers is avoided. Another advantage
is that the picking and handling is managed on an equal basis and
one man is not paying a cent and a quarter for picking beans while another man gives only a cent for the same operation. It is a good plan
during the rush season, at least, to keep in touch with labor employment agencies in nearby cities. They can obtain men at very short
notice.
MANAGEMENT
Upon the shoulders of three men will fall the heaviest burden of
cannery management. In the order of their importance to the business
they are, the business manager, the processor, and the bookkeeper.
The Business Manager must have a thorough, fundamental knowledge of bookkeeping. He should have successfully managed some
good-sized business enterprise previously. Preferably this should have
been a manufacturing enterprise so that he has become familiar with all
types of machines and their operations. Knowledge of cannery operations is not absolutely essential, although such a knowledge would be a
great asset to the manager. If he is a stranger to this business, he
should be given sufficient time before the active canning season begins
thoroughly to familiarize himself with all the details of the business.
He must not only run the cannery and make a profit out of it, but he
must also be in close touch with the growers themselves. He must
have an unusual amount of tact and great ability in presenting his
views in a pleasant but firm manner to the growers, to the public, and
to buyers. He must be able to keep his growers in line, and he must
also know how to handle labor. There is probably no business
requiring greater ability in the mastering of details.
Unless every detail in the process of preparing produce is thoroughly
understood it will be impossible to cut the cost of putting up such produce down to the minimum. The manager must have a far-seeing eye
when it comes to selling his output. He must be familiar with the
growth of crops, drouth, frosts, and other conditions bearing upon
production of fruits and vegetables throughout the country. The
more complete his method of obtaining reliable information in this
respect, the better will he be able to judge the prices at which he will
sell his product. He must have backbone enough to turn down wholesalers and jobbers if their prices do not satisfy him and at the same
time he must avoid giving them offense.
Salaries paid good managers depend, of course, upon the volume
of business taken care of by the cannery. Sometimes the manager is
paid a flat salary for his services, but often he is paid a percentage,
usually from 1 to 2 per cent, of the gross income from the business.
The Processor should have had considerable experience in canning
fruit and, also, in the making of jams and preserves so that he may be
able to utilize soft fruits that would otherwise go to waste about the
cannery. He should be able to put up a first-class pack which will
meet the demands of the trade. He should understand the construction of a cannery building and the installation and care of cannery
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machinery from A to Z. He ought to be a good manager of labor.
This is not absolutely essential, as in most cases the processor will only
have the immediate operations of his processing to attend to.
The cannery, of course, does not run for the entire year; but in
order to hold a good processor, it should give him employment,
for a large part of the year, if possible, about the buildings in repairing
machinery and the like. It may be that fruit juices can be canned up
through the rush season and saved until winter, when jellies and preserves can be made from them when the processor is at leisure. Such a
man when he comes into a community should bring with him the best
of references before being placed in charge.
The Bookkeeper should have a thoroughly fundamental knowledge
of and experience in general bookkeeping. If he has not worked in
the canning business before, he should be given at least a month to familiarize himself with all the details of the business. He should be a
person of good judgment, should become thoroughly acquainted with
the plans of operation, and should be able to act in place of the manager
when the latter is absent.
All persons who have the handling of funds, such as the manager,
bookkeeper, and clerks, should be under bonds sufficiently large to protect the institution.
Bookkeeping. The bookkeeping itself is confined to very simple
principles, but the details in cannery bookkeeping are quite complex
and intricate. Methods must be devised for accounting for every bit of
produce received in as complete but still as simple a manner as possible.
The books must show first, cost of the plant and its equipment; second,
overhead charges, such as interest, taxes, and insurance; third, cost of
operating, which may be grouped under total costs of each product
canned, the cost of a case of each product canned and the daily cost of
the pack; fourth, the books must show the receipts from products sold
which will include total receipts from each product, such as loganberries, for example, the amount received for each case of canned goods,
and the comparison between the cost and the sale receipts for a case of
canned goods; fifth, it must show also the balance on hand consisting
of moneys, canned goods, box-shook, spray material and the like.
There must also be daily reports handed into the office at the close of
business of all stock on hand so that it can be known at all times how
much insurance should be placed on the stock. This insurance is
usually in the form of blanket insurance which is increased or decreased
automatically as the stock increases or is moved out of the warehouse.
Regular insurance is carried on the plant and its equipment.
The canning business has progressed so far that bookkeeping books
specially lined and arranged can be obtained for the office.
UNIT OF COST
Under present day conditions of strong competition at the selling
end of the business, canned goods are sold on a very small margin of
profit. Unless the manager knows exactly what each case of goods put
upon the market costs, it is very easy to sell at a loss instead of holding
for a profit. The fact that the unit of cost had not been properly
worked out and consequently goods had been sold at a loss, has caused

