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Lansing, Illiichigam,
llay 20, 1919,

To The Committee on Advanced Degrces,
Michigan Agricultural College,

East Lansing, Michigan.

Gentlemens

Inagmich as it has been necessary in a few instances to use
illustrations cut from publications for illustrating my thesis, “Irportant
Problems in the Inter-State Transportation of IFruits and Vegetables™, I
desire to malre the following explanation:

In every instance vhere an illustration has been used in this
thesis to clarify the same point that it was used to clarify in the
Bulletin, I have becon familiar with and actively engaged in the scientific
work upon which the Zulletin is based,

The photographs so used were all teken either by ryyself or under
iy supervisione The original charts were drawm for the purpose of present-
ing the data in a more usable form for the investigators studying the work,
and were not drawn for thé purpose of publication in the Bulletin nentioned.
Later, as need becae apparent, Bulletins were issued and these charts made
use ofe

when I desired to illustrate similar points in this thesis, 1%
geaned advisable to choose them from the original charts wiuvhh the scientif-
16 work of -—hich I was familiare It would have been possible to draw
+two new charts from the original data, but this sce:ied useless and vasteful
when exactly similar ones based on the identical data were already to be

had,
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This statement accounts for all except two of the illustrations

used, These two were chosen at random from publications, because they
ha-pened to illustrate points that I wished. In thelr originel nlace they
were used to illustrate points of an entirely differont character. As they
also illustrated rmy points, and as it was ph;sically irmpossible to secure
other 1illustrations of my own.making and which would show my points to beotter
advantare, I used these,

Toward the last of the thesis, I have duly acknowledged the origi-
nal ownership of all of the photographs and charts not actually my ovm prop-
ertye.

From the above explanation, it will be seen that any illustrations
vhich might be in question are original so far as this thesis is concernod,

Trusting that this clarifies any question vhich may arise in your
mihds, I an,

Very truly yours,
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A billion and a quarter pounds of fruits, vegtables, meats
and dairy products worth one-humdred twenty-five millions of dollars
are wasted annually by the people of the United Stated during trans-
portation to market.* Does not this help to explain why the grocer
charges two dollars for a basket of peaches for which the grower
received only one dollar?

The greatest part of this loss is paid by the comsumers.
The shippers, railroads and dealers pass their bills for this loss
to tHem, as does the groweX to a lesser extent. The consumers pay
not only for the goods that they receive in.good condition, but
also for those billion and a quarter pounds of waste for which they
&e ot morally responsible.

As consuners, they have sald that this is a problem for the
growers, shippers and railroads. But the growers, shippers and
railroads have taken advantage of this indifference and have not
done their parts. Rather have they boen content 1§o charge propor-
tionately more for the good's which they delivered in good .cOnditiOn.

The method of paying is such that evidently the consumer has
* The railroads of the United States, alone, were asked to pay

approximately sixty million dollars in 1917 and one hundred million
dollars in 1918 for dwaage to shipments injured in transit.

However, this includes shipments of all comaodities, and is not
confined to perishables.

94071



chosen to pay rather than to defray the cost of bettering conditions,
It is true that during the War the Government did much to lessen this
wastees As one familiar with soms of the results, I may say that the
cost already has been returned to the people of the United States

many times over.

But that is not enough,for the field is scarcely broken.
Investigations by unbiased persons must be carried on in a careful and
exhaustive way. In the past, investigations by the railroads have near-
ly always proved to be prejudiced, as have been also those of growers,

shippers, and dealers,
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INHERENT NATURE AND CONDITION

There are well-defined factors responsible for the waste of
perishables in transit. The most important is the condition of the
produce when it is put into the ca.rs.> There are, of course, all grades
of relative perishableness in various kinds of produc.e. Peaches will
not carry in transit as well as apples. LEveryone knows this; and most
people know that no two ocars of peaches will carry the same., In this
latter case, the tendency 1s to lay the difference to the railroads,

while actually it is more likely to be a difference in the peaches

themselves, Did the producer harvest his peaches, or his pears, or

his berries at the right stage of maturity? Were they bdruised? Were
the orchards or fields infected with some plant disease? Were those
Loulsiana potatoes allowed to lie in the hot Southern sun after digging,
and were they cut and bruised by negro laboreré walking on the sacks
vhen they were being hauled to or loaded into the cars? Or, again, was
the produce dry when loaded? Was it cool? It cannot be expected that
peaches packed, handled, and loaded in the heat of a Georgla sun will
refrigerate and cool to a satisfactory temperature as regpidly as éeadhes
handled during the cooler parts of the day. All these factors and many

others are vitally important.
CONTAINTR

The selection of a satisfactory container often is neglected
with disastrous effect. Take,for example, these data from Governmnent
reportss "One-fifith car of grapes mashed and worthless"j "One hundred

twelve damaged crates of Texas onions in a car containing six hundred






fifty-two crates."In both cases unsatisfaclory packages were responsi-

ble. These are not wnusual records.

Tne containers, first of all, should be suitable for the
particular kind of produce. A large light-weight hampor is suitable
for spinach or kale, but will not co for peaches. A% the.aame time, a
basket crate (Geor;ia carrier) is almost ideal for ceﬁ:ain classes of
peaches, but it would be a ridiculous package for the spinach. Apples
may be shipped in solid barrels, but new potatoes require barrels with
holes, out for ventilation; such,for example, as are illustrated in
Figure 1 . Onions carry better in the open fiber-cloth sacks shown in
Figure 2 than in burlap sacks, Cabbages require good ventilation

such as is given by the Norfolk cabbage barrel crate in IFigure 3 .

Generally specaking, open packages assist both ventilation
and refrigeration. The widely-spaced slats of the cantaloupe orates in
Figure 4 allow the coc->1 air, as i§ passes from beneath the false floor
up through the load, to absorb the heat, Had these cantaloupes not been
wrapped in paper, the ré.te of cooling would have been mich more rapid

and their quality generally more satisfactory on arrival at market,

In winter, refrigeration and ventilation are not so important.
It then becomes a problem of heating properly. The greater part of our
Northern potato crop is moved during weather vhen it is necessary to pro-
vide for heating in transit, Ilhch of the Pacific-Iorthwestern apple crop

is shipped ™mder heat". Sweet potatoes require peculiar care in this

respect., The United Fruit Company never moves a car of bananas orth






Ventilated Barrels

Tigure 1 - Fegrocs loading a car of new (green) potatocs at
Hastings, [lorida, June, 1918, liotice the holes cut in the
staves for ventilation,.

R b‘? FOCE \»\\“’

=
Ventilated Sacks

Figure 2 - These sacks, made of wood fiber, are woven to permit
ventilation. They are quite durable and, with the onions or
potatoes showingy throuch from the inside, offer a pleasing appearance.
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Cantaloupe Crates

TFigure 4 - Crates of open construction assist both
in ventilation and refrigeration.
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during the wintor without a messenger to attend to the heating. Oranges,

lemons, and many other kinds of shipments must be protectod.

