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PREFACE

This book endeavors to trace the economic history of
an important and peculiarly American industry. Since
the evolution of most industries is largely influenced by
technological developments and by inventions, the au-
thors have sought to perform their task with full consider-
ation of these factors. The body of the text has, however,
been kept free from technological discussions in order not
to break the thread of continuity of the economic treat-
ment. Technological aspects have, so far as possible, been
relegated to the appendices. These appendices will inter-
est chemists rather than economists. A glossary of terms,
with brief descriptions of the raw materials of the indus-
try, their sources and their principal uses, is presented in
Appendix A. Technological and scientific material has
been concentrated in Appendices B and C. Most of the
statistical material used is concentrated in Appendix F,
in tables convenient for reference,

The historical approach has been followed, partly be-
cause it seemed the most satisfactory method to place
present conditions before the reader, but partly, also,
because the history of this industry presents an interesting
chapter in the development of industry and technology in
the United States.

The authors found information concerning the com-
pound industry both in its early and in its later stages of
growth to be widely scattered. For certain periods and
on certain points, pertinent information is fragmentary
and its reliability unverifiable.

A few of the outstanding men identified with the in-
dustry in its infancy are still living. So far as possible,
these men were consulted in order to help clarify the be-
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ginnings and early life of the industry. Old files of trade
journals, notably the Qil, Paint, and Drug Reporter and
patent and trade-mark literature were relied on heavily.

Some effort was made to obtain records of the activi-
ties of the organizations dominant in the industry during
the early years, but due to the many changes, these rec-
ords unfortunately have been largely destroyed. *

However, in spite of these various limitations, it is
hoped that this volume may prove of interest to those who
are, or have been, identified with the industry, as well as
to students of American industrial history.

The writers wish to acknowledge their indebtedness
to the following men who gave liberally of their time:
Mr. W. B. Allbright, Dr. David Wesson, Mr. Henry G.
Eckstein, Mr. James Boyce, Mr, Wallace E. McCaw, Mr,
T. 0. Asbury, Dr. E. E. Chandler, Mr. G. G. Fox, Dr. W. D.
Richardson, Professor N. R. Whitney, Mr. J. F. Rogers,
Mr. R. F. Crow, Dr. R. H. Kerr, Mr. Louis N. Geldert,
Mr. George H. Bennett, Mr. Earl S. Haines, Mr, George S.
Templeton.

The writers are most indebted to Dr. J. S. Davis, for
his critical analysis of every detail of the work, and for
his many valuable suggestions. They are especially in-
debted to R. F. Lundy for assistance in dealing with sta-
tistical materials. Other staff members whose assistance
the writers wish to acknowledge are Ruth Lee Young,
Rosamond Peirce, who aided materially with the fables
and statistical computations, and P. S. King for the prepa-
ration of the charts.
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APPENDIX

APPENDIX A
GLOSSARY

Annatto A yellowish-red dye obtained from the pulp inclosing
the seeds of the arnatto tree of Central America. It has been
widely used to color butter and margarine, but is now in part
replaced in this use by anilin dyes.

Bleaching See Appendix B, pp. 253 ff.

Camphene A popular term, formerly applied to essential resinous
oils, such as the purified or distilled spirits of turpentine,

Catalyst A substance which alters the rate of a reaction without
itself becoming permanently changed. Iis action is known as
catalysis. Commonly the rate of reaction is accelerated, but
retardation is also possible.

Caustic soda A compound of one atom each of the metal sodium
and the gases oxygen and hydrogen. Its formula is NaOH;
its proper scientiic name is sodium hydroxid. It is also
known as soda lye, or simply as lye. It is very alkalin and
corrosive.

Coconut oil The fat obtained from the meats of the coconut, the
seed of the coconut palm, Cocos nucifera L. Commercially,
the fat is not obtained from fresh nuts, but by pressing (q.p.)
copra, as the dried meats are termed. However, natives in
the tropics often prepare the oil in the household from fresh
meats, The meats are grated into water, the saspension heated,
and the oil skimmed off. Such oil is of superior quality but
is not a factor in world trade. Coconut oil has a melting-
point of 23°-27°(C.; it is, therefore, solid in temperate
climates.

Colza oil A term formerly applied to oil expressed from fine
French seed of Brassica napus; as now used, it is practically
synonymous with rape oil.

Coltonseed oil The oil expressed from the seed of different spe-
cies of the cotton plant (Gossypium). The seeds of the Egyp-
tian, Sea Island, Jamaican, and Brazilian sorts are hairless or
naked after the removal of the fiher, but other varieties re-
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main covered with a fine fuzz or lint. In preparing ofl from
the naked varieties, the seed is crushed or ground, heated,
and the oil expressed in hydraulic presses. Other varieties
are first delinted and decorticated in special machines before
they are ground, cooked, and pressed. The oil (crude oll)
ag it runs from the presses is deeply colored, red to almost
black.

Cottonseed-oil stearin The stearin obtained in winterizing (q.v.)
cottonseed oil.

Crushing (of oilseeds, also known as pressing). A process for
separating oils from solids with which they are mixed. It is
the method used in the production of vegetable oils from oil-
seeds; it is the counterpart of rendering (q.v.), the method
used in producing animal fats. Briefly, the method is as
follows: The seeds are cracked, shelled, or hulled (i.e., de-
corticated), when this is necessary. They are then crushed
or ground. The ground material is then subjected to pressure,
either cold or hot. If no heat is used, the oil is known as cold-
pressed oil. If pressed hot, the seeds are cooked, usnally with
steam, before being subjected to pressure. The expression of
the oil is practiced either with hydraulic, screw, or wedge
presses, or with special machines known as expellers. These
are built on the same principle as the ordinary meat-chopper
or sausage machine, which nowadays is to be found in most
kitchens. The oil-bearing material is fed into one end of a
cylinder within which a power-driven worm conveyor forces
the material fo the other end of the cylinder and out against
resistance, exactly as though it were sausage meat. The pres-
sure exerted in the process squeezes out the oil.

The residue left after the expression of the oil, whether
this has been done in a press or in an expeller, is known as
oil cake, press cake, pressed cake, or simply as cake., It is
used for feed or fertilizer.

Pressing in presses is also employed to some extent jn
rendering animal fats. After heating the tissues and removing
the melted fat, the residue is sometimes subjected to pressure
to recover the melted fat that is retained in the material.

Pressing is also employed in the manufacture of oleo oil,
stearin, tallow oil, grease oil, and lard oil. The process is
described in some detail in Appendix B, pp. 235 fI,

Decolorizing See Appendix B, pp. 253 fI.
Deodorizing See Appendix B, pp. 258 fI.
Diglycerid A substance formed by the chemical onion of two



GLOSSARY 225

molecules of fatty acids with one molecule of glycerin, two
molecules of water being eliminated in the process.

Drying ol An oil that absorbs oxygen readily. When exposed to
the atmosphere in a thin film, these oils are gradually con-
verted into a solid elastic waterproof resin; it is this property
of forming tough films that causes drying oils to be used in
paints and varnishes.

Edible tallows Choice tallow (g.».) fit for food. See also Oleo
stock,

Ester A substance formed by the chemical union of an alcohol,
for example ordinary alcohol or glycerin, with an acid, water
being eliminated in the process. Glycerids are, therefore,
esters,

Falty acids A term originally applied to the acids separated
chemically from fats and oils. The term is now applied by
chemists to any organic acid in which the carbon atoms are
linked together without ring formation.

Filter press A device to separate a solid from a liquid in which
it is suspended, In its most usual form, it is an assemblage of
square screens of canvas all of the same size, They are placed
on a horizontal rack like books on a shelf. Thus, a series of
thin, flat compartments is formed, very much as though one
were to stack upright along a shelf a series of ordinary square

" window screens, in which the wire netting had heen replaced
by canvas. The canvas is usually backed by a corrugated
metal plate, so that it will not burst under pressure. In the
filter press, the frames are pressed so tightly together by
means of a powerful screw that liquid cannot escape between
them. The frames of the screens are perforated with a set
of holes placed so as to form a continuous tube reaching
from one end of the stack to the other when the screens are
assembled. This tube opens into every other compartment.
Through this tube, the liquid is pumped into these compart-
ments and forced through their canvas walls into the adjacent
compartments, which do not communicate with the tube. The
canvas holds back the fuller’s earth or other suspended mate-
rial and permits only clear oil to ocoze into the adjacent com-
partments. The latter are provided with channels which per-
mit the clear oil to escape to the outside, where it runs into
storage tanks.

Foofs See Refining.
Fuller's earth See Appendix B, p. 255.
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Glycerin A white, somewhat viscous, sweet liquid. Chemically,
it is an alcohol and has the formula, C:H.0s, which is repre-
sented graphically thus:

.
O'H 0&1 Ok'l

It is found in fats and oils in which it is combined with fatty
acids., It is obtained commercially as a by-product in the
manufacture of soap. See also Sfearin, Saponification.

Graining See Appendix B, p. 235.

Grease Any fat of a soft-solid consistency which, for any rea-
son, is regarded as inedible. In packing-house parlance, grease
is merely inedible lard.

Grease oil The oil obtained in manufacturing stearin from
grease by pressing,

Hydrogenation See Appendix B, pp. 264 f,

ITodin number The percentage by weight of iodin absorbed by
a fat in the natural state. ¥t is an index to the degree of
unsaturation of a fat. See also Unsaturated fatly acids.

Lard (French, saindoux, graisse de porc; German, Schwelne-
fett, Schmalz; Italian, strdatto, ldrdo, grdsso di pdrco). Origi-
nally, the fat rendered from the leaf of the pig, i.e. the fat
from the kidneys and bowels. For some decades, however, it
has meant in America the fat taken from any and every part
of the hog; and is so recognized in the reguiations for the
enforcement of the United States Meat Inspection Act.

Lard oil An oil obtained in preparing stearin from lard by press-
ing (q.r.) by the method described in Appendix B, p. 235.

Lard stearin Stearin prepared from lard by pressing.

Leaf faf The fat from the omentum or leaf of animals, The
omentum is a sheet of tissue attached to the stomach and in-
testines. The ruffle (kidney) fat is also usuvally included with
that from the leaf.

Linseed oil Flaxseed oil. The oil obtained from flaxseed, Linum
usitatissimum. It is a drying oil.

Margarine A butier substilute. It is made by emulsifying in milk,

whole or skim, bland, flavorless, odorless fats mixed in such
proportions as to have a melting-point of about 26° to 27.5° C,,
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inoculating this emulsion with cultures of certain milk-sour-
ing bacteria in order to impart the flavor of butter, and then,
by rapid chilling, separating the fat from the excess of liquid
in which it is emulsified. This solid-fat emulsion is then
worked and handled like butter. The most important fats
employed in its manufacture are neutral lard, oleo stock,
oleo oil, coconut oil, palm kernel oil, peanut oil, oleostearin,
lard stearin, cottonseed oil, and sesame oil.

Mixed glycerid A' glycerid (see also Triglycerid) which contains
in its molecule more than one kind of fatty acid.

Monoglycerid A substance formed by the chemical union of one
molecule of a fatty acid {g.v.) with one molecule of glycerin,
one molecule of water being eliminated in the process.

Neutral lard See chapter i, p. 10,
O!l cake See Crushing.

Oleic acid An acid forming a component of certain triglycerids
(see Olein). It is a liquid, and has the formula CH,(CH.)1
({CH),COOH, or C,H,.0, It will be noted that it has the same
formula as stearic acid (q.v.), except that it contains two
atoms less of hydrogen. It is, therefore, an unsaturated acid

. {qw).

Olein A common constituent of fats and oils. It is a triglycerid,
like stearin (g.v.), but differs from it in that it contains three
molecules of oleic acid (g.v.), instead of stearic acid. It is a
viscous liquid, congealing to a solid at a temperature of 4°
to 5° C., i.e. a temperature a little above the freezing-point of
water, ’

Oleomargarine In America, the statutory designation for mar-
garine and all other butter substitutes. In the trade, the term
is sometimes used to designate margarine (g.»n.) containing
animal fais to distinguish this type of butter substitute from
margarine consisting wholly of vegetable oils, Originally, in
France, the term was used to designate the fat now known in
America as oleo oil {q.v.).

Oleo ofl See chapter i, p. 11.

Oleostearin A solid fat obtained from oleo stock (q.».) as a by-
product in the manufacture of oleo oil {g.».). The method of
manufacture is described in Appendix B, p. 235. Its composi-
tion and properties vary with the method of preparation.
Most commonly, it has a melting-point of 50* to 54° C.
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Oleo stock A choice grade of edible tallow made by chilling caul
and ruffle fats and the fats obtained from trimming the
viscera immediately after sianghter, thes bashing them, and
rendering with water at low temperatures not exceeding
76° to 77° C. Sometimes the best grades of cutting fats {rom
the cutting and boning operations are also used. In Europe,
it is also known as premlier jus. It is the counterpart of
neutral lard (g.r.}. It is used primarily for the manufacture
of oleo oil (g.v.).

Organic compound Any substance, the molecules of which con-
tain carbon.

Palmitie acid An acid forming a component of certain triglyc-
erids (see also Palmitin}. It forms tufis of flne crystalline
needles, melting at 62.6" C, Its chemical formula is CH,(CH,)
COOH, or CuHu0s

Palmitin A common constituent of fats and oils. It is a triglyc-
erid, like stearin (q.r.), but differs from ft in that it contains
three molecules of palmitic acid (q.r.), instead of stearic
acid. It is softer than stearin and melts at 63° to 65° C.

Palm kernel oil The 1at obtained from the seeds of the oil palm
(see Pglm oil). The seeds or kernels are cracked and the
fat is expressed from the meats. Palm kernel oil closely re-
sembles coconut oil. Its melting-point is 23* to 30°C.; it
is solid like coconut oil in temperate climates.

Palm oil The oil obtained from the flesh of the fruit of the ofl
palm Elaeis guineénsis, a native of West Africa. It should not
be confused with palm kernel oil, obtained from the hard
seeds, inclosed within the flesh of the same fruit. Palm oil
is orange-colored. It is imported principally from West
Africa, but a smaller volume of very pure c¢il is now also
exported from Sumatra, where the palm has been introduced
by planters. Palin oil is used in soap, in foodstuffs, and in
the manufacture of tin plate to prevent oxidation of the sheets
during the process of tinning.

Pearl ash A term formerly applied to commercial potassium hy-
droxid or caunstic potash, KOH (see also Potassium hydroxid).
It was made by leaching wood ashes with water, boiling off
the water, and causticizing the residue.

Potassiom hpdroxid Caustic potash. It is a compound of one
atom each of the soft white metal, potassium, and the gases,
oxygen and hydrogen. Its formula is, therefore, KOH, It is
very alkalin and corrosive.
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Pressing See Crushing.

Rape oil The oil obtained from the seed of varions members of
the mustard family, principally Brassica campesiris, L.

Red oil The commercial name of an impure oleie acid, obtained
as a by-product in the manufacture of stearic acid, It is ex-
tensively used, combined with alkali, as a detergent in the
textile trade and also as a soap material.

Refining (See also Appendix B, p. 251), The removal of free
fatty acids and other objectionable substances—principally
nitrogenous and mucilaginous matters from oils and foots.
The oil or melted fat is treated with a little more than the
requisite amount of strong aqueocus caustic soda {g.r.) solu-
tion to convert the free fatty acid present into soap. The oil
and the alkali solution are thoroughly stirred together and
sometimes warmed. The mixture is then allowed to separate.
The result is that the oil, freed from fatty acid, floats on top
of a layer of soap-alkali solution and other impurities which
are drawn off. The oil is then washed with water to remove
soap, alkali, and other impurities, when it is ready for the
decolorizing or deodorizing process. There are other methods
of refining, but this is the one most commonly used in Amer-
ica. The under layer of soap and other impurities, which is
drawn off from the oil, consists of solid matter mixed with
some alkalin water. It is known as foots, probably because it
collects at the foot of the tank. It is used to manufacture
soap or washing powder.

Rendering The process of separating fats or oils from animal
tissues by heating dry or in the presence of moisture. See
Appendix B, pp. 244 f.

Saponification The chemical process by which a triglycerid {see
also Stearin) is split into its components, glycerin and fatty
acid. In the process, three molecules of water are taken up.,
The process of splitting a substance whereby water is taken
up is known to chemists as hydrolysis, a word which is the
Greek for cleavage by water, It was first observed to take
place in the manufacture of soap. The term saponification
(instead of the more exact term hydrolysis) is, however,
applied indiscriminately and inappropriately to any chemical
change of this nature, whether or not soap is formed.

Sesame oil The oil obtained from the seeds of Sesamum indicum
and Sesamum orieniale.

Shortening Any fat used in making baked products to meodify
the texture so as to render such products more tender,
crumbly, or flaky. See also Appendix C.
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Simple glycerid A glycerid (see also Triplycerid) which con-
tains in its molecules only one kind of fatty acid.

Soap A combination of a fatty acid with a metal, {.e. a salt of a
fatty acid.

Sperm oil 0il obtained from the head cavities and blubber of
the sperm whale. See also Spermaceti.

Spermaceti A kind of animal wax from the head of the sperm
whale (French, cachelot; German, Pottfisch), particularly
Physter macrocephalus,

Steam lard Lard rendered with steam under pressure. See also
Appendix B, pp. 244 ff.

Stearic acid An acid forming a component of the molecule of
certain triglycerids (see also Stearin). It is a hard, white
solid with crystalline fracture. Its chemical formula is
CH,(CH,)»COOH, or CuHw0s The stearic acid of commerce
is mever the pure acid; it is a mixture of stearic with other
acids, such as palmitic acid. See also Palmitin.

Stearin A common constituent of {ats and oils. It is the triglyc-
erid of stearic acid, i.e. it is formed by the chemical union
of one molecule of glycerin with three molecules of stearic
acid, three molecules of water being eliminated in the process.
Its formula may be represented schematically thus:

H
H—Z‘.—O—O—C(CH.)-CIL {stearic-acid radical)
H {CH.)CH, (stearic-acid radical)
H (CH,)CH, (stearic-acid radical)

&

(glycerin radical)

It is not known to occur in the pure form in nature and is
always associated with other triglycerids in fats and oils. It
is extremely difficult to separate completely from associated
triglycerids. The stearin, so-calied, of commerce is always a
mixture of stearin with a certain amount of other triglycer-
ids. Pure stearin is a white, crystalline solid, greasy to the
touch, and practically iasteless and odorless. It melts ordi-
narily at about 72° C.

Stearin from coftonseed oil Stearin obtained from cottonseed oil
in winterizing (q.7.).
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Tallow (French, suif; German, Talg). The fat obtained from
cattle, sheep, and goats. It is solid at ordinary temperatures,
its melting-point ranging from ahout 43° C, to about 54° C.

Tallow oil The more liquid portion of tallow obtained in pro-
ducing stearin by pressing (q.v.).

Tallow stearin The stearin (g.v.) made from tallow by pressing.
Triglycerids See Stearin.
Unsaturated compound See Unsalurated fatty acid.

Unsaturated faity acid A fatty acid (q.p.), the molecule of which
contains less than the maximum of hydrogen possible. It is
unsaturated with respect to hydrogen. The term unsaturated
is applied to any organic compound exhibiting this charac-
teristic. Oleic acid (q.r.) is such an unsaturated acid. Most
unsaturated fatty acids are liquids at ordinary temperatures,
By chemical means, these acids may be made to take up (i.e.
combine with) hydrogen. This process is known as hydroge-
nation. It converts a more unsaturated fatty acid into a less
unsaturated one; or, if the hydrogenation is carried o com-
pletion, into a saturated fatty acid, i.e. inio one which con-
tains the maximum possible of hydrogen. Saturated fatty
acids are usually solid. Thus by hydrogenation, oleic acid, a
liquid, is converted into the saturated acid, stearic acid,
a solid. Similarly, linoleic (C,,H,,0,) and linolenic acids,
which are more unsaturated, are first converted into oleic
and finally into stearic acid.

Winterizing (also known as demargarinating) A process to
which oil is subjected to prevent it from congealing in cold
weather or depositing stearin when chilled. It consists in
slowly cooling the oil and filtering off the stearin that sepa-
rates. Such an oil is known as a winter oil. Conversely, an
oil that has not been winterized is known as a summer oil,



APPENDIX B

THE HISTORY OF THE TECHNOLOGY OF THE
COMPOUND INDUSTRY

INTRODUCTION

In the main body of the text reference has been made to the
effects of technological developments upon the economic evolu-
tion of the compound industry, but neither the details of processes
nor their history have been presented there. To have included
either in the main body of the text would have entailed many
digressions and disturbed tbe orderly presentation of the eco-
nomic evolution of the industry. Yet the history of the technology
employed is an essential part of the history of the industry. 1t is,
therefore, presented in this appendix where it may be examined
by those interested in the history of the application of science and
invention to industry rather than in the history of the economic
factors that served to shape this particular industry.

It has been pointed out (p. 5).that, in cookery, consistency
of oleaginous material is important only when it is to be used
for shortening. For technical purposes, on the contrary, consist-
ency may be the factor that determines the choice of a particular
fat or oil. To be burned in lamps in winter, for example, or to
be used in the ancient practice of dressing wool, the fat must be
fluid. In candles, the fat must be as hard as possible. Early
progress in producing and refining fats and oils was stimnlated
by technological requirements, such as these, rather than by
demand for food purposes. The most aclive period of progress
in this field began with the end of the eighteenth century and con-
tinued into the middle of the nineteenth century. This was due
in part to the fact that in this period the science of chemisiry
developed and with it the application of science to many indus-
tries became possible for the first time. An even more important
stimulus was the growing demand for fats and oils in general,
which has been discussed in the main body of the text (chap-
ter v). Many factors were actlive toward the end of the eighteenth
century to encourage progress in fals and oils technology. The
most important forward steps were taken in the manufacture of
soap, Jubricants, cloth, and leather, and in ilumination. Discov-
eries made in these industries were utilized in later times in the
manufacture of food fats when such manufacture became neces-

232
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sary. The processes developed in connection with illumination
ultimately became especially important for the food-fat industries.
Therefore, to search out the origins of the technical processes of
these industries it is necessary to inquire into the history of the
production of hard fats for candle making, of the production of
permanently fluid oils for lamps, of the refining of oils, of the
deodorizing of illuminating oils, and of the methods of bleaching
fats, especially for candle making.

Tae PropucTioN oF Harp Fars

Originally, candles were made of beeswax or tallow. In the
thirteenth century, they were still considered a lnxury.! Sperma-
ceti began to be used only in the first half of the eighteenth
century.2 It was known in medieval Europe, but was used as a
medicine, records of such use going back at least as far as 14718
It was obviously a rare and precious substance, and any such
substance in those days was liable to be put to medicinal use.
According to Goode,* sperm whales were not often taken hefore
1720-30 because they were too fierce. Spermaceti remained com-
paratively scarce even after commercial whale fishing had devel-
oped, because the sperm whale is a denizen of tropical and sub-
tropical seas, though it does range into colder waters. Scammon?
states that specimens have been taken as far south as latitude 56°
and in the Pacific as far north as 56° 12’. It is, however, not one
of the commoner species of northern waters; hence in the early
days- it could not have been taken frequently. Spermaceti was,
therefore, not a cheap material. It became relatively so only
- after the southern fishery was begun by British colonists in Amer-
ica in the second decade of the eighteenth century,® for only then
were sperm whales taken regularly and in numbers.

1 According to J. Lewkowitsch (Chemical Technology and Anaiysis of Oils,
Fats, and Wazes [London, Macmillan, 1922, 3 vols.,, Gth edition], III, 262),
“the Dominican monk Flamma reports, in the heginning of the thirteenth cen~
tury tallow candles were still considered a luxury.”

3 Chamber’s Cyclopedia In 1738 stated that “Spermacet! candles are of mod-
ern manufacture, . . . . superior to the finest wax candles.” Quoted in 4 New
Englisk Dictionarg . ..., edited by J. A. H. Murray, et ai. (Oxford, Clarendon
Press, 10 vols,, 1919), Vol. IX, Part 1, p. 578; K. Kamarsch, Geychichte der
Technologie selt Mitte des Achizehnten Jakrhunderts {(Munich, R. Oldenhourg,
1872), p. 843. * Murray, et al., loc. cil.

4G. B. Goode, et al., The Fisheries and Fishery Industries of the United
Stater (Washingtom, Government Printing Office, 1884-87), Section V, I, 64.

5C. M. Scammon, The Marine Mammals of the North-Western Coast of
North America logether with an Account of the American Whale-Fishery (San
Francisco, John H. Carmany & Co., 18374), p. 77.

*W. S. Tower, A History of the American Whale Flskerp (Philadelphia,
Publications of the University of Peansylvanie, 1907), p. 100,
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Just when sperm candles were first made in the American
colonies of Great Britain it is impossible to say. In the report
made in 1730-31 by the Board of Trade and Plantations to the
British House of Commons “with respect to laws made, manu-
factures set up, or trade carried on in the Colonies, detrimental
to the trade, navigation, or manufactures of Great Britain,” no
mention seems to be made of candle manufacture.! However,
sperm-candle making must have become established rapidly, for
as early as 1748 spermaceti candles were advertised in the Boston
Gazetle? as though they were newly introduced. Franklin® in
1758, mentions an extinguisher “for spermaceti candles only.”
By 1760 there were eight sperm-candle factories in New England
and one in Philadelphias By 1770 the export of sperm candles
alone amounted to nearly 380,000 pounds, valued at over £23,500.%

Toward the end of the eighteenth century, the demand for
candles better than those made of tallow but cheaper than those
made from beeswax® or spermaceti became great enough to stim-
ulate the search for substitutes.

The earliest process used to furnish hard fats as substitutes
for beeswax and spermaceti is a mechanical one. It depends upon
the fact that tallow, like most other fats and oils, is a mere physical
mixture of closely related chemical individuals known as tri-
glycerids. The most important of these are stearin, palmitin, and
olein. At ordinary temperatures, stearin is a fairly hard, white
solid; palmitin, a softer solid; and olein, a liquid. The fats of
common domesticated animals consist predominantly of mixtures
of these three, and their proportions determine the consistency.
If stearin predominates, the fat is hard, like tallow; if olein pre-
dominates, it is soft and oily, like chicken fat.

1Cf. Timothy Pitkin, 4 Statistical View of the Commerce of the Uniled
Siates of America . . . . (New York, James Eastburn & Co., 2d edition), 4 &1.

3G. F. Dow, The Arts and Crafts in New Engiand, 1706-1775; Gleanings
fromn Boston Newspapers . . . . (Topsfield, Mass., Wayside Press, 1927).

"The Life and Writings of Benjamin Franklin, edited by A. H. Smyth
(New York, Macmillan, 18 vols., 1905), III, 433,

4 Tower, op. cil., 111.

* Pitkin, op. eil., 21.

¢ Before the middie of the nineteenth cemiury, beeswax had been displaced
almost completely in the United States ss a eandle-making materisl, exeept
for sacramenta]l purposes, though, as lste as 1816, over 7,008 pounds of wax
were stil]l exported, and thongh beeswax eontinued to be exported for s long
time. No beeswax eandles were manufactured in this eountry, and those im-
ported from France cost 108 per cent more than stearic-acid eandles. Cf. Camp-
bell Morfit, Chemistry Applied fo the Mannfacture of Soap and Candles . . . .
(Philadeiphia, Carey and Hart, 1847), p. 478;: also the review of this book fa
the Journal of the Frankiin Institute, February 1848, Third series, XV, 122,
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If stearin or palmitin be melted and then cooled, and the
temperature af which the liquid congeals be noted, it is found
that stearin congeals at a considerably higher temperature than
palmitin and that both have set to solids at temperatures much
higher than that at which olein solidifies. Furthermore, as would
be expected, if a mixture of the three is melted and then slowly
cooled, it is observed that first most of the stearin congeals out
of the mixture, most of the palmitin and eclein remaining in
liquid form. The solidifled stearin can be separated by merely
straining and draining, if precautions are taken not to let the
mass cool off further. It is a procedure exactly similar to the
freezing of water out of hard cider in order to make the cider
more alcoholic than it naturally is. If a barrel of cider is exposed
outdoors in winter, everyone knows it is the water that congeals,
not the alecohol, This is because water congeals at a much higher
temperature than alcohol. Thus, it is possible to freeze or con-
geal out much of the water and to drain off the rest, which, there-
fore, contains the alcohol in more concentrated form than in the
original hard cider.

Because stearin, and also palmitin, congeal at a higher tem-
perature than olein, it is possible to perform a similar separation
exactly analogous to the well-known concentration of the alcohol
content of cider by freezing. The fat is melted and allowed to
cool slowly to the temperature at which most of the stearin and a
certain amount of palmitin congeal. The mass is then held at
this temperature because the stearin congeals slowly just as the
ice in cider congeals slowly. This part of the process is known
as “graining,” because the mass gradually becomes granular, ow-
ing to the particles of sepsarating stearin which are suspended
in the still-liquid portion. If the amount of stearin in the fat is
large, the whole mass may become a soft, buttery solid.

When as much stearin has congealed out as it is desired to let
separate, the still-liquid portion is drained off, care being taken
not to let the mass cool further before draining is complete. As
mere draining leaves a good deal of liquid adhering mechanically
to the stearin, it is common practice to make the separation more
complete by pressing, in order to squeeze out the liquid fraction
more perfectly than is accomplished by mere draining, Hence,
the process here described is often known as pressing, though
pressing is not the essential feature.

By this realty simple mechanical procedure, it is possible to
separate most fats into one fraction much harder than the original
fat and another much softer. The consistency of the two Iractions
depends upon the nature of the original fat, the manner in which
graining is done, and the degree of pressure applied. Stearin
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made commercially in this way is never the pure substance the
chemist knows as stearin. It is always a mixture, chemically
speaking, of stearin with more or less palmitin and smal! amounts
of olein. The perfect separation of these substances one from the
other is so difficult that it is troublesome even in the laboratory.

The earliest record the writers have been able to find of the
use of this method for the separation of a solid fat into a liquid
and a solid fraction is the method attributed to Blondeaut about
the middle of the eighteenth century. Slaughterhouse offal was
rendered with much water at a low temperature, while the fat
was skimmed off and treated with boiling water for twenty-four
hours. The fat was again skimmed off and put in a kettle with
water just warm enough to prevent the fat from wholly congeal-
ing, The portion of the fat that congealed settled out. Qil of dif-
ferent thickness was drawn off through three cocks, one above
the other in the side of the kettle. The oil was used in currying
leather, It is highly probable that the separation of soft er but-
tery fat into a solid and a liquid fraction had been known before
Blondeau’s time. Spermaceti must have been prepared in some
such fashion, and in French colonial Louisiana bear oil was pro-
duced in this way.? There is no record that pressure was used by
Blondeau, but since the pressing of oilseeds was a well-known
practice, it is not unlikely that Blondeau’s process may soon bave
been perfected by the application of pressure to the solid fraction,
Morfit* states that Bolts made candles from pressed tallow in 1799,
but the patent issued to him is not clear on this point.t It would
seem that he cooled the melted tallow under pressure without ex-
pressing any oil.

iLe Frangois de 1a Lande, “Art da Corroyeur” (Paris, 1767), p. 19. In
Descripiions des arts et métiers, failes on approuvées par Messicurs de L'Aca~
démie Rogale des Sciences (Parfs, Desaint & Saillant). (Publiestion of this
series began in 1781; the individual monographs are not nnmbered but merely
dated, have no scparate title pages, and are not assigned to volumes.)

3J. Lippincott, “Industry among the French in the 1llinois Country,” Jour-
nal of Peolitical Economyg, February 1910, XVII, 114,

3 Campbell Morfit, A Treatise on Chemistry Applied to the Making of Soap
and Candles {(Philadelphia, Henry Carey Baird, new edition, 1380), p. 200.
This is a later edition of the work previously cited (p. 234). There was wnother
edition, not accessible to the writers, 4 Treatise on Chemistry Applicd to the
Manufactare of Soap and Candles . . . . (Philadelphis, Parry & McMillan, new
edition, 1858). At the time of the 1858 edition, Morfit was “Professor of Ans~
iytic and Applied Chemistry at the University of Maryland in Baltimore.”

¢ The Reperiory of Arts and Mannfactures: Consisting of Originai Com-
maniecations, Specifications of Patent Inventions, and Selections of Useful Prac-
tical Papers from the Transactions of the Philosophical Societies of AUl Nations,
1800, XII, 368,
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‘While the separation of fats into a fraction harder and a frac-
tion softer than the original fat began to be practiced some time
in the eighteenth century or even earlier, very little was then
known concerning the chemistry of fats. It was not clearly under-
stood that they are physical mixtures of different chemical sub-
stances of varying properties. Braconnot was the first to show
that fats, whatever their consistency, are composed of both a
solid and a liquid fraction.t This, he demoastrated by pressing
the fat between sheets of brown paper, The paper absorbed the
oil which was thereupon recovered by wetting with warm water
and subjecting the paper pulp resulting o the action of a press.
These experiments are perhaps the first cases of “capillary analy-
sis” to be found recorded in the literature. In this manner, Bra-
connot fractionated butter, lard, beef marrow, mutton marrow,
and goose, duck, and turkey fat. He also showed that oils like
olive, almond, and colza oil, if sufficiently chilled, may be frac-
tionated similarly, and he quotes Professor Gottling as having
made a similar demonstration for linseed oil. Lard, when sub-
jected to the brown-paper treatment, produced a hard fraction of
the consistency of soft wax, because it retained a certain amount
of the liquid fraction. To secure more complete removal of the
fluid fraction, Braconnot melted lard that had been pressed once
between brown paper with oil of turpentine, cooled it, and again
compressed it in brown paper. In 1818, Braconnot and Simonin
received a patent for what appears to be the first commercial
process of pressing tallow. Tallow, mixed with turpentine or
other volatile oil, was placed in a perforated round vessel lined
with felt, and gradual pressure was applied. The solid residue
remaining on the felt was boiled with water to drive off the tur-
pentine or volatile oil; then heated with fresh powdered bone-
biack and filtered. It was too brittle to use for candles, but could
be so used if mixed with one-fifth its weight of beeswax. The oil
obtained was fit for soap.? The writers have not been able to de-
termine whether the process was used commercially.

1 H. Braconnot, “Sur la nature dea corps gras,” Annales de chimie, March
1815, 3 Sér., XCIII, 225,

3 The patent record reada: 940, July 29, 1818, “Brevet d'Invention de Cing
Ans, Pour la fabricatlon en grand d'une matiére analogue & Ia cire, appelée
clromiméme, et propre & faire des bougies, des savons et du sulfate de potasse,
Aux sieurs Braconnot et Simonin,” Description des machines et procédés spé-
cifids dans les brevets d'invention, de perfectionnement et d'importations, dont
la durde est expirde; Publide d’apria les ordrea de Son Excellence le Ministre
de l'Intérieur Par M, Christian, Directeur du Conservatoire Royal des Arts et
Métiers (Parls, Huzard, 1825), X, 361.

See also Bulletin de la Soclété pour 'encouragement de Uindusirie natio-
nale, January 1826, X, 16, and Dinglers polytechnisches Journal, 1836, XX, 310,
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In 1821 Dr. Claude Anthelme Manjot was commended by the
Société pour VEncouragement de I'Industrie Nationale for his
candles, because he had found means to purify, to harden, and to
bleach tallow and make candles from it. A factory was established
about that time. By 1826, Manjot had sold his patents and his
factory at Monceau near Paris to Hebert.* Manjot’s price for
candles in 1821 bad been 22 sous a pound; Hebert’s, in 1826, was
19 sous.

Manjot apparently held the view recently disproved by Chev-
reul that the elements of flesh were directly converted into adi-
pocere, and he believed that all that is necessary to convert
muscle substance into {at is to remove the nitrogen. This he en-
deavored to do by chemical means. He rendered adipose tissue
with a mixture of dilute sulfaric and nitric acid by which method
he obtained better yields and a lighter-colored product. The tal-
low thus rendered was then treated with a mixture of stronger
sulfuric and nitric acid or hydrochloric and nitric acid, together
with alcohol. A second method was to treat with sulfuric acid
and oxide of manganese and at the same time pass oxygen through
the molten mass.? The first treatment undoubtedly hardened the
tallow,

A year later, in 1821, a French patent was granted to Samuel
Pugh of Ronen for the use of dilute sulfuric and nitric acids in
rendering tallow, whereby evil odors were avoided and a harder
and whiter product obtained.?

J. L. Cambacérés* in his patent (brevet) of February 10, 1825,
of which more hereafter, described a commercially practical
method of pressing in a hydraulic or in an ordinary press, the
novel point of which was that the fatty maiter was warmed before
pressing to a temperature adjusted to the proportion of oily ma-
terial it was desired to express. The more oil it was intended fo
remove, the higher the temperature.*

1 Bulletin de ia Soclété pour Vencouragement de Uindustirie nationale, Octo-
ber 1826, p. 311; quoted in detafl in Dinglers polgtechnisches Journal, 1827,
XXIT1, 128.

#No. 2748, March 1, 1828. Breveis d’invention ... (1836), XXIX, 203.

* No. 1968, December 5, 1821 Ibid. (1832), XXII, 253.

4J. L. Cambacéris, an engineer, was the originator of many improvements
in eandle pvaking. The writers have been nnabie to ind a biographical sketch
of him. They have encountered no evidence that he was related fo Jeam
Jacqurs Régis de Cambecérés, Duke of Parma. Malepeyre deseribes him as
“Ingénieur des ponts-ei-chanssées™

¢ F. Malepeyre, Nouvean Manuel complet de la fabrication des acides gras
econcretls emplogés dans les arts, et de ceiles des boungies stéariques margarigues,
élaidigaes, paimitigunes et eocinigues, comprenant anssi la fabrication de la
stéarine, de la margarine, de la élaldine, de la palmitine et de la cocinine, ainst
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In 1826, Nicholas Hogesippe Manicler received an English
patent for a new method of preparing fats and using them in
illumination.l Fats were rendered with water in tight keitles
under a pressure of 15 pounds per square inch. The fat, separated
from the water, was spread at a temperature of 90°-100° F. on
wool cloth or felt, The edges were turned in and the cloths stacked
alternately with iron plates. The pile was weighted and the rocom
kept at 90°-100° F. After most of the oil was thus expressed, the
residue was further pressed at 8¢°-90° F. in a hydraulic press.
Turpentine oil {1: 7) could be used to facilitate expression of the
oil. The residue was crumbly and was to be used for candles
mixed with 10 per cent of beeswax or boiled linseed oil. Such
mixtures could be bleached by placing in a steam-heated kettie
closed with a glass window and introducing chlorin gas. The
excess of chlorin was removed by boiling with water. The mixture
was then melted with powdered charcoal and pressed through
woolen cloths at 150° F. The product was to be called “cerine”
and was to be used in candles; the expressed oil could be used in
lamps, for soap, or as a lubricant.?

This process of Braconnot was apparently improved by Le-
canu, who melted the fat and the turpentine together and then
cooled before pressing.? The treatment with chlorin was not
merely to bleach, but also to render the stearin less brittle.¢

J. Eboli treated the pressed stearin with ether which Lecanu
had earlier recommended as a recrystallizing agent for laboratory
use to remove traces of turpentine.® Jt is this process that Gus-

que dex bougles de compositior gu’on peut faire avee ces corps seuls on me«
langds aux acides gras concrets (Paris, Librairie Encyclopédique de Roret,
1849), p. 134, Also 4325, February 10, 1825. Breveis d'invention ... (n.d.), XLl
200,

t «patent granted to Nicholas Hogesippe Manicler, Great Guilfordstreet,
Southwark, county of Surrey, for a new preparation of fatty substances, and
the application thereof to the purpose of affording light. Dated March 20,
1828, Repertorg of Patent Inventions and Other Discoveries and Improvements
in Arts, Manufactures, and Agricuiture, ef¢., December 1827, Serles 3, III, 380.

2The editor of the Repertory of Palent Inventions . . . . (op. cil)) wrote
that the preasing of fat and the use of turpentine were well known, having
been reported by Braconnot im 1815, that the patentee *“being a chemist, and
consequently & man of education*” should bave known Brauconnot's work and
that “he certainly has not done right in putting Mr. Braconnot’s processes into
his specifications as {f they were his own discoveries.” Rendering with ateam
under pressure the editor regarded as a useful improvement. French patents
were 1ssued to Manicler on August 11, 1828, and on November 3, 1828, which
were declared “en déchéance par ordonnuonce du Rol,” in No. 2008, September
25, 18332. Brevets d’invention ...(1832), XXIill, 22,

& Malepeyre, op. cil., 2342, 4 Ivid., 243,
¢ No. 4169, March 15, 1838, Brevets d'invention ... (n.d.), XL, 434.
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serow described as a quantitative laboratory method.r According
to Malepeyre, the process of Eboli was probabiy never much
used,® for in 1840 Tresca and Eboli took out a new patent In
which the oil from previous pressings was used instead of tur-
pentine?

In 1833, Reichenbach proposed the substitution of cresol for
turpentine,s and in 1842, de Miily received a patent for the use of
shale oil (huile volatile de schiste).® As late as 1833, Schaedler
referred to the addition of 10 per cent of benzene or turpentine to
facilitate the expression of tallow oil from tallow.

In 1842, John H. Smith applied for a United States patent,
employing alcohol or a mixture of alcohol and camphene,* and
Morfit claimed that he rediscovered the process quite independ-
ently in 1842 or 1843." He worked out the process in greater de-
fail than Braconnot, even down to the publication of a statement
of costs and profits. The process does not, however, seem to have
been used commercially in America, for he complained that he
was not able to interest capitalists in it on any basis satisfactory
to him. He used lard or lard stearin, rather than tallow, and
hoped to supplant tallow candies without competing with sperm.
He submitted his process, together with samples including candles,
to the Franklin Institute at Philadelphia, which awarded him a
certificate of honorable mention and referred to him as “a very
young man.”® Morfit wrote with justifiable pride that his candles
had received as high a preminm as the adamantine (stearic acid)
candles of Hancock and Mann, with which they competed, al-
though this firm was perhaps the best of its type and although its
candles were twice as expensive as bhis.