FRUIT AND VEGETABLE BY-PRODUCTS

33

more canneries to go on the rocks than any other factor which might
be mentioned.
To the uninitiated the finding of this so-called unit of cost is not an
easy matter. We may approach the problem in two ways. The
shortest and probably the best way of getting the approximate cost of
canning produce is by visiting other factories which have had long experience and by obtaining from their managers all the data bearing
upon the subject. If such a course cannot be followed, the cost can be
worked out by actually weighing materials, going into the pack and
keeping actual account of all the labor spent upon the pack. Into this
estimate should go, also, the overhead charges of wear and tear on
machinery, depreciation on cannery buildings, taxes, insurance, and the
like. This method of arriving at the cost of the product takes some
time and very careful management. The greatest disadvantage in
working out the problem in this way would be that produce could not be
sold to buyers early in the season because of uncertainty as to cost of
production, and might be turned with difficulty later on.
When the unit cost has been found, it can be subtracted from the
selling price quotations; and what the grower will make, if the cannery
is a cooperative one, may be easily determined.
The following table shows the estimated cost of canning two of our
most important crops, beans and loganberries, in one of the canneries
of Oregon. These examples are taken not so much to show the actual
cost of manufacture and marketing, because such cost will vary from
year to year, but to give an idea of what items of expense must enter
into the total cost. The unit of cost for other kinds of produce may be
worked out in a similar manner.
TABLE VIII.--CANNERY COST OF BEANS, PER DOZEN CANS.
CUT BEANS.

No. 10 CansBs sed on 250 cases per day.
(12 cans to tile case.)
Cans, plain
Beane, 50 lbs. 6 11/2e.
Direct labor
Cases _

$ .66
.75
.40

.14

.05
Labels - _
Indirect or overhead expense,
.70
20% of sale price, $3.50
Total

No. 2 CansBased on 1000 cases per day,
(24 cans to the case.)
Cans, plain
$ .27
Beans, 9 lbs. (0 /1/2c
.14
Direct labor
.10
Cases
.05
Labels
.04
Indirect or overhead expense,
20% of sale price, $1,10
.22

$2.70

Total

$ .82

TABLE IX.-CANNERY COST OF LOGANBERRIES, PER DOZEN CANS.
WATER PACK.

No. 10 CansBased on 500 cases per day.
(12 cans to the case.)
Cans-enamel-lined
Berries, 56 lbs. @ 3 1/2 c
Direct labor
Cases
Labels
Indirect or overhead expense,
20% of sale price, $4.50
Total

$ .78
1.96
.21
.14
.05
.90
$4.04

No. 2 CansBased on 750 cases per day.
(24 cans to the case.)
Cans-enamel-lined
Berries, 9 lbs. @ 3 1/2 c
Direct labor
Cases
Labels
Indirect or overhead expense,
20% of sale price, $1.10
Total

$ .28
.32
.15
.05
.04
.22
$1.06

(All the prices noted in the two tables above, subject to change according to
cost of labor and cost of other items entering into the manufacture.)
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One other benefit of no small importance that a cooperative association of growers brings to its membership is the purchasing of supplies needed in their work. These supplies include such articles as boxshook, spraying materials, berry crates and the like. Naturally the
manager of the cannery takes charge of buying these supplies. When
such supplies come they are put temporarily in the cannery storehouse.
The saving in cost by buying these commodities in large quantities and
for cash really amounts to a great deal throughout the year. In some
cases from 25 to 50 per cent has been saved by buying in this way.

