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PREFACE

HEN I began my aetive fishery career there were but few persons who knew much

about the art of canning fishery produets, and these were chary about imparting

what they knew to others, who might, in time, develop into competitors. On many
oeccasions I was approached by seckers after information along these lines, and in endeav-
oring to help them 1 soon discovered that there was not then, and the same holds true
today, available any work which treated at length and fully upon the canning of fishery
products, and that what little had been published was in very fragmentary shape and in-
aceurate in many ways, Appreciating the great need of sueh a work, I began some years
ago to colleet data for same, and an intimate conneetion with the fishing indusiry of the
United States for twenty-fonr vears—part of that time as editor of the Pacific Fisherman
of Seattle, Wash., the organ of the great fisheries of the Pacifie, and as a practical
canner, but mainly as Field Agent of the United States Burean of Fisheries, in the
conrse of which I have wvisited, some of them many times, practically every fishing
camp and packing plant in the United States proper, Alaska and Hawail, alse various
plants in Canada and Mexico—greatly aided the work. Most of the proeesses deseribed
have been developed in the canneries, where they have stood the test of many vears’
actunal work. The book is written for the cannery operator, and not for chemists or
bacteriologists, and as a result has been made as non-technieal as possible s0 as to be
easily understood by those for whom it is written, but few of whom arve versed in the
seiences of chemistry and bacteriology.

[ am indebted 1o 0 many sourees, both official and private, for information used in
this work, that it is impossible to name them all, but the following were especially help-
ful: Dr. Hugh M. Smith, U, 8. Commissioner of Fisheries; Dr. E, D. Clark, A. W. Han-
sen and H. D. Davi, of the U. 5. Bureau of Chemistry; Frank L. Gorrell, Secretary of
the National Canners’ Association; Capt. E. E. Hahn, of the U, 8. Burean of Fisheries:
John G. Ruge, of Apalachicola, Florida; N. B. Scofield and his assistants of the Cali-
fornia Fish and Game Commission; and the various Superintendents of the Alaska
Packers Association.

I am espeeially indebted to my wife and danghter for the practical testing and work-
ing out of certain processes given in the work, more especially those relating to second-
ary produects, and also for much valuable assistance in other lines.

Many of the illustrations are from the exceedingly valuable collection of the Paeifie
Fisherman of Seattle, Wash., while others were made from photosraphs taken by the
anthor. The U, 5. Burean of Fisheries kindly permitted the reproduction of drawings of
certain fishes from its lavge and valuable collection. -

JOHN N, COBB.

Iniversity of Washington, Seattle

Mareh 1, 1919,






INTRODUCTION

HE eanning of food products in the United States is now one of the great industries

of the country and many of the produets so prepared arve shipped to all parts of the

known world, But few of the present day canners appreciate the tremendous
handicaps which the early operators labored under. At that time the seience of baeteri-
ology, now of such great importanee in the industry, was practically unknown, while
the mechanieal appliances for the making of cans and the packing and processing of
same, now =0 universally used, were practically unknown, and were developed only
after long and costly experimenting.

For many years the consumption of these produets was seriously hampered by a
strong prejudice on the part of many people against canned foods. This was due partly
to the veil of seereey which was, up to within a few vears ago, usnally thrown around the
operations of canneries. Most packers were groping largely in the dark and feared that
their competitors might discover and appropriate their discoveries, or that the public
might learn of their failures, henee high board fences, locked doors, and ** Positively No
Admission” signs were common around and on eanneries, and naturally the publie
jumped to the conelusion that they were engaged in some nefarious praetices which
necessitated such precautions,

As time went on, and the why and wherefore of many problems whieh had hitherto
barred the way to success beeame eleaver, canners began to see things with a more
enlightened vision, and, feeling the need of a freer interchange of views on matters
connected with the industey, and especially to combat and overcome the prejudice then
existing to a considerable extent on the part of the great consuming public, began
organizing associations covering certain branches of the industry, or certain limited terri-
tory, and these efforts finally eulminated a few yvears ago in the formation of a nation-
wide organization known as the National Canners Association, which has been a wonder-
ful power for good sinee its inception. At the meetings of these organizations a free
interchange of views and experiences became common, and as the packer found that his
competitor was a being like himself, and had been beset with much the same problems,
the old exelusiveness gradually wore away, and weleome =igns began to supersede the
old padlocks and **No Admission’™ signs so common before,  The consuming publie
was also invited into the plants so that it might see for itself the efforts which were be-
ing put forth to pack only elean, wholesome goods.  This publicity also sounded the
death-knell of the unsanitary and rascally plants which had thrived under the old con-
ditions.

The earliest experimenters in the art of canning worked quite largely with fishery
products, and the history of the rise of this great industry shows these produets as in
the foreground for a considerable part of the time. During the last twenty years the
canning of fruit awd vegetables has, however, overshadowed the ecanning of fishery
products. Several excellent works have been published on the art of canning the former,
but, strange to relate, no work devoted exelusively to the praetical canning of fishery
products, a work which would show the eanner how to actually pack his product, has
ever been published.

The almost world-wide war, which raged from 1914 to late in 1915, created a tre-
mendous demand for all sorts of fishery and other food produets to make up the shortage
eansed by the layving waste of great sections by the warring armies, and the withdrawal
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from produetive operations of many who had hitherto labored in the fisheries, ete. While
the demand for fishery produets will not be so msistent now that peace has come, yet a
large part of it will persist, as the consuming public has beeome thoroughly familiar with
the wholesomeness and cheapness of these as compared with meat produets.

In addition to deseribing the methods followed in eanning the fishery products now
before the publie, an effort has been made to deseribe certain species which are snitable
for canning, but which have hitherto been negleeted for various eauses, and to show the
processes which would be most likely to sneceed in their handling and packing. The
available supplies of these species, when and where they are to be obtained, and the best
methods for eatehing them, are also deseribed. In this the author has not confined himsel
to the United States, but has ineluded, so far as possible. species which are found also
in Canada, Mexico and Central America.

The practice of the U, 8. Bureau of Fisheries in ineluding under the head of fishery
products all animal and plant life taken from the water by means of apparatus operated
from a boat, has been followed in this work.



HISTORICAL

ANNING, as here exemplified, is the art of preserving a food produet in hermeti-

cally sealed container, the preservation being accomplished through sterilization

by means of heat. The objeet is to retain the food in as nearly a fresh condition,
or in the condition in which it is usually consumed, as possible. In this way it is pos-
sible to have wholesome vegetable, meat and fish products at all times, and in places far
distant from the souree of supply. or where otherwise the eost or the labor of prepara-
tion wounld be prohibitive,

The art of preserving food by pickling, drying and smoking, is as old almost as the
earliest pages of recorded history, but it isonly a little over a hundred years ago that
the art of eanning had its beginning.

The eredit for the diseovery of this method is almost universally assigned to Nicholas
Appert, a Frenehman., Near the end of the eighteenth eentury the French government
offered a bounty of 12,000 franes for an improved method of preserving foods, the
objeet being to secure better quality and to reduce the loss in wastage and spoilage in
foods used in military and naval stores. Appert worked from 1795 until 1804 before he
attained any considerable measure of suceess, which consisted in heating the product
and then hermetically sealing the container. Fneouraged by this he continued his efforts,
using many different substances, and sueceeded so admirably that in 1810 he published
the results and was rewarded with the prize:

The method of Appert was essentially as follows: The produects, which in some
cases were partly cooked, were packed almost to the top in glass bottles, sufficient
water added to cover, the bottles corked loosely and placed to their necks in tepid
water, the heat being raised gradually to a temperature between 190 to 200° F. (88 to
94% () in the center of his bottles, the maximum being 212° F.  The length of the cook-
ing depended upon the character of the food. and varied generally from 30 to 60 minutes.
The bottles were then corked seeurely and allowed to cool slowly in the bath.

In 1807 a Mr. Soddington presented a deseription of a method of preserving to the
English Society of Arts. “*A method of preserving fruits without sugar, for house or sea
stores,”™ the essentiai features of which were that the fruits be placed in glass bottles,
loosely corked, put in a water bath at 165 . for one hour, then boiling water added to
cover the frait, the corks driven in, and the bottles laid on their sides so that the hot
liguid might swell the eorks. Ie did not claim to be the originator of the method, and
it is believed that the general principles were obtained by him while traveling in France.

Appert thought that the exelusion of outside air after applying sufficient heat to the
food was the reason it kept when treated according to his method, and for some years
those who followed him also fell into the same error. It was not until the advent of the
new seience of baeteriology that the true explanation was found. It is now known that
all foods, water, air and the containers, are bearers of bacteria and other micro-organisms ;
that the effect of the heat is to destroy them, and that the hermetic container merely
excludes those from without. This scienee has also shown that all organisms are not
killed at the same temperature; that some spores possess great resistance, and that some
produets bear types of organisms which are more resistant than others. The spores of
some bacteria are able to sustain life after continuous boiling for from 6 to 10 hours, but

®Hazsell : Fowl and g Adulterations, Londom, 1845, p, 432
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LOCATION AND EQUIPMENT OF PLANT

LOCATION OF PLANT

HIS is one of the most important matters to be considered by anyone eontemplat-

mg going into the eanning business, The first, and most essential point, is to seeure

a loeation on the shore in as close proximity to the fishing grounds as is possible,
regard being had also to its proximity to shipping facilities either by rail or water. If
on tidal water care should be exereised to see that there is water enough to permit of
vessels lving alongside the dock during some or all stazes of the tides. A big saving in
money and time will result if vessels can lie alongside the doek and load or unload at
all hours of the day or night.

The plant should be, if possible, located over the water. This will prevent the possi-
bility of the space under the buildings becoming contaminated with refuse and waste
thus forming a breeding place for various bacteria which might do inealeulable injury
to the pack.

If this is not possible, the plant should be on high ground, having good natural
drammage. In this event, in order to prevent water and waste lodging under the fac-
tory, the cannery and fish house at least should be provided with water-tight floors,
sloped to gutters, emptying into drains which convey it away from the building.

WATER SUFPPLY

The next important peint is an adequate supply of pure, cold water. This should
be introduced into the eannery *hrough larre mains, tapped at plaees convenient to the
work. It is false economy to economize in the use of water, and the mains should be
large enough and the pressure great enough to permit the water to be drawn simultan-
eously at several different points without materially lessening the flow at any one. A
generous water supply will also be invaluable in ease of fire.

It is well to have several elevated water tanks in which a reserve supply may be
stored, so that in case anything happens to eut off, temporarily, the regular supply line,
it will not be necessary to shut down the plant, which may entail a heavy money loss
should it oceur in the height of the packing season.

Many canneries located on the shores of streams and bays have a short line to the
deeper water, and by eonnecting this up with the pump are enabled mm case of breakdown
of the regular water line, or a searcity of water, to seeure ample water to use in wash-
ing down and for other rough work in the cannery and fish house.

LABOR

The one advantage of locating in the neighborhood of a town or eity is that all
the resident labor necessary to eonduet the more important and responsible operations
of the cannery will be available, while sufficient floating labor ean be obtained for the
rougher work and during times of extraordinary rush. In fish eanning labor saving
devices have been brought to a high state of efficiency, so that it is not necessary to have
more than a few skilled workers on hand. The bulk of the help is unskilled. but it should
be such as the eanner ean depend upon.  Nearly all eanneries have to import help during
the rush season. but for this very reason it is diffieult to secure good help when wanted.

1
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The fishing business is one of gluts and famines, the fish being either abundant or
almost, or entively, wanting at times, and should the labor not be available to handle 1t in
times of glut the vaw material spoiled may in a few days eat up the profits of the entire
pack. If an attempt is made to “*work up'’ the surplus it will be necessary to do night
work, and while this ean always be eounted on as a certainty during the busy season, it
becomes a souree of mueh trouble to the management if it is too frequent. In times of
glut the work is strenuous and the help, after putting in a full day, are not eager to
work in the evening. Extra wages for “‘overtime’ several evenings in the week are
sufficient to induce most of them to work, but if more is attempted they are apt either to
slight the work of the next day or remain away altogether.