The package plays its part in holding all of these at the
proper temperature., Sweet potato hampjers are lined with heavy paper,
Bananas are packed in straw and burlap. Wostorn poars and arples are
packed in voxes with a wrapping of paper around each fruit and another
sheet between the applea and the b;)ards of the box, as illustrated in
Figure b e Fruits wrapped in this way will stand cold temperaturcs

much better than those not wrapped,

Competition between manufacturers has led to the production
of cheap packages of inferior quality and strength, It is irpossible
to estimate the proportion of loss and damage in transit due to thiis
one factor., 3But its enormity is such that the Government, and . the
railroads, packa_e-mnanufacturers, shippers, and growers of the states
south of Kontucky and Virginia and east of the Mississippi River, have
within the past year held meetings in New York City, prhiladelphia,
Atlanta, Jacksonville, llemphis, and Chicago to consider it. These
moetings have resulted in some rigid bLut effective regulations, specify-
ing kinds and st:rongths of materlalsg nailings and size and character
of the packages for each type of perishable produce. They rcgulate the
contents und the loadin_ method, making provision for higher tariffs on

'ahipments not up to the set standard.

It is surprising how important some apparently minor point
may be. For exanple: one-half inch difference in the placing of a

single nail mgy decrease the strencth of a package as much as fifteen

"



NETRY

T

5.




*pT00 moaj meyy Buyjoes
-oad jo 3ey3 sy serdde esey3 Buyddeas Lo peases sesodund Tedyoutad eyj jo eug - ¢ eJan3yg

Butzeedy jueaelqd o3 sdTey Jedeq




13
per cent,

Growers like packages that will "nest" (i.e., set one within
another), This accounts largely for the popularity of hampers and
bushel baskets. A box or a crate occupies nearly as much space vhen
anpty as vhen full, but ten empty harpers or bushel baskets can be
mested" and occupy little more space than one or two ti.at are packed
with fruit. If it were not for this one advantage, those two pack-
ages probably never would have been mamufactured. That they are um-
satisfactory as shipping packages is illustrated by the two Flgures
6 and 7, In these cases, however, had the packages been stowed pro-
perly and exactly, the breakage iIn transit would have been greatly

reduced, especlally if well-made packages had been used,
STOWING

Few of ws readlize the importance of stowing properly. As
shippers, most of us see our ;pods only as they are placed in the ocar.
"All ocars look good when they are loaded" is a comnon saying among

railroad men. 3ut it is very often another and far different story

when they are wmloaded.
Bulk Shipments

In loading bulk shipments, we must first consider vhether
ventilation, rofrigoration, or heat is necessary; or a combination of
these. Cabbages, particularly those from llorthern sections, are often
shipped in bulk. They require ’good ventilation, and depending upon

the territory through which they must pass, may require either



Hampers Are Difficult to Load

Figure 6 - This car is no worse than one can find almost any
day in lNlew York or Chicajo. By actual counts, it has boen
found that twenty per cent of all hampers loaded on the side
are more or less broken on arrival at market. The danage is
much less when harpers are loaded on ond with alternate pack-
agos invertod,
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F.GE. 25403, Containing 405 bostets’ of cycumbers originating
at Mt Olive N.C 6/2516 on the A.CL. showing the bottorn tier
crushed due to improper stowing, lose loading, no lumber used in
either bracing or stripping the load. g




eithor refrigeration or heat. In any case, they are usually shipped
in refrigerator cars. The cars should be fitted with false floors
(L1lustrated in Figure 8 ), and good boards should bLe placed across
each door opening to keop the cabba.gés from rolling out vhen the car
is opened. This last seems like a supc.zrfluous caution, and it would
be, were it not that very occasionally cars are shi:ped without this

boarding,

In the winteor, it may be necessary to place a stove in the
doorway. Vhen this is the case, ood bulkheads nust be built to hold
the cabbages in place in the ends of the car. Figure 9 shows the |
best construction for such a bulkhead. If the weather is cold enouch
to require the use of a stove, it 1s also advisable to lay a tight

floor with building paper and boards over the spaced false floor.

Bulk potatoes and most root crop shipments do not require
as mch care as cabbage, but practically the same loading methods

a_’)ply Y
Sacked Shipments,

Potatoes and onions are usually shipped in sacks, although,
80 far as llichigan, New York, Pennsylvania, and even Maine potatoes

are concerned, bulk shipments are more comuon.

All Southern sacked potatocs should be loaded with the
sacks standing on end to assist good ventilation, One hundred pound

sacks are the best size. They will go three rows upright along each
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UNITED STATES RAILROAD ADMINISTRATION

W. G. MCADOO, DIRECTOR GENERAL OF RAILROADS

DIVISION OF OPERATION
CAR SERVICE SECTION

CIRCULAR CS-43
LINING AND FLOOR RACKS IN CARS

REFRIGERATOR CARS

NoOVEMBER 15, 1918.
To RAILROADS:

The railroads will supply refrigerator cars for perishable or semiperishable shipments to the extent
of their ability. A certain percentage of this class of cars belonging to the various roads is already
equipped with false floors or floor racks. It is contemplated to eventually equip all of the cars in this
manner, but it is not thought that this can be done in time to fully meet present requirements. Therefore,
when cars of this type not provided with floor racks are offered for loading perishable or semiperishable
commodities, shippers will be privileged to construct and place in cars suitable racks of standard type, in
accordance with detailed specifications shown on accompanying print, which denotes construction of a
temporary floor rack.

The railroads will reimburse shippers for the value of floor racks so placed to the amount of fifty (50)
cents per linear foot of the total inside length of car.

Any lining desired by shippers in refrigerator cars in addition to the floor racks must be placed by
them at their own expense and in such manner as not to damage the car or insulation.

BOX CARS

When railroads are unable to meet the demand for refrigerator cars for above-named shipments, if
shippers elect to make use of box cars and if, in their opinion, such cars require lining or floor racks, they
(the shippers) will be given the privilege of equipping the cars with such lining or racks entirely at their
own expense.

In the interest of promoting shipments and conserving food supply, it is suggested that the lining
and racking of box cars, when done, conform to the following standard furnished by the Burcau of Markets,

United States Department of Agriculture, which, it is believed, will give the best results:

False floors, side and end walls shall be installed providing an unobstructed space for air circu-
lation down between the car and walls and false end walls, and from there under the false floors to
the doorways. This ventilating space must be kept clear of hay, straw, manure, shavings, and
everything except the necessary false-floor supports. There shall be a space between the car side
walls and the false side walls of not less than four inches at the top and six inches at the bottom.

Each doorway shall be tightly boarded not less than twenty-four inches from the floor upward,
the boards being nailed to the inside of the door frame to keep out cold winds.

For the same reason, it is further requested that shippers make it a practice to use box cars for the
shorter hauls, reserving refrigerator cars for loading to the more distant points. Railroads will supply
refrigerator cars preferentially, as compared with box cars, for the longer runs.