EVAPORATION
The increase in consumption of evaporated fruits from the Pacific
Coast has been something phenomenal. The increased demand from
European countries, especially, has been very marked. The introduction of dried fruits and vegetables into the rations of European armies
has increased the demand for our dried products. Here on the Pacific
Coast the greater bulk of our evaporated products has been prunes.
A few raspberries have been sent out and in the last two or three
years loganberries have been handled in ever-increasing quantities.
It is not the purpose of this bulletin to take up the evaporation of
prunes or loganberries in detail. This subject has been treated in
other bulletins that have either been published or are being prepared
by the Division of Horticulture at the present time.
Dryers. There are several types of buildings that are suitable for
the evaporation of fruits. Here on the Pacific Coast we have used the
stack or tunnel dryers and they have sufficed very nicely for the prune
and berry work. We feel satisfied that with slight modifications they
can be made to serve the purpose of drying any of the classes of fruits
and vegetables which we grow.
It would probably be necessary, however, to shorten the tunnels
and to be sure that our ventilation and air circulation is better than
is generall y the case in most of the prune dryers. In fact, if the prune
and berry dryers had shorter twine's, this would probably mean more
efficient dryers. It would probably shorten the time required for
evaporation and turn out a better product. Where apples and pears
are evaporated in large quantities in the East, the kiln dryer is commonly used. This is somewhat similar to the hop dryer which we use
on the Pacific Coast, and were we to dry apples or pears in very large
quantities. we should probably find it profitable to erect a building of
the kiln type.
The cost of the evaporator is a question which needs very careful
attention. There are very few private growers who can afford to put
more than $2,000 into a building. In fact, for an expenditure of from
$1,200 to $2,000 one should be able to build an evaporator which would
handle nearly everything that one would desire to dry from a small
acreage. Take 15 acres as an example. A dryer of this type should be
able to handle the fruit from 15 acres of berries, 15 acres of peaches,
15 acres of prunes, and 15 acres of apples. Where the work is to be
done by an association probably more capital can be devoted profitably
to the business, although in the early stages it may pay the associations
to erect a building that will evaporate first on a rather small scale,
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since the amount of capital that the association has may be somewhat
limited.
In investing in an evaporator, however, the type of building which
you will erect will be a thing you should look into very carefully. The
first point to consider is its initial cost. For example, to erect a $10,000 or $15,000 building means a very heavy annual interest charge on
the investment. It means a heavy depreciation bill. It means a heavy
fire risk. Such a building can only be made to pay when it can handle
the product from a tremendous acreage. When fruit is handled
from a small acreage it is necessary to keep the initial costs very low.
The second point to consider, is how economically the dryer can be
handled when used to its capacity. What does it cost per pound to
evaporate the produce? It would be very easy, indeed, with a little
unusual care to turn out some sample products which would appeal to
anyone as being unusually fine as regards color and general good qualities, but it might cost more to produce this fruit commercially than
it is worth. We are obliged to evaporate it in such a way that we can
sell it at a profit.
The growers on the Pacific Coast are quite familiar with the types
of prune and hop evaporators which we are now using, and it will not
be necessary to go into detail as to the arrangement and construction
of these buildings at this time. Suffice it is to say, however, that
where such buildings are used one must make ample provision for
plenty of room for receiving and preparing the fruit and vegetables
and must also allow room for storage and handling.
If it is desired to build a building on the kiln order, one should
arrange generally to have a two-story building. On the first floor
there should be a large receiving room where the produce can be
received and graded. This room should lead directly into a preparation room, or the preparation room may be part of the receiving room.
Apples will probably form the backbone of the business and if this is
the case, room should be set aside so that paring tables can be operated.
Equipment. Some kind of power will be necessary, such as steam,
gasoline engine, or electricity, to operate the machinery. To handle
the produce economically moving belts and chutes and similar contrivances which save labor, must be employed. Tables, in which there
are moving belts in the center to take the apples from the parers and
which have down near the floor moving belts to take away the peelings,
should be provided.
If one can afford to put in parers and similar machinery which are
operated by power, the cost of preparation can be considerably reduced.
On the first floor, the stove room, where either the stoves or boilers are kept, should be provided, and a room for the sweating of the