The use of tallow or stearin unmixed in candles was of short
duration, for it was scon superseded by the use of stearic and
other hard fatty acids or mixtures of faity acids with stearin and
other hard fats. The new process was made possible by the pure

1C. A Gosserow, “Nene Untersuchungen fiber die Fetie und den Seifen-
bildungsprozess,” Chemisches Centralblati, May 7, 1530, 1, 145.

3 Malepeyre, op. cil., 244,

*No. 5874, Angust 14, 1840. Brevets d’invention ... (1843), XLIX, 423.

¢ “Besonders rusammengestelite Elgenschaften des Kresots . . . . ,” Che-
misches Centraiblait, April 17, 1833, IV, 282, a résumé of a series of articles
by Reichenbach appearing in the Jonrnal f@ir Chemic und Phgatk von Schweilg-
ger, 1852, LXVI, and 1833, LXVIL

# No. 12087, March 19, 1842. Brevets d’inpentioa .. (1858), LXXXIX, 17,

* Flisworth, Report of the Commissioner of Patents for 1843 (Washingion,
D.C., 1845), Appendix 11, p. 91.

7 Morfit, Chemistry Applied to thy Manufacture of Soap and Candles . .. ., 453,

8 Campbell Morfit was born in Missouri in 1828.
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science investigations of Chevreul, Braconnot, and others which
bad cleared up the chemical nature of saponification. The use of
fatty acids for candle making was apparently proposed at about
the same time and independently by the distinguished chemists
Chevreul and Gay-Lussac and by the engineer Cambacérés, The
new process, however, did not eliminate pressing; it involved
either the pressing of the fat itself before saponification or the
pressing of the fatty acids after saponification.

Gay-Lussac and Chevreul took out a French patent covering
the process* and so did Cambacérés? at about the same time.
Gay-Lussac and Chevreul never themselves exploited the patent.
Their claims covered the use of solid fatty acids from whatever
source and prepared in whatever manner; saponification under
pressure; separation of the liquid from the solid acids by pres-
sure or by extraction with hot alcohol, The fatty acids might he
prepared either by acidifying the saponified material with hydro-
chloric acid after it had been washed to remove oleate or the
saponified material might be treated with alcohol before acidifi-
cation to remove oleates. The process proved too expensive and
some potassium chloride remained in the fatty acids despite care-
ful washing. This crepitated when the candles burned.*

Furthermore, ordinary wicks would not burn with fatty-acid
candles, so that Gay-Lussac and Chevreul found it necessary to
take out a supplementary patent for an improved wick, under
date of August 4, 1825.¢ Unfortunately, a patent had been taken
out for a similar wick on February 10, 1825, by Cambacérés. It

*No, 4323, January b5, 1825, Breveis d’invenfion.. (n.d.), XLI, 392,
Since at that time it was not the practice of the French government to
make public the text of & brevet, the first publication of the process was
through the English patent granted to Moses Poole, Gay-Lussac’s agent, in June
1825, Cf. The National Agricultural Society, Mode of Manufacturing Sugar from
Corn Stalk and of Oil and Stearine from Lard, ete. (Washington, D.C., J. and
G. Gideau, 1842), and "“Stearinkerzen,” Wagners Jahres-Bericht (1855), I, 398,
Gay-Lussac's name did not appear upon the English patent, only that of his
agent, Moses Pocle, It 13 amusing to note that the patent called forth the harsh-
est criticiam. The Repertorp of Patent Inventions . . . . (1828, Series 3, I, 133)
remarks that rurely has it found so many gross errors and patent ignorance in
so small a compass. One wonders whether the editor of the Reperiory would
have made his eriticlsm bhad the patent been issued under the distinguished
name of Gay-Lussac,

3No. 4325, February 10, 1825. Brevets d'invention ... (n.d.), XLI, 398;
J. L. Cambacérds, Mémoire sur ["application des acides gras & [!'éclairage.
According to Malepeyre (op. cit,, 187), this memolr from which he quotes at
length was presented to the Académie des Sciences in 1844, but the writers have
been unable to trace it.

! Malepeyre, op. cit., 106-8, where the essential features of the patent are
reprinted,

4 No, 4323, August 4, 1825. Brevets d'invention ... (n.d.), XLI, 393,
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is to him that the first distinet success in the manufacture of
stearic-acid candles on a large scale is due.

Malepeyre attributed the use of burnt lime to him, but in 1829
Pierre Joubert received a patent for a method to saponify tallow
for candle making with unslaked lime and soda. He separated
and washed the soaps thus formed, decomposed them with sul-
furic acid or hydrochloric acid, washed the free acids, heated
them in alcohol, and then pressed them to remove the liquid por-
tion with the alcohol.: At any rate, the firm of de Milly et Motard
seems to have been using burnt lime as saponifying agent in 1831.
This firm became the concessionaire of the patents of Cambacérés
and was the pioneer in the rapidly developing stearic acid—candle
indusiry. Such candles were commonly known as stearin candles,
although they were composed of stearic and related acids or of
mixtures of these acids with stearin and solid fats and not of
stearin alone.

The development of the stearic acid-candle industry must
have stimulated the pressing of stearin, Indeed, Cambacérés in
his original patent proposed to remove most of the olein by press-
ing before saponification.2 However, it is not now to be deter-
mined whether de Milly and Motard pressed their tallow before
saponifying it. Their patent of 1834* makes no mention of it.
This patent is principally concerned with an autoclave provided
with an agitating device to stir while saponifying under pressure.¢
W. Hempel of Oranienburg, a suburb of Berlin, took out a patent
in 1836 in which as a first step olein was removed by pressing,
saponification with burnt lime following as the next step.?

As the process was originally conducted by de Milly, tallow
or other hard fat was saponified with burnt lime suspended in
water, and the resolting hard, insoluble calcium (lime) soaps
were separated from the aqueous liquor containing the glycerin.
The fatty acids were next separated from the calcium with which
they were combined in the soap by treatment with a strong acid,
usually sulfuric. The melied free fatly acids were then separated
from the insoluble calcium sulphate, The mixture of free fatly
acids thus obtained consisted principally of stearic and palmitic
acids, which are solid, and oleic acid, which is liquid. The oleic
acid was separated from the other two by pressure.*

TNo. 4091, September 24, 1829. Breveis d’invention .. {(p.d.), XL, 153.

*0p. eit.

? No, 8448, March 3, 1834. Brevels d'invention ... (1844), LII, 585.

4 Malepeyre, op. cil., 14, * Ibid., 117.

¢ The process is deseribed in detall in J. Pelouxe and F. Fremy, Traité de
Chimis (Puris, Victor Masson ef fls, 1865, § vols, 3d edition), V, §i8; also
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Oleic acid (red oil) was, therefore, a by-product of which
there was overproduction in France, and it brought a price only -
a little higher than half the price of tallow, It could only be used
in large amount for soap. It is not suitable for illumination be-
cause it corrodes the lamps. It was used to treat wool, but this
outlet was not large enough to raise the price and make a mate-
rial lowering of the price of stearic acid possible, The Société
pour I'’Encouragement de PIndustrie Nationale in 1833 offered a
prize of 4,000 franes for the manufacture of cheap candles but
without results. The lowest price at which candles of good quality
eould be furnished remained 1.50 francs,® It is natural, therefore,
that candle-makers sought raw materials high in stearic acid and
low in oleic acid content.? In consequence, stearin pressed from
such fats as tallow and lard must have been at a premium. W.
Hempel in Berlin was separating tallow oil from tallow by grain-
ing and pressing in 1836;* but in France the pressing of stearin
seems not to have achieved any considerable importance, Pelouze
and Fremy¢+ stated that up to the present it had been impossible to
separate stearin industrially from tallow or other neutral fats
either by pressure or with the help of solvents.

Perhaps the reason why there was so little pressing of tallow
in France is to be found in the general neglect of tallow as a raw
material for industry because of the general avaiiability of olive
oil. Thus, tallow was not used in soap manufacture in France
till the early years of the French Revolution, although it had
long been used in England and Germany.®* Moreover, there seems

by F. C. Calvert, “On Chemistry Applied to the Arts,” Chemieal News, July 30,
1864, X, 53; reprinted in the Journal of the Frankiin Institate, October 1865,
3d series, L, 244.

3 Cambhacéréd clted in Malepeyre, op. cil., 120. Also Chr. H. Schmidt, Die
Kerzen und die Seifenfabrikation (Weimar, B, Fr. Voigt, 1852), 153. This book
of Schmidt's is almost a literal translation without credit of the treatise of
Mulepeyre.

3This remained true throughout the nineteenth century. As late as 1397,
J. Lewkowitach, in a paper entitled “On Attempts to Convert Oleic Acid into
Condle Material* (Journal of the Society of Chemical Indusiry, May 31, 1897,
XVI, 389), wrote, *This acid [oleic] must rank in the candle works as a by-
product, the sale of which for socap-muaking becomes more and more difficult
the greater the preasure of cottonseed oll and other cheap oils is on the
market."

¢ Schmidt, op. cit,, 151-52; Malepeyre, op. cif, 117.

4 Op. cit., 8389.

% Darcet, Lalidvre ot Pelletler, “Rapport sur la fabrication des savons, sur
leur différents espéces, suivant la nature des huiles et des alkalis qu’on em-
ploye pour les fabriguer; et sur les moyens d'en préparer par-tout, avec lea
diverses matiéres hullenses et alkalines, gque la pature présente, suivant les
loculités,” Annales de chimie, 1797, Sérde I, XIX, 293.
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to have been no notable surplus production of tallow in France
and in other European countries. Tallow was among the articles
imported, principaily from America and Russia. At any rate, it
was in America, where there was a surplus of animal fats, that the
pressing of stearin became an important industry, By 1840, lard
was being pressed; the stearin obtained was known as “solar”
stearin to distinguish it from ordinary stearin made from tallow,
It is said to have been exported to Germany as early as 1840.* In
the year 1841, the greatest of our Commissioners of Patents, Ells-
worth, mentions the manufacture of lard oil as a newly-estab-
lished industry.? He was quite aware of the economie significance
of the new industry, for he wrote: “allowing then for the value
of the stearine above the oil, and it may be safely calculated, that
when lard is six cents per pound, as it is now but four or five
cents at the West, a gallon of o0il can be afforded there for fifty
cents, since the candles from the stearine will sell for from twenty-
five to thirty cenis a pound.” In 1842, he discussed the outlook
for the lard-export trade of the United States in a manner nothing
short of prophetic. He foresaw the role the hog was to play as
a means of marketing the corn crop of the Middle West, and he
predicted that for years the prosperity of this region would de-
pend in large measure on the export of lards

Apparently, the new lard-pressing industry was regarded as
important, for the National Agricultural Sociely published a
pamphlet in 1842 describing the method of producing stearin and
lard oil,* while Elisworth in his report for the same years recorded
the establishment of several large factories in Cincinnati. Others
existed in Cleveland, Chicago, Burlington, Hannibal, and else-
where in Western and Atlantic states.

The rapid growth of the pressing of fats in the United States
was stimulated by the introduction of steam rendering, described
by J. R. Stafford, “Agent Cleveland Lard Oil and Candle Co."¢
by which it was possible o render not merely the fat that couid
be trimmed off the carcass but the entire carcass. Concerning
the quality of the lard thus obtained, Stafford has the following
to say: this “lard is good, but not equal to leaf lard or suet; the
carcass fat does not cootain as much concrete principle (stear-

2t “pAmerikanisches Schweineschmalz wnd Schwelnesehmalz31,” Jakrbach
fir praktisehe Pharmazie and Vermandie Facher, etc. (1850), XX, 6.

3 Report of the Commissioner of Patenis for 1841 (Wasblugton, D.C,
1842), 80.

S Report of the Commissioner of Patenis for 1842 (Washington, D.C.,
1843), 42

¢ ibid., 217. 5 Ibid,, 39. sIvid., 8.
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in). Whole hog lard cannot be refined and made hard without
a portion of the oil is extracted. I take from 20 to 40 per centum
of the oil; then the balance goes through several washings in pure
rain water by steam, after which it is refined lard. The expense
is not more than ope-quarter cent per pound, but it is of more
value to us than common lard, as we have a great deal of trouble
and expense with it; and in only extracting a portion of the oil,
we would lose by it, did it not command a better price in the
market, which it should from its purity.” Stafford remarks fur-
ther that he has enlarged his plant to handle 2,000 pounds of lard
a day; that lard costs five cents a pound; that lard oil sells whole-
sale for 75 cents a gallon and retails for one dollar; that Cin-
cinnati lard oil sells for one-third less because it is not so good as
his own product.

In the light of subsequent developments, it should be noted
that Stafford understood “refined lard” to be lard hardened by
the expression of some lard oil and treated with pure water and
steam; that Stafford used the term “whole hog lard” much as it
was used later; and that the latter was a new product made pos-
sible by the newly introduced method of steam rendering. Cot-
tonseed oil was not yet used in refined lard, for this oil was not
commercially available, although attempts at commercial pro-
duction had been in progress for a few years.

While steam was used to render tallow and other oleaginous
materials early in the nineteenth century, it is not clear who first
used steam to render materials not specially rich in fat, like
slaughterhouse offal, fallen animals, etc. Bones had long been
boiled with water and the oil that rose to the surface recovered,
and neatsfoot oil had long been made in this way. The first
recorded use of steam for this purpose seems to be the patent
issued to P. L. Cambacérés in 1837. In 1832 and 1833, he had
operated a factory in Buenos Aires producing grease, oil, glue,
and bones from slaughterhouse offal. He steamed such material
in open tanks with double bottoms and proposed to use the
process 1o render fallen horses and other domestic animals in
Paris.!

When steam rendering was first done under pressure is diffl-
cult to determine. It was probably done soon after the introduc-
tion of steam rendering. Papin had invented the pressure cooker
in 1681, D’Arcet had used it in extracting glue from bones in
1810. Appert, the inventor of the preservation of food by heat
sterilization (canning) about 1823, recommended the rendering of
tallow with one-third of its weight of water in autoclaves at a

i No. 8808, September 26, 1837. BRrepets d'invention ... (1847), LXIV, 458,
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temperature of 115°-130° C.* Manicler, in 1826, was rendering
fats under pressure (see p.239); de Milly and Motard were granted
a French patent for a pressure cooker with agitator in 1834.3
Dumas, in 1843, writes of rendering with steam at 120°-130° C.
and 2 to 3 atmospheres pressure without treating it as a novelty.?
In 1844, that is, only a few years after the steam rendering of hogs
began, in describing the “Steaming of Cattle, eic.’””¢ Ellsworth
writes: “The great object is, however, to extract from the carcass
all the oil or grease both from the flesh and bones. For this pur-
pose, the carcass is cut in pieces and thrown into an iron ¢ylinder
capable of holding 10,000 to 15,000 pounds of beef. After the top
is fastened down, steam is let in to the extent of 70 pounds to
the square inch, which is equal to 306° F. After boiling 12 to 14
hours, and al! the oil or grease has risen to the top, it may be
drawn into barrels for the European market.” Steaming was also
done in large wooden tubs.* In 1842 a United States patent was
granted to L. Moutrop of Baltimore, with the following claim:
“the combined use of steam introduced into the kettle in which
the tallow is melted, and around it between the ketties, thus melt-
ing tallow under high pressure.”s Morfit described the patented
pressure cooker of Wilson, of E. Wilson & Company of Cincin-
nati, as the best in use in 1860, The whole hogs, excepting the
hams and shoulders, properly cleaned, were steamed ten 1o fifleen
hours with a steam pressure of 50 to 75 pounds to the square inch.
The digesters were tight, upright, cylindrical tanks made of boiler
plate and of 12,000 to 15,000 gallons capacity. After shutting off
the steam, the water from the condensed steam was drawn off
and time given for settling. The fat was then drawn off. The
product was superior and commanded a premium, though there
was danger of contamination with water. The yield of lard was
12 per cent greater than by any other method. For tallow, the
gain in yield was 6 per cent. In the West, “bones and other mat-
ters” were thrown in with the suet in preparing tallow.” Western
lard was of granunlar texture, so that it was especially suitable for

1 Dingilers polptechnisches Journal, 1828, XXI, 454; also Wagners Jahres-
Bericht (1855), 1, 391,

2 No. 6440, March 3, 1834. Brevels dinvention ... (1844), LIL, 505.

3 M, Dumas, Traité de Chimie Appiiguée anr Arts (Paris, Béchet jeune,
182646, 8 vols), VI, 678,

¢ Report of the Commissioner of Patents for 1844 (Washington, D.C., 1845),
Appendix 335, (1), p. 396,

$ ibid., Appendix 35, (2}, p. 398.

¢ .S Patent No. 2094 (June 27, 1842),

¢ Morfit, Chemistry Applied to the Manufacture of Soap and Candles . . . .,
321-23.
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the expressing of lard oil as it could be pressed without further
treatment. The press cake was sometimes known as “solar stear-
ine” and amounted to 30 to 38 per cent of the lard.

Steam rendering grew rapidly in the United States. In his
report for 1843 (issued 1844), Commissioner Ellsworth reported
upon the growth. There were four plants using the process in
Cincinnati alone. The stearin industry had also expanded. In
1842 eighty tons of lard had been worked up in Cleveland, while
in 1843 two hundred and fifty tons had been converted. There
were thirteen plants in Cincinnati making lard oil and stearin,
with outputs ranging from 300 to 2,500 barrels of oil per annum.
Stearin and lard oil were also produced at Columbus, Wheeling,
Pittsburgh, Indianapolis, Nashville, Springfield, Illinois, New Or-
leans, Rochester, New York, New York City, and elsewhere. Ref-
erence is also made to the use of lard in the production of illumi-
nating gas.® The report also contains an investigation by the
Franklin Institute upon lard oil as an illuminant.

As has been pointed out (p. 243), there was in the early days
of the stearic acid-candle industry little outlet for the by-product,
oleic acid (red oil). It cannot be used as a burning oil, because
it corrodes the metallic parts of lamps. Much work was done by
chemists and inventors, through the nineteenth century and into
the twentieth century, to find better outlets for oleic acid and to
convert it into a solid, but the problem was finally solved only
by the introduction of the hydrogenation of oils in the twentieth
century (see p. 266). In the early days it was proposed, for ex-
ample, to convert oleic acid to elaidic acid (melting-point 51° C.)
by oxidation with nitrous acid,® or to split it by fusion with potas-
sium hydroxid into solid palmitic acid and acetic acid. Attempts
were also made to convert oleic acid into oxystearic acid, the
lactone of which has a melting-point of 41* C. The process pro-
posed was to add sulfuric acid at the double bond and then to
saponify the resulting sulfuric acid compound with steam. Until
the invention of hydrogenation, it was not possible commercially
to convert liguid oils into solid fats, except by admixture of hard
fats. Oleic acid (red oil) was used, therefore, principally in soap-
making and to wash wool.

However, the process using sulfuric acid combined with steam
distillation was used by candle-makers. It was based upon the
studies of Fremy, published in 1838, and the observations of

t Ibid., 111,

1 Apparently, this refers to the method of producing flluminating gas by
dripping an oll upon incandescent coke.

$Cf. patent fssued to Edward Heard in 1819, Dinglers polptechnisches
Jonrnal, 1820, 1II, 107,
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Dubrunfaut and of G. F. Wilson that fats may be saponifled and
the resulting acids distilled in one operation by heating to 325°-
330° C. and passing a current of superheated steam through the
hot fat. Because of the treatment with sulfuric acid, predomi-
nantly solid fatty acids are finally obtained containing liitle oleic
acid, which is liquid. Dubrunfaut’s observations were made in
1841 and 1842. Soon thereafter, Tribouillet and Masse at Neullly
operated the process commercially.t The same process was de-
veloped in England at about the same time or even earlier.? This,
then, is a process by which a higher yield of solid fatty acids fit
for candle-making is obtained from fats and oils than by ordinary
simple saponification. It has not been feasible to use it in the
preparation of food products,

From about this time, also, dates the use of a vegeiable fat,
coconut ¢il, as a hardening agent in the candle industry. In 1840
G. F. Wilson of the Price Candle Company, while experimenting
with the view of making candles which would not require snuff-
ing, for the illumination on the occasion of Queen Victoria's mar-
riage, discovered that a combination of coconut stearin with
stearic acid would make candles giving a beautiful light but free
from the necessity of snuffing. These he called “composite” and
they were soon sold extensively.’

THE PRODUCTION OF ILLUMINATING OILS

Before the advent of illuminating gas and of electricity, there
were two principal instruments of illumination, both nsed in
ancient times, the oil lamp and the candle. Through the centuries,
there was competition between lamp and candle, or rather be-
tween the inventors of improved lamps or better-burning oils and
inventors of improved candles, a competition that subsided only
with the widespread use of gas and electricity.

In northern Europe, during the Middle Ages, the rush light
and the candle had the advantage. Lamps were not much used,
except in churches, partly, no doubt, because they were unsalis-
factory, but principally because little oil was produced, whereas
there were available hard fats from the slaughter of cattle, sheep,
and goats, suitable for candle-making. North of the olive-growing

! Described in detail by Pelonze and Premy, op. cit., 477.

3 Apcording to Lewkowitsch, Chemical Technology . . . ., L, 251, W. C.
Jones and G. F. Wilson reeeived English Patent 9542 In 1842; G. Gwynoe and
G, F. Wilson, English Patent 10008 in 1843; G. F. Wilson, G. Gwynne, and
J. P. Wilson, English Patent 10371 fn 1844; Dubovitz, English Patent 2989 In
1910;: Fremy’s French patent dates from the year 1855.

s Calvert, Jounrnal of the Franklin Institute, Oclober 1885, 3d scries, L, 245,
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regions, almost the only oil crops were rape, flax, and nuts, yield-
ing respectively rapeseed, linseed, and nut? oils, Of these, linseed
and nut oils were not available for use in cloth manufacture
because they are drying oils. They soon became too expensive
for food uses, because of their value in paints and varnishes,
though linseed oil is still used for food in Russia, and some nut
oil in France. Rapeseed cil was the principal locally produced
oil available for technical uses other than painting., It is unsatis.
factory as a food oil because of its disagreeable taste, though it
was and is so used to some extent especially in Russia. Some
whale oil was also obtained from stranded whales. Later, whales
began to be caught, especially by the Scandinavians and also by
the Basques about the Bay of Biscay. The fishing flourished there
in the twelfth and thirteenth centuries,® but the production of
whale oil hardly reached general commercial importance in west-
ern Europe till the beginning of the sixteenth century.® It then
became a serious menace to rapeseed-oil producers.t Ultimately,
the supply of whale o0il became great enough to permit of its
extensive use in soap.

However, even after whale oil had become available in north-
ern Europe, the use of candles grew, because oil lamps were un-
satisfactory and because whaling furnished an excellent material
for candle-making—spermaceti. However, the invention of the
Argand lamp in 1784 made the use of cil lamps so satisfactory as
to stimulate greatly the use of illuminating oil. Inventors were
spurred to discover new ways of producing oil. France was
especially put to it to secure oil, because it was cut off from free
access to whale oil by the English blockade of the continent.
Plantings of colza and rape were increased, and methods of
refining vegetable oils to make them suitable for lamps were
discovered. The English, retaining free access to supplies of
whale oil, continued to burn it in lamps and to use tallow and
spermaceti for candles. It is perhaps due to the blockade that
the French became the leaders in oil-refining and in candle-
making.

The first important improvement was to treat oils so that they
did not congesl easily in cold weather. This was accomplished
by chilling the o0il by exposure in winter until the higher-melting
constituents, mostly stearin and palmitin, crystallized out. These
were then separated by filtration. At a later period, the solid

* Principally from the seed of the walnut, Juglans regia.

*J, T. Jenkins, 4 History of the Whale Fisheries (London, H. F. and G.
‘Witherby, 1921), 61.

! Tower, op. cit, 1111, ¢ Jenkins, op. ciL, 8869,
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material filtered off was pressed to recover the oil mechanically
adhering to the stearin. The process is known as “winterizing”
or “demargarination,” and the treated oil as “winter 0il.” The
writers have been unable to determine who first used this process.
It is probably an ancient one that was perhaps first extensively
used in connection with the preparation of spermaceti from
sperm oil. Braconnot (see p. 237) described the fractionation of
oils in this manner. Ellsworth! refers to the use of winter stearin
for culinary purposes, for which use it was found to compare
favorably with leaf lard.

The next important step was the preparation of oils from
solid fats in the manufacture of stearin, a process that has already
been described (p. 235). In this way, oil for lamps could be
produced in countries where only solid animal fats were avail-
able. We have already seen that the pressing of fat to produce
stearin for candle-making became an important industry in the
United States. The fact that oil was produced jointly with stearin
helped pressing to become established. Pressing lard became
especially profitable because the lard oil produced jointly with
stearin was particularly suitable for lamps and for other pur-
poses. Ellsworth stated (1841) that lard oil had been found supe-
rior to olive and sperm oil for machinery; that it is better than
sperm oil for the blowpipe and that it is a good burning oil. He
also presented comparative analyses of lard and sperm oil as
well as directions for the use of lard oil for lighting and for the
consfruction of proper lamps. He further said that it was being
tried out in England for combing wool, an order for 600 gallons
having been received from a factory at Huddersfleld, England.
The export to England is said to have amounted to 16,000 barrels.

Even at this early date, lard oil was being winterized, for
Ellsworth writes: “An objection has been made against lard oil,
that it is not capable of being preserved in a liguid state in
cold weather; but by a process similar to that by which the
winter sperm is prepared lard oif can be made which will not
chill at 30*F.”

Lard oil is said to have been used as early as 1840 to adul-
terate sperm oil in the United States and in France to adulterate
olive oil.®

The rapid growth of the lard-pressing industry is well i}lus-
trated by a quotation from the Journal of Commerce to the fol-
lowing effect: “Heretofore the whale fishery has supplied light

t Report of the Commissioner of Patents for 1848, 118, 170.
2 Jahrbnch f8r prakiische Pharmazie und verwandie Fidcher. ele. (1858),
XX, 6.
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for a vast portion of the country. In all the large towns and
villages sperm oil has been sold freely. That trade has suddenly
ceased. This spring there has been almost no demand from the
interior for sperm oil, and very little from the city., Camphine
and lard oil have supplied the demand at a cheaper rate. Crude
sperm oil has fallen one-third in price, and yet remains neglected.
The hogs have fairly run the whales out of the market, and are
likely to hold their ground, unless some new process of cheap-
ening can be contrived on the other side. The woods of the West
are more full of the quadruped than any ocean is of the finny
whale, and the quadruped is much more easily taken. The way
now is to turn the ‘whole hog’ into oil.”?

Tuae REFINING oF O1LS

The fats of domesticated animals, if prepared in a cleanly
manner from fresh, edible material, are fit for food without fur-
ther treatment; but only a few vegetable oils, for example olive,
almond, and sesame oils, are acceptable for food purposes with-
out refining. Indeed, the best grades of these oils are not refined
bhecause they lose their highly prized flavor. However, most oils,
as they come upon the market, are objectionable in taste, odor,
or color because the conditions of their production ‘fhecessarily
involve the employment of raw materials more or less fermented
or decomposed. Most of the oil available in northwestern Europe
has been of this character, though in recent decades there has
been a tendency toward improvement of quality, especially of
palm and whale oils. Most of the oil is, nevertheless, still objec-
tionable in odor, and more or less rancid, with a high fatty-acid
content. Oil in this condition is desirable neither for food uses
nor for illumination. It spreads a disagreeable odor when burned
in lamps and the free fatty acid tends to corrode the metal parts.
Therefore, about the end of the eighteenth century, there was
much experimentation to develop methods of refining that would
remedy these defects of the cheaper oils then available.

Two methods were developed. One, employing strong sulfuric
acid, was said to have heen originated by Gower in 1792 and
perfected by Thénard in 1801.2 Desormes, however, attributed the
discovery to Carcel.? The second method employs strong caustic

1 Cited In Niles® National Register, June 25, 1842, Fifth Serles, XII, 272,

3 Kamarsch, op. cif., 838; ¥. Enapp (transiated by E. Ronalds and Th.
Richardson), Chenilcal Technologp, or Chemisirp Applied to the Aris and to
the Manufactures {London, Hyppolyte Baillidére, 1848), I, 108,

1 Clément-Desormes, “Conservatoire des Arts et Métiers,” Recmeil indupsiriel,

January 1829, 74; abstracted in Dinglers polgtechnisches Journal, 1829, XXXII,
104,
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alkali and has been variously atiributed to Cambacéréds,? to Co-
gen,? and to Barreswills As a matier of fact, Barreswill did not -
claim to be its discoverer. He merely described the method and
pointed out that, while not at the time in widespread use, it was
destined to compete with the sulfuric-acid method of Thénard.

In 1840 a patent was issued to L. A, Bourgais for a method
using a solution of soda by which all the coloring matter was
precipitated in the form of soap.t

In 1842 a patent was issued to Auguste Schmersahl of Paris
for the purification of cottonseed ofl based upon partial saponi-
fication with caustic alkali, preferably burnt lime. The oil was
mixed cold, with milk of lime of a strength of 1°-1.5° Baumé¢,
boiled two to three hours, separated from the coagulum formed,
and finally filtered with granulated or powdered animal charcoal.®

P. Bancroft was granted an English patent in 1846 for puri-
fying fats and oils. Tallow was melted with steam to just above
its fusion point and a strong solution of caustic potash was then
added with vigorous stirring so long as a precipilate formed.
The precipitate was allowed to setile and was then removed.*
This is essentially the present-day method of refining cotionseed
oil, but Bancroft’s main purpose seems to have been to improve
color.

Cambacérés in 1844 obtained a patent’ involving an analogous
procedure as a preliminary step in soap-making. The oleaginous
material was digested with agqueous weak alkali for some hours.
The aqueous liqguid was then drawn off and a small amount of
very concentrated lye added, which precipitated most of the color-
ing matter. This was then removed and the saponification con-
tinued in the usual way.

These alkali methods were nothing more than a practical
application of a phenomenon well known to soap boilers, viz.,
that, in boiling soap, dark impurities, known as the “nigger,” may
seftle out in the kettle and form a layer between the lye below
and the clear soap on top. Indeed, the method was probably used
before 1800, for Dossie® in 1803 described the use of a combina-
tion of chalk, slaked lime, and pearl ash in water to purify train

1Schmidt, op. eit., 158 * Knapp, loe. cil.
* L. C. A. Barreswill, “Variétés,” Journel de pharmacie et de chimie, 1858,
Troisiéme Série, XXXIII, 448,

% No. 7785, October 8, 1840. Brepets d’invention ... (1846), LIX, 287.
* No. 6884, May 7, 1842, Ibid, (1843), LIV, 472. ¢ Malepeyre, o0p. cil., 115.
T No. 8087, Jamuary 23, 1844. Brevels d’inpention ... (1848), LXI, 108,

*R. Dossie, “The Principle on Which the Purification of Fish Oils May
Be Performed, and the Uses to Which It Is Applicable,” Jowrnal of Natural
Phillpgophy, Chemisiry, and the Arts, May 1883, ¥V, 13
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oil as by no means a novelty. Moreover, sperm oil was refined or
“physicked” with caustic potash,! and this alkali was also used
to purify spermaceti.?

However, refining with caustic alkali does not seem to have
come into use for refining oils in general much before the middle
of the nineteenth century, for Knapp speaks of it as a method
requiring “further experiment to prove its advantage.” In the
end, it became widely used, except for very special oils.* When
it was first introduced in America, the writers have been unable
to ascertain, The methods first used for the refining of cotton-
seed oil were treated as trade secrets, but it seems likely that
cottonseed 0il was soon refined with caustic alkali, presumably
pearl ash, for this was a customary practice in lard refining at
that time. Nor is it clear when, in America, the cheaper but
equally effective caustic soda was substituted for the dear caustic
potash (pearl ash). Certainly as late as 1883 the N. K. Fairbank
Company used pearl ash in lard refining. David Wesson was re-
sponsible for the shift of this company to caustic soda.

BLEACHING OIL

The refining of oils was not enough to make them acceptable
for culinary purposes; dark oils had still to be decolorized or
bleached. Even for illumination a white oil is preferred by users,
though for this purpose the only advantage may be its cleaner
appearance. Aside from ‘exposure to sunlight, the first bleaching
process seems to have been to blow air and steam through the oil.¢
Subsequently, bleaching was done with “high steam,”® G. Gibbs
bleached palm oil at 110° C. by blowing steam through it sup-
plied from a boiler at a pressure of two atmospheres.®

The introduction of palm oil, which is orange colored, fur-
nished a strong incentive to search for satisfactory methods for
bleaching fats and oils. This oil was perhaps the first tropical
o0il to be introduced to the European market in quantity. The
reason is to be sought in the commerce brought about by the
slave trade between Europe and that part of Africa that lies
about the Gulf of Guinea, the home of the oil palm, Manufactured

i Morfit, Chemisiry Applied to the Manufacture of Soap and Candles . .. .,
507.

* No. 2680, January 5, 1825 (lasued to M. L. A. Leroux Lajonkaire). Brevels
d'inoention ... (1836), XXVIII, 301; also Enapp, op. cil, 119.

" For a description of the method, see Appendix A, under “Refining.®

4 Colin, “Expéricnces relatives & la fabrication des Savons durs,” Annales
de chimie ¢t de phgsique, September 1818, Série 2, 1II, 1.
¢ Morfit, Chemisirg Applied to the Manunfacture of Soap and Candiles . . . .,

1132. ¢ Malepeyre, op, cil., 200,
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goods had to be sent there to pay for slaves and return cargo
space to Europe was available. There was a sort of three-cornered
trade. Europe sent manufactured goods to Africa; Africa sent
slaves to the Americas; and the slaver was paid in bills of ex-
change based ultimately on exports from the Americas to Europe.
With these goods, the slaver liquidated his debt to Europe for
manufactured goods. The palm-oil trade originally was merely
an incident of the slave traffic; the oil was carried instead of
ballast. But with the suppression of the slave trade, it assumed
an importance of its own, and a satisfactory method of bieaching
it became important. The earliest method seems to have been by
exposure fo sunlight. This method, apparently, was first proposed
by Lampadius, in 1832.: However, wax for candle-making had
for many years been bleached in this way and it was the common
way to bleach tallow candles. The process was later improved
in that the oil was exposed to sunlight in a thin layer floating on
a water surface, while the lower water layer was warmed by
means of a steam coil. The oil was bleached in this way in ten to
fifteen bours.? Zier recommended running palm oil slowly in a
thin layer over warm metal plates. The oil absorbs oxygen, gives
off vapors of strong odor, and becomes white. The process was
wsed in England.®

Michaelis bleached with sulfuric acid and peroxide of man-
ganese.s Others used chlorin, usually derived from calcium hypo-
chlorite.

Cottonseed oil seems to have been bleached by exposure to
sunlight in the early days. The N. K. Fairbank Company bad
large tanks on the roof of its factory for this purpose. Care was
taken to have no more than a depth of two feet of oil in them,
so that light might penetrate to the deeper strata. The method
was of course unsatisfactory, because it tied up much capital and
required much space and, above all, because the oil tended to
deteriorate. The chemical methods of that period were not suit-
able for food oils. The most generatly used of these was treat-
ment with sulfuric acid and potassium bichromate, for which
Charles Watt, Sr., received an English patent in 1845 This

* ¥rdmanns Journal, XIV, 455; abstracted In Chemisches Centralblalt, Oe-
tober 6, 1832, 11, 717.

sJournal de chimie medicele, Série 2, VII, 121; abstracted fn Sfiiman’s
American Journal of Science, October 1844, XLVIH, 196. Also Malepeyre, op.
cit., 203.

S Malepeyre, op. cil., 197, 4 fbid., 198,

£ C. Watt, Sr., “On Chromic Acid as a Bleaching Agent and &8 Cheap and
Easy Means of Becovering It,” The London Journal of Arts, Sciences and Mant-
factures and Repertory of Patent Inventions, 1848, XXXII, 134.
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method yields a product which is white, but of bad flavor. Some
cottonseed oil was so bleached to sell to miners for use in lamps.

Sometime during the nineteenth century charcoals began to
be used to a limited extent in Europe to bleach oils. No record of
their use for this purpose in America has been found. As early
as the fifteenth century, wood charcoal was known to decolorize
fluids,® but it was not used for this purpose till toward the end of
the eighteenth century.? It began to be used in laboratories and
later in the refining of raw sugar. According to de Fontenelle3
Denis de Montfort described a carbon filter for oil. About 1818
Braconnot and Simonin used it in preparing stearin (see p. 237).
In the middle of the nineteenth century, animal charcoals and
the residues from the manufacture of potassium ferrocyanid were
employed, but they never came into general use because they
were fairly expensive and retained 100-250 per cent of their
weight of oil, Their use was, therefore, fairly costly, and was
abandoned when the decolorizing by bleaching earths was dis-
covered.*

The use of these earths, though proposed earlier, was an
American achievement, Clays and various white earths had been
used in ancient times as detergents, since many varieties of them
absorb grease readily. With the growing use of soap, unknown in
the Mediterranean world before the Christian era, the use of clays
became less common. It survived principally in the fulling of
cloth.* Fuller’s earth seems to have been proposed to bleach wax
as early as 1774,* and was used by Wilks? early in the nineteenth
century in treating vegetable oils. Wilks treated rape or other
oil with sulfuric acid and fuller’s earth; then added burnt lime
and heated with water; and, finally, decanted the clear oil. It is

1]. Davidsohn, Die Bleichung der Ole, Felte, Wachse und Seifen (Berlin,
Gebridder Borntraeger, 1931), 96.

1T. Lowitz, “*Neus Anwendungen der Kohlen durch ihre Reinigungskraft;
nebat fernsrn Erliuterungen, um dem Miszlingen bey ihrem Gebrauche sicher
aussuweichen,” Chemische Annalen fir die Freunde der Naturlehre, Arzney-
gelahrtheit, Haushaltungskunsi, und Manufacturen von D. Lorenz Crell . . . .
(Helmstiidt, G. G. Fleckeisen, 1784-1804), 1793, I, 3.

% J. de Fontenelle, Nouvean maniiel complet du fabricant et de l'épurateur
d'hailes, new edition edited by F, Malepeyre (Parls, Librairie Encyclopddigue
de Roret, 1852), 209,

¢ Davidsohn, op. cit.. 7.

*Cf. J. Beckmann {transiated by W. Johnston), A Historp of Inventions
and Discoveries (London, Longman, Hurst, Rees, Orme, and Brown, 1817, 3d
edition), 347. Cloth cleansers In anclent Rome were known as fullones,

"A. wnd C. R. Altkin, A4 Dictionary of Chemistry and Mineralogy, with
an Account of the Processes Employed in Many of the Most Imporiant Chemical
Manufactures . . . . {London, J. and A. Arch [ete.], 1307), 488,

T Dinglers polytechnisches Journal, 1829, XXXI, 238,
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not plain whether he understood the réle played by the fuller's
earth in the process. In 1880 Alexander W. Winter secured a
United States patent! for purifying animal and certain vegetable
oils by melting, mixing with pulverized fuller's earth, and sepa-
rating the earth from the cil or fat.

However, there is no evidence that bleaching earths were in
practical use until they were adopted by the N. K. Fairbank Com-
pany. In the early days, trained experts were not employed in
the fat and oil industries in America—at least their employment
was exceptional., No chemist, for example, was engaged in the
Chicago meat-packing district until the N, K. Fairbank Company
in 1879 employed William B. Allbright, a young graduate of the
Massachusetts Institute of Technology and a student of Professor
John M. Ordway. In 1883 David Wesson, another young graduate
of the Massachuseits Institute of Technology, became his assistant.
He soon succeeded Allbright as chief chemist, for Allbright
elected to take charge of the new refinery erected by the com-
pany in New York, and in 1887 left the employ of the company.
A number of practical men, engineers, mechanics, and later chem-
ists, including Boyce, Eckstein, and Burnham, were associated
with Allbright and Wesson. They formed a co-operating group,
and it is not always clear which one originated an invention or
A new process.

About 1830 Allbright and Eckstein introduced the use of full-
er’s earth for the bleaching of lard and cottonseed oil. It is
said that one of the employees of the N. K. Fairbank Company,
a Mr. Bauscher, learned from a person who had lived in Morocco
that the natives of that country sometimes bleached olive oil with
a kind of clay., Accordingly, many samples of clay were secured
from different parts of the world and tested. A c¢lay from Eng-
land, known then as fuller’s earth, was found most effective.s It

- adsorbs basic dyes. A patent covering the use of fuller’s earth was
issued to Allbright in 1886.*

Lard or oil was heated with one-half of one per cent to two
per cent of fuller’s earth, according to the quality of the latter.
If too high a temperature is maintained or too much earth is

3 .S. Patent No. 233,452 (flled June 22, 1888; issued October 19, 1588). The
writers have been able to learn litile concerning Alexander W. Winter, exeept
that be lived at one thme In San Francisco and is the author of two books on
ment packing-house practice: Packers’ and Refiners’ Encyclopedia . . . . (Chi-
cago, Laird and Lee, 1893), and Winfer's Handyg Book of Reference . . . .
{Chicago, Laird and Lee, 1894}, which is a cheaper, abbreviated edition of the
preceding work.

