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SUMMARY

In 1964 the fresh produce industry was a $5
billion business at retail and it annually sells ap-

proximately 4 billion consumer units of bagged
potatoes, citrus, apples, and onions. There is a

potential savings in industry costs of over $100
million when these bagged items are received in

pallet-type containers and packaged at the central

warehouse in accordance with recommendations
of this report. When the selling price of the

bagged items is reduced through competition be-

tween retailers, there is a potential savings of 2.8

cents per unit if packaging of consumer units is

done at the central warehouse.
Receiving produce in large pallet containers

makes the largest contribution to the savings at

the central warehouse. This ideal-size container

has area dimensions of 42 by 47 inches, so it can be
shipped either in rail cars or over-the-road trailers.

The depth ranges from 23 inches for apples and
citrus to 30 inches for potatoes. The 23-inch deep
pallet boxes hold approximately 800 pounds and
the 30-inch deep boxes 1,300 pounds.
Labor requirements for the receiving of produce

at the central warehouse are reduced by as much
as 91 percent when pallet containers are used. The
use of pallet boxes to feed the packaging line re-

duced labor requirements by 65 percent when com-
pared to feeding the line with conventional con-

tainers.

Pallet box shipment of produce probably will

increase when (1) State barriers that limit the size

of the load and the type of shipping containers are
eliminated, (2) when the problem of ownership
of the pallet boxes is resolved, (3) when freight

rates for the return of the boxes are lowered, and
(4) when improved containers and handling tech-

niques further reduce bruising.

The equipment that has the greatest effect on
line productivity is the bagging head where loose

produce is unitized into consumer packages and
the weight of the package is determined. The level

belt or the hopper-type baggers are capable of han-
dling a variety of items. If produce volume ex-

ceeds 80,000 bags per week, two or more lines are

required. The alternatives are overtime or a two-
shift operation. High volume will permit the use
of more specialized equipment, such as the rotary
bagger for potatoes, a brush and vacuum to remove
loose onion skins, and extensively padded equip-
ment and a water dump for apples.

Scales should be checked daily to insure correct
weights; the tare weight should be incorporated

in the scale. Use of a chart that lists the recom-

mended tare allowances for all commodities plus

constant checking will result in good weight con-

trol of packages. Time requirements for bag fill-

ing were lowest on the hopper-type single-head

bagger. In the bag-filling operation it is better to

stress accuracy than speed, since the cost of the

overpack and underpack is greater than the extra
labor required to obtain the recommended weight.

The selling price, package size, price per pound,
and commodity identification should be placed on
the bag with special self-inking, adjustable band
stamps prior to filling. A fixture was developed
by researchers of the Agricultural Research Serv-
ice to lower the cost of pricing the bag.

The wire closure is the cheapest for polyethylene
bags. Other factors, such as ease of opening and
coding, tend to favor a tape closure. The one-piece

tape closure is more secure and easier to code than
the two-piece tape. Coding of dates and other
information are essential to protect both the ware-
house and the store. Closing bags at a central

point with a semiautomatic closing machine re-

quires 0.037 minute less per bag. It is recom-
mended that a central closer be used for a high-
volume line and that manual tape closers be
mounted at each filling head. The improved bag-
filling operation, using the central closer, reduced
labor requirements by 0.067 minute, which in-

creased the capacity of the line by 51 percent.

The layout for a produce packaging line should
provide for accumulation of product at each work
station, should provide for expansion, should use
mechanical equipment to reduce physical handling,
and should provide for the orderly flow of prod-
uct, containers, and salvage through the packaging
operation.

A returnable master container is essential for
the proper delivery of bagged produce to the store.

Ideally this container should hold approximately
60 pounds of the product, nest and stack, fit on
warehouse pallets, be lightweight, be readily
cleaned, be able to handle a variety of produce
items, utilize space effectively, be an integral part
of the firm's overall delivery system, and have a
long life. The master containers are typically
handled 10 times from warehouse to store and
return. This places a premium on ease of han-
dling, utilization of space, and nesting ability.

The thermoplastic container, which nests and
stacks, weighs 6 pounds, and has an estimated 5-

year life, was the lowest cost container tested.

The best insurance that the produce packaging
line will have low operating costs is a system of
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scheduling and cost control. Product and labor

should be scheduled at least a week in advance to

prepare for peak production periods and to mini-

mize the number of short runs. Each day, esti-

mates are taken from the weekly planning sched-

ule and are posted, item by item, to the daily

schedule. At the completion of each run the

supervisor should check the performance of the

line. Short product runs can be eliminated by
combining projected runs set for 2 days, by using a

single bagger away from the line, and by eliminat-

ing those items that late in the season have little

volume, The length of time required for a prod-

uct changeover can be minimized by assigning

specific jobs to each crew member, by bagging
different sizes of the same item in sequence, by
providing a packaging facility for items that are

not easily packaged on the bagging line, and by
reducing the number of short runs.

Two systems for cost control were developed

:

A manual system and a program for electronic

data processing. The EDP method utilizes a

portable card punching system and can be ex-

tended to cover all central warehouse processing.

Cost control includes the measuring of individual

worker's performance.
Packaging costs are compared for produce pur-

chased prepackaged, packaged at the central ware-

house, and packaged at the retail store. The
"upcharge" for source packaging was the differ-

ence in cost to the buyer between the item in con-
ventional containers and in packaged form and
averaged 6.7 cents per consumer unit in poly-
ethylene-type package. Produce packaged at the
retail store costs -A.2 cents per consumer unit when
bagged on a semiautomatic machine and using
improved packaging techniques, and 5.8 cents

when packaged by hand. The cost of central

warehouse packaging was 4.2 cents per consumer
unit. These costs were established for the actual

operations of four firms and include labor,

materials, depreciation, burden, and the cost of
warehouse-to-store containers. If a firm were to

adopt all of the improvements suggested in this

study, average costs for central packaging would
be 3.6 cents per package.

The final cost comparison of packaging at differ-

ent locations included the cost of the shipping

containers, freight (including return of empty
containers), and labor to receive at central ware-

house. The lowest cost location to the firm for

packaging produce is at the central warehouse.

There is a potential savings of over $100,000 per

year in a central warehouse that has an average

volume of 70,000 units per week.



PACKAGING PRODUCE AT THE CENTRAL
WAREHOUSE

By Paul F. Shaffer,) marketing specialist, Transportation and Facilities Research Division, Agricultural Research

INTRODUCTION

In 1964, the retail fresh produce industry was
a $5 billion business. This growth was brought
about, by the revolution in food retailing that

produced the modern supermarket with its foun-

dation of self-service. The key ingredient of self-

service is packaging. Although produce has
lagged behind all the other major food store de-

partments in both the extent of self-service and
packaging, it is estimated that 77 percent of all

produce departments are completely self-service

and that 33 percent sell nearly all produce pre-

packaged (8).
1 What is more significant is that

all produce departments, even those classified as

bulk, sell some produce packaged. Almost invari-

ably the packaged items include potatoes, onions,

apples, and citrus fruit. In a recent survey it-

was determined that 75 percent of these items
were packaged (table 1). or approximately 4

billion consumer units annually.
There is less agreement in the industry as to

where produce items should be packaged than
there is to whether they should be. sold in bulk or

packaged. An inspection of a typical produce
department would likely reveal that some pack-

Table 1.

—

Percentage of selected produce Items
sold In 'packages, 1961 1

Commodity
Share of

total pro-
duce sales

Extt
pack

nt of

aging

Potatoes
Percent

10.58
6. 29
7. 26
2.98
2. 86
1. 19

Pei cent

91. 1

69. 7
Apples, _. 65 6
Onions
Grapefruit

70. 5
63 8
47. 5

rage (i 74. 7

See reference (3).

p. 98.

Italic figures in parentheses refer to Literature Cited,

ages were prepared at the point of production or
shipping point, some by a terminal packager,
some at the central warehouse, and some in the

produce preparation area, of the retail store. It

is estimated that pre-store packaging accounts for

58 percent of all produce sold in packaged form
and that by 1970, 60 to 75 percent of all fresh
fruits and vegetables will be packaged before
reaching the retailer

( 14 )

.

The purpose of this study is to compare alter-

native equipment, layouts, work methods, con-
tainers, and operating practices for packaging
produce at the central warehouse and to develop
improvements in central produce packaging. In a
broader sense the objective of the study is to deter-

mine where produce should be packaged, partic-

ularly those items typically packed in bags—the
central warehouse, the retail store, or a point of
production or shipping point.

The objective of this research is for the con-
sumer to obtain fruits and vegetables of high
quality at the lowest possible cost. Cost reductions
as a result of improved packaging will, through
competitive pressures, be passed on to the
consumer.
The study includes all operations relating to

packaging—from receipt of produce at the cen-
tral warehouse to delivery at the retail store. This
includes the development of improved containers
for receiving and store delivery, production cost
and scheduling techniques, a review of store pack-
aging costs, and an evaluation of the cost to the
firm when produce is purchased prepackaged at
the shipping point.

For the purpose of this report several terms that
are typically used by the trade are defined. The
term "source" relates to the point of production
or grower-shipper. When produce is packaged in

an area other than the marketing area, there typi-
cally is an "upcharge,*" which is the amount above
the cost of the merchandise in a conventional ship-
ping container that is added to the cost, of the
produce to cover the packaging fund ion. Produce
items are commonly packaged in several types of
packaging materials: Mesh bags, polyethylene

1
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bags, kraft bags with a mesh window, and solid

kraft bags. The most common material, and that

which is used in this report, is clear polyethylene

("poly"). The term "bulk shipment" relates to a

method of shipping produce where the carrier

(rail car or trailer body) is the shipping container.

The large pallet-size container, which is used to

ship produce from the point of origin to the cen-

tral warehouse, is called "pallet box" or "pallet

bin."

Labor costs are based on the standard time to

perform the job and the existing wage rates. The
standard time is defined as the time for a skilled

operator to perform a task, using prescribed

methods, layout, and equipment. It includes a

rating factor to adjust the average elemental times
for the effective speed at which the operator
worked. It also includes a 15 percent allowance
for fatigue and personal time.

In several instances it was necessary to weight
packaging costs by the relative movement of the

item. The bagged produce movement of several

firms was averaged to obtain the following per-

centages used in the report

:

Packaged item Percent

Potatoes, 10 pounds 28
Potatoes, 5 pounds 20
Onions, 3 pounds 17
Apples, 4 pounds 19
Oranges, dozen ll
Grapefruit, 8-pack 5

Total 100

Not every firm packaged these items or the sizes

listed above. They have been used throughout the

report because they represent the most typical

product and size mix.

Considerable produce packaging is performed
by terminal packers in many metropolitan areas.

Their equipment and packaging techniques are

similar to those at the central warehouse but are

beyond the scope of this report.

RECEIVING PRODUCE AT THE CENTRAL WAREHOUSE

It is possible to define produce packaging as

beginning when the product is obtained from
warehouse storage and ending when the packaged
produce in master containers is returned to stor-

age. But this would not be a realistic picture of

the function, for the cost of produce packaging is

materially affected by the container in which it is

received at the warehouse, the method of unload-
ing, and the method of shipment to the store,

Typical Methods of Receiving Produce

The produce industry has developed containers

that are accepted as the standard for each item.

An example is the 1%-bushel wirebound crate, the
4/5-bushel wirebound crate, and the two-piece %-
bushel telescoping corrugated carton, which is

used for citrus. The number and size of the con-

tainers affect the receiving time. The number of

handlings is doubled when the % -bushel container

is used, but it is lighter and, therefore, easier

to handle. Produce received in standard contain-

ers is usually unloaded by hand.
The transporting equipment will affect labor re-

quirements for receiving produce at the ware-
house, When received by rail, the car is spotted

at, the receiving dock and the entire unloading is

performed by warehouse personnel. When pro-

duce is received in trailers, the driver of the trailer

stack's the containers on a pallet and the dock man
moves them from the trailer to temporary storage,

where the produce is checked. Warehouse labor

requirements for receiving produce in standard
containers range from 1.8 to 2.8 man-hours per
load for rail cars and average 0.5 man-hour for

unloading trailers. The kind of commodity has
little effect on warehouse labor required for un-
loading trailers, since the receiver only removes
the loaded pallet with the pallet transporter or
forklift truck. The number of containers per
pallet and the number of pallets per load are the
main considerations.

Receiving Produce in Pallet Containers

There is constant pressure in all industries (1)
to ship in larger containers to reduce handling
costs, (2) to substitute one relatively inexpensive
large container for several smaller containers, and
(3) to reduce freight charges through the reduc-
tion of tare. The central warehouse packaging of
produce presents an opportunity to lower costs

through pallet container receiving, since the pro-

duce must be transferred from the receiving con-

tainer to the consumer unit. The rewards are con-

siderable, since over 600,000 carloads of potatoes,

citrus, and apples are shipped each year.

Growers of fruits and vegetables were faced
with increased handling costs when they harvested
and stored produce in small field crates. They
found a low-cost solution to their handling prob-
lem in the use of a larger pallet container, and it

has become the typical container for many
items (4).

It appears that shipping produce to their cus-

tomers in pallet boxes would be a logical next step.

Unfortunately, each 'grower and each local sup-
plier of pallet boxes had a different conception of
size and materials ('/). The pallet boxes were
built for harvesting and storing, iiot for cross-
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country shipment. A different type of container

was required—one that would be adaptable to rail

cars and trailers, would recognize freight rates,

could be handled at the central warehouse, and
would adequately protect the produce, A study

was conducted in cooperation with shippers, re-

ceivers, and box manufacturers to develop pallet

containers that would be adaptable to the handling
problems at all levels of distribution.

Design and Construction of Pallet Containers

Dimensions.—The principal limiting factors

for pallet boxes are the rail car or over-the-road

trailer and the racks in the produce warehouse of

the receiver (central warehouse), where they

should be temporarily stored to take advantage of

vertical stacking height (air rights). Almost
without exception, these produce racks are de-

signed with a 40- or 48-inch opening. The 40-inch

facing will accommodate any pallet that has a 40-

inch dimension such as the 32- by 40-inch or the

40- by 48-inch pallets, which are typically used in

the food industry. The 48-inch facing will only

handle the 42- by 48-inch and 40- by 48-inch

pallets. There is some tolerance in the opening to

facilitate entry; for example, the 40-inch facing

has an inside clearance of 45 inches and the 48-inch

facing has an inside dimension of 54 inches. This
permits a degree of freedom in designing the pallet.

The length and width should not vary more than 2

inches from the 40-inch and 48-inch facing

dimensions.

The pallet container may be shipped by either

rail car or trailer, so it should have dimensions
that will adapt to both carriers. The standard
refrigerated rail car is 99 inches wide, so conceiv-

ably it could accommodate two pallets, 49 inches

wide (or long) side by side, The typical long-

haul, refrigerated over-the-road trailer lias an in-

side width of 88 inches and theoretically could
transport two 44-inch wide (or long) pallets side

by side. Neither vehicle will handle pallets this

large because there must be an allowance to per-

mit loading and unloading and because most pal-

let containers have some bulging of the side panels

when loaded. The extent of the bulging depends
on the materials used, the depth of the container,

the width of the span, and whether the side panels

are restricted by st rapping. In the tests conducted

upon receipt of pallet boxes at the warehouse, 20-

inch-deep corrugated pallet containers with 600-

pound test weight corrugated liners had a bulge

that ranged from 0.71 to 0.90 inch. Three inches

should be allowed for the bulge on 40-inch plus

span on two sides of two pallet containers and 2

inches should be allowed for maneuvering pallet

containers in and out of the rail car. Thus, the

usable width of a 99-inch-wide car is 94 inches,

or 47 inches per bin ( fig. 1 )

.