fruit after it is dried is also desirable on this floor.
On the second floor the kiln rooms take up the greater part of the
space. These rooms instead of being large should be divided into
rooms about 20 feet square. It is advisable to have separate rooms for
the drying of waste material such as the peelings.
Operation. Sometimes the apples are sulphured; however, there
is a growing prejudice, in some of the foreign countries, especially,
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against sulphuring fruit, and the time may come when we shall cease
sulphuring entirely. On the other hand, some markets prefer the fruit
sulphured. Where the fruit is to be bleached, the sulphuring room or
box should be placed close to the paring tables, so that this can be done
before it has much time to become discolored.
The fruit is delivered from the receiving room to the paring tables.
Here from 60 to 300 bushels can be handled daily by each machine.
As soon as the fruit is prepared, it is trimmed and cored. Greater care
should be used in trimming and coring than is generally given to our
dried fruit. In fact, if one goes to a grocery store and takes up a
handful of dried apples, it is very hard to find a piece of dried apple
that does not contain some peel or a piece of core. If the Northwest
is going to enter into the evaporation business, it must put out a
product that is A No. 1 in every way. It should be free from all material which would be undesirable.
The better specimens of fruit are dried whole. Those which are not
so desirable are quartered or sliced. This quartering or slicing can be
done by machinery. As soon as the fruit has been peeled, if it is to be
bleached, it should be rushed at once to the sulphur boxes. There is
no rule as to the length of time to sulphur fruit. This will be worked
out according to the capacity of the sulphur room or box, which generally consists of a tight box with ventilation at one end and a sulphur
stove at the other.
As soon as the fruit is sulphured, it is delivered to the kiln
rooms. These rooms are directly above the stove or boiler rooms.
On the first floor stoves are generally used much the same as
the hop stoves. These stoves, however, should have a good grate capacity so that one can get plenty of heat. Ten-inch pipes are quite
commonly used and these are brought up to within two or three feet
of the floor of the kiln. The kiln room has an open slat floor so that
the heat can easily pass through to the fruit. The amount of pipes you
will use either for steam or hot air will be governed largely by the size
of the room and the system of heating, and will have to be worked out
largely by each individual evaporator.
Before the fruit is dumped on to the floor of the kiln, the floor
should be scrubbed with soap and water or oiled with some material
such as tallow, so that the fruit will not stick to the floor.
It will be necessary to shovel the fruit over carefully at intervals,
in order that it will dry uniformly. Ventilation will have to be provided so that the moist damp air can pass away and be constantly replaced with dry air. It will take from four hours to two days to dry
the fruit. The time required depends on whether sliced or whole fruit
is used; it is also influenced by the type of building used. The necessary time required for drying can, however, be easily mastered by a
little experience on the part of the evaporator.
The fruit is piled on the floors to the depth of six or eight inches.
If racks are used, such as we employ for prune drying, the fruit should
not be piled over two inches deep. Galvanized iron wire should be
used for such racks or trays. As soon as the fruit seems to be sufficiently dry it should be shoveled into chutes which conduct it to the
sweating rooms, where it is left until the fruit is uniformly dry and in
good packing condition. It is then ready for packing and grading.
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Selection and Handling of Fruits. Very little work has been done
here on the Pacific Coast to determine the drying value of the varieties
of fruit which we grow, and until more work is done we cannot decide
definitely what varieties are best for drying. We do know that in
other parts of the United States such varieties of apples as Spitzenberg
are considered desirable, since they produce a nice white flesh. The
Limbertwig, Gravenstein, Baldwin, and Ben Davis are all used in large
quantities.
Care should be taken to handle the waste so that this can be turned
into money. The peelings can be dried for jellies and jams. Or they
can be used in the manufacture of cider, wines, etc. The broken
pieces are often called "chops" and sold in bulk to pie factories or for
restaurant trade, or quite often bought and exported to foreign countries where they are manufactured into wines. Boxes which hold 25
and 50 pounds are quite commonly used. There is also some demand
for dried products put up in cartons. Lace paper and lithographs
should be used. The fruit should be carefully faced in much the same
way that we face the prunes at the present time. An attractive
package will mean very much as to the future of our products. If we
can put up dried fruits of all kinds as skillfully as we are now putting
up the fresh products, there is no doubt that we can build up a satisfactory market.