2Similar clays were lster found in the United Stetes and utilized. Cf.
C L. Parsons, Faller’s Earth (U.S. Bureau of Mines Bulletin 71), 1913,

?U.S. Patent No. 345,872 (July 29, 1586).
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added, the fat acquires an earthy flavor. The removal of the
earth was at first accomplished by settling and decantation. Soon,
however, filter presses were used for the purpose, but the reten-
tion of oil by the earth in the press cake entailed heavy losses. In
1883, H. G. Eckstein, also of the N. K, Fairbank Company, con-
ceived the simple idea of passing dry live steam at a pressure of
40 to 60 pounds to the square inch through the caked fuller’s
earth, which remains in the filter presses, whereby about 75 per
cent of the retained fails were reclaimed from the mass. This
procedure was also covered in the Allbright patent above cited.

The introduction of fuller’s earth largely solved the problem
of bleaching cottonseed oil, though its use still entails consider-
able loss of oil retained in the earth. This it has been proposed
to recover by extraction with solvents, but, so far as the writers
have been able to learn, the proposal has not been adopted in
America.l The fuller’s-earth method soon superseded all other
methods theretofore in use, and remains the principal method
today, although, as we shall see, the use of charcoals is coming
back.

The fuller’s earth first used was imported from England.
After 1890, deposits were discovered in Arkansas, Florida, and
elsewhere, but bleaching earths from these sources were largely
used to refine petroleum products rather than fats and oils. Sub-
sequently deposits were discovered elsewhere, and in Germany
methods were discovered for activating relatively inactive earths,
principally by acid treatment.? The extensive use of such acti-
vated earths was forced upon Germany during the war. Attempts
have also been made to prepare bleaching earths synthetically.®

The war had another effect. It brought back the use of active
charcoals, or as they are now known, activated carbon,* for char-
coal was the principal agent used in gas masks. A vast amount of
research upon the activation of carbon was done, so that after
the war very active carbons began to be placed nupon the market
and numerous process patents have been issued.

Active carbons are used to bleach oils in the same manner as
fuller’s earth, except that instead of adding the carbon all at once
as the earth is added, it is more economical to add the carbon

i For a description of the varlous methods proposed to recover ofl retained
by the fuller’s ecarth, see Davidsohn, op. cit., 76,

3 Cf. Davidsohn, op. ¢it.; also O. Eckart and A. WiremGHer, Die Blelcherde
(Braunschwelg, Serger und Hempel, 1925), and O. Kaunsch, Das Kieselsduregel
und die Bleicherden {Berlin, Springer, 1927).

VE. Silvermann, Versuche zur Gewinnung spnthetischer Bleicherden (Ber-
lin, Inaugural Dissertation, 1930).

S Cf. O. KEauseh, Die Aktive Kohle (Halle, Knapp, 1928).
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in successive portions at 15- to 20-minute intervals. The advan-
tage of using carbon is that much less is required than of fuller’s
earth, since carbons may be 10 to 20 times as active as the best
earths. In consequence, less oil is retained by the decolorizing
agent, and the oil losses are thus reduced. Moreover, carbon does
not give the oil an off-flavor as fuller’s earth sometimes does.
Against these advantages must be balanced the greater cost of the
carbon; despite its greater activity, decolorizing with carbon may
therefore be more expensive than with fuller’s earth, Hence some
refiners use a mixture of active carbon and fuller’s earth, for it
has been found that such a combination is more effective than
would be expected from the sum of the decolorizing powers of
the two agents used separately. Moreover, it seems possible to
carry the decolorizing of refractory oils further with carbon
than with fuller’s earth.

Other combinations with fuller’s earth are also in use, and
in recent years there seems to be a trend back to the use of
chemical bleaching, such as oxidation with air, ozone, hydrogen
peroxid, other peroxids, hydrosulfurous acid (blankite), sulfuric
acid, organic acids, and alkalis. Most of these procedures are
used for non-food oils. For details, the reader is referred to the
monograph of Davidsohn.t

Before leaving the subject, it should be pointed out that sharp
distinctions cannot be drawn between refining, bleaching, and
deodorizing, for each of these processes may at the same time
have more or less the effects of the other two. Thus, the purpose
of reflning with strong caustic alkali is to remove {ree fatty acids
and other impuarities, but incidentally some bleaching and some
deodorizing is brought about.s

Mention must also be made of the custom in the early days of
coloring some brands of compound yellow with annatto, Appar-
ently, this was done either because Cottolene (an N. K. Fairbank
Company product, see p. 29), which was made of yellow oil, set
the fashion or becanse some portions of the consuming public
regarded the yellow color as indicative of richness. The yellow
brands seem to have been in special demand by commercial
bakers,

Deoporizing O1Ls

While the use of fuller’s earth solved the problem of decolor-
izing cottonseed oil, the removal of odor and flavor still presented
difficulties. The flavor and odor limited the uses to which

1 0p. cll
2Ibid., 9 and 188.
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bleached cottonseed oil could be put. The deodorizing of fats by
boiling with water and by blowing steam through them had been
practiced for some timel Cameron decolorized palm oil, heated
to 110° C., with high pressure steam as early as 1845. About 1891,
Eckstein succeeded in deodorizing cottonseed oil by blowing
high-pressure steam through the oil, heated to 340° F,, in inclosed
kettles with openings at the top to permit the exit of the steam
with the volatile or objectionable portions of the oil. After Eck-
stein left the employ of the N. K. Fairbank Company, James
Boyce, chemist of the American Cotton Oil Company, improved
the method by perfecting the equipment and the methods of
operation,

‘The final step in deodorizing was taken by Wesson about
1900, after he had left the American Cotton Oil Company. It con-
sisted in deodorizing by treating the oil with steam in vacuo,
and permiited a lower temperature than when no vacuum was
used, thus avoiding the danger of imparting a cooked flavor.
Carefully refined and decolorized oi}l subjected to this treatment
is not merely betier in odor and flavor, but also of better keeping
quality than oil treated by the earlier process.

EanLy Forms or CoMPOUND IN EUROPE

We see, then, that by the early 1880°s technology had set
the stage for the emergence of a compound industry, at least in
America. Methods had been developed for preparing hdard fats
(stearin), and for refining many sorts of oil so as to make them
edible. All that was necessary to produce compound was to blend
such hard fats and oils together. However, the production of
solid edible fats, i.e.,, compound, from oils had been attempted
earlier. In 1855 Puscher? reported that for about two years pre-
viously a “lard oil” and a “lard butter” had been manufactured
in Hamburg and Leipzig by heating rape oil with potato starch
until its disagreeable odor and taste had disappeared. The car-
bonized starch was allowed to settle and the clear oil was de-
canted. By mixing two parts of the oil with one part of freshly
rendered beef fat, lard butter was obtained.

In 1875 Jakobsen® stated that this sort of artificial lard or
oil lard had been made as a butter substitute in Nirnberg and

* Cameron, Polptechnisehes Centralblatt, Band 4, Heft 5; abstracted In
Chemisches Centralblatt, October 27, 1845, XVI, 734.

3 C. Puscher, “Dies Bereitung von SchmalzdSt und Schmalzbutter,” Dinglers
polytechnisches Journal, 1855, CXXXVI, 231.

TEmil Jakobsen, *"Ueber die Bereitung von Eunsthutter,™ Chemisch-fech-
nizches Repertorium, 1875, Erstes Halbjahr, 1886,
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elsewhere in Germany for more than fifly years, both for domestic
purposes and for export. The oil was heated with potatoes and
onions,* the steam thus generated having the effect of a steam
distillation in removing the sulfur-containing ingredient of the
oil. The rape oil thus purified was melted with enough tallow to
give the desired consistency. The product could not have been
very efficiently deodorized, for Jakobsen remarks, while discuss-
ing the oleomargarine industry which was then new, that this
rape-and-tallow compound would create a prejudice agalnst oleo-
margarine, since it was of poor quality in that it bad a bad odor
and easily turned rancid. This remark also indicates that the
product must have been fairly well known and of some commer-
cial importance.

Wagner, however, took exception to Jakobsen’s statement,?
and attributed the invention to Puscher. However, it seems to
be a fact that rape oil had been customarily rendered edible in
the manner described by Jakobsen in many German homes for
a long time previously.® Bread crusts were used in this way in
Flanders and Brabant.t This lends support to the statements of
Jakobsen which may have been drawn from the book on soap-
making by Leuchs, o which Jakobsen makes reference.® Pu-
scher’s process was obviously only the improvement of a method
that had long been in daily use by the working classes in many
parts of Germany. In northern Germany, rape oil was heated
with pieces of bread or bread crusts till these were charred and
the greater part of the flavor of the oil had been removed.* In
doubt is left only the question whether Puscher was the inventor
of the use of tallow to harden an oil. That he was may be doubted,
for the idea is an obvious one. Dossie, in 1803, described the
thickening of fish 0il” for use in woolen manufacture by adding
tallow, or fat, or “the refuse grease of families, commonly called
kitchen-stuff.” Moreover, tallow has been mixed with lard by
farmers and others for decades, perhaps for centuries. A report

1 The use of onfons for this purpose was also recommended in 1834. Pohl,
Hauswirthschaftitche Neunlgkelten, 1834, No. 1, 55; abstracted in Pharmaren-
tisches Central-Bialf, Angust 2, 1834, Fifth Year, Vol. Ii, No. 38, p. 573.

*J. B. Wagner, Jahresbericht tber die Fortschritle der chemischen Techno-
logle (Leipzig, Wiegand, 1878), 1029,

1 Wagner, op. cit, (1855), 257.

4 See de Fontenelle, op. cif., 211,

s Jeuchs, Der Enropdische Scifen-Fabrikant (NQrnberg, 1889). This tres-
tise was not accessible to the writers.

¢ The practice seems to be an anelent one; Sir Hugh Flat atiributes it to
the cook of Plus ¥V tn Ybe Jewel Bonse of Art and Nainre (London, Bernard
Alsop, 1653), No. 131, p. 132,

T Dossle, op. eil., 15.
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of the New Hampshire State Board of Health, prepared in 1890,
contains the following sentence: “Beef stearine or suet has been
mixed with lard for years, and among farmers is considered
better for summer use than the pure leaf, in consequence of the
melting-point being a little higher.””: It is nnlikely, therefore, that
the stiffening a soft fat or cil with tallow was first practiced by
Puscher. Indeed, his article contains no specific claim of priority,
nor does he seem to have sought any patent protection,

As already stated, there was great economic pressure in the
first half of the nineteenth century to produce very hard fats for
the candle-maker and oils to take the place of whale oil; but there
was little economic pressure to produce substitutes for solid
edible fats except butter. A number of efforts were made in this
direction from 1860 to 1870, which culminated in the invention
of oleomargarine by Mége-Mouriez in 1869. The economic effects
of the rise of the oleomargarine or margarine industry have heen
treated in the main body of the text. Here, it is only necessary
to point out that the manufacture of margarine depended upon
the pressing of edible tallow. Had not the processes of pressing
fats for illuminating purposes been developed, margarine could
not have been invented at that time,

With the growth of the margarine industry, large quantities
of edible stearin became available. This, as pointed out in the
main body of the text, sought an outlet. Its use to stiffen soft
lards took only limited amounts. Moreover, the lard-pressing in-
dustry at about this time began to suffer from the competition
of petroleum products, illuminating oil, and paraffin. Whale oil
was driven altogether out of the illuminating fleld and lard oil
was restricted to a few uses: as an illuminant for railroad-signal
lights, lighthouses, and beacons. In this very limited field, lard
oil maintained itself for a time, but in recent decades it has been
largely displaced by mineral-oil products from even this modest
use. Lard oil remained in use as a lubricant, but, as time went on,
its use was more and more restricted even in this field; today,
it is used as a lubricant only for special purposes, especially as
a “cutting oil” to lubricate the cutting edge of tools in metal
working. '

Stearin fared somewhat better than lard oil as regards its
use in the arts, for though illumination with gas, with petroleum,
and finally with electricity limited the use of candles, candles
have not wholly disappeared as has the whale-oil lamp. Candles
are still extensively used even today under a variety of circum-

1 House Reports, Vol. 3, No. 970, 1883-90, Parxt 3, p. 14 (513t Congress, First
Session, Serlal No. 2809).
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stances and for a variety of purposes.! Candle-making is still an
important industry, though candles are not now always made
wholly from fatty acids. Considerable quantities of paraffin are
also employed. Paraffin was first used in small amounts to over-
come the brittleness of stearic-acid candles. By 1860, paraffin
had already become an important candle-making material, though
it was expensive and not yet derived from petroleum. Earth wax
(ozocerite) was used and also paraffin obtained in England from
the distillation of shale. It was also obtained in Europe by distil-
ling wood and coal. It sold in the United States in 1860 for
50 cents a pound.* When, as the petroleum industry grew, paraf~
fin became cheap as compared with stearic acid, it displaced
stearic acid to some extent, at least in the cheaper grades of
candles. This lessened use of stearic acid has in more recent
years been counterbalanced in part by the new uses of stearic
acid that were unknown or unimportant seventy-five years ago.
For example, zinc stearate is widely used in medicine as & dusting
powder and in ointments. Today, of course, stearic acid is made
principally from greases and inedible tallow or from the stearins
derived from them by pressing.

The point to be made in this connection is that the narrowing

1 According to the Census of 1810, there were produced In the United States
3.8 million pounds of eandies walued st §508,600, or an average of a trifle
more than 13% cents a pound. Of this production, there were exported 157,198
pounds of spermacetl candles, 7,638 pounds of wax candles, and 618,039 pounds
of tallow ecandles, or 812,875 pounds in all (Pitkin, op. eil., p. 65). Exports
flactunted greatly, the maximum export of tallow eandles prior to 1818 having
been 268,084 pounds in 1804 and of sperm candles 294,789 pounds In 1508,

In 1925 the wvaiue of eandles produced was $7,578,230; the volume of
production is not given by the Census. In the same year, there were exported
1,383,936 pounds valued at $251,018 or 15.18 cents a pound. Assuming the
average value of the eandles consumed and not exporied o be the same as
those exported, the total productiom for the yesr 1925 would have been
41,684,433 pounds. Deducting exports and adding imporis leads 1o a figure for
per capita consumption of 6.3019 pounds. An exaclly equivalent figure for
1810 eannot be arrived at, for the writers have not been able to find data on
imports in that year. However, deducting exports and making no sllowanee for
imports, we obiasin a per eapita consumption of 9.5292 pounds. These figures
are, of course, not strictly comparable for a noumber of reasons that cannot be
set forth in detail bere. Nevertheless, the inference is warranted that the per
eapiin commercial prodoction of candles in the United Sintes is today of the
order of magnitade of about three-fifths that of 1510, whereas the total volume
is very much grester than it was in 1510. Apparently, the relstive fmporiance
of the eandle industry today is not so much less than in 1510 as one might
suppose. However, one cannot regard the figure for 1818 as representing total
eonsumption, for candles were very generally made st bome for bome nse.
Concerning the volnme thus produced there is no information, but it was
probably many times the commerciai production.

*Morfit, A Treatise on Chemistry Applied to the Making of Soap and
Candies, 543-44.
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of the market for lard oil forced lard pressers to sell lard stearin
—as well as lard oil—on a narrow margin. The tendency was to
depress the price of all stearin, the inedible as well as the edible
obtained as a by-product in margarine manufacture. The pressure
to find new outlets for edible stearin was great. As has been
pointed out in the text, at first it took the form of adulterating
lard; and a further outlet was found by making lard substitutes
from lard, stearin, and cottonseed oil, or from stearin and cotton-
seed oil alone., The economic pressure to utilize stearin and cot-
tonseed oil developed at about the time when sufficient progress
had been made in technology to facilitate such utilization.

EARLY PROGRESS IN THE MANUFACTURE OF COMPOUND
IN THE UNITED STATES

From cottonseed oil ard stearin, compound with a smooth,
firm texture resembling lard could not be made by cooling the
melted mixture by the methods then current for cooling lard.
Lard contains relatively little of high-melting constituents; hence,
slow cooling was satisfactory, provided in due time the melted
lard got stiff enough to package without too much grain. The
N. K. Fairbank Company used the Allen lard cooler and ice
water. However, after the addition of coitonseed oil and beef
fat to lard, there was a tendency for the stearin to separate from
the melted mixture at a temperature above that suitable for draw-
ing the mixture into packages. At this temperature, the beef
stearin appeared and continued to separate as the slow cooling
went on. Allbright discovered that this difficulty was avoided by
sudden chilling, but the resulting firm fat was translucent and,
therefore, not marketable as lard. The difficulty was overcome
by the invention of the lard-cooling roll with the help of 0. G.
Burnham, to whom patents covering the invention were issued
in 1883.% The lard roll consists of a revolving hollow metal cyl-
inder chilled by circulating cold water or chilled brine through
its interior. The melted lard or compound is allowed to run in
a thin fim over the revolving cylinder on which it is almost
instantly chilled. The thin layer of fat is then scraped off auto-
matically and drops into a trough within which a picker shaft
and a worm conveyer beat it up to destroy the translucent ap-
pearance. This lard roll, which is now in almost universal use,

1'W. B. Allbright, “Practical Considerations in Lard Manufacture,” read be-
fore the American Meat Packers Assoclation st Chicago, October 132, 1909, in
Catalogue No. 3, The Allbright-Nell Company, Special Lard Machinery, Chicago,
1900,

2U.S. Patents No. 287,362 (October 23, 1883) and No. 289,809 (December 11,
1883).
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made possible the admixture of a greater proportion of oil with
a lesser proportion of bard fat in the adulteration of lard. Many
other devices for cooling lard have been in use before and since
the issuance of the Burnham patents, but the cooling roll has
displaced nearly all of them. The lard roll proved particularly
effective because at about this time there came into use the am-
monia refrigeration machine, which rendered feasible the em-
ployment of very cold brine to chill the roll. Prior to some time
in the ’eighties, the only mechanical refrigeration known in the
Chicago stockyards district was by means of machines of the
Windhorst type, operating by compressing air, cooling it when
compressed, and then allowing it to expand.

Opinions have differed concerning the reasons why sudden
chilling has the effect above described. Allbright says that “sud-
den cooling would combine all the fats.”1 The effects of sudden
chilling are now better understood. Fats exhibit curious anoma-
lies in regard to their melting and congealing temperatures. These
do not coincide, as theoretically they should. Various explana-
tions have been offered, among others that triglycerids exist in
different forms according as they are cooled slowly or chilled
rapidly. These forms are assumed to have different melting
points. Eldred, at the Food Research Institute, has been able to
show that in fact fats do exist in several forms, depending upon
the rate of cooling.?

HYDROGENATION

We see, then, that by 1900 the problem of refining, deodor-
izing, and decolorizing cottonseed oil for edible purposes had
been solved. However, the amount of cottonseed oil that could
be used in the manufacture of solid cooking fals was limited by
the supply of stearin, Therefore, despite the growing use of the
solid vegetable fats, coconnt oil, and in Europe palm kernel oil,
the problem of hardening oils continued to engage the attention
of chemists. Some of the early endeavors of this sort have been
mentioned above. A number of laboratory processes were iried
out by the candle industry in the second half of the nineteenth
century but failed.s

Some of the early methods endeavored to hydrogenate fatty
acids rather than the neutral fats; they are described by Ellis*

1 Allbright, op. cit. *F. H. Eldred, unpublished material.

* Lewkowitsch, “On Attempts to Counvert Oleie Acid into Candle Material,™
Journal of the Society of Chemical Industries, 1897, XVI, 389.

4 Carleton Ellls, Hydrogenation of Organic Substances Including Fats and
Oilz {(New York, Van Nostrand, 1934, 3d edition), 313-16.
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and by Lewkowitsch.! Hydrogenation is a chemical process by
which unsaturated organic substances (see Unsafurated com-
pound, Appendix A) are made to take hydrogen into the molecule.
Most fats and oils contain the glycerids of unsaturated fatty acids,
which are liquid at ordinary temperatures. If they are made 1o
combine with hydrogen, they become more nearly saturated (with
respect to hydrogen). One of the effects is to raise the melting-
point; if the process is carried far enough, a liquid fat, i.e., an oil,
may be converted into a solid fat. Success in hardening oils (i.e.,
triglycerids rather than fatty acids) by hydrogenation was finally
achieved in 1902 through the use of finely divided metals as
catalysts,

As early as 1863, Debus had shown that, if vapor of hydro-
cyanic acid (HCN) mixed with hydrogen be passed over plati-
num black, methylamin (H,CN) is formed.? It is obvious that
this is a reaction involving the addition of hydrogen to hydro-
cyanic acid; it is hydrogenation. Somewhat later, Saytzeff,®* work-
ing under the direction of H. Kolbe, found that, if a mixture of
hydrogen with nitrobenzol vapor be passed over finely divided
palladium,* the nitrobenzol is converted into anilin, i.e., is re-
duced.* The palladium acts as a catalyst. Later Sabatier and his
associates discovered that unsaturated organic compounds in
general may be reduced, provided they may be vaporized without
decomposition.® The great practical value of their discoveries
lies in the demonstration that the expensive noble metals, palla-
dium and platinum, are not essential catalysts for the reaction,
and that certain cheap base metals (notably nickel, and also co-
balt, copper, and iron when finely divided) are good catalysts at
temperatures of 150° to 300° C.r

1 Chemical Technology . . . ., III, 119 . and 244 A1,

1H, Debus, “Ueber die Darstellung des Methylamins aus Blausfiure und
Wasseratofl,” Anndaien der Chemie, Part 2, 1863, CXXVIII, 205,

* M, Sayizeff, “Ucber dle Einwirkung des vom Palladium absorbirien Was-
serstoffes auf einige organische Verbindungen,” Journal far praktische Chemie,
October 25, 1873, 3 Folge, VI, 128,

¢ Palladium is a noble metal, in some respecis reaembling platinum,

* The reaction is as follows:

CHNO, + 3H, = CHNH, + 13H0
nitrobenzol hydrogen anilin water
In the language of the chemists before the era of the electron theory, reduction
is the removal of oxygen from a molecuie or the addition of hydrogen, or (as
in the foregoing ease) both.

* French Patent No. 312,815 (1901); German Patent No. 139,457 (July 28,
1901). See Chemisches Centralblatt, April 21, 1897, I, 801; July 28, 1887, II,
257; June 38, 1899, I, 1270.

T Cf. P. Sabatier (transiated by E. E. Reid), Catalpsis in Orpanic Chemis-
triy {New York, Van Nostrand, 1922). A German patent, No. 139,457 (July 26,
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However, it was not feasible to use the process in its original
form for the hydrogenation of liquid fatty acids and of oils, be-
cause these are not readily vaporized without decomposition, ex-
cept under very special conditions, That hydrogenation can be
effected in the liquid phase seems first to have been shown in the
German patent of Herforder Maschinenfett- und Oelfabrik, Le-
prince and Siveke (German Patent No. 141,029 [August 14, 1802]),
and the corresponding British patent of Wilhelm Normann (Brit-
ish Patent No. 1515 [November 26, 1803]).* According to these
patents, the finely divided metal is mixed with the melted fatty
acid or fat or oil, and hydrogen is then introduced into the mix-
ture, The novelty of Normann’s process as compared with those
of Sabatier and Saytzeff consists in the carrying on of the reaction
in the liquid state.

The first American patents seem to have been issued in 1912,

The title to the Normann patent soon passed to the English
firm of Joseph Crosfleld and Sons, Ltd., but was not used com-
mercially for some time, since it required research and experi-
mentation before methods were perfected for the preparation of
an active nickel catalyzer and for the devising of suitable ma-
chinery with which to carry on the process. However, by 1908
or even earlier, the process was in use in Europe, and whale oil
was already being hydrogenated for margarine. A large number
of patents have been issued introducing a great variety of modifi-
cations and improvements;? and many theoretical papers have
been published dealing with the scientific aspects of the reaction.
Agreement has not yet been reached in regard to its exact nature,
especially as concerns the manner of action of the catalysts.

Joseph Crosfleld and Sons, Ltd., the owners of the Normann
patents, offered the American righis to the American Cotton Oil
Company, of which the N, K. Fairbank Company was a subsidiary.
This company was interested because the patents made possible
the production of an oleostearin substifute from vegetable oils.
Mr. Boyce, chief chemist of the company, had been in Europe and

1901) to J. B. Senderens is probably the first patent record having anything
to do with the reduction of organic substances by hydrogen in the presence of
nickel catalysts. Cf. also P. Sabatier and J.-B. Senderens, “Nouvelles méthodes
générales dhydrogénation et de dédoublement moléculaire basées sur 'emplol
des métaux divisés,” Annales de chimie et de phpsigue, March 1905, Bime
série, IV, 319.

* Detafls concerning the Itigation involving these patents may be found
in Ellis, The Bydrogenation of Olls, pp. 7-9 and Appendix A. Detalls regarding
the polemic on the methods of producing the nickel eatalyst may be found in
EMNis, Hpdrogenation of Organic Substances . . . ., chapter zli,

3 For details, the reader is referved to Ellls, The Bydrogenation of Oils and
Hygdrogenation of Organic Subsiances . . ..
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had investigated the process as it was in use there. However, the
Crosfleld patents ultimately were acquired by the Procter and
Gamble Company of Cincinnati, soap-makers (Ivory soap). The
role of this company in the American solid-cooking fat industry
has been discussed in the main body of the text. At about the
same time, David Wesson was experimenting on behalf of the
Southern Cotton 0il Company, but, since it was necessary to de-
velop a catalyzer that was not covered by patents, quantity pro-
duction was not achieved till 1912 or 1913. Similarly, at this time,
Hugh K. Moore developed a successful process for the Brown
Company, of Berlin, New Hampshire, to enable this company to
use waste hydrogen from the manufacture of chlorin and caustic
soda,

In practice, the process involves three separate operations:
the securing of hydrogen, the preparation of the catalyst, and the
hydrogenation of the oil.

A pound of olein requires a little more than 0.1 ounce of
hydrogen for its conversion into stearin. Since 1,000 cubic feet
of hydrogen gas weigh about 5.6 pounds, a short ton of olein re-
quires about 2,500 cubic feet of hydrogen. While only a small
quantity of hydrogen by weight is necessary, the volume needed
is considerable. Since different oils contain different proportions
of olein and since many of them also contain more or less linolin
and linolenin (see p. 231), different oils require different volumes
of hydrogen. According to Linde, 6 to 10 cubic meters of hydro-
gen are required for hardening 100 kilograms of 0il.2 The hydro-
gen, moreover, must be quite pure, so that it may not poison the
catalyst. Therefore, one of the chief problems of hydrogenation
is to secure a cheap supply of pure hydrogen.

Two principal methods are in use: the steam-iron and the
electrolytic process. In the former, steam is passed over hot iron,
whereby the iron removes oxygen from the water, converting
itseif into oxid of iron, and sets hydrogen free. In the latter, an
electric current is passed through water between two poles,
whereby the water is decomposed into oxygen and hydrogen, one
appearing at one pole, the other at the other, so that they may be
coliected separately. For details of the various processes, the
reader is referred to the monograph of Ellis,

Hydrogen is also & joint product of a number of large-scale
chemical manufacturing processes—notably the production of
caustic soda and bleach by the electrolysis of brine. A consider-
able proportion of this hydrogen is now used for hydrogenations.
The principal cost is its compression, storage, and transportation.

1 F. Linde, “Production of Hydrogen,™ Proceedings of the Third Infer-
national Congress of Refrigeration (Chicago, September 1913), II, 318,
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The cylinders in which it is compressed are heavy and expensive,
so that transportation for considerable distances is not feasible.
Gas mains for hydrogen have not as yet been built in the United
States.

The catalyst usually employed is nickel, but sometimes a com-
bination of nickel with a small amount of a second metal, most
commonly copper, is used. The second metal is known as a pro-
moter. Since the effectiveness of such a catalyst as nickel is in
part dependent npon the extent of the surface it exposes to the oil
with which it is in contact, the methods of preparation aim to
secure the catalyst in a state of fine subdivision, One way to nc-
complish this is to mix the compound of nickel from which the
catalyst is prepared with a finely divided, fluffy or porous, inert
substance. Such a substance is known as a carrier. The substance
most often used is a diatomaceous earth, commonly known by its
German name, Kieselguhr.

To prepare the catalyst, finely powdered nickel oxid, hy-
droxid, or carbonate is placed in a vessel through which a stream
of hydrogen is passed. If a carrier is used, the nickel compound is
first intimately mixed with the carrier. The vessel is then heated.
Under the influence of heat and hydrogen, finely divided metallic
nickel is formed, which, if a carrier has been used, is spread over
the surface and in the pores of the carrier. The catalyst thus pre-
pared is then added in suitable proportion (0.1 to 2 per cent of
the oil) to the oil to he hydrogenated, care being taken to prevent
contact with air during the transfer.

Instead of preparing the catalyst separately and then adding
it to the oil to be hydrogenated, the catalyst may be prepared in
the oil itself. A finely powdered salt of nickel, usually nickel
formate, is suspended in oil and the suspension heated while &
stream of hydrogen bubbles through. Since the temperature neces-
sary is rather high, the oil may be scorched. This can be avoided
by using a little copper with the nickel as promoter; & lower tem-
perature is then adequate. For edible products, copper is objec-
tionable because it is poisonous. Therefore, at least in America,
when edible products are manufactured, instead of using copper,
the nickel salt is suspended in a small volume of oil and heated.
If the oil becomes scorched, the catalyst is flitered off, washed
with a little fresh oil, and then added to the oil to be bydro-
genated.

A small amount of catalyst, prepared in either way, is ade-
quate for a large volume of oil, and it may be used repeatedly.
Ultimately, it becomes inactive, so that, to hydrogenate further
parcels of oil, fresh catalyst has {0 be used.

The hydrogenation, itself, is carried out as follows: A suit-
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able quantity of catalyst, prepared in one way or another, is added
to the oil, and the suspension heated in a closed vessel while a
stream of hydrogen is bubbled through. For a number of fatty
oils, the mean temperature of maximum velocity of saturation with
hydrogen is about 180° C. or 356° F. When the reaction has pro-
ceeded to the desired point, the hydrogen stream is interrupted,
the apparatus cooled, the oil withdrawn, and the suspended cata-
lyst filtered off.

The rate of hydrogenation is influenced by the pressure of the
hydrogen and the process is usually carried on at a pressure
higher than that of the atmosphere (20 to 1504 pounds). The -
rate is also affected by stirring and the apparatus is, therefore,
sometimes equipped with devices to agitate the liquid.

Impurities present in the fat or oil to be hydrogenated may
create difficulties, because they interfere with the action of the
catalyst. The chemist speaks of this as poisoning of the catalyst.
Thus, rape oil contains a substance that poisons the catalyst, and
certain marine oils also contain interfering substances. To obviate
such poisoning of the catalyst, oils are carefully refined, but other
methods may be used.! Refining is especially important, if the oil
contains considerable quantities of free fatty acids, for, unless the
oil be neutral, there is some combination between the nickel and
the acid. The resulting nickel soap contaminates the final product.
It is, therefore, desirable for the oil to be neutral. This can he
attained not merely by refining, but also by converting the free
fatty acid present in the oil into a glycerid or other ester. This
may be accomplished by adding glycerol, mono- or diglycerids,
or alcohol to the oil and heating. It should be noted, as pointed
out below, that thus the reflning loss is avoided, glycerid is syn-
thesized, and (theoretically) the final yield of bhardened oil is
materially increased.

While hydrogenation changes the consistency of oils and fats,
making them more or less hard according to the degree of hydro-
genation, it affects them also in other ways. Rancid fats tend to
lose much of their evil odor and flavor when completely hydro-
genated; moreover, hydrogenation reduces the tendency of fats
to turn rancid. In the language of the oil technologist, they be-
come more stable. While the mechanism by which a fat becomes
rancid is not fully understood, it seems certain that oxidation is
an important factor. Practically all vegetable oils contain not
merely the unsaturated glycerid, olein, which does not readily
absorb oxygen at ordinary temperatures, but also glycerids of a
lower degree of saturation, which readily absorb oxygen. The

1Ellis, Hydrogenation of Organic Subsiances . . . ., 47.
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most oxidizable of these glycerids are those that contain linolic
and linolenic acids. Since these glycerids are the first to be at-
tacked by hydrogen and converted into less unsaturated glycerids,
hydrogenation, even if not carried to completion, counteracts oxi-
dation and, therefore, improves the keeping qualities of the oil.
A turther factor favoring rancidity is the presence in the oil of
decomposible organic substances (aldehydes, ketones, and hy-
droxy fats). These seem to be removed by hydrogenation.t

Hydrogenation destroys the characteristic aroma of different
fats. They become bland and tasteless, or acquire a slight tallowy
flavor. Coconut oil, however, which is without distinctive flavor,
is said to be much improved in this regard by hydrogenation
through the acquisition of an aroma suggestive of butter. Many
of the fats are so changed by hydrogenation that they no longer
give the chemical reactions which are commonly used to detect
their presence. Thus, cottonseed oil after hydrogenation no longer
gives the reactions of Halphen? or of Bechi.

Furthermore, it is reported that hardened fats can hold much
more water than their unhydrogenated counterparts and may,
therefore, be used to advantage in margarine.® Clayton did not
find excessive moisture content in margarine of British manufac-
ture.* However, this is a matter of but slight importance in the
United States, where the moisture content of both butter and
margarine is limited by governmental regulation to 18 per cent.

By varying the amount of catalyst or its character, the tem-
perature, the pressure, and the degree of hydrogenation, rather
different products are obtained. Many oils, for example cotton-
seed oil, consist largely, perhaps wholly, of mixed rather than
simple glycerids. Theoretically, eighteen mixed glycerids are
possible in cottonseed o0il. How many of them and which ones
actually occur is not known, since satisfactory methods adequate
for their separation have not yet been worked out. However, since
cottonseed oil is so complex a mixture, it is obvious that even
slight variations in the conditions of hydrogenation must produce

1Cf. U.S. Patent No. 1,605,108 (November 2, 1928) of G. Grindrod.

3This reaction, which makes the detection of cottonseed and kspokseed
ofl easy, was discovered in 1897 (G. Halphen, “Rénction caractéristique de
I'huile de coton,” Journel de pharmacie et de chimie, 1897, Sixlime Bérie,
VL, 3990).

* K. Brauer, “Dber das Wasserbindungsvermdgen von gehfirteten Petten und
der Wassergehalt darsus hergestellier Margarine,” Zeitschrift for Sffentliche
Chemie, July 30, 1918, XXII, 209; abstract In Chemical Abstracts, June 19,
1917, XI, 1699, and Zelisebrifi fAr angewandte Chemie, November 24, 1916,
Vol XXIX, Part 2, p. 492,

4W. Clayton, “Modern Margarine Technology,” Joarnal of ihe Socicly of
Chemical Indastry, December 15, 1917, XXXVI, 1208,
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variations in the product. Hence, it is not at all astonishing that
many anomalies are met in melting-points and iodin number in
hydrogenated products like vegetable shortenings.! From the be-
ginning of hydrogenation of cottonseed oil, the linolin decreases
while the stearin increases. Olein rises to a maximum and then
continuously decreases, These changes are due to the fact that
hydrogenation forms olein from linolin more rapidly than it forms
stearin from olein. The rates of the two reactions are affected
differently by the conditions of hydrogenation with resultant vari-
ation in the product. For example, raising the temperature speeds
up the rate of hydrogenation of both linolin and olein; but the
linolin rate is raised more than the olein rate. Hence, high tem-
peratures produce a product high in olein, provided, of course,
the reaction is interrupted at the proper point.2

Finally, it is to be noted that hydrogenation produces changes
in unsaturated glycerids other than the mere addition of hydro-
gen. Iso-oleic acid is formed. This is a solid, A large volume of
research has been published on this acid, but no final conclusion
has been reached concerning its nature. It seems probable that it
is a mixture of acids closely resembling oleic acid, but differing
from ordinary oleic acid in the position in the molecule of the
point of unsaturation. There is also reason to believe that a high
temperature and long operating time favor the formation of iso-
oleic acid.

Though refined vegetable oils as a rule do not contain vita-
mins, certain animal fats do, and the effect of hydrogenation upon
their vitamin content is therefore of interest. Though commer-
cially hardened oils seem to lose their vitamins, there is some
reason to helieve that this is not the result of the hydrogenation
as such, but of the high temperature and of oxidation.® Evans and
Burr have found that wheat-germ oil may be hydrogenated with-
out loss of vitamin E#4 Dubin and Funk have reported that vita-

1 Cf. David Wesson, *The Glycerides of Cottonseed O0il,” Cotton Oil Press,
November 1819, I1I, No. 7, pp. 34-35.

2CL. H. K. Moore, G. A. Richter and W. B, Van Aradel, “The Incompilets
Hydrogenation of Cottonseed 0il,* Journal of Industrial and Engineering
Chemisiry, May 1917, IX, 451,

18. S. Zilva, “The Stablility of the Vitamin A of Cod-Liver 0il Towards the
Hardening Process,” Biochemical Journal, 1924, XVIII, No. 5, p. 881. C. Funk
and H. E. Dubin (U.S. Patent No. 1,629,074 [May 17, 1927]) heat codliver oil
with glacial acetic acid under reflux for one hour without substantially impair-
ing the vitamin efficiency. According to U.S. Patent No. 1,849,520 (November 5,
1947), these chemists concentrate vitamins A and D from codliver oil by
hydrogenating at the low tempersture of 60* C. and then extracting the vita-
mins from the solid fat.

*H. M. Evans and G, 0. Burr, “The Anti-Sterility Vitamine Fat Solable E,™
Proceedings of the National Academy of Sclences of the United Statea of
Admerica, Juns 15, 1025, XI, 339,
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mins A and D are unaffected by hydrogenation.* They have based
a method of concentrating the vitamins of codliver oil upon these
observations.? However, Nakamiya and Kawakami have reported
that “biosterin™ (vitamin A7) is destroyed.* Sumi found that
hydrogenation destroys the antirachitic properties of irradiated
ergosterol, while Ueno, Yamashita, Ota, and QOkamura were able
to hydrogenate various oils without affecting their vitamin con-
tent.t On the contrary, some of the hardened oils gave rather bet-
ter results than the unhardened, a fact that these Japanese inves-
tigators attribute to their greater stability and the elimination by
the chemical treatment of toxic substances. It would seem, there-
fore, that while commercially hydrogenated oils lose their vitamin
activity, this may be retained, if the process is conducted in spe-
cial ways.

Hydrogenated vegetable shortening may be produced in either
of two ways, and the resulting products have somewhat different
properties: (1) The whole batch of oil may be hardened to the
desired consistency, usually that of lard, and the catalyst then
removed. (2) A portion of the oil is more or Iess completely
hydrogenated. This is then meited together with varying volumes
of nnhardened oil and the mixture cooled on a lard roll. The pro-
portion of hardened oil used varies with its bardness and with
the consistency desired—commonly from 7 to 10 per cent of the
hardened oil is employed.

Compound of the second type is said to be cheaper to mano-
facture, and production more flexible. The quantity of the first
type that can be produced daily is a function of the hydrogenat-
ing capacity of the plant. The second type may be made by a
concern that has no hydrogenating plant of its own, but buys
fully hydrogenated 0il and blends it with unhydrogenated oil. A
concern with hydrogenating facilities may meet a peak demand
with a smaller plant by hydrogenating some oil completely during
periods of slack demand against the time of heavy demand. The
amount of capital that it has to lock up in this way by manufac-
taring for stock is very much less than it would be if the first type

iH. Dubin and C. Funk, “Studies on the Chemistry of Cod Liver OIL™
Proceedings of the Socicty for Experlmential Blology and Medicine, 1923,
XXI, 139,

1 U.S. Patetit No. 1,649,520 (November 15, 1927).

$Z Nakamiyn snd K. Eawakami, “On the Hydrogenatfon of ‘Blosterin’,”
Scientifie Papers of the Institute of Physical and Chemical Resenrch (Tokpo),
October 29, 1927, VII, 121.

+S. Ueno, M. Yamaghita, ¥, Ota, and Z. Okamura, “On the Nutritive Valoe
of Hydrogeoated Ofls,” Journal of the Society of Chemical Indastry (Japan),
Jone 1927, Vol. XXX, No. §, p- 378: Absiracts from the original conmmunica-
tions, Supplemental Binding, p. 165B.
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were manufactured for stock, for only a minor portion of the oil
required for the finished product has to be hydrogenated and
stored.

The two types of compound differ in properties. The second
type retains the flavor of the unhydrogenated oil, which is some-
times desirable. However, as is evident from the method of manu-
facture, the product contains all of the unsaturated glycerids
characteristic of the unhydrogenated oil present; therefore this
kind of vegetable shortening is less stable, and keeps less well
than the first type. This is a matter of great importance, if it is
to be used in food products like crackers, biscuits, and confec-
tionery that may not be consumed for some time after they have
been finished. The differences in behavior of the two types of
product when used for shortening and other culinary purposes
will be discussed in Appendix C.

Since the granting of the Normann patents, there have been
issued a large number of patents for the manufacture of solid or
semi-solid cooking fats. One of these (U.S. Patent No. 1,135,351,
issued to Burchanal on April 13, 1915) was involved in the litiga-
tion of Procter and Gamble Company »s. Berlin Mills Company.
That litigation attracted wide attention because, had the Procter
and Gamble Company prevailed, the manufacture of lard-like fats
from oil might have been monopolized for the life of the patent.
There can be no doubt that this litigation frightened off certain
concerns for a time, and thus delayed the spread of hydrogena-
tion in compound manufacture.

Another patent is interesting because it involves pressingl
The oil is bardened more than required and then pressed to re-
move some of the harder material. It is stated that in this way the
unstable glycerids of linoleic and linolenic acids are better hydro-
genated than by the customary process.

Taking the patents of recent decades as a whole, however,
they present little that is fundamentally new; they deal primarily
with the restriction of the degree of hydrogenation in special
ways, with special formulas for making suitable mixtures of fats
and oils, or with modifications of the hydrogenation process.
Some deal with methods to improve texture and appearance, such
as chilling, emulsification, or beating in air. Others deal with ma-
chinery or equipment used in the manufacturing processes.