Most refrigerated trailers have inside width of

88 inches so the pallet container will be loaded

sidewise (fig. 2). The bulge on four sides of two

Figure 1.—A rail car loaded with pallet boxes stacked 3-high.
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-An over-the-road trailer loaded with pallet boxes.

pallet containers is about 3 inches, which leaves

85 inches for the two containers plus room to ma-
neuver. A pallet container 42 inches wide has been
used for numerous tests and routine shipments.
If a 40-inch pallet box is used, a space of 3 to 4

inches is lost in the trailer.

The interior width of over-the-road trailers will

•range from 80% to 88 inches. The 42-inch-wide
pallet container will not tit in (lie narrower trail-

ers, but these trailers usually are not used on the

cross-country hauls that is normal for loads of

pallet boxes.

The 42- by 47-inch pallet container is inter-

changeable for rail car or trailer, can be stored in

warehouse racks, will Hi on a 40- by 48-inch gro-

cery pallet for storage, is acceptable for the pro-

ducing area, and will most effectively utilize space

in the carrier. A wooden pallet will have less

bulge on the sides, but it is more difficult to ma-
neuver in the trailer because of the rigidity of the

material. Thus, the. area dimensions 42 by 47
inches are optimum for all standard carriers and

for corrugated fiberboard or wooden pallets.

The depth of the pallet container is determined
by (1) the degree of bruising of the product at

various depths, (2) the usable stacking height in

the transport vehicle, and (3) load limitations by
State and carrier. Potatoes have been shipped in

pallet containers with a depth of 45 inches with-
out damage. Citrus has been shipped in pallet

containers to a depth of 30 inches; oranges ship
much better than grapefruit. During the tests,

apples were shipped in containers 20 inches deep.

Routine shipments of apples have been made in

bins 23 inches deep. It is the feeling of many in

the industry that 24 inches is the maximum depth
for apples.

Both refrigerated cars and trailers have heights

of 88 inches, but the usable storage height depends
on the type of refrigeration. In rail cars with ice

bunkers, an overhead clearance of 12 to 18 inches

is left between the top of the load and the vehicle

ceiling. In rail cars and trailers with mechanical
refrigeration, a 6-inch air space is needed for
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Table 2.-

—

Determination of depth of pallet containers '

Item

Forced-air circulation
(trailers and mechani-
cal refrigerated rail

cars)

Ice bunker rail cars

3-high
stacks

2-high
stacks

3-high
stacks

2-high
stacks

Inches

88
Inches

88
Inches

88
Inches

88

6

6
7

6

6
4

15
6

7

15

6
4

19 16 28 25

69
23

72
36

60
20

63
31^

See appendix table 51, for pallet capacity for alternative depths.

forced-air circulation and for forklift operation

in the vehicle. If the pallet containers are stacked

three high, the maximum outside depth is 23 inches

in carriers with forced-air circulation and 20

inches in ice hunker cars. When pallet boxes are

stacked two high, the maximum depth is 36 inches

in vehicles with forced-air circulation and 31V<>

inches in ice hunker refrigerator cars (table 2).

To qualify for more favorable freight rates, the

transport vehicle should carry a maximum load.

Sometimes it is not necessary to utilize the full

depth potential of the pallet box, since various re-

strictions limit the size of the load. For over-the-

road trailers, these typically are local total weight
or axle restrictions. On loads from parts of the

Southeast to the North Central States, the maxi-
mum net load is 34,285 pounds. 2 This is consider-

ably below a potential capacity of 48,000 pounds,
which a trailer with 23-inch-deep pallet boxes of

oranges would weigh (fig. 3). A trailer load of

apples from the Northwest has a restriction of

72,000 gross pounds as it passes through certain

States. There is no restriction on load weight for

refrigerated rail cars, and the only restriction on
''piggyback" trailer loads is the legal load limit in

the State where loaded and the State where
unloaded.

There is a trend toward increasing the legal load

limits. All States except one have maximum load

limits of 70,000 pounds, and 16 States have ap-

proved a maximum gross weight of 73,280 pounds,

which is the recommendation of the American
Association of State Highway Officials (2). This

liberalized maximum weight will permit net loads

of 44,000 pounds (including tare and excluding
weight of tractor and trailer)

.

Materials for pallet containers.—The type of
material used in the pallet box container deter-
mines the average number of round trips for the
life of the container, which in turn affects the cost
per trip. The boxes that are fully returnable
(make approximately 50 round trips) are made
of wood or wood in combination with some other
material. An example would be a wooden box
with corrugated liner and base pad. Partly re-

turnable boxes or throwaway boxes are usually
made of corrugated fiberboard material. A fully
returnable box, though it has a low material cost
per trip, may not be the lowest cost box because
of freight rates. The combined effect of material
cost and freight charges per pallet trip is illus-

trated by the shipment of potatoes from Idaho to
the upper Midwest.
The additional freight on the heavier wooden

pallet boxes more than offset the lower material
cost. In fact, the freight for returning the pallet
base is so high that it is more economical to throw
it away and use a new base each trip. The cost
of material and freight for the wooden pallet box
is $6.27 per trip as compared to $3.32 for the cor-
rugated box, with a savings of $106 per carload.

A recent proposal for an adjustment in the rail

return rates for pallet containers would narrow
the gap between wooden and corrugated pallets

to $25 per carload. 3

The choice between wooden and corrugated
materials for pallet containers is also affected by
special freight allowances negotiated by the re-

ceiver and the carrier in the local or regional

2 The maximum load is 63,285 pounds ; tractor and
trailer together weigh 29,000 pounds gross weight. For an explanation of costs, refer to table 9, p. 16.
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TRIPLE-STACKED

PALLET CONTAINERS
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Figure 3.—Shipping weight of produce vs. depth of pallet hox for double and triple stacking in 37- to 40-foot trailers

and 33-foot refrigerated rail cars (includes tare of container).

Nearly every section of the

apply of local or regional potatoes
for a hiffh j

marketing area

country has a suj

that accounts for a high percentage of their

potato sales. As a rule, these sales are short hauls

;

hence, the potatoes are frequently transported by
over-the-road trailers. The freight charge, like

the cost of the potatoes, is subject to negotiation.

In many instances, the potatoes are shipped in

pallet containers on a net weight basis, with free

return of the empty containers. In such a situa-

tion, where there is no freight charge, the cost of
materials is the key factor and the wooden contain-

ers have the lowest cost as is shown in the follow
ino- tabulation

:

Pallet container
Pallet base
Strapping

Total material

Wooden

$0. 33

.33

.12
. 26

.98

Under the present freight rate structure, the
corrugated container will generally have the low-

est total cost, A decision on Avhether to use

wooden or corrugated containers cannot be based
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entirely on considerations of material and freight

costs—additional factors are the degree of bruis-

ing of the produce, capital requirements, and han-
dling characteristics.

Design principles.—The pallet container must-

be designed to accommodate the material handling
facilities of the grower-shipper, the receiver, and
the carrier's transportation equipment. This is in

contrast to t lie pallet container used by the grower,
which is only used for harvesting and storage and
therefore need only be adaptable to his handling
facilities.

1. The shipping container should be easy to as-

semble, and disassemble without the use of special-

ized tools.

2. When used for apples it should be a one-cell

box in order to use with the automatic box filler

(fig. 4).

3. When collapsed, the container must not be

too unwieldy to handle. A one-cell box with a

reverse fold and that collapses to 47 inches long
is most adaptable for warehouse and packing plant
handling (fig. 5).

4. A wooden pallet box used for apples, and
possibly citrus, should be padded with corrugated
material to minimize bruising.

5. The dimensions of the container should be
such that it can be shipped both in rail cars and
over-the-road trailers.

6. A corrugated pallet container should be of

sufficient strength to support the second and third

bins in the stack, which together will weigh ap-
proximately 1,800 pounds. A container this

strong is rather expensive for one trip and, in fact,

can be used for three to live trips. This almost
rules out the use. of expendable pallet containers

for produce.
The pallet box base.—The pallet base for at least

the bottom container of a stack should provide for

4-way entry to accommodate both forklift trucks
and pallet transporters. It should be designed
to permit use of the same pallet containers (and
pallet bases) in both rail cars and over-the-road
trailers.

During the study, tests were made on light-

weight aluminum channels to serve as spacers be-

tween the upper pallet boxes (fig. 6). They were
designed to nest for ease of handling and to save
space.

The combination of the spacers for the top two
containers and the modified wood pallet for the

bottom of the stack was the lowest cost method of

supporting corrugated pallet containers (table 3).

Their cost was $1.18 per container as compared to

$1.71 for complete use of the modified pallet base

and $5.23 for the hardwood 40- by 48-inch ware-
house pallet. Furthermore, the use of the chan-

nels will permit deeper pallet containers. Three
wooden pallets 5.75 inches high occupy a vertical

space of 17.25 inches as compared to 11.75 inches

ell pallet

WO CELL PALLET BOX

With Corner Folds

-Folding techniques for three types
gated pallet boxes.
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stretch during shipment. The rayon cord strap-
ping is more expensive if a strap wider than steel

is used, as shown below :

LIGHTWEIGHT

4-WAY

ENTRY PALLET

BASE

Figure 6.—Two types of lightweight pallet bases that

reduce tare weight.

for one modified wood pallet and two sets of 3-

inch-high channels.

Strapping the pallet container.—When cor-

rugated pallet boxes are used for receiving pro-

duce, it is essential that they be banded to mini-

mize bulging and to protect the box during load-

ing, transit, and unloading. One strap in each
direction will usually suffice. Two types of strap-

ping were used in the shipment—i/o-inch steel and
%-inch-wide rayon cord strapping. Both
materials had sufficient strength and did not

Straps, 40 feet.

Clips (3)

h-inch-
(/< steel
Cents

%-inch-
wldecora
Cents

15 23
3

17 26

The higher cost of the rayon cord strapping is

compensated for by its ease of handling. The
straps are manually secured with a buckle (fig. 7).
When the boxes are opened, the rayon cord straps
are cut with a knife or scissors; they are tossed in

a trash barrel and can be burned. Whereas steel

strapping is stronger and cheaper, it has some dis-

advantages: (1) A strapping machine is required
to apply the bands, (2) more time is required to

Figure 7.—Strapping the pallet container with a rayon
cord. Pulling the two ends increases tension.

Table 3.

—

Cost per alternative types of bases for pallet containers used in the shipment of apples from
the State of Washington to the upper Midwest

Item
Wooden

warehouse
pallet

Modified
warehouse

pallet

Combination of

modified ware-
house pallet

and metal
channel spacer

Material cost

Incoming freight at $1.51 per cwt
Return freight at $4.84 per cwt.

.

Total material and freight.

Dollars

» 0. 15
1 . 2

1

•A. 87

Dollars
2 0. 12

5. 23 1. 18

1 At $3 and 20 round trips, weight 80 pounds.
2 At $1.20 and 10 round trips, weight 25 pounds

See footnote 5, table 59, appendix.
10 pounds per pallet.
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apply and remove the bands, and (3) storage

and disposal of the discarded hands is a problem.

Strapping is most effective if the pallet con-

tainers are filled in a form and the straps applied

while the box is in the form. An alternative to the

filling form is a temporary strip of pressure-

sensitive or monofilament tape across the top in

each direction. This will hold the sides in place

during filling and dumping (fig. 8).

Tests of Pallet Boxes for Produce Shiprtients

During the study several rail cars and over-the-

road trailers were loaded with potatoes, apples,

or citrus to measure the handling characteristics

and the relative bruising of produce in different

types of pallet containers.
' Typically, each load contained two to four types

of pallet containers and several standard shipping-

containers, all of which were loaded with the same
item. Upon receipt at the warehouse a sample

was taken from each container to measure relative

bruising. The containers were evaluated on ease

of loading and unloading, side and bottom bulg-

ing, evidence of material failure, ease of assembly

and disassembly, and general handling

characteristics.

The design principles previously discussed were

to some extent incorporated in most of the pallet

containers in the test. The area dimensions did

not vary more than 1 inch. The depth of the boxes

Figure 8.—Temporary taping of pallet conti

filling to restrict bulging.

rs during

ranged from IS to 30 inches, depending on the item
shipped and the type of refrigeration. There
were considerable differences in the bases for the
containers. The number of rail trips varied for
the expendable containers and the wooden box,
which had a life expectancy of 50 trips.

Type* of pallet ho.res used hi Ike tests.—Four
of the wooden pallet containers are illustrated in

figure !). They were all one-cell boxes, and the
pallet base was an integral part of the box. The
corrugated pallet containers had one, two, and
four cells, and the pallet base typically was not

attached to the box top. Several of the corrugated
containers are illustrated in figure 1(1.

Bruising.—Probably the most important objec-

tive in the design and handling of pallet containers
is the reduction of product bruising. A high level

of bruising will offset the considerable cost advan-
tages of receiving produce in pallet containers.

In one study over 100,000 Red Delicious apples
from Washington State were shipped in "tray-

pack" cartons and in various types of pallet con-

tainers. The 2-piece tray-pack carton had 82.7

percent bruise-free apples, as compared to 72.5 per-

cent for pallet containers (table 4). Although
there were fewer bruises (both i/^-nidi and %-inch
and larger) per 100 apples in the tray-pack car-

tons, 83 percent of the bruises in the pallet con-

tainers were 1/2 m, ' n or u*ss
. ;1II< 1 therefore, would

not lower the grade of the fruit.

A second study was conducted to measure the

relative bruising of both Washington Winesap and
Red Delicious apples in four types of containers

:

1. Pallet boxes;

2. Tray-pack cartons

;

3. Loose-pack cartons (the 2-piece telescoping

corrugated 40-pound carton where the apples were
packed without wrappings or divider cells) ; and

4. Apples packaged in poly bags by the grower
and shipped in 1-piece corrugated cartons with
vertical divider cells to minimize bruising, each
carton holding twelve 3-pound or ten 4-pound
bags.

Two carloads of both varieties of apples in the

four treatments were inspected for bruising upon
arrival at the warehouse, The apples were

checked for—
1. Slight bruising (one-half inch or less) , which

would not affect the grade;
2. Larger braises, which would lower the grade

;

and
.3. Cuts and stem punctures, which would also

place the apples "out-of-grade."