VINEGAR MANUFACTURING

The average fruit grower and many of our associations have made
dismal failures of vinegar manufacturing. An investigation of these
failures will show that they are due to such factors as: using the wrong
kind of fruit, using dirty, unclean barrels, and a lack of knowledge of
the processes of making vinegar. Dirty, rotten, green fruit is used to
make up the bulk of the product. Barrels which have not been
cleansed are expected to turn out a good product. There does not
seem to be a general knowledge of the processes or various stages
through which the juice has to pass before it becomes high grade
vinegar. Again, nearly everyone in attempting to make vinegar keeps
it at too low a temperature. There is also a tendency to fill the barrels too full, and to bung them up tight before the proper time arrives.
Preservatives are also used; which means, of course, that it will be impossible to make vinegar. We wish in the following pages to show
how to avoid some of these mistakes, and what are the fundamentals
of good vinegar manufacture.
There are three general stages through which all vinegar has to
pass. First, is the juice stage, or what is sometimes termed the sugar
stage. Second, the alcohol stage; and third, the acid or what is generally termed the acetic acid stage. To make good vinegar, one should
first procure the right kind of fruit. Fall or winter varieties that are
well matured but not over-ripe, are to be preferred. Green apples contain too little sugar, and will also produce so much tannin and starch
that the vinegar will be dark and slimy. The alcohol content depends on the amount of sugar, and the strength of the acetic acid depends on the amount of alcohol that can be produced. Therefore, we
must constantly try to use only those fruits having a high sugar content. Summer apples and sweet apples are to be avoided. The summer and sweet apples are generally low in sugar and their apparent
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sweetness is due to a lack of acid. Some of the varieties of apples that
are undesirable are those of the Ben Davis group, like the Gano and
Ben Davis. These are generally not very well suited for vinegar manufacturing.
In some European countries a study is being made of the possibilities of blending the juices of the several varieties or the juices that are
obtained from various grades of fruit. It is claimed that the flavor,
aroma, color, and general consistency are influenced by such blending.
There is a great difference of opinion concerning the value of the
seed. Some authorities urge the use of the seed, stating that it enriches the cider Dr vinegar, while other authorities are equally insistent
that it injures the quality of the juice.
The apples should be washed only when they are very dirty, as
washing destroys the yeast-cells found so abundantly on the skin of the
fruit, and yeast is very essential in vinegar manufacture. The apples
are first ground, crushed or sliced, and after they have stood for a short
time the pomace is then pressed. It is customary to press the pomace
several times in order to get the maximum amount of juice. The
amount of juice secured will vary with the variety, amount of pressing,
and general condition of the fruit, but it will run between three and
four gallons per bushel.
There are several types of presses that can be used. Where large
amounts of vinegar are desired, the hydraulic press should be used,
but where the vinegar is being made on a small scale, hand presses
will suffice. The old slat type barrel press commonly used is very
inefficient. You can get a larger percentage of juice by using the
racks and cloth. After the juice has been pressed out it is first allowed to clear and the solid materials allowed to settle. This will
take several days.
Be sure to secure good clean barrels. If you are not sure as to the
inside condition of the barrels, they should be cleansed thoroughly with
boiling hot water or live steam. Occasionally a 5% solution of formaldehyde is used. The barrels should always be rinsed afterward with
pure hot or cold water.
Fermentation. Fill the barrels only about two-thirds to threefourths full of juice and do not bung them up, but stopper with cotton.
Right at this point the mistake is often made of filling the barrel full
and bunging it up tight. You cannot make good vinegar in this way.
In order to change the sugar to alcohol you must have plenty of air.