False Floors for Refrigerator Cars
Figure 8 - False floors greatly increase the efficiency of refrigerator
cars for ventilation, refrigeruvion, and heating.

o)
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Box cars that may be lined by shippers will be furnished with a board on either side of uniform
"dimensions (24 inches by 30 inches) with lettering of suitable size, reading as follows:

RETURN TO

UNITED STATES RAILROAD ADMINISTRATION

These boards will be furnished by the railroads. Lined box cars so boarded will be returned free,
with lining, to point of origin of load, and should be waybilled to such point, consigned to'pa.rty or firm
whose name the board bears. They may be loaded all or a part of the way on return trip with any
suitable freight. They must not be loaded out of direct line, and care should be exercised to avoid damage
to lining in loading or unloading.

" It must be understood that cars thus lined and boarded are subject to demurrage, either while
awaiting loading or unloading.

The foregoing conditions are to apply from November 15 to April 1. Railroads on which the appa-
ratus was originally placed in cars will reimburse shippers for the value of any racks or lining not returned
to them within three months from the last-named date, but not exceeding fifty dollars ($50) per car.

After April 1 shippers will be required to remove from cars any lining or racks which belong to them.
Failing to remove such equipment, the work of removal will be performed by the railroads, but the latter
will not be responsible to owners for the material or its value after removal.

' W. C. KENDALL,
Manager, Car Service Section.



‘SHYI OLVNITOIMATY oS
SHIVY dOO7S AYVNOSWTL

S&N00T S0
W S M- — -

ST

T
T
T
T
T
T
T

iy

@)

ps H H H H H AHHAHAHHHHARA

Wl

%

kil
V> — o] H H . H HHHH 1 H H H H H H H U H H
o 2 H H H HH A HHBHHHRABH HH HH HH H—H




.H;J

Temporary Bulkheads

Figure 9 - Good bulkheads are necessary to hold bulk ship-
ments in place in the ends of the car. The braces should
be of 4"x4" pieces.

Correct Loading for Southern llew (Green) Sacked Potatoes

Figure 10 - With part of the sacks standing upright and an
alley-way dowm the center, therc is opportwnity for good
ventilation. This loading is the samo from end to end of the
car. lote that this is a stock car.
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side of the car from end to end, and two layers of sacks flat on
top, as illustrated in Figure 10 « Cr, better still, is one
golid layer of sacks standin_ v,ri- it on the floor and another on
a deck, Under either refrigeration or ventilation, decked loads

give the best results but are more expensive and harder to load.

Mature potatocs, as well as onions, do not require as
much ventilation as new (green) potatoes, but during the summer and
early fall, alr circulation is important, liature potatoes and onions
are practically never shipped under refrigeration, and shipmonts are
not confined to any one type of car. It is impracticable to load them as
heavily in warm weather as in cool. "Under heat", in winter the main

care should be to preserve the original warmth of the load.

It is customary to load cars of mature potatoes varying in
welght from thirty-six thousand to about fifty-two thousand pounds
with the sacks laid on the side. If a heater is to be placed between
the doors, the sacks are usually loaded lengthwise of the car and
corded up in such a way as to keep the doorway clear, Without heat-
ers, the usual practice is to load through the'doorway « If this is
done, the sacks in the doorway should be spaced so that there are
twelve inches or more between them and the doors. Then if the door
cracks are properly papered over, there is comparatively little dan-

ger of cold winds causing freezing, especially in well-constructed

cars.,






Crated and Boxed Shinments

Crated and boxed shipments of porishable produce are loasded
practically the samo, whether for ventilation, refrigeration, or heat.
For long hauls, in unusually hot weather or with particularly delicate
shipments, the height of the load should be decreased., As with all
perishable-produce shipments, false floors are important, In loading,
the first thought i1s to so place the packages that they will not snift
either lengthwise or sidewise. ZEven a few inches of surplus space is
_a starting point for shifting and chuckinge. All boxes should be loaded
in rows, package tightly against package, from end to end of the car.
Any surplus space must be taken up by bracing, such for examnple as is
illustrated in Figure 11 , or loss is sure to follow. I 'igure 12
shows a poorly-braced car of Georgia peaches which has traveled only
fifty miles on its eight-hundred-mile :]ourney. to market, After looking
at this, it.seems incredible that Georgia peach shippers believe the
threce dollars they save by not providing suitable bracing is going to
recompense them for the damege this car will show on arrival on the

piers in New York City,

In one sense, we may say that breakage in transit is due to
rough treatment by the railroads, But upon reflection we lkmow that the
railroad officials must be doing all in their power to prevent careless
handling, for it costas the railroads heavily in the form of repair dills
for damaged cars and in claims. The human element in the switching

ocrew is the one at faulte As we think of it, however, are the men in






OF CAR:

[e—————— HEIGHT

Diagram No. 100

z

E: S s, c ', &
e WOTH OF CAR.
e | Y e | — W e | r——  —

'SpACE BETWEEW LOAD, |+—— HEIGHT oF LOAD,—————+

r 3
—J d Ld J —J

Figure No. 1 Figure No. 2

GATES FOR CENTER BRACING ON CARLOAD SHIPMENTS OF FRUITS AND VEGETABLES

Specifications:

Uprights (Aand B) 2x 4 inches or 1 x 4 inches.
Horizontal Strips (C) Not less than 2 x 2 inches.
Braces (D) 2 x 4 inches.

To prepare for bracing:

Make two gates (see Figure No. 1); uprights (A and B) to be in center of each row; horizontal
strips (C) to be nailed to uprights (A and B) with 4 inch surface facing the uprights. Place gates
against both ends of load with even surface of uprights towards packages. Use braces (D) between
the gates at top, bottom and center, toe-nailing securely to horizontal strips (C). Braces (D) should
be long enough to hold load in each end of car securely and thus prevent shifting. No nails should
be driven into car floor, walls or ceiling.

Figure No. 2 shows brace assembled. Two uprights (B) extend to ceiling of car to prevent
buckling of brace.

Bracing to Talze ") Zurslus Space from .nd to Tud of Car

Figure 11 = mven o fow inches of surnlus #lace is a starting point for snifting and

R

chuckin;; and consequentl;” brociia_c in bransit,
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Poorly-Braced Car of Georgia Peaches

TFigure 12 - These orates have started to shift, although
the shipment is scarcely more than started on its long
Jjourney to market. Bracing,such as is illustrated in Figure
11, should have been used,
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the switching crew in the railroad yards less negligible of their
duty when they "hammer" & string of cars into place than we are
vhen we permit a shipment to start without providing suitable

bracing,.

With produoe requiring spaced rows to provide for ven-
tilation or rofrigeration, wooden strips from side to side of the
car should be used to prevent side-shifting. Each crate (or every
other corate) should be nailed to one of the strips. A well-stripped

car of crated asparagus is illustrated in Figure 13,

S0 simple a matter as placing crates or boxes the wrong
way of the car may mean the difference between certain loss and al-

most perfect condition,
Bushel-Basket Shipments

Bushel baskets (this includes the one-half bushel, bushel,
and bushel-and-one-half sizes)are one of the most wmsatisfactory of
packages from a shipping standpoint, In larch 1919, the manufacturers
representing spproximately ninety per cent of the bushel-basket-making
oapacity of the United States met in lamphls, Tennessee, and adopted
specifioations to strengthen this type of package. Possiblv with this
result accomplished, it will now be possible to secure satisfactory

loadinge.