SANITATION

The rough-boarded, unpainted eluster of buildings which onee masqueraded as a
canning plant is but rarely ever seen in these modern days. The modern eannery is built
either of corrugated iron or wood, with iron or shingle roof. On aceount of the fire
hazard the former type is rapidly predominating. Desioened with an eyve to beauty, as
well as convenience in operating, most owners take a pride in beautifying the surround-
ings, and i the ease of fish eanneries, which are usually loeated on the shores of rivers
or bavs, this is not diffienlt.

In the modern plant the ceilings of all rooms should be high, with ample provision
for light and ventilation, Owing to the steam from the exhaust boxes there should be
ample ventilators in the roof for getting rid of this as speedily as possible. Light has
a beneficial effect upon employses, contributes to cleanliness, and is an active, econstant
disinfectant. An abundance of light and air is a combination whieh will contribute to
the maximum of labor efficiency.

The best floor for the cannery proper is of Portland cement. When properly fin-
ished as to surface it is practically impervious and may be easily cleaned with a hose.
It will be hard: enough to enable the setting of ordinary machines direetly upon it, and
it will indefinitely resist wear due to walking upon it. Mueh water is used in fish-
canning plants, and as a result eareful attention should be given to the grading of the
surface of the finished floor. The grade should be not less than one-eighth of an
inch to the foot, and the length in any direetion should not be more than 16 feet. Where
it is necessary that some water should run over the floor where persons are working, a
good plan is to form half-round grooves, one ineh wide, 4 inehes center to center, in the
surface of the floor, and these will earry off the greater part of the water, thus giving a
reasonably dry working surface,

If the floor is of wood it should be watertizht, sloped to gutters emptying into
drains, for carryving off the water and waste. It is very diffieult, if not impossible, to
keep them water-tight, especially in canneries which are idle part of the year, as the
wood shrinks, swells and eracks with changes of moisture, the eracks are hard to elean,
while leakage is almost certain to oceur.  Upper floors should not be chosen for food pre-
paration if plenty of ground space is available, for the reason it is diffienlt to keep them
tight.

Slat gratings are frequently used to eover the floor in places where there is a splash-
ing or overflow of water. These may be made in seetions about 2 by 4 feet, and can be
taken up for eleaning. There is no exeuse for floors being so wet or sloppy that the
workers must wear rubbers, whieh is sometimes the case. No erew which has to slop
around in water while workinge s ever contented,
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All side-walls, partitions, eeilings and supports should be smooth, to admit of easy
cleaning.  Preferably they should be light-colored and, so far as possible, of sneh
material as ean be washed with a hose, as this is the easiest method of eleaning or of
applying whitewash. That part of the factory in which prepared material is in any way
exposed should be sereened to keep out flies and dust.

The tables used in the varions stages of canning should be plain and of a material
that is easily eleaned. Havdwood is the best material for the majority of plants, as they
will absorb little water or slime, and elean easily with seap, water and serubbing brush.
The maehinery used should be of the most sanitary type and set in such a manner as to
be accessible from all sides for eleaning. Water and steam pipes, with hose attachment,
should be conveniently placed about the plant for eleaning tables, machines, floors, walls
and ceilings.

In the modern eannery especial provision is made for the eleanliness and comfort of
the employees. Sinks, with running water, should be placed at eonvenient spots that
the workers may wash their hands often, and sanitary drinking fountains installed to
take the place of the common eup. Proper toilet and clothes rooms (where employees
may change from street to working clothes and viee versa) should be provided, and the
latter should have lockers in which the elothes ean be stored, as wearing apparel should
not be hung about the plant. Some plants provide special suits for its employees, and
manicurists to keep their hands in order. Stools should be provided such emplovees as
do work which ean be performed as well sitting down as standing up. Wooden spring-
boards should be provided those employees who have to stand in one place upon a cement
floor. The various states now fix the general eonditions under which labor mayv be
performed, as age limit, number of working hours in the day or week, and physical con.
dition. No person affected with a skin disease should be employved in a food factory.

The following requirements adopted by the National Canners Assoeiation for the
operation of sardine canneries, will give an idea of the stress now laid npon sanitary con-
ditions in such plants and might be profitably employed by other eanning plants:

PRELIMINARY REQUIREMENTS FOR OPENING OF SARDINE CANNING SEASON

1. The walls should be thoroughly cleaned and painted or whitewashed.

2, The floors should be thoroughly seraped and serubbed until clean, They should be made tight
to prevent accumulation of dirt in cracks and to make it possible to kKeep them clean. Packing tables,
machinery and all utensils should be thoroughly washed or cleaned.

4. SBeparate toiletz should be provided for each zex. The floors shonld be tight so that they
can be readily cleaned. Unless provided with a fluashing system they should be separate from the
cannery. They should be screened, well lighted and ventilated. Sanitary toilet paper should be
provided,

4. Adequate lavatories adjacent to the toilets should be provided, with soap and clean towels.

5. SBuitable provisions should be made for the removal of refuse daily and to secure proper
drainage in conneetion with the cannery,

REQUIREMENTS DURING CANNING SEASON

i. Canners should see that the requirements contained in the ciremiar letter of April Sth, ad-
dressed to the fishermen and boatmen, are lived up to, covering the quality of the fish.

2, Canners should see that the fish boats bringing the fish to the canneries are kept clean and
sanitary and provided with tight tanks,

3. When fish are brought from a considerable distancee, the last fish out of the boat, being in
poorer condition, should be packed first, assnming of eourse that they are saitable for packing.

4, The pickling brine should hbe changed dally or after each operation,

5. The flakes should be clean. A pair of revolving brushes and cleansing powder, consisting
of a mixture of carbonate of =zoda with & little caustic =soda, are suggested for this purpose.

6. The racks should be scrabbed often enough to bhe kept elean,
7. Steam boxes and dryerz should be kept clean.
£ Flaking machinery and other machinery should be cleaned daily or after each operation
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%, Tables should be washed clean daily or after each operation. In case of woonden tables, the
topz should be free from cracks and preferably of hard wood,

10. The panz should be kept clean. They shonld not be stacked on top of each other in
guech a way that the bottom of the pan can come in contact with the fish in the cans below.

11. Fry baskets should be kept as clean as possible,

12, “Mush” panz should be emptied and cleaned daily or after each operation,

13, The water in bath tanks should be changed daily or after each operation.

14. The floors should be cleaned daily or after cach operation.

15. The toilets should be provided with sanitary toilet paper and zhould be kept clean.

16. The lavatories should be kept clean and provided with soap, clean towels and running water.,
They should be separate from, but near, the toilets,

17. The hands and nailz of employees handling fish should be kept clean, Employees should
wash their hands before beginning work and after leaving the toilet.

18, The emplovees should wear washable e'othing or aprons and change them frequently.
Women should wear caps over their hair.

19, Spitting on the wallz or floors of canneries should be prohibited. Cuospidors szhould be
provided, if necessary, and should be kept clean, The use of tobacco by emploveszs should be dis-
couraged in the canneries.

20, The cans in which the fish are packed should be clean and should be stored in such a man-
ner as to avoid contamination, The Tilled cans should be eleaned before packing for shipment.

SQUIPMENT OF A CANNING PLANT

The proper equipment of the plant is a most important consideration. A poor
equipment, or one that is out of date, not only inereases the cost of packing, but also is
a hindrance in the production of best quality. As the raw material for fish canneries
would come over the fish dock it is essential for eeonomieal operation that it be so
handled that there will be no costly back steps,

When the fish reach the cannery dock they should be raised from the boat to the
dock in an elevator, or in baskets or boxes, In handling large species the pewing of the
fish, which causes unsightly holes in which the blood eongeals, shonld be prevented by
employing unloading scows. In these the fish are allowed to slide from the scow through
a gate in the side into the hopper of an elevator, which carries them up to the fish dock.
A few cannerymen run the elevator to a point some distanee above the floor of the dock.
and by constructing in the fish house a false floor so arranged that the sides all slope
toward the center and the fish eleaning machines, the whole being raised sufficiently
that the fish will naturally slide to and down this ehute onto a table where they may be
dressed, or fed to a machine to be used for this purpose, or to an endless belt that will
carry them to dressing tables or washing tanks, save much pewing and handling on
the fish-house floor. Should the fish become dry on the outside and stick during
this operation it is only necessary to turn a hose on them for a few minutes when the
moist slime will eause them to slide freely.

The improvement of conveying machinery in recent yvears has been marvelons,
and the eanner will find it economical to introduce such wherever possible, as the
saving in labor alone will be considerable, while it will also eut down to a minimum the
direet handling of the raw product by the workers, a thing muech to be desired.

With a proper arrangement of the plant the material ought to move steadily for-
ward, in as straight a line as possible, from the point where it is first received until it
comes from the retort ready to be trueked into the warehouse,

The various produets which are to be canned generally require machinery speeially
construeted to do the work, and when it is known just what kind of goods are to be
prepared, it is a matter of judgment to determine what machines are best for the pur-
pose. There are machinery manufacturers who have special lines for the canning of all
regular produets, and any of these would gladly submit detailed estimates of what is
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needed, ineluding also, if desired, the pulleys, belting, piping, ete. Should the produet
be a special one, machinery may have to be built according to the packer’s idea for this
particular work,

In buying machinery the canner should make absolutely sure that it will be ample
to take care of all the raw material received as rapidly as possible. It is not wise, nor
ceonomical, to run full with no reserve machines to take up the work in ease of break-
downs.

BOILER CAPACITY

A good boiler of ample size should be installed as a plentiful supply of dry steam is
& very necessary requirement. Aside from the initial cost, it is much cheaper to instal
a bhoiler of nearly, or quite, double the eapaeity that you anticipate using. A small
boiler, taxed bevond its capacity, is more likely to break down at eritical moments, while
it will consume more fuel in proportion, and much of the time will deliver wet steam. A
plan followed by many plants is to have a battery of two hoilers, each of sufficient size
to run the factory to its full eapacity. The extra cost of two is more than offset by the
fact that the disabling of one will not canse a shut-down of the plant, which, if oecur-
ring in the height of the ran, would prove finaneially disastrous, They shounld, of conrse,
be run as a battery, not singly, thereby obtaining virtually the same advantage as from
one large boiler. When possible the steam plant should be in a sepavate building, as this
would materially reduee the fire hazard.

CONTAINERS

The tin ean is preeminently the container used in commercial canning, and has been so
almost from the mmeeption of the industry. The tin ean has undergone a number of
changes. The first eans had flush sides and ends, or plumb joints ; these gave way to the
stamped-overlapped ends, and all inside solder has been superseded by lock seams and
outside soldering. Most solder caps are hemmed, so that only the amount neeessary to
seal 1s used. The solder ecan has been superseded in most fish eanneries by the open-top,
or so-called sanitary can, and in this case the sealing is done by double seaming on the
top, no solder being used on the ean exeept in making the side seam. The former objec-
tions to acid and solder, on the ground that they eontaminated the foodstuffs, have thus
been largely overcome.

Tin cans are classed as open-top and hole-and-cap. Cans are known as keyv-opening
if some part of the ean has been sufficient]ly ent to permit opening by stripping a part ont
of the side or top by means of a key; these are generally packed with sardines.

With eertain products, such as lobsters, shrimps, erabs, ete., it is necessary to keep
the produet from coming in direet contact with the tin, and this is accomplished by either
lining the inside of the ean with wood, parehment paper or eloth, or by coating or
lacquering the inside. The latter type of can is known as the “enamel-lined ™ can. Vari-
ous coatings have been tried at different times without entire suceess, and while the
present lining is not perfect, it does effect a marked improvement in many lines of pack-
ing. This enameling is aceomplished in two ways—by baking the lacquer on the sheet
and by spraving it on the inside of the finished can.

In the salmon industry many of the companies, and especially those operating in the
more remote sections of Alaska, manufacture their own eans, This is due |EH'}:I'I_".' to the
faet that less freight space is occupied by the tin plate in sheets than by the manufae-
tured eans. The companies also have to take up large erews to pack the fish, and these
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ean be employed in making the cans during the interval between arrival at the plant
and the appearance of the fish. However, the question of freight space saved is over-
come by a recent improvement in ean-making, by whieh the can bodies are made, then
flattened out, and upon arrival at the cannery are run throungh a machine which shapes
them onee more so that the ends ean be put on. y

A number of can-making factories are now loecated within reasenable shipping dis-
tance of many of the canneries and furnish the packer with his eans, these usually be-
ing shipped in regular shipping boxes.