The tray-pack carton for Winesap apples had
the lowest percentage of bruises and the grower-

packed poly bag the highest percentage of out-of-

grade apples (table 5). The loose-packed 2-piece

carton had the highest percentage of slight, bruis-

ing and the grower-packed poly bag the smallest

percentage. The pallet container had both an
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Figure 9.—Wooden pallet boxes. A, Wirebound with modified pallet base, the box is difficult to assemble and dis-

assemble and is too long when collapsed. B, This 2-piece box collapses to 42- by 47-inches. A wooden flange holds
the sides in place and 2 metal clips prevent the top from becoming disengaged from the base. C, Similar to box
in B, its top is attached to the base with U-type metal clip. This box is used entirely for local haul of potatoes.
1), This box has 4 plywood sides that are hinged together by 3 metal clips. The base is also attached to the top
with metal clips.
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Figure 10.—Corrugated pallet containers: A, One-piece expendable box; B, double-wall box with 4-inch wide wooden
slots between corrugated tubes at center of each side provide Stacking strength and minimize bulging; C, two-cell
box with identical top and base caps, a base pad, and lightweight reversible pallet, base; D, one-cell triple wall
container with the short side scored so the box will collapse for ease of handling.

TT'.i -4!i9 0—65-
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Table 4.

—

Bruises on Washington State Red Delicious apples shipped in pallet containers and in 2-piece
tray-pack containers

Container type

Bruises per 100 apples
Proportion of

^i-inch %-inch and
larger

Total
sound apples

Number
27. 1

17. 7

Number
5.7
1.5

Number
32.8
19. 2

Percent

72. 5
82 7

This is a 2-piece corrugated telescoping carton, with 4 or 5 pulp cell-type dividers, which holds 40 pounds of apples.

Table 5.

—

Percentage of apples bruised, by variety

and by shipping container r

Apple variety and shipping
container

Slight
bruising

Out-of-
grade

Winesap: Percent

6. 1

5. 5
9. 2

5.3

Percent

3.2
1. 5

Loose-pack carton
Grower-pack poly

2.0
4. 5

Average 6.5 2. 8

Delicious:
16.

9. 2
13. 8
18.

4. 4

Tray-pack carton 1.

4.

Grower-pack poly 5. 5

Average 14. 2 3. 7

This study was conducted in January and February

average level of slight bruising and out -of-grade

apples.

This test was rather late in the season and the

Delicious apples had become less firm, which prob-

ably explains why the level of bruising was higher
than the previous test. The tray-pack carton had
the lowest percent of slight bruising and out-of-

grade apples. The grower-packed poly bags had

the highest percent of damaged apples in both
categories. The poly bags were shipped in a cell-

type container to prevent excessive bruising. The
test observers felt the percentage of damage for
the poly bag apples was due to the movement of
apples in the poly bag. If apples are packed too
tight, they require a larger shipping container and
occupy more display space. If they are packed
too loosely in the poly bags, bruising is increased.

The second phase of the bruise study was to
package at the central warehouse all the apples in

the two test shipments except those previously
packaged at the packing house in poly bags.
Normal care was exercised in placing the apples
on the feed belt and in filling the poly bags. The
apples were shipped to the stores in 60-pound-
capacity containers and were checked the follow-
ing morning. Although the level of bruising in-

creased in all containers and for both varieties of
apples, there was no pattern either by variety or
type of shipping container (table 6).

The limited tests on apples do not permit the
conclusion that one container is far superior to all

others. The tests do indicate that the level of
bruising and out-of-grade apples in pallet contain-
ers is higher than the tray-pack cartons and some-
what lower than the loose-pack cartons and the
grower-packed poly bags. Certain varieties of
apples, such as Macintosh, cannot be shipped in

pallet containers; and Red Delicious will bruise

heavily late in the shipping season when the firm-

Table 6.

—

Percentage of apples damaged on receipt at ivarehouse and at retail stores

Item

Winesap

Slight
bruising

Out-of-
grade

Red Delicious

Slight Out-of-
bruising grade

Damage on arrival at retail store

Damage on arrival at warehouse.

I ncrease

I'trc, nt

11.9
6.5

4. 5
2. s

Percent

21. 8
14. 2

:. 6
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Table ".—Percentage of citrus fruit bruised in

shipment, by type of container

Kind of fruit and shipping
container

Slight
bruising

Out-of-
grade

bruising

Oranges: '

Ji-bu. 2-pieee corrugated con- Percent

9. 9

8.6

6.0
5. 1

Percent

5.

4. 1

Grapefruit: 2

1%-bu. wirebound crate . 6

1 Sample size of test was 2,400 oranges.
2 Sample size of test was 1,500 grapefruit.

ness drops below 12 pounds in the Magness pres-

sure test. Pallet-box shipment of apples will in-

crease only if the. additional bruising is more than

offset by savings in handling, freight, and mate-

rials.

Limited tests were also conducted to determine

the bruising of oranges and grapefruit shipped in

two types of pallet containers, the standard 1%-
bushel wirebound crate, and the 4^-bushel 2-piece

corrugated telescoping carton. Two truekloads

were shipped from Florida to the upper Midwest.

There was no significant difference in bruising or

damage between pallet containers. There was
slightly less bruised and out-of-grade fruit in the

pallet containers than there was in the standard

13/5-bushel crate (table 7).

The only information on bruising of potatoes

shipped in pallet containers was the observations

made by persons involved in the test shipments.

It was generally agreed that the quality of the

potatoes in pallet containers exceeded that of pota-

toes shipped in burlap bags. These observations

were not subject to measurement.

Comparison of Receiving and Line Feeding
Costs for Standard Containers and Pallet

Containers

Receiving.—Produce received in standard ship-

ping containers is typically unloaded by hand.

Warehouse labor requirements depend on whether

the produce in standard containers is shipped by
rail or in over-the-road trailers. When received

by rail, the car is spotted at the receiving dock and
the entire unloading operation is performed by
warehouse personnel. When produce is received

in trailers the unloading is performed by the

driver. Warehouse labor requirements for receiv-

ing of produce in standard shipping containers

range from 1.8 to 2.8 man-hours per load for rail

cars and average 0.5 man-hour for trailers.

The pallet container substitutes as one handling

by a forklift truck to separate handling of 13 bags

of potatoes and approximately 35 boxes of apples,

oranges, or grapefruit.

When produce is received in pallet containers,

unloading time is 18 man-minutes for trailers; un-
loading from railcars was 24 man-minutes.4

Slightly less time is required for trailer unloading,

because the forklift-truck operator has a straight

path into the trailer. In the rail car he must turn
90° upon entering and leaving the car.

Probably the greatest economy in the receiving

operation is in the time the dock and equipment
are tied up when pallet containers are used. With
the faster turnaround, less dock space is required

and traffic bottlenecks are reduced. The over-the-

road carrier will save about 2 hours of dock time.

With depreciation on equipment and the cost of

labor estimated to be $12 per hour, the saving is

$24 per load. Actual warehouse labor require-

ments are decreased by as much as 91 percent for

rail receiving and 50 percent for trailer receiving.

Line feeding.—When produce is received in

standard shipping containers it is manually
emptied onto the feed belt of the packaging line.

Individual containers are lifted up to the feed belt

or the pallet load of containers is placed on a plat-

form level with the feed belt. Either method is

time-consuming and fatiguing. Another problem
in feeding the line with standard containers is the

disposal of the empty containers. For example, a

pallet load holds 20 apple containers. These boxes
must, be opened and the lids set aside. The boxes
are then emptied. If they are tray-pack cartons,

S( > or 1 ( >0 pulp layers must be removed. The boxes
must be reassembled for future use in the ware-
house or 40 separate pieces moved to a disposal

area.

The problems of work-place arrangement and
container handling are, in large part, resolved

when produce is received in pallet containers.

Warehouse labor requirements for line feeding

are reduced by an average of 65 percent when
produce is fed onto the line in pallet boxes. 5

Bulk Shipment and Receiving of Produce

The ultimate in bulk shipment is the use of the

rail car or the trailer as the container—this elimi-

nates all containers. Potatoes have been shipped
from Maine to various points on the east coast in

specially designed rail cars. For loading, the car

has a belt conveyor ( running the length of the car)

which rises during the loading to minimize bruis-

ing. Two belt conveyors are below openings in a

V-shaped trough which runs the length of the car.

Each of these conveyors feeds potatoes onto a third

conveyor, which runs across the width of the car

4 For additional details see appendix tables 52 and 53.
5 For details, see appendix tables 54 and 55.
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2.50

2.25

.75

100- >OUND BURL \P BAG

WOOD P/ LLET BOX

/ CORRL
TWO-CELL
GATED PALLETBOX

.50 .75 LOO 1.25

INCOMING FREIGHT RATE PER 100 POUNDS, Dollars

1.50

Figure 11.—Total cost of receiving Idaho potatoes by rail car in alternative containers vs. incoming freight car rate.

(Refer to table 50 for computations of the straight-line relationship.)
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and which permits unloading on either side of the

ear. The limitations of this system are the cost

of modifying the equipment; the length of time to

turn the car around, which limits the number of

round trips; and the relatively few warehouses

that are equipped to handle the bulk rail cars.

The bulk rail cars will on the average transport

65,000 pounds of potatoes.

Another type of bulk loading is the shipment of

oranges in trailers. The size of the load depends
on whether the oranges are shipped piggy-back or

over highway on trailers. Typically, the oranges

are unloaded by elevating the front of the trailer

and either feeding the oranges by conveyor to the

packing line or dropping them into pallet-type

bins. For unloading into bins, total labor require-

ments are 4 to 5 man-hours. For feeding onto the

packing line, the time requirements depend on the

line output. If the line output is twenty-live 5-

pound bags per minute, unloading takes between
5 and 6 hours for one man who feeds the line.

Both rail and trailer bulk loading lack flexibil-

ity. Usually the bulk loads are limited to one
size of one item. Another limitation is the lack

of studies on bruising in bulk loads. Tests should
be conducted to determine relative bruising at

different load depths and for alternative systems

of loading and unloading.

Comparative Costs of Receiving and
Handling Selected Produce Items in

Standard Shipping Containers and in

Pallet Containers

The standard containers that are most fre-

quently used for the bagged items were compared

with both wooden, and corrugated containers un-
der different conditions. For each commodity,
straight-line curves incorporating labor, freight,

and material costs were constructed for alternative

freight rates. The freight factor includes the

weight of the empty container as received and
returned to the grower. This permits the reader
to find the cost for each item in alternative con-

tainers for the freight rates that apply to his area.

Cost Comparison for Potatoes

The cost of receiving potatoes into the central

warehouse is approximately the same when they
are shipped in 100-pound sacks and in partly re-

turnable corrugated pallet containers. The cost

includes receiving container, freight (including
return of empty container), and receiving labor
for potatoes shipped from Idaho to the upper Mid-
west (table 8).

The lowest cost method of shipping potatoes at

any freight rate can be calculated by using the
straight-line curves in figure 11. The only as-

sumption is that the ratio of the incoming freight

rate to the return rate for collapsed pallet contain-

ers is constant. In this study, where the incoming
rate for potatoes is $1.08 per cwt. and the return
rate on the empty container is $1.23 per cwt., the
total cost per round trip for a wooden pallet, box
is $1.26 per cwt. (from fig. 11,

§
y= 0.035 + 1.20a?).

When the incoming rate is $2.00 per cwt., the total

cost for the wooden pallet box would be $2.44 per

cwt. Where the rates are high, the 100-pound
burlap bag is the lowest cost container. As the

rates decrease, the permanent box becomes more
advantageous.

Table 8.

—

Cost of receiving potatoes shipped by rail car from Idaho to Minneapolis-St. Paul, Minn., by
type of container, 196

'4-
x

Standard containers Pallet containers (1,300-lb.
capacity)

Cost item

100-lb.

burlap bag
50-lb.

baler bag

2-cell corrugated
Wooden

1 trip 5 trips

pallet

Cost per container: Dollars

0. 13
1. 09
.04

Dollars

0. 08
.56
.03

Dollars

4. 46
14. 62

. 11

Dollars

0. 98
15. 28

. 11

Dollars

0. 34
16. 82

Labor (receiving and line feeding) . 11

Total - . -- 1.26 . 67 19.19 16. 37 17. 27

590

Cents

12. 6

627

Cents

13.4

691

Cents

14.8

589

Cents

12. 6

622

Cents

13 3

For further details see table 57, p. 101.
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In every region, local potatoes usually account

for a high percentage of the firm's annual move-
ment. An example is the Red River Valley, which
supplies over 50 percent of the potatoes shipped
into the Minneapolis-St. Paul area. Typically, the

warehouse is only a few hours' travel from the

source. This tends to favor over-the-road ship-

ment since the turnaround time is so short. Al-

though freight rates on potatoes are fairly well

fixed, rates for containers are subject to negotia-

tion. Often the arrangement is for net-weight

receiving and free return of the collapsed empty
container. The cost of receiving potatoes in pallet

boxes is $203 per carload and $267 in 100-pound
burlap sacks, a reduction of 24 percent (table 9).

The wooden pallet container is the highest cost

method of shipping local potatoes when freight is

paid for the container in both directions and the

rate is above 22 cents per cwt. It is the lowest
cost method with net-weight shipment and free

return. Under existing rate structures, the 2-cell

corrugated box is more costly than the standard
100-pound sack at any rate (fig. 12).

Apples

The lowest cost method of receiving apples at

the central warehouse is in partly returnable
pallet containers. The potential savings are $51
per carload, as compared to the standard tray-
pack carton (table 10). This is equivalent to a

savings of 4.8 cents per 4-pound bag of apples.

There will be additional savings available to the
retail store through central warehouse packaging
and to the shipper through use of pallet con-
tainers: (1) Individual packing of the tray-pack
cartons will be replaced with automatic pallet box
fillers with a savings of 12 cents per carton, or
$129 per carload (equivalent to a 54-pallet-box
load)

; (2) less space is required for packout; and
(3) loading into car or trailer is reduced from
3 man-hours to 30 minutes.
The return of the empty container is a major

problem for the receiving of apples in pallet con-

tainers. The return freight rate is 3.2 times higher
than the incoming rate. 6 This is the reason light-

weight spacer channels were used for the top two
boxes of a stack. If the return freight rate is

lowered, the wooden pallet box will probably gain

in favor because it has fewer handling problems
for shipper, carrier, and receiver. If the return

rates were the same as the fruit rate, shipping in

wooden pallet boxes would cost $834, and in cor-

rugated pallet boxes (5-trips) $798 per load. At
present rates, the wooden pallet box is a lower

cost container than either the loose-pack carton or

the expendable corrugated container when the in-

coming freight rate is less than $1.70 and $1.55,

respectively (fig. 13).

6 In Minneapolis-St. Paul, the incoming rate from
Washington State is $1.51 per cwt. (incentive rate) and
the return rate on the empty containers is $4.84 per cwt.

Table 9.

—

Cost of receiving potatoes shipped from, Red River Valley to Minneapolis-St. Paul, Minn., by
type of container, 1962

100-lb.
sack

5 trip 2-cell corrugated
bos (1,300-lb. cap.)

Wooden pallet box
(1,300-lb. cap.)