A VWell Loaded Car of Crated Asparcsus.
Figure 13 - Notice that the crates cre held firmly in place
by strips ruaning across the car throughout the load.
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Bushel baskets of peaches and other soft fruits should
never be inverted. The loading giving the best results is that of
resting the baskets of each successive lgyer on the rims of the
baskets below, There are several wﬁys .of doing this, the best
being that of spacing four (or five) baskets across the end of a
car, one basket in each corner and two (or three) equidistant be-
tween. The second layer should rest on the rims of baskets below
and, like the first, should touch the car end wall, The baskets of
the succeeding layers and stacks should alternate with these. Ior
long hauls, three layers are as high as 1s consistent with safety.
For short hauls, four layers are not too high if the baskets are
well-made. If more are necessary, & deck such as is illustrated in

IMgure 14 , should be used,

With shipments of exceedingly light-weicht cormodities,
which are not easily injured by crushing, it is not so harmful to
invert part of the baskets. The dove-tail method (alternate-~
inverted) may then be used and is satisfactory, except that it does
not admit of much ventilation or refrigoration. This method is

illustrated in Figure 15 ,
Hamper Shipments

Well-made hampers are satisfactory if the produce is not
too heavy and not too easily injured when inverted. The dove-tail
method for haumpers (illustrated in FPigure 16 ) is the only

practical one, Loss and damage in transit results when hampers are
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Dovetail ( Altermate-Inverted ) T.oadine
for Brshel Baskets .
Figure 15 -~ This method is practicable only for licht weight
cormodities such as spinach or kale. It does not permit
the best of refer soft fruits, thore is
considerable cutting and bruising against the covers of the
inverted packages.

29
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Tigure 16 - The only way haaers vill carry in transit without
wdue bro:kaze is by the dovetail (alternate-~inverted) system
of loadinge



—
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loaded in any other way. TFigure 6 shows an improperly-loaded

car of hampers from the South on arrival in Chicazo.
Climax Baskot Shipments

Climax baskets, if well made and loaded, carry quite suc-
cessfully. Recent concerted efforts to standardize and strengthen
the package are bringing good results. During the 1918 shipping
season, the Government conducted a campaign to improve the Climax
basket loading. This was eagerly seconded by the railroads and
good results obtalnoed, particularly with the shipmonts from the New

York and Pennsylvania grape sections,

Particular care must be taken to completely fill the car
floor space with Climax baskets, not only from end to end, but also
from side to sides Surplus space from side to side practically al-
ways leads t0 loss such as is shown in Figure 17 , and is more de-
structive .han even the railroads realize, Had this car been proper-
ly loaded with the last row placed diagonally (as shown in ¥igures

18 and 19 ), this loss would not have occurred. llbost of
the large smmual destruction of New York, Pemnsylvania, and llichigan

grapes in transit could be eliminated in this way.

Shippers are careless in loading their goods, largely be-
cause they do not realize the results of carelessness or, in a few
cases, because they expect to collect from the railroads for the
damage. Under Government control this is beinz made very difficult,
and the inevitable result is that shipments are being made with more

care and there is less losse

31
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Taking Up Surplus Space from Side to Side of Car
Figure 18 - This illustrates a single layer showing how, by placing
one row diagonally of the car, the surplus space may be occupied.
The next figure shows how this diagonal row is built up.

At Market

Tigure 19~ The last row that was 10aded into this car was placed
diagonally as illustrated in Figure 18 . “otice the pleasing
appearance prosented when the car was opened on tho Boston team
trackse
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RAILROAD EQUIPLEIT

stuch 111-feeling among the produce shijpers is due to the
short supply of suitable railroad equipment for transporting perishe
ables. The refrigerator and produce cars are more often than not of
poor comsttuction or in poor condition. They are built on faulty
principles and camot give satisfactory results except under extreme-

ly favorable conditionse

Within the past four years, construction methods have been
improved greatly, due almost entirely to the investigations and efforts
of the Govermment Department of Agriculture through Dr, liary Z. Penn-
ington and lir, . J, Ramsey. In 1916, the Pacific Fruit Express Com-
pany started building and rebuilding its cars along the improved lines,
and that company expects by the fall of 1919 to have all of its rif-
teen thousand rofrigerator cars in the best condition., The Baltimore
and Ohio, T.ouigville and Nashville, Chicaro and Northwestern Railroads,
and others,before being taken over by the Govermment Railroad Adminis-
tration, issued instructions that all new equipment be constructed ac-
cording to these standards and all old equipment rebuilt along the

improved lincs, Later the Railroad Administration adopted them,

There are five goneral types of railroad cm;s' used for trans-
porting perishable produce: refrigerator, produce, ventilated-box, box,
and stock cars. Refrigerator and produce cars are used for rofrigera-
tion, ventilation, and heating. Ventilated box cars are used for ven-
tilation only. Box cars .a.re sometimes ugsed for ventilation and some-

times for heating. Stodk cars ocm be used only for vemtilation. Three

of these types of cars are illustrated in Figures 20, 21, and 22,

Nm v i R een Vol
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Refrigerator Cars

Figure 20 - Santa Fe Refrigerator Dispatch Company refrigerator
cars ready for loading.
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Ventilated Box Cars

Figure 21 - San Antonio and Arkensas pass ventilated box cars. lote
the barrc.. door and the ventilation opanings. These are extensively
used for moving the Texas vegetable crope
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Stock Cars

Migure 22 - Atcl.ison, Topeka, and Santa Fe stock cars hadle mch of the
Jexas ncw (green) potato movement. Stoci cars give abundant ventilation
but do not protect from rain or sun.
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Refrigerator Cars

Refrigoerator cars are primarily for carrying produce at
low temperatures, although they are used also to provide ventilation,
to protect from cold, or to give combinations of these. They are
provided with insulated walls, floors, and ceilings, tight doors, and
with compartments for ice. The insulation is the first and most im-
portant consideration. Various materials are used more or less suc-
cessfully. They rmst be strong, effective in keeping out heat, and
properly and well a nlied. Not only must thd walls be insulated, dbut
also the ilce-bunker bulkheads, floor., and - most importamt of all -

the ceiling,

Figure 23 illustrates the method of refrigeration in the
Government standard refrigerator cars. The warm air rising from the
produce toward the ceiling, passes into the 1ce-bunkeﬁ through the
upper ice-bunker bulkhead ventilation openings; then down between the
ice and walls of the ice-bunkers where it is cooled; and thence out
through the lower ventilation opening into the space beneath the
false floor, The cooled air is then forced up through the load by
the differences in temperature taking up the heat as it passes. 1In
this way, the temperature of the load is gradually reduced., The more
rapid the air movement, the quicker is the cooling. At best, this
movement is very slow and labored, and it is to assist as mch as

possible that basket-bunkers ond false floors are so necessary.