Tops are made separately and most of the canneries which make their own ecans
usually purchase the tops from the regular can factories.

There are a great variety of shapes and sizes of cans, and one ean get a produet in
almost any weight from l4th ounce to about one gallon. This anomalous condition has
developed in three ways. Firvst, the cans were made to utilize a standard sheet of metal
with the minimum of waste by the method of can-making in vogue at the time. This
resulted in eans of arbitrary volume, bearing no definite relation to standards of volume,
like the pint, quart or gallon, and these arbitrary sizes have persisted because of becom-
ing a fixture in trade, and the expense in changing machinery, cans, shipping caszes, ete.
Second, was the introduetion of sizes to fit a given weight of a certain product ; this is
particularly true of meat products. The shapes have also been changed to enable per
feet packing of a eertain produet. Thirdly, is the attempt to make cans that will hold
a quantity of a given article to retail at a popular priee, like 10 eents. This applies par-
tienlarly to soups, ete.

Canners of fishery produets have been as great offenders along these lines as any of
the others, particularly those packing oysters and clams.

In 1913, in an effort to standardize can sizes, the National Canners Association agreed
upon the following sizes, and these are in use for many products:

Diam. Height. Diam. Height.

Hole and Cap Cans— Ins, Ins. Sanitary Cans— Ins. Ins.
No. 1 size - R e 1 H 1 PO LRI Ea s s - 24 4

MNo 2 e ] 1 4% Mo, 2 IR - 4%

No. 214 oy 485 AT e A 47 48

Mo. 3, 475 inches..... 4 47 Ma. 2, 47 inches . 414 47¢
No. 3, 5 inches 1 R 1" b Mo.2 6 inches ............cooiviiim, 414 5

No, 3, 514 inches : Y 4 T 5l4 MNo. &, 5% inches e R it T L
Mo, 005 . 814 6% * A | e = o B T

(zlass jars are coming into use for certain fishery produoets, and all that prevents
their more general use is that they break easily, cannot be handled by automatic maehin-
ery, will not stand hard processing without special precautions, and cost more in freight
rates.  Against these objections may be set forth the fact that they make a much eleaner
and neater package, and also display eertain produets to much greater advantage than
any other type of container. Of recent years great improvements have been made in
glass jars amd the methods of sealing, which may eause a wide expansion of their sphere
of usefulness in canning.

STOREHOUSE FOR EMPTY (CANS

The empty cans should be stored in a building protected from dampness and steam,
and preferably on the second floor, as they will then be at such an elevation above the
filling machines and packing tables that they ean be delivered in properly constructed
chutes, by gravity. to points where they are to be filled. When storing cans in bulk in
bins, lay on side in even and regular tiers, keeping cap end to eap end, or start with the
first tier eap end out, the balance with bottom out. When stored in shipping case, place
the bottom layver cap end up, and the top layer eap end down.



METHODS AND PROCESSES

IE steps in eanning will vary with the produet, but, in general, there are certain

features which are common to all, and may be deseribed in this outline, as receiv-

ing the product, washing and dressing, preparving for the can, filling, exhansting,
capping. processing and cooling. The more intimate details will be found in full under
the various products enumerated.

RAW MATERIAL

It is essential that the raw produet be delivered fresh and in first-class eondition at
the |J|E!tll, When ]:'ll'lﬁ?i.il'l]l" it should be pu{'k{'[l mm oee, and n ['.IIIHE_Hll‘1I||l!'H'H or boxes to
avoud brusing and exeessive pressure.  The nearer the cannery is to the point of pro.
duetion the better will be the finished produet.  Fishery produets spoil easily and
gquickly if not properly handled, so great carve should be exercised at all stages. It should
never be forgotten that if the raw material is not fresh and wholesome, canning will not
improve it in the slightest ; it ean only suspend the deterioration of the produet while
the latter is in the hermetically sealed package.

GRADING

At most plauts the produets are graded according to size, species, and sometimes as
to color of flesh. This should be done in the fish house by men who are trained to this
work, A mixing of the different grades in the same case may cause rejection of a large
shipment by the buyer’s agent, this sometimes entailing a heavy money loss, and fre-

gquently ereating a prejudice in the buyer’s mind against all of the seller’s products.

WASIHING AND DRESSING

This operation is one of the most important in the factory. Fish are usually given
a washing with the hose before being dressed. This is especially troe with salmon, which
are protected by a heavy coat of slime. Salmon are split, the entrails removed, and the
head, tail and fins ent off in a machine known as the ““Iron Chink.”” An improved type
of this machine, and another special machine, is used to ““slime’ the fish and more
thoroughly elean out the abdominal cavity. Many fishery produets arve, however, dressed
and eleaned by hand, Great care must be exercised to make sure of all blood being re-
moved from around the backbone, and to insure this and for general cleaning each opera-
tor has an individual fauneet playing constantly upon his dressing hoard or bin. Many of
them have a short |:|iw.'1' of hose attached with which to give the fish an even more
thorough eleaning. They are then washed in tanks filled with either cold fresh or salt
water, or brine, varving with the different products to be handled.

The larger dressed fish are then eut into can lengths by hand or machine, while the
smaller fish are usually handled without eutting.

In filling the product into the can the ent pieees are put in by either hand or
machine, while the small ones, such as sardines, are usually put in by hand. In most
canneries the eans come down from the second floor in a chute and just hefore reach-
ing the filling maechine the quantity of salt needed for taste is put in by an automatie
deviee. The methods of filling are deseribed in detail under the different produets.
Filling machines have been vastly improved of recent years, and most of the work is now
done with nicety and precision.  All filling machines operate upon the prineiple of deliv-

7
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ering a certain volume rather than a given weight, and for the fishery produets handled
in this way this method is very satisfactory In all ecases, whether the can be filled by
weight or volume, the amount of material used should be all that can be put in the can
in first-class condition. Some packers insist, and justly, that the best results are obtained
by hand packing, but in regions where labor is searce the filling machine is a necessity.

In filling the cans head space equivalent to one-eighth to one-fourth of an inch
should be left. The amount of head space needed depends in a measare upon the nature
of the product, but without some space the production of a small amount of gas will de-
stroy the vacuum. In the hole-and-cap cans this space is available, because the sealing ean-
not be done without some room, and as a result springers are rare. The tendeney is to
over-fill the open-top cans. The later types of sanitary capping machines arve provided
with plungers to squeeze down solidly the contents of the eans, but eare must be used in
packing a solid produet like fish not to overfill.

EXHAUSTING

After the cans are filled they should be exhausted, that is, heated until the con-
tents are hot and as much as possible of the air driven out. This proeess is not consid-
ered necessary for articles that are subjected to previous cooking, or for those that are
filled hot, or which receive a hot brine or other dressing, although it is advantageous
even under these conditions and is quite generally done. Despite the belief of many
canners, exhausting has little to do with sterilization, but it does aid in relieving the
intense strain upon the eans in the final proeess; also if the air be not driven out there
is not the proper collapse of the ecan, and it may be diffienlt to tell when spoilage ocenrs.
Another important reason is that it lessens the attack of the contents upon the container.

The exhausting of eans previously eapped may be accomplished by piling the metal
coolers, or trays, containing the cans on a truck and placing it in a steam box, where
they are subjected to the aetion of steam at a very low pressure for a speeified time,
or by placing them one tier deep in a shallow erate and snbmerging in a tank of boiling
water, or running them through a tank of boiling water on an endless belt, removing
after the directed time has elapsed and tipping as guickly as possible thereafter. In
this connection it must be noted that from the time the cans are exhausted by any
method they must be kept in speedy and constant motion until in the proeess retort,
This is the danger period when germs—baeteria which are not destroyed by the final
process—are developed in the goods or absorbed from the air. To overcome this danger
most fish packers now use a long, tight box with open ends, into which live steam is
vigorously injeeted, and through which the cans travel back and forth on endless helts
a number of times before finally being ejected at the opposite end. A long exhaust is
given as fish conduects heat quite slowly and there is usually but little free liguid in the
ecans,  Some salmon ecanners exhanst as long as 20 minutes, but 15 minutes is the aver-
age time. BExhaust boxes emploving revolving spirals, designed mainly to conserve
spaee, and varions other types, have been invented and used more or less. The tempera-
ture reguired to properly exhaust is usually from 210 to 212° Fahrenheit.

Fishery produects arve usually capped loosely before exhausting, as it was found
when the cans passed through the exhaust box with the tops open that the steam con-
densed upon the fish, making the produet unattraetive, while the exhaust box was
littered with pieces of fish lost from the cans during their passage.

In recent years mechanical methods of vacuumizing have been coming to the fore.
One machine which has been tried in salmon and tuna canneries has given exeellent
results. At present the vacunm on this machine is made suddenly and is acting for
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only about two seconds. This is possible on certain fishes because being without a free
lignid there is nothing to obstruet the passage of the air from the can to the chamber.
Where brine, water or oil is concerned the machine is apt to eause some of the liquid
to be expelled. It is probable that the machine will ultimately be so improved that
products with much free liguid can be exhausted properly in it.

Ordinary eans have a partial vacunom of from 6 to 8 inches, those well exhausted
10 to 13 inches, and those very well exhausted up to 22 inches.

TOPPING

Open-top eans, which are the kind in general use by fish canners, are sealed by a
special machine known as a double seamer. The lid is pressed into place and steel
rollers erimp it on without acid or solder, This action is automatie, a single ean at a
time, but at the rate of 30 to 120 per minute, depending upon the type of machine. Cans
with solder tops are sealed by automatic machinery, 12 at a time, 55 per minute, or
5,000 per hour. The top is wiped, the cap placed on, acid applied, the hot soldering
irons drop into place, and the vent is afterwards closed, all in one series of operations,
without touching by hand. But few fish canneries now use solder-top eans. When
they do the cans generally go from the capper to the hot water tank, where they are
tested for leaks. Any imperfection in the can or defeet in sealing will be shown by a
series of air bubbles issuing from the opening, and the can is taken out for repairs.

TIPPING

Tipping is not much practised by fish canners nowadays, the sanitary ean having
gquite generally eliminated the necessity for it. With a few produets, however, the cans
are tipped after they come from the soldering machine. In the case of certain fishery
products packed in the old style way the eans are vented after coming from the steam
exhanst box and tipped again immediately.

TIPPING A TIN CAN

When tipping eans have the flux jar and brush conveniently at hand, dip the brush
in the flux and strike the venthole a side stroke lichtly with the brnsh saturated with
flux. Place the point of the wire solder over the venthole. Plaee upon this the point
of the hot, bright, tipping copper. Press down with a rotary motion and remove guickly.

PROCESSING

Processing is the sterilizing or cooking of the foods eontained in hermetically sealed
packages. This work may be performed in any vessel of suitable dimensions that can
be provided with a constant and easily regulated supply of either boiling water or steam
under pressure during the period necessary to cook or sterilize the produet,

For produets which do not require a temperature exceeding 212° ., wooden or
iron tanks, round, square or rectangular, with perforated coils or erosses in the bottom
for the introduction of jets of live steam to boil the water, are in use and this is known
as the ““open-bath process.”

For substances requiring a temperature of more than 212° F. (most fishery produets
do). and when it is desired to hasten the operation with those requiring less, iron tanks,
or retorts, of various shapes, round, half round, square or rectangular, placed either
horizontally or perpendicularly, and fitted with doors which can be elamped and made
steam tight, are used, and this is known as the “elosed process.”  Horizontal retorts,
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which are used quite generally for fishery produets, are worked with dry steam as a
cooking medium. Upright retorts, which are employed for a few produets, may be used
with dry steam or with water and steam, as preferred.

In addition to the steam inlet, retorts should be provided with a top steam exhaust,
bottom waste and safety valves; also bath thermometers and steam gauge. The pressure
in these retorts will vary from 5 to 15 pounds, thus giving temperatures from 2207 F.
(1056% C.) to 255° F. (124° C.).