Cost component
Freight
rates

Shipped net
weight and
free return

Freight
rates

Shipped net
weight and
free return

Cost per containers:
Material: Dollars

1 0. 13
Dollars

0. 60
. 12
. 26

5. 20
. 71

4
1. 46

.03

.08

Dollars

0. 60
. 12
.26

5. 20

Dollars

0. 34
Dollars

0. 34

Freight:

. 40 5.20
. 48

5 3. 24

.03

.08

5. 20

Labor

:

.02

.02
.03
.08

. 03

. 08

Total .57 8.46 6. 29 9.37 5. 65

Cost per carload (46,800 pounds net) 267. 00 305. 00 226.00 337. 00 203. 00

1 Cost of 100-pound bag closed is 18 less a salvage
value of 5 cents.

2 Freight rate, 40 cents per cwt.

3 Freight rate, $2.70 per cwt. for empty boxes.
4 54-lb. box.
120-lb. box.
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Figure 12.—Cost of receiving local potatoes in alternative containers vs. incoming freight rate. (Refer to

for computations of the straight-line relationship.)
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Table 10.

—

Cost of receiving apples shipped from State of Washington to Minneapolis-St. Paul, Minn.,

by type of container, lOGJf.
1

Cost component

Standard cartons 1-cell corrugated pallet

box 2 Wooden
pallet box

Tray pack Loose pack 1 trip 5 trips

Cost per container: Dollars

0.53
. 03

Dollars

0.31
.03

Dollars

5. 86
. 14

Dollars

1. 27
. 14
. 13

14. 79

Dollars

0.51
. 14
.09

.74 .73 11. 81 18.76

Total . - -- ... 1.30 1.07 17.81 16.33 19.50

Cost per carload (42,930 lb. net weight) 1,395

Cents

13.0

1, 148

Cents

10.6

1,048

Cents

9.8

882

Cents

8.2

1, 148

Cents

10.7

1 For additional details and explanation, see appendix table 58.
2 This one-piece, triple-wall container meets the specifications as required by PPP-B-640c, dated July 7, 1964, and

published by Federal Supply Service, General Services Administration.

Oranges

The lowest cost method of receiving oranges is

in a bulk trailer load. Savings, as compared to

the %-bu. 2-piece telescoping corrugated carton,

are $319 per carload, or 2.5 cents per dozen size

(3.5 pounds average) consumer unit. The next

lowest cost shipping method is the 1-cell triple-

wall corrugated container that makes five round
trips (table 11).

Since oranges have rather thick skins and are

therefore not so susceptible to bruising as apples,

there is no reason that shipping of oranges in

pallet containers and bulk loads should not in-

crease. Bulk loads are readily adaptable to the

packaging operations of large terminal packers

Table 11.

—

Cost of receiving oranges shipped from Florida, to Minneapolis-St. Paul, Minn., by type of
container, 1964 1

and central warehouses that have more than one
packaging line. These larger facilities will have
handling equipment to accommodate the bulk
loads.

Receiving in pallet containers is more flexible, as

it will permit mixed loads, and pallets can be re-

ceived into any warehouse that has a forklift

truck or pallet transporter. Present freight rates

for return of the empty container are 2.3 times
higher than the incoming freight rate and put pal-

let containers at a disadvantage. It costs $101 to

return a load of 54 corrugated containers. The
wooden pallet box, though extremely easy to

handle, is severely restricted by freight charges.

It costs less to use than the 1%-bu. wirebound
container at freight rates below $1.15 per cwt.

(fig. 14).

Standard containers One-eel corrugated pallet
containers Wooden

pallet con-
tainer (col-

lapsible)

Bulk
Cost component

1%-bu.
wirebound

4/s-bu.

2-piece
corrugated

trailer

1 trip 3 trips 5 trips

loads

Cost per container: Dollars

0.38
. 04

Dollars

0.25
.03

Dollars

5.86
. 14

Dollars

1. 86
. 14
.08

17. 63

Dollars

1.27
. 14
.05

17. 63

Dollars

0. 51
. 14
. 10

19.49

Dollars

20. 93
22. 30

1. 62 .75 14. 65 812. 21

Total.. . . 2. 04 1. 03 20. 65 19. 71 19. 09 20. 24 855 44

Cost per 45,630-lb. load ... 1,095

Cents

8.4

1, 175

Cents

9.0

1,222

Cents

9.4

1,064

Cents

8.2

1,031

Cents

7.9

1,198

Cents

9. 2

856

Cost per dozen (3y2-lb. bags)
Cents

6.6

1 For additional details, see table 59, p. 103.
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.50 .75 LOO 1,25

INCOMING FREIGHT RATE PER 100 POUNDS, Dollars

1.75

Figure 14.—Total cost of receiving oranges in alternative containers vs. incoming freight rates. (Refer to table 57

for computations of the straight-line relationship.)
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Figure 15.—Total cost of receiving grapefruit in alternate containers vs. incoming freight rates. (Refer to table 57
for computations of the straight-line relationship.)
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Table 12.

—

Cost of receiving grapefruit shipped from Florida to Minneapolis-St. Paul, Minn., by type

of container, 1964- 1

Cost component

Standard shipping
container

Corrugated pallet container

Wooden

l 3/5-bu.
crate

%-bu.
carton

1 trip 3 trips 5 trips

pallet box

Cost per container: Dollars

0.38
.04

Dollars

0.25
.03

Dollars

5.86
. 14

Dollars

1.86
. 14
.08

16.82

Dollars

1.27
. 14
.08

16. 82

Dollars

0. 51
. 14
. 10

1. 50 . 72 13. 92 18. 76

Total _ 1. 92 1.00 19. 92 18. 90 18.31 19. 51

1, 056

Cents

16.

1,130

Cents

17. 1

1, 171

Cents

17.7

1,021

Cents

15.5

989

Cents

15.

1, 148

Cost per consumer unit (eight 6.5-pound pack- Cents

17. 4

For additional details see table 60, page 103.

Grapefruit

The lowest cost method of receiving grapefruit

into the central warehouse packaging operation

is in partly returnable corrugated containers.

Potential savings, as compared to the %-bu.,

2-pieee container, are $141 per carload (table 12).

Problems of shipping grapefruit in pallet boxes

are similar to those of shipping oranges, with one
exception ; grapefruit is more susceptible to dam-
age than oranges and therefore should not be

shipped in bulk loads or deep pallet boxes. As
with oranges, the principal area of savings is the

reduction of material costs, but again this is

partially offset by freight costs for returning the

empty pallet containers. The return of the

wooden pallet is $238, which at present rates,

limits their use. Only when the freight rate is

under $1.55 per cwt. will the wooden box be less

expensive than the standard %-bu. carton (fig. 15 )

.

Advantages and Total Savings of Pallet

Boxes for Shipment of Produce for

Central Warehouse Bagging

The food industry is constantly striving to lower
the costs of selling produce. Pallet-box shipment
of produce is a new technique, which, though not
fully tested and not widely used, affords ware-
houses an opportunity to lower costs. Lower costs

in turn will increase volume and provide a saving
to the consumer. For example, if apples cost 42
cents per 4-pound bag and have a gross margin of

30 percent, they will retail at 55 cents. If pallet-

box receiving reduces the cost per 4-pound bag of

apples by 5 cents, then with the same gross margin
they would retail at 48 cents. If the saving is

on to the consumer, she will pay 7 cents less

per bag. The retailer will benefit through a higher
net profit resulting from increased sales. The
grower will benefit by selling a larger percentage
of his crop at a relatively high price.

In the hypothetical produce-packaging instal-

lation that would be a composite of those studied,

potential yearly savings through the use of low-
est cost pallet containers amounted to $52,502
(table 13) . Approximately two-thirds of the sav-

ings are realized for apples and one-fifth are for
5- and 10-pound packages of potatoes. To realize

these savings, a firm must install only a pallet box
tipper and a conveyor to feed the pallet boxes into

and out of the tipper—an investment of approxi-

mately $1,200.

The net savings are based on a central ware-

house that ships an average of 70,000 packages per
week. This is the average volume for the firms ob-

served during the study. The percentage of move-
ment of each item shown in the study is also the

average for all firms studied. Three firms shipped
an average of 750 packages (bagged items) for

every $1,000 of produce sales at retail. When the

firm ships 70,000 packages per week, the annual
produce volume is approximately $2,730, 000. The
savings per item at volumes from 1 to 6 million

packages per year are shown in table 13 and can
be calculated for varying volumes from figure 16.

Several problems in receiving produce in pallet

boxes require additional research and testing. ( 1

)

Who will own the pallet boxes—the shipper, car-

rier, or receiver? Perhaps pallet box pools will

make this shipping method available to more firms

and reduce the overall investment in pallet con-

tainers. (2) Reduction of bruising must be a
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Table 13.

—

Savings in a central produce plant packaging 70,000 packages per week when specified

produce is received in pallet container* instead of shipping containers, 1964 prices

Produce and size of consumer unit
Consumer

units
packaged
per year

Receiving cost per
consumer unit

Standard
container

Pallet box

Savings

Per pack- Per year

Potatoes, 10 pounds
Potatoes, 5 pounds..
Apples, 4 pounds...
Oranges, dozen
Grapefruit, 8-pack_.

Total.

Thousands

1,019
728
ti'.rj

KM)
1X2

Cents

9. 2
1 6

i;; i)

9.

17. I

4. 2
5.

>

7. 9

L5.

Cents

0.8
. 4

4.8
I. I

2 I

Dollars

8, 152
2,912

33,216
4, 400
3,822

:>:, M)2

The cost per consumer unit for potatoes is an average of Idaho and Valley shipments.

>

<

Z
z
<

60

40

20

APPLES, 4 lb.

K
ORANGES, dozen

GRAPEFRUIT, 8/oag

POTATOES, 10 lb.
POTATOES, 5 lb

I

1,000 2,000 3,000 4,000 5,000 6,000

ANNUAL PRODUCE SALES, Thousands of Dollars

Figure 16. -Estimated savings by produce sales volume through receiving produce items in pallet containers. (For
details, see appendix table 61.)
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Table 14.

—

Potential savings per year wlien potatoes, apples, and citrus fruit are shipped in pallet

containers instead of standard shipping containers, 1964 prices

Total cost per carload
Savings per

carload
Loadings
per year 'Produce

Standard
containers

Pallet box
year

Dollars

428
1,395
1,175
1, 130

Dollars

396
878

1,031
989

Dollars

32
517
144
141

Number
389, 000
67, 000
73, 000
42, 000

Dollars

12, 448, 000
34, 639, 000
10, 512 000
5, 922, 000

Total - - -- - 571,000 63, 521, 000

Obtained from reference (2).

prime goal at all levels. (3) Adjustments in

freight rates for the return of the collapsed con-

tainer are needed to provide an impetus for in-

creased pallet box shipments. (4) State limita-

tions on load size for over-the-road trailers limit

the possibility of incentive rates for larger loads.

It is expected that these problems will be resolved

as more firms gain experience in pallet box ship-

ments.
The rewards to the produce industry are great

if members can work together to solve these prob-
lems. There are an estimated 570,000 carloads of
potatoes, apples, and citrus per year that could
be shipped in pallet containers. If the savings
and freight rates reported in this study are repre-

sentative of the industry, the potential savings are

$63,521 ,000 per year (table 14)

.

Pallet Containers Compared With
Standard Shipping Containers

Pallet containers have the following advan-
tages :

1. A considerable reduction in material costs.

2. Generally a larger load can be shipped in

pallet boxes; hence, a lower freight rate can be
obtained.

3. Less labor is needed for loading and unload-

4. Tare weight is less for most commodities.
(Potatoes are an exception.)

5. Bruising is reduced for some commodities.
6. The steady flow of product out of the pallet

boxes onto the packaging line tends to increase

line productivity.
Pallet containers have the following disadvan-

tages :

1. The return of the empty pallet containers can
be expensive, especially the wooden boxes.

2. The initial investment in pallet containers

and related handling equipment is high as com-
pared to standard containers.

3. Until the use of pallet containers becomes
more prevalent, the freedom of choice of shippers

and receivers will be restricted. This especially

applies to the buyer who must select a supplier

with the necessary facilities to fill and load pallet

containers.

Pallet Containers Compared With
Bulk Loads

Advantages of pallet containers are as follows :

1. No special facilities are required for loading

and unloading, since most shippers and warehouse

receivers have forklift trucks.

2. There is no expensive modification of rail

cars.

3. The pallet box requires very little labor for

loading and unloading.

4. There is no demurrage or tieup of equipment

and drivers at the receiving dock—the product

can be unloaded and stored in the pallet box.

5. It is possible to ship mixed loads in pallet

box containers. Different sizes and types of

produce, either all in pallet containers or a combi-

nation of pallet boxes and standard containers, can

be shipped in the same load.

Advantages of bulk loads are as follows

:

1. Eliminates the cost of the shipping container.

2. Eliminates the physical handling in loading

and unloading.

3. Lowers freight cost when tare is eliminated.

4. Produce can be conveyed directly to the pack-

aging line without temporary storage.
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EQUIPMENT FOR CENTRAL WAREHOUSE PRODUCE
PACKAGING

The determination of which equipment a central

warehouse produce-packaging plant should use de-

pends to a large extent on volume, especially antici-

pated volume, and the number of items the plant

plans to package. A single bagging line operating

8 hours a day for 5 days should average 800,000

packages per week. Over this volume the firm will

need two packaging lines, one or both of which can
specialize; that is, one could be used for potatoes

and onions and the second for citrus and apples.

Alternatives are overtime or a second shift. If the

firm packages only a limited line, such as potatoes

and onions, a certain type of equipment suitable

for only these products is acceptable. But if one
line is used to package a variety of items, the line

must be flexible and must adequately handle the

most bruise-susceptible item, apples.

Certain pieces of equipment are basic to any
warehouse packaging operation. They include

(1) a receiving belt or hopper, (2) a roller-grader

conveyor for inspecting the product, (3) a feed

belt to distribute produce to the bagging heads,

(A) the bagging heads, (5) a take-away conveyor
to move filled bags from the bag filling area, (6)
equipment for closing the bag, and (7) a packout
table.

In addition, some firms incorporate highly
specialized equipment in their packaging lines.

Specialized equipment can increase productivity
when volume is large enough to justify more than
one bagging line. Bruisable items are bagged on
a line equipped to handle produce with more
care. Unnecessary drops are eliminated, and pad-
ding is placed on surfaces where items may bruise;

a level-feed bagging unit would be preferred to a

hopper-type bagging machine. A separate line

for onions can incorporate a power brush and
vacuum cleaner to remove loose onion skins. For
potatoes, emphasis is directed towards bagging
equipment that yields greater productivity.

The equipment that identifies a particular type
of packing line is the bag fillers. Three types of

bag fillers were studied : the level belt, the hopper
type, and the semiautomatic rotary.

Placing Produce on the Bagging Line

The method used on any bagging line to trans-

fer produce from shipping containers onto the feed
belt will depend to a large extent on the items
packaged and the type of receiving container.

Even if only potatoes and onions are packaged,
there is a great variety of methods of transferring
produce onto the line. They vary from dumping
the product through a floor chute and onto a con-
veyor to using a platform level with the receiving

belt and dumping product down onto the belt (fig.

17). When a wide variety of items are packaged
on the same line, bruising becomes a key factor.

Apples and citrus must be handled more gently
than potatoes and onions. Many firms wish to

package a variety of items, but if volume justifies

only one line, it should be geared to the items most
susceptible to bruising.