An interesting possibility to thicken oils is suggested by Brit-
ish Patent No. 187,298 (July 12, 1921), issued to E. V. Schou. A
drying or semidrying oil is polymerized, by heating or oxidation
or both, until it has a gelatinous consistency. The thickened prod-

1 Carieton Ellis, U.S, Patent No. 1,058,738 (April 15, 1913),
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uct is then added to oils and fats to increase their viscosity. Little
seems to be known concerning the digestibility of polymerized
and oxidized oils. Other patents involve formation of a stiff emul-
sion in water with the aid of soap, or the admixture of such stif-
fening agents as waxes, mucilaginous and gelatinous substances,
It is doubtful that any of these products could be classed legally
as compound.

Finally, attention may be drawn to the possibility of harden-
ing fats not by hydrogenation but by synthesis of triglycerids.
Thus, on August 15, 1924, U.S. Patent No. 1,505,560 was issued to
Adolf Griin of Czechoslovakia, which proposes, as a first step, to
convert fats into mono- or diglycerids by heating with glycerin
in the presence of an esterifying catalyst. As the final step, it is
proposed to convert these mono- and diglycerids into new triglye-
erids by heating with free fatty acids. It is obvious that by this
method the consistency of a fal might be raised or lowered ac-
cording to the character of the free fatty acid used in the final
step. If a solid acid like stearic acid be used, the final fat would
be harder. The writers do not know whether the process is actu-
ally in commercial practice.

The process mentioned above (p. 269) of preventing poisoning
of the catalyst by the free fatty acid present in the oil through
heating with glycerin! or through the addition of mono- or diglye-
erids? involves a similar principle. If the mono~ or diglycerid
added according to Bolton and Lush contain high-melting acids,
like stearic acid, the melting-point of the product would be raised
even without hydrogenation.

United States Patent No, 1,547,571, issued to Ellis on July 28,
1925, is also based on synthesis. Stearic acid is heated with giyc-
erin to form the diglycerid. This hard synthetic diglycerid is
then blended with oil in suitable proportion to obtain the desired
consistency. The writers do not know whether the process has
had commercial application. The synthesis is conducted essen-
tially according to the old method of Berthelot. According to the
experience of one of the writers, this method is by no means
simple, at least on a laboratory scale.

1 U.S. Patents No. 1,261,91F (April 9, 1918), No. 1,271,575 (July 9, 1918),
and No. 1,271,567 (July 9, 1918), issued to Ellia.
2 British Patent No. 182,382 (January 27, 192¢), lssued t0 Bolion and Lush.



APPENDIX ¢
METHOD OF ACTION OF SHORTENINGS

INTRODUCTION

In the body of the text, reference is frequently made to the
properties of fats as determining their special food uses, but why
these properties determine such uses is not there made clear; to
have treated this subject adequately would have interrupted the
argument unduly. The purpose of this appendix is to supply this
information with reference to frying fats and shortenings. Other
uses of fats are not considered. Unfortunately, many of the prin-
ciples underlying the operations of the kitchen and the bakery
have not been sufficiently studied scientifically; therefore, the ma-
terial presented in this appendix, all of which is drawn from the
literature, is imperfect and incomplete. The attempt is made to
present an outline of the conclusions concerning the methods of
shortening action that may bhe reached through a critical analysis
of existing American literature. The literature itself is not dis-
cussed in detail, for such a discussion would be out of place in
an economic study. A critical detailed analysis of the literature
will be presented in another publication.

SHORTENING

Definition of shortening power.—A dictionary definition of
shor{ening is: “Material, as lard or butter, used to make pastry
crisp.” Davis! defines the property of shortness in the following
terms: “That cake which requires the least load to measure its
breaking strength is the shortest, that which requires the heaviest
load is the least short. The best shortening is that material which
when baked in a dough gives to the product a minimum breaking
strength and a minimem crushing strength.”” It is obvious that
this definition of shortness and shortening power assumes that
shortening has but one action, namely to produce minimum
crushing strength. However, shortening may have other effects,
such as to impart a flavor, flakiness, or uniformity of texture to

1 C. E. Davis, “Shortening: Its Definition and Measurement,™ Journal of In-
dustrial and Engineering Chemistry, September 1931, XIII, 707,
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the baked goods, or a special color or consistency to the crust. In
bread, the réle of shortening is certainly not to give minimum
crushing strength. The deflnitions of shortening above given,
therefore, seem to the writers too limited in scope.

It is doubtful that i is possible to give a general definition of
shortening power sufficiently inclusive to cover all the effects of
shortenings in the several sorts of shortened baked products.
Baked goods represent a series of products characterized by dif-
ferent shortening conient; at one exireme is bread containing
little or no shortening, and at the other, products like puff pastry
containing much. In between lies & series ranging from batters in
which the shortening is introduced in the fluid state, for example
popovers and griddle cakes, through crackers, biscuits, cookies,
cakes, and plain pastry. In the various products, the effects de-
sired are somewhat different, and it is an open question whether
these various effects are all comparable qualitatively or quantita-
tively.

The writers believe it remains to be proved that the funda-
mental principles of the action of fats in baked goods are always
the same; they believe no general definition for shortening power
can be given. One can define it only, they believe, for a given
class of products, by describing its effect in these products. It is
as yet quite impossible to offer a general definition appropriate
for all products; perhaps, no such definition will ever be possible,
since shortenings are valued for different purposes in different
products, and since their effects upon the finished product de-
pend not merely upon the properties of the shortening itself, but
also, upon the manner in which it is incorporated in the dough
or batter. The temperature of the water and its proportionate
amount, the proportion of sugar, the temperature of the shorten-
ing itself, the physical manner in which it is incorporated in the
dough, the way in which the dough is mixed or otherwise treated
mechanically, the nature of the leavening agent, the oven tempera-
ture—ail these, at least, contribute to the properties of the fin-
ished product.

Perhaps, in the present state of our knowledge, the only prac-
tical way to evaluate and compare different fats in respect to
shortening power would be to establish some sort of score-card
system in which different properties of the shortening would be
given different weightings according to their importance. Pos-
sibly, it would be necessary to have a different set of weightings
for each class of baked products.

The properties of fals and oils of grealest imporfance In
shortening—The properties of fats and oils that, aside from
fiavor and price, are most important for shortening purposes
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are stability, feel in the mounth, consistency, and creaming
power.

By stability is meant the property of not turning rancid. The
importance of stability is related to flavor, for, if an unstable fat
is used, the product sooner or later acquires a rancid flavor.

The feel in the mouth and the way in which a food chews is
a property only in part distinguished from flavor. It, as well as
flavor, is one of the factors that gives a food a desirable taste,
The feel in the mouth is largely a matter of texture, and, since
shortenings markedly affect texture, they determine to that extent
the feel in the mouth. A shortening should not give the product
in which it is incorporated a greasy or slimy feel when it is
chewed. It is said that coconut oil, either as such or as marga- .
rine, gives less of this objectionable feel than most other fats,
especially in articles with a very high shortening content,

The consistency of a fat is important, for it determines the
manner in which it becomes distributed through the dough or
batter. If a fat is very hard, that is, has a high melting-point, it is
difficult to distribute it through the dough. If it is very soft or
liquid, that is, has a low melting-point, it may tend to run out of
the product and give it a greasy appearance and feel.

By creaming power is meant the ability of a fat, when beaten
either by itself or with other substances, especially sugar, to hold
air bubbles, increase greatly in volume, and acquire a smooth,
plastic texture. It is not known definitely what determines cream-
ing power. It seems generally admitted that lard does not cream
well, whereas hydrogenated fats do. Other forms of compound
and also butter cream fairly well. Coconut oil, especially the
preparations of it which are known in the trade as coconut but-
ters, cream quite well; they are used rather for fillings and icings
than for shortenings.

METHOD OF ACTION OF SHORTENING

While the effects desired in the use of shortening vary widely,
one fact seems fnirly well established: It is that the action of
all shortenings is primarily physical or mechanical. If this were
not so, then petrolatum, & petroleum product that, chemically
speaking, is exceedingly inert, would be quite devoid of shorten-
ing power. It is, in fact, not at all a poor shortening.

The mechanical effect of shortening fats is exercised by virtue
of the formation of films around the particles of the dough or
batter. These films are not wetted by and do not mix with water.
They create surfaces of structural weakness within the baked
product, so that it crumbles, flakes, or tears easily.
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Flour is composed principally of two coastituents, starch and
gluten. Both starch and gluten are easily wetted by water, and
both absorb considerable of it. The properties of starch are
hardly changed thereby; gluten, however, swells greatly and be-
comes sticky, gummy, and elastic. In that state, the different
particles of flour stick together to form an elastic network hold-
ing in its meshes starch granules and other componenis of the
flour, This conversion of dry gluten, as it exists in flour, into the
sticky elastic state in which it exists in dough is known as the
development of the giuten. If fat is one of the constituents in
preparing dough or batter, more or fewer of the gluten particles of
the flour are covered by a film of fat. They are more or less
sealed off, so that water has less ready access to them than it
would have with no added fat present. The result is that the
gluten is able to absorb less water and develop less perfectly. In
consequence, the dough is less sticky, elastic, and tenacious than
it would otherwise be, This lack of tensile strength carries over
into the finished baked article, so that it is shorter than it would
be had no fat been used in its preparation. The degree of short-
ness depends upon the amount of fat present and upon the man-
ner of its distribution. If it is very uniformiy distributed, so that
very many of the gluten particles have been coated with it, the
product tends to be crumbly and tender. If the distribution is not
so filne, and especially if the distribution is in thin layers, as in
certain types of pie crust, the product tends to be flaky. Whether
or not it is desirable to distribute the shortening through dooghs
and batters as perfectly as possible depends upon the texture that
it is desired to produce.

CorrELATION oF FLouR QUALITY AND SHORTENING Errecr

The amount of shortening that is necessary to produce 2 given
effect depends not merely on the factors above discussed, but also
upon the nature of the flour. It bhas been well established that
standard cookies, varying solely in the kind of flour used, that is
with constant shortening content and using the same shortening,
range in order of shoriness from shortest o Ieast short in the
following series: soft winter, medium winter, strong winter,
spring. Since shortening as a rule is the most expensive ingre-
dient, the use of soft flours is economical in certain cases. The
fact that, to secure a product of given shortness, weak flours
require less shortening than strong ones is possibly one of
the reasons why soft flours are preferred for short baked
products.
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THE EFFECT OF SHORTENING UPON THE LEAVENING PROCESS

There is no evidence that shortening has any notable effect
upon leavening by yeast fermentation or by baking powders as
such. It has, however, certain apparent effects. According to
American experience, bread dough rises faster and comes to the
first punch earlier when shortening has been used than when it is
absent. Furthermore, the presence of shortening greatly improves
the texture and affects the spring in the oven. This is especially
true for cakes made without yeast or baking powder. In these
articles, the leavening effect is produced by creaming the short-
ening hefore the other ingredients are combined with it. The re-
sult is that the dough or batter, as it goes into the oven, has dis-
tributed through it a multitude of fine air bubbles, which cause
the final porous texture of the baked article.

It is not easy to explain how the shortening acts in all these
cases. The most probable hypothesis seems to the writers to be
the following: The shortening tends to form through the dough
or batter what might be likened to membranes or partitions of fat,
that may be very thin, but are, nevertheless, impervious to air,
carbon dioxid gas, and water vapor. The result is that, in yeast
fermentation of dough, the carbon dioxid generated encounters
barriers to its diffusion through and escape from the surface of
the dough. In consequence, the dough rises faster in the begin-
ning of the fermentation. Later, when these products, whether
bread or cake, are brought into the oven, the fat still acts as a
brake on the diffusion of gas and water vapor to the surface, so
that the spring in the oven is increased and the shrinkage from
evaporation of moisture reduced. This, however, is merely an
hypothesis that still awaits the final test of experiment,

EFFECT OF SHORTENING ON THE ONSET OF STALENESS

Perhaps the hypothesis above advanced explains why shorten-
ing seems to reduce the loss in weight during the first few hours
after the baked product comes from the oven. The fat hampers
the diffusion of water vapor to the surface of the loaf and there-
fore there is less loss of water by evaporation. The hypothesis
may also have a bearing on the indubitable fact that the pres-
ence of shortening delays the onset of staleness, especially in
bread. Unfortunately, there is no satisfactory theory of the proe-
ess of growing stale. It is certain that the loss of moisture is
not the cause or even an important factor. It is, therefore, impos-
sible at present to say how the presence of shortening delays the
onset of staleness, or even to offer a plausible hypothesis.
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THE MRASUREMENT OF SHORTENING POowER

So far as shortenings are tested at all, only {wo non-chemical
tests are made: creaming power and power to produce a product
of minimum breaking and crushing strength. The most important
instrument to determine the crushing strength is the shortometer
of Davisi This is a simple mechanical device, patterned after
cement-testing machines, 0 measure the force required to break
or crush a standard cookie. To determine breaking strength, such
a cookie is laid upon two metal raiis so that it is unsupported
between them. Weights are then placed upon the unsupported
section between the two rails, and these weights are increased
till the load is great enough to break the cookie. The weight just
heavy enough {0 break the cookie is regarded as the measure or
index of the shortening power of the fat or oil used in making the
cockie, The shortening power of different fats is assumed to be
inversely proportional to the breaking weight. The less the
weight required to break the cookie, other things being equal, the
shorter the cookie. To test crushing strength, the procedure is
the same, except that the two rails are removed and the cookie
is placed flat upon the table of the instrument.

Baking technologists differ regarding the value of this method
of testing shortening power, but nearly all the quantitative infor-
mation we have concerning the relative shortening power of dif-
ferent fats has been obtained with the shortometer. Only experi-
ments on the breaking strength of standard cookies are on record
in the technical literature. There is no record of the investigation
of the resistance of cookies to crushing.

Davis, on the basis of his shoriometer tests, evaluates shorten-
ings as follows. “Lard, which has the greatest shortening power,
naturally comes first. Compounds rank next, and they have about
the same shortening power if they are made by adding oil to
animal stearin or to vegetable stearin—namely hydrogenated vege-
table oil. Batter fat follows next in order. The oils—coltonseed,
peanut, olive, rapeseed, soy bean, and corn—all have approxli-
mately the same shortening value, which is about three-fourths of
the value of ordinary lard.

“Coconut oil is somewhat lower than the previous group of
oils and has about two-thirds of the value of lard. Coconut oil if
broken np into olein and stearin fractions shows a value higher
than whole coconut oil for stearin, and lower for olein. . . .. A
lignid paraffin oil with an iodine number of 0.4 has a shortening
value very close 1o that of coconut oil. A sample of white vaseline

1 Davis, op. cil.; also U.S. Patent No. 1,458,130 (June 132, 1923).
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had a shortening value fully as good as the ordinary oils, or 75
per cent of that of lard.” Davis, furthermore, found that hydro-
genanon increased the shortening value of an oil.l

Platt? and Platt and Fleming?® range shortenings in the follow-
ing order: lard, lard compound, cottonseed oil, butter, coconut
oil, vaseline, and liquid paraffin oil (Nujol}. ‘

Putland and Wall,¢ testing products with a higher shortening
content than those tested by Davis and by Platt and Fleming,
found the following order of shortening power: all-hydrogenated
shortening, vegetable compound, oil, pure lard, butter.

No serious attempt seems to have been made to develop an
exact method to measure creaming power. The only method in
use seems to be the service test. The desired mix is made, thrown
into a high-speed mixer, the motor started, the maximum volume
to which the mix is beaten up noted, the mixing continued to
note to what extent the volume remains large or decreases. Short-
enings cannot stand unlimited time of creaming.

As sbove indicated, the consistency of a fat is of considerable
importance. For certain flaky products, like puff paste, plastic
fats are generally preferred. Much has been written concerning
the plasticity of shortening, but very few exact measurements
have been made. Although it is possible to measure plasticity
with great exactness, this method of evaluating shortenings is
rarely resorted to,

CHoOICE OF SHORTENING

By this time it must be clear to the reader that, since the test-
ing of shortenings is as yet far from exact, the choice of shorten-
ings in practice can hardly be made on 2 scientific basis, Choice
is largely based upon rule-of-thumb, practical experience, tradi-
tion, and custom. To a not inconsiderable exteat, choice is per-
sonal on the part of the master baker. In consequence, what is
presented in this section is based on existing practice rather than
on scientific principles.

L Davis, op. cit.; and letter to the editor, Industrial and Engineering Chem-
istry, October 1923, XV, 1080.

1W. Platt, “Shortening in Sweet Doughs,” Baking Technology., July 1923,
II, 218,

*W. Platt and R. S. Fleming, “The Action of Shortening in the Light of
the Newer Theorles of Surface Phenomena,” Industrial and Engineering Chem-
istry, April 1923, XV, 300,

S A. W, Putland and H. Wall, “Variations in Shortening Power of Some Oila
and Fats,” Cracker Baker, February 1929, XVIII, 41.
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Since shortenings, as we have seen, are used to bring about
quite different effects in different products, it is obvious that the
choice of a shortening, aside from considerations of costs, is
largely governed by the nature of the product for which it is to
be used. The only considerations that are common to the selec-
tion of shortenings for all products are flavor and stability. For
this reason, butter is widely used in many products, even though
it contains but 80 to 85 per cent of fat and is inferior in creaming
and shortening power to many other fats.! Sometimes butter is
mixed with other cheaper fats, so as to get the butier flavor com-
bined with the desirable properties of the other fats.* Shortening
used in this way should be quite bland, for a small amount of
strongly flavored shortening may cover up the flavor of good
butter. Unripened sweet cream butter is well-nigh useless for
making such a combination, for it imparts little or no butter
flavor. The butter should be made with a starter.s Most commer-
cial bakers do not use the highest-score butter even for quality
goods, since it is less strongly flavored than butter of somewhat
lower score. Butter scoring 89 or 90 is most commonly used.
‘While some bakers still regard butter as the ideal shortening for
cakes, its yellow color is objectionable for white cakes. A white
shortening is then necessary, usually some kind of vegetable
shorteping. In Europe, margarine is second choice to butter for
flavor, but in America it is not in general use.

Many American bakers prefer lard for bread, because of its
flavor. Some cereal chemists, while admitting its favorable influ-
ence on flavor, say that if a shortening such as lard is used in
bread the flavor as such does not carry through into the finished
baked loaf but nevertheless improves the flavor of the finished
loaf. For some consuimers and for some products, such flavor as
is contributed by lard to other baked products is undesirable, and
under such circumstances quite bland products like some vege-
table shortenings are preferred.

For cakes and similar products in which the shortening is
customarily creamed with sugar, hydrogenated products are very
largely used. Lard is less used because it does not cream well,
and butter, because it is expensive. In Europe, margarine is used
to a very large extent. In the last few years, packers have modi-
fied lard by refining and partial hydrogenation, so that it may be

1), Stewart, “The Making of Slab Cakes,” British Baker. December 14,
1928, LXVIII, 17.

2 Idem; D. M. Hopkins, “Progress of Cake Baking. The Top Is the Last to
Bake,” Bakers® Helper, December 21, 1929, LIE, 1594,

.csi.l. Brooke, “The Vanilla Wafer,” Cracker Baker, Decexnber 1927,
xvL,
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used like hydrogenated shortening. These modifled lards have
been on the market so short a time that it is uncertain, as yet,
what favor they will find among commercial cake bakers.

For pies, a considerable variety of shortening is used. The
preferred shortening is apparently lard, although vegetable short-
enings are also widely used, ‘

For bread, as above stated, lard is widely used, but vegetable
shortening and vegetable oils, like cottonseed oil, are also em-
Ployed.



APPENDIX

TRADE-MARKS OF COMPOUNDED COOKING FATS REGIS

For whom registersd Year Title {and/or picture)
Hannah E. Kriel, Baltimore, Md. ...... 1918 White Oak ................ e
N. K. Fairbank Co., Chicago......... .. 1908 Fairbank's .............. -
John Hebbs, Boston................... 1874 Cream-Suet ..........cev0veues
Christr. Thomas & Bros., Ltd., Bristol,

England ........cvivieiicicinnnnnas 1900 (Assyrian bull) ...............
Miami Qil and Soap Works, Cincinnati,. 1881 Cookolene ........ Gerssavnasas
W. Butcher’s Sons, Philadelphia....... 1882 Olive Butter ..........cc000444
‘W. Butcher’s Sons, Philadelphia....... 1882 Olivene ..........c.cc0uuus P
W. Butcher’s Sons, Philadelphia....... 1882 (Olive) .......... Cievaasernaan
8. H. Cochran, Everett, Mass. .......... 1882 Purola ........ccccivrvrruanns
W. Butcher's Sons, Philadelphia....... 1882 (Olive gatherer) ..............
W. Butcher’s Sons, Philadeiphia....... 1882 (Olive branch) .......... vesaae
N. K. Fairbank Co. Chicago......... . 1915 Snow White ..................
N. K. Fairbank Co., Chicago.......... 1912 Victoria ................. caese
N. K. Fairbank Co., Chicago..... v.... 1887 Cottolene ........ besecnne wasse
N. K. Fairbank Co., Chicago......... . 1908 Cottolene ..... PR cenesvaan
Cotton 0il Product Co., New York..... 1889 C.O.P. (Chef and pig)..........
N. K. Fairbank Co., Chicago........... 1901 (Wreath of sprigs and blossoms)
N. K. Fairbank Co. Chicago........... 1908 (Bovine’s head partially inclosed

by a wreath of sprigs and blos-
BOMB) ....ovcvvuccncas wevrsss
N. K. Fairbank Co., Chicago........... 1903 (Bovine’s head partially inclosed
by a wreath of sprigs and blos-
SOMB) ..cv.vvrvvrennnncssane
N. K. Fairbank Co., Chicago........... 1906 (Two sprays, presumably cotton)
N, K. Fairbank Co., Chicago......... .. 1908 (Steer’s head) ........0c0:... .
N. K. Fairbank Co., Chicago........... 1889 Golden Cottolene ............. .
George C. Napheys & Son, Philadelphia. 18956 Rowyal ............c..0000vu0, ‘e
Armstrong Packing Co. Dallas, Tex. ... 1917 Bird (Plover in a cirele)........

W. J. Wilcox Lard and Refining Co., Got-

tenberg, N.J., and New York, NY..... 1892 La Inmejorable [onimprovable].
Anglo-Americant Provision Co. Chicago. 1894 Royal Brand (Fleur de lis).....
Anglo-American Provision Co., Chicago,. 1895 Royal Lily ..... ceares PR

* Compiled from Patent Office records and from the Pafent Gazette. This list amy
include a few liguid cooking fats, for the deseription of articles bas pot always been foll
enough to permit one to distfnguish with certainty liquid cooking fats from compounds
as we bave interpreied the term.
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'ERED IN THE UNITED STATES PATENT OFFICE, TO 1930*

Ise begun
... 1820

... 1868
... 1878

... 1873
ug. 1881
‘eh. 1882
‘eb, 1882
‘eh. 1882
lay 1882

uly 1882
uly 1882
lay 1884
lar. 1886
uly 1887
uly 1887
une 1888
uly 1388

uly 1888

uly 1888
uly 1888
uly 1888
iug. 1888
ept, 1889
... 1889

{ov. 1891
'an, 1892
am, 1892

Character of article
Lard substitute composed of cottonseed oil and other in-
gredients ... .. niiiiiiiiiiiiir ittt i e
Lard and lard compound.......-vveneicennioacanane
Tallow compounds® ........c0vevenecsniiaracrtaresennas

Edible fats .....vivivriiicanernnsnncnsscanonsarsnnansens
Culinary 0fl ..vviiviiiesiarisranserssnaranarsnsasesssnne
Substitute for lard.......viririrrrratarnresciisiarsesns
Substitute for lard... ... cvovsivevsrranerariissrceiersanan
Substitute for lard... ... vovvnirernrarcssasrrnaesnrnnns
Compound to be used in place of butter and lard for cooking

PUFPOSEB o uivusvsrrsrsonsnssnancannnsaantsannaansas
Substitute for lard and butter..........coviivnariasnnnns
Substitute for lard and butter....... reesasesssasesnaans
Cooking compound containing cottonseed oil nnd oleostearin
Cooking compound containing cottonseed oil and oleostearin
Fatty, oleaginons, or unctuous food substances...........
Prepared fatty, oleaginous, or unctuous food substances...
Cottonseed lard ...viiiiivrnsnsnssnsasssvnsnsnavarsnanas
Prepared fatty, oleaginous, or unctuous food products,....

Prepared fatty, oleaginous, or unctuous food substances..,

Prepared fatty, oleaginous, or unctuous food substances...
Prepared fatty, oleaginous, or unctuous food substances...
Prepared fatty, oleaginous, or unctuous food substances...
Oleaginons food subsStANCes. .cviiiiiiiirvararassanrnsrans
Lard and lard compounds and substitutes................
Shortening composed of cottonseed oil and oleostearin.....

Lard and its substitutes ... . .ciiiiiiniiininienianns
Lard compound .....iivivnecanaarasassasranesrraasanans
Lard compound ..uivensiintiscsssasarnssssassssanssnnenss

s The date i3 uncertain.

* Contents not stated: ™used inatead of butter, to shorten and enrich biascuits and
ither products of cookery.”

* Applicant is owner of registered trade-mark No. 11,773
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Number

123,826
49,694
1,842

34,196
8,917
9,524
9,625
9,814

9,566
9,816
9,816
102,744¢
86,046
14,808
52,787
16,549
37,425

39,673

50,430
55,216
58,935
16,201
26,373
118,485

21,440
24,820
25,947



286 AMERICAN VEGETABLE-SHORTENING INDUSTRY

TRADE-MARKS OF COMPOUNDED

For whom registered
W. J. Wilcox Lard and Refining Co., Gut-
tenberg, N.J,, and New York, N.Y....

Robert B. Brown, New York.
Cudahy Packing Co., Chicago and Los
Angeles ........,....
N. K. Fairbank Co., Ch:cago ............
W. J. Wilcox Lard and Refilning Co., Gut-
tenberg, N.J., and New York, N.Y....
W. J. Wilcox Lard and Refining Co., Gut-
tenberg, N.J., and New York, N.Y....
W. J. Wilcox Lard and Refining Co., Gut-
tenberg, N.J., and New York, N.Y. ...
W. J. Wileox Lard and Refining Co., Gut-
tenberg, N.1., and New York, N.Y....
W. J. Wilcox Lard and Reflning Co., Gut-
tenberg, NJ., and New York, N.Y....
Samuel H. Read, New Haven, Conn. ....

*yaeau sa0e

Samuel H. Read, New Haven, Conn.....

W.J. Wilcox Lard and Reflning Co., Gut-
tenberg, NJ., and New York, N.Y....
T. M. Sinclair & Co,, Ltd., Cedar Rapids,
Ia. it res it iincrnrecnarsnnns
Anglo-American Provision Ce., Chicago.
Swift & Co, Chicago................
W. J. Wilcox Lard and Refining Co., Gut—
tenberg, N.J.,, and New York, N.Y....

Armour & Co., Chicago....... cevaas var
Shipton Green, New York.......
Parker, Webb & Co., Detroit.........

Anglo-American Provision Co,, Chicago
Nelson Morris & Co., Chicago...........

Fowler Bros. Ltd, New York and Chicago
Swift £ Co, Chicago..............cu...
Loders & Nucoline, Lid,, Silvertown,
Epgland ........vcvvvicreirncnnnn.
George Fowler, Son & Co,, Ltd., Kansas
City, Kan.
Filbert Manufacturing Co., Baltimore..
Oxola Manufactoring Co., Baltimore....
Minnesota Packing and Provision Co.,
“South 5t. Paul, Minn.

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

---------------

Year

1892
1892

1907
1893

1892
1892
1892
1892

1892
1892

1908

Title (and/or picture)

Rosalinda (Twoe moss roses and

Suetene
Golden Cottolene, ete. .........

Canario (Canary) .............

Colibrt (Humming bird)........
Los Tres Castillos {Three castles)

La Puertoriquena ............ .
El Clavel (Piok and bud)......
Lardene (inclosed in a diamond-

shaped panel) ...............
Lardene (inclosed in a diamond-

shaped panel) ..............
Columbus (Portrait) ..........
Palm Leaf (Palm leaf).........
Fowler Bros. Neutraline....... .
Cotosuet ...... “rsseecerasanne .
El Libertador {Bolivars head)..
Vegetole ............ veesasnisen
Tropical ........0.... PP
Golden Shortening .......... vou
La Palma (Palm tree)........ “s
Supreme Shortening ....... P
Ace .......c.cceciiiiiiins ros

Nucoline .......cocvvvcvvranas .
Three Stars (Three stars)......
Ox0I& ....ccivvvvanes resssanasn
Oxola ........vvvvvnennnns .
Crystal ................ P

= Used by predecessor sinee Decemnber 1894 and registered in 1895 under No. 28,341
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OOKING FATS (Cont.)

se¢ begun

b,

e .

AT,

Rr.

ar,
ar,
ay
ay
L

AT,
pr.

ug.
eC.
ec.

1892
1892

1892
1892

1892
1892
1852
1892
1892
1892
1892
1892

1892

. 1893
. 1893

Character of article Number

Lard and its substitutes. ...... ... iiiiiiiiiiieninennen 21,441
Compound of suet or beef fat and cottonseed oil for cooking
PUFPOSES  ..icvcuiacsnnasssssassnsrsnaranansansasssse 20,944

Lard substitute ............. T 1 8117
Oleaginous food substances............ devasrsesnrossvass 23,697
Lard and its substitutes..........ccvcivacacisernrennas .. 21,438
Lard and its substitutes........vveiviivisnnrerransieraee 21,439

Lard and its substitutes........ciociinaiiiisanosnnnrssns 21,603

Lard and its substitutes.................cciieiunns veress 21,675
Lard and its substitutes...........ccoieiiiieiiiiiiiians, 21,980
Substitute for lard...........0000aunn Nerearaaaas verasans 21,769
Substitute for Jard.........ccc0neiiiienniniieneicrannanes 55,186

Lard and fts substitutes.......coiviieiiinainiranneenees 22,211

Lard substitute and lard compound................... .. 42548
Substitute for lard....... . ciiiiiiiiniiiiiaiieianaaa e . 22,637
Substitute for lard............. Fhereserasaresarestasanan 22,797
Lard and its substifutes...........ccvieariisncescnsanass 22,911
Substitute for lard and butter..........ccoiieniiicanenas 23,291
Canned mests, lard, and substitutes for lard....... . 25,614
Compound used as a substitute for butter and lard........ 23,432
Substitute for lard..........iiiiiiiiiiiiiiiiiiiiiiiannes 23,627
Lard substitute ...........ciiiiiiiiiiiiiiiiianaaianens 24,253
Lard compounds .....ciiiivnnierienesiennnnonccnnsnannes 25,773
Compound of cottonseed oil and oleostearin.............. 105,926
Fats and mixtures thereof used as foods or as ingredients

in food ... i i i ittt et anaan 40,705
Lard and compound lard.......cccviniinsvinnnianarnanss 25,324
Shortenings ......coiiiiiiineiiiiiiiincanannnnanas veenes 26,141

Shortening compound of reﬂned beef fat lnd cottonseed oil 100,146

Lard compounds .........icioeiniiicnasnransarannn vaaes 26,087
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TRADE-MARKS OF COMPOUNDED

For whom registered Year

Schwarzschild & Sulzberger Co., Kansas
City, Kan., Chicago, and New York... 1907

Braun & Fitts, Chicago................ 1895

Georgia Mills and Elevator Co.,, Macon,

Ga, 18956

McCaw Manufacturing Co., Macon, Ga... 1905
Armstrong Packing Co., Dallas, Tex. ... 1912
Precter & Gamble Co,, Cipcinnati...... 1921
Swift & Co,, Chicago,............... .. 1898
N. K. Fairbank Co., Union Township.

N.J., and Chicago, Ill. .............. . 1916
Procter & Gamble Co., Cmcinnltl ...... 1922
India Reflning Co.,* Philadelphia....... 1908

Southern Cotton O0il Co., Jersey City
and Bayonne, NJ.; New York, N.Y.;
Gretna, La.; Savannah, Ga.; and Chi-

eago, Il ...............cciiiii.s . 1921
Christr, Thomas & Bros., Ltd., Bristol,

England ............ wesscercereesas 1900
Christr. Thomas & Bros., Ltd., Bristol,

England ......... seserersanese ceres 1900
Galban & Co., Inc., New York and

Havana ...........ocvvvenvsnvvonne . 1912
Wesson Co., Jersey City, NJ., and

Savannah, Ga. ......ccovvvecnveanne 1903
Wesson Co,, Jersey City and Savannah.. 1903
Wesson Co., Jersey City............... 1908
Waesson Co., Jersey City............. .. 1808
W. R. Grace & Co, New York......... . 1915
Cudahy Packing Co., Chicago, I, and

$.0maha, Neb. ................... .. 1901
Southern Cotton Oil Co., Jersey City,

N.J. Savannsh, Ga., Gretna, Ls....... 1902

Southern Cotton Oil Co. Jersey City
and Bayonne, NJ.; New York, N.Y.;
Greina, La.; Savannah, Ga.; and Chi-
cago, IH,

Southern Cotton 0Oil Co., Jersey City
and Bayonne, N.J.; New York, N.Y.;
Gretna, La.: Savannah, Ga.; and Chi-
cago, Ill.

1919

--------------------------

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

Getz Bros. & Co., Inc, San Francisco.... 1912
Swift & Co.,, Chieago.................. 1906
Armatrong Packing Co., Dallas, Tex.... 1910
Cudahy Packing Co, Chicago, 111, and

S. Omaha, Neb. ......... . 1901

s Renewed by Paimolive Peet Co.

Title (and/or picture)

5&8

--------------------------

Fruit of the Meadow...........

Plantene
Plantene
Oak Leaf
Flakewhite
Cremol .........voiuvvverunans

---------------------

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

Los Tres Amigos (Three birds)..
Invincible

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

Cocones ...

TR TR N R

Christholine ...

dressda v ravesn

Palmatina ...............
Palmatina {(Palm tree).........
Palmatina
Palmatina (Palm tree)........ .
BElClervo .....cocuvivvenens.

--------------------

....................
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:00KING FATS (Cont.)
Jse begun

‘eb,
pr.
ept,
ept.
AN,

Jpr.
uly

\Pr.
une

une
lov.

lov.

an,
an,
an.
an,
une
Xt.

lov.

lov,

lov,

1896
1895
1895
1896
1896
1896
1896
1897

1898
1899

1899
189¢
1899
1899
1900
1900
1500
1900
1900
1900

1900

1900

1900
1900

. 1900

1901

1801

Character of article Number

Certain named meats, lard, lard sobstitutes, and unctuous

food sUbStANCES ......ccucinnrnnancsasrisnsnssnnannss 61,045
Prepared fatty oleaginous food substances............... 27,352
Substitute for Jard.........c.cociiitiieiirieatannirannns 27,186
Substitute for lard.......... ... Cebeesesisasssessaraans 47,624
Compound of pure lard, edihle fat, and cottonseed oil..... 87,404
Cooking fatS .....civviiivarionronsrasranarstoresnsnnnns 147,673
Oleaginous food substances.......ovvivseenrarireraseanas 28,781
Lard substitute consisting of cottonseed oil and beef fat.. 112,043
Cooking falS ........vciciieneronnrnivansvatorsssnasnssn 156,736
Certain vegetable fat or oil....... e ervsssersaran ey 69,456

Prepared fatty, oleaginous, or unctuous food substance.... 145,013

Edible fats ........ccoccnvennes Gessssarriesasnanarenaas 34,193
Edible fats ........cconviveninannnnnns Ceriasareunataane 34,194
Imitation lard .......o00cnnnus testsmnsenasenecncansannes 84,826

Prepared fatty, oleaginous, or unctuons food substances... 40,004
Prepared fatty, oleaginous, or unctuous food suhstances.... 40,210

Mixture containing vegetable oil and animal fat.......... 69,7119
Mixture containing vegetable oil and animal fat.......... 69,720
Lard substitute composed of cottonseed oil and beef fat.... 104,509
Lard, lard compounds, and lard substitutes,.............. 36,567
Lard compound ....ivneeeaniriiorsreossasnnnsasnsaannns ... 38,065

Cottonseed oil shortening compound composed of fatty,
oleaginous, or unctuons food substances... ............ 127,148

Vegetable shortening compound composed of fatty, oleagi~

oous, or unctuous food substances........vivevinennns 136,636
Oleaginous cooking eompound.......vivnvnnsnanss veaneas 87,208
Lard and lard compounds....caciannsinnassinnnses sesee. 56,976
Compound of oleostearin and cottonseed oil.............. 76,267

Lard, lard compounds, and lard substitutes............... 36,568
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TRADE-MARKS OF COMPOUNDED

For whom registered

Streett & Corkran Co., Baltimore.......
Hauser Packing Co., Los Angeles.......
Southern Cotton Qil Co., Jersey City,
N.J., Savannah, Ga., Gretna, La.......
Armour & Co,, Chicago, I31. ............
Cudahy Packing Co., Chicago, Iil,, and
S.Omaha, Neb. ..........cvcivvvnr..
Swift & Co.,, Chicago..................
Southern Cotton 0il Co. Jersey City,
N.J., Savannah, Ga., Gretna, La..... .
Schwarzsachild & Sulzberger Co., Kansas
City, Kan., Chicago, 1lI., and New
York, N.Y.
Cudahy Packing Co., Chicago, I11., and
5.0mszha, Neb. ..............00vuuus
Cudahy Packing Co., Chicago, 1il., and
Omaha, Neb. ...........covivuunnnns
Sherman Oil & Cotton Co., Sherman,
TeX, tvvrsvrvorsasnrecnneeensenn eane
W. 8. Forbes & Co.,, Richmond, Va......
Sherman Oil & Cotton Co. Sherman,
X, cavevrrasernvnasenss
Schwarzschild & Sulzberger Co., Kansas
City, Kan,, Chicago, and New York..
Schwarzschild & Sulzberger Co., Knnul
City, Kan,, Chicago, and New York...

Procter & Gamble Co., Cincinnati.......
Western Meat Co., San Francisco.......
Cuadahy Bros. Co., Cudahy, Wis. .......
Cudahy Bros. Co., Cadahy, Wis. .......
Kingan & Co., Ltd., Belfast, Ireland, and
Indianapolis, Ind. ..................
N. K. Pairbank Co., Chicago............
Cudahy Bros. Co., Cudahy, Wis. .......
Cudahy Bros. Co., Cudahy, Wis. .......
Cuodahy Bros. Co., Cudaby, Wis. .......
Cndahy Bros. Co., Cadahy, Wis.
Southern Cotton 0il Co. Jersey City,
N.J., Savannah, Ga., and Gretopa, La. ..
Sherman Cotton Oil Provision Co., Sher-
man, Tex.
Sherman Cotton 0il Provision Co., Sher-
man, Tex.
Charies S. Hardy, San Diego, Calif. .....
Geo, P. Braon Co Chicago.............

--------------------------

Year

1963

1903
1906
1802

1903
1916

1903
1903
1807

1n7
1929
1905
1904

1918
1908
1905
1904
1504
1905

19¢8

Title (and/or picture)

Snowdrop .......iiciiiiinanee
White Cloud (Head of Indian)..

Infante ...... PR P P
Jewel

------------------------

La Veronlca ........c00.0.

Silver Star (Two stars)........
White Ribbon ........ovvuvuue.
White Ribbon ...........

TRy

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

Dixie ...

FERsarrsrrsse s EEET R Y

Peacock (Peacock)
Peacock (Peacock) .......... ..

------------

Sea Foam (Sea foam)..........
{Snowcapped mountains) ......
Snowball
Snowball
White Champion ............ ..
White Champion

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

--------------

Cmm-l"l-a-k-; ----------------
(Conventionalized cut jewel with
radiating rays)

------------------
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OOKING FATS (Cont.)

Ise begun
e 1901
wn. 1902

in, 1902
eh. 1902

ar, 1902
pr. 1902

pr. 1902

ug. 1902
ept, 1902
ept. 1902

ee, 1902
.. 1903

an. 1903
lar. 1903
[ar. 1903

lar, 1903
lay 1903
uly 1903
uly 1903

ept. 1903
lov. 1903
lec, 1903
lee. 1903
lec, 1903
rec.® 1903

++s 1908
.o 1908
oo 1903
fay 1904
dec. 1904
dar. 1905

Character of article Number
Substitute for 1ard......iovenveisersnsrrsnssvnsrvenernss 60,078
Shortening compPound ....uivrveesroissirisscicsrsrnraenn 110,045
Lard compound ..........ccevuveen Peerasssstastrenenans 38,066
Lard and lard compoundS,.....cvvevsvensssrnarssnscnsse 58,039
Lard and Iard compounds.....cocvvirnrnnsanase anaevesss 42,304
Certain named packing-house products ....... fersesarares 38,638
Lard compound .......coveennnee dheieiaaes Criiasesenseen 40,982
Lard substitute ........cciiiiniteisirenencensnsnrronnns 40,491
Lard and lard compound.......ccccoviiearercninnarenens . 49,170
Lard and lard compounds................. iertaeasraanes 39,338
Cooking fata and lard.............. sesrsrrnrrarrenssnans 38,824
Compound lard ................... Nearsersrararatranens 112,497
Cooking fats and lard....vevcivintrrnannsnnarsnssasanses 35,804
Oleaginous or unctuous food substances................., 40,317

Oleaginous food substances, viz, lard substitute or lard

compound ....i.ciiisaraietitatuaraberssanaenntannen 59,931
Lard compound of cottonseed oil and hard fat........ . 119,372
Bacon, picnics, and compound shortening....... e 266,016
Lard, tallow, lard compounds, and substitutes for lard..... 47,631

Lard, tallow, lard compounds, and substitutes for lard.... 41,897

Compound, a substitute for lard.......cccacivvvecarness. 120,266
Edible fats and o0il8....ccieciiiiiinnrneanennnernssnnannna 69,362
Lard, lard compounds, tallow, and substitutes for lard ..... 47,772
Lard, tallow, lard compounds, and substitutes for lard.... 41,870
Lard, tallow, lard compounds, and substitutes for lard.... 41,871
Lard, tallow, lard compounds, and substitutes for lard.... 47,217

Vegetable oil and animal fat.............. Cissitasrsaannn 67,062
Lard substitutes ....... Netnesveswrnwaasns hssrrersannes 68,154
Lard substitutes ............... errensnan Ciatstracanaan 68,156
Certain named substitute for lard......... Cetreassananans 43,110
Lard substitute ..... Nesmesrassisanansraea Gattrraasanaan 117,614
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TRADE-MARKS OF COMPOUNDED

For whom registered

Ammon & Person, Jersey City, NJ......
High Grade Lard Co., Baltimore.......
E. D. Cook & Co., Binghamton, N.Y.....
Indiaz Refining Co,, Philadelphia.......
India Refining Co., Philadelphia...... .
Cream Dove Mfg. Co., Inc., Bingham-
ton, N.Y.