Ciroulation in & standard Refrigerator Car Emuipped with
Basket-Ice Bunkers, 30lid Insulated Bulkheads, and False
Floors (as per Governument Specifications,)

Figure 23 - llote the complete and even distribution of
cool air throughout the loads
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The older cars refrigerate in the same way but are not
equinped with basket bunkers nor fd se floors. Consequently, the
cooling rate is rmch slower, for the air cannot pass down around
the ice easily nor work out umder fhe load, Figure 24 1illustrates
how mch more 6lfective cars equipped with basket bunkers and false

floors are than those not so equipped.

So0lid insulated bulkheads and bulkheads of open construction
wvhich allow the air currents to "short circuit™ are compared in
Figure 25 . The open typo does not give good refrigeration to
the load except near the bunkers., You will notice from these figures
that the solid tyne glves far better results. An additional advantage
is that vhien the solid insulated tyj;:e is used, salt may be mixed with.

the ice, greatly facilitatinz the rate of coolinge. The effect of this

is illustrated in Figure 26 .

There are sevoral other ty,yes of refrigerator cars, the
most common of which are the circulating brine types. These depend
upon the circulation of brine from tanits containing salt and ice
through pipes to the various parts of the car., IHowever, none of these
is really successfule An excoption to this statement should be made
in the case of the cars that use a brine-circulating system for meat
shipments, bul tliese are impracticable for vegetables. Llany inventors

are at wrk, and in all probability samcone will cventually improve

upon the iresent systers vd:ich are crude,at best.
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a0 Value of Basket Ice~Bunkors and [False Floors

figure 24 = Car A had neither of these iuprovements; Car B
hai them both. Otherwise the cars were identical except for an
even heavier load in the latter. Iote how much more rapidly

Car B cooled dovm and stayed during the elevon-cday tripe
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Pre=Cooling in Transit by llcans of Salt llixed with the Ice

Figure 26 = Note how quickly the terperatures in the "pre-cooled
in transit" Car (A) fell, as compared with those in the "resular-iced"
O0ar (B)e The temperature of the load in Car A is much cocler on ar—
rival at Chica;o on the second day than those in Car B. This chart
gives the temporatures in two cars of Louisiana strawberries.
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Produce Cars
Produce cars are constructcd the same as rcfrigerator cars,
except that they do not have ice compartmemnts no1r false floors.
Pieces of ice are sometimes loaded on top of,or in with the load
and a slighit amount of refri_eration given in this wgy. But the
purpose of a produce car is mainly to keep out the outside heat in

hot weather and to retain the heat of the load in winter,
Ventilated Box Cars

Ventilated box cars are provided with openings for the
outside air to enter. The distinjuishing factors are barred doors in
place of tight doors, and openings along the sides and ends, The
greater part of the vegetable shipments from the South-Eastern

states 18 ca.ried to market in these cars.
Box Cars

Yhen it is impogsible to secure one of the above types,
ghipments are sometimes made in ordinary box carse. They are used
extensively in the winter potato movement from the Chateaugay and
Long Island sections §f New York and the Aroostock section in

llaine, and occasionally from points farther west,
Stock Cars

The open construction of stock cars lends thom to use in
vantilating Southern new potato shipments. IHowever, they do not

protect against sun and rain and have other disadvantages.

Y3
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REFRIGERATION

Refrigeration depends largely upon the circulation of cool
air from the ice-bunkers through the load. The different practices

are discussed below.

Regular Icing

Regular icing is the moat customary method of refrigeration
and consists of keeping ice in the bunkers from the time the car is
loaded until it is wnloaded. For some kinds of produce, this is satis-
factory, especially when the weather is moderate, the haml short, and
the car of the best construction. Taken in conjunction with pre-icing,
it is much more effective., If precooling in transit is also practiced,

the coldest terperaturcs are produced.

Pre-Icing

In many sections the shippers do not yet realize the value
of pre-icing., This is the practice of icing cars severzl hours be-
fore loading. It cools the car, penetrating the insulation so that

when the produce is loaded it cools more rapidly.

Precooling.

Precooling produce before it is loaded is practiced in cer-
tain sections. It results in lowering the temperatures more rapidly
than has becn possible in transit until recently. Figure <7 illus-

trates some results obtained. However, because of the loss of time and
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oF Period (Averase) the pears reucined
PICKIIIG in good ecndition for mariet after piciing

(4)

(B)

We

Viedizs Viedis Tc#:s Todizs Wodis.mebks Te}ks

On; ™70 Threoe our TIiye Six Seven Ti:ht
¥

Not precooled.

Pre#ooled.

(A) Bartlett pecrs harvested ot motwrity in the
Rogue Rivor Valley (Oregon) and shivpod in
reforiserator cars dircct to mariict 2s soon
2g co.xiwerecial practices in use would ver:it.

(B) Bartlett pears harvested at maturity in the
Rosue River valley (Oregon) and precooled
and held in cold svoro e four weclis belforo
siiizing to nariet. Totice that this latter
practice had the effect of extcuding the
Rartlett car scason aboubl four weelts longer
than was poscible without precooling.

In ncither case were the poars placed in cold storore

after withdrawval from the referiserator cars at narie’

Effects of Precooling Raspberries for Shipment.

Megure 27 -~ Shipments of laspberries from Puvallup, . ashinston
to Crand Foriks, lorth Dakota. Ilote thoe beneficial oflfects
of this precooling.

45
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Jr
difficulties in securing proper facilities, this process has not

been as successful as many people expected.
Precooling in Tramnsit

With false floors, basket ice-bunkers, solid ice~bunker
-bulkheads,and other improvements, it is now becoming possible to
secure nearly the same results while the cars are mgving as ls
possible by precooling. This is accomplished by pre-icing the
cars and using large amowunts of salt during the first few hours in
transit. The results of this method,as compared with the ;recooling
and with regular icing, are shown in Figures 28 and 26, While the
cooling rate is not quite as rapid as with precooling, tnis loss is
more than recorpensed by the saving in time in getting the roods to
market., It is necessary to warn that precooling in transit with
salt and ice should be done only when solid insulated ice-bunker

bulkheads are used, as otherwise, ti:ere is danger of freezing the

produce next to the bulkheads,.
Initial Icing Only

Under favorable conditions, it is often practicable to ice
cars only at the time of loading. This initial icing cools the
shipment and the insulation of the car kceps the outside heat frgm
raising the temperatures unduly. Under any but.. the most favorable

conditions, this method is unsatisfactory.
VENTILATI ON

Ventilation is probably the most irportant factor in trans-



“ram showing cantaloupe temperatures in a car equipped with basket bunkers, insulated bulkheads, and floor racks. Salt
in this car as'shown in the diagram. The car was in transit from Brawley, Cal., to New York, N. Y., June 26 to Jrlv

i o = gt

- 3.—Diagram showing cantaloupe temperatures in a car equipped with basket bunkers
bulkheads, and floor racks. This car was in transit from Brawley, Cal.. to New Yor
*o July 8, 1917.