Manual Line Feeding

The work place for manually placing produce
on a receiving belt must have the receiving belt

at the same level as the container to be dumped.
Both should be located at the height most conven-
ient for the operator, or the height of his stand-

ing place should be adjusted. If the pallet height
is adjustable, it is possible to have a work place

where worker, equipment, and product are prop-
erly located. A pallet lift table can raise the
product to the desired level as needed. In oper-
ation, the pallet load of shipping containers is

conveyed onto the lift table, which is raised as

each level of containers is placed on the line. The
platform around the lift table gives the operator
access to all containers on the pallet.

When improper arrangement of the line feed-

ing area forces employees to lift heavy shipping
containers, there is a tendency to add crew mem-
bers. In one packaging installation the accumu-
lation conveyor for moving pallet loads of

unpacked produce was on the floor and the receiv-

ing belt was 38 inches high. One worker's sole

function was to help lift 100-pound sacks and
heavy wirebound crates. Forty-seven percent of
the labor of the two-man crew that fed the line to

package 10-pound units of potatoes was nonpro-
ductive. When a pallet lift table was installed,

the element "pickup bag" was eliminated for the
second man and the job became a one-man
operation.

Produce is typically delivered to the bagging
line on pallets by a forklift truck. A floor-level

conveyor that will provide for an accumulation of
four or five pallet loads will insure an adequate
supply of the product, and the forklift operator
will not have to wait for space to unload pallet

containers.

The pallet lift table is the most economical
method of manually placing produce on a receiv-

ing belt. The time requirements are similar to

line feeding from a platform, but fatigue is de-
creased and there is no delay between removing an
empty pallet and placing a full pallet on the plat-

form (table 15). The lack of accumulation either
ties down a forklift driver or the entire packag-
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Figure 17.—Alternative methods of placing produce manually on a receiving belt: A, Into a floor chute; B, on belt

from a raised platform ; C, at belt height by two-man team ; and D. from an adjustable lift platform.

ing-line crew has nonproductive time while wait-
ing for him. The least productive line-feeding
method is a combination of floor-level pallet and
a receiving belt 34 to 40 inches high. This is

typically a two-man operation and requires more
than twice as much labor as the platform. The
100-pound sack of potatoes requires more labor
than two 50-pound kraft-type paper containers.

When the volume of bagged produce exceeds
the capacity of one line (approximately 80,000

bags per week), a second line must be installed.

Items that are susceptible to bruising can be pack-
aged on one line where great care is exercised in

product handling. The second line will not be
as concerned with bruising and ^can, therefore,

mechanize more of the operations'
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Table 15.

—

Labor requirements for three methods of dumping potatoes onto a packaging line

Work element

Dump 100-lb. sack onto
belt 40 inches above
floor level with 2-man
crew

Dump 100-lb.

sack onto belt

from a platform
that is level with
the receiving belt

Dump 50-lb.

kraft paper sack
onto belt 36 in-

ches above floor

Man 1 Man. 2
level

Minutes

0. 05
.09

Minutes
0.05

Minutes
0.08
.07

Minutes
0. 09

.05
. 10
.03
. 15

. 11

.04
. 08

.03

. 16

.33 .33 .30 . 22

.66

.10

.30

.05
. 44
.07

Standard time per 100 pounds of potatoes .76 . 35 . 51

Line Feeding With Pallet-Box Tippers

When produce is received in pallet boxes, a pal-

let-box tipper must be incorporated into the line-

feeding work station. There is less bruising, less

strain on the motor, and a more constant flow of
produce when the box tipper places the product on
the end of the receiving belt than when the pro-
duce is fed onto the side of the belt. Most pallet-

box tippers require a receiving belt at least 40

inches high. This height may make it difficult to

unload produce manually onto the receiving belt,

but the problem can be solved by having the op-
erator work on a 6- to 8-inch-high platform.
There should be space to accumulate four to five

pallet boxes on a conveyor leading to the tipper.

A method of incorporating the pallet-box tipper
in the line feeding area is illustrated by figure 18.

The accumulation area for empty pallet containers
is a continuation of the conveyor for filled pallet

containers and this conveyor passes through the
pallet-box tipper.

ADING CONVEYOR

PALLET BOX TIPPER

Figure 18.—A method incorporating a pallet-lift table

779-499 O—G5—

3

in the line feeding setup of a central produce packaging line.
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It is important that apples are carefully handled
when fed onto the line with a pallet-box tipper.

The top of the tipper should be padded, and the

area between the discharge gate of the tipper and
the receiving belt should also be padded and should

have a gentle incline. The best way to transfer

apples from any container to the receiving belt is

with a water dump (.9). This is only practical

when there is more than one packaging line.

The lowest cost method of feeding produce onto

the receiving belt is with large pallet containers.

Compared with an improved manual line-feeding

operation, pallet dumping will lower time require-

ments per 100 pounds of product from 0.356

minute to 0.130 minute for potatoes and from
0.870 minute to 0.285 minute for oranges. 7 It is

not always possible to receive all produce in pallet

containers, but the pallet-lift table can also handle
those items that are received in conventional ship-

ping containers.

Handling Empty Containers

The line feeding function does not- end when the

product is placed on the conveyor. The empty
containers must be collapsed or stacked and re-

moved from the area. The pallet bases should be
moved to the packout area where they can be used
for the filled reusable master containers. Potato
and onion sacks should be stacked as they are

emptied. There will be more time to do this when
the line is packaging lightweight units such as 3-

or 5-pound bags. It becomes more difficult with
10-pound bags of potatoes or with bags of dozen
oranges, where the proportion of packages to ship-

ping containers is low. In this case it is better to

assign someone to handle empty containers during
product changeover rather than let the handling
of empties slow down the packaging line. Wire-
bound containers should be collapsed flat and
stacked on a pallet, sacks should be tied in bundles,

and two-piece telescoping cardboard containers
should be nested "three in one" or reassembled."
The top of wooden pallet containers can be col-

lapsed and stacked on the same, pallet as the base.

When corrugated pallet containers are being
used, the top and bottom (and base pad if one is

used) should be stacked on one pallet, the upright
cells on another, and the modified pallet bases on a
third. The pallet loads of empty containers should
be removed from the packaging line as soon as

to prevent congestion.

Inspection of Product

There usually is a roller conveyor for grading
and inspecting between the receiving belt and the
feed belt. There should be good light over this

area, and the employee should be standing at a
height, so he can reach all parts of the conveyor.

7 For additional details, see tables 54 and 55.

The labor used for inspection and grading depends
upon the quality and size variations of the pro-
duce. Everyone, who handles the produce on a
packaging line should be aware of the need for
quality control. If the quality appears to be good,
an inspector may not be required, but if quality is

below par, production will drop unless one or more
crew members are added to remove off-quality pro-
duce. Sufficient containers should be available to

handle, the off-grade or off-size produce. Barrels
on rollers are often used for trash, and the ship-

ping container is suitable for the slightly off-grade
produce that will be sold at a reduction.

A Comparison of Feed-Belt Systems

In a bagging operation the feed belt, is used to

distribute produce among one or more bagging
machines. A feed belt's performance is judged by
the care with which it handles produce while pro-
viding each bagging machine with an adequate
supply of produce. The volume demanded at each
bagging unit, will not necessarily be equal, since

crew members who bag produce operate at vary-
ing speeds.

A feed belt, is not. essential for all bagging in-

stallations. When volume is low, it is difficult to

keep one person busy feeding the line and it is not
economical to use the specialized dumping equip-

ment that is necessary to reduce the heavy lifting.

For a small-volume packaging line of one. to three

hopper-type bagging machines, the produce should
be dumped directly in the hopper. An example
of such a line, is illustrated by figure 19, where one
person fills the three hoppers with products, sup-
plies the bag fillers with empty containers, and
stacks the filled shipping containers. The bag
fillers close the bag and pack the containers. A
feed belt is not used with the rotary-type bag-
gers—produce is conveyed from the roller con-

veyor directly into the master hopper.

UNPACKAGE

>-1 ct

Figure 19.—Packaging line for a small-volume produce
bagging operation in a central warehouse.
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The bagging equipment used on a line will often

dictate the type of feed arrangement. Level-feed

baggers with limited accumulation space can ac-

cept produce only while weighing scoops are being

filled. The baggers, not being able to accept a

continuous flow, will bypass some of the produce.

As a result, level-feed baggers work best with a

two-way feed-belt system where the bypassed

produce can be returned for a second pass at the

baggers. Rods placed diagonally across the top

of the feed belt divert produce into the baggers.

The flow of produce into the last bagging head is

generally less than that into the first heads. This

can be partially corrected by using small-diameter

rods to divert produce into the first bagging heads
and progressively larger rods for the end heads.

Bruising will increase with the larger diverter

rods. The two-way belt effectively adjusts to

varying output at the bagging heads, but during
product changeover the entire two-way feed-belt

system must be cleared of produce before a new
produce run can begin. To speed up a change-
over, an employee often helps divert product into

the bagging units.

One-way feed-belt systems are commonly used
with hopper-type baggers. The most common
types of one-way feed-belt systems are (1) station-

ary plow, (2) adjustable diverters, (3) traveling

shear, and (4) individual feeds (fig. 20).

PRODUCT

Z^ZFLOW TWO-WAY BELT CONVEYOR

m^cm ra
CLOSURE RIGHT ANGLE TAKE-A-WAY BELT

ONE-WAY FEED BELT

STATIONARY
PLOW

IRON ROD

DIVERTERS

vl U Vl VI VI VI

PRODUCT^
FLOW

ONE-WAY FEED BELT

Figure 20.—Methods of moving produce from the feed belt into the bagging heads: A, Two-way belt with diverter

rods ; B, one-way belt with plow and diverter rods ; and C, one-way belt and traveling shear.
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Figure 21.—Individual feed belts for distributing produce into the bagging heads.
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A stationary plow is a permanent barrier ex-

tending diagonally across the feed belt for the

length of the hoppers. Produce being carried on
the feed belt is pushed into the hoppers. Varia-
tions in flow have an effect on which of the hoppers
receive the product. With a diminished flow the

produce will travel the full length of the hoppers
before being pushed into a hopper. Produce items

have different characteristics of flowing on a feed

belt with the stationary plow; oranges roll freely,

but potatoes are more reluctant and must be
pushed. If this feed-belt system is to work well,

there must be a constant flow of produce onto the
belt. Iron rod diverters will help divert the prod-
uct into the baggers, but they will not work ef-

fectively unless the belt is kept full.

Adjustable diverters on the feed belt are ac-

tually gates hinged at the entrance to each bag-
ging hopper. The diverters sweep the product
traveling along the belt into the hoppers. The
gates are adjusted so that each hopper will get the

desired amount of product. Frequent supervision

is necessary to make sure each hopper is obtaining
a satisfactory share of product. The system can
be effective when a worker grading produce can
also adjust the gates to provide flow into all

hoppers.
The traveling shear is a motor-driven diagonal

plow that moves up and down the feed belt push-
ing the product into the hoppers. In operation,

the plow travels to the end of the feed belt and on
the return trip it travels against the flow, pushing
all the product it meets into hoppers. The travel-

ing shear provides positive and equal flow to each
bagger but at speeds that rale out its use for
braisable items.

In an experimental feed arrangement, separate
belts carry the product to the hoppers. The in-

dividual feed belts carry an equal amount of prod-
uce, because the produce tends to spread out evenly
as it passes over the roller grading conveyor. If
one or more bagging heads are not operating, a
corresponding part of the roller grading conveyor
is blocked off. The discharge end of the feed belt

must be level with the top of each hopper. This
system offers the advantage of distributing prod-
uct directly to each hopper with minimum bruis-
ing and without the need for any pushing or
deflecting product into hoppers (fig. 21).
Other variations or combinations of the feprl ar-

rangements described will be found in practice.

The effectiveness of any one of these feed systems
depends on more than design and construction.

Proper supervision and maintenance also control

the productiveness of a feed-belt system. It is

also essential that motors have sufficient power to

move the belt even when it is temporarily over-
loaded. This is especially true when pallet-type

boxes are used to place the product on the feed
belt.

Filling Consumer Units

A production line is only as efficient as its least

productive part. A bottleneck can occur because
of inadequate flow onto the feed belt or because
the central closure will not handle the bagged
product fast enough. Production is most likely to

be reduced because of some problem in the area
where the most labor is used. A typical produce
bagging line will have 10 crew members, of which
6 will probably be bag fillers. The tempo of the
bagging line is largely established by the pace set

at the bagging heads. It is here that loose, produce
is unitized into consumer packages and here that
the greatest handling occurs. It is also here that

the weight, of the package and equipment and
methods that will maximize productivity, while
holding bruising to a minimum, will increase ef-

ficiency of the operation.

Equipment and Filling and Weighing Bags

The type of bagging heads is the factor that
distinguishes the packaging line; the clump area,

feed belt, take-away belts, and paekout equipment
are similar for several packaging lines. The three

basic types of bagging heads are illustrated in

figure 22. Level-belt baggers (usually double-

headed) have rods that divert produce from the

feed belt onto the level belt of the bagging head
and into the dump chute; hopper-type baggers
(usually single-headed) have a capacity of up to

200 pounds of produce ; and rotary baggers auto-
matically feed the produce into the consumer bag.

Some of the factors to be considered in evaluating
bagging heads are versatility, bruise level, ac-

curacy, maintenance, labor costs and capacity, and
equipment cost.

The level-belt bagger will handle all types of
produce to be bagged with a minimum of bruising.

It will not fill the larger bags as fast as the hopper
or rotary types, because it is difficult to divert a
large and constant flow of product from the feed

belt. When the operator of two-headed level-belt

baggers uses only a single bagging head, there is

invariably a delay for the scoop to fill. The hop-
per-type baggers have a reserve supply of product
in the hopper. The produce is rapidly conveyed
into the weighing scoops, which allows the bag
fillers to work at a faster rate. A padded board,

which blocks off the lower part of the hopper, will

reduce the bruising as the produce falls into the

hopper. This padding is especially important
when bagging apples, for it allows them to roll

gently down to the elevating conveyor and up into

the weighing section. The rotary bagger is limited

to produce items that will not bruise easily, be-

cause the individual units fall into the bag and
many units miss the bag and fall onto the return

conveyor.
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I-

Figure 22.—Type of equipment for filling bags with \m

produce: A, Level-belt baggers; B, hopper-type

baggers ; and C, rotary-type baggers.
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The level-belt bagger will handle the largest

number of items with a minimum of bruising, the

hopper-type will handle most of the items and at

a relatively high rate of production, and the rotary

bagger will most effectively handle the items less

susceptible to bruising (potatoes and onions).

The degree of accuracy depends more on the
operating personnel than on the equipment. There
are minor differences in the scale mechanisms of

the various level -belt and hopper-type baggers,

but constant checking of the scales is a more im-
portant factor than the equipment. It is especially

important that the spring scales of the rotary bag-
gers be checked after eaeli run.

No attempt was made to evaluate the mainte-
nance costs of different bagging equipment. How-
ever, it was observed that those lines which con-

sistently had the highest productivity and the
least downtime were those which had a mainte-
nance program for checking equipment regularly.