In the open-bath proeess the kettles should be fitted with a eompartment for hold-
ing a thermometer, and this compartment should be fitted with a pet eock at the top or
bottom so as to insure a perfect eireulation around the thermometer end. Unless this
is done there is a possibility of the compartment being ““*dead’ and so show a false
register on the thermometer. The pet coeck should be kept at a slight erack, so that a
thin emission of steam will always be apparent.

It has been well established that the thermal death point of all spore-bearing baec-
teria is 250° F. if this temperature be applied direetly to them for 20 minutes. This
means that when the entire contents of the sealed packages are heated to this degree
the sterilization is complete and the goods will be preserved indefinitely, From the
above it wounld seem that the processing is merely a question of getting the temperature
noted above and holding it for the time stated in order to avoid any chances of future
spoilage. Unfortunately this temperature 15 entirely too high to rive all foods, in faet
the higher the temperature in general the poorer the appearance of the finished goods.
{(The prineipal reason temperatures approaching 250° are used in proeessing fishes 1s
for the purpose of softening the bones.) For this reason it becomes extremely desirable
for every canner to know exactly whether the particular pack has been properly put up,
and what is the lowest possible temperature and the shortest possible time that he
may salely use in his proeess. There 1s absolutely no way to answer this problem exeept
by experiment—every day’s run ought to be tested; in faet, every coolerful should be
tested, if possible, and the proeess determined by this method only. As long as spore-
bearing bacteria are present and likely to eontaminate canned foods in the water or in
the factory, it will be impossible for any one to recommend a satisfactory and infallible
processing time and temperature that will not only be safe for a certain eanned food,
but commereially profitable as well.

When processing in an open bath fill the kettle about half full of water, or suffi-
cient to cover the cans, and bring to a boil, shut off steam, lower the filled erate in
kettle by any mechanical means, throwing the bails of lower erate on side; turn on full
head of steam and when the water boils, the thermometer marking 212 make note of
the time: ent the steam down, leaving valve open just enough to keep up a lively boil ;
when time directed has expired shut off steam and remove crates from kettle,

Shounld a higher temperature than 2127 in an open bath be desired, or where the
altitude is sneh that water boils at less than 2127, the result may be obtained by using
a solution of chloride of ealeinm instead of water and heating with a closed coil instead
of the usual perforated coil or cross. The rest of the process is the same as above after
desired temperature has been attained.

When processing in a retort with steam provide an overflow pipe in conneection
with the hottom outlet of sueh a height that the steam inlet will be eovered with 1 ineh
to 2 inches of water, thus supplyving wet steam, which will not scorch or discolor the
product as will drey steam under any considerable pressure. Close the bottom exhaust,
run the ears in on the track, close the door.and fasten the elamp or clamps opposite the
hinge, then back in order, seenring the elamp next the hinge last ; open the top exhaunst
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valve and turn on steam; when the steam issues freely, nearly, but never entirely, elose
the top exhaust. This allows the escape of gases formed and ereates a certain amount
of cirenlation of steam in the retort. It is elaimed by some packers that if the retort is
¢losed absolutely tight a gas is formed which envelops each can and, acting as a non-
conductor of heat, prevents the full action of the steam on the contents. The hottom
valve 1s then opened just sufficient to allow the condensed steam to escape. When the
thermometer marks the temperature desived, take the time, then regulate the steam with
valve so that this temperature is maintained. When the process time is ended shut off
steam, open both upper and lower exhaust valves, and when gauge shows no pressure
loosen clamps, reversing the aetion observed in elosing, the elamps next the hinge being
loosened first and those opposite last: throw back door and run ears out. Some canners
insert in the door a pop valve, sensitive to a half pound and set to blow off at a quarter
pound more pressure than the process temperature demands.

When processing in a retort with water and steam, close bottom outlet and fill
retort half full of water; bring to a boil: shut off steam and place erates; then handle
same as with steam, of eourse keeping bottom outlet elosed.

PROCESSING GLASS

In processing glass jars either in water or direct steam, sudden variation inerease
or decrease of pressure or temperature must be avoided. They are best processed in
water at 212° or in steam at a temperature not mueh in exeess of this. The
jars should be sterilized before filling. This may be done by placing in vessel of cool
water on a stove to heat and kept hot in water until needed. If possible, fill with hot
liguid instead of exhausting. After filling cans and closing same place in water of
about same temperature as contents of package, and raise the temperature progressively,
taking about 15 minutes to reach boiling, or 212° F. If the jars are to be processed at
this temperature, then start counting the time from the moment the water starts boil-
ing. Maintain a slow boiling for the length of time required, then turn off steam and
allow the water in kettles to cool to about 1897 before removing jars. Should thev be
taken out of the hot boiling water the glass is liable to erack should there be a eold
draft in the room.

When proeessing with steam great eare should be taken to heat slowly, especially
at the start.

(ilass jars may be processed in an ordinary steam exhaust box, or in an extra long
continuons steam exhaust box run at the proper speed. The heating and cooling should
both be done very slowly.

The percentage of loss in sealing and processing should not exeeed 2 per cent., and
under best conditions should be redueed to one per cent.

WARNING

Under the different products given the processing times are stated. It should be
thoroughly understood, however, that these periods are the actual cooking times, and
should be computed from the moment the inside of the retort reaches the temperature
preseribed until the steam is shut off. About 5 minutes is required to bring the tem-
perature of the retort to the required point, and about 5 minutes more is required at
the end of the cook to bring the gauge to a no-pressure basis.

While the processing times can be considered approximately correct, the canner
should not trust to them alone—as the state of the weather and the condition of the
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product sometimes necessitates a change in the process—and should lest the packed
goods several times a day in order to check up results. Frequent tests should be made,
especially of the temperature attained during the processing, for which purpose a seli-
registering sterilizing thermometer may be used. Cut cans frequently, noting cook,
weight, color and general appearance of the goods.

Both thermometers and gaunges should be frequently compared with standard in-

struments known to be correct. Thermometers particularly should be tested before
packing is begun each year.

GAUGE PRESSURE AND TEMFPERATURE

According to Kent, under ordinary conditions at the sea level the air pressure is
14.7 pounds per square inch, and steam is formed at a temperature of 2127 F.; gauge
pressure will give temperature as follows:

Gange Pressore. Degrees, Gange Pressure, [heorees,
Pounds per sq inch. Temperature 1. Pounds per sq inch. Temperature .

S04 213.0 83 . SRR i 2354

1.3 . . 216.3 | SR RO . 7 [F-

2.3 219.4 10.3 . : 240.0
Fiae: . 2224 1) [ [ e L L

+.3 2252 12.3 : e 2443

T S T |1 e S e 246,

6.3 . . 2305 144 . 248.3

7.3 . 233.0 |7, el L T . 250.2

Should yonr thermometers and gauges not agree with this table, have them tested.

ALTITUDE STERILIZATION TABLE®

Most fish canneries are loeated at sea level, in whieh event the question of altitude
does not bother, but if the factory is located above sea level to such an extent as to
cause trouble in the process room, first determine just how high it is, then consult the
following table, and it will help to solve some of your troubles, Add time in third
column to the process time:

Altitude. Water Boils ai Additional Time,
Feet. Degrees. Minutes.
012 . : 5 RS A 2t i L sanls 2
1,025 . . : - 210 - fmnenranen BB
1.539 P T ey e B S, 8 R TR e e L] |1 e T b
20638 . 2005 N
2 5H0 27 10
3.115 o e e b e I e e 12
3.642 : 205 14
4,164 204 : 16
4,697 n Y S T ST et S R = e ol e WL
S T T T e Lt . : 2002 20
5,674 20 22
6,30 s s 1 szt

*Fased on 29 inech barometer, with temperature at 700 F, at sen level,
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AUTOMATIC CONTROLLERS

It is obvious that the control of time and temperature in processing is excecdingly
important, so much so that most progressive eanners have installed temperature con-
trollers and timing deviees, as well as recording thermometers, as part of the equip-
ment, in order to guard against mistakes by the proeessor. These have been perfected
to such a degree that in processing a retort the processor, or bathman, can turn on the
steam, turn the kev on the controllers, and know that the temperature will be main-
tained, that the steam will be cut off at the right time, and that the air and water will
be admitted to properly eool the cans.

COOLING

As soon as the processing is eompleted the cans should be eooled with water.
Unless this is done the heat will be held so lone that the contents become overcooked.
The cooling may be done by turning cold water into the retort, by removing the basket
or crate of cans to a cooling tank, or by spraving with water in the air. There is less
difference in the results obtained by different methods of applyving either heat or cold
than some claim; the important point is to accomplish these steps quickly.

WASHING THE CANS

While apparently a simple matter. the washing of cans is really a very important
part of the process. From the moment the sheet has been coated with tin it begins
accumulating foreign substances with most discouraging regularity. It does not follow
that, simply beeause the can appears bright, it is strietly clean, as may be demonstrated
by examining the water after rinsing a hundred or more. A large percentage of the
packers are now using can-washing deviees, but they should all use them. In most fish
canneries the eans are washed before being filled, and then the outside is washed twice
before the can reaches the retort, and once after coming out of the retort.

The deviees used in washing arve many and the packer has a wiude range to seleet
from. Some are patented deviees while others are home-made affairs.

STAMPING CANS

Every can should be stamped or an identifyving mark placed on it as soon as topped,
or earlier. in order to avoid mixing in the warchouse., There are a number of little
machines now on the market by which each can may be indelibly marked with any
legend desired.  The name of the goods, the quality and date, if desived (the code being
secret, of course) may be placed on each can. When so marked the canner is sure of
what is in the can, and is thus able to guard against imposition through the rejec
tion of other goods as his, and in any action by the pure food anthorities is enabled to
identify his goods. A typieal instance which came under the writer’s observation
exemplifies the value of this marking. A salmon canner had some 40,000 cases of salmon
of about five grades, each piled by itself, in a warehouse, waiting for an opportunity to
ship, when the pilicg underneath the Hoor gave way and all were precipitated into the
water in one mass. As none of the cans had been marked the packer, after salvaging
about two-thirds of them. had to sell most of them as of the lowest grade, thus losing
the difference between the selling prices of the lowest and the higher grades, a very

laree sum in this instanee,
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INSPECTLON

At all stages the packer should be on the lookout for unsound eans, or what are
known to the trade as “‘swells.””  Before the cans are put on the market each one should
be thoroughly examined and tested to deteet any which have developed as “*swells.”
The best time for doing this is after they have eooled on the cannery floor and are still
in the eoolers or erates, and thus easily aceessible. The tester, armed with a thin piece
of iron about 6 inches long, or a 12-penny nail, should pass over the eans and tap each
one with the nail. Sound cans should show a vacuum, as indicated by the eoncavity of
the ends, and should emit a peenliar note when struck. On the other hand, unsound
cans which have not yet swelled give a charaeteristic dull tone when struck. By the
difference in the quality of the tones a skilled inspector ecan instantly distinguish
between sound and unsound eans. Anyv cans not showing a vacunm should be rejected.
After inspection the cans are generally put in stacks, and before shipping are again
examined.

SPOILAGE

Insufficient proeessing, defective containers or the use of unfit material may cause
spoilage. These losses are generally classed under the heads of swells, flat sonurs and
leaks. Some few vears ago losses were heavy at many factories, but owing to a better
knowledge of what is necessary in material, handling and improved appliances, these
have been growing less each yvear, Formerly the processor used his own judgment
exclusively, but now the up-to-date canner has aceurate thermometers and gauges, auto-
matie temperature-regimating deviees, and time recorders, so that now the processor has
merely to keep these multifarious agenecies in working order and they will do the work.
More attention is also now paid to the bacteriological side of the business. with the
result that the produet is handled in sueh away that the bacteria are killed in processing.

spoilage due to insufficient processing is generally divided into two eclasses—swells
and flat sours. In the former there is a generation of eas, causing the ends of the
cans to become distended ; in the latter the contents of the ean is sour, but there is noth-
ing in the appearance of the can to enable the eustomer to determine the condition until
the can iz opened. Swells are generally due to under-processing good material, while
flat sours most often result from giving the regsular proeess to material which has been
allowed to stand for some time. Swelling is more likely to oceur and be deteeted early,
while souring is apt to be delayed, though it may occur early. In the latter case the
material is more or less sour to the smell and taste, but is sterile, the heat of process.
ing having killed the bacteria.