N. K. Fairbank Co., Chicago............
T. M. Sinclair & Co.,, Ltd., Cedar
Rapids, Ia, .....c0000000000
George & Co., Ltd, Baltimore vessseras
Miner, Read & Garrette, New Haven,
CoONM. ......vvevevnncrcannas evenane
Schwarzschild & Sulzberger Co., Kansas
City, Kan,, Chicago, and New York. ..
Southern Cotton 0l Co., Jersey City
-and Bayonne, NJ., New York, N.Y.
Savannah, Ga., Gretna, La., and Chi-

eago, Il ,,.........v.vuvunn. PP
Geo. P. Braun Co., Chicago............
Sherman Cotton il Provision Co., Sher-
man, TeX. ...vvverivirisinencancas .o
T. M. Sinclair & Co., Ltd., Cednr
" Rapids, In. ....i0iiiinan...
Charles H. Brunier, Baltimore..... eue

Blayney-Murphy Co., Denver, Colo.....
Nuckolls Packing Co., Pueblo, Colo. ...

Halstead & Co., Jersey City, NJ. .... wen
John H. Filbert, Baltimore....... crene
Interstate Cotton Oil Refining Co.,
Sherman, Tex. .......cce0vvere. rere
T. M. Sinclajr & Co., Ltd, C«hr
Rapids, Ia. ................ torrenenn

Texas Refining Co., Greenville, Tex.....
Sonthern Cotton Oil Co., Jersey City,
NJ., New York, N.Y., Savannah, Ga.,
and Gretna, L. .......... vasenseses
H. T. Cottam & Co,, Lid, New Orleans..
Western Meat Co,, Sonth San Francisco,
Calif.
Columbia Cotton Qil and Provision
Corp., Relee, Va.
Magnolia Cotion Qil Co., Houston, Tex.

------------- Aesamessensssovans

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

& The date is uncertain,

Year
1906

1908
1907
1908
1908
1928
1919

1907
1914

1907
1907

1923
1917
1908
1907
1914
1925
1928

1910
1908

1918
1909
1914
1908
1910
1926

1911
1911

Title (and/or picture)
Ba-ko ......ooveverncnnerirnns
Shortine ............ ierreaes .
Cream Dove (Dove)............
Inreco
Parasub ....

Fer R A rEar e RS

Cream Dove (Dove)..

oooooooooo

El Tigre (Tiger'’s head In eircle)

Cottofat ..........oovvvuvivuss
Old Plantation ...... dessssnien
Cotscok ...... beesasas
Advance ..........oi0000000ss

Carpaval ............. crvernae
Liona ........ovvvvvviines P
Blue Jay ....con0uvviaauces ‘ee

Frosto ........oovvvvvvivnnnns .
Extra Family Beauty. secsussnss

Silver Seal ........ eresesrian
Little Chief .............. viien
Vesuvio .......... Veesesaness .
Filburts ......... vessavessennn
Dixie ....... bessssesasansas ves
i ¥ 5 |

(Certain words in circulnr draw-
ing of man knocking out a pig)

Snowdrift

PITOYO cv.evvvvvivcanssacscons .
Califene ......cvvvvvvvvsanias .
Pi Crus (Chef and ple)........



TRADE-MARKS

{OOKING FATS (Cont.)

Jse begun

‘ay
e,
am.
an.
AR,
Al.
lar.

let.
ct.

leg,
an,
fay
uly

Jet.
lov.

an.
far.
ept.
Jet.

lov,
lam.

1905+
1905
1906
1906
1906
1908
1906

1506
1906

1906
1908

1906
1907
1907
1907

1907
1907

. 1907

1907+
1908

1808
1903
1908

1908
1909

fune 1909

det.
det.

1909
1909

Character of article
Shortening for pastry........ fedsesavaranasrananas
Compound used as substitute for lar ....................
Cooking compound made from vegetable oils and bheef fats
Vegetable fat or oil compound,..... Chreaesaesarsasaanan .
Certain vegetable fat or oil compound....................

Cooking compounds composed of cottonseed oil, oleostearin,
and beef fats ........oi0iiiviiinni it
Cooking compound containing cottonseed oil and oleostearin

Lard compound ......... Girrastrarsersaraany Semsarraan
Lard substifute .........ccciiiiiiieiiiiriiierras e
Substitute for lard (cottonseed oil and oleostearin).......
Lard compound ................. R veas

Lard substitute and shortening composed of fatty, oleagi-

nous, or unctuous food substances.................. ..
Lard compound ......ci00v0s terresavarsasaiescaraasaans
Lard substitutes .......... . eintnserisacinsniannicansas
Lard compound .......cocovuunsnana

Compound of cottonseed oil, oleostearin, and pure lard..
Shortening ..........cviiitivinsrisssrsnsroasasarasarnn
Compound lard substitute compnsed of refined vegetable
oil and tallow ........ciiiiiiiiiiairiiar it
Compound composed of beef fat and cottonseed oil........
Compound of refined beef fat and cottonseed oil...........

Cottonseed-oil shortening i.....c.vevavvnnnns Ceressrantan
Compound of lard, beef fat, and cottonseed oil............

Cooking ofl contrining cottonseed oil and beef stearin.....

Vegetable oil and animal fat....... Nessarssseraarrearans
Certain foods (a compound of cottonseed oil and stearin)..
Cottonseed and oleostearin shortenibg.........vinvennuns
Oleaginous compound for pastry shortening...............
Cottonseed oil and an oleaginous compound for cooking

PUTPOSES .. ...constsannssansnsnnns Tratrarseaassasas .e

293

250,101
85,905

60,711
95,638

62,042
64,928

169,222
117,411

68,166
66,312
95,885
. 200,863
238,179
76,589
70,787
121,449
73,119
96,466

67,061
78,230

195,460
82,762
82,809
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For whom registered
Columbia Cotton 0il and Provision

Corp., Relee, Va. ..

Trearsr ez

N. K. Fairbank Co., Chicago.....

Armour & Co., Ch

jcago..........

TRADE-MARKS OF COMPOUNDED

Year Title (and/or pleture)
sosrwe 1910 Blue Bell YRR SRR
..... . 1914 Snowlene ........ccrceeerevies
vesere 1811 La Caravela (Sullbont}... ..... .

Southern Cotton 0il Co., Jersey City and
Bayonne, N.J., New York, N.Y., Gretna,

La., Savannah, Ga., Chicago, Iil. ..

ess 1920 Kneedit ..................... .

Columbia Cotton 0il and Provision
Corp., Relee, Va. .............
Natchez Packing Co., Natchez, Miss. .... 1911 White Mountain ...............

Procter & Gamble

Co., Cincinnati

venese 1911 Velvet ....ocvvvvvrnns trianeas .

...... 1917 Crisco .........covvvvvivennaes

Southern Cotton Qil Co., Jersey City and
Bayonne, N.J., New York, N.Y., Gretna,

La., Savannah, Ga., Chicago, III. ..... 1920 Sc0C0 .......ccevivvrvaneanes .
Jaburg Brothers, New York........ ecas 1916 J.B. Special ...... bervesaae arn
Hammond Standish & Co., Detroit...... 1913 Oleard ...........
J. B. Camors & Co., New Orleans....... 1913 El1 Gallito .......covvvvevvveen
Sears, Roebuck & Co., Chicago.......... 1913 White Cliff ............
Interstate Cotton Qil Refining Co.,

Sherman, TexX. ....ocvcvvvereennns .. 1914 (Head of a middle-aged woman)
Capitol Refining Co., Inc., S. Washing-

ton, Va, ....iiiieernincninrevannnan 1915 White Dome ............... e
Berlin Mills Co., Berlin............... 1915 Kream Krisp (Kettle over ﬂre)
Interstate Cotton Oil Refining Co.,

Sherman, Tex. .c.cvvvvnennrnnvaes .. 1917 (Middle-aged woman) ........ .
Interstate Cotton il Refining Co.,

Sherman, Tex. .......ccvnvvevraes .. 1920 Mrs. Tucker's (Woman)...... ve
Interstate Cotton Oil Reﬂnmg Co

Sherman, Tex. ....ooveirvrvennnes .. 1914 Log Cabin (Log eabin).........
Interstate Cotton Oil Refining Co.,

Sherman, Tex. .......cvcvvrvvnnnn .. 1917 Log Cabin (Log eabin)........

Interstate Cotton Oil Refining Co.,
Sherman, Tex. .........cvvuvuen. ... 1914 Jack Rabbit (Jack rabbit)......

Interstate Cotton Oil Refining Co.,

Sherman, TeX. ...cvevisvurucoreanas 1917 Jack Rabbit (Jack rabbit)......
Corkran Hill & Co, Roland Park and

Baltimore, Md. .....cucvocenuvvrnvensn 1915 Terrapin (Terrapin) ...........
Codaby Packing Co. Chicago.......... 1923 Flako ...cvvcvecorveasvcnas
Atlanta Refining and Manufacturing Co.,

Atlanta, GR. .. ... ..o irrirnrrees 1915 Cotton Bloom (Cotton bloom)..
Southern Lard and Provision Co,

Norfolk, V& .....cceivinrvveerranes 1915 Old Glory ......c0u.. teavecans

Sauté Products Corporation, New York. 1915 Sawlay .........cccccvvuue. eoe

i
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COOKING FATS (Cont.)
Use begun

[an,
lan.

1810
1910

lune 1910

Oct.

Nov.
Jan.

1910

1910
1911

lane 1911

Jov.

Jec,
Feb,

Feb,
Feb,

Aug.

Aug.

Aug.

Aug.

Aug.
Det,
Oet.
Feb,
Feb,

Mar.

1911

1912
1913

1913
1913
1913

1913
1913

1913
1913
1913
1913
1914
1914
1914

June 1914

Sept. 1914

Nov.,

Dec.

1914
1914

Character of article Number

Compound of cottonseed oil, heef fat, and oleostearin...... 80,345
Cooking compound containing cottonseed oil and oleostearin 101,276

Compound of cottonseed oil and oleostearin used as a sub-

stitute for lard.......covevviriienniiiiiciiiinceananss 83,126

Cottonseed oil shortening composed of fatty, oleaginous, or
unctuous food substances. ..cvevercrnrcrerraiareanens. 129,222
Oleaginous compound for cooking purposes......,........ 83,138
Lard compound consisting of refilned cottonseed oil and
oleosteAarin .........iciniineainnnien Cerreserrarranans 82,165
Cooking fat ............. CeeearerrEva ettt s 117,704

Shortening composed of fatty, oleaginous, or unctuous food

subStances ........coc0000n CeeharearartasRsr ey 136,636
Bakers* shortening ......... iesessssesrraante vervnrreaan 109,323
Lard substitute (cottonseed oil, vegetable coloring, and

beef fat) .......ccucnnnn Vevtaesrasarasaserseetatanans 92,978
Cooking compound composed of cottonseed oil, cottonseed

oil stearin, and 0leosteArin........civenvnisninerennnna 93,229
Substitute for lard......... il esetaetiraraseearnnrann s 94,401

Lard substitute composed of cottonseed oil and oleostearin 96,419

Combination of animal fats used for shortening........... 103,667
Vegetable fats ......c.ciccniinnenmacrncansasssssernsran 106,416

Lard substitute composed of cottonseed oil and oleostearin 117,149

Shortening for cooking and oil for cooking or zalad pur-

POSES ......uiann vesiarertasanes CreremssEraarserataian 133,999
Shortening ....vseseveniccscciscescsnurnssnsnoncsananss 98,531
Shortening compound ............ Cerasseisenaasanarrane 118,783

Lard substitute composed of cottonseed oil and oleostearin 98,288
Lard substitute composed of cottonseed oil and oleostearin 117,151

Cooking grease composed of cottonseed oil and oleostearin 103,610

Shortening compound ...... vessaveanee T 168,335
Oleaginous compound for use as pastry shortening........ 103,844
Lard substitute .........c.ciiciiiiirnserriiiienciiinan, 104,965

Pure butter of coconut for frying, baking, and shortening.. 104,649
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TRADE-MARKS OF COMPOUNDED

For whom registered

D. D, Metcalf, Greenville, Ala. ,........
D. D. Metcalf, Greenville, Ala. .........
Kosher Products Co., Chattanooga, Tenn,
N. K. Fairbank Co., Union Towanship,
NJ., and Chicago, IlL. ...............
Florida Cotton (il Co., Jacksonville, Fla.
Armstrong Packing Co., Dallas, Tex....
Armstrong Packing Co., Dallas, Tex. ...
De Jarnetie Refining Co., Montgomery,
) T rrenee
Capitol Refining Co., South Wlshlng—-
ton, Va. ..vcivivirrsnsnsasnanasases
Atlanta Refining and Manul‘ucturing Co.,
Atlanta, Ga, .....000.4.
Interstate Cotton Oil Reflning Co.,
Sherman, Tex, ...........
Interstate Cotton Oil Reflning Co.,
Sherman, Tex. .....c.ccvcvvvnneeas .e
Dixie Refining Co., Memphiu, Tenn. seea

Procter & Gamble Co., Cincionati.......
Hodgson Oil Refining Co., Athens, Ga. ..
Interstate Cotton Oil Reflning Co.,
Sherman, Tex.
Ward Baking Co., New York ...........

Armstrong Packing Co., Dallas, Tex. ...
Haug & Co, New York................ .
Interstate Cotton Oil Refining Co.,
Sherman, TeX. .....cvvvrvvrvannuns .s
Interstate Cotton Oil Reﬁning Co.,
Sherman, Tex. ............. tetaeans
Wyatt Bros., Chicago................. .
W. S. Forbes & Co,, Richmond, Va. .....

W. S. Forbes & Co,, Ine., Richmond, Va.
Superior Products Co., St. Louis, Mo. ...

Magnolia Provision Co., Houston, Tex..
Armstrong Packing Co., Dallas, Tex. ....
Magnolia Provision Co., Houston, Tex...

Magnolia Provision Co., Hounston, Tex...

Year

1919
1920

1916
1916
1918
1918
1916
1918
1920
1917
1918

1917
1916

1917
1919

197
1919
1917
1922
1926
1919
1920
1917

1919
1918

1919
1918
1918

1918

Title (and/or picture)

Met (Over calf’s head)........ .
White Way ......

srrearesre e

Parafat

-----------------------

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

P N Ny

El Pitirre (Picture).......... ..
El Pajarito (Picture)..

King Cotton (Crowm)..........
Combatiente (Gladiator) .......
Imperial {Crown) ....... ceenas
White Beauty (Cotton boll)....

White Beauly (Cotton boll)....
Ole Mammy (Negress) .........

Selex ..... ressaseanas veessane
Crystal Flake

Aeds st rRanasanaan

---------------------

Nutrol

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

Phoebe Snow ..
High Point
Polly-anns

Gladdens the Cook (Parrot)....
Bakrite

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

Nutrols ...... P teases
Pindapan .............. P .
Pindapan, the fst of the land

{Peanut)

-------------------
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COOKING FATS (Cont.)

Use begun

ree. 1914
s 1914

jan, 1915
lan. 1915
Apr. 1916
lane 1916
lune 1916
Dec. 1916
Mar. 1916
May 1916
June 1916

June 1916
Aug. 1918

jept. 1918
sept. 1918

Det. 1916
Nov, 1916
Jan. 1917
Jan. 1917
Mar. 1917

Apr. 1917
May 1917
June 1917

June 1917
Oct. 1917

Nov. 1917

Dec. 1917
Feb, 1918

Feb. 1918

Character of article Number

Shortening compound .......c.oviiitrrnrrrirnanansnnnnan 128,248
Shortening compound consisting of a mixture of fats and

oils of approximately lard-like consistency............ 129,027

Cooking fats .........cciiiiiinennnnnn P (1. X ¥
Cooking compound made from cottonseed oil..,........... 110,492
Lard compound .........c.c0eevemennnncns cesiranesasnes. 108,637
Pure lard and compound lard............. tensnnarrasesss 109,056
Pure lard and compound lard............. revseesansseses 109,057

Shortening composed of cottonseed oil and cottonseed-oil

stearin .......... eersssasssanannennas casvensassssans 111,197
Shortening or artificial lard in two forms: (1) Cottonseed

oil and stearin, and (2) Vegetable ofl................. 137,572

Oleaginous compound for use as pastry shortening........ 115,923
Shortening ......... Crearsrrerarnennerans veersarareane.. 113,740
Shortening .......... etassesssassseannna creiresraiesses 117,150
Shortening composed of cottonseed oil and cottonseed

stearin .......... terasssvassesanaanan trassasansaanas 114,149
Cooking fat .......... ierrararesrsareians Chiieraaesanns 114,822
Shortening composed of eol.tonseed oil and cottonseed-oil

stearin ............. Certeasatavennans Csecanenen ... 126,013

Shortening composed of cottonseed oil and oleostearin.... 117,868
Shortening composition consisting of flour, cornmeal, corn-
starch, or like pulverulent carrier impregnated with

hard fat .....ccvciiiinanrnnnarancrnae vessrsssssasses 124,907
Lard substitute composed of cottonseed oil and oleostearin 118,484
Hydrogenated vegetable oil............... arissssssssaen. 154,566
Shortening made from cottonseed oil...... ernsesrasnseses 206,183

Shortening composed of cottonseed oil and beef stearin.... 128,244

Cottonseed stearin .........coccveviennns vasssaressase-ee 129,106

Shortening composed of cottonseed oil and cottonseed
1T PP AP § . R 14

Vegetahle shortening ...... vaimesarsansesearestratsnranes 125,639
Baking compound . . . . having as its base peanut oil and
coconut oil ...... Crteraeceaanssananan vensseanvesaness 141,733

Oleaginous compound, a substitute for lard.............. 126,179
Compound of peanut oil and oleostearin........,........ 123,966
An oleaginous compound produced from peanuts for cook-

ing purposes ............. . el fertaeriasesnaas ... 122,803

An oleaginous compound produced from peanuts for cook-
ing purposes ............. essraEteRttesnrraneanaanes 123,617
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TRADE-MARKS OF COMPOUNDED

For whom registered
Magnolia Provision Go., Houston, Tex...

N. K. Fairbank Co., Union Township,
NJd., and Chicago, IlL. ......... 0000

Morris & Co, Chicago............e0cu0s
Wyatt Bros, Chicago................ .
Dixie Refining Co., Memphis, Tenn..,..
King R. Graham, Inc., New York...... .
Dixie Refining Co., Memphis, Tenn. ....

F. E. Patrick-Young Co., Richmond, Va.
John Morrell & Co., Ottumwa, Ia. ......
Swift & Co., Chicago

Edible 0il Co., Ine., Louisville, Ky. ....
Procter & Gamble Co., Cinciunati.......

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

Chapman & Smith Co., Chicago........
Hannah E. Kriel, Baltimore.......... .

Wisconsin Butterine Co., Milwaunkee...
International Vegetable Oil Co., Atlanta
W. 8. Forbes & Co., Inc., Richmond, Va.

Aspegren & Co, New York.............
Abraham Cohen, Baltimore............
Southern Cotton Oil Co., Jersey City and
Bayonne, N.J., New York, N.Y., Gretna,
La., Savannah, Ga., Chicago, Ill. ......

Hodgson Oil Refining Co., Athens, Ga. ..
Philippine Mfg. Co., Manila, P.I.......

Wm. Schinderberg-T. J. Kurdle Co.,
Baltimore

Lever Bros. Co, Cambridge, Mass. .....
Boyd Packing Co.,, Richmond, Va. ......
Lever Bros. Co., Cambridge, Mass,
Eaufman Packing Co., Ine, Baltimore..
Dry Oil Produets, Ltd,, London, England,

New York and Trout Creek, N.Y......

aaaaa

Year
1818

1921
1920
1925
1928

1920
1925

1921
1921

Titie (and/or pichure)
The Fat of the Land.......... .

Fairco ...........

Domino (Border of dominoces)..
High Melt ......coiv0vveanenes
White Cross ........co0000000us
Kubo ....

R T R I R ITN

Sooweream ..............

Allrite (Two signals down, all

within a heart).......... vass
Vream ................ eiseoun
Needo
Nutex .......

Bakeree ............
CosedO ....vvvvuicresncnnrnnes

Swan (Swan) ......... cecnren .

Fluflo .....cvocvvvevmacenes vies
Star Light .........

Cocobiapea ......ccovvvevees .o
Gem White ..........cvvuena..
Parico (In oval with sunset and

sea background) ............
Cooket ......i00000-
Cremo .......crococuovmvvnaanse
Holsum (Spoon and shortening)
Blue Seal ..... vesaserea
Dacko .......... cosrees vraseas
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JOOKING FATS (Cont.)

Use begun
‘eb. 1918

‘eb. 1918
\pr. 1918
day 1918
lune 1918
une 1918
laly 1913
aly 1918
Jet. 1918
Jet. 1918
Vov, 1918
Jec. 1918

Feb. 1919
Har. 1919

Mar. 1919
Har. 1919
Mar, 1919
laly 1919
Aug. 1919
Dct. 1919
Det. 1919

. 1919
Jan. 1920

Mar. 1920
Mar, 1920

Apr, 1920
May 1920

Sept. 1920

Character of article Number
An oleaginous compound produced from peanuts for cook-

ing purposes ...........c.iiiiiirrrrtiitaritarsranrane 123,618
Shortening compound containing cottonseed oil and oleo-

StEATIN . ...i.civivncnacannsasnrecaanans Ceesrnaeaan .. 126,274
Vegetable shortening ..........ccviiiiieiiianennncans ... 128,260
Cottonseed-oil stearin .,.......ciiiiiiiiiiiiinnnncraanns 166,973
Lard compound of cottonseed oil and cotton-oil stearin.... 130,174
Margarin cooking compound ........iciiiiiaiiiiiinsians 125,644
Vegetable shortening composed of cottonseed oil and bard-

ened cottonseed oil ........0cinvinnnnnres vevernsesses 124,233
Lard substitute composed of cottunseed oil and oleo beef

stearin ...iviennane. Cesasesresesanasans rersassnnrrs . 154,808
Vegetable shortening ......... .. ccoiiiiiiiiiiiiinvenes 127,641
Shortening made of vegetable oil..............cv0nvnnnse 278,830
Vegetable shortening ........cviiivriiiiriniiinranenanss 126,271
Cooking fat, namely lard suhstitute made from cottonseed

ofl ...iiiiiials Catrssssanabnsarans irstsassnsareana 128,488
Shortening compound ,....... . i iinriiiiiiiiii e 147,081
Lard substitute composed of cottonseed oil and other in-

gredients ... ....iiiiiiiianiinn Careeseraaerareennna 126,942
Lard substitute . . . , peanut oil, coconut oil, and beef

3§ 1 127,587

Certain named foods (among others, lard compound of cot-
tonsced oll, oleostearin, and cottonseed-oil stearin).... 136,479
Lard substitute or compound composed of cottonseed oil

and oleostearin ..........ccinrrrntnanennanns venaeans 164,647
Shortening and frying medium............oiiiiieannnans 131,026
Cooking and shortening ¢ompound.............coaenn ... 146,201

Edible oil compound of fatty, oleaginous, or unctuous food

substances .....cciivnniiisanenns Cetinerisirarattanns 138,708
Lard substitute ............iiciiiiiiinnrnnncnssostunese 133,261
Vegetable lard compound......cocvvrinciiicciasontnnanss 204,840
Packers’ products (lards and lard compounds made from

cottonaeed oil and other oils)......... teesarsansesaana 238,495
Cooking compound of oils and hydrogenated oils.......... 134,252
Lard compound composed of vegetable oil, oleostearin, pure

lard, and cheese ......cc0cvncecncssnnssnsansnasennes . 194,794
Cooking compound comprising oils and hydrogenated oils.. 141,161
Lard substitute containing cottonseed oil....cvviviiranene 138,651

Dry pulvernlent mixtures containing fats and oils for a
shortening in cooking.....ciovciinnnnnannns wasavanane 146,082
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TRADE-MARKS OF COMPOUNDED

For whom registered Year
Oliver Wynne, Norfolk, Va............ 1821
Oliver Wynne, Norfolk, Va........... . 1921
South Texas Cotton 0il Co., Houston, Tex, 1926
Eney Shortening Co., Chicago......... . 19
Eney Shortening Co., Chicago.......... 1921
Oliver Wynne, Norfolk, Va........ eee 1921
Globe Cotton 0Oil Mills, Los Angeles.... 1921
Nucoa Butter Co., New York.......... . 1921
Nucoa Butter Co.,, New York........... 1926
Oliver Wynne, Norfolk, Va. ........... 1922
Oliver Wynne, Norfolk, Va. .......... . 1922
Hedwig R. Eliah, Philadelphia......... 1921

Procter & Gamble Co., Cincinoati....... 1921
Wyone Lard & Provision Co., Inec.,

Norfolk, VA, .....ovvevuievnuna veess 1923
Wynne Lard & Provision Co., lnc.,

Norfolk, VA, ..covivernucnnanns eree 1923
Wynne Lard & Provision Co, Inc..

Norfolk, Va. .....cv00vu.a verseveess 1924
Wynne Lard & Provision Co., Ine,

Norfolk, Va, ......cvvvvvenven veaess 1924
Wynne Lard & Provision Co, Inc,

Norfolk, Va. ..........ccvivnuusnn var 1924
Wynne Lard & Provision Co, Ine,,

Norfolk, VA, ......cccvvevenvnonner 1924
Procter & Gamble Co, Cineinmti...... 1922
Jefferson Co., Ine, Richmond, Va. ...... 1923
N. K. Fairbank Co, Union Township,

N.J., and Chieago, IIL. .............. . 1923

Ceptral Food Products Co., Chimgo veo 1924
Southern Cotton 0il Co., Jersey City,
NJ., New York, N.Y, New Orleans,
La., Savannah, Ga., Chicago, IIl. .... 1923

David A. Blanton, St. Louis, Mo. ....... 1922
Swift & Co., Chicage, 1l ............. . 1923
Wynne Lard & Provision Co., Ine,

Norfolk, Va. ..oveecervnnnnana.. ... 1923

Title {and/or picture}
Wynne’s Winoer ..............

Pride of Norfolk ..............

Pancrust ........ce0000000000s
En-Co ....cvvviivesvecessnnces
Baker Maid (Baker made)......
Faultless ........

“AI” BrSC . .oovvvnvirirnas rass
Nufiake, Pure Vegetable Com-
pound (In circle with head)..
Golden Flake—Pure Vegetable
Shortening (Chef's head).....
Wynne's Wynner ............ ..

Armco Special ................

Miskeca ........

Albemarle Brand ..............

ANo,1Brand ..........000.0a0

Great Sontherm ............
01d Mill (Windmill)...........
Ermco Brand .......... craeeas
Silver Bell ......... veseerasans
Savors ............00000-
Snow QUEEn ......cco00v0000ee
Cream of Vegetable Oil........
Light House ..........

(Inclrele) ........c0...
Excello .....ccvcvvacvnvenea ces
La Princesa (Womn) ..........
Pure Gold Brand...............
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ZO0KING FATS (Cont.)
Use begun

ept.

1920

jept. 1820

iept.

Jct.
Jet.
Nov.
Nov.,
Dee.

Dec.
Dee,

Jan,

Jan.
Feb.

Mar,
Mar,
Mar.
Mar,
Mar.

Mar.
Mar.

1920
1920
1920
1920
1920
1920

1920
1920

1921

11
1921

1921
1971
1921
1921
1921

191
191

June 1921

Juone 1931

July

Aug.

1921

1921

Sept. 1921

Naov,

1921

Nov. 1821

‘Character of article Number
Lard substitute composed of cottonseed oil and other ingre-
dients .......... Cesbesaterarsatarateannrenatataanaaa 145,211
Lard substitute composed of cottonseed oil and other ingre-
dients ......¢c000000n0rnmneens Cedsastasrvanenanenran .. 145,213
Vegetable shortening ............ciiiieiiinirnnrcrnrnene 206,198
Shortening ......ccvvvuvvvannss Fhrirsersrerereansnenrsns 142,515
Shortening .......cevvvnrennecrrosccasanarnsnansnsnnrens 142,995
Lard substitute composed of cottonseed oil and other ingre-
dients ....v.cvveiiirarannne Chreresasasraatererrranaa 148,773
Vegetable compounds for shortening and cooking purposes 144,776
Vegetable shortening .......... ¢ 0000t rnimenncceninaenes 146,827
Vegetable shortening ........cccciviivirinnininenineans 200,836
Lard substitute composed of cottonseed oil and other ingre-
dients ....iiiinniiiiienane e 154,746
Lard substitute composed of cottonseed oxl and other ingre-
dients ......... Sesrerirsssarersaresnrna ererrenenenn 152,011
Lard substitutes ...........c.cotennnnennannns tenesuanas 149,373
Cooking fats ......c..viiiniiinisntnioncssascsosnrnanns 147,810
Lard substitute ............cciiiiiieiiiciianans veessaaa 176,804

Lard substitute made from cottonseed oil and oleo stearin 176,940

Lard substitute ............. Niesivinanmenassanataanasrn 180,296
Lard substitate ................... Cerhreaeeresb i r s 180,297
Lard substitute ..... vessean Chrtaassesiantaessarrernanas 180,298
Lard suhstitute ................ e msserdeteanennrtetainnea 180,299
Cooking fats .........c0iiiincnctnrinsanns etirsrtrssiaan 150,524
Vegetable shortening, lard substitute.........covveenrennn 170,221
Vegetable shortening compound........vcoiiiiiiaiinnne . 172,061

Shortening compound composed of beef fat and corn oil.... 190,686

Shortening or fat composed of fatty, oleaginous, or unctu-

ous food substances .......ccveeveenitassnansnssansns 167,017
Shortening ...... eraamataan Nedeaatararesaariavaretarrane 156,668
Lard substitotes .,......ccovaivvsevrannnnnnn ressiasanens 167,712

Lard substitute .................. eriiserarsasasasananen 176,807
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For whom registered
Higgins Manufacturing Co., Providence,
R.L

P N R R N L R

Higgins Manufacturing Co., Providence,

Year

1924

T .. 1924
Van Camp Packing Co. Indianapolis,

Y« P 1926
Aspegren & Co., Inc., New York........ 1925
Brown Orcola Co,, Chicago............ . 1923
John Morrell & Co., Ottumwa, Iowa.... 1926
Associated Meat Co., Los Angeles....... 1929
Cooknut Corporation, Baltimore..... .os 1923
Cooknut Corporation, Baltimore....... 1923
Société de Stéarinerie et Savonnerie de

Lyon, Lyon, France................. 1924
American Cotton Oil Co., New York.... 1924
Alberto Valex Co, New Orleans........ 1924
Aspegren & Co, Inc, New York........ 1925

Hauser Packing Co., Los Angeles, Calif,
Anaheim Beef Co,, Anaheim, Calif. .....
1. Rokeach & Sons, Inc., Brooklyn, N.Y.
1. Rokeach & Sons, Inc., Brooklyn, N.Y.

1. Rokeach & Sons, Inc, Brooklyn, N.Y.
Baltimore Butterine Co., Baltimore, Md.

Chiknut Corporation, Brooklym, N.Y...
Panl A. Sherikjian, Holyoke, Mass. ....
Aspegren & Co., Ine., New York........
Best Foods Ine., New York.............
David A. Blanton for The Blanton Co.,
St. Lounis, Mo. .........covvvvvnneen.
Danish Packing Co., Ltd., Providence,
RL
Portsmouth Cotton 0il Refining Corp,

------------------------------

Portsmonth, Va. ......c.c0cve.... vesa
K &F Vegetable Products Co. Phila-
delphia ....... . Pecerrestsvcuns

Armstrong Packing Co., Dallas, Tex.. ...
Virginia Lard and Provision Co., Inc.,
Norfolk and Portsmonth, Va........

1925
1925

1925
1928
1925
1925
1928
1925
1925
1925
1927
1926
1927
1926

1928

Title (and/or picture)

Higgins Nut Product...... casae
(Two-lined triangle) ..........
Van-Co ............
Crackerfack .......cov00vaivuus
Ocro ...... wresanacersnns P
Airship (Airship) .............
Laverne ......
Kuokol ........ccccvv.an.
Bakwell ............cc000000. .
Chocolite .....................
Slerra (Mountain peaks).......
Selvaco .....cocvrvercrariirae
Superla ......ccoversvrrecnenss

Kreamols ........0000:
Krispy Krust ......
Nyafat ........ Vasessnare
(Hebrew charscters meaning
peither milk nor meat).......
(Hebrew characters meaning
Rokeacl’s Nyafat Hosher)....
Nu-Ine

vraves

FRENIEY F

Chiknot ......coocuvvreucances
Golden Eagle Rico (Bagle).....
Quix ............ trrrrecrernua
Best Foods Shorteping.........
Blanton’s Boend ........ veeaas .
Penobseot .......c00vevee. P
Primex ...... tesresancannen vos
Shekedol .......cccovcevveveeee
Cooklite ............. vavava ces
Sunnyland .......c.cc0ivh0a0000

o Use begun not less than one year before date of regisiration.
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{0O0KING FATS (Cont.)
Use begun

1922

1922

. 1922

1922
1922

1922
1922

. 1822

1921

1923
1923

. 1928

1923
1924
1924
1924

. 1924

Hay
Ian.

lan.
Feb.
Mar.
ay

1924
1926

1926
1926
1925
1926

June 19325

Aug.
May
Tuly
Aug.

1925
1928
1926
1926

Sept. 1926

Character of article Numbey
Solid cooking or shortening compound of vegetable or
nat oil ............. Ciesssrarassavnannss arereane ..o 190,635
Solid cooking or shortening compound of vegetable or
T A 191,766
Vegetable shortening ........c.ccoceeeriiiernnencnniinins 212,292
Lard substitutes in the nature of solid cooking fat for short-
ening and frying mediums.......ccivivviieienrnrens .. 207,111
Shortening: a greasy, pasty substance used in mixing dough
for baking and cooking.......c.ciiieiiincnroacancnans 170,680
Largd, shortening composed of vegetable oils and animal fats 212,191
Vegetable shortening ............ Cradseennaa vesssussanes 264,158
Vegetahle lard substitute..................coc00ts veseian 171,127
Vegetable lard substitute. ............iiviiiviivnnasaan 173,774
Artificial lard and cooking oil prepared by hydrogenation.. 186,085
Hard fats and cottonseed oils.............. eresasraranes 179,043
Vegetable shortening .........c.cicinmiiiiiiieainn e 179,066
Lard substitutes for ahortening and frying mediums....... 199,817

Lard substitutes, vir., vegetakle shortening compounds..... 204,030
Shortening made of vegetable and animal oils and fats.... 198,964
Vegetable fat ,............ Chiaemsasretersanananarnn coaes 203,870

Vegetable fat including sclidifled vegetable fat............ 206,861
Vegetable fat ... ....... ciiinniinintnetnnncsatersnsnren 246,328

Compound for shortening, bnklng. and cooking composed in
part of coconut oil and a small amount of peanut oil... 199,535

Pure vegetable fat for cooking..........covvieiiinnnannan 203,244
Solid cooking fat and shortening composed of animal fats 211,903
Vegetable shortening ......... Crrrtarraeraens cereneeans 202,692
Shortening ....cuvvivincvinissironsrtassnannacsnsarsnsnnas 207,025
Prepared shortening, oleomargarine, and salad ofl........ 206,360
Solid cooking or shortening compound of vegetable oil..... 223,496
Vegetable shortening ..........cciiiiirininenacianiaannas 218,925
Pure vegetable fat for baking, frying, cooking, and short-

ening .......ccciihinninnas Cavasasun tebertaatarassay 224,894
Cottonaeed oil shortening.........cccveiiiiavan Nevsianes 216,783

Lard substitute composed of vegetable fats, oleostearin, heef
fat, pure lard .......0ccrcieanitnessnreiianssnansenss 244,699
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TRADE-MARKS OF COMPOUNDED

For whom registered
E. F. Drew & Co., Inc., New York.......
Musher and Co., Washington, D.C, .....

Vegetable Products, Inc., Newark, N.J. ..
Vejola Co., Inc., Philadelphia, Pa. ......

Arizona Packing Co., Phoenix......... .
Wilson & Co,, Inc,, Chicago.............

Ida Kossoff, New York.......
Swift & Co,, Chicago.........cccvvene..
Baltimore Butterine Co., Baltimore.....
Texas Vegetable Oil Co., San Antonio, Tex.
Musher and Co., Washington, D.C. .....

Swift & Co., Chicago....... vicesresunan
Edwardsville Creamery Co. (Ill-Mo Nnt
Margarine Co.), Edwardsvilie, I1l. ...
J. E. Dufiner (Southern Products Co.),
Oklahoma City, Okla. .............
Van Camp Packing Co. Indianapolis, lnd.
Gulf & Valley Cotton Qil Co., Ine.,
New Orleans ...........cocvvenvnnn

Lyto Corporstion, New York...........
Vegetable Oil Products Co,, Ine., Los
Angeles ........... ..t eiieaaan
Corn Products Refining Co., New York..
Globe Grain & Milling Co,, Los An-
geles, Calif, ..........ooovuvrinnnnn.
Glidden Co,, Cleveland, Ohio...........

Year

1929
1928

1928
1928

1929
1928
1928
1928
1928
1928
1928
1929
1929

1929
1930

1930

1929

1930
1930

1930
1930

Title (and/or picture)

Xtra Fine .......... vesnnaas .
Shortnaise .........cc.0vivuvas

O-Veg .covvvviiviviecnns
Vejola ......... fessesaasaaas .
Fenix .....vvvvvuas vacrareanas
Hydro-fat .................
Kossofat .................
Fryene ...... iebsereranes
Nut-fe ......ccoovvieeinnns P
Suncrisp ....covvveinvaraniians
Saba, Jose Sabate ........
SADCO .....oivivsvininsnens e
111-Mo Shortening .............

Preferd-Nut ..........cc....
Creamtex ... ...covvevceacesnas

Blue Plate Shortening (Three

plates) ...............0... .e
Lyto .....cvicvvuviavencas,s ves
White Cap (Chef’s head).......
Mazola Shortening ........... .e
Bestola ...........ccovviavue .
Durko .....ccccivcvunvavcnnes .
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J00KING FATS (Concluded)
Use begun

{ov,

iept.

dct.
{ov.

{ov.
iov.

[an.
Jan,
lan.
Hay
ay

Sept.

Nov.

Dee,
Jan.

Feb.

1926
1927

1927
1927

1927
1927
1028
1928
1928
1928
1928
1928
1928
1928
1929

1929

Mar, 1929

May

1929

Aug. 1929

Mar,

1930

June 1930

Character of article Number

Vegetable compound for baking, shortening, and cocking... 255,306
Vegetable shortening and vegetable shortening with milk

used as a baking compound.......... il 238,190
Vegetable shortening .....ccivviirvavsnsnessvensenrsnenas 238,716
Compound of vegetable fat, ., . . principally coconut oil, for

frying, baking, and shortening..........c.cvvinvanena. 243,981
Pure-focd vegetable shortening composed of cottonseed oil

and other ingredients ........cciiiveinnrenncaennaes 255,862
Hydrostearoleine composed of hydrogenated vegetnble oil of

lard-like appearance and consistency............. v.. 245,631
Vegetable fat ........00ceinntierccrinncnnsncscnnssnnsnsns 246,828
Frying fat ...voiiceinerronarsrascnecarsarsnsnssnannnnns 249,695
Lard substitute .....cvviiiinvrnnnnricrsansranessnsancss 242,787
Vegetahle shortening ... .o ovnevvnannrvrsiaanacnnansnes 247,150
Shortening consisting of blended or mixed hardened oils

and fats (... il ettty 247,002
Vegetable shortening ........c.cciicieninncnncncansnsanas 267,763
Nut shortening .............. errarane errennanesrnanasas 257,742
Nut product used as a shortening..........co00ee. careas 256,315
Vegetable shortening ....... YA 267,425

Shortening or cooking fat composed of fatty, oleaginouns, or

unctuous food substances...... Srevsasrenran hiresans .. 274,678
Vegetable {at in the nature of a lard auhstitute ............ 260,276
Vegetable shortening .......ccivviieinniennsriiniennnnes 270,159
Pure vegetable fat for shortening and frying.............. 266,390
Oi] shortening ......c0iviuiiiaiannssrnnssoncansanasonnns 271,878

Pure vegetable shortening......ccoovviiirinnnanrerrsnans 278,831



APPENDIX B

EXCERPTS FROM UNITED STATES FOOD ADMINIS-
TRATION REPORTS AND REGULATIONS

“Fafs—The importance of fats and oils in the diet of the
people, together with the scarcity of these products in all the bel-
ligerent countries except the United States, caused the Food Ad-
ministration to lay particular stress upon their conservation. No
complete survey of the fat situation had ever been made and
under Food Administration control it was necessary to make
such & survey with special reference to vegetable oils. With the
knowledge of the supply thus obtained, special attention was
given to the control of the supply through a conirol over exports
and imports. Through the action of the War Trade Board ex-
poris of fats to neutrals were greatly restricted and where al-
lowed were generally limited to the minimum requirements of the
importing country.