Some large plants assigned a full-time mainte-
nance specialist to the line.

Productivity of the Bag-Filling Operation

The bag- tilling operation consists of the follow-

ing steps that may occur in a different sequence,

depending on the type of equipment

:

Check weight of bag (or of produce, in weighing
section of bagging head).
Obtain empty bag and position on dump chute

(or attach to filling head of rotary bagger).
Dump contents into bag.

Remove bag from chute (or attachment).
Close with tape if bags are closed at bagging

heads.

Place on take-away conveyor.
The operator obtains an empty bag as she dis-

poses of the filled bag and while the bagging chute
is filling (on level-belt and hopper-type baggers).
If necessary, the weight of product is adjusted in

the weighing section ; the empty bag is placed over
the discharge end of the dump chute and the prod-
uce is dumped into the bag. If the bag is closed at

the filling head, the operator twists the neck of
the bag, moves the bag through the closer, and
places the closed bag on a take-away conveyor.
When the bag is closed at a central station, the
operator merely places it on an L-type take-away
belt.

On the rotary bagger the operator has a supply
of empty bags that have been ruffled to facilitate

the selection of a single bag. The bags are on a
shelf conveniently located in relation to the filling

heads as they rotate. The employee with the great-

est manual dexterity should be assigned the job of
filling bags. The employee who checks and ad-
justs the weight of the bag should have containers
of different-sized produce close by and at the same
level as the top of the bag-filling chute. This will

make it easier to add or remove the produce. It is

recommended that the scales be set to imderweigh
rather than overweigh, since it is easier to add than
remove produce. The filled bag can be automati-
cally positioned onto the L-type take-away conveyor
where the operator feeds it into a tape or wire
semiautomatic bag closer, or it can be removed
from the weighing chute by the operator and fed
into the closer. When it is automatically fed onto
the L-belt, the machine sets the pace of the line-

There is less clanger of bruising when the operator
removes the bag from the machine.
The output of the individual bag fillers is deter-

mined by (1) the flow of produce into the bagging
head, (2) whether the employee operates one or
two bagging heads, (3) whether the bag is closed

at the bagging head or at a central closure, (4) the
design of the workplace, and (5) the skill and
attitude of the operator.

In one study the bag fillers spent 24 percent of
their time waiting for produce to arrive at the
bagging heads when they were packaging 10-

pound bags of potatoes. To avoid delays, there

must be an adequate flow of produce into the bag-
ging head and it must move into the weighing sec-

tion (or dump chute) quickly. Output per em-
ployee can be increased on some items if workers
alternately operate the bagging heads on twin-
headed baggers. This allows time for the produce
to flow into one head while the contents in the

bagging chute of the second head are dumped into

the bag. Time is materially reduced for filling

10-pound bags of potatoes (and two dozen oranges
packaged by weight ) on both types of twin-headed
baggers and is slightly reduced for 5-pound bags
of potatoes on the twin-headed hopper-type equip-

ment, but time is increased on smaller bag sizes

(table 16). 8

Although the labor cost per bag is decreased

when the operator uses two bagging heads to fill

alternately the larger size bags, the line output is

reduced. Line production is 30 percent higher
when an average crew uses a single head than when
each member of a small crew uses two heads (ta-

ble 17). A hopper-type bagger that delivers an
adequate supply of produce to the heads and there-

by eliminates delays for the product will result

in high output and low cost.

Often, minor changes in equipment design will

increase productivity. The supply of empty poly

bags typically is kept in a shallow container or on
a shelf near the weighing station or the bagging
chute. The operator often obtains an empty bag
while adjusting the weight of the produce ready
to be bagged. It is difficult to pick up the bag
from most storage containers, and frequently extra

1 The time to fill bags as reported in table lfi is not an
exact measure of the relative efficiency of different types

of bagging heads. It represents controlled studies in

different plants where the same operator first used two
heads and then a single bead for several items.



31 U.S. DEPT. OF AGRICULTURE MARKETING RESEARCH REPORT 721

Table 16.

—

Time required to fill bags with selected produce items, by type of tagging equipment
and number of bagging heads used x

Level-belt double-head

1 head 2 heads

Hopper-type double-type Hopper-type
single-head

Potatoes, 10 pounds
Potatoes, 5 pounds.
Oranges, dozen
Onions, 3 pounds

Minute
0.264

. 141

.169

. 133

Minn 1 1:

0. 105
. 146
.174
.145

Minnie
0. 251

. 166

. 165

. 130

Minute
0. 167

. 148

. 160

. 136

Minute
0. 147

. 131

. 132

.121

For a detailed breakdown by elements, see table 62, appendix.

bags are removed that must be returned to the

shelf. This storage area was modified with a fix-

ture that is adjustable to the width of the bag and
has a tapered edge at the front which makes it

easier to select only one bag (fig. 23).

Some bag fillers tuck a supply of empty bags
under their belt, Others use such devices as a
cardboard holder for 25 bags that folds over the
belt (fig. 24) . The open end of the bag has a large

cutaway on one side to make it easier to grasp.

ADDED

SCALE

Figure 23.—Bag storage with adjustable width and length.



PACKAGING PRODUCE AT THE CENTRAL WAREHOUSE :.r>

Table 17.

—

Line output of 10-pound hags of pota-

to .v. by size of crew, type of bagging equipment,
mid number of bagging heads operated per
worker

Line equipment and crew-

size

Bagging heads
per worker Line

output

One ' Two -

3 double-head baggers: Workers

6
4

Workers

.....

3

_____

3
4

Bags per
minute

23. 4
21. 6
18.

4 double-head baggers:
8 workers
7 workers

8

6
4
2

31.2
29. 4
27. 6

5 workers 25.8
24.

1 3.9 bags filled per minute
2 6 bags filled per minute.

Figure 24.—Holder for empty poly bags.

The bagging head should be located so the op-
erator is working with her hands at waist level

or slightly lower. The dump chute when de-

pressed should not be so low as to force the op-
erator to bend. On one type of bagging head the

gate was modified to open as soon as the dump
chute was depressed. This reduced the distance

the chute had to be depressed. The height of the

bagging heads should be planned for the taller

workers and platforms should be installed for the
shorter workers. All work places should have
floor mats. Rotating jobs on the bagging line and
other packaging lines will lessen fatigue and
boredom.
The rotary bagger will generally have a con-

sistently higher output than belt-fed lines, since

the speed of the machine paces the line. The la-

bor cost for each type of equipment depends mainly
on the output of the individual bag filler, but it

also depends on the output of other crew members.
For example, the rotary bagger has an effective

output of 30 to 40 bags per minute. If one person
can hang the bags, a second person check weights,

and a third person close the bag, the total bagging
costs are very low. If, on the other hand, one
person cannot handle each of these individual jobs

at a high rate of production, output is reduced
to a level that the crew can handle, or an extra
person is added to each job and the crew will

increase from five to eight.

Equipment is not available that will automati-
cally fill and weigh bagged produce items. The
limiting factors are the lack of uniformity in size

of product when items are packed by weight and
the potential for bruising as produce falls into a

bag.

Control of Package Weights

The output of the line is partly determined by
the care with which the bag fillers adhere to the

recommended tare allowances. When the em-
phasis is on speed, the chances of incorrect pack-
age weights are increased. There should be suf-

ficient additional product in the bag so the unit

will have the minimum specified weight at the

point of sale. The amount of the tare allowance
is determined by several factors

:

1. Requirements of State or local regulations on
weights and measures.

2. Amount of shrinkage before anticipated sale.

3. Cost of labor.

4. Value of product.
The price or labor is fairly constant, but cost

of product, especially potatoes, fluctuates during
the year. The cost of bagging potatoes in 10-

pound units was measured when the emphasis was
alternately placed on speed and accuracy. Precise
weighing, on the average, reduces the extra
produce in the bag by 1 ounce and takes an addi-
tional 2 seconds per bag. As indicated by figure
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Figure 25.—Speed versus accuracy in the bagging of 10
pounds of potatoes with semiautomatic packaging
equipment at the central warehouse.

25, it is best to stress accuracy when potatoes sell

for over 16 cents per pound.
In most areas the inspector for weights and

measures regulations insists only that the bag con-

tain the specified weight. If a bag is underweight,
the inspector will probably order the entire dis-

play taken down and reweighed. It is, therefore,

important to know the expected weight loss and
compensate for this loss during packaging.

Onions and potatoes are most susceptible to

shrinkage, and it varies during the season. Newly
harvested potatoes in poly bags with 48 holes of

14-inch diameter will lose between 1 and 2 percent

Table 18.

—

Weight loss of newly harvested and
mature potatoes packaged in perforated 10-

pound poly hags (48 y^-inch holes)

Weight loss of

Storage period

3 days
4 days
5 days
6 days
7 davs

in weight, depending on storage conditions and
length of time on display (table 18). Mature
potatoes lost from 0.8 to 1.3 percent in weight (5).

It is not likely that potatoes or onions will be in

storage at warehouse or store for more than 7 days.

A chart of tare allowances will assist bagging
line personnel in maintaining adequate but not
excessive weight in the consumer package. The
tare setting for oranges will vary with the con-
sistency of size and the juice content. There is

considerable weight variation during the season.

The supervisor should check-weigh each shipment
and make necessary adjustments in the tare allow-

ance. This is especially important if oranges are
sold by count (two or three dozen) and manage-
ment wants to fill by weight.

Two procedures are commonly followed in ob-
taining a desired bag weight. In the first, a tare

is set in the scales and employees are instructed

to weigh bags with the dial indicator approaching
a zero scale reading and yet never going under the

zero. In the second method, the scale is set to read
zero with an exact bag weight. Employees allow
for tare on the scale reading without going below
the minimum tare allowance or above the maximum
tare allowance.

The first procedure is recommended on rotary
baggers where only a few types of produce are run.

One person, preferably the supervisor, is made re-

sponsible for setting and maintaining scale tares.

Employees who check weights find it convenient
to adjust the weight to a well-defined zero-scale

reading. A weight checker is inclined to be more
concerned with scale readings under zero than with
scale readings under a tare allowance and still over
zero.

The second method lends itself to operations

bagging many different types of items on individ-

ual bagging machines. Each item bagged has its

own tare allowance. The employees at each bag-

ging head are instructed to allow a certain tare for

each item they bag. If it were practical to have
weights representing all the alternate minimum
tares, the most effective system would be to read the

scale at zero. The tare allowances illustrated in

table 19 are a useful tool to obtain accurate weights.

In the final analysis, the weight of the produce in

the bag depends on the accuracy of the scales, the

care and skill of the employees, and, finally, con-

stant checking of package weights by supervision.

The importance of maintenance, personnel, and
constant supervision is illustrated by a scale-ac-

curacy study conducted on the rotary packaging

line in one firm. Scale readings on 5- and 10-

pound packages of potatoes revealed that 1 per-

cent of the bags were under the required weight and

17 percent of the readings on 10-pound packages

were 7 ounces over 10 pounds (table 20). Often

the actual weight was considerably higher than
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Table 10.

—

Recommended tare allowances for
'procedures of weighing produce packages

Table 20.

—

Variation* in scale readings for pack-
aging potatoes at cent rat warehouse

Product

Packaged by weight
Potatoes:
New
Mature

Potatoes:
New
Mature

Onions:
Wet
Dry

Apples
Apples
Oranges (size 138)

Packaged by count:
Oranges 5

Sire 113
Size 126
Size 138
Size 163
Size 126
Size 138
Size 163

Pack-

1

I

!

1

o

Tare
set in

scales '

Tare allowed by
employee 2

Mini-
mum

On iic, x

2. 5
1. 5

1. 5
1.0

1. 5
1.

I.

I (I

I.

4. 06
3. 62
3.25
2. 88
8. 12
7. 25
C. 5(1

Maxi-
mum

Ounces

4. 5
3. 5

2.

3. i)

'.'. (i

1, ()

4. (I

5.0

4. 3S

3. 92
3. 50
;;. 12

8. 50
7.50
6. 75

1 Employee weighs bag as near to zero as possible, but
never under zero.

2 Scale is set for specified package weight; employee adds
necessary tare.

3 The weight of an apple (size 163).
4 The weight of an orange (size 138).
5 The tare allowances are given to illustrate a method of

charting the allowances. The tare should be periodically
checked and changed if necessary.

the scale reading. 9 In one test of 100 10-pound
bags the packages averaged 4.3 ounces heavier than
the scale reading. When the scales were carefully

checked, the overweight was reduced. One crew
had an average overpack of 2.3 ounces over the tare

weight on 5-pound bags, whereas 7 percent of the
bags were under the prescribed minimum. A sec-

ond crew had an average overpack of 3.5 ounces
and no bags below minimum weight. It is evident
that crew members differ in accuracy and that the
scale readings are often inaccurate. It is there-

fore important that consistent and reliable per-
sonnel check the. weights and that the scales be
checked frequently.

Control of Bruising

There is danger of bruising the more fragile
produce when it is moved into the consumer pack-
age. When the hopper-type bagger is used to

bag apples, it is essential that a padded board be

9 The scale reading allowed a 4-ounee tare so that 10-

pound potato bags actually weighed 10 pounds, 11 ounces.

Scale readings
10 pounds 5 pounds

under or over
desired weight

(ounces) 1 Pack-
ages

Per-
centage
distri-

bution

Pack-
ages

Per-
centage
distri-

bution

-1 ..

Number
2
4
13
19

31
37
32
7

19

8
3

Percent

1. 1

2.3
7. 4

10. 8
17. 7

21. 1

18. 3

4.0
10. 9
4. 6
1. 7

Number
1

5
15
14
30
34
6
3

6
4
2

Percent

0. 8

+ 1

4. 2
12. 5

+ 2 11. 7

+ 3 _. 25.

+ 4

+ 5

28.3
5.

+ 6
+ 7 .

2.5
5.

+ 8
+ 9

3.3
1. 7

Total 2 175 100. 120 100.

1 Does not include tare set in the scale.
2 10-pound packages averaged 4.09 ounces overweight;
-pound packages averaged 3.40 ounces overweight.

used to cover part of the hopper. The dump chute
for apples should be padded to avoid bruising as

the apples drop into the bag. A slope board under
the dump chute will allow the fruit to roll into

the bag. On the rotary bagger all produce that

misses the bag falls onto a return belt. The re-

turn conveyor should be padded and should move
produce out of the drop area immediately so the

produce will not fall on produce. The filled bag
should not be dropped onto the take-away belt.

When the bags are closed at the bagging head,
there is a tendency for the operators to allow the
bag to fall from the tape closer to the belt.

Pricing the Consumer Package

Prices should be marked on the poly bags before
they are filled, as it is difficult to stamp a filled bag
at the retail store. The price can be placed on the
tape closure, but is difficult for the customer to

read. The price can be placed on the bag with
the same impression that gives the weight or count,
the type and variety of produce, and sometimes
other information or codes. Several firms pur-
chase poly bags on which all the information ex-
cept the price and date code is preprinted. When
a firm packages several varieties of each item the
inventory of preprinted bags becomes rather
costly.