There are two conditions known to the trade as *‘springers’” and *“flippers.”” The
former is a ean the end of which will bulge slightly after a time, but on opening there
18 found neither gas nor spoilage, though the eans have the appearance of being swells.
It has been found that this condition is due to overfilling or to packing cold.| When
placed in a warm place, sueh as a well-heated grocery store, the can will bulge, owing to
the temperature. A flipper is a springer of sueh mild character that the head may he
drawn in by striking the ean on a hard object, as a wooden bloek., The use of a miero-
seope will gquickly show the differenee between a swell and a springer, as in the former
there will be large numbers of organisms while in the latter there will be very few.

In these modern days ean-making has reached such a point of perfeetion that manu-
facturers guarantee all above two to the thousand, and these imperfect cans are usually
due to the solder not making a perfect union or to defects in erimping or double seam-
ing. With the use of the antomatic capping and tipping machines there are fewer leaks
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than formerly ocenrred when the work was done by hand; leaks in sanitary cans are
generally due to poor adjustment of the rollers. In the can-making plants leakers are
recognized, as a rule, by testing in the hot bath. Leaks may be very small, even miero-
scopie in size, and, therefore, difficult to detecet, or picees of the can eontent may be
driven into the opening and seal it for the time. Leaks invariably cause swells,

TESTING ROOM

While the chief problem of the processor is to know when his goods are sterile, it is
of equal importance for him to aceomplish complete sterilization in the shortest possible
time. This not only saves time and fuel, but also improves the appearanee of the fin-
ished goods.  In order to do this the canner ought to have means right at the factory
of ineubating samples of every lot of canned foods as they come from the retorts. A
room having a constant temperature of approximately 953° F. may easily be built and
maintained, and such a room will pay for itself in a very short time, and by means of
it without further examination a packer can separate all swells and aceurately deter-
mine whenever his proeess is insufficient in sueh a manner that swells are going to
result. The *““hot room™ will even show, by the sense of taste alone in the canned foods
stored therein for the proper time to allow of the development of bacteria, whether
spoilage is going to ocenr or not,

Were the packer to supply himself with a good microseope, with one-twelfth oil
immersion objective, and an ineubator, it would be a very easy matlter to know posi-
tively if a given process was sufficient, Several eans from each day’s work could be
placed in the ineubator, and if the sterilization was not complete the bacteria would
develop at a blood temperature (98° F.) within 24 to 48 hours: juice from these cans
cotld be made into a hanging drop. and if any bacteria happened to be present, the
microscope would reveal them.  Most of the spore-bearing bacteria are motile, and
there wounld be some present, even in small gquantities of the juice, long before the forma-
tion of sufficient gas to swell the eans. By testing in this way the packer could also
keep close wateh on the sterilizing process, and in some eases could reduce the time,
which would insure a better flavor at less expense.

“DO-OVERS"

For many vears it was the eustom, and is yet in some lines and plants, to take the
defective cans found in inspecting the pack daring the various stages after processing,
and reprocess them by venting, repairing the can, exhaust, tip and proeess the regular
time. As our knowledge of baeteria inereased it was seen by the more intelligent packers
that there was serious danger of ptomaines forming in the food in these leaky cans
while the air had access to them, and also that the second cooking had a decidedly
injurious effeet upon the flavor and appearance of the food. As a result a number of
the packers now diseard entirely defeetive cans found after several days have elapsed
after processing.

Those defective cans found while they are passing through the various processes, and
while the cans are still warm, are repaived and placed m a lower grade.

SALT AND BRINE

Salt which is intended for use by canners should be as pore as possible.  This faet
i5 beginning to be thoroughly understood by the canner, who finds little economy in
using an impure cheap salt, and, besides, may encounter certain difficulties it he uses
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sneh. If salt contains an excess of magnesium sulphate or of lime, the latter in the form
of caleinm snlphate, it is liable, in the ease of the latter, to produce a bitterness in the
canned foods. Practieally all commercial salt does contain a small gquantity of lime, and
it would be entirely impracticable to free the salt from the last trace of lime, on aceount
of the enormous expense involved, but where the amount of ealeinm sulphate in a salt
runs from 277 to 4% it shows that the salt has not been properly purified, and conse-
quently it is not fit for use in delicate food products.

Impure salt containg a higher moisture content than pure salt, so that when the
packer buys the former with an idea of economy he is likely to lose two ways: first, by
getting too mueh lime, and, secondly, by getting too much water-—both of which he pays
for at the price of salt.

Some fishery produets are covered with a weak brine when canned, and this brine
generally contains about 29 of salt. Much care should be used in seeing to it that both
the salt and water used in making the brine are suitable. The water used for making
brine should always be free from iron. and from excessive suspended matter, and should
be comparatively soft. A total hardness of 150 parts per million is about the limit
permissible for canners’ use. Most of the impurities which are likely to be present
in a water of the havdness mentioned are harmless to canned foods, but if the water
containg mueh iron there is danger of discoloring the flesh of fish processed in cans.
This is the reason for the parchment paper lining, to keep the fish away from the can,
because a very small trace of iron in fish will canse discoloration through the formation
of iron sulphide from the sulphur which is liberated from the proteids of the fish by the
high process.

The impurities which deleteriously affect the guality of canned foods are the same
found in both hard water and commercial salt, It is, therefore, plain that both must be
watehed, becanse it both of them are very impure the sum of the impurities may readily
become too great for canned foods.

When the hardness of water is excessive, and no soft water is available, the packer
may often remove the hardness by a simple treatment of the water with soda ash. The
latter precipitates the caleinm and magnesinm carbonates, which settle to the bottom as
a white sludge, leaving the water in the upper portion of the tank comparatively soft and
usually entirely suitable for eanners. Water-softening in some such manner as above is
practised by some eanners through neeessity, not only for obtaining a pure water for
brine, but for obtaining a soft water for use in their boilers. A distilling apparatus
especially designed for this purpose may also be used in obtaining the small amount
needed for making brine. '

Every canner should submit to a reputable chemist a sample of the salt he intends
using in his season’s pack, absolutely rejecting any brand that falls below 989 pure
sult, and it would make assurance doubly sure to get a salt which tests not less than 999,

MAKING BRINES

Various receptacles are employed in making brines. The favorite is a wooden tank
in which is carried a copper pipe with an L on end to the bottom of the tank, and
direct to the opposite side. In making the brine the water should be first bronght to a
violent boil, then add the salt. ete., and stir until dissolved. The steam jet used in this
method obviates the neeessity for mueh stiveing of the mixture. The bottom outlet of
the tank should be guarded with a strainer to retain chips and particles of other foreign
substanees which may be in the salt, If the material used contains much dirt or specks

it should be placed in a elosely woven bag and suspended just below the surface of the
boiling water,
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Brines of various strengths are used in canning some fishery products. The table
following shows the proportions of salt and water required to make brines of given
percentage strengths

Strength Salt Water
of Brine, Necessary, Necessary,
Per cent. Monnds. Gals. Qts. Pts,
1F5 1 S I 1 1
2 2 12 1 i
3 B ol [ - 1
(¥ (i 11 3
8. e L S R S s 11 2
i) [ T LA e o B L . eres A ] 1
15 T O A et e 5 . 10 & 1
11 1 el SRR s T 15 . 110 1
SOLDER

Solder is eomposed of lead and tin combined in varvious proportions—half and half
for hard solder, 9 parts tin and 10 parts lead for medium, and 8 parts tin to 10 parts
lead for soft. Many eanners prepare their own solder, usually in bars. The finished
artiele may be purchased in the form of triangular or rectangular bars, triangular drops,
wire or wire segments. In the form of wire, wound on spool, it is used for power cap-
ping machines and 1s a convenient shape to use in tipping.

FLUX

It is so easy to purchase fluxes and soldering fluids. and the purchased articles
give generally so much better satisfaction than those of home manufacture, that the
canner will probably find it cheaper and better to buy the prepared article than to try
to make one of his own.

TINNING THE CAPPING STEEL

The eapping steel should he first eleaned with a file, brick or knife. Then take a
section of a 3-pound tin ean or an iron jar of about the same diameter and about 3
inches deep. Put into this about 2 inches of granulated sal-ammoniae and some serap
solder. Then elean the steels in diluted muriatie acid or in soldering flux and insert in
the sal-ammoniae and solder, revolving it in the mixture until tinoned.  Then celean
again in diluted muriatic acid or soldering flux.

TINNING THE TIPPING COPPER

The tipping copper is tinned in much the same way as the capping iron. Sometimes
it is desirable, however, to file the tipping copper sufficiently to make it smooth and to
correct the point. The copper should be filed to nearly a sharp point. All particles of
smudge, burned materials, ete., should be removed from the iron before finning. Heat
the copper and rotate the tip of it in the mixture of sal-ammoniac and solder until it has
been covered with the melted solder and is as bright as silver.
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LACQUERING

Formerly it was the custom to lacquer nearly all cans eontaining fishery produets.
This custom orieinated in the early days of salmon canning and was due to the follow-
ing reasons: The English market, which at that time absorbed the greater part of the
goods, insisted on their shipments being finished in this way; and the canners thought
that if they did not protect their eans in some way enormous losses through rust, cansed
supposedly by the long sea voyvage, would ensue. Several machines are in use for doing
this work and perform it excellently. Several of the largest salmon packers, however,
now use enameled ends and depend upon the label to protect the sides, for both domestie
and foreign shipments, while a few flat and oval cans are not laeguered at all, but are
protected from rust by wrapping in tissue paper, over which the label is placed.

It is the eustom with sardine canners to print a number of copies of the label on a
sheet of tin, and then lacguer it, after whieh the cans are eut out, shaped and the ends
put on. Some packers, however, do not lacquer the cans at all and proteet them either
by putting in a printed earton or wrapping in tissue paper and pasting the label over this.

Many fishery produects are wholly packed in unlacquered cans, and this eustom is
steadily growing in favor, especially for goods sold in the country of origin.

The quick-drying brown lacquer used quite generally at the present time earries
asphaltum in the form of an asphalt varnish as its base, this being supplanted in some
cases by gilsonite. This lacquer ean be proeured in either a heavy or light body, is
generally redueed with benzine or gasoline, and is applied according to the require-
ments of the market, whieh in some loecalities demands a heavy coating and in others a
much lighter finish, the latter giving a vich golden brown color. Some experiments have
also been made in using brighter colored lacquers for this work. Several of these, made
to give a bright golden copper, or other eolor. are extremely attractive in appearance,
while at the same time proteeting the tin against rust quite as well as the brown.

The laequering period is one of considerable danger in ecanneries, especially_in damp
or rainy weather, when it is not poessible to open warchouse doors and windows, the
gas arvising from the vats being highly inflammable, The striking of a mateh by a eare-
less workman under these conditions is apt to cause an explosion, with a resulting fire
which may oceasion either partial or total loss of the plant, and also cause injury or death
to some of the workers.

[::‘II;}':IJH

A very important feature of the canning industry is the selection of appropriate
brands or labels for the varions kinds of fishery produects. A well-known brand has a
value m itsell and sometimes is a very important asset. A packer will sometimes market
a considerable part of his product in one seetion, and here, where the consumer has
become familiar with the label and pleased with the contents of the ean, he will ask
for and accept no other, despite the fact that the latter might be, and probably is, the
equal of the produet he has been using,  Elsewhere in this work will be found a copy
of the Trade Mark law of the United States and other information relating to the protee-
tion of trade marks not only in the United States but in foreign countries as well,

In designinge a label there are several things which should be borne in mind. It
should be an easily remembered name and design: a name diffieult of pronunciation
should be avoided at all cost. The design should he as simple as possible, as experience
has demonstrated that a simple form—so simple that it ean be fully understood by a
mere glanee—will gain by regular repetition, while a more complicated design will lose
in this process.
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A special room should be provided in the cannery for labels, and this should be, as
far as possible, dust and steam-proof. Each size and variety of label should have a
compartment by itself. It is best to wrap each bundle of labels in paper, with one placed
on top outside.