In some commercial plants, especially in Europe, large casks or open
vats are used. Proper temperatures must also be maintained, and you
have to be sure that yeast is present and that the general chemical condition of the juice is all right. The best temperature to maintain is
from 65 degrees to 75 degrees. If this temperature can be maintained,
in about 3 to 5 months the sugar will be all changed to alcohol. If you
allow the temperature to stand around 40 to 50 degrees, it will take
much longer for the alcohol stage to be completed. Yeast cells are
generally found on the skins of the apples and are generally present in
sufficient quantities to aid in fermentation, but in case fermentation
does not take place rapidly one can add the common commercial yeast
cakes, about one cake to five or six gallons of liquid. The yeast should
be dissolved in a little warm water before adding it to the cider. If
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fermentation does not take place rapidly then, and your temperature
is all right, one or two things is probably at fault. First, there may
not be sufficient nitrogen present. To determine this you can easily
add a little ammonium phosphate, at the rate of 1 part to 1,000. By
pouring a little apple juice into a tub and maintaining a temperature of
about 75 degrees, and adding about one part per thousand of ammonium phosphate, in two days you will have a solution which is ready
to add to the cider. If fermentation does not take place rapidly after
this is added, the chances are that some preservative has been used in
the cider. I know of one association that bought a large quantity of
apple cider to manufacture into vinegar. They found it impossible to
make the vinegar, and an investigation showed the juice had been
heavily treated with a very strong preservative.
Keeping Sweet-cider. Cider can be kept fairly sweet in a number
of ways, by boiling and putting up in sterilized bottles; by keeping at a
cool temperature, say from 30 to 45 degrees; by the use of certain
preservatives. For home use, a teacupful of powdered ginger to a
barrel is often used. It is true it will give the cider a slight flavor of
ginger, but this is not disagreeable to most people. Olive oil or pure
liquid vaseline poured on the top of the juice, tends to prevent its fermentation. Certain acids, like salicylic acid, or benzoate of soda, are
often used. Any use of these should always be discouraged, and their
use in large quantities is contrary to law. By concentrating through
freezing, the juice can also be kept for a long time.
The Acid Stage. After the bubbling has all ceased, the alcoholic
stage is complete and you are now ready to change the liquid again.
Get some first class barrels and sterilize them before using. Fill the
new barrels about one-half full, and then add one-quarter barrel of old
vinegar. Be careful never to pour the old vinegar into apple juice
before it is thoroughly fermented.
Put a cotton plug into the bung to keep out insects. You are now
ready for the acid stage to commence. The success of this acid stage
will depend largely upon the presence of certain bacteria, the desirable
temperature, and abundance of air. As long as you do not fill the barrels too full, and do not bung them up too tight, you will have plenty
of air. There are sufficient bacteria present in the juice so that, if
the juice is of the proper consistency, and the temperature is keta about
right, acetic acid will begin to develop rapidly. It will take from 3
to 18 months for this stage to take place, depending upon the temperature. As in the first stage, the temperature should be kept about
75 degrees. It is well to add a little mother to the liquid. To do this,
get an old crock and take a little old vinegar and a little hard cider,
equal parts. Put this behind the kitchen stove or in some room where
it is very warm, where the temperature will be about 80 degrees. In a
few days a gelatinous material will form on top of the liquid. Remove
it very carefully on paddles and put it very gently on top of the cider.
This contains the bacteria which will aid in changing the alcohol to
acetic acid.
The Finished Vinegar. After the acetic acid change is complete,
which can be determined by tests, you are now ready to barrel the
vinegar. The barrels which you use should be very clean. Fill the
barrels this time full, and bung them tight. Do not do this, however,