Pre-Cooling in Trensit

Figure 26 - These two charts - A and B - compare two cars of

& shipment of Imperial Valley cantaloupe to New York'City. You will see
that the temperatures in the Mpre-cooled in transit® car (4) are much
more satisfactory than those in the "regular iced" car (B). The only
difference in the two cars was that Car A had salt mixed with the ice
during the first few hours in transit, while Car B did not,
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porting perishable goods. Vegetables, particularly, shrink and 48
shrivel rapidly if given too much ventilation, but this is preferable
to the development of the fungus and bacterial decays that would come

if the produce were kept without a good supply of air,.

Ventilation in refrigerator cars is provided usually by

opening the ice-~hatches, If the car has false flcors, the ventilation

is more camplete.

In produce cars, there are usually special ventilators that
can be opemned or closed as is thought best. The construction and

location of these wventilators vary.

Ventilated box cars are usually provided with a small amount
of insulation in the walls, but otherwise are tho same as box cars
except that they have permmently provided ventilators. These are
opened or closed according to the instructions of the shipper, or in

the abaence of such, according to the regulations of the railroads,

'Box cars are often ventilated by fastening the doors partly
open. Some are also provided with amall doors at each end which may

be opened to give ventilation,

Stock cars give abundant ventilation between the boards of
the siding without special preparation. They do not protect against
rain or the direct rays of the sum and are therefore suitable only for
potato and root orops. Because of the excessive ventilation, there is

a tendency for the produce to shrivel rapidly.
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HEATING

Heating in transit has not received the consideration in
the past that the annual loss from injury by cold would warrant. The
first consideration is car construction, A well insulated car is us-

ually a good car for heating,

Depending upon condifions, different mems of heating are
used. Gonerally speaking, these rely upon some kind of a car heater,
burning either o0il, charcoal, coal, wood, alcohol; or sometimes they
depend on steam. <‘hesu ure only ltemporaly, vith the exceptions

later discussed wunder "heator cars."
Pre-Heating

If the weather is moderate, the car well-built, the haul
short, and other conditions favorable, shivpers in many sections heat
the car thoroughly bofore loading, withdraw the heaters, seal the doors
shut, and fhen send them tarouch,without acditional heating,to their
destination, If this is done, particular care is usually necessary
to provide additional insulation around the load,and to paper the door
and ventilator openings to keep out possible cold winds. 1In llichigan
and New York, the bulk of the potato crop is saipped this way. VWhile
the results are often very unsatisfactory, yet with intelligent care,
mich can be accomplished., One of the greatest factors of success by
this method is false {‘loors. These should be about four inches in the
clear, and should be supported by stringers running lengthwise (never

crosswise) of the car. These provide for the interchange and the
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equalization of temperaturcs arouwnd the load so that some of the heat
1':,ha.t rises from the lading works around throuch the air passages tov

the space beneath the false floor where the teuperature is coldest,

Tho false floor also kecps the lading from direct contact with the car
floor vhere there is most danger of freezing. ZIZxcept vhere ventilation
throuch the load is required, a tight false floor is better for pro-
tection from cold than one that is spaced. Layers of str#w and building
paper between the floor and sides and the lading 18 usually considered

to be of assistance,

Local Heating

Local heating is used in some sections, notably in the Idaho
and Colorado potato country and in the California citrus fruit sec-
tions. The greatest amount of freezing damage is along the floor at
the doorways and at the ice-bunkers. To overcome this, local heating
is adopted. That isz. the practice of placing small hegters in the door-

way Oor in the ice-bunkers, heating the nearby lading mostly by radia-
tione With this method, the ice-bunker ventilator opemings should be
papered over and the car prepared otherwise the same as for pre-heated
cars sealed from the point of orizin. O01il or charcoal heaters are used
for local heating. Often these are taken out after the car has made

part of its journey, as the heat will hold for somc time thereafter,
Heating by Circulation

By far, the most reliable wgy of heating the car is by the
circulation of a layer of wamm air between tho outside of the car and

the lading. This is the customary method for Pacific-orthwestern






P=22-

apples end for potatoes from laine, '\‘Iisconsix{, :.:Eesota, VWashington, <
the Chateaugay and Long Island Sections of liew York, and other dis-—
triots. A single heater is placed in the car - usually in the doorway -
or sometimes in an ice-bunker, Ventilation openings must be provided
for the heated air to rise to the ceiling amd spread out over the
lading, then down through the ice-bunkers or constructed false end

wal 183 thence wnder the false floor where heating is needed, and back

to the heater again,

The openings for this circulation should never be less
than four inches in the clear, and should extend the full width of the
car, It is unfortunate that not until the heated air has lost most of
its warmth in passing along the ceiling does it circulate to the floor
and offer any protection. That, however, is the case, and consequently
great care must be taken to make this circulation as free as possible,
Some shavings or a few pieces of building paper working down bemeath
the false floor mgy almost completely block this circuletion, and
the heated air will be pent up at the top of the car as a result,
This frequently results in overheating and destroying the top of the
sh ipment, while at the same time there may be freezing at the fidoor,
This condition is not usually harmful in moderate weather, But during
cold weather when it is necessary to fire heavily, the warm air ac-

cumlates at the top of the car causing injury.

It w11l be noticed that the circulation method of protection
does not depond upon heating the shipment itself. Its purpose is to
provide ‘a cusnion of warm air between the shipment and the car floor

and walls. ~his pemits the lading to retain its original tamperature

which is precisely what should be desired. Coal and wood heaters
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aro usuually used with the circulation method, althoush one S2

{
\

occasionally finds charcoal or oil heaters,

viiile the above discussion on heating by eirculation ap-
plies primarily to refrigerator cars, practically the same con-
ditions exist with produce and box cars. These types are not pro-
vided with ice-bunkers and all heaters must be placed in the doorway.
The circulation method of heating 1s the most satisfactory, esm-—
peclally in box oars, although pre-heating as discussed above is
sometimes done in produce cars., False end walls and false floors
must be provided as illustrated in Figure 29. A comparison of the
circulation given in this illustration with that in Fipure 30 em—
phasizes the pdints most gmerally neglected in providing circula-

tion openings,

Box cars arc used only when there is an ingufficient
supply of more suitable cars. “his statement is not true as re-
gards the Chateaugay and Long Island sections of liew York and the
Aroostock sections of llaine, for in these districts the railroads
have cansed the shippers to believe that heaters can be placed
only in box cars. It is difficult to properly proepare a box car
for protection from colde It must be of good tight construction,
and the floor, walls, and ceiling carefully papered over. False
floors and walls rmst then be built, stoves placed, and provision
nade for the stove-pipes,

DATERS

0il and charcoal heaters require comparatively little at-

tention. These are usually filled and lichted at the ship)ping point
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and will burn for from ei_,’nteon to tlirty-six nours. 7They rust then 55
be refuclcd if the shipment needs to be heated longer. The railrosds
have resular stations for attending to tiiis, but their service is not

entirely satisfactory, and ship,crs oftem prefer to care for the

firing thenselvese

with coal and wood heaters, it is necessary to refuel
micn oftenor. lessengers accompany shipments using such heaters

es far on their joawney as is thoucht necessary.