The eans should be labeled with the cap end down, Expensive labels, such as gilt
and embossed, should be protected with an outside wrapper of tissue paper. There are
on the market several makes of machines suitable for putting the labels on the cans.

CARE OF CANNED GOODS

Much waste of food in wholesale and retail stores results from carclessness in pro-
viding dry storage spaee for canned goods. Moisture will rost tin goods, producing
holes in the cans and resulting in spoilage. Even in the cases where cans are not perfor-
ated and the contents spoiled, they will be discolored and the labels rusted when stored
in places whieh are liable to become either too warm or too moist. The bright, attrae-
tive appearance of canned goods is an important factor in their sale, and all labor and
care given this merchandise is repaid many fold in the maintenance of attractiveness
which makes for sales. It should be the duty of evervone, from the manager down, to
see that eanned goods are given safe storage.

FROZEN CANS

Frozen canned goods should be stored in a dry, cool place until they thaw out.
Freezing sometimes canses them to puff out like swells. from the expansion of the eon-
tents from freezing., The puffing will subside in a few days after the goods are put in
a warehouse. and the quality of the goods is seldom injured by freezing. 1f stored in a
warm place such goods will ““sweat’ and rust.






FISHES

ALEWIVES

LLE] ﬁfxﬁl;f::f"-. Wi
J644908960409448
| ) ) RN .-I:"::l".l'.-r"f ...f

ALEWIFE, Ol BRANCH HERRING (Pomolobus psewdoharengusi.

HE alewile or branch herrving (Pomolobus pseadoharengus) and the glut herring

(P aestivalis) are marketed under the name of alewife or viver herving, The two

species are found, either singly or together, in waters adjacent to the Atlantic Ocean
from Florida northward (o Labreador. The former is also found in certain small lakes
in New York tributary to the 2t. Lawrence River and in Lake Ontario. Like the shad,
they are anadromus species, living normally in salt water and only entering fresh water
streams for the purpose of spawning. They are generally caught at the same time with,
and in the same apparatos as, the shid., P, peendolorengus appears in the rivers three
or four weeks eavlier than the glut herrving and the shad,  Both species average about
a half pound in weight and from % to 10 inches in length.

The alewife fishery is one of the most important carvied on by onr fishermen. In
1905, the last year for which we have compleie daia, the fishermen marketed 89.978,000
pounds, valued at 580,000, Alewives were taken in every state on the Atlantic seaboard,
but three states—Virginia, Marvland and North Carolina—produced over 80 per cent. of
the total. In Canada during the year 1916-17 there were marketed by the Canadian
fishermen 5,574,000 pounds of alewives,

Ponngd nets, frap nets, weirs, seines and gill nets were the principal apparatus nsed;
the fixed gear canght over 73 per cent. of the total.

The hickory shad (P, wmediocris), whichis also known as fall herving, is fairly com-
mon from Cape Cod to Alabama. It is most abundant in the vicinity of Chesapeake Bay.
In the southern portion of its range it enters the streams, in Chesapeake Day usually
appearing in the vivers in the spring, before the shad. It reaches a maximum length of 24
inches, thongh examples of morve than 3 pounds weight are not often seen.  They are fre-
quently =old to the nnwary as shad. It does not rank hizh as a food fish. In 1908
ST6.000 pounds, valued at 235000, were marketed by onr fishermen., The bulk of the
cateh comes f'rom North Carolina, Vireginia, Flovida and Alabama.

The opportunities for the building up of an important canning industry based upon
alewives ave exceptionally good. The raw material s abundant and cheap, while

21
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by the use of pound nets and weirs the fish can be held alive in the apparatus for a
day or two in times of glut, an important advantage. The rvegion in which the alewife
is most abundant—Virginia, Maryland and North Carolina waters—is the habitat or
resort of several other abundant species, noted elsewhere in this work, which can also
be canned with profit.

As zoon as landed the fish are scaled, eviscerated, the fing cut off and the heads
removed, alter which they are washed in clean water. On Chesapeake Day the fish
are then placed in the salting vats, the bottoms of which are first covered with 4 or 5
inches of very strong brine. As the fish are put in they ave stirred about, after which
more =alt iz put on top, and 20 on fish and =alt alternately, until the tofal quantity of
fish is in the vats or the latter are full; G barrels of salt ave senerally used for 32 barrels
of fish. After 12 to 14 hours the mass is broken np with a spudger, after which they arve
removed and washed in an abundance of lukewarm fresh water, thoronghly dreained,
and packed in the cans. The cans are then exhavsted for about 10 to 15 minutes at
212° ., alter which they arve processed at 244° F., No. 1 eans for 55 minutes, No. 2 cans
for 60 minutes.  The fish shrink considerably in processing; this may be overcoms largely
by first dryving the fish for a while in an artificial dever, which will remove part of the
moisture.

They can also be kippered the same as recommended for sea herring and then canned,
using the same process as for the latter, '

The fish can also be packed in tomato or mustard sance, either of which would im-
prove its flavor, By following closely the methods used by the packers of sea herring
alewife eanners will be most successful in producing a choice canned article,

ANCHOVIES

On the 'acific coast from sonthern Alaska to Lower California is found the Northern
anchovy ( Bugraulizs mordar). Sonth of Santa Barbara arve also found two other
anchovies, the Sounthern anchovy (Anchovialla delicatissimus) and the deep-bodied an-
chovy or sprat (A, compressias),

The Northern anchovy is the largest and most valuable of omr anchovies, growing to
a length of 7 inches, It is found in great abundance and is canned to some extent in
California. It is, at present, considered inferior, when canned, to the sardine, but
this, it iz believed, iz mainly because the proper methods of canning are not practised.

The Bouthern anchovy is very abundant on the southern California coast, It does
not much exeeed 3 inches in length. It is most delicate when evisply fried in oil.

The deep-bodied anchovy grows to a length of 5 inches and is abundant on the
southern California coast.  Iits flesh is thin and dey and cannot be compared with the
other two anchovies,

In canning the =ame methods are followed as in canning sardines in =onthern Cali-
fornia, but under a ruling of the federal government the name “sardines” must not he
applied to them,

In Bweden a considerable indusiry has been ereated in the canning of anchovies,
which arve, however, really sprais, the real anchovy cecurring but rarvely in Swedish waters.
They are also prepared in Finland and Germany, and in the latter country are known
as “delikatessen.”  Fach mamufacturer has his own special recipe, which is kept secret.

A consular representative furnishes the following account of the process:

“The preparvation of sprats and small Baltie herving (stromming ) as delikatesser has
been earried on in Finland for many generations as a2 honsehold i||f'!l|:4!|-:r_ the fishermen
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of some districts having a great veputation for ihe excellent wares produced. There
are now several preserving factories for making anchovies and spiced herrving at Helsing-
fors and at Reval, on the Kussian eoast, and practically all the sprais taken—oflten over
2000 ewt.—are made into “anchovies,” Thanks to the fact that a fishery expert earried
on experiments on the processes for three vears and has published the details in a Finnish
technical journal, we are enabled to give below exact recipes for the preparvation of the
anchovies or spiced hervings, the recipes for each being the same. The sprais are first
thoroughly washed but are used whole and ungutted, and, following the Finnish practice,
the small herrings are treated in the same way. Only the very best and fattest herrings
are u=ed; spawning or meagre fish arve rigorously rejected.  The most snitable are the
small fat stromming canght in antumn by deift nets, and they must be percfectly fresh.
[n Sweden the small herrvings arve gutted, beheaded and eleansed, but it is objected that
by gutting and cleaning the valnable rvich inte-abdominal fat is removed, and the native
practice of nsing the herring whole is recommended.  The process is usnally earried on
in the small keg known as a sprat keg (heassbulzbaggar), but ting are recommended
instead for domestic or local nse, usually of one litve capacity, while goods for export
must be pul np in air-tight tinsg in the usual way.

“The preservative and spicing mixtare consists of (1) ingredients for the preserva-
tion of the fish, and these consist first of all of common salt, and secondly of suzar. The
proporviion of salt varies according to the season, the degree of durability required, ete. ;
(2} ingredients for flavoring consisting of saltpetre, Jamaica pepper, black pepper, white
pepper, Cayenne pepper, eloves, mace, ginger, cinnamon, red sandalwood (for coloring).
Spanish hops and bay-leaves,  No recipe includes all these substances, and the propor
tions vary conziderably in different rvecipes, As for =alt, finely crushed Luneburg =alt i=
said to be the best, though a recent Finnizh recipe (No, VIIL) provides for Liverpool
=alt (‘pure dried vaeuum =alt’). The saltpetre and the sugar should be finely pow-
derved ; the different varvieties of pepper should not bhe too fine, but not coarse ; the cloves,
mace, cinnamon, sandalwood, and ginger should not e too finely powdered, while the
Spanish hops and bay-leaves are used whoele, the hops being mixed with the other spices
while the bav-leaves are us=ed whole and placed between the lavers of fish. It is =said the
weirghings must be acenrate. The salt, sugar and =altpetre arve first weighed out and
thoroughly mixed together; then the other ingredients arve weighed and thoroughly mixed
with the salt and suzar,

“In dealing with L R the fish are well “voused” with the mixinre., A preliminary
ronsing’ i= not mentioned in connection with the hervings, the process being as follows :
Some of the spice mixture i= =trewn on the bottom of the one-litre tin, then a layer of
herrings, in rows, is placed upon it, with the backs of the fish downwards and the mix-
ture strewn over ity another laver of herrings is laid down in the same way, the rows
being placed obliguely across the rows in {he Laver below, and so on, not more than Four
lavers being laid down in the onelitre tin.  One whole bay-leafl is placed at the bottom,
one between each layver, and one on the top.  The lid is then put on, and for local nse
made airtight with paraffin wax., The tins, after being closed, arve placed in a cool place,
preferably in an ice-hounse: it is said there is no comparison beiween the product left to
ripen in a warm room and that ripened in a cool place.  No temperature is given, and
probably the best course for any one frying the process is to follow the practice in Ger-
many, keeping the temperatore at about 39 F.

“With regard to the recipes given and reproduced here, it is said that No, VI iz a
Danizh recipe and No. VIL an old Norwegian recipe for spiced hervings ( bryddersaltet-
gild), a little modified, and furnishing, it is said. a very fine product.  The others are the
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result of the Finnish experiments; No. VIIL is the most recent, anud is deseribed as in
very general use.  In the table the original weighis for a onelitre tin are given in the
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irst column, and this has been calenlated, Tor ten eallons, in Fnelish ounees in the second
column ; one litre is equal to 0.2201 imperial gallon, and, approximately, 415 litres are
equal to one gallon ; one ounce i= equal to 285385 grammes. 1t will be noticed that the com-
position of the mixture, and especially the proportion of the various spices, varies con
siderably ; apart from the salt and sungar the weight of the spices for a one-litre tin
ranges from Glo srammes (Moo T to 18 grammes | Noo VIIL . I would almost seem
ag il every manufacturer had his own recipe.  There is at all events in the above table
sifficient information For trvials to be made in the ]l]'llll.‘il'.'l,riun of thiz delikateszen in this
country, and it is to be hoped such trials will be earvied ont.”

LEADING COMMERCIAL FISHES OF SOUTHERN CALIFORNIA,

These Pictures Were AMade from Models Cwned by Warren 5, King, President of the White Star Canning o,

and are as followz: 1—Grouper or Rock Cod; Z—Yellowiail; 3—Rock Bass: d4—Albacore
ar Tuna: 5—Wall-Eved Bass: 6—Barracuda: 7—Black Cod, and 8—Banito,

BARRACLINA

The barracuda ( Nphyraena argentea ) ocenrs on our Pacific coast from San Franeisco
to Cape =an Lueas, being very common among the Santa Barvbara islands, Many are
tnken commercially by the fishermen of southern California, It i= a long, slender figh and
reaches a length of 4 or 5 feet. 1t varely exceeds 15 pound= in weight, and usually

appears in early spring in vast schools coming from the south. In 1917 the fishermen of
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California canght 3,050,510 pounds of barracuda.  As the cateh at present is larger than
can be marketed fresh, experiments have been made looking toward the smoking and ean-
ning of the surplus, and Dre. B DL Clark, and H. DL Davi, of the U7, 8. Burean of Chem-
istry, have published the resulis of such in a preliminary announcement issued by the
Burean, Trom which I have condensed the following data

The authors recommend that the hareaenda be dressed as soon as eanght as other-
wise the fish will rapidly deterioraie, In this operation the gills and entrails are removed
and the blood carefully seraped out of the body cavity and avound the backbone, The
fish =hould be thoroughly washed in a weak brine testing about 10 per cent. saturated
galt solution.