“The increased production of animal fats through the stimu-
lation of hog production is hereinafter referred to. A few com-
pulsory measures were adopted to prevent waste in the use of
fats. Cottonseed crushers and refiners were required by regula-
tion to extract the greatest possible amount of edible oil. The
use of shortening in bread was limited by the bakery regulations
so that no more than two pounds of vegetable shortening could
be used to one barrel of flour. The use of lard in bread was en-
tirely forbidden and the amount of fat used in other bakery
products was ailso limited. These regulations merely insured that
no more shortening could be used by bakers than was in fact
necessary. As elsewhere poted, careful attention was also given
to the conservation of futs through the increased utilization of
garbage. The conservation of butter also held an important place
in the conservation program.

“The special license regulations referring to vegetable oils
will be found in Exhibit Q.”:

“Cotton seed and its producis—Prior to Food Administration
control merchandizing methods were conspicuously absent in
this industry and at each turnover of seed or oil or meal the
speculative feature was more often than not present. It was

1 Annmal Report of the United States Food Administretion for the Year 1918
(Washington, D.C., 1918), 13,
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characteristic of both small and large dealers as in no other in-
dustry, and in equal measure created the necessity for and the
difficulty of control. The Food Administration rules were aimed
at hoarding, speculation, and resales, The resulting decrease in
speculation, combined with several agreements between the Food
Administration and the trades, resulted in a price stabilization
for the 1917 crop after the greater part of the crop had been
marketed and the costs of the raw materials thereby determined.
In addition for the 1917 crop the Food Administration preseribed
maximum spreads for cottonseed dealers and crushers and for
refiners of oil, and for lard substitute manufacturers. The success
of this action is indicated by the fact that although the farmer
received approximately £10 per ton more for his cotton seed
than in the previous year the lard substitutes and cottonseed
meal were delivered to the consumer at no greater cost than
in 1917,
~ “For the 1918 crop, after conferences with producers, dealers,
and refiners, the Food Administration announced a stabilized
price for cotton seed of $70 per ton in car lots f.0.b. cars, based
on & yield of 41 gallons per ton of seed, and a price varying
ebove and below this basis according to the quality of the seed
measured by its yield in products in the different zones estab-
lished by the Food Administration. Analyses were made from
time to time in the various sections to determine the quality of
the seed. This stabilization has proven satisfactory and has met
the approval of producers generally,

“Copy of the regulations governing dealers and brokers in
cotton seed and its products and manufacturers of oleomargarine
and other butter substitutes, etc., is attached as Exhihit Q.

“EXHIBIT Q.

“UNITED STATES FOOD ADMINISTRATION—SPECIAL LICENSE
REGULATIONS NO. IX.

“Dealers and Brokers in Cotton Seed and Peanuis and Cofton Ginners—
Crushers of Cotton Seed, Peanuts, Soya Beans, Palm Kernels, and
Copra—Importers of Peanuts, Peanut 0il, Soga Beans, Sopa-Bean
Oil, Palm Kernels, Palm-Kernel Oil, Copra, Copra 0il, and Palm,
Oil, and Dealers and Brokers in Such Imported Producis—Refiners
of, and Dealers and Brokers in, Cotion-Seed Oil, Peanut 0Oil, Soya-
Bear 0il, Palm-Eernel 0Oil, and Copra Oil.

“Effective July 1, 1918.

“This pamphlet contains all special regulations applying to the
licensees named ahove, issued up to and including July 1, 1918. All
licensees are also subject to General License Regulations No. 1, issued

3 Ibid,, 20-31,



308 AMERICAN VEGETABLE-SHORTENING INDUSTRY

In a separate pamphlet. General and special regulations of this series
supersede all regulations of series B as for the above licensess on
July 1, 1918,
"[IX—A—1, 3, 3, 4.]
“SreciaL License Recurations No, IX, , .. .

“A. Special Regulations Governing Licensees Dealing in Cotton Seed and
Peanuts, Brokers, in Such Commeodities, and Cotton Ginners. . . . .

“RuLe 2. Cotton seed not to be sold for feed or fertilizers—The
licensee shall not, without the written consent of the United States
Food Administrator, sell or use cotton seed for feed or fertilizers, .. ..
“OX—A~—1, 2, 8, 4, 5, 6, 7. Dec. 13, 1918. Substitute this for IX—A1, 2, 8,

4and IX—A—5,8, 7 (a).} ...

“Ruiz §. Cotton seed or peannts to be sold af nof more than reason-
able advance over cost.—The licensee shall sell cotton seed and peanuts
at not more than a reasonable advance over the actual cost to him of
the particular cotton seed or peanuts sold without regard to the mar-
ket or replacement value at the time of sale,

“Note.~—Effective July 1, 1918, and until further notice the Uniied
States Food Administration will regard any sale of cotion seed at ad-
vances greater than those indicated below over the prices paid for such
cotton seed as a violation of the above rule:

“(1) Purchase and sale of cotion seed where the licensee provides
the necessary facilities and capital, and bears the expenses and risks
incident to the business, §3 per ton (including delivery and loading of
seed into cars at mills.)

“(2) Purchase and sale of cotton seed where the licensee operates as
principal but his capital is furnished by another and his expenses and
business risks and facilities in whole or in part are borne by another,
or where the licensee operates as agent under his own license or under
the license of another, $1.50 for each ton of cotton seed negotiated by
him. The remainder of the margin as provided for in paragraph 1 shail
be retained by the party or parties furnishing the capital and factlities
and assuming the risks and expenses in whole or in part.

“(3) Any margin or commission in excess of 25 cents per ton to a
licensee operating either as broker or as dealer who buys and sells
cotton seed in car lots will be regarded as unreasonable. Any commis-
sion must be paid by eiiher the seller or final buyer ont of his spread
or margin, and if any dealer in car lots takes a margin for such
handling the person who buys from him shall dedoct such margin
from his own permissible spread or margin unless it has aiready been
deducted by the original seller. . . . ™

“(1IX—D—1, 2, 8, 4, 5, 8.1
“D. Special Regulations Governing Refiners of Cotlonseced Oil, Peannt
0il,” Soga-Bean Oil, Paim-Kernel Oil, Palm 0Oil, and Copra Oil, and

Dealers and Brokers in Such Refined Oil,

“RuLe 1. Cotfonseed oil or peanut oil not to be bought or sold be-
forz Angust 1.—The licensee shall not buy or sell any cottonseed oil

* Annnal Report of the United States Food Administration . . .. 1918, 155, 158-57,
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or peanut oil made or to be made from new-crop cotton seed or pea-
nots grown in the United States before August 1 of the year when such
Crops are grown.

“RuLe 2. Refiners must use efficient methods.~The licensee shall
refine in an efficient method to produce the largest yield of feldible oil.

“Rure 3. Contracts must propide for delivery in four months.—
The licensee shall net make any contract for the sale of refined cotton-
seed oil, refined peanut oil from domestic peanuts, or refined soya-bean
oil from domestic soya beans for shipment or delivery more than four
months after the making of such contract.

“RuLe 4. Imported oil to be sold onip against actual purchases.—
The licensee shall not contract to sell refined oil made from imported
commodities except against actual purchases of the imported material.

“Rure b. Domestic oil 1o be sold at reasonable advance over cost.—
The licensee shall sell cottonseed 0il, peanut o0il manufactured from
domestic peanuts, and soya-bean 0il manufactured from domestic soya
beans, at not more than a reasonable advance over the average cost to
licensee of the crude oil from which such oil was refined. The licensee
may consider all refining plants operated by or controlied by such
licensees as a single unit. Licensees who control mills ¢rushing oleagi-
nous materials must credit all raw materials obtained from such
crushing mills at the same price at which they could purchase the
same products in the open market at the time of transfer.

“Note.—The United States Food Administration will indicate from
time to time what margins it considers fair,

“Rurs 6. Carload shipments—Minimum weighis—All carload ship-
ments of cotton seed oil when in tank cars shall be loaded to capacity
unless different minimum fs authorized by special written permission
of the United States Food Administrator.”

“Wholesalers and jobbers of nonperishable food commodi-
ties.—Wholesalers and jobbers and those retailers subject to
license were required to apply for a license on or before Novem-
ber 1, 1917, by the proclamation, copy of which was included
in our last annual report. One of the basic regulations governing
these licenses required them to sell nonperishable food commodi-
ties at not more than a reasonable margin over their average
invoice cost. The purpose of the rule was to protect the con-
sumer from the inflated market values then existing, due to specu-
lation and the extraordinary conditions prevailing. The Food
Administration ruled that a reasonable margin did not exceed
the margin customarily enjoyed before the war or an even market
under free competitive conditions. The result was the sale of
these stocks in most instances at a reasonable profit, but at prices
far below the replacement value, and the saving to consumers
of sums which in the aggregate were enormous.

L ibid., 183.
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“Later, maximum margins were prescribed for the more im-
portant nonperishable commodities, such as sugar, flour, ham,
bacon, lard, sirups, canned fish and vegetables, and dried fruits,
A full list of these commodities and the maximum margins fixed
therefor will be found in the special license regulations govern-
ing dealers in nonperishable food commodities, attached hereto
as Exhibit R.

“The regulations further provided that goods should be kept
moving in a direct line from the producer to the consumer. No
resales within the same class of trade were allowed except for
justifiable causes where some special economic service was per-
formed, and in such cases the parties to the transaction were as a
rule held to a joint profit which could not exceed that allowed to a
single dealer,”

“EXHIBIT R.

“UNITED STATES FOOD ADMINISTRATION SPECIAL LICENSE
REGULATIONS NOS. XI AND XIL

“Wholesalers, Jobbers, Importers, Relailers, and Brokers of Licensed
Nonperishable Food Commodities (Including Official Interpreta-

tiom)
“Effective June 15, 1918.

“'l'lus pamphlet contains all special regulations applying to the
above licensees issued up to June 15, 1918. Such licensees are also sub-
ject to General Regulations No. I, dated May 3, 1918, which, together with
this pamphlet, supersede, as to the above licensees, all regulations of
Series B on June 15, 1918. . . ..

“X1I, WHoLEsALERS, Jospzas, IMronTERS, RETAILERS.

“4A. Special Rules Applping fo Licensed Nonperishable Food
Commodities . . . .

“Maximum Margins on Sales by Wholesalers to Retailers. . . . .

“[XI-—A—&, note, continned (1) (a). Nov. 1, 1918. Substitule this for pages
XI-—A—§-—note, continged (1) and XI—A-—5—note, continned (2).] . . . .

“Margins and profifs.— . ...

“Sale of lard substitnutes:

“The following ruling has been made by the law department in
reply to an inquiry regarding jobbers® margins on lard substitate:

*“We beg to scknowledge your letier of Sepiember 28 in which yon
inquire whether it is against the Food Administration regulations for
a wholesale jobber to sell lard smbstitute at less than 24% cents,
tierce basis, which under the stabilized program he purchases at 23

210p. cit., 24.
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cents. The Food Administration regulations provide a maximum mar-
gin for the wholesaler of 134 to 2 cents per pound over the purchase
price delivered at railroad station. A general stabilizatiom program
affecting lard substitute and other cottonseed products has now been
adopted by the Food Administration for the purpose of eliminating
speculation and reducing the margin between the producer of cotton-
seed and the consumer of lard substitute, and this program has been
approved by representatives of all interests concerned who have ex-
pressed their desire to cooperate. In view of the circumstances ser-
rounding this program, it will hereafter he considered an unfair
practice for any jobber to sell lard substitutes or lard compound in
lots of less than 5,000 pounds at a margin over his delivered purchase
price less than 1% cents (or 1% cents where the jobber purchases in
lots of 30,000 pounds or more and receives a concession of one-fourth
cent).

“1It should be pointed out that this actiom rests solely on the
peculiar circumstances surrounding the cottonseed program. The rea-
sons applying to lard substitute do not apply to any other commeodity
handled by wholesale grocers; and the policy of the Food Administra-
tion and its Distribution Division is decidedly opposed to the applica-
tion of any similar principle to other commodities.

“ ‘It should further be pointed out that the 2-cent maximum margin
for jobbers applies on the actual purchase price. The jobber who pur-
chases in lots of 30,000 pounds at 22% cents must sell at not to exceed
24% cents.'

“The maximum margins permitted on sales of nonperishables by
wholesalers to retailers prescribed in the announcement of June 6,
1918, and in the note to Rule XI—A-b include local cartage, but does
not include delivery charges incurred by the wholesaler in delivering
by truck to points to which shipment might be made by rail. The
actual expenses of making such deliveries by truck may he charged by
the seller to the parties to whom the sale is made after the price has
been fixed by the seller in conformity with said Rule A—5 and an-
nouncement of June 6. In no case, however, shall the added charge be
in exceas of the freight charge. (Opinion A—118, July 26, 1918.)

“A brokerage may be paid to a broker in a permissibie resale from
one jobber or wholesaler to another. The brokerage must, however,
be deducted from the profit of either the buyer or seller, so that the
price of the goods in the course of further distribution shall not bear
such brokerage. (Opinion A—118, Aug. 16, 1918.)™

“EXHIBIT 5.

“UNITED STATES FOOD ADMINISTRATION, SPECIAL LICENSE
REGULATIONS NO. XIII-MANUFACTURERS OF BAKERY
PRODUCTS (INCLUDING OFFICIAL INTERPRETATIONS.)

“This pamphlet contains all special regulations applying to manu-
facturers of bakery products issued up to and including May 3, 1918,

t Ibid., 147, 168, 176, 176, 177-8.
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and supersedes Bakers’ Regulations, Series D. Such licensces are also
subject to General Regulations No. 1, issued as a separate pamphlet.

* e s

“Srecial License Reauritions No. XIII

“A. Special Regulations Applying to All Licensees Manufacturing
Bakerg Products. . . . .

“[XIII—A—%, 6, 7.]

“RoLe A-—5. Stocks of wheat flour, sugar, and shoriening, limited —
The licensee shall not, without the written consent of the United States
Food Administrator, or his duly authorized representative, keep on
hand or have in possession or under control, by contract or other ar-
rangement, at any time, wheat flovr or sugar in a quantity in excess
of the reasonable requirements of his business for use by him during
& period of 30 days, or shortening in a quantity in excess of the rea-
sonable requirements of his business for use by him during & period
of 60 days: Provided, however, That this rule shall not prevent the
licensee having in transit sufficient flour or sugar or shortening to
maintain the licensee’s stock within the limits herein fixed.

“Note—Only in cases in which peculiar circumstances demand it,
will permission be given to a licensee to keep more than 30 days’ sup-
Ply of flour or sugar or more than 60 days’ supply of shortening on
hand or under control. A licensee who desires to make an application
for such permission should present his case to the Federal Food Ad-
ministrator for the state in which the bakery for which permission s
asked is located. -

“This rule does not prohibit & licensee who is entitled to use butter
from holding or arranging for a season’s supply. . . . ™

- - - . . . - - . . - - - - * -

Special Regnlations for Licensees Engaged in the Business of
Manufacture and Dealing in Lard Substitules

Special Permits May Be Issued in Special Cases
RuLE 1.—Every licensee engaged in the manufacture of lard

substitutes shall be subject to the following rules, provided, that
in any special instance the United States Food Administrator

may issue a special permit autborizing an exception to be made:

Hoarding—Season’s Supply.

a} He shall not store, keep on hand, or have in his possession
or under control by contract, or other arrangement, at any time:
« e+ - (2) Any lard substitute, other than of his own manu-
facture.

b) He shall not carry in stock any lard substitute for a period
exceeding thirty days.

1 Annnal Report of the United Staies Food Administration . . .. 1018, 223, 225.
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Contracts for Delivery Beyond Thirty Days, Prohibited. . . . .
Contracts in Excess Manufacturing Capacity, Prohibiled, . . . .
Sales to Certain Concerns, Prohibited. . . . .

¢) He shall not knowingly make any sales of lard substitutes
to any firm, corporation, association or individual who is not
regularly engaged in the necessary distribution or in the use or
consumption of lard substitutes.

Purchase of Raw Material. . ...

f) He shall not knowingly make any purchases of the raw ma-
terials entering into the manufacture of lard substitutes from any
firm, corporation, association or individual who is not regularly
engaged in the necessary distribution or in the production of said
commodities.

Manufacturer's Price; Differential, . . ..

RuLe 6.—No manufacturer engaged in the manufacture of lard
substitutes shall, without the written permission of the United
States Food Administrator, sell or offer to sell lard substitutes at
higher prices in one market than he is selling or offering to sell
the same quality or brand in any other market on the same day.

Differentials. . . . .

Note—The selling price of lard substitute, delivered, tierce
basis, is 22% ¢ per pound in lots of 5,000 pounds or more and
23% ¢ per pound in lots of less than 5,000 pounds, based upon
the customary terms of payment within 30 days, with privilege to
the buyer of % of 1% discount for payment within 10 days. An
additional discount of % of 1% shall be made to buyers of 30,000
pounds gross or over. These prices, when for export, apply de-
livered at American seaport. The following differentials shall
apply to package or case goods, over and above the base price as
specified above,

d)} These findings are based upon the price received by the
producer for his cotton seed translated into the fair price of
cotton seed oil, which oil you have been requested to purchase,
treat and store in order that it may, without advance in price,
be available to the consumer as cooking fat in the approaching
period of scarcity due to cessation of production.

‘Wholesalers, jobbers, importers, retailers, and brokers of lard
and lard substitutes are governed by special rules applying to
licensed non-perishable food commodities. The maximum mar-
gins on sales by wholesalers to retailers is named as 1% ¢ to
2 ¢ per pound.?

t United States Food Administration Laws and Rulings, Commerce Clearing
House, Chicago, New York (Chicago, Hillison and Etten Company, 1918).
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TABLES

TasLe I.—CorronNsEep Propucep ano Causaep, Caupe Omn, Pro-
DUCED, AND O1L EXPORTED, ANNUALLY, FROM 1874-75*
(Seed in thousand tons; oil in million pounds)

Year Cottonseed | Cottonseed | Percentage | Crude of] of Pereentage
produced crushed crushed produeed | exported | exported®
1874-75...] 1.687 84 5.0 25 3.1 12.4
1875-76...] 2.057 123 6.0 a7 2.1 5.7
1876-77...] 1,969 98 5.0 30 12.8 43.3
1877-78...] 2,148 150 7.0 45 31.4 82.9
1878-79...] 2.268 181 8.0 b4 40.1 73.7
1879-80...] 2.616 235 9.0 n §2.5 74.3
1880-81...] 3.039 182 6.0 b5 25.8 47.2
1881-82...| 2.455 295 12.0 88 5.4 6.1
1882-83...] 3.266 392 12.0 118 3.1 2.7
1883-84...| 2,638 3% 15.0 118 2.0 2.8
1884-85...| 2,625 499 19.0 150 47.7 31.9
1885-86...| 3,045 5718 19.0 174 48.8 27.0
1886-87...] 3.018 694 23.0 208 30.5 14.6
1887-88...} 3.291 823 2.0 47 3.4 13.5
1888-89...! 3,310 794 24.0 238 20.2 8.5
1889-90...| 3.495 874 23.0 262 100.4 38.3
1890-91...] 4.093 1.023 25.0 7 82.5 26.9
1891-92...1 4.274 1,068 5.0 321 103.9 32.4
1892-93...| 3.183 1.050 3.0 315 71.0 2.5
1893-94...] 3.579 1,431 40.0 429 112.2 26.1

* Production data are official estimates for yesrs ending July 31; export
data are official data for years ending June 38; bere taken mminly from Buress
of the Census, Cotton Produetion and Distribution, Season of 1951-3% (Bulletin
169), 72, and tbid., Seasons of 193233 (Bulletin 178), 3. A beadnote to the tabls
states that in its preparation ™a pumber of sources of information bave berm
utilized, but it has been found fmpracticable to secure in all instances satisfse~
tory data for the yeary indieated, and only an spproximation to the facts is
claimed. . . . .* Exports include both crude and refined oil, for which separats
statistics are available only from 1922 (see Table 1.4).

* These percentages are rendered alightly inacemrate by the lack of identity
in 12-month periods covered by production and export data; they are also too
low because a more or less considerable part consisis of refined oil.
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Yoar Cottoneeed | Cottonseed | Percontage | Cruds oll on Percentage
produced erushed h produced | exported | exporteds
1894-95...| 4,792 1,677 85.0 508 158.9 3.6
1895-96...] 8,416 1,435 42.0 430 145.8 33.9
1896-97...| 4,070 1.628 40.0- 488 204.0 41.8
1897-98...| 5.253 2,101 40.0 630 301.7 47.9
1898-99...] 5.472 2,353 43.0 706 379.7 53.8
1899-1900.| 4,668 2,479 53.1 700 351.8 50.3
1900-01...| 4,830 2,415 50.0 725 370.2 51.1
1901-02...] 4,630 3.154 68.1 890 247.8 27.9
1902-03...] &5.002 3,269 64.2 922 267.3 29.0
1903-04...] 4,716 3.241 68.7 914 217.6 23.8
1904-05...| 6,427 3.345 52,0 1,004 386.5 38.5
1905-08,..| 5.060 3,131 61.9 943 328.5 4.8
1906-07...| 5.913 3,844 65.0 1,153 314.1 27.2
1907-08...] 4.952 2,565 51.8 773 307.6 39.8
1908-09...| 5,904 3,670 62.2 1,101 383.2 34.8
1909-10... 4.462 3,269 73.8 982 224.0 22.8
1910-11...| &.176 4,106 79.3 1,260 225.5 17.9
1911-12...] 6,997 4,921 70.3 1,512 399.5 26.4
1912-13...| 6,104 4,580 75.0 1,393 315.2 22.6
1913-14...] 6,306 4,848 76.9 1,450 193.0 13.3
1914-15...| 7.188 5,780 80.4 1,719 818.4 18.5
1915-16...] 4,992 4,202 84.2 1,253 266.5 21.3
1916-17...| 5,113 4,479 817.6 1,408 159.0 11.3
1917-18...| &5.040 4,252 84.4 1,312 100.8 7.7
1918-19...] b5.360 4,479 83.6 1,325 178.7 13.5
1919-20...| 5.074 4,013 79.1 1.211 159.4 13.2
1920-21...[ b,971 4,069 63.2 1,309 283.3 21.6
1921-22...| 8,531 3,008 8.2 930 91.6 9.8
1922-23...| 4,336 3,242 74.8 1,003 64.3 6.4
1923-24...| 4,502 8,308 3.5 980 39.4 4.0
1924-25...] 6,051 4,605 76.1 1,404 53.3 3.8
1925-26...| 7.150 5,558 7.7 1,617 63.2 3.9
1926-27...] 7.989 6,306 78.9 1,888 57.6 3.0
1927-28...] 5,758 4,654 £0.8 1,477 61.5 4.2
1928-29...| 6.435 5.061 78.6 1.604 29.5 1.8
1929-30...| 6,590 5.016 76.1 1,672 32.0 2.0
1930-31...| 6.191 4,715 76.2 1.442 26.4 1.8
1931-82...| 7.602 5,828 70.1 1,694 41.0 24
1932-33...] b5.782 4,621 9.9 1,446 44.4 31
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1922..33*

(Thousand pounds)

TanLE I A—ExrorTs oF CoTToNsEED O1L, CRUDE AND RuriNED,
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computed from the other two columps. Data for 1933 are pre-
, direct from the Burean of Foreign and Domestic Commerce,

* Basic data from Commerce and Navigation of the United States. Total

and
liminary,
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TaBLE II.—ASPEGREN EsTIMATES oF DoMESTIC UsES 0OF COTTONSEED
O1L, ANNUALLY FroM 1874-75 1o 1911-12*
(Milllon pounds)

‘Year Soap | Balad | Cooking| Lard |Oleomar Packing | Other
Bept.-Aug. Total | making [ ofl and com- | garine |aardines | pur-
beking | pound poses

1874-75........ 15.4] 10.0| 4.0 1.4
1875-76........ 24.9| 15,9 6.0 . 3.0
1876-77........ 10.1 1.2| 6.0 . . 2.9
1877-78.. ..|] 11.8( 4.0 6.0 . 1.8
1878-79..,...... 8.1 4.0 3.2 0.9
1879-80........ 84| 4.0| 3.2 1.2
1880-81....... . 189 7.9 4.0 4.0} 2.0 1.0
1881-82........ 61.5| 31.8| 6.0 . | 19.90 2.0 1.8
1882-83...... ..|103.3| 47.8| 7.9 2.0 | 39.8] 4.0 1.8
1883-84........| 72.5] 23.9| 11.9 2.0 29.9] 4.0 0.8
1884-85....... J 70.47 19.9( 8.0 2.0 29.8; 6.0 2.0 | 2.7
1885-86........ 111.2| 47.8( 9.9 3.2 | 39.8} 6.0 2.0 | 2.5
1886-87........ 150.00 63.7( 9.9 3.2 | 59.7| 8.0 3.2 | 24
1887-88...... ..|181.4| 71.6| 11.9 4.0 | 79.6| 8.0 3.2 | 3.1
1888-89........ 185.0| 79.6 | 11.9 4.0 | 79.6| 9.9 4.0 | 6.0
1889-90........ 128.3| 35.8 | 11.9 4.0 | 59.7| 9.9 4.0 | 3.0
1890-91..,...... 188.4| 51.7| 11.9 4.8 | 99.51 11.9 2.0 | 6.6
1801-92........ 198.0| 59.7 | 11.9 4.8 | 93.5] 11.9 4.0 | 6.2
1892-93........ 177.9| 35.8 | 13.9 4.8 | 99.5| 13.9 4.0 | 6.0
1893-94....... | 231.2; 67.71 13.9 6.0 1119.4, 13.9 4.0 | 6.3
1894-95........[822.2] 71.6] 15.9 6.0 |199.0{ 15.9 6.0 | 7.8
1895-96......../212.4| 39.8] 17.9 6.0 {119.4] 15.9 6.0 | 7.4
1896-97........)277.6| 43.8: 19.9 7.9 [171.1] 19.9 6.0 | 9.¢
1897-98......../299.0| 89.8 21.9| 11.9 {167.2] 27.9 | 11.9 |18.4
1898-99..... «.|298.1] 39.81 20.8| 13.9 |179.1]| 19.9 6.0 | 9.6
1899-1800. ..... 359.2| 47.8| 31.8| 15.9 [238.8| 10.0 6.0 | 8.9
1900-01...... ..|419.7| 56.7 | 39.8| 17.9 |286.5| 8.0 6.0 | 5.8
1901-02........ 722.5| 131.8 | 51.7| 33.8 |477.6| 8.0 6.0 [14.1
1902-03........ 718.5| 119.4 { 61.7| 45.8 [457.7| 8.0 9.9 | 16.0
1908-04........[810.8] 129.4 | 95.5| 59.7 {437.8| 6.0 | 13.9 | 68.5
1904-05......../837.9| 179.1 |111.4| 67.7 |398.0{ 4.0 | 13.9 |63.8
1905-G6. ...... .| 797.6| 119.4 1107.5) 79.6 [437.8] 4.0 | 11.9 |37.4
1906-07......../682.6] 99.5| B7.6| 99.5 |358.2] 4.0 9.9 (239
1907-08..... oo 477.6) 79.6 | 59.7| 79.6 [238.8] 2.0 8.0 | 9.9
1908-09....... .(600.0] 87.5| 59.7] 79.6 [338.3| 6.0 6.0 | 22.9
1909-10........| 887.8] 159.2 | 79.6] 158.2 }398.0| 15.9 8.0 | 67.9
1910-11........(929.2] 179.1 | 99.5] 159.2 |437.8| 19.9 11.9 | 21.8
191112, ..... .+|936.7| 179.% | 79.6] 179.1 |445.8| 27.9 | 11.9 (13.3

* Data (converted from barrels at 398 pounds to the barre!) from Aspegren
and Company, Cotion Oil {3d ed., New York, 1209, 6th ed., New York, 1913).
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Tasre I11.-—ASPEGREN ESTIMATES oF Uses oF ExrorTED COTTONSEED
O1L, ANNUALLY FROM 1874-75 To 1911-12¢

{Barrels)
For
Year For For In In packing| For
ending sslad |cooking| soap eom- | artificial jsardines| other Totsl
Aug. 81 oll and | making | pound | butter and pur-
baking lard other | poses
fish

1875.....| 4,000 .o | 2,000 .. | L850 7,850
1876.....1 2,500 aee ) 1,500 200 1,110 5,300
1871..... 20,000 eus | 10,000 500 1,500 32,100
1878.....| 50,000 ... | 85,000 500| 750 7,550 93,800
1879.....| 53,000 .eo | 40,000 500| 750| 6,750 101,000
1880..... 60,000| 500| 60,000 e..] 1,000| LO0O{ 9,100! 131,600
1881.....| 30,000 500| 25,000 eeo | 1,000 500| 7,600 64,600
1882.....|. 6,000} 300| 5,700 800 200 400 13,400
1883..... 3,000 aee | 3,000 500| 300! 1,000 7,800
1884..... 35000 500 25,000 500! 1000 5001 5300 67800
1885.....| 60,000) 1,000| 50,000 500 1000| 500 7,000 120,000
1886.....) 60,0007 1,000) 48,000 5001 L000; 500) 6,600} 117,600
1887..... 40,0001 500} 30,000 500 1000| 500 4,000 76,500
1888,....| 44,000] 500 34,000 500| 1000] 500 4200 84,700
1889..... 24,000 500 20,000 5001 1L006| 500{ 4,000 50,500
1890..... 150,000] 2,000 80,006| 2,000 5000 1,500|10,500, 251,000
1891..... 100,000 3,000| 70000; 4000{ 10,000 2,000)|18,000| 207,000
1892..... 120,000| 4.600 100,000 6,000{ 15000) 3,000]13,000| 261,000
1893..... 100,000| 4,000f 30,000| 8000| 15000] 3,000 18,000 178,000
1894.....1100,000| 5,000!120,000| 10,000 | 20,000 4,000 22,000 281,000
1805.....(150,000| 6,000 160,000 15000 | 35000| 6,000 28,000 400,000
1896.....| 130,000] 7.00G|140,000] 20,000 ] 40,000] 7.000|22,000! 366,000
1897.....1170.000| 8000]200,000| 25000| 70,000! 10,000 29,000 512,000
1898..... 200,000| 9,000 | 220,000| 30,000 | 150,000 | 15,000 32,000 | 756,000
1899.. ...} 300,000 | 10,000 | 406,000} 50,000 | 150,000 } 20,000 | 32,000| 962,000
1900..... 230,000 | 11,000 [ 320,000 56,000 | 180,000 | 20,000 | 33,000 | 874,000
1901..... 300,000 | 12,000 | 280,000 | 75,000 | 200,000 25000]38.000 930,000
1902..... 160,000 | 13,0000 50,0001 60,000 | 100,000 | 20,000 ; 20,000 423,000
1903..... 250,000 | 14,000 { 130,000 | 80,000 ) 150,000 mwo;zﬁ.ooo 670,000
1904..... 220,000 | 15,000 90,000 80,000 | 150,000 | 30 |25000 800,000*
1905..... 360,000 | 16,000 | 260,000 | 100,000 | 250,000 | 30 000 | 1,000,000
1906. .... 230,000 | 20,000 | 150,000 { 100,000 | 260,000 30,0(050.000 840,000
1907..... 290,000 | 25,000 140,000 | 100,000 | 235,000 | 20,000 : 60,000 | 800,000
1908..... 210,000 | 30,000 | 130,000 | 100,000 | 225,000 | 20,000 { 56,000 { 774,000
1909..... 356,000 | 35,000 | 170,000 | 140,000 | 250,000 30,0001 19,000 994,000
1910..... 120,000 { 40,000 | 50,000 80,000 | 130,000 20,000 10,000 450,000
91l..... 180,000 | 45,000 | 100,000 90,000 { 120,000 26,000 9, 564,000
1912..... 200,000 | 60,000 180,000 | 35,000 | 25,000 950,000

zao.owi%,wo

* Sguree as for Table IL
'Corradtohhoflmlha“uew,m!orim.mtorl’“,md
610,000 for 1904. The errors may be in totals or in One or more componenis.
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TABLE IV.—CLASSIFICATION OF TRADE-MARK REGISTRATIONS OF
Comrounp, 1868-1930*

Number | Number of Number | Number of
Year regiatered |{ which use Yeoar registered | which use
began bogan
1820 (D) ..... . . 1 11211 PO 3 3
1868.......... J oo 1 1902, . cennnens 3 11
1903...ccvuees 9 5
11 T . 2 f1904........... 6 2
1874.......... . 1 . 1905........... 4 3
1875, c0vanens . 1906.......u.u. 9 10
1876, cvienenns . 1907....ceuen.. 9 7
1877 vinnnnns . 1908...erensees] 12 5
1878, v cvinennn| .. 1909, iiuennnns 1 4
1879 cvunenn. .. 19100, ..nvneens 4 5
1880...0ieen. . . _
I911...cueenn. 5 3
£ L:12) DU 1 1 J1912........... 4 1
1882, 0 ciinennn. 6 6 [1918........... 3 10
1883...0eiinnnn . . 1914...... ceees 8 10
1884.....u.... Joo 1 ]1915......... . 9 6
1885, . .c..... v . . 1916, 0.0 0eeens 12 8
1886..creene.. Jdo 1 T R 14 10
1887......... .- 1 1 1918........... 9 15
1888....... vans .. 7 1919, .. ceunnnnn 16 11
1889.......... . 2 2 J92........... 12 19
1890.......... N .
1921...00enenn. 2 18
1891.......... N 1 1922, 0ccnnnnes 10 9
1892......... . 10 15 1928, e 12 4
1893....... s [ 8 |is24........ .| 10 5
ig‘; ----------- ‘-71 g 1925, 0 ienvennn 18 8
..... [— ebesemeann 4
189,000 1 s |em 3 5
1897.......... .- 1 11928...cennnes 71 8
1898....... seerl 1 ]1929....cunnne. 8 5
1899, - 5 119%0........... 7 2
1900.....c..... 3 1

* Based on liat in Appendix D.
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TasLE V.—Exronts oF CoMPOUND, ANNUALLY FROM 1892-93,
AND OF LARD, ANNUALLY FROM 1873-74*

Flscal or Thouaand pounds Thousand dollars Average price

Oat!?ng“ (cents per pound)
Compound Lard Oompound Lard Compound Lard

1873-74..... ...* | 205,527 Y| 19,308 9.4
18714-75..... .. 166,869 cae 22,901 . 13.7
1875-76..... “ee 168,406 . 22,429 . 13.3
1876-77..... .r 234,741 . 25,563 . 10.9
1877-78..... . 342,668 vee 30,014 . 8.8
1878-79... . 326,659 v 22,857 . 7.0
1879-80..... . 374,979 vee 27,920 ree 7.4
1880-81..... . 378,142 . 35,227 res 9.3
1881-82.. . 250,368 . 28,976 ces 11.6
1882-83.. . 224,718 26,618 11.8
1883-84..... .. | 265,095 25,306 9.5
1884 85..... 283,216 22,595 8.0
1885-86..... 293,728 20,362 6.9
1886-87..... 321,534 22,704 7.1
1887-88..... . 297,740 . 22,751 vas 7.6
1888-89..... 318,243 27.329 8.8
1889-90..... .ee 471,084 aee 33.456 aan 7.1
1890-91..... ces 498,344 cee 3.414 cas 6.9
1891-92..... ras 460,046 are 33.202 PR 7.2
1892-93..... 912* | 365,654 73*| 34644 | 8.0 9.5
1893-94..... 1,022* | 447,567 78 | 40,090 7.6 9.0
1894-95..... 504° | 474,895 38 | 36.822 7.6 7.8
1895-96..... 1,710 509,534 102* | 33,590 6.0 6.6
1806-97..... . 16,2624 | 568,316 858 | 29,126 5.3 5.1
1897-98.....: 21,343 | 709,344 1,119 39,711 5.2 5.6
1898-99..... 22,145 | 711,260| 1,200 42,208 54 5.9
1899-1900...1 25,853 | 661,814 1.475 41,939 5.7 6.3
1900-01.....] 23,360 { 611,358 1.450 46,560 6.2 7.6
1901-02.....| 36.202 | 556,840| 2.688 52.376 7.4 9.4
1902-03..... 46,130 | 490,756 3.608 50,855 7.8 10.4

* Basie data from Commerce and Navipation of the United States, except

for 1933, which are direct from the Burean of Foreign and Domestie Commeree.
Avernge prices are computed from the other two series. The figures for “lard”

are exclusive of “neutral lard,” which up to 1909-18 was Included in “oleo ofl

and nentral lard,” and sinee 19160-11 has been reported separately.
* Prior to 189293, exports of compound were presumably reported as jard,
* Cotlolene and lardine only; see p. 97 for subdivision and comment.

* Exrronecously given in later volumes as 508 lcss.

4 From 159697 1o 1907-08 the item read: “Lard compounds and substitntes

for (cotiolene, iardine, ete.).™



TABLES 321

TABLE V (Continued)

Fizeal or Thousand pounds Thousand dollara Average price
01%endar {ecents per pound)
ear

Compound Lard Compound Lard QOompound Lard

1932......] 3,498 | 546,202 301 31,885
1933......] 2,602*| 579,072 226 | 34,005

1903-04..... 53,604 | 561,303 3.582 | 46,348 6.7 8.3
1904-05.....[ 61,215 | 610,238| 3.613 47,243 5.9 7.7
1905-06.....} 67,621 | 741.517| 4,154 60,152 6.1 8.1
1906-07..... 80,149 | 627,560 | 6.167 | 57,498 7.7 9.2
1907-08.....| 75,183 | 603.414| 6,035 | 54,790 8.0 8.1
1908-09..... 75,183* | 528,723 6.115* | 52,713 8.1 10.0
1909-10..... 74,557 | 3962,928] 6,888 | 43,301 9.2 11.9
1910-11..... 73,754 | 476,108| 7.071 52,509 9.6 11.0
1911-12,....| 62,523 | 532,256 | &5.184 | 52.080 8.3 9.8
1912-13..... 67,457 | 519,025) 5.916 | 68,187 8.8 11.2
1913-14.....] 58,304 | 481,458| 5.489 54,403 9.4 11.3
1814-15.....! 69,981 | 475.532| 6.046 | 52,440 8.6 11.0
1915-16.....| 52,843 | 427,011 5,147 47,634 9.7 11.2
1916-17.,...| 56,359 | 444,770| 8.270 | 77.009 14.7 17.3
1917-18.....| 81.278 | 392,506| 6.6%4 98,217 21.2 25.0
1918...... 43,977 | 548,818 10,259 | 144,933 23.3 26.4
1919...... 124,963 | 760,902 381,606 | 237,983 25.3 31.3
192%...... 82,051 | 612,250 7.219 | 143,371 22,5 23.4
1921......| 48,207 | 868,942 5,549 | 112,533 11.56 13.0
1922......) 41,7647 | 766,950| 4,9217 91,485 | 11.8 11.9
1923...... 17.068 |1,035,381| 2,354 | 130,172 13.8 12.6
1924 ......] 14,371 | 994.095] 1,999 | 125,728 13.9 12.8
1925......] 22,314 | 688,229 3.270 | 118,090 14.7 17.2
1926 ....... 18,167 | 698,961| 2,582 | 108,600 14.2 15.5
1927 ...... 14,419 | 681,303 1,799 92.035 12,5 13.5
1928....... 10,394 | 759,722 1,373 | 98,701 13.2 13.0
1929 ...... 9,976 | 829,328 1,324 | 105,530 13.3 12.7
1830......| 8,790 | 642,48 | 1,136 | 73,434 12.9 11.4
1931 ...... 5,994 | 568,708 7056 | 51.069 11.8 9.0
8.8 5.8

8.7 5.9

* From 1908-09 to 1921 the item read: *Lard compounds and other substi-
tutes for lard.™

f From 1922 to 1932, this representa the sum of two items separately re-
ported: “Lard compounds containing animel fats,” and “vegetable oil lard
compounds.** See Table XV1 for quantity of each, 1922-32.