"his leads to a question of responsivility for damage by
freozing in transit. Unless the shipper can prove negligence on the
part of the railroad, he cannot collect damges for goods frozen in
transit. In certcin mid-Wosterm sections, it is possible for the
shipper, by paying an increased freight rate, to place the responsi-
bility of heating upon the railroacse. In the Egstern statcs, how-
ever, the rallroads #cknowledge acceptance of the responsidility
under almost no circwastances, In the far Vest, the railroads give
some protection without extra charge. llost railroad men recognize
that evemtually tﬁey mist furnish heater scrvice the same as they
now furnish icing service. 7o meet this, they are encouraging the
development of heoater carse

HEATZR CARS

Inventors have boen trying for several years to perfect

heater cars, but have not so far bcen very successfule. A possible
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oxception to this statement might be the privately ovmed and operated
Eastman heater cars vhich carry most of the !laine potato crope. These
never pass beyond the lew England States except to come to lew York
City. They have an o0il heater in‘a box beneath each car, and the
heat is distributed throush ducts in the false floor and walls. These
cars are undoubtedly the most successful yet pnﬁduced on a commercial
scale, But their success depends upon careful examination of the cars
when passing throush the Boston freisht yards upon the completion of
each tripe. They are impracticablo for any but a hichly centralized
and woll-defined movement where systematic inspection such as this

is possible. Their princivle of s.pplying the Leat beneath the false
floor so that it may rise directly to the place vhere it is nee.ded.

is the correct one.

The Iloore hecater cars uscd for part of the Washington,
ilontana, lorth and South Dalzota, I.iiamesﬁa.,mﬂ V7isoconsin potato
movementg have ~ood coal heaters, but lilze the teuporary heaters, they
supnly the warma air above the car floor, and it umst pass to the
ceiling and above the lading to the ends of the load before it passecs
down to the space boneath the false floor., The slisht aniount of suc-
cess it has attainod is duc to an wmusually well insulated car rather
than to any excellcnce of the heating system. Thig is directly op-
posite to the Dastman cars vhich have a good heating system and very

poor insulation.

Thie only other heater car in commercial use on a large
scale in this country is e stean heated car uscd by the Icrthern

Pacific Railwaye. This cer dcpends upon steam circulating from the
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exzine turcu’l: piycs to ccils in Jho ice-bunliers. It is moderztely

successful,

Severael other heater cars have bcen manufactured in an
experimental waye. All of thom supply the heat above the false {loor
end for that recason it is improbable that they will ever be entirely

gsatisfactorye.

A year a0, the Government took this question in hand and,
after careful study of tho present patonts produced wvhat promises to
be. an unusually satisfactory car. Like the Zastman car, the source
of heating is in a box beneath the floor, and the warm air is evenly
distributed beneath the false floor by means of ducts. Unlike the
Eastman car, these ducts do not cxtend up the walls, The car itself
is well insulated and tight. In actual transit test conditions, the
distributing system appears to be as nearly perfect as could be de-
sired. A test train of cars loaded with ayples from Wenatchee, Wash-
ington, to MNow York City in Jaxuary, 1919, showed remarkable rcesults
for the Government car as compared with the others. Weather as—eedd
m degrees below zero was encountered for a period of abewb
alsen
EREPrySgix hours, and during the entire trip there were unusud ly

cold terperatures. Well insulated cars with temporary 0il and char-

coal heaters showed wariation in different parts of the load of from

-_oQuen = AN
tﬁh%-m degreos Fahrenheit at the coldest place to m
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degrees at the warmest. Io0ore heater cars varied degrees
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Contrast these tamperatures with the low and high tem=-

dy ~Zao
perature extremes in the new Government hecater cars Off%h

-

to —— derreesy & variation throughout the vwhole load for
nme

the entire trip of but fesar degrees, Bear in mind that these are

actual temperatures of the anples in various parts of the load: at

the floor, micddle, top, sides, ends, and elsevhere, The record made

by the Government cars is nothing less than remarkable, especlally

congidering the low installation and operation costse

Complete satisfaction was not gainecd, however, in the
operation of the heaters themselves. The kerosene heater required
too rmuch attention. The alecohol hoa.tler cost too much for fuel. All
things considered, the cars with the steam heators gave the best re-
sults and after once belng coupled to the engine required almost no
attention. The experimenters feared that the steam-heated car would
not hold its tempcrature when disconnected from the engine. If &
single test given it last year is conclusive, even this factor may
not be important. In this test, a steam-heated car was disconnected
for J.ﬂwem hours on a siding at M,“ B..’m an outside tem-
perature of -Bw( %%d the load fell only one and one-half de-
grees, the coldest apple temperature being&?-%ﬁﬁm& of
the Government cars, tie air ducts and circulation were the same, and

& difference made only in the t;pe of heater in the heater box,

It is entirely practicable - to attach the Govermnment system
of heat distribution to the refrigerator cars now in use at an actual

cost of not more than three hundred fifty dollars per car. It is,
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however, necessary to raise the floor three inches and reduce the car
capacity accordingly. As cars are seldom loaded higher than five feet,
this is not a prohibitive feature. In building new refrigerator cars,
it is not necessary to raise the floors and the present capacity need

not be affected,

That there is a field for heater cars is made gvident by the
hundreds of thousands of dollars of produce damaged annually because of

freezing. In addition to the damage,there is also the cost of sorting

many other shipments,

At present, shippers sometimes pay as high as ninety dollars
to protect a single shipment. With suitable equipment, this would not

be necessary.

CLIMATE AND WEATHER

Climate and weather both play their parts. Northern ship-
ments usually require less refrigeration and more heat than those in
the Southe Likewise refrigeration and ventilation are more important in

sumer, and heating 1s more important in winter,
ROUTING AITD DIRECTION

The routing of the shipment also must be considered. If it
were possible to handle all of the Washington, Orezon, and Montana
winter apple and potato shipments by the Union Pacific via Pocatelly,
the heating problem would be greatly reduced. Because of the handling

capacity of each road and for rth > wcoaoma, +ho bulk of these ship-
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ments travel by the Northern Pacific, the Great llorthern, and the
Chicago, Milwaukee, and Saint Paul Railrocads. As. these xroutes are
muich farther north than that of the Union Pacific, there is more

danger of freezing,

Similarly, shipments under refrigeration from California
to the Last, routed by the Southern Pacific and other lines via
Ogden, pass through cooler temperatures than those routed by the
Santa Fe via lleecdles. ‘'here is consequently less difficulty in

refrigerating the shipments made by the rdorthern route.

The question of destination is an important one. Texas
onion dezlers like to ship to Denver, especially if their onions
are showing signs of decay. The reason is that . fungl spread.
slowly in the dry atmosphere of the country betwesen Texas and Den-
ver while the danp atmosphere between Texas and Chicago, for exarple,

favors rapid decay.