On reaching shore (he head and tail arve fivst removed and then the fish sealed
thoronghly. The ent along the abdominal eavity made in dressing is continued with a
long, deep incision down the ventral surface to the tail, in order to release soy blood
lodged along the tail bone, after which the fish iz thoronghly washed, a moderately stift
brush being emploved for doing this work. The fish is then given a final washing in a
weiak brine testing about 10 per cent. salt, or in clean =en water, after which thev are
allowed to drain.

The fish should be sraded now into three sizes, measorving 17, 21 and 25 inches.
respectively, from the napes to the end of the tail.  In order to allow quicker penetra-
tion of the salt in the pickling process several cuts should be made through the skin on
both sides of the fish; these euts should be made into the thick portions ol the oily dark
flesh on the lateral line.

In =plitting the fish the knife is inseried and poshed along the left side of the back-
bone and the eat continwed to the tail, the sides being thas laid fat. The knife is then
inserted under the backbone and the above operation vepeated, when the latter ean
be removed.  Care shounld be taken that the knife does not penetrate bevond the inner
gide of the hackbone as otherwise the back of the fish will be weakened. TIn thig condi
tion the fish will lay flat.

No fresh water should be used in washing the fish after splitting as it fends to
“pufl™ the flesh, encouraging rapid decomposition.  Pofling also results in the loosening
ol the flakes of flesh from the =kin, which greatly mars itz appearance when finizhed,

The fish are then buried in a cold breine testing abont 75 per cent, satnrated salt
solution. Care shonld be taken that all paris of the fish are submerged below the surface
of the brine.  If the fish ave intended for immediate consumption (within 2 to 4 days).
threequarters to one and onequarter hours of brining will suffice.  For canning pur
poses one-hall to one hour of pickling will give the desived saltiness. Longer rining does
not increase the keeping quality, but rather tends to injure the palatability of the final
prodoet,

The fish are then deained and deied, fiest by waterhorsing in small piles, tlesh side
:lrm‘]l, and then Ill'l.' 1!!"1'i||:'_{ on Trayvs, with wire boticms, ]L];ln'li on racks in the sun. The
appearanee of the fish will indicate when the deving process has progressed =uflicient ]y,
Should the weather be nnfavorable the deving may be carvvied on in the smokehouse,
after opening doors and ventilators to allow o free cirenlation of air and by keeping

" - a & 5 &
fires bhurning slowly until the completion of the deving, bat the temperature <hould not

Fig
excerd 1007 F. in the smokehonse. 3
After drying the fish arve removed from the trays and zuspended from the napes
with fwo “8" chaped hooks, and hung on iron rods aboni Licineh in diameter.
Smoekehonses may be of any design, size and nomber of compariments, the only
exsentinl being that they be constructed in sueh a way that various kippering tempera
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tures, ranging from 807 to 1257 F, can be eaxily and continnounsly maintained. Experi-
ment= show that the temperainre longe |;i||]11-|'ir];_': Isrreaeuda should be |{I‘|J| as near 1057
as possible, and nnder no circnmstances shovld it exeesd 1157 F. The house shonld be
of moderate height with some system of ventilation on the top and upper sides.  Sup-
ports on which to hang the smoke rods should be placed in the smokehonse, beginning
about 7 feet above the fire and continuing for ¥ or 8 feet.

The rods filled with fish ave now placed in the bayvs or upper part of the smoke
honse, the largest fish being hung uppermost.  Several small fires arve then built in
shallow depressions in the earvth Hoor, dey havdwood blocks such as oak, maple, alder or
of tan bark being emploved. No resinous material should be used- When the fires have
begun to born vigeronsly, the flames are smothered with a =mall amount of dry hard-
wood sawdust in order to maintain the temperature at the desired point, Several Fah-
renheit thermometers should be placed among the fish and the temperature kept (rom
1000 to 1057 1. Shonld the tewperature begin to rise, the upper ventilators arve opened
to release the hot aiv.  If the fish are intended for canning, a smoking of 7 to 8 hours
or less at 1007 F, is safficient to give the Havor, color and texinpre desived. The color of
the produect can be controlled by the density of the smoke.

After kippering is completed all doors and ventilators should be opened to allow the
fish 1o cool thoroughly. After cooling the fish ave removed from the smoke honse and the
sides carefully wiped free from particles of =oot and dust which may have collected
during smoking. Fvaporation of the salt near the tail end, and shrinkage of the =kin
away from the outer edges of the flesh are evidences of too high temperatores during
smoking.

In canning the sides of the fish arve enf inio choice square pieces to fit the size cans
to be used.  The skins are removed and the pieces placed in the can with the brown
zide up. The canz are then filled with peach kernel or any pure nut oil, as these seem
to blend well with the smoke flavor and the natural oil of the barracuda, 1T so desired,
the fish may be packed in a light brine, but their appearance is somewhat altered by pro-
ceszing in such a brine- The cans should be exhausted 25 minutes at 2127 F., sealed
immediately, and then processed three hours at 2127 . A bath of boiling water should
be n=eld for the processing as a steam retort does not give a uniformly cooked produect.
Afrer removal from the bath the cans should be cooled in a stream of cold water. The
amonnt of water in the ean after processing <hould not exeeed 25 per cent. of total
volume of the liguid if packed in oil.

For canning purposes the average lossz in weight from the round fish to the fish

when ready for packing is 50 per cent,

BLUEFISH

The bluefish ( Poweatomus saltatrie) is found on one Atlantic and Gull coazis. From
Cape Florida to Penobscot Bay bluefish arve abundant at all seazons when the tempera-
ture of the water is propitions, which probably is above 40°.  The menhaden is their
principal food and their abundance is largely dependent upon the presence ol that
gpecies. The bluefish is a pelagic or wandering fish, very capricions in its movements,
varving in numbers at pavticular localities in different years and sometimes disappear-
ing from certain regions for many years at a time. It is a carnivorons animal of the
Tl |5-|'|:|||_-”]”|1'|!|] fype amid does a tremendons amonnt of wanton destroction amongst
the menhaden schaolss The average size of the blufish is 3 to 5 pounnds and the maxi-
muimn size is about 15 pounds. Tt is one of the best of food fishes, ranking in public esti-
mation next after the fresh mackerel,  #he flesh i= firm amnd very sweet,
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BLULFISH

BLUEFISH ¢ Pomafowmus sallalviz),

In 1908 the bluefish eateh amounted to T.647.000 pounds, valued at 506,000, the
smallest cateh for yvears back. Lines take nearly half the eateh. Gill nets, pound nets
and seines alzo take considerable quantities, Nearly one-half of the eatch was made by
New York fishermen.

Small quantities of bluefish have been eanned at times and made an excellent pro-
duct. As soon as possible after being landed the fish are scaled, the head cut off, the
belly =lit down to the vent and the entrails and backbone removed, The fish is then cut
into pieces of suitable gize and placed in 50 degrees (=alometer) brine and =oaked nntil
the blood is extracted. The fish ave then put into cans which are filled up with brine
made by dissolving 3 pounds of salt in eaeh 1214 eallons of water nsed, the tops put
on, exhausted 10 minotes at 2127 P, vented and processed S0 to 100 minutes at 240 1
The cans are then removed from the retort and run throngh the cooling hath.

BONITO

The California bhonito, or skipjack (Sarda ehilensis) is fonnd from San Francisco to
Patagonia, also around Hawaii. It is abundant in summer in the northern part of its
range. [t reaches a length of 2 or 3 feet and a weight of 20 pounds.  The average weight
is =aid to be about ® pounds. It is eanght by trolling and can be kept around the hoat
by chuomming.  The species comes north in spring amd leaves for the sonth in winter.
While it is a near relative of the albicore, its esh is a pale grev instead of being white
like the former.

During the lasi few yvears the tima canners of sonthern California have been ean-
ning honito when not husy on the former, and arve rapidly developing a market for the
product, 1t is canned in almost identically the same way as tuna,

The Atlantic bhonito (Serda serda) likes the open sea, wandering around in large
schools in =eareh of food, and only approaches land when attracted by abundance of snit-
able food or for spawning purposes, It ocenrs in summer from Cape Cod to Cape Sable,
and oceasionally in the Gulf of Mexico. [f reaches a length of 2 or 3 feet and a
weight of 10 to 12 pounds. T flesh is Mlly as good as that of its Pacific brethren, and
onght to make a good fish for canning.  The bulk of the eateh of this species is made in
New Jersev, and is taken mainly in pound nets, althongh lines also bring in a consider-
able quantity. It is probable that the cateh could be largely increased if vessels were
sent farther off the coast in search of the fish.
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CATEFISH

One of the most important commercial fisheries of the North American continent
iz that for eatfizh. Mo=st of these are obtained in the [resh waters, the principal ones
being the channel eats (fefalwrus), mad cats (Ameivrns), vellow eats (Lepfops). and
stone eats | Notwrns).  There is much confusion, however, in the application of these
names, the name in common use in one place sometimes being applied in another place
to a totally different species.  There are also two species of salt water catfish, one of
which has attained to considerable commercial importance. These are the gatf-topsail eat
{ Felichthys marines ) and the sea catfish (Galeichthys milherti),

The eatfish is found in most fresh waters east of the Rocky Mountains, thriving best
in the Mississippi Valley. Nomne arve indigenous to the Pacific coast, althongh A meivirus
welilosus and Awcinrus catus have been introduced into California waters, and have
becoms fairly abandant,

The catfishes range in weight from a few ounces to 150 pounds, and in size from a
few inches to 5 feet. They attain their greatest size in the Mississippi Valley: The
flesh i= firm, flaky and of exeellent flavor,

The 17, = eons=us returns for TO0S show that TS356.900 IIIIIIHIIH. valued at S792 5340,
were marketed.  There has probably been a large increase in the production of these fishes
sinee then, At that time Lounisiana prodoced 4405000 pounds, but the elaim is made
that the production here is now about 180000000 pounds a vear. Illinois and Florida
are al=o heavy producers of eatflish.

In Canada, in 191617, the catch amounted fo 939,200 pounds, valued at $74,068,
Ontario produced more than half of the total.

Cattish arve taken with many Forms of apparatus, althongh trot lines and vkes
seem to be the favorites,

The eatfish has been capned in Lowigiana, bhuot it was cimontlaged as salmon, and
the enactment of the Pure Food Law killed the business,

The following method iz suggested as probably snitable for canning catfish, but eare
should he used at ficst to test the method at frequent intervals,

The fish =hould he skinned, dressed, the head removed and the body ent into lengths to
fit the can. The pieces should then be put into a 607 {(=alometer) brine solution and
allowed to =oak until all the blood has been extracted. The brine should be made fresh
every time. The pieces can then be put into the cans with 14 ounce of salt added for
a 1-pound ean, the top put on loosely, and the cans exhansted for about 15 minuntes at
212° F. The tops should then be sealed tightly and the cans processed for from 60 to
20 minutes at 240° F., alter which the canz should be vemoved From the retort and
cooled in the cooling bath or with a hose,

CODEI=H

One of the best opportunities for the development of a large industry in the United
States and Canada is to be found in the eanning of “codfizh flakes,” or “fish flakes,” as
thev are ealled when haddock or some other member of the Gadidie is mixed with the
cod.  In this condition codfish is a much more sanitary and usefol produet than the
dry-salted fish, and also has the advantage of being available for use every month of the
year, and not, as in the case of the devsalted prodoct, unmarketable during the lot
SEAROTL.