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unless you are sure that your acetic acid tests according to the commercial tests demanded by law. Associations that are making vinegar
on a large scale will use generators. These generators consist of large
casks, from two to eight feet in diameter and from five to twelve
feet high. These are generally filled with beechwood shavings which
have previously been soaked very thoroughly in old vinegar. The
hard cider is allowed to drip down over these shavings, the temperature
meanwhile being kept rather high, approximately 100 degrees. In a
few days the hard cider will have passed completely through the generators and the acetic acid stage will have been completed. In most
cases the vinegar manufactured in this way does not have the finest
flavor and aroma that can be secured where a little longer time is allowed. After the acetic acid stage is completed, the vinegar will keep
indefinitely, if bunged tight and kept in common storage, and at that
time can be sold in the open market. Unless the vinegar is very clear
and of good color, it will generally pay to filter it before placing on the
market.
Capital Necessary. The amount of capital required to establish a
good vinegar plant will be one of the first questions asked by those
contemplating installing such equipment. The amount of capital required will depend entirely upon the kind of equipment desired and
the capacity of the plant. The range will be from a few hundred dollars for a plant that will handle 100 barrels per season up to thousands of dollars where large hydraulic presses and the necessary additional equipment are supplied. Large supply houses will gladly give
estimates of cost according to capacity.
The vinegar can often be manufactured in the basement of a
building already utilized for other purposes, such as the cannery or the
evaporator. The room should be constructed so as to afford good
light, ventilation, and sanitation, and also a reasonable control of the
temperature.
By-Products. In the manufacture of vinegar, there are several byproducts that can be utilized, such, for instance, as: the lees, the
pomace and the seed. With a little care, the lees can be used to good
advantage in converting cider into vinegar. The pomace can be used
for stock feed, as most of the protein of the apples remains in the
pomace, and a considerable amount of carbohydrates is found in the
pomace. If kilns are available, the pomace can be easily dried. In
the East, some of the stockmen have claimed that a most excellent
stock feed can be secured by mixing pomace and molasses, equal parts.
The seed in pomace can be sold to wholesale nurserymen. The seed,
to be valuable, must be washed from the pomace soon after pressing.
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APPENDIX I.
EUGENE FRUIT GROWERS ASSOCIATION
CONTRACT
(This contract is filled out in duplicate.)
, 19 , by and
This Agreement, made and entered into this -- day of
, State of Oregon, the part— of the first part,.
between
of
and the Eugene Fruit Growers Association, a corporation, incorporated under
the laws of the State of Oregon, (hereinafter referred to as the Association), the
party of the second part.
Witnesseth : That the said part— of the first part, in consideration of the
agreement on the part of the said Association, herein contained, and services to
be rendered by it pursuant thereto, hereby agrees to deliver unto the said Association for sale either in the Fresh state, Canned, Preserved, Dried, or otherwise
manufactured, all of the vegetables and fruits grown by said part— or in which
interested in Lane County, Oregon, during the continuance of this
Contract, which is hereby understood to run from year to year unless cancelled
by written notice of either party between the first and thirty-first of January
of any year. An approximate list of said products appears below.
The party of the second part agrees to dispose of said crops at the best
price it is able to obtain and to pay the part— of the first part, all moneys
received from sale of the said products, after deducting expenses of handling and
selling same.
It is further agreed that the Association may deduct not to exceed 2 per cent
of sale price of said products as a surplus or sinking fund, if in the opinion
of the _Board of Directors, the interests of the Association require the same.
In Witness Whereof, the said parties have executed these presents the day
and year first above written.
Witness to Signature :
(Seal)