Shipmonts going north under heat in winter have distinct
advantege over the return movement, This is becamse the outside
temperatures during the first part of the trip are usuclly nearer the

desired car temperature. The reverse is true in swmer,
DISTAICE, TILE, AND DELAY

Distance plays its part. A short shipment may require
little or no special care, while a long one mst be provided for the

changes that would tale place,

It is often possible by the selection of routes to decrease

(RN
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o the time in transit materially. As an example of this: potatoes
shipped from Wisconsin usually will reach Saint Louis two days

dooner if routed around Chicazo by the Elgin, Joliet, and Easterm
Railway Belt Line, thirty miles outside the city, than if routed
throuch Chicacog althoush the freight rates are the same and the

mileage shorter through Chicago.

Some roads run special fast freight train service for
perishables such as the thirty-six .our train on the Illinois
Central Railroad from Louisiana points to Chicajoe. Time lost in
moving freisht is not usually due so much to slow trains as to
delays at the terminals and at the division points. It is possible
with a heavy movement like that of Galifornia oranges to Chicago to
run a s0lid train the full distance without any changes except for
the engine and crew. But such movements are the exception, and as a
rule, new trains are made up at division points, one hundred and
fifty to two hundred miles apart. While it usually takes only four
or five hours for & +train to run this distance, it mgy take three
to twelve hours before another train can be made up to run the next
division. At the terminals, it is often difficult to place the cars
where they can be unloaded. In Chicago or MNew York, it is a delicate
job to work each car over the networks of tracks and place it exactly
where the consignee desires. This is especlally true if the trackapge
space is filled with other cars as often happens. All of these delays

mean damage to goods in transit,

The receiver does not always do his part,and until the

recent very high demurrage rates bacame effective, it was not wnusual
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to hold cars for days or even weelts, hoping for .a rise in the

.aarket or some other favorable condition.

Delays in unloading are sometimes due to bad weather,
4 delzy of this kind is legitimate, for it would be folly, as for
example, to heat a car of bananas from New Orleans to New York and

then unload it with the thermometer at zero.

WIAT HAS BEEN ACCOLIPLISHED

Now, as never before, the country recoginzed that ex-
cessive waste must be eliminated. Where the grower's one thought
used to be to dispose of his crop at the least growing and handling
cost, he now recognized & moral duty to do his share in seeing that
i1t reaches the consumer in proper condition, Accordingly, he has,
through his selling and trade organizations, conducted investigations

and adopted reforms,

This movement more lately has become apparent among the
package manufacturers, They are also secking to make packarges that,
first of all, meet the requirements of convenience and protection
to the contents, where formerly their one thought had become to

produce packages at a lower cost than their competitorse

The shi,pers, too, are willing to do their part,and if the
prosent indications hold good, much can be expected of them. Their
organizations are becomning effective forces in doing away with

wastoful methods, as are also tiiose of receivers and dealers.
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Railroads and refrigerator car lines are interested from
two distinct standpoints, The first is that of developing and build-
ing up the country along their routes in order that their revenus may
be increased, Elimination of waste means more profits and better
felling generally, both for the railroads and their territories.

The second standpoint from which the railroads view the elimination
of waste is that of doing away with claims for damaje in transit.For'
years the railroads have paid claims for vhich they were in no way
responsible. Consequently thoy are interested in bringing about re-
formg that will eliminate these claims as well as those that are
legitimate. The Government Railroad Administration has been a
powerful factor in aiding this movement, While its methods often
have been arbitrary, no one can doubt but that they have boen effect-

ive,

The Government has, during the past few years, done rmch
to create interest in doing away with waste in transit. The perish-
able produce industry in all parts of the country shows many effects
of iInvestigations and movements backed partially or entirely by
Govermrment agencles, Before the War, these were .conducted entirely
by the United States Department of Agriculture through several of its
bureaus, With the establishment of the Food Administration, an or-
genization of almost limitless power was placed behind these movements.
Probably there never was as much done in spreading the doctrine of
conservation as the Food Administration accomplished in its two years

of existemge. Ilany of its rulings were unpopular and some of them had
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to be revised; but, considering the marnitude of its tasiz, we rust
give it credit for accomplishing vhat no other existing agency could

have accomplished.

The Govermment Burcam of lLiarkets throuch its inspection
service is a noteworthy force in improving conditions. It is a
revalation to a great many shippers to review the Government reports
showing the actual condition of their s:ipments as they reach market,
It is a notable fact that, once shippers reclize theirA shortcomings,

many of them desire improvement,

The investigational and demonstrational division of the
same Bureau is continually searching out and demonstrating improved
methods. The shipners do not always take kindly to suggestions, but
their effects are ultimately felt. A movement to improve the handling
method, NO‘f cantaloupos, for example, may meet with the greatest of
oprosition by the trade; but the existence of the movementi results in
the trade thinking over the question involved. It may be that at ‘last
some shipper will test out « suggestion with the result that it is
usually adopted. It is not unusual that the part of the Government
agencies is forgotten; but if the shippers would trace back the
originating movement behind a surprisingly large mumber of their
improvements, they would find it to be the Government Department of

Agriculture,
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Only a swmell beginning has been made in solving the pro-
blems of transporting perishables. One wafaniliar with the well-
nigh limitless number of factors to be considered wonders that
progress is made so slowly. I-Iowéver, rather should one wonder

that it has been made so rgpidly, the problems are so intricate.
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CCOICLUS 10

In writing this thesis, the attanpt has been to present
some of the problems that seem most important to the writer. To
suggest solutions for all of them would be impossible in a paper
many times this length, even were one qualified to do so. The
few su;gestions that are included are the results of investigations
with which the writer is personally familiar through taking actual

part in, or keeping closely in touch with, during their progress.

The topics discussed here are of too general a nature to
sunmarize except in an exceedingly broad way. Briefly, we mgy say
that there is at present too great a waste of perishables in transit
to permit of continuation, This waste is due to ignorance, poor
facilities, and carelessness., 4ll of these are being faced squarely
and with support by the gemeral public, and it 1is reasonably possible

that the existing agencies will bring about ' impovements,
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Box Car: An ordinary railroad frei it car not _rovided with in-

sulation nor with special moans of ventilation,

Ladings The poods with which a car is filled,

Layors (A car-loading torm) A cowrse or stratum of a car-load,

one package in height,

Local Heatings The process of heating portions of shipments onlye.

Precoolings The process of cooling shipments before they are

placed in cars.

Precooling in Transits The process of cooling shipments very

rapidly the first few hours they are in transite.

Pre-Heatings The process of heating cars before they are loaded,

Pre-Icing: Putting ice in refrigerator cars before they are loaded.

Produce Car: A car provided with heavily insulated floor, walls,

and ceiling, and with insulated doors, but with no lceabunkers.

Rogular Icing: The system of refrigeration in which ice is kept
in refrigerator cars from the time they are loaded until they are

unloaded .

Row: (A car-loading term) A pile, one package in width across the

side of the car from end to end,

Refrigerator Car: A car with ice-bunkers,provided with heavily in-

gulated floor, walls, and ceiling, and with insulatoed doors.
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gtacks (A car-loading term) A pile, one package in length across

the cer from side to side.

Stock Cars A car with spaced siding built especially for trans-—

porting livestocl;, but sometimes usod for vegetables.

Ventilated Box Cars A box car, sometimes with a small amount of

ingulation, provided with special ventilation doors and other open-

ings for ventilation,
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