# “Cooking fats other than lard.”
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TasLE VI.-—ExroRTS 0P COMPOUND TO PRINCIPAL AREAS OF
RerosTED DESTINATION, ANNUALLY FROM 1896-97*
(Thousand pounds)

Northern| Mexico ‘Weat Al
Year Total Europe North and Indies, Bonth other
America | Central ete, Americs | countries
Armerica

16,262 | 15,284 11 418 412 104 a3
21,343 | 20.168 80 576 412 69 48
22,145 | 18.315 582 913 374 1,033 | 1,315

.| 25,853

23.360 | 18,508 577 74 | 1,639 645 | 1,247
36.202 ¢ 20,939 185 | 1.445 | 12,573 490 470
46.130 | 26,388 642 | 1,812 | 14,437 | 2,029 822
53,604 | 25.958 628 | 3,114 | 21,387 98 | 1,549
61.215 | 27,392 518 | 4.455 | 23.208 4756 1 5,167*
67,621 | 37.505 804 | 10,015 | 17.478 696° 1 1,123
.1 80,149 | 38,091 676 | 11,681 | 27,018 790 | 1,843

75,183 | 31.543 | 1,249 | 7,938 | 26.918 | 2.853 | 4.,682°
15,183 | 30,773 879 | 7.548 | 31.833 | 1,603 | 2.547¢
.| 74,557 | 81,038 | 1.678 | B.575 | 28.416
73,754 | 26,225 | 2,228 | 9,784 | 30,302
.| 62,6231 22,903 | 1,132 | 9.249 ) 23,044
67,457 | 25,225 651 | 7,157 | 23,912
-| 58,304 | 24,161 927 | 5,190 | 20.875
69.981 | 33,179 883 | 5.961 | 24,502
.| 52,843 | 21,617 415 | 7.850 ) 17.776
56,359 | 21,077 B43 | 16,278 | 20.416
31,278 | 12,648 293 | 6,067 | 10,497

43,977 | 22,800 339 | 7,608 | 11,871
124,963 103,157 748 | 5.641 | 13.832
.| 32,051 | 8,774 876 | 7.357 | 12,864
48,207 | 19,524 | 1,087 | 11,706 | 14,972
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* Based on dats in Commeree and Navigation of the Uniled States,
s Including 2,526 to British East Indies. In tbe four years following, exports
to B-ﬂ:ﬁ’}’ dlEangn lnmdiu ":1"1“5'1% onlsm' Settlements for 1964-85 and 1907-88
cla an to Straits or R .
vely. In the latter year exports to Asiatic Russla and British South
Africa also ‘Bbulked reiatively large.
‘Prio;to‘lsm " ‘nzu nsmmdymﬂnehiddnde%me;:
ﬂ-‘lllnl:ly of destination for eomponnd porls. Thercafter expo‘rl.l g b4
negl le, and Chile and Colombia provided the principal Scuth American mar-
kets most yesrs (Table VI B), thongh ex to Ecuador, Peru, and British
Guiana were than exporis to Colombia in some of the war and post-war
Fears.
4 Accourtted for chiefly by exports to Straits smumeuu.uo.uhuem
sia, 302; British South AfrluiT'l and Freoch Africa, 17
. lnclndlns 1,093 to British South Africa.
ln:lnd.lngnhﬂvelyhmex mtothe?hﬂ IThblchB)'exm
'ln Straits Settlements so relatively large In some

-lnclndlns relatively hrue exporhb.l-p-n. 411; Japanese leased terrfiory
In Chins, 704: and Asiatic Russia, 224,
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Northern| Mexico West All
Year Total Furope North and Indles, South other
ea { Central ete. ea | conntries
Axerica

1922...... .| 41,764 | 24,204 538 7.021 | 9,282 183 536
1923....... 17,068 | 4,853 420 | 4,160 | 6,573 650 612
1924...... . 14,371 3.145 578 | 3,098 | 6,549 359 642
1925....... 22,314 1,854 403 4,100 | 12,771 | 2,597 589
1926....... 18,167 | 2,652 764 | 3,735 | 8,587 | 1,769 660
1927....... 14,419 2.229 317 2,905 | 7.244 932 792
1928....... 10,394 1,329 362 | 3,125 3,733 700 | 1,145
1929....... 9.975 | 1,565 391 | 3,102 | 2,802 1,141 974
1930....... 8,790 2,028 650 2,113 | 2,175 | 1,046 778
1931....... 9941 1,747 462 1,182 | 1,695 336 972
1932...... .| 3,498 698 172 702 | 1,199 337 390

M Ineluding 10,450 to Russia in Europe, presumably largely for famine re-
lief, In no other year have r:Forted exports to Russia in Europe reached 1
the post-war years the items have been neg-

million poun and in most
ligible. P s

TanLg VI A.—Exports oF CoMmPOUND TO PrINcCIPAL EUROPEAN
CouNTRIES OF REPORTED DESTINATION, ANNUALLY FROM
1896-97*

(Thousand pounds)

Year United | Denmark | Germany| Jands Europs
Elngdom Nether- | Belgium | France | Other
1896-97......} 4.295 917 | 3,924 250 743 | 4.619 536
1897-98...... 6.331 | 1,130 | 5.495 | 4,244 431 | 2,159 378
1898-99......; 5.694 | 1,204 | 5.685 | 2,954 619 | 1,282 877
1899-1900. ...} 5.951 | 1,268 | 5.570 | 3.914 1,158 643 | 1,169
1900-401...... 6.771 ¢ 1,434 | 4,593 | 4,222 530 185 7713
1901-02......] 10,200 900 | 3,116 5,441 601 30 651
1902-03...... 14,265 § 1.612 | 4,145 | 2,385 | 1,527 | 1,548 906
1903-04......| 16,691 895 | 7,017 | 5.499 613 63 | 1.180
1904-05......[ 10,815 | 1.255 | 8,792 | 3.738 1,318 51 | 1,423
1905-06......| 16,667 | 2,684 | 3,758 | 6,512 »229 | 2,497 | 2,158
1906-07......| 19,803 | 4,034 | 4,343 | 6,888 929 nm| 2
1907-08....... 20,777 | 4.223 | 2.604 | 1.044 572 188 | 2,135
1908-09......| 22,469 | 2,084 | 1.140 | 2,310 167 27 | 2,576
1908-10......| 26,425 606 | 1,038 706 113 64 | 2.086
1910-11...... 18,827 8303 | 4,005 | 1.266 1 8 | 1,732

* Data from Commerce and Navigation of the United States,

* Incloding 1,252 to Norway, an amount larger
erutely large exports to European Russia, Sweden, and Italy, 986, 179, and 130,

respectively,

than ususal, and also mod-
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TapLe VI A (Continued)

Denmark | Germany| Nether- | Belgtom | France Other
lands | Europe

770 622 | 1,384 39 5
739 475 695 2 2| 2,146
b71 256 668 aee 7
l.g;g 258 | 1.353 299 189 | 3.,347°

6 | ... 295 | 5,810 34 | 1,365
... | 6620 1,085 | 525

srs ... | 14,879 | 8.441 634
58 | 1,229 887 | 22,645 630 (14.442°

159 | 1,747 212 452 2| 2,143
412 | 5,029 265 38 10 | 6.3%4¢
-.. | 8.323 73 2 7 |12.904°
- 493 119 1 oo | 3,541
10 | 2,120 14 161 28 859
ane 197 19 13 e 887
.es 341 585 138 10 578
ses 13 253 46 “es 552
oer 71 126 3 52 67
27 224 93 10 é 442
23 137 23 47 4 347
17 34 17 4 2 188
“as b1 52 5 2 112

% Norway was the 1;:n'lm:h:ml single market among the sro'n’p of couniries
from 1912-13 10 1916-17; Sweden took sizable quantities In 1914-15; and in
1917-18 Switzerland took the bulk of these exports.

¢ including_ 9,320 to Gibraltar and 2,704 to Norway. Ex tfo European
Russia, luly, Sweden, Turkey, and Switzerland were also relatively large.

* Including 3,817 to Poland and Danzig.

¢ Including 10,450 to RHussia in Furope, presumably llrlclli‘ for famine re-
lief. In no other year have reported exporis to Russls in rope reached 1
Eg}:ﬂ?wmmdmmmtotmemcbwuymmlmmmw
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TaBrLe VI B.—Exronrs oF COMPOUND T0 PRINCIPAL EX-EUROPEAN
CouNTRIES oF REPORTED DESTINATION, ANNUALLY FROM
1896-97*

{Thousand pounds)

British Colom- | Philip-
Year Mexico |Panamal Cuba Haitl West Ohile bia pines
Indiess
1896-97...... 395 246 i1 83 24
18497-98... 558 217 - 105 2 23 .
1898-99,.... 799 ave 131 31 118 206 71
1899-1900. . 579 375 41 87 391 14 3
1960-01...... 533 .o | 1,458 49 80 2 28 9
1901-02...... 1,019 ... | 12,395 28 115 .va 87 ves
1902-03.... 1,247 ... 114,029 50 298 16 153 14
1903-04......| 2,325 113 | 20.656 271 480 58 152
1904-05...... 3,486 423 122,165 LT ] 637 64 8| 186
1905-06......| 6,946 2,119 | 15,056 255 | 1,080 237 133 73
1906-07...... 9,164 | 1,813 {23,688 208 | 1,994 234 33| 289
1907-08......| 5,867 1.049 {22,466 296 | 2,722 | 1,205 250+ 232
1908-09...... 5.467 | 1,008 | 28,024 622 | 2,296 511 581 437
1969-16......| 5.768] 1,397 124,379 1,265 | 2.581 | 1,365 288 160
1910-11...... 7,212 1,565 | 25,175 1,762 | 2,878 | 1.824 604 | 2312
1911-12...... 6,769 | 1,762 | 17,214 | 2,261 | 2,970 559 855 | 2,621
1912-13......| 4,128} 1,524 {17,526| 2,210 | 8.591 | 1,792 | 1,333 13,768
1913-14...... 3.119| 1,333 {14,673 | 1,670 | 3,923 { 1,411 579 | 2,596
1914-15......| 3,773 1,441 | 19,046 1,215 | 8.556 | 1,223 42 12,424
1915-16......| 4,598 2,208 |11,895| 1,812 ! 3,381 | 2,320 18 |1,584
1916-17...... 6,863 | 2,190 114,165 1,499 | 3,864 789 23 376
i917-18...... »442| 1,056 | 7,735 262 | 1,751 363 2] 621
1918....... 6.887| 353 | 8,608 224 | 2,188 453 21 257
1918 ....... 4,620 414 | 8.611| 1,604 | 2,727 111 3 247
1920, .. 6,217 450 | 6.918| 2,126 | 2,933 998 13 341
1921 ....... 10,213 731 1 8,116| 2,412 | 3.391 27 8 308
1922 ... 5,710 563 | 3.7611 2,320 | 2.439 70 7| 229
1923 .......] 2,820 366 2,269( 2,529 [ 1,092 225 74 208
1924 ....... 1,937| 343 | 2,540 2.478 881 143 57| 250
1925 ....... 2,798 477 | 8,561 | 2,606 31 844 52| 162
1926 .......| 2.868 344 1 6.323 852 772 548 % 241
1927 ....... 1,838 416 | 5,070 641 814 390 a8 267
1928 ....... 2,021 369 | 2,019 211 834 297 147 | 277
1929 ..... 1,847 423 | 1,068 65 955 379 297 236
1930.... 986 452 560 9 762 183 251 144
1931 ....... 231 402 150 n 561 90 156 | 140
1932...... . 120 260 229 1 424 6 26 88

® Data from Commerce and Navigation of the United States.

* From 1910-11 (when exports to some of the British Weat Indies were first
reported seiparately) to 1922, Trinided and Tobago took over half the exports

to the Brit

sh West Indies. Thereafter the proportion tsken b

Tobago has been small; Jamaica and “Other British West In
larger proportions.

Trinidad and
es™ bhave taken
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TaBLE VII.—SHIPMENTS oF CoMPOUND AND LArp To Possessions,
ANNUALLY FROM 1896-97*
(Thousand ponnds)

Compound Lard

Puerto Puerto
Hawalli| Rico Fotal | Alasks | Hawati| Rico Total

et I P 4,578% ..

ves 2= 3.609% ...
10* 4,742% ...
6 b.9say ...
12 4,086 .
.es 68 5,488
159 | 2,148 | 2,320 278 | 688 | 3,791 | 4,757
151 | 2,484 | 2.680| 458 713 | 3.272] 4.443
536 | 3,618 | 4.213| 594 | 320 | 3.841| 4,756
B46 | 4,126 | 5,056| 659 | 108 | 3,704 | 4,471
788 1 5,231 | 6,118| 630 | 170 | 3,106 | 3,908
915 | 6.462 | 7,458} 494 | 171 | 2.232) 2.897
1,303 | 6,865 | 8,273 726 | 154 | 1.941| 2,821
1,177 | 8,625 | 9.880( 663 | 142 | 1,912| 2,717
1,167 | 9,041 |10.367 | 426 | 157 | 2,190 2.773
1,108 | 7,039 | 8.302| 663 | 257 | 2,882 3.802
»305 | 8,668 {10,180 584 | 309 | 3,013 3.96
1.478 | 7,404 | 9,150| 606 197 | 4.514| 5,317
1,576 | 7,425 | 9,001 616 | 354 | 3.685| 4.655
1,712 1 6,142 | 7,854| 683 | 347 | 4.729 | 5.759
1,561 | 7,734 9,205 930 | 481 | 3.625) 5.026
1,332 | 6,165 | 7.497| 646 57 | 2,700 3.403
1.409 | 6,313 } 7,722 304 33 | 2,80 3.217
1,563 | 5,551 | 7,114 344 51 | 8.379; 3.714
1,313 | 5,103 | 6.41671 396 41 | 6,524 6.961
1,775 | 4,883 1 6.658| 268 | 108 | 9,546} 9,422
1,813 | 5,231 | 7.044| 409 | 376 | 9.195| 9,950
1,625 | 1,495 | 3,631| 448 | 266 113,552 114,264
1,224 12,593 | 4,041 471 | 228 | 13,740 14,439
1,111 | 3,227%| 4.575| 37% | 109 | 10,984 ;11.472
1,278 | 1,260* 2,747| 389 | 131 | 15,559 :16.079
1,397°; 388*; 1,975 408 | 154 | 14,952 |15.514
2,430 | 1.882 | 4.527| 391 | 280 |17,336 18,007
2,402 | 1,594 | 4,215| 370 | 184 |[17,937 18.491
3,000 { 1,467 | 4.783; 372 | 145 17,705 18,222
3,230 | 1,311 | 4.695f 347 | 209 | 21.991 522.547
3.543 ) 682| 4.379| 352 | 159 | 23.24 23,75
3.415% 781" 46791 373 | U8 |26,83! 127,454

* Data from Commeree and Navigation of the United States and Monthly
Summary of Foreign Comimerce of the and States, except for 1933, which are
direct from_the Bureau of Forel Domestie Commeree. Sblpmenll to
Alasks and Ha“il prior to 1 were presumably not reported lnspubllshed
documents. Monthig Summm of Porclgn Commeree of the United States, De-
cember 1924, PL II whlch includes data for 1922-24, leads one to believe
that fGgares for sh '{:d to,uunforlﬂi-ﬁtolm may slso D~
clude shipments of

¢ Included in “exports of domestic merchandise™ through 18991908

;Speﬁinally designated as "hrd oompomnds::lmhjnlns llﬂ;lllll lf-:tll." Veg
etable oil-lard eompounds pot mfgdug-n ¥; presums uded
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TasLe VIIL.—FACTORY PRODUCTION OF LARD, CoMPOUND, AND
CorroNseep O, QUARTERLY, 1922-33*

(Miilion pounds)

Jan.- | Apr.- July- QOct.- | Jan.~ | Apr.- .Tu'13'— Qct.—
Year Mar. Juns Sapt. Dec. Mar. June Bept. Dee,
EprLg Lamp (OTHER THAN LARp COMPOUNDS AND OTHER
NeuTrar LARD) LARD SUBSTITUTES

1922....... «.| 416 it U1 421 188 146 207 | 243
1923,........ 527 489 430 499 208 135 193 | 215
1924......... 891 509 402 433 178 181 192 279
1925......... 466 366 294 381 258 253 306 | 336
1926......... 446 403 367 363 289 271 242 | 339

1927......... 426 | 444 | 366 | 373 326 | 255 | 348 | 250
1928.........] 598 430 | 317 460 307 237 302 | 297
1929.........] 523 433 395 | 462 280 | 297 | 326 | 317

1930.........| 451 405 336 383 280 283 317 331
1931......... 482 403 338 435 204 285 283 309
1932......... 487 405 343 437 221 221 277 227
1933......... 451 479 415 412 204 245 248 | 238
Average
22-33......1 488 | 430 | 362 | 422 | 253 | 234 | 270 | 282
Cavpr CorTonserp Q1L Reringd COTTONSEED O1L

1922.........| 267 4 118 | 506 233 87 58 | 398

1923.....:...[ 307 71 94 | 501 330 120 64 | 343
1924.........| 290 96 117 652 216 166 92 | 523
1925......... 485 146 188 | 692 454 203 143 | 546

1926.........| 568 163 172 | 857 501 190 | 100 | 680
192700000000 642 | 206 248 712 578 273 165 | 577
1928.........| 434 95 159 73 406 169 109 | 647

1929......... 523 143 203 716 499 203 | 135 | 614
1930....0000s 493 153 239 | 125 447 215 160 | 636
1931.........| 396 94 160 | 766 398 143 92 | 662
1982......... 523 222 248 577 456 | 273 167 | 486
1938 387 210 | 232 520 334 276 193 | 431

Average 43 137 186 | 666 414 193 123 | 545
1922-33......

* Data from annual reporta of the Burcau of Census, Animal and Vegelable
Fats and Oils, and for 1933 preliminary quarterly reports, Statistics of Fats and
Oils.



328 AMERICAN VEGETABLE-SHORTENING INDUSTRY

TapLE IX.—Lanp PropucrioN, EXPorTs, AND APPARENT DoMESTIC
ConsuMPTIiON, 1900-32*
(Million pounds)

Production Apparent
Percent- consumption
Calendar Exportss nge e
Year axportad® Pounds

Federally Other Total Totsal per

Inspected | (estimated) | (estimated) capits
1900..... 821+ 796 1,617 615 38.0 |1.002| 13.2
1901..... 829+ 785 1,614 812 37.9 | 1,002 12,9
1902..... 737" 702 1,439 507 35.2 932 | 11.7
1903..... 766° 730 1,496 51 36.2 955 | 11.8
190d..... B41° 755 1,596 571 35.8 | 1,025 ) 12.4
1905..... 799° 752 1.551 708 45.8 843 | 10.0
1906..... 882 762 1.644 685 41.7 959 | 11.2
197..... 1,137 640 1,777 594 33.4 11,183 13.5
1908..... 1,171 619 1,790 587 32.8 1,203 ] 13.5
1909..... 886 6i8 1,504 462 30.7 11.042 ] 11.5
1910..... 792 642 1,434 382 26.8 |1,052| 11.4
911.....; 1,010 663 1,673 610 3.5 | 1,083 11.3
1912..... 965 661 1,626 558 34.3 {1,068 | 11.2
1813..... 1,006 675 1,681 581 34.6 |1.100 11.4
1914..... 969 688 1,657 465 28.1 | 1,192 12.2
1915..... 1,081 694 1,775 494 271.8 11,281 | 12.9
1916..... 1,159 690 1,849 463 25.0 | 1,368 ] 13.6
1917..... 926 631 1,557 388 24.9 | 1,195 117
1918..... 1,260 723 1,983 559 28.2 [1.3714| 13.3
1919..... 1,323 716 2,039 789 38.7 11,292 | 12.3

* Prepared for 1900-28 by John Roberts, in the Buresa of Animal Industry,
Department of Agricultare, and published in mimeograpbed bulletins of that
Burean entitled Meat Productior, Consumption and Foreign Trade in United
States. . . . . Methods used are explained in John Roberts, Food Animals and
Ment Consumption in the United Siates (Department Circular 241), revised
April 1929. Estimates for 1900-06, before federal inspection was in foree,
were made “with the co-operation of C. L. Harlan and other specialists of the
Bureau of Agricultural Economics.” From 1929 the Bureau of AgrieuHural
Economics has continued the series, In preiiminary mimeographed reports of
Statistics of Meal Produciipn, Consumption and Foreign Trade of the United
Siates. . . -, A revision of the series with the aid of 19390 census dain 1s
promised.

s Including neutral lard, and shipments to possessions. No imports are
recorded.

* Computed by Food Research Institute.

« Estimsted for comparison with Iater fnspectiom data,
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TasLe IX (Continued)

Production Apparent
Percent- econsumption
Calendar Exports* age |———————————
Year exported? Pounda
Federally Other Total Total per
Inspected | {estimated) | (estimated) capita
1920.....] 1,321 735 2,056 643 31.3 |1.416 | 13.3
1921..... 1,379 735 2,114 903 42.7 1,223 | 11.3
1922..... 1,575 782 2,357 799 33.9 | 1.558 | 14.2
1923..... 1,971 812 2,783 1,076 38.6 | 1,707 | 15.3
1924..... 1,923 823 2,746 986 3.9 |1,749 1 154
1925..... 1,452 i 2,223 719 32.3 |1.522 | 13.2
1926..... 1,513 811 2,324 733 31.5 | 1.584 | 13.5
1027..... 1,557 799 2,856 717 30.4 | 1.634| 13.8
1928..... 1,750 844 2,594 801 30.9 | 1,763 | 14.7
1929.....| 1,763 835 2,598 866 33.3 | 1,735 4.3
1930..... 1,521 823 2,34 674 35.1 | 1,701 13.8
1931..... 1,554 831 2,385 601 25.2 | 1,784 | 14.4
1932..... 1,573 . 2,404* 576 24.0 | ..... cenn
1933.....] 1,679 aae 2,510¢ 612 244 | .....

4 Preliminary, assuming lard not produced under Federal inspection in
1932 and 1933 was the same as in 1931. See Fats and Oils, Statistics of United
States Produaction, Trade, and Consumption {Bureau of Agricultural Economics,
March 1, 1934), Table 50,



330 AMERICAN VEGETABLE-SHORTENING INDUSTRY

TasLe X, —CompPouNDp PropucTioN, 1908-33, ACCORDING TO
AVAILABLE DATA AND ESTIMATES®
(Thousand pounds)

U.8. Dept. Census 0of Manuiacturesd | U.8. Dept,

ot U.8. Tarift Census of Agri-

Year | Agricolture | Commiesion | quarterly eulture;
estimates® | estimates? reporta* Total By meat- | tederally

packers | inapected®

1908...) ...eeus P veeores | 438,448
B L1 T R A P T I 488,249
1910...] ...... P vasovsa | eaaas oo | seusas | 671,528
1) ) W R PR P I P .. | 672,845
1912...| 876,927 T I . veo | weseses | 648,443
1913, cecevva|  cvnvees ] wesnsee | eveeure | susess . | 670,802
1914...11,136,522| ....... vameaes {1,074,000)7| 398,398 | 590,409
I915...0 cecevrc|  wvisuees veavias | casvoas 520,899
1916.'- 1)&7.1% ------- LS I dedddes L E R NNE] L] Mlm
1917...[ 1,173,446 |  ....... | .eceres veessar | sesasa. | 466,198
1918...11,146,236) ....... | .+.eeee. | ... vee [ aeaanan 463,165
1919...1 ...vnne 1,350,000 §| ....... {1,352,000) " 521,122 | 469,732
1920...} -..eees 47,255 | ciivera veveess | eonee.s | 328,567
1921...] -...... 811,095 | ....... (916,000)7] 377,051 | 339,366
192...] ..eeuss PO 784,180 cevenns vereess | 312,014
1923... ...vues veeeaes 750,522 | (783,000)7] 287,735 | 336,843
1924...] cvvvvea| eneens 830,435 cesreae veneaes | 363,180
1925...] covveae| eeenen . 11,152,600 | 1,129,390 | 450,922 | 458,518
1926...] .oeeena| ..., ee. (1,140,708 ..... ve | eeasans 543,913
1927...] cevevas] veveeas 1,178,995 | 1,239,087 | 438,037 | 535,175

* Sources as indicated in footnotes a to ¢ below. The producis covered con-
stitute practically the same group thronghont, though the name applied has
been changed from time to time. “Lard substitute,” “Lard compounds and
other lard sabstitutes,” “Lard substitutes and cooking fats,” and “Shortenings
other than lard” are the principal variants.

* Supplement fo Bulletin No. 769 (Contribation from the Buresu of Chem-
istry), October 29, 1919, p. 6; eompiled from data collected by the Fats and
Olls Division of the U.S, Food Adminisiration, chiefly in its fats and olls survey
in 1917 and 1918,

» U.S. Tariff Commission, Report to the Congress on Certain Vegetable Olls,
Whale Oil, and Copra (Report No. 41, Second Series, Wasbinglon, 1932), 159~
808, Estimated for 1920 and 1921 on the basis of data obtained by questionnaire
from prodocers of all types representing 30 per cent of the total lard-compound
production. Cf. the same Commissioner's Ceriain Vegetable Olls, Part 2 . . . .
(Washington, 1926), 161, for lower estimmates for 1920-23.

¢ Buresu of the Census, Animal and Vegetable Fats and Oills . . . .; quar-
terly and annual dats jn annusl reports, 1923-32.

4 See Table XII.

sAnnual Report of the Chief of the Burean of Animal Indunsiry, covering
fiscal years ending June 38 of calendar years designated.

f Qur eomputations from value data given in Table X[, using the unit vaine
shown by data for the meat-packing industry. The results afford a rough
cheek upon other quantity estimates for these years.
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- TasLE X (Continued)

0.8, lgept. Oensus of Manufactures® | U.8. Dept.
o

U.B. Tarift Censun of Agrl-
Year | Agriculturs | Commission | quarterly cultare:

estimatens estlmates® Teports? Total By meat- | federally

. packers | Inspectode
1028...] ... tenrnes 1,143,349 vavaree | eevesas | 472,604
1929, coviven | wnvenas 1,220,162 ] 1,256,836 | 405,150 | 467,077
1930...] oeiees cerenne 1,211,268 fenrane eavanas | 433,495
1931, sevennn cannens 1,171,559 | 1,207,858 | 348,574 | 482,482
1932...1 ... - T 045,441 Liliin | eeeeen 411,935
1933...] «...... 934,808 .....i0 | eeeins 322,146

¢ Preliminary,

TasLE X].—CoMPOUND AND LARD PRODUCTION IN THE MEAT-PACKING
InpusTRY, COMPARED WITH ToTAL OUTPUT OF THE INDUSTRY,
CENSUS YeEaRS, 1899-1931%

Production (million dollara) Percentage of total Peorcentags
Censua of com-
yoar Lard All Lard und to
Com- Lard and prod- Com- | Lard and ard and
pounds compound| wcts pounds compound | eompound
1899...] .... | 6L.1% ..... 784 7.8 ...
1904...] .... | B2.5% ..... 914 9.0*
1909...] .... |134.4% ..... 1,356 9.9* .
1914...1 33.0 |120.4| 153.4 | 1,652 20 | 7.3 9.3 21.5
1919...| 123.7 1415.8] 539.5 | 4,246 29 | 9.8 12.7 22.9
1921...| 89.7 |196.4| 230.1 | 2,201 1.8 | 87| 10.8 17.3
1928...| 37.2 |263.9| 301.1 | 2,586 1.4 110.2| 11.6 12.4
1925...0 59.6 |279.6| 339.2 | 3,050 1 1.9 | 9.2 111 17.6
1927...] 50.8 |234.9| 285.2 | 3.067 1.6 { 7.7 9.3 17.6
1929...] 46.9 {248.0| 294.9 | 3.435 14 | 7.2 8.6 15.9
1931...1 31.3°|149.4% 180.7* | 2,177*| 1.4 | 6.9 8.3 21.1

* Basle data from Census of Manufactures, 1914, II, 318, 333; Fourieenth
Census of the United States (1920), X, Manufaciures, 46, 66; Biennial Census
of Manufactures, 1921, pp. 124, 128; ibid., 1923, pp. 141, 144; idid., 1925, pp.
168, 183, 187; ibid., 1927, pp. 150, 173, 175; Fifteenth Census of the United
States, Manufactures (19%9), II, 178-77; and mimeographed releases of the Bu-
renu of the Census. Where fAgures first published were altered in subsequent
reports, the lateat source has been used.

® See Table XII, footnote *, for designations in succesaive reports.

% Before compound production was separately reported, all or part of the
compound manufactured was probably reported under lard.

¢ Data from oondensed final report of the preliminary report of Novembar 4,
1832

« Data from preliminary report issued December 17, 1952,
* Sum of two columns preceding.
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TabBLE XII.—CeNsSUS OF MANUFACTURES DATA ON PRODUCTION OF

CoMmpounD, 1914-31*

lleknlt- :‘.!h.;'r Bhorltentllng lndOthﬂ Total
Years ‘dﬁll:‘r‘;’ lngunmu (I:fin:{-ry) uatries
QuanTtiTY Paovucer (thousand pounds)

1914...... ..s| 396,398% (677,000) | (572,000) | (105,000) | {1.074.00M
1919.........] 521.122 | (831,000) (511,000)*] (320,000) | (1.352,000)
1921..... coee| 377,054 | (539,0000 | (318,000)°| (221,000) {916,000)
1923 ..... «oeo| 287,735 (495,000) | (328.000)%| {167,000)4] (783.000)
1925.........] 450,880 | 678,510 622,7954 55,715 | 1,129,390
1927 ...... ..»] 438,037 801,050 775,008 26,044 1,239,087
1929 ....... ..| 405,150 | 851,686 832,354 19,332 1,256,838
1931...... ...| 864,271 843,587* 833,201° 10,2u8° | 1,207,858°

® Census of Manufaciures, 1914, TI, 333-34: {bid., 1919, pp. 50-67; Blennlal
Census of Manufactures, 1921, pp. 128-29; ib{d., 1933, pp. 144-45; thid., 1995,
p?. 158, 187; ibid., 1927, pp. 150, 178; and mimeographed releases of the Bureaa
of the Census. Average f.0.b, factory prices are computed from the two pub-

lished series.

shown and the average pi

Figures in parentheses are our calculations from value data
s for corresponding years indicated

by data for

the meat-packing industry.

What we have here termed sitmply “Compound™ has been varfously desfg-
pated, apparently without change BC: or connotation, as follows: “Lard
compounds aend substitutes”—1914, 1919; “Lard compounds and other lard
substitutes”—1921, 1923; “Lard substitutes and cooking fats”—1925, 1927, 1929;
“Shortenings (other than lard)”—1931.

Because of changes In classification of establishments (see footnotes ¢ and
d below), the figures in the third and fourth columns are less comparable prior
to 1927 than their sum here shown in the second eolumn.

* The figures shown do not reiate precisely to the calendar year, for some
establishments eiect to report for their Bscal year conforming most closely to
the calendar year. Hence quantity totals shown by the Census of Manufactures
should pot agec with those of the guarterly census of animal and vegetabie
faa s ol o FebI bty tneomplels, even for mest-pacter

or are presumably even for meat-packers.
m'l'he n:te which introduces the tabulation fn which the value datis appear reads
part:

“Many establishments in the slanghtering and m, cking Industry make
Iarge quantities of subsldh? prod some of which form chief product
of other industries distinguished by census. A number of the large con-
cerns kept separate accounts and made separate reporis for the branches or de-

rtments making certaln of these subsidiary products, such as soap; fertilizers;
ecompound and substitotes; . . . .”

* A footnote to the census table for 1919 states that the total for induostries
“engaged primarily in menufactaring the product specified . . . . Includes In
some cases produocts other than those s fied.” A similar pote appears for
1921, and it may hold for other years as well.

4 For 1923 and 1925, a footnote to this heading, there eailed “Establisiments
in other classifications,” states that, “becnuse of changes in classification, ihis
figure is not cotnparable with these lished for previous years.” The same
cerlainly applies also to 1927, when for the first thme “establisbments engaged

rimarily the manufacture of vegetable eooking oils, most of which were

rormcrly aszigned to the ‘Oils, not elsewhere elnssified’ tndusiry,” were included

in the “Lard substitutes and w ble cooking olis” industry (previously the

“Lard substitutes and cooking fats™ induostry). Figures for the yesrs 1927-31

are presumably fally eomparable, ite the change of name in 1931 to the

“Shortenings (other than lard), vegetlable cooking oils, and saiad oils™ industry.
¢ Preliminary data.
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Years

---------

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

---------

.........

Meat« , Al Shortening Other Total
packing other ex-lard) Industries roported
induntry Industries ndustry

' VALUE oF Propuct (thousand dollars)

33,037 56,404 47,662 8,742 89,441
123,724 [ 197,165 121,249° 75,916 820,889

39,706 56,718 33,488° 23,230 96,424

37,198 64,077 42,488¢ 21,589 101,275

59,563 88,008 81,0514 6,957 147,571

50,331 92,246 89,320 2,926 142,577

46,938 | 100.714 98,341 2,373 147,652

31,3407 74,840° 73,807 1,033 106,180*

Avunacg P.0.B. FacTorY PRICE

(cents per pound)
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TasLE XIII.—CeNsUs oF MANUFACTURES CLASSIFIED DATA ON CoM-
POUND PRODUCED IN THE SHORTENINGS (OTHER THAN
Larp) InpusTRY, 1925-31%

Package goods, 8 pounds
andé un

Other, over 8 pounds

Total | Total
from from

Year]| From From From From tabis sod
vege- animal vege- anlmal olls and | weges-
table |and vege| Total table [and vege-! ‘Total Iats table
olls angd | table oils olls and | table oils only |oils and
fatas opnly/ and fats fats only| and fats 1a
QuanTitY (thousand pounds)
1925 1126,381| 77,040 | (203,421} | 264,122 | 155,252 | (419,374} | 390,503 !232.292
1927 (205,144 | 80,580 (285,724) | 332,194 | 157,088 | (489,282) | 537,338 237,68
1929 | 212,629 | 70,840 | (283,460) | 445,842 103,043 ] (548,885) | 658,471 ‘173.883
1931 218,768 | 106,248 | (325,015) | 381,405 | 126,870 | (508,275} | 600,173 233,118
VaLvr {(thousand dollars)
1925 | 17,298] 10626 (27,924} [ 33,386 19,741| (53.127)( 50,684 30,367
1927 | 26,019{ 10,159 | (38,178} | 35838 17,304| (53,142)| 61,857 | 27,463
1929 | 27,700 8,762| (36,462)| 50,467| 11,412 (61,879) | 78,167 20,174
1931 | 21,804| 9.646| (31,450)| 32,068| 10,288} (42.357); 53,872| 19,935
Avenacr 7.0.8. Facrony Puice (cenis per pound)
1925 | 13.7 | 13.8 13.7 12.6 | 12.7 12.7 13.0 | 13.0
1927 | 12.7 12.6 12.7 10.8 11.0 10.9 11.5 | 11.8
1929 13.0 | 12.4 12.9 11.3 1.1 11.3 11.9 | 11.6
1931 | 10.0 9.1 8.7 8.4 8.1 8.3 9.0 8.6

* See Table XIIL, footnote *, for sonurces and its footnote 4 for lack of com-
parabliity of 1925 data with those for subsequent years. No corresponding data
are available before 1925,
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TaBLE XIV,— SHORTENING MATERIALS USED IN THE COMMERCIAL
BaxIiNg INpusTRY, CENSUS YgARrs 1923-31*

Total Butter and| All other Lard Other Lard
Year substitutes| shorteninga ghortening | subsatitutes
QuanTiTY (million pounds)
1923........] 423.2 33.4* 389.8 271.3 118.5 vees
1925........] 398.9 30.1 368.8
1927........ 450.5 46.8 403.7 176.7 221.0 133.6
1929........ §562.8 §50.1 512.7 253.4 259.3 117.8
1931........ 509.6 48.4 461.2 219.8 241.4 cees
Cost (thousand dollars)
1923........ 64,791 | 13,419 | 51,372 35,238 | 16,134 S
1925........] 65,875 | 11,508 | 54,367
927,000 70.245 | 14,862 | 55,376 | 25,837 | 29,53% | 17,365
1929........] 79.267 | 16.005 | 63,262 30,947 | 32,315 | 14,741
1931.......0 51,978 | 10,382 | 41,536 19,459 | 22,137 P
Avenage Cost PER Pounp (cents)
1923......00 15.3 40.1 13.2 13.0 13.6 .
1925...0000, 16.5 38.2 14.7
1927........ 15.6 31.8 13.7 14.6 13.0 13.0
1929........ 14.1 91.9 12.3 12.2 12.5 12.5
1931........ 10.2 21.6 9.0 8.9 9.2
PRRCENTAGR OF TOTAL QUANTITY OF SHORTENING UsEp
1923........ 7.9 92.1 64.1 23.0
1925........ 7.5 92.5
1927........ - 10.4 B89.6 39.2 50.4 29.7
1929........ tees 8.9 91.1 45.0 46.1 20.9
1931........ 9.5 90.5 43.1 47.4 anan

* Sources cited under Table XIV.
s Butter only.
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TaABLE XV.—CoST oF PRINCIPAL MATERIALS USED 1¥ THE CoM-
MERCIAL BAKING INDUSTRY, CENSUS YEARS 1923-31*
(Thousand dollars, except as nofed)

Materials 1922 1025 1007 19720 1941
FlOUT +vvovvvreerrreaercanns 233,859 | 272,227 | 271,924 ¢ 277,820 | 164,800
Bugar ...corn0eeee e rrenas 61,448 40,707 ) 48,5361 62,701 | 39,511
EBES wecvreneccrracrnarinns 21,702 209501 31685 42,770 | 26,093
MilE ccvvevivarianronanns 22.919 18,940 | 21,862 | 26,735 | 17,557
Yeast ....cvvcvvvinnnnennn. 18,828 16404 | 17,917 20,104 { 18,094
Butter and substitutes.. 13419* { 11508 | 14,863 | 16,005 | 10,382
Ard cceiiiiriiiiviiena. ...| 35238 25837 1 30,947 | 19,458
Lard substituteas........... 16,134* 54,3674 17,365 14,741 }22 137
Other shortenings ......... ' 12174 17,574 g
Total shortenings ....... 64,791 65875 | 70,.245{ 79267 | 51.978
Comparable total ....... 423,547 | 444,103 | 462,169 | 498,397 (318,033
cF‘ruh its]ab[;d nl‘Jits.,. ,,,,,,,,, Igﬂg‘;
ate and cocon.......f 4109 | ..... vassa vesas viree
MALE EXETRCE . ermrereerr s S| Des| Bim| Bedd| Zas
Allother .......ccvuvuu.... 37550 | 45297 | .....
Reported total ....... ...} 483,967 | 482369
Cost ottshortgnlngs as per-
Comparable totals ......| 153 | M8| 152| 159| 163
Reported totals ......... 134 134 .....
Percentage of total value
olf out:lstput prl;:qduced by
Betails oo ']me 808 84| &9 08| 83

* Basic data from Biennial Census of Manufactures, 1923, p. 38; ibid., 1925,
p. 43; ibid., 1927, p. 40; and Fifteenth Census of the United States (1930),
Mannfactures (1929}, Ii, 59-60; Census of Manufacinres, 1931, Bread and Other
Bakerg Products . . . ., 10. No corresponding data svailable prior to 1923,

s Butier omnly,

* Presumably including butter substitutes,
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TaBLE ZVI.—RELATIVE IMPORTANCE OF VEGETABLE O1L COMPOUNDS
AND ComMproUNDS CONTAINING ANIMAL Fats 1N Exrorts, 1922-
32, AND IN PRODUCTION IN PART OF THE INDUSTRY, CENSUS YEARS

1925-31*
Thousand pounds Percentage of total
Oalendar year Ves;rlabh Go::ﬁnﬂtlng | Total Vexgitlable Gonx:]tl:\nlnnllnt
compound fats compound iats
EXPORTS OF COMPOUND
1922, . iiiiiansn 25,478 16,286 41,764 61.0 39.0
1923........ 9,617 7,451 |+ 17,068 56.3 43.7
1924, .iiiiiinans 6,989 7.382 14,371 48.6 51.4
1925, .. ciiiinnns 8,223 14,091 23,314 36.9 63.1
19260 iiiinansns 7,586 10,581 18,167 41.8 58.2
1927, ciiiiinnnns 5,431 8.988 14,419 31.7 62.3
1928, 0iiiiinnns 5,681 4,713 10,394 .7 45.3
1929, . .oiiannnn 6,343 3,632 9.975 63.6 36.4
1930, 0cciininns . 6.354 2,436 8,750 72.3 27.7
1931, ciennnnn . 4,348 1,646 5.994 2.5 2.5
1932...00ciieeens 2,404 1.094 3,498 638.7 31.3
PRODUCTION IN SHORTENINGS (OTHER THAN LaRD)
INpusTRY ONLY -

1925, iiiiininnns 390,503 | 232.292 | 622,795 62.7 37.3
1927 i iiiiannns 537,338 237,668 775,006 69.3 30.7
1929, cvinnnnn ...| 658,471 | 173,883 | 832,354 79.1 20.9
1930..ciivnnns 600,173 | 233,117 | 833,291 72.0 28.0

* Export data from Foreign Commerce and Navigalion of the United States;
production data from sources noted in Table XII, the footnotes to which give
tertaln explanations affecting the ecomparsbility of 1925 data with those for
1927-31 and indicate that 1931 data are preliminary.
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TanpLe XVII.—Raw MaTeriaLS Usep IN MANUPACTURE OF COMPOUND,
IN SPECIFIED YEARS, 1912-33*

Calend Materials uwsed (milllon pounds) Percentages of total
!’3!“ Cotton- Other Anfmal Cotton- | Other Animal
seed wvegetable| fata and| ‘Total seed | vegetable| fats and
oll olls olls oil olls olls
1912....... 866.7 8.3 69.7 944.7| 91.7 0.9 7.4
1914.......{ 1,053.1 9.9 80.2 1 1,143.2| 92.2 0.8 7.0
1916....... 919.4| 63.5 60.4 /1,043.3] 88.1 6.2 5.7
1917....... 1.069.2| 87.0 65.9 | 1,222.1| 87.5 7.1 b.4
1918.......] 1,015.1 | 139.5 67.8 | 1,222.4| 8.0 11.4 5.6
1920.,...... 605.3| 89.4 61.5 756.2 | 8o0.1 11.8 8.1
1921....... 709.1( 37.3 72.2 818.6 | 86.6 4.6 8.8
1922...... .| ©55.7( 49.3 68.9 7739} 84.7 6.3 9.0
1923....... 640.6 | 40.9 76.4 757.9| 8.5 5.4 10.1
1929..... ..| 1,083.2¢ 21.8 | 115.3 | 1,220.1| 88.8* 1.8 9.4
1931....... 928.5 | 144.6 | 135.0 | 1,280.1} 76.9 12.0 1.1
1932.......] 834.4| 50.7 83.5 968.6) 86.2 5.2 8.6
1933....... 852.8) 43.0 76.3 972.1| 8.7 4.4 7.9

* Retabulated from data sssembled in U.S. Tariff Commission, Report fo
the Congress on Certain Vegetable Olls, Whale 0il, and Copra (Report No. 41,
Second Serles, Washington, 1032), 159-81, giving sources and qualifications par-
tially discussed sbove, p. 117, and in footnotes to Table XVIIL, with 1931, 1932,
and 1933 data from anoual mimeographed releases of the Census Bureau, “Faer
tory Consumption of Animal and Vegetable Fats and (ils by Cissses of Prod-
ucts” for 1931, 1932, and 1933,

¢ “Obtajned by subtracting from the lard-compound production in 1929 the
estimated consumption of other oils used in their manufacture.” This may re-
suit in a slight onderstatement of the total. Since, however, the estimates of
quantities of other vegetable oils nsed may be 100 low (see footnotes to Tabls
?wn},mmtmwwommummmmmu

east.