(Seal )
— (Seat )
XUGENE FRUIT GROWERS ASSOCIATION.

Acres Amount
Apples
boxes
pounds
Cherries . . . .
Strawberries . . .
crates
Prunes, Green . . --,
tons
Prunes, Dried . .
,
tons
Red Raspberries .
,
pounds
Loganberries
.
pounds
pounds
Beans

By
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APPENDIX II.
CANNED FOODS WEIGHTS PUBLISHED BY AUTHORITY OF THE
EXECUTIVE COMMITTEE NATIONAL CANNERS ASSOCIATION .
April 16, 1913
Destroy Previous List
Suggested arbitrary weights of contents to be used on labels to comply with
the various State and National Pure Food Laws, as agreed upon by the Cooperative Committee of the National Wholesale Grocers Association and the
National Canners Association.
The following weights allow for reasonable tolerances ; in other words, cans
reasonably well filled will weigh more than the weight expressed below. The
following legend is recommended : "Contents" to be expressed....pounds....ounces.
No. Lbs. Ors.
2 1/2 1 10
13
3 1
14
1
3
2
3
3
5
6
3
10 5 14
1 0 11
Apple Butter
1
6
2
1
2
3
4 7,4 -inch ___ ..... —..._
3
'?
1
5-inch
4
2 1
Apple Sauce
2 3/4 1 13
11
6
--10
Asparagus. Round Sal15
1
0
Orl
15
1
0
Square
1
2
Flat .
2
3
2
1
21/2 1
14
0
3 2
10
2
3
Square
2
8 6
4
6
10
Beans (Wax and Refu1 0 11
gee)
0
14
1
3
3 1 15
4%-inch
2
0
5-inch
3
2
8 6
6
6
10
Beans (Red Kidney).___ 1 0 10
4
1
2
0
2
3
4 7/8 -inch
6
11
10
1 0 n
Beans (Lima) .
1 1/2 0 14
4
2 1
10 6 11
— 0
11
1
Beans( Baked) _
2 1
5
12
2 1,4 1
2
4 1/2 -inch --________ 3 a
10
6
.__ ................... ____ ...... _.-.10
4
— ....... _.._____..— 2
Beets .
1
2
—_____ .......... 3
4
6
10
5
Blackberries, H. S. ___ 2 1
2
2 1
Water
14
H. S. ..... ____ ............ .... 2 3/4 1
1
13
............. ___—... ...... ..— 3
8
6
_.._ ............. _____10
4
1
Blueberries, H. S___.... 2
3
2 1
Water ...... _
12
6
10
0
2
Cabbage .......... __.—...._ 3
California Fruits, Extra
0
1
1
(Tall)
15
0
Extra Standards (Tall) 1
Apples
4 1/2 -inch
5-inch ......... ___.—
5 1/2-inch

No. Lbs. 085.
1 0 15
Seconds (Tall)
0 15
Extra (Flat)
0
14
Seconds (Flat) —
11
1
Extra ...... ...._ .......... __.__ 136 1
1
0
11/4
Seconds
2 1/2 1 14
Extra
2 1/2 1 14
EX tra Standards
14
Standards ...... ________ 2 1/2 1
12
Seconds ____ ........ _ .....2 ,4 1
12
Water .._..._____—... ..... 2 1,4 1
2 1 ,4, 1
12
Pie
4
3 2
Extra 6-inch
6
8
Extra Standards ..... .__ 8
6
I
Water .......... - ..... —...... 8
4
8 6
Pie
14
6
California Fruits, Extra._10
6
6
10
Water
2
2
Cauliflower
2
5
2 1
Cherries, H. S.-3
2
1
We ter
21/2 1 15
H. S.
9
6
10
1 0 10
Chile Con Came
1
3 2
Clam Chowder
1
0
5
Clams
10
2
0
11
1
0
Corn
4
2
1
8
6
_10
10 6 10
Currants
11
3/4 0
Figs
3
1 1/ 1
1 0 13
Gooseberries, H. S
11
0
1
Water
5
2 1
H. S.
2 1
3
Water
0
22 2
H. S.
7
6
...... ...... _._ .................. ____10
22 1 15
Hominy
2
0
4 1/2 -inch
3
4
3 2
5 1/2-inch
11
6
10
3%
1/2 0
Lobster
7 1/2
1/2 0
15
0
i
5
2 1
Loganberries. H. S.—
46
06
Bably0
—
Milk
___
11
0
Family
Tall 0 15
3
Hotel 2
—
2
01
Okra
0
3
2
14
5
10
2
2 1
Okra and Tomatoes.
0
3 2