During the study a stamp manufacturer de-
signed an adjustable band-type self-inking stamp,
which in one impression placed the weight (or
count), commodity identifications, selling price,

and the code (if desired) on the poly bag. It is
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Figure 26.—Holder for pricing poly bags.
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recommended that a fast-drying ink be used with

the stamp to avoid smearing on the adjoining bags.

A device was developed during the study to bold

the bags while they were stamped (fig. 26). Tbis

had an adjustment for bags of different widths and

a metal rod toward the center over which the

priced bags were folded. The job of stamping the

bags should be performed at a fixed work place

with a chair that lias both a back and a foot-

rest. This job provides another opportunity to

rotate jobs to lessen fatigue, and it is a good fill-

in job when the line has downtime. A storage

rack for priced bags should be located conveniently

to the bagging heads. The weekly packaging
schedule can readily determine when to stamp the

price and how many bags of each variety are

needed.

The Take-Away Belt

Once bags have been filled, they are carried on an
L-shaped take-away conveyor to an accumulation

or packout station. The preferred location for

the take-away belt is beneath the bagging heads
and directly in front of the operator at knee height.

The take-away belt is sometimes located behind
the operator because the design of some bagging
machines does not allow room in front of the op-

erator for a belt.

The take-away belt can be either of two types,

depending on whether open bags or closed bags
are to be conveyed. When most of the bags are

to be closed at a central closure, the take-away con-

A-eyor must hold the filled open bags in an upright
position. A right-angle belt sloping 20° to 30°,

with cleats on the upright belt to prevent open
bags from tipping over, is most commonly used.

Tipped-over bags slow down the bag-closing op-
eration, which in turn lowers output at the bag-
ging heads as the belt becomes full.

In one plant where the L-shaped conveyor was
not cleated, the line output on 8-pound bags of

potatoes was 24 bags per minute from 6 bagging
heads. On the average, 16 percent of the bags

tipped over on the way to the central closer. Pro-

duction rose to 30 bags per minute when the belt

was cleated. The bottom belt should be 6 inches

wide and the top belt at least, 12 inches wide. It

is usually necessary to extend the height of the

upright belt with a 2- to 3-inch-wide rail to prevent
produce in tall bags from falling out. The cleats

are approximately 7 inches apart, are 6 inches high,

and are centered on the upright belt. Conveyor
speed should be set to deliver open bags to the

central closer as fast as the closer operator can
work. The closer operator should have a foot-

operated switch to control the flow of bags on the
take-away belt.

It is difficult to vary the height of the L-belt

so that the top of open bag is at the proper height

to feed into the closer. It is easier to change the

height of the central closer than of the take-away

belt.

When bags are closed at each bagging head, the

job of a take-away belt is simplified. A flat con-

veyor belt carries closed bags from each bagging
head to the area where they are packed into con-

tainers. A flat take-away belt is used with rotary

baggers where the unclosed bags are removed di-

rectly from the machine and run through a cen-

tral closer. In another method of operation the

rotary bagging machine is allowed to release the

bags into a right-angle take-away belt that con-

veys the open bags to a central closer. The first

method is preferred because bags are not given an

opportunity to tip over before being closed. An
operator is required to guide the filled bags into

the closer, and little is gained by automatically

placing the filled bags on the L-conveyor.

Bag Closing

The method of closing depends on labor require-

ments, material costs, coding requirements, and
the integration of the closing function into the

overall bagging line. On a produce bagging line

the bags can be closed by each individual operator

after filling is completed or they can be closed at a

central station. It is essential that the closer be

fast and economical and that the bag remain
closed. Closers that relax or slip allow the bag to

open, which creates extra work and the possi-

bility of produce loss. Undersized bags or those

with a short neck make closing more difficult and
increase the chance of the closer coming off. The
final criteria for evaluating a closer are the ease of

opening the bag in the home and the possibilities

of reusing the poly bag.

This study was only concerned with the closing

of poly bags. Paper bags when packaged cen-

trally are typically stitched, and mesh bags are

either tied with strings or closed with a metal clip.

Material, Labor, and Equipment Cost for Poly
Bag Closing

Of several closing materials, wire and pressure

sensitive tape are most typically used for central

packaging operations (11). The use of wire is

normally limited to a central closing station,

whereas tape is used both at the bagging head
closers and at a central station. Pi'oduction rates

of wire and tape closing machines differ little when
used at a central station. The choice of material

is therefore based on operating costs and the utility

of the closing material. Wire costs less than tape

and will save $2,330 per year in a line handling

70,000 packages per week (table 21). But wire

cannot be coded and the closure is difficult to open.
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Table 21.

—

Costs of equipment, material, and. lahor for dosing poly bags, 1964

Equipment Material Labor 2 Total

Kind of closing material and method
of closing Total

cost

Amortized
cost per
year »

Cost
per

closure

Cost
per

closure

Time
per

closure

Cost
per

closure

Cost
per

closure

Cost
per

year 3

Dollars

1, 200

2,600
1,900
7 300

Dollars

240

520
380
60

Cent

0. 007

.014

.010

.002

Cent
4 0. 013

5 .070
• .090
.070

Minute
0. 030

.030

.030

.067

Cent

0. 108

. 108

.108

. 241

Cent

0. 128

. 192

.208

.313

Dollars

4, 659
Tape:

Semiautomatic with 1 -piece closure..
Semiautomatic with 2-piece closure. .

6,989
7,571

11,393

1 5-year depreciation.
2 At an average wage rate of $2.16 per hour and a

packaging line volume of 33 bags per minute.
3 70,000 bags per week.
4 13,000 closures in $1.75 roll.

5 50 cents for 60-yard roll; 3 inches used per closure.
Predated %-inch tape costs 75 cents per roll and filament
tape for heavy bag costs 95 cents per roll.

6 50 cents for 60-yard roll; 4 inches used per closure.
7 6 machines at $50 each.

Several types of pressure-sensitive tape are used
for poly bags. Most tapes are satisfactory for

small bags holding up to 5 pounds. The one-piece

tape is less likely to slip off than the two-piece tape.

It is sometimes necessary to use a special tape to

prevent slippage when the two-piece tape closer is

used on 10-pound and heavier bags.

When the filled bags are closed at the bagging
head, the tape dispenser is mounted on a bracket
usually to the right front of the operator (fig. 27).

After filling the bag, the operator shakes the con-

tents to pack them down, and while suspending the

bag by the top, she gives the bottom, a spin to twist

the neck. The twisted neck is then placed into

the jaw of the dispenser, which seals the neck with
tape. The operator then removes the bag and in

-Manual tape closer mounted on the semi-
automatic bagging machine.

the same motion cuts the tape. The standard time
to complete the bag filling (including closing)

ranges from 0.185 to 0.250 minute and averages
0.198 minute per bag. The time just to close the

bag at the bag-filling head ranges from 0.054 to

0.084 minute and averages 0.06? minute per bag
(table 22).
When the bags are closed at a central station,

they typically are conveyed to the semiautomatic
closing mechanism by an L-type conveyor and
sealed with wire or tape. The cycle time on these

machines will range from 60 to 80 bags per minute,
but in actual operation the maximum production
ranges from 30 to 40 hags per minute, depending
on the flow of bags to the closer and the skill of
the operator.

The semiautomatic bag closer is located at the

end of the L-type take-away conveyor. Its height
is adjustable to accommodate a variety of bag
sizes. The most convenient workspace arrange-
ment has the operator standing behind the L-type

conveyor, which puts him nearer to the jaw of the
closer, and leaning on a support behind the con-

veyor to reduce fatigue. There is insufficient knee
room on either side of the take-away conveyor for

the operator to sit and work comfortably.
The most efficient working height for feeding

the neck of the poly bag into the jaw of the closer

is approximately 30 inches. To obtain this height,

the packaging line will have to be elevated. It is

not always possible to elevate the line or to lower
the floor at the central closer. Management should
accept the fact that this is a tiring job and should
rotate it among the bag fillers at frequent inter-

vals. The L-type take-away conveyor should end
just before the neck of the poly bag enters the

jaw of the closer. When the bag is closed, it will

drop onto a flat-belt conveyor, which takes it to

the packout area. The L-type and flat belts are

separate, to allow closed bags to be'eonveyed away
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Table 22.

—

Labor requirements per bag for filling poly bags and closing with tape at the filling head

Potatoes
Grapefruit,

8's

Oranges,
dozen

Apples,
3 1b.

Onions,
Work element

10 1b. 5 lb.

3 1b.

Minute
0. 069
.040
.047
.017
. 014

Minute
0.065
.030
.042
.012
.014

Minute
0.077
.052
.065
. 008
.015

Minute
0.070
.031
.032
. 015
.015

Minute
0. 065
.029
.046
.009
.016

Minute
0. 065

Fill bag .026
.049
.009
.012

Total time _ _ _ _ . 187 . 163 .217 . 163 .165 . 161

15-percent personal and fatigue allowance .028 .024 .033 .024 .025 .024

.215 . 187 .250 . 187 . 190 . 185

.074 . 062 .084 .054 .063 .067

1 Average time (weighted by movement) to fill and close

bag is 0.198 minute.

2 Both "shake bag and twist" and "close with tape";
include a 15-percent personal and fatigue allowance.
Average time to close with tape was 0.067 minute.

from the closer even if the L-belt is stopped be-

cause of a backup on this belt. This happens when
bagging-head output temporarily exceeds the

capacity of the closer and when filled bags tip

over. Finally, this facilitates the handling of

bags that are closed manually at the bagging
heads.

Coding

The packaging date should be coded and
stamped on the package to help maintain quality.

The coding will not necessarily affect produc-
tivity, but it will help insure proper rotation of

the produce at the retail store.

The poly bags can be date coded by using a dif-

ferent color tape to represent each day of the
week. An alternative is predated tape, where a
number or letter represents the date. These two
methods are frequently used when the bags are

manually closed. A semiautomatic bag-closing
machine prints the code on the tape during the
closing operation. Figure 28 illustrates the two-

TAPE
PAPER
INSERT
FOR

CODING

Figure 28.—Two techniques for closing and coding poly bags.
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piece tape on which the code and sometimes other

information is printed.

Cost Comparison for Closing the Bag at the
Filling Head vs. the Central Closing Station

Where to close the bag depends on line output.

The time to close the bag manually at the filling

head is 0.067 minute. The time per bag for the

central closer will vary with volume—from 0.10

minute per bag for an output of 10 bags per minute
to 0.02 minute when line output is 50 bags per
minute, The labor costs are the same for manual
closing at the bagging head and at the central

closer at a production of 15 bags per minute.
Actually a line with a volume less than 20 bags
per minute would probably not have a central

packout station and, therefore, would not have a

central closer. In effect, the bags should be closed

at the head when line output is less than 20 bags
per minute.

If the average volume is 33 bags per minute,
central closing with a 1-piece tape closer would
save $4,404 per year and with the central wire
closer would save $6,734 per year when compared
to manual closing at the bagging head (table 21).

If it is anticipated that the line output will

exceed the normal capacity of the central closer

(approximately 40 bags per minute), it is sug-

gested that manual tape closers be installed at

each bagging head. This will increase the capacity

of the line, as fillers can be instructed to close every
fourth or fifth bag on their manual tape closer.

The closers at each head are also good insurance

against a production stoppage during tape change-
over and in case the tape jams.
The central closer will permit better utilization

of packaging line equipment. When less time is

required to fill and close the bag (0.198-0.131
equals 0.067 min.), more bags can be packaged in

a given time with a given investment in plant and
equipment. A reduction of 0.067 minute for the
bag filling operation (which includes closing) will

increase the capacity of the line by 51 percent.

Placing Bags in Master Containers

The placing of closed consumer bags of produce
into master containers is frequently referred to as

the packout operation. The operation begins when
the poly bags are closed, either at the bagging
head or central closer, and ends when the bags in

master containers are stacked on pallets, ready for

transport to storage. The productivity of the

packout is determined by the type of master con-

tainer, handling equipment, layout, and, most im-

portantly, the volume of the packaging line,

The heavier master containers, such as the fiber-

glass and the wood box, weigh more than 11

pounds and are difficult for a female employee to

remove from a nested stack. Thus, where heavier

containers are used and where there is any empty
pallet handling, a man should be used for the pack-
out, A baler bag requires 128 percent more labor
than a returnable container. The baler must either
be manually held during filling or it is fed into
a jig to hold the bag open. After it is filled, the
baler bag must be closed with wire, string tie, or
tape before it can be placed on a pallet. Con-
tainers that have lids or caps, such as banana boxes,
wirebound containers, or two-piece telescoping
fruit containers, require additional labor to open
and close. Solid returnable containers that nest
are the most economical to handle and require the
least storage space.

The closed bags are typically conveyed on a
flat belt from the point of closing to the packout
area, An accumulation of bags is essential to bal-

ance the packout workload with the. fluctuating

output of the packaging line. The accumulation
of bags allows the packout operator to remove
empty containers and pallets and to do other neces-

sary jobs. A turntable, approximately 5 feet in

diameter, is the most typically used equipment for

accumulating bags. The turntable should be ap-
proximately 34 inches high when all work is per-

formed at a standing position. The height will

vary with the height of the operator and can be

adjusted by having the working height set for the

tallest employee and providing a platform for

shorter employees.
Various types of conveyors should be utilized

to move pallets and containers. A floor conveyor
should be used to feed pallet loads of empty and
full containers to and from the packout area. Each
pallet will hold between 80 and 100 empty stack-

and-nest containers and either 16 or 20 filled con-

tainers, depending on whether they are stacked

4 or 5 tiers high. The conveyor for pallet loads of

filled master containers will provide freedom for

the forklift operator to service the line. When-
ever the operator brings a load of unbagged pro-

duce to the line, he should take a load of packaged
produce to storage. Conveyors are also used to

feed empty containers to the turntable and full

containers to the palletizing area when the two
areas are separate functions (fig. 29)

.

There are two basic layouts used for packout,

They differ in that the work areas for filling con-

tainers and placing them on pallets are separate

in one method and are combined in the second.

In the first layout an empty container is obtained

and positioned on a conveyor that runs under the

turntable (fig. 29) . The top edge of the container

is just below the top of the turntable so bags can be

slid into the container with a minimum of effort.

Good motion economy calls for the use of both

hands working together simultaneously, with each

hand directing one or more bags into the con-

tainer. When filled, the container is given a gen-

tle shove to start it down a gravity feed conveyor.
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FILLED CONTAINERS

TO BE STACKED ON PALLET

I

SBr ~r "rW -t
jltt"-t"tj

N

PALLET LOAD

OF EMPTY CONTAINERS

CONTAINER
BEING FILLED

Figure 29.—Two methods of packing out packaged produce in a central warehouse : A, Turntable is separated from the
palletization area by a conveyor; and B, operator fills the containers that are positioned on a pallet.
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At the end of the conveyor a male employee stacks

the containers onto a pallet.

In the second layout one or more (usually two)

empty containers are placed on the pallet. The
containers are filled and more are placed on the

pallet. Usually the two rear tiers of containers

are filled first. The employee must bend to fill

the first layer of four containers and must reach

up to fill the top row of containers. It also takes

more time to fill the two rows of containers far-

thest from the turntable. It takes 36 percent

more time to fill the containers on the top layer at

the rear of the pallet than those that are more
convenient to the turntable. The bending; and
twisting of the body plus the handling of the bags

over a greater distance make this method more
fatiguing.