The family Gadidae is a large one with aboot 25 genera and 140 species, many of
which are highly valued as food. They inhabit chiefly the northern seas: one species



CATFISH AND COD FISHERIES.

1. —Catehing Cod Over the Hail of the Vessel; 2—An Ohio River Catfish, and 2—Cod on
the Deck of the Vessel: Several Halibut are also Flanging from Shrouds.

A
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fLotu) is confined to freshwater lakes and streams. The cod fisheries of the world are
surpassed in importance only by those for herrving,

The common codfish (Gadus callarias) is found in the Norvth Atlantic and on both
coasts, south to France and Virginia. A very similar species i= the Alaska codfish (G
macroceplalug )y, which is very abundant in DRering Sea on both shoves, and ranges conth
ward on our coast as far asz Cape Flattery. Both are exeeedingly important factors in
the fisheries of the United States and Canada, notably on the Atlantic coast, onr Pacific
fishery not having ax vet heen developed to such an extent.  The other members of the
family arve v=eally taken at the same time as the cod.

Cod vary greatly in size and weight, some attaining a very large size. They are
generally taken with hand and teawl lines, and can be canght any month in the vear,
In Ala=ka =hore siations ave maintained at varions places in the Shumagin and Sannak
groups, and on Unimak I=land, most of these being operated all the year, while a fleet
of vessels lvequent the olf-shore banks in the North Pacific and Bering Sea from May to
Angu=t inelusive. On the Atlantic fishing is prosecuted on the banks adjacent to the
New England coast and on the Grand Bank. A fishery with boats is also prosecuted off
the New Jersey coast.

While the Atlantic waters produce several very important species closely related to
the true cod, and which can be marketed along with them, our Pacific waters produce
but one or two species, and these too small to be marketed along with cod.

The most imporiant of the related species i the haddock (Welenogrammus aegle-
finuz ), which oceurs from Cape Hatteras north to the Strait of Belle Isle.  They are
abundant on the Massachusetts coast in summer, and it is then that the largest eatehes
are made there as well as on the off ghore banks in the Gull of 8t. Lawrence, The nsual
size of the haddock is about 3 or 4 poundsz, and the maximom about 17 pounds.

The pollock ( Pollachins virens) is common on both coasts of the Atlantie, on our
side ranging north from New York., It is most abundant in the southern part of its
range, and at times is gquite common as far s=outh as Cape Cod. It reaches a length of
more than 3 feef and a weight of 25 pounds or more.

The Alazka pollock ( Thevagra chaleogrommus) is fonmd in Bering Sea and neigh-
boring waters south to RBitka and the Kurils. It is very abundant throughout Bering
Sen, swimming near the surface and furnishing the greater part of the food of the fur
seal, It reaches a length of 3 feet. No fishery has vet been established for if,

The eodlings, or hakes, contain only two speciex which are of value as food, These
are the white hake (Urophyeis tenuis) and the squirveel hake (07, chuss),  They are
found on onr Atlantie Coast from Labrador to Cape Hatteras, being especially abundant
to the northward, and are found at a depth as great as 300 fathoms.  They are most
abundant during summer and fall along the coast of Maine and Massachusetts, The
average size of the hake taken probably does not exceed 5 to 10 ponnds, though each
species reaches a much larger size. A quite extensive fishery is prosecuted for hake,
line= and trawls being employed,

The cusk, or torsk (Brosmins brosme ) i< a large fish found on both shores of the
North Atlantic, on this side ranging north from Cape Cod.

The common tomcod or frostfish (Microgedus fomcod) is a very small codfish which
ia found on our Atlantic coast from Virginia to Cape Sable. On the Pacific coast is
found the California tomeod (M. prozimus). which oceurs from Monterey Bay to Un.
alaska. They are most abundant in early winter, when they approach the shores and
even ascend rivers and ereeks for spawning purposes. Though most abundant in winter
they may be found along the shore at all seasons. The tomeod rarvely exceeds a foot in
length.
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The only freshwater member of the cod family in North America is the ling or
lawver (Lota maculosa). It is found pretty well distributed in the larger lakes of
Canada and the northern United States from Maine and New Brunswick to the head-
waters of the Missouri, and to Alaska. It is probably most abundant in the Great Lakes,
It reaches o length of 1 to 3 leet,

As soon as canght all of the Gadidme, and, in fact, any of the large species, should be
bled by having its throat cut. This gets rid of most of the blood and prevents it from dis-
coloving the flesh if allowed to congeal in the fish aflter death.

During the calendar vear 1917 the American fishing fleets operating from Gloucester
and Boston, Mass, and Portland, Maine, landed the following catches of eod and related
species: Cod, 56,446,528 pounds; haddock, 53,554,255 pounds; hake, 7,914,646 pounds;
pollock, 14,507,792 pounds; cusk, 3,549,308 pounds; livers, 959,420 pounds ; =ounds, 53,335
pounds: tongues, 1,688 pounds, and spawn, 148591 pounds. This does not take into
acconnt the large quantity of the various species landed at other ports in New England
and the Middle Atlantic states, other than New York and New Jersev, for which we have
no data available for the year in question. This eateh would run up into the millions
of pounds. In New York and New Jersey the tishermen landed the following: Cod,
436,075 pounds; haddock, 24,775 pounds; hake, 2,161,737 pounds, and pollock, 320,062
pounds. In 1908 the tomeod catch of the United States amounted to 289,000 pounds.

The eatch in Pacific waters by the American fleet and shore stations amounted in
197 to 15,522,532 pounds of cod.

During the year ended March 31, 1917, the fishermen of Canada landed the following
catches of cod and related species: Cod, 196,256,000 pounds ; haddock, 58,202,800 pounds;
hake and ensk, 58595300 pounds ; pollock, 14,330,600 pounds ; tomeod, 1,431,400 pounds;
tongues and sounds, 242 500 pounds,

Newloundland and Labrador during the year 1917 produced about 1,299,200,000
pounds of the various species of the Gadida.

Codfish and the related species may be canned either plain or ecorned. In eanning
plain codfish the fish should be split {o the vent, the gill rakers, entrails and membrane
lining (in the majority of eases this will be black, and will not look good in the
can) of the stomach removed, the head and fins cut off, and the fish cut in pieces to fit
the =ize of the can to be filled. They are then put in a tub and covered with a brine of
30° (salomeier) strengih and soaked one or two hours in order o extract the blood, ete.
The thicker the fish the longer the soaking vequived.  After the fish have been removed
this brine should be thrown away and a fresh brine made for the next lot. The fish
should be put into the cans, the tops put on loosely, and the eans ron through the exhanst
box for 10 minuies at a temperature of 2127 F., then be sealed up and processed 45
minutes at 2407 1., then raise to 250° F, for 10 minutes; or processed 65 to 70 minutes
at a temperature of 245 to 247 degrees. After removal from retort they can be cooled
in the same manner as salmon.

A much betier method is after dressing the fish as noted abeve, to put them on trays
and run these info a retort or oven, whichever is most convenient, and heat the fish until
a large part of the excessive moisture in the flesh has been removed and the skin is
ready to peel off.  After removal Trom the retort the skin is taken off and the body ent
into pieces to fit the can, the loose rib bones removed with a pair of (weezers, the ean
filled amd seabea], e then exhansted and ]rl'ru'v:-i.‘-!t‘lt as noted above, It i= IJi:I:-aH'Ihh' tled
the exhausting conld be done away with after a little experimenting, especially if the
meat wias packed in hallpound cans.  Some canners save the oil obtained in cooking
the fish g put in the can with the Aesh, which sives the latter the true eod fAavor.
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In corning the fish are dressed by having the head removed, the belly split to the
vent and the gills and entrails removed. Some packers split down the back. The fish are
then cleaned and wiped dey without the use of water, For each 100 pounds of fish the
packer then mixes thoroughly 5 onnces of powdered saltpeier, 5 pounds of salt and 5
ponnds of brown sugar, and rubs the ontside and inside of the fish with the mixture.
The tish are then placed in fanks, skin side down, several planks placed on top and
these weighted down. They are allowed to remain here from 42 fo G0 hours; the thicker
the fish the longer the time. After removal from the tank and washing and draining
the fish are cut {o fit the size can in use and placed in the can. The can is then filled
with a sanece made from the following materials and in the manner noted: 14 pound of
whaole cloves, 15 ounece of bay leaves and 145 pound of whole hlack pepper, and placed in
1 gallon of 60-grain vinegar and allowed to soak 48 or more hours. Two pounds of chopped
onions and & pounds of salt are placed in a kettle with 1215 gallons of water and brought
to a boil, after which it is cooked 30 minutes, the vinegar and spices then added. The
mixture i allowed to boil one minute, after which it is steained.

The top is then sealed on tightly and processed at 240° F., l-pound ecans for 30
minutes and 2-pound eans for 45 minutes,

In eanning codfish the can should be lined with parchment paper as otherwise the
flesh will diseolor.

CULTUS OR BLUE COD

This exceedingly common Pacific coast fish is found from 2Hitka to Santa Barbara,
being especially abundant in lower British Columbia and the State of Washington, and is
a quite important food fish. The demand for it is constantly inereasing, but the fisher-
men conld increase the eatch a hundred-fold if there was suflicient demand to justify it.

The cultus cod (Ophidion elongatus) isa large, coarse fish, reaching a length of 3 to
L feet, and a weizhi of 30 to 40 pounds. The flesh of the fish is livid blue or green in color,
but turns white in cooking.

The following method might work in canning this species. Reale, dress and head
the fish. Cut in pieces to fit ean, and soak these in 307 (salometer) brine until blood
has been extracted. Do not use the brine the second time. Put pieces in 1-pound cans
with 14 ounce of salt, put top on loosely, and exhaust for 15 minutes at 2127 F. Seal
tops and process eans for from 90 to 120 minuies (the time can be determined only by
experiment ) at 240° I°. Remove from retort and cool in bath or with hose, :

MRTTA

The sea deum ( Pogorics eromig) iz found from New England to the Rio Grande,
and is a common and well known fish on sandy shores evervwhere, particularly sounth-
ward. It is one of the largest food fishes on our coast, an example weighing 146 pounds
having been canght in Florida. Though those seen in market usually weigh only a few
pounds, examples weighing 50 to 80 pounds arve not rare. The fish is a sluggish one,
feeding chiefly at the bottom, where its long, =ensitive bharbels aids greatly in its search
for food, which consists chieflly of ernstaceans and mollusks,

In the south it is held in mueh esteem as a food fish. The flesh is coarse, though
tender and of delicate lavor. In North Carolina it is frequently drey-=alted and is then
known locally as “North Carvolina eod.” The fact that musele parasites are found in the
posterior part of the back has militated against its more general use as a food fish, While
these would not have a deleterions effect on the consumer, it is possible that they could be
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eliminated in some way. The roe is considered a great delicacy and is often salted
and dried, and algo might be canned, the same method being used as is now followed
with other fish eces,  The geales are used to 2ome extent in Florida in the manufacture
of the handiwork known as “fish-scale jewelry.”

The drum is usnally taken in seines or traps, while many arve taken with hook and
line,

The freshwater deum (Aplodinotus grunnicns) is a large species occorring in our
larger lakes and sluggish streams and bayous from the Great Lakes and west of the
Alleghenies southward through the Mississippi valley to Lounisiana.and in lowland streams
thronegh Texas to the month of the Rio Grande. It is most abundant in the Great Lakes
and in the lowland streams of Louisiana and Texas. It iz one of the largest of our fresh-
water fishes as it reaches a weight of 50 to 60 pounds and a length of 4 feet. The aver-
age, however, is much smaller. It is much esteemed as a food fish in the south.

This species has many common names, In the Great Lakes it is the sheepshead or
freshwater dream; in the Ohio it is the white perch, gray perch, or simply perch; farther
south it is drum, while in Louisiana it is ealled gaspergou.

[n 1902 the production in the United States of saltwater drum amounted to 4,576,000
pounds, and of freshwater drum, 6,532,000 pounds,

These fishes would probably be best corned, the same as codfish, and then eanned
the same as the lat