* Production of compound as reported by Bureau of the Census, Animal and
Vegetable Fats and Ofls. . . . . '
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TABLE XVIII. — ANIMAL AND VEGETABLE FATS AnND O1Ls (OTHER
THAN CoTrroNsEED O1L) Usep 1IN MANUFACTURE oF COMPOUND,
IN SPECIFIED YEARS, 1912-33*

(Thousand pounds)

Calendar year Tallow, Oleostearin Oleo oll Pork tat Pish olls
edible and lard
1912......c000 000 10,834 57,644 1,200
1914............. 13,9456 64,926 ceren 1,20 | .....
1916......0ccava 9,852 49,493 1.069
1937, .ciiiniand] 9,953 54,959 1,004 | .....
1918......... | 11,861 54,598 1,850
1920...00cievnnes 9,925 41,871 97 9.604 .
1921, 0viaennns 10,142 46,779 235 15,042 reens
1922, 0iviinnes 10,683 43,916 2.791 11,489 srans
1928, .00 23,408 43,075 2,655 7,066 | .....
1928, ..c0ceennnn 25,556 44,138 7,553 23,123 14,921
1% ) 69,548 27,220 10,004 8,860 19,384
1932, .0 0iineen .| 45,708 17,357 1,134 5,636 13,705
1933......... vees| 46,437 17,105 294 3an 9,272
Onlendar year Peanut Soy bean Oorn oll Qoconut | Other ollz®
oil ofl oll
1912......... vees| 1,687 6,598
1914..... veereses] 2,144 1,585 6,158
1916, . .ivivennns 17,869 14.247 13,105 rases 30,715
1917 ------------- 12:209 34-351 4!166 5|545 123?42
£ 1) L 27,912 56,517 2,288 13,408 89,426

* Sources as for Table XVII, See text, ﬂ’ 119, 125, for corresponding
:rem:“lld total materinls used. Fish ofls include marine animal oils, such as
oll.

* Including vegetable stearin (1912—180; 1914—811; 1918—4,007; 1917—
17,140; 1013—14,904), palm oil, sesame oll; also hydrogenated olls as Tollows:
1914—83; 1016—778: 1917—833; 1018—18,172. The last, according to Depart-
ment of icuiture Bulletin 'IBQ. St:r Iemenl. p.» 6, “represent largely the
amount of hydrogenated oil purchase gw the smaller substitute makers for
combining with the other ingredients.”
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TasLe XVIII (Continued)

Calendar year Peanut Boy bean Corn off Coconut | Other oflps
ol oll ofl

1920.....000ueten 48,209 17,607 7,095 9,714 6,720
1921..cc0uennnes 15,761 8,166 2,960 3,014 7,449
1922, ccneaa.l, 9,841 ¢t ..... 14,200 16,099 9,149
1923....cv0ivenas 3,813 681 6,721 21,206 8,404
1929, ....c....... venss® venee | eeees # 1 20.000° 1,608¢
) 1) S .. 5,960 10,869 6,618 34,132 87,060
1932......... o] 3,502 4,889 3,087 8,332 30,830/
1933...0unn . .| 8,330 489 1,128 7,112 30,4567

» “Peanut and corn ofls shown by the Bureau of the Census as used in 1929
in food industries other than the margarine industry were regarded as used
solely jn making salads and table oll. This Involves a siight error, for it is
probabledthg’t amall but indeterminate quantities of these oils were used In lard
compounds.

¢ “From the quantities of coconut and palm-kernel oils shown by the Bu-
reau of the Census as consumed in 192% in foud indusiries other than margarine,
there were deducted sales of these oils to the confectlionery and baking trades
by six leading refiners. The remainder, which Is the flgure ;ivenlnis probably
only d; gllgm overstatement of the consumption of those olls lard eom-~

pounds.’
¢ Including palm ofl, 1,191. “Palm oil shown by the Bureau of the Census
as used in 1929 in food industries other than the margarine was taken as used
entirely in lard compounds. An estimate made by one of the leaders In the
trade showed 10,000,000 Instead of a little over 1,000,000 pounds.” The Tariff
Commission’s report, cited above, ﬂven on p. 31 a figure of 5.2 milHon nds
of sesame oll for 1929; but this not appear in the table on p. 160 from
which the above data are taken.
oth‘lnlc;qt:;ns palm oil, 34,536; sesame ofl, 33,817; palm-kernel ofl, 158;
[ of ol L M
fIncluding palm ofl, 22,126; sesame oll, 7,797; other, 957.
¢ Including palm oﬂ: 21,116; sesame oll, 7,371; and sunflower oil, 2,489.
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TabLE XIX.—TARIFF DUTIES ON FATs aAND QILS AND THEIR
Foop ProbucTts, 1883-1932%

(Cents per pound)

Lard Oleo- Cotton- | Peanut Boy Cocomit
Date effective Lard com- Btearin ased oll bean olls
pounds ofl oll
1882, July 1...... 20| ... 3.3 free
1890, Oct. 6..... 20 ... 1.3* free
1894, Aug. 1..... 1.0 ... et free . . free
1897, Juiy 25..... 2.0 ... ees® 0.5* free
1908, Aug. 6..... 1.5 ... free free | free | free | free
1913, Oet. 4..... free | free | free free 0.8° | free | free
1921, May 28..... free | free 2.7 3.5 2. 2.7
1922, Sept. 22...1 1.0 | 4.0 1.0 3.0 4.0 2.5 2.0
1930, June 15....| 3.0} 5.0 1.0 3.0 4.0 3.5 2.0

* Basic data from United Statey Staiuies at Large, XXII, 491-526; XXVI,
567-617; XXVII, 509-71; XXX, 151-213; XXXVI, Pt. I, 11-118; XXXVIII, Pt.
I, 114-66; XLII, Pt. I, 9-11, 858-990; XLVI, Pt. I, 590-763. Palm oll and vege-
tabie tallow, and copra, palm nuts, palm kernel nuts, and sesame seed bave
been duty-free throughout. Under the Act of 1930 duties are imposed on cot-
tonseed, peanuta (shelied and unshelled), and soy beans (prepared and unpre-
pared), Additionul fats and olls dutiable under the Act of 1930 are:

Cents Cents
per pound per gallon
Palm kernel oil, edible....... 1.0 Cod, herring, and men-
Sesame oil, edible . haden oil ........ [ 5.0
Animal tallow ............. Whale and seal oil.......... 6.0
Sperm ofl, erade. ........ . 1000
Sperm oil, refined........... 14.0

Under the Act of 1936, unspecified animal! and fish oils, and unspecified ex-
pressed or extracted vegetable olls, are dutiable at 20 per cent ad valorem.

s Crude or refined. The duty does not apply te imports from the Philippine
Ialands. Copra has always been admitted duty-free.

* Expressed in the Tariff Act In cents per gallon: 1883—26; 1890—10; 1897—
4; 192120, ’

* Under the Tarilf Act of 1894, oleostearin was dutiable as a non-enumerated
manufactured article, and not free under Paragraph 845 as tallow, according to
Treasury Decision No. 18534 (G.A. 3252), in Compilation of Customs Laws and
Dlgest of Decizsions Thereunder, 1908, p. 848,

¢ Not enumerated, but presumably free under “other nut oils.*

¢ Expressed as & cents per gallon; also rapeseed oil.

f Expressed as 36 cents per gallon.

* < . .. but not less than 46 per centum ad valorem.*
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TasLE XX.—APPROXIMATE PER CaPITA CONSUMPTION oF LARD,
CoMPOUND, BUTTER, AND MARGARINE, ANNUALLY, 1000-32*

(Peoands)

Year Lard { Compound | Lard and | Butter and | Butter | Margarine® | Four
compound] margarines fats®

1900....... .113.2 20.9 19.6 1.4

1901....... .[12.9 21.0 19.6 1.3 pee

1902,.......|1L.7 19.5 18.3 1.5 .
1903....... .|11.8 . 20.2 19.5 0.8
1904........ 12.4 coee 19.7 19.2 0.5
1905........ 10.0 21.0 20.5 0.5
1906........[11.2| .... 19.7 19.1 0.5
1907........]113.5 18.2 17.4 0.8
1908. ....... 13.5| ... e 19.5 (186 | 09 |....
1909......... 1.5 .... 19.1 17.8 1.0 ces
1910........|11.4 18.2 16.8 1.5
91l........]11.3 18.2 16.9 1.3
1912........ 11.2 8.3 19.5° 18.0 16.6 1.3 87.6*
1913........ 11.3 18.0 16.5 1.6
1914........ 12.0] 10.8 2.8 18.4 17.0 1.4 41.2
1915........ 12.8] .... ceen 18.7 17.3 1.4
1916........ 13.6 9.5 2.1 19.2 17.5 1.5 42.3
1917...... .|11.3| 10.8 2.1 18.5 15.9 2.2 40.6
1918........ 13.6 10.5 24.1 17.0 13.8 3.1 41.1
1819. ....... 11.9 11.6 23.5 18.8 15.4 3.3 2.3
1920........|13.3 6.7 20.0 17.9 14.9 3.6 37.9
1921, ...... 11.2 7.0 18.2 18.2 16.1 2.6 36.4
1922_....... 14.1 6.7 20.8 18.7 16.9 1.7 3.5
1923........ 15.2 6.5 21.7 19.9 17.9 1.8 41.8
194........ 15.4 7.1 2.5 20.3 18.3 2.1 42.8

* Our computations from consumption data and populatfon estimates de-
rived as follows: Lard consumption computed from production and ex
data in Table IX. Compound tonsumption computed from production data in
Table X and exports and shipments dala by calendar years from Tables V and
VA and sources there ci Butier consumpticn, 1900-11, compuied from

roduction estimates given in Farm Economics (Cornell University), February
934 &’2030; 12— from U.S. Department of Agriculture, Fals and Oils
Statls - -+ . (March 1, 1934), Table 40; and import, export, and shipments
data in rt from these sources and from Cominerce and Navcigation of the
United States and Monihlg Summ of Forelgn Commerce of the United Blates
{(using July-June data from 1899-1 to 1915-16). Margarine eonsumption (for
fiscal years ding_]une 30 enmg;slfd from production and trade data in Snod-
grass, op. cit., 312-13, and for 1 32 from sources therein cited.

Population estimates here used are as of July 1 (for margarine, Janoary 1),
as reported for 190008 and 1930-32 in Statistical Abstract of the Onited States,
1933, p. 10, and for 1909-29 as estimated by the National can of Economie
Research, as reported for 10609-21 in W. L King, The Natlonal Income and Ity
Purcmfnc Pawer'}lnsoj, 47, and for 1922-29 F. C. Milis, Economie Tend-
mc!gmtn meltli';m“ smu]{n(g%m' ‘a];urdl gy diff lightly from those given

resulting ea gures ngly er 8 } 4 vy
for lard in Table &ruulpfor butter and margarine in Snodgrass, op. cil., 310-11.

¢ Including for margarine successive two-year averages of data in the sixth

column.
*F cal gears ending June 36, 1960-32.
ol d'thelinz:suma!e{orcompaundummmlov(mm

07): and
p. 187), consequently also the totals in which it is indieated.
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TasLe XXI.—WHOLESALE PRricES oF LAarp, NEW YoRK,

(Cents per pound)
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Data from Annual Statistical Reports of the New York

* The standard grade quoted is wariously termed *““Western Steam™ or
“Prime Contract.”
Prodoce Exchange, 1907, p. 110; ibid., 1929, p. 108; and for 1930-33 direct from

the New York Produce Exchange. Data are monthly averages of daily quota-
tions as reported, except for 1579-88, which are our computations of means of
monthly highs and lows reported. Annual averages are simple averages of

monthly date.
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TasrLe XXI (Continued)

(Cents per pound)
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TABLES

TABLE XXII.—WHOLESALE PRICES OF CondNSEED O1L (PRIME

SuvmMMER YELLOW), NEw York, MoNTHLY, 1875-1933*

(Cents per pound)
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® For 1875-90, baalc data from Oil, Paint, and Drug Reporter. Average of
prices as of the first and ffteenth of the month and the prices as of the first of
For 1891-1632, monthiy averages of daily quotations direct from the New
York Producs Exchange, 1891-89 and 1930-33, and for 1900-29 from Annuoal
Statistical Reports of the New York Produce Exchange, except as noted. These
reported in the Oil, Paint, and Drug Reporter for 1891 and about .1 cent above

the month following, the mid-month price being weighted doubly, 18756 to
July 1885; averages of monthly high and low prices of “Prime Cottonseed Oil
for Immediate Shipment from the Southeast,” August 1835 to December 1380.
for 1930. Annual averuges are simple averages of monthly data.

averaged about .2 cent per pound above averages of mouthly price ranges as

¢ Average of prices as of the first of August and the first of September.
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TabLe XXII (Continued)

(Cents per pound)
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» Monthly average of high and low prices as reported in Oil, Painil, and
Drug Reporter, here compliled from Statistics of Fats, Otls, and Oleagincus Raw

Materials (U.S. Department of Agricuiture Statistical Balletin No. 24,
¢ Averages of monthly high and low prices as reported In Annual Statistical

Report of the New York Produce Exchange, 1919, p. 93. Prices were not re-

ported eontinuonsly during these months.
4 Prices of “Bieschable Prime Summer Yellow” cottonseed oil, which aver-

aged about .1 cent above prices of “Prime Summer Yellow” from April 1931

ber 1928), 58. Corresponding prices for June to September 1919 run econsid-
1o March 1832.

erably lower than the ones here inctuded.

¢ Computed from prices of pear fuofures, no “spot” quotations being re-

ported.
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TasLE XXIII.—WHoLESALE PriceEs o CompPounp, NEw York,
MoNTHLY, 1897-1933*

(Cenis per pound)
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all years except 1918 to 1925, for
Qils, and Oleaginous Raw Materials
cal Bulletin No. 24, Septemher 1928),

ges of monthly data.

* Averages of monthly high and low prices as re

and Drug Reporter: our computations for

which data are from Statistics of Fats,
(U.S. Department of Agriculture Statistl

62. Annual avernges are simple avera
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MoNTHLY, 1802-1933*

TapLe XXIV.—WHOLESALE Prices oF OLE0STEARIN, NEW YoORK,

{Cents per pound)

'l‘:"ll.’

| amenn CIRRCUATEN TAOMHNIHRARN KRN THRRERG -y
m Srrdsdare néeeorgrad nOSEMARRYS sgnNesgoneew
m VRAVAVHREE NELCARDEDE RANMILINAEG ACORALCRTRR .
E| Sordudordg XoeroOgCae HASSEOINET SHNNOGEANeES
i GHRO A DRENOOE N JJJJJJJ#JJ Sodatwngden
M Sqrcududryd drdrdogonng YRaZSlNGNe gGHNNONSgeeEwe
i SIMONRAORIA NOVONVOOOE DHACVHLUER HAR-MGRWHNR W~
Bl #38<5<dslg deladodaiy ndastanasa snasanaseres
B MNANEEAA40 EHMOCORENG KERMTEOOTH QRE-LANRADRNND
M SodCdUEErS HERSGuNOne HEORSHLANSY eSSt cgaveve
W HaauKYoana JJJJJJJ&JJ MEANDIRORY SOARNA=O RO N
S| wwordvdddrd dodrddangr BW?!O?DQ&D geaNnNaggunaw
w HEREMNRDD N =AGURVARCGS NIARDCGRVUAE SR RBEBE RO~
g| resrdddacd Broracgana Seddjudpsir gugutcaanewa
B UnmeumasEa® YdENRYOU0Y VOENFEYASN GUBAGRRRE SN
m Rordeddursd gourcsogygr HSoadqaRyr ocdcugagaured
m HHETOANORED LHFANOFDANN AORNRARTORN CHHANEHIGRS
< eGSR SER® HBOSDDDBT.J Hooannhagye Swmuuﬂ qQweow
m HAGNERERBY HAANXNABNGY [VRHVORNEG GOHTBRNAB 0
= rdoddddinr OodrrOgRyY~ ACdag¥R¥nyr googHagETwe
Al Tuvcomorun N ERNROdn GAORNCEARLE HVYRRVANONNNY
B 7u764¢4§61 dgddrarndis SgagEnAngs ogdgjaandnyn
ﬂa FMEADOWMEHT MY ROBENN SN SN ISOOICGISIBD
g rgrddvvdansy fOEecerpgrone doagoddbpe waddsagrards
BARBCCS K BWREAGNDNE HONGO-ONSE 05409365738u
AR L L msofnnwuus usooummzwl ﬂwnu mmms14

Year| Av,

SHEHTEH

R

EEHEEHEEERREH HE T mmmmmmmmmmum

the New York
ual Statisti-
wmple

® Data are monthly aversges of daily prices direct from

Produce Exchange, 1892-99 and 1938-33, and for 1900-29 from Ann
cal Reporis of the Neww York Produce Exchange. Annual avernges Are

averages of monthly data.
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TanLe XXV.—ExcEss oF LArp Paices ovEr PricEs oF COTTONSEED
O1L AND CoMPOUND, ANNUAL AVEBAGES, 1875-1933*
{Cents per pound)

Year Cotton- Year Cotton- Oom- Year Cotton- | Com-
seed ofl seed oll pound seed ofl | pound
1895..... 2.9 eee ||1915..... 2.6 1.5
1896..... 1.3 wea [11916..... 2.9 1.4
1897..... 1.2 0.1 |1917..... 6.3 4.6
1898..... 2.4 1.2 |j1918..... 5.9 2.9
1899.... 2.1 0.7 |[1919.....] 6.5 3.7
1900.-. 2.3 0.8 {1920..... 4.5 0.5
1901..... 4.1 2.0 ji921..... 3.1 0.8
1902.....] 5.1 2.6 [1922.....] 1.3 ~0.5
1903..... 3.4 1.6 (1923..... 1.0 | —0.6
1904..... 3.2 1.2 [11924..... 2.2 0.1
1905..... 3.8 2.1 1925..... 5.9 3.7
1906..... 3.9 2.0 11925..... 3.1 1.2
1907..... 2.7 0.7 J1927..... 3.1 1.0
1908.. 3.5 1.6 |1928..... 2.4 0.3
1909..... 5.8 3.3 ||1929..... 2.3 0.5
1910.... 4.4 2.5 j1%30..... 2.7 0.4
1911.....| 2.8 1.5 |1931..... 1.9 —0.9
1912.....1 4.2 2.4 |1932.....} 1.2 -1.2
1913.....| 3.7 2.3 [lre33..... 1.2 ~1.4
1914..... 3.7 2.3

¢ Computed from data in Tables XXI-XXIIL.
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TapLE XXVIL—Prices oF CorroNsEep Q1L AND oF CoMPOUND,

EXPRESSED AS PERCENTAGES OF LARD PRICES, ANNUAL

AVERAGES, 1875-1933*

Year QOotton- Year Cotton- Com- Year Cotton- { Com-

seed ofl seed of} pound seed of! | pouand
1875...... 54 1895, ... 56 . 1915..... 72 84
1876...... 58 1896.... 72 e 1916.....] 79 80
1877......| 74 1897... 73 98 1917.....1 71 79
1878...... 89 J11898.....1 &6 78 1918.... 77 89
1879...... 88 []1899.. 62 88 [1919.....0 78 87
1880...... 72 |{1800..... 67 89 ||1920.. w o
1881......| &6 1901..... 54 78 1921..... 72 )
1882......| 60 1902.... 52 75 1922.. 89 104
1883...... 63 1903.... 61 82 1923.....| 92 105
1834...... 67 194.....] &6 84 1924.....( & 99
1885...... 7% (|1905.....] 49 72 |11925.....| 65 78
1886...... 71 1906..... 5 78 | 1926..... 79 92
1887...... 76 1907..... 7l 92 1927..... 76 92
1888...... 70 1908.....| 62 52 1928.....] 8¢ 98
1889.... 91 1909..... 50 72 1929.....| 81 48
1890...... 70 1910.... 65 80 1930.....! 75 96
1841...... 74 1911.... 69 84 1931.....] 78 111
1892...... 55 J1912..... 60 77 1932..... 176 124
1893...... 58 1913.....| 66 79  j1933..... 79 125
184...... 56 1914..... 4 78

¢ Computed from data in Tables XXI-XXTIL



INDEX

Adulteration:
of butter, 35
of foods, 34-37
of lard, 8-9, 18, 20-22, 23, 31,
60, 64, 115; Congressional
action on, 22, 23, 48-54;
early legislative action omn,
40—45; McGeogh Case, 37—
40: “original package” de-
cision, 41; regional aspects
of, 36-37, 48-50, 56-58; re-
ports of Division of Chem-
istry on, 47-48; state and
federal investigations on,
4748
of olive oil, 15, 20, 28
of tallows, 21
Advertising of compound, 185,
193, 196-97, 207
Agricultural Adjustment Act,
133-34, 145, 177, 217, 221-
22
Agricultural Yearbook, 1303,
79
American Cotton 0Qil Company,
30, 80, 81, 83, 94, 113, 149,
154, 177, 259, 266; see Ap-
pendix D
American Cotton OQil Trust, 24,
30, 80
Anglo-American Packing and
Provision Company, 38; see
Appendix D
Annual Report (United States
Food Administration) jfor
1918, The, 111
Armour and Company, 22-23,
32, 43, 46, 60, 72, 83, 88, 149,
150; see Apypendix D
Armstrong Packing Company,
74; see Appendix D

Aspegren and Company, esti-
mates of, cottonseed oil: in
compound manufacture, 69—
71; in compound manufac-
ture, in Europe, 103 n.; con-
sumption, 31-32, 77; pro-
duction, 63-64; see Appen-
dix D .

Baker, Representative, 42

Baking, commercial, expansion
of, 195; use of shortening by
industry, 191-92

Belgium, as importer of com-
pound, 108

Biennial Census of Manufac-
tures, 138

“Bird,” 74

Bleaching oil, 20-21, 253-58

Bradley, Henry W,, 25

Bread, during the war, 111; use
of shortening in, 6

Brosius, Representative, 53, 56—
57

Brown, Dr. Campbell, 46

Brown, Robert B., 74; see Ap-
pendix D

Brown Company, 122, 267

Butchers’ National Protective
Association, 41

Butchers’ Sons, Washington, 28;
see Appendix D

Butter: adulteration of, 35; con-
sumption of, in Germany, 158;
cost of production, 148; as a
shortening, 5, 6, 281, 282; in
national economy of Den-
mark, 213-14

Butterworth bills, on lard adul-
teration, 41, 42, 48

351
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Central America, as importer of
compound, 101; as importer
of lard, 102
Charlotte Observer, 65
Chemistry, early use of, in Eng-
Jand, to detect adulteration of
lard, 46; in development of
compound industry, 20, 87;
see Hydrogenation
Chicago Board of Trade, hedg-
ing in lard futares on, 183;
reports of, on lard adultera-
tion, 37-39, 4243
Chinese [tung] oil, 163
Cincinnati Chamber of Com-
merce, 41
Cincinnati Pork Packers Asso-
ciation, 41
Cincinnati Price Current, 32
Cochran, Samuel H., 26, 27; see
Appendix D
Coconut oil: early use of, in
Europe, 8; first industrial use
of, 248; use of, in compound,
125, 126, 127-28, 129, 145,
157; use of, in margarine,
127-28, 129; use of, in soap
industry, 127, 129
Coconut stearin, early use of,
in Europe, 8
Conger bill, 42, 48, 51, 53
Consumption:
of cottonseed oil, 14, 17, 64,
67, 166

of lard and compound, 32-33,
126-27, 171, 176, 191, 195
96; by bakeries, 191; coef-
ficient of correlation be-
tween, 179-80; expansion
of, difficulties in, 217; in

Germany, 157-59; long-
time trend upward, 3; sea-
sonal variation in, 183

of tallow in Germany, 158

See Consumption, per capita

Consumption, per-capita:
of butter, 185, 188, 189, 192
of compound, 186, 188-39,
191; comparison of lard
and, 187-89; increase in, 3
of fruits and vegetabies, 190
91
of lard, 105, 112, 170, 185-86,
191, 205; comparison of
compound and, 187-89; in-
crease in, 3
of lard substitutes, 187-88
of margarine, 186, 189
of shortenings, 5-6
of vegetable oils and fats only
and animal and vegetable
oils and fats, 194
See Consumption
Copra, duty-free, 126, 165
Corn (maize) oil, shortening
power of, 280; use of, in com-~
pound, 125, 132; use of, in
mayonnaise, 132
“Cotosuet,” 73, 76
“Cottolene,” 29, 30, 75, 258; ex-
ports of, 97
Cottonseed oil: bleaching of,
20-21, 254-55; in compound,
2, 63-64, 117, 133, 145, 215~
16; domestic retention of,
early, 14; food uses of, 18, 19,
87-88: in the national econ-
omy, 214-16; process for de-
odorizing, etc., 25-26; short-
ening power of, 280-81, 283;
as a stiffening agent, 21-22;
as substitute for olive oil, 28;
supply of, factors in, 217-18;
United States Food Adminis-
tration reports and regula-
tions on, 306-09; uses of ex-
ported, 3%; winterizing (de-
margarinating), 116
Coumbe, Oscar H., 26
“Crisco,” 94
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Crosfield patent, 93, 267

Cuba, as importer of compound,
101, 108

Cudahy Packing Company, 73—
74, 149; see Appendix D

Dawes, Senator, 41, 54
Demand:
for compound, inelastic, 3, 76,
176, 179; recent independ-
ence of compound from
lard, 211-12
for lard, relationship, 2,3,176
Penmark, relationship between
butter and margarine in na-
tional economy of, 213-14
Deodorizing, of compound, 77;
of oils, 25-26, 258-59
Duties, see Tariffs

Eckstein, H. G., 77; see Appen-
dix B
England: as importer of com-
pounds, 98-99; as importer
of lard, 101; legal prosecu-
tion of lard adulteration in,
23; legal prosecution of mis-
branding in, 4647
Exports:
compound; of Cottolene and
Lardine (Lardene)}, 97; by
countries of destination,
98-104, 108-12; im late
*nineties, 67; to 1914, 98,
99; post-war, 112, 113, 114,
115-16, 153-59; reason for
recent decline in, 154-55;
to United States posses-
sions, 154; during the war,
108-12
cottonseed oil, 14, 15-16; rea-
son for decline in, 164
fats and oils, in the United
States, 162

353

lard; annpually, 1908-09 to
1932, 109; by countries of
destination, 101-02; during
the war, 10809, 112; early
figures on, 33, 67, 98; level
of, 1920-29, 160; measures
for reducing, 216; from
1900-1932, 171, 175n.; to
1914, 98-99; post-war, 112,
155, 165; restrictions on,
European countries, 40,
43; surplus for, 163; to
United States possessions,
154

oleo oil, 165

peanut oil, 126

soy bean oil, 126

vegetable shortenings, 116,
155

Fairbank, N, K., Company, 9,
20, 21, 22-23, 24, 28, 29, 32,
43, 46, 60, 75, 94, 97, 150, 254,
256, 259, 263, 266; see Appen-
dix D

“Flakewhite,” 75, 93

Foaming, in compounnds, with
coconut oil, 128

Food and Drugs Act, 58, 90, 94

Food-control bills, other than
on lard adulteration, 54-56

Fowler Brothers, 38, 39; see
Appendix D

France, as importer of com-
pounds, 100-101, 108

Georgia Millsand Elevator Com-
pany, 74; see Appendix D

Germany: coconut oil, use of
in manafactured compounds,
128; consumption of fats in,
158; consumption of marga-
rine in, 155-56, 158; as im-
porter of animal fats, 158; as
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importer of compounds, 98,

100, 103; as importer of lard,

101-2; palm kernel oil, use

of, in margarine, 131; as pro-

ducer of compound, 157-59,

259-60; tariffs on fat in, 159
Grasa, 159

Hately, John, 43, 52

Hawaii, shipments of com-
pound to, 154

Hedging, on lard and cotton-
seed oil fulures, 183

“Hope Butter 0il,” 19

Hope 0il Mill, 19

Hydrogenation, 76, 88, 264-74,
282-83; cost of, 122; of cot-
tonseed oil, 116; economic
effects of, 92-94, 103; of
marine oils, 123; plants spe-
cializing in, 122-23; in vege-
iable shortening, 116, 121-22,
142

Imports, oils, United States, 124,
125, 126, 132, 162-63, 165

Ingredients: in compounds, 2,
66, 85, 114-35, 142, 145; in
margarine, 11-12, 21, 120-21,
129, 201

Interstate Cotton-seed Crushers’
Association, 87

Italy, imports of cottonseed oil
of, 15-16

Jenkins, Edward H., 61
Kunstspeisefelt, 157-59

Lamborn, L. L., 13, 18

Labeling: designations used, 2,
23, 4647, 116; early legisla-
tion on, 40—45, 48-54; inac-

curate and misleading, of
compounds, 31; of lard com-
pounds, 23, 46, 72-73; under
Meat Inspection Act, 89; pro-
visions on, Food and Drugs
Act, 58, 90; state legislation
on lard, 60; see Appen-
dix D

Lard: in compound, 119; “cot-
ton-ofl lard,” 25; Cuba lard,
13; as domestic food fat, 166,
204—-05; labeling, early legisla-
tion on, 4045, 47 n.; leaf, 8-
9; modified, to take on char-
acteristics of compound, 209-
10; in the national economy,
214-16; neutral, 10; prefer-
ence for, as cooking fat, 159,
176; prime steam, 10; refined,
23, 46, 60, 61-62, 209, 211;
“salt-trimmings lard,” 211; as
a shortening, 5, 6, 280, 281,
282-83; variety of products
sold as, in "nineties, 59

Lard stearin, as hardener for
steam lard, 9, 11

Lard substitutes, classes of man-
ufacturers, 138-39; quantity
and value of, marketed, 196

Lardine {Lardene), exports of,
97

Licensing system: for cotton-
seed products, during the
war, 110-11, 112; United
States Food Administration,
special regulations for, 308
09, 312-13

McCaw, Wallace E., 74, 75, 93;
see Appendix D

McClammy bills, 49-50, 51, 53

McGeogh Case, 3740

Magnolia Provision Company,
149
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Manufacture: of compouand,
costs of, compared 1o other
food industries, 146—48; com-
pound, early progress in the
United States, 263-64; lard,
early history of, 244-47; of

modified lard, 209-10; see
Production
Margarine: early legislation

against, 33, 42; early patents
for, 26; the European prod-
uct, 158; influence of, on ex-
portsof compound to Europe,
103; influence on develop-
ment of compound industry,
10-13, 21, 261; ingredients
osed in, 11-12, 18, 21, 120-21,
127-28, 129, 201; in the na-
tional economy of Denmark,
213-14; as a shortening, 282

Marine oils: in éompound, 116-
17, 119, 123-24, 178; history
of use of, 233-34, 24951,
253; hydrogenation of, 123;
imporis of whale oil in the
United States, 124; tariff on
whale oil, 179

Marketing of vegetable com-
pound: first, 94; after 1922,
115, 122; a method to market
cottonseed oil, 178; quantity
and value of, 196

Markets for compound, 75, 77,
193-97, 20203, 205

Marshall, George S., 26

Mayonnaise, use of corn oil in,
132

Meat Inspection Act, 62, 86, 88—
90, 94, 105, 115

M?{: inspection legislation, 55—

Mexico, as importer of com-
pound, 101, 108

Morris and Company, 88, 149;
see Appendix D
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National Coftonseed Products
Association, 219

Netherlands, as jmporter of
compound, 100

Normann (Crosfield) patent, 93,
273

Norway, hydrogenation of ma-
rine oils in, 123

“Qak Leaf,” 74

Oil, Paint and Druag Reporier,
27, 79, 95

Qilseeds, European imports of,
103

“QOleard,” 26

Oleo oil: in compound, 119,
145; control of production,
by packers, 86; in margarine
industry, 11-12,21,120-21,201

Oleo stock, production of, for
margarine industry, 12

Oleomargarine, cost of produc-
tion of, 148 .

Oleomargarine Act, 49, 58

Oleostearin: in compound, 2,
85, 94, 119, 120, 121, 142, 201;
coptrol of prodaction, by
packers, 86-87; duty on, antil
1909, 86; in lard, 12, 21

“0Olive Buatter,” 28, 30

Olive oil: in cookery, regional
preferences for, 6, 159; in
lard substitutes, 28; shorten-
ing power of, 280

“QOlivene,” 28

Packers: as compound manuo-
facturers, 72-75, 80, B81-88,
94, 134, 136-39, 141-44, 149,
165; costs of manufacture to,
147; efforts of, to strengthen
lard markets, 207-12; lard
marketing practices of, 206
07; as manuofactorers of
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purely vegetable compound,
140, 142; as refined lard man-
ufacturers, 60, 138; as steam
lard manufacturers, 9-10, 12—
13
Paddock bills, 54-55, 57-58
Palm kernel oil: duty on, 132;
early use of, in Europe, 8;
imports of, 132; price of,
131; probable future use of,
in compound, in United
States, 131; United States
Food Administration special
license regulations on, 308-
09; use in Germany, in com-
pound, 157; use in Germany,
in margarine, 131
Palm oil: early use of, 253-54;
United States Food Adminis-
tration special license regula-
tions on, 308-09; use of, in
compound, 125, 130; use, in
tinplate and soap manufac-
ture, 130
Patents, see Trade marks and
patents
Peanut oil: duties on, 126; ef-
fect of tariff on, 165, 179;
imports of, 126; United States
Food Administration reports
and regulations on, 308-09;
use of, in compound, 125
Philippines, as importer of
compound, 101; as source of
coconut oil, 16566
“Plantene,” 74, 93
Portsmouth Cotton Qil Refining
Corporation, 149; see Appen-
dix D ,
Prices:
coconut oil, comparison o
cottonseed oil, 127
compound; around and after
1900, 77; behavior of, 196
99; efect of tariff on, 165;

export, to 1914, 99; from
1908-09 to 1932, 109; as
percentage of lard, 172; re-
lation to cottonseed oil,
174; relationship to lard,
199-203, 218; seasonal va-
riations in, 183-84; spreads
of, from lard, long-time
trend, 172; wholesale, and
index of business activity,
68, 92, 113

cottonseed oil; behavior of,
197-99; compared to coco-
nut oil, 127; determination
of, 173-74; fixed, during
the war, 110; independ-
ence of, over lard, 94-96;
relation to lard, 69, 72, 78,
80, 91-92, 95, 121, 171-72,
198-200; seasonal variation
of, 184; spreads between
lard and, 172, 1830; whole-
sale, and index of business
activity, 17, 18, 68, 78, 92,
113

lard; behavior of, 197-99; ef-
fect of tariff on, 163; effect
of United States, on world,
161, 215; export, to 1914,
99; export, from 1908-09 to
1932, 109, 170-71; influence
of, on cooking-fat fleld,
201; post-war, 2(2; relation
to cottonseed oil, 69-72,
78-79, 91-92, 95, 121, 172,
198, 200; relationship to
compound, 68-69, 79-80,
171, 179, 200-202, 218; re-
lationship to price of live
bogs, 173; seasonal varia-
tions in, 183-84; spread be-
tween cottonseed oil and,
180; wholesale, and index
of business activity, 17, 18-
19, 68, 78, 92, 113
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oleostearin; control of, by
packers, 87; follows major
movements of lard, 198-99;
post-war, 201; in recent
years, 120, 129-30, 212;
wholesale, and index of
business activity, 68, 92,
113
palm-kernel oil, 131
Procter and Gamble Company,
75, 93, 94, 149, 267, 273; see
Appendix D
Producers, compound, 149; see
Appendix D
Production: -
compound; from animal and
vegetable fats and oils, 194;
by class of producers, 149—
50; course of, 63-67, 79,
169; decline in, 92-93; dur-
ing the war, 110; in early
*nineties, 76-77; European,
156-59; by federally in-
spected and other plants,
62, 90-91, 107, 135-39;
forecasting of, 178; post-
war, 112, 169-70; of purely
vegetable products, 13941,
174, 194; by regions and
states, 143, 150-53; rela-
tionship to cottonseed oil,
168-70, 177, 179, 180; rela-
tionship to lard, 176, 179,
180; seasonal variations in,
168, 181-83; volume of,
106-08, 142-43; year-to-
year variations, factors in,
168-80
cottonseed oil; Aspegren esti-
mates of, 63-64; course of,
169; by class of producers,
149; decline in, 177; early,
14, 16-17, 43, 78; effect of
AAA reduction of acreage
on, 133-34; post-war, 114,
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121, 169-70; seasonal vari-
ations in, 168, 181
hard fats, history of, 233-48
illuminating oils, 248-51
lard; difficulties of reducing,
216-17; during the war, 114,
170; early figures omn, 32—
33, 66-67; from 1900-1932,
171; percentage of, to hog
products, 174 n.; post-war,
114, 170; relation to size of
corn crop, and other fac-
tors, 174-75; seasonal va-
riation in, 181-33
lard substitutes, 140
margarine, post-war, 120, 129
shortening; by classes of
manufacturers, 135-39, 150;
seasonal variations in, 183
tallow, factors in, 2
“Purola,” 27, 30

Read, Samuel, 97; see Appen-
dix D

Refiners, lard: disappearance
of independents, 24-25, 80;
early history of, 9-10, 12; use
of cottonseed oil by, 22

Refining, of oils, history of,
251-53

Refrigeration, effect of im-
proved, on compound indus-
try, 36-37

Rendering, steam, introduction
of, 8-9

Salad oils, use of cora oil in,
132; use of cottonseed oil in,
18, 19

Schwarzschild and Sulzberger
Company, 73; see Appendix D

Sears, Joseph, 20

Sesame oil, use of, in com-
pound, 125, 130, 131, 145
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Sesame seed, imports of, 131

Shea butter, 179

Shortening: choice of, 281-83;
coconut oil in, 128, 277; cor-
relation of flour quality and
effect of, 278; early trade
marks and patents on, 73-75;
effect of, on leavening proc-
ess, 279; effect of, on onset of
staleness, 279; lard as, 5, 6,
117, 205-06, 280, 281, 282-83;
margarine as, 282; measure-
ment of, 280-81; method of
action of, 277-78; properties
of greatest importance in fats
and oils for, 276-77; regional
preferences for, 5-8; regula-
tions on, for consumer, dur-
ing the war, 111; use of, by
commercial baker, 191, 266;
use of, by domestic consum-
er, 205, 207; use of margarine
in Europe as, 103; uses of
fats and oils for, 4-5; vege-
table compound as, 281, 283

Shortening power: of com-
pound, 280, 281; of corn oil,
280; of cottonseed oil, 280—
81, 283; definition of, 275-76;
of olive oil, 280; of soy bean
oil, 280

“Silverleat,” 73

“Snow White,” 29

“Snowdrift,” 78

South America, as importer of
compound, 101, 159

Southern Cotton Qil Company,
28, 30, 80, 81, 83, 94, 113, 149,
154; see,Appendix D

Soy bean oil: in compound,
125-26, 130; duties on, 126;
effect of tarif on price of,
165, 179; imports of, 126;
shortening power of, 280;
United States Food Adminis-

tration special license regu-
lations for, 308-09

Squire, John P., 41

Staleness, effect of shortenings
on onset of, 279

Standard Butter Company, 27

Statistical tables, 314-50; see
also Table of Contents

Stearin, see Coconut stearin,
Lard stearin, Oleostearin,
Tallow stearin

“Suetine,” 73

Sunflower oil, ase of, in com-
pound, 130

“Supreme Shortening,” 73

Swift and Company, 73, 88,149;
see Appendix D

Tallow oil, 11

Tallow stearin, 11, 21

Tallows: in compounds, 2, 85,
119-20, 121, 142, 145; as
cooking fat, in South Amer-
ica, 159; history of early
commercial use of, 234—44;
use, in food and industry, 11;
use, in lard, 9, 11, 21

Tariffs: agitation for,on Philip-
pine oil imports, 166; on
compound, 126, 160, 165, 166;
on crude and refined coconut
oil, 165; effect on ingredients
of compound, 165; influence
on price level of fats and oils,
163; in Germany, on [fats,
159; on lard, 160, 166, 218; on
oleostearin, 86; on palm ker-
nel oil, 132; on peanut and
soy bean oils, 1286, 179; on
vegetable oils, 161-62; on
whale oil, 179

Taxing, of compound, 42, 218-
20; effect on world prices,
220; of lard substitutes, 218~
19
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Taylor, Alonzo E., 86, 185

Tompkins, D. A, 19

Trade marks and patents, 25—
30, 72-75, 93, 197, 267; of
compounded cooking fats
registered in United States
patent office, to 1930, 284—
305; see Appendix B

Types of compounds, 1, 114-17,
141; early forms, in Europe,
259-63

Union Qi! Company, 19

Vacuum process, for compound,
77,78
“Vegetole,” 73
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“Yictoria,” 29

Wesson, Dr. David, 73, 77, 256,
259, 267

‘Wesson Process Company, 78

West Indies, as importer of
compound, 101; as importer
of lard, 102

White grease, 45, 51

Wilcox, W. J.,, and Company,
24, 149; see Appendix D

‘Wiley, Dr. Harvey W, 47

Wilson bill, 54, 57

Wright, James, and Company,
38

Zapoleon, L. B., 39, 41, 16066,
185