The first packout method costs less than the sec-

ond for a medium- to high-volume line. In a firm

handling 70,000 produce packages per week, the

separate packout and palletization operation costs

$144 per week as compared to $181 for method two
(table 23).

A one-station packout (method two) becomes

more advantageous under one or more of the fol-

lowing conditions: (1) A lightweight container is

used, which Avill permit the use of a female em-
ployee at a lower wage rate; (2) volume is such
that one person can perform the entire function

(ranges from less than 16 bags per minute for 10-

pound bags of potatoes to less than 33 bags per min-

ute for 3-pound bags of onions)
; (3) the employee

can place more than 2 bags in the container per

trip; and (4) empty wood pallets (each weighing

approximately 85 pounds) are fed to packout area

by a conveyor.
The baler bag is the most costly master con-

tainer; its cost is approximately equal to the entire

materia] handling costs of recommended con-

tainers. Labor costs for packing out in baler bags

is high because of the delay and nonproductive

time. This is illustrated by figure 30, which shows
37-percent delay and nonproductive time for 10-

pound bags of potatoes and a 36-percent delay for

5-pound bags of potatoes.

The cost of the baler bag in effect rules out the

use of the baler as a master container except in

emergencies, such as a container shortage during
peak production periods. A better method of

overcoming a container shortage during peak pe-

riods is to pack out sale items (especially 10-pound
bags of potatoes) in pallet containers for those

stores that have receiving docks and pallet packs.

Layout for the Produce Bagging Line

The layout of the produce bagging line should
be an orderly arrangement of equipment, work
places, and material handling devices to provide
for the movement of incoming produce, material

10-POUND POTATO BAGS
(4-man crew)

5-POUND POTATO BAGS

(3-man crew)

Figtjke 30.—Packout operation with 50-pound baler bags.
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in process, bagged product, supplies, culls, waste,

and containers through the packaging operation.

The layout should prevent backtracking, crossflow,

bottlenecks, extra handlings, unnecessary storages,

undue physical handling, and superfluous equip-

ment. A good layout for a produce packaging
line can be achieved by following a series of princi-

ples of layout and by adapting the principles to

produce packaging.
1. Provide for an accumulation area- between

each major -work area.—The loaded pallet of ship-

ping containers or the pallet box provides an ac-

cumulation of produce, but if there is room for

only a single pallet load, this system either ties the
fork operator to the line or there is line downtime
for the entire crew until a new load is delivered.

A gravity or powered conveyor that holds three

or four pallets will assure the product flowing con-

tinuously on the line without tying up the
fork-truck operator. The provision for an ac-

cumulation area also applies to the temporary
storage and removal of packaged produce from the
line. The feed belt and hoppers serve as the ac-

cumulation area for the bag fillers, and the turn-

table serves as a temporary holding area for the

packout operation (fig. 31)

.

1. FOR PALLET LOADS AT 35 BOXES PER PALLET, OR 1,400 LB.

2. FOUR PALLET BOXES AT 800 TO 1,300 LB.

3. ThE RECEIVING BELT ROLLER-GRADER AND FEED BELTS
HOLD CONSIDERABLE PRODUCT,

4. EACH BAGGER HOLDS APPROXIMATELY 200 LB.

5. TURNTABLE WILL HOLD APPROXIMATELY 50 PACKAGES.
6. THREE PALLET LOADS OF EMPTY CONTAINERS (240).

7. FOUR PALLET LOADS OF PACKAGED PRODUCE AT 200 PACKAGES
PER PALLET.

Figure 31.—Product accumulation areas in a produce packaging installation.
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2. Provide for expansion.—The two pieces of

equipment that could limit expansion are the feed

belt and the L-type take-away belt, When plan-

ning a packaging facility the firm should estimate

future volume and be sure the two belts arc long

enough to permit expansion. If present volume
will justify only two double-head baggers or four

single-head hopper-type baggers, the feed belt and
the L-type take-away conveyors should be long
enough to accommodate at least another double-

head bagger or two single-head hopper-type
baggers.

3. Bring in and take away product hi same
area.—This will reduce travel for the fork opera-

tor and give supervisors better control of the flow

of product. Figure 32 shows how this was
achieved in one plant.

4. Use conveyor and mate rial-handling devices

to reduce physical handling.—The floor-level

dump chute or the pallet box tipper eliminates the

manual handling of produce, in shipping con-

tainers. A central bag closer eliminates the lifting

and twist ing of the filled bag.

5. Keep work and storage areas out of major
traffic areas.—Work stations should be kept out

of the aisles, especially where there is considerable,

fork-truck traffic. The. work stations should have
plenty of room to perform the function. A dis-

advantage of double-headed baggers is the crowd-
ing when one person operates each head.

6. Integrate packaging lines so as to take advan-
tage of specialized equipment.—The design for one
plant moved product from two packout stations

to a central palletizer and automatically stacked
the master containers on pallets (fig. 33). In an-

other firm two packaging lines were supplied by
a common dump area.

t
This permits.the packag-

ing of two sizes of an item simultaneously. A

separate line feed allows the second and smaller

line to package, a different item (fig. 34).

7. Locate coolers, supplies, and service facilities

convenient to the packaging line.—The packaging
line should be located strategically between stor-

age (both refrigerated and nonrefrigerated) and
the loading clocks.

8. Provide for handling of umste material, off-

quality product, and salvage containers.—A barrel

on wheels is an effective way to handle culls from
the inspection belt, Salvage boxes (originally

containing other merchandise when possible)

should be collapsed and placed on a pallet. Sacks
should be placed in a stack near the dump area

and tied when a specified quantity is accumulated.
If the empty shipping container is used in the

packaging it should be conveyed to that area.

9. Anticipate and provide for 'utilities, ease of
maintenance, daily cleaning, and removal of
wastes.—Before the layout is installed, several

questions should be asked to insure that it is com-
plete. Will it (1) produce, a superior product,

(2) eliminate accidents, (3) reduce cost, (4) im-

prove morale, (5) increase production, (6) reduce
floor space, (7) improve housekeeping, (8) reduce,

waste, (9) improve sanitation, (10) improve work-
ing conditions, and (11) decrease maintenance?
The layout depends on volume, in the sense that

a low-volume packaging line would not have a re-

ceiving belt, feed belt, central closer, or a central

packout area. But to a greater extent the layout

depends on the items packaged and the. flexibility

of the equipment, A low-volume firm could use

a relatively simple, layout, as shown in figure 19.

As volume expands, additional equipment can be

added and the layout would resemble that illus-

trated by figures 31, 33, and 34.
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CONTAINERS FOR THE SHIPMENT OF PACKAGED PRODUCE
TO THE RETAIL STORES

When the firm with a moderate volume (40,000

to 80,000 bags per week) packs a wide variety of

items, the equipment should be flexible enough to

handle all items. When volume exceeds the ca-

pacity of one line, then a second line should be

added. The layout should integrate the receiving

area and the packout area (through central, auto-

matic palletization) and provide for integrated

handling of pallets, warehouse-to-store containers,

and salvage containers (fig. 31).

When produce is packaged at the central ware-

house, a master container is essential for the de-

livery of bagged produce to the store. A ware-
house-to-store container provides protection to the

produce and simplifies handling for economical
storage and movement to the retail store.

Warehouse-to-store containers are grouped into

three categories: (1) One trip, or nonreturnable;

(2) several trips, or semireturnable; and (3) fully

returnable. The one-trip container is typically a

kraft-paper baler.

The term "salvage container" designates all

those containers in which merchandise, usually

produce, was originally received and is reused for

shipping bagged produce to the stores. If not
reused they are either destroyed or sold for salvage
value. Salvage containers typically are wooden
celery, citrus, and chicken boxes or corrugated
egg, tomato, banana, apple, and citrus boxes. Con-
tainers capable of being used a minimum of 50
trips are classified as fully returnable. They are
constructed of various kinds of plastics, fiberglass,

wood, metal, and other durable materials.

The various types of containers were evaluated
in a simulated packaging operation that was a
composite of seven packaging installations studied
in detail. This simulated firm had an all-purpose
line that produced 70,000 bags per week of pota-
toes, onions, apples, oranges, and grapefruit.
Within this framework, six of the most, typical
warehouse-to-store containers were compared.
The handling times were a composite of actual time
studies gathered at the cooperating firms.

Types of Containers for Packaged
Produce

When the one-trip kraft baler bag is used (pri-
marily for poly bag potatoes), most of the weight
is supported by the product; consequently, the
baler provides little protection. One or two more
employees are needed to fill and close the baler bag
than are needed for other containers. The cost of
the baler bag (7.7 cents, 1964) is approximately
equal to the total handling and material cost for
returnable containers. This in effect rules out the

baler bag for any further consideration as an eco-

nomical or bruise-free container for bagged
produce.

Semireturnable or salvage containers are used
extensively by the trade. A salvage container has
fulfilled its original function before being used
as a container for bagged produce. The reluctance
to destroy the container causes it to be kept in use

even after it has broken down. Bagged produce
is subject to bruising when carried in these dam-
aged containers. On the average, each salvage
container is used three times before being de-

stroyed. In the area where salvage containers
were used extensively they had an average, market
or salvage value of 5 cents. The. three salvage
containers most typically used were: (1) A 24-

dozen corrugated egg carton for 5- and 10-pound
bags of potatoes; (2) a wooden celery box for
3-pound bags of onions; and (3) a corrugated
bushel tomato box with wooden framing for
4-pound bags of apples, 5-pound bags of oranges,
and 6-pack grapefruit.

The thermoplastic (ABS-type material) box
is a fully returnable, container with outside dimen-
sions of 24!/2 by 20 by 13 inches, weighs 6 pounds,
and costs $8.50 (depending on quantity pur-
chased). 10 The sides taper to dimensions of 21
by 14 inches at the base. It is designed to stack
or nest by turning 180° (fig. 35). When two are
stacked, the bottom of the top container is below
the top of the bottom container. In a nested
stack the containers occupy one-fourth of their
original space. Inside lugs keep nested containers
from binding or wedging together. The thermo-
plastic container will last an estimated 5 years.

A newly developed thermoplastic (polyethyl-
ene) container uses bails for stacking. This con-
tainer has interior lines uninterrupted by stacking
columns. It is lightweight (approximately 6
pounds) and is easier to stack than containers that
require precise positioning. This container has
outside dimensions of 19 by 241^ by 1214 inches
and occupies 5,702 cubic inches. Inside dimen-
sions are 16y2 by 22 inches at the top, 15 by 20y2
inches at the base, and it is lli/o inches deep (fig.

36). The available storage space is 3,849 cubic
inches, or a space utilization of 67.5 percent. This
container will cost $5 (in quantity lots)

.

The second fully returnable container is a fiber-

glass box similar to the thermoplastic in dimen-
sions, design, and capacity. The fiberglass con-

tainer weighs II1/2 pounds, costs $6.93 (depend-
ing on quantities purchased), and has an estimated

life of 3 to 4 years (fig. 37)

.

10 The cost of all containers is based on 1963 prices and
on purchases of 1,000 or more.
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Figure 35.—Reusable thermoplastic (ABS) container.

Another type of fully returnable container is a

wooden "rexford" crate, which weighs IIV2 pounds
and has outside dimensions of I8V2 by 24 by 11V4
inches (fig. 38). This container is constructed of
wooden slats. Empty rexford crates are stacked
by placing one container on end inside another
and capping these with a third container. The
space of three is reduced to that of two. Original
cost of the container is $1.60. Repair of this box
during its life adds another $1.93 to the cost, The
firm that used this crate in the study determined
its life to be 200 trips or 5 years, whichever comes
first.

Another fully returnable container is a wooden
stack-and-nest box similar in design to a banana

box. The container weighs 11% pounds, measures
241/2 by I6V2 by 13 inches outside, and costs $4.50
when purchased in quantities. Bail wires are used
for stacking. A reinforced version weighing 13V2
pounds has a wider perimeter board that adds
strength and prevents wedging when boxes are

nested (fig. 39).

When bananas are received in two-piece cor-

rugated boxes, many firms are left with idle

wooden banana repack boxes. These are used by
a few firms for produce bagging. The wooden
stack-and-nest banana box, which measures 34V2
by 16 by 13 inches, weighs 1414 pounds. Tapering
sides permit the banana box to nest. Flop-over
handles (bails) allow stacking of full containers.

Figure 36.—A thermoplastic (polyethylene) container with sliding bails for stacking. (A) Bails are moved to

recessed position in molded lip on bottom container for nesting and (B) toward the center for stacking. (C)
perspective drawing.
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Figure 37.—Reusable fiberglass container : A, Stacked, and B, nested.

When the container is emptied, the handles are
swung to the sides so the containers can nest.

When filled to capacity, the box is too heavy for

one man to handle. The container is awkward
to handle because the. worker's arms are spread M
inches apart when he lifts it. The wooden banana
box is more suitable for use if the overall weight

and length are reduced for easier handling. This
can be accomplished by removing one end, cutting

the box down to 24 inches, and replacing the end.

The smaller box has a capacity of 50 pounds. The
modification costs from $1.00 to $1.75, depending
on local situations. The smaller version of the
wooden banana box does not effectively utilize

space. The regular wooden banana box is unde-
sirable, since it is awkward and fatiguing to han-

Figure 38.—The wooden rexford crate.
Figure 39.—A wooden stack-and-nest box for bagged

produce.
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die. Gross weights can exceed 90 pounds when The thermoplastic containers will on the average
full. Space is not fully utilized on the standard hold more packages than the other containers,
warehouse pallet, which will accommodate only which means the firm will need fewer containers
three banana boxes per layer.

_
(table 24). The salvage container will carry the

A gridwork of heavy gage wire, is used m the
leagt product and consequently will require a

construction of a returnable container that has ,

L
. , . ,

.

tapered sides for nesting and bail wires for stack- grfter inventory of containers,

ing. This container, measuring 33 by I6V2 by 131/2 Sometimes a pallet bin can be used as a con-

inches on the outside, weighs 20 pounds. The wire tainer to ship bagged produce. It is especially

container is not recommended, because the wire advantageous for shipping high-volume items to

surface tends to bruise produce items being car- ]arge stores with reCeiving docks and pallet

-

ried. It is not prescribed for easy handling, since,
handli equipment . A pa]let bin like a unitized

like the banana repack box, it weighs approxi- ,,,.., . ,. '
, , ,,.

matelv 95 pounds when filled to capacity. An- load
<
eliminates numerous individual handlings

other wire container nests and stacks with bails, and lowers the inventory of warehouse-to-store

measures 24 by 20 by 13 inches, has a solid bottom, containers. A lightweight collapsible bin facili-

and also weighs 20 pounds. This container when tales empty return handling. The base may be
loaded weighs 80 pounds. It would not be suitable either a warehouse pallet or an integral part, of
for items that are subject to bruising. the bin. The capacity will depend on the bin
_
The average capacity irf the various containers height and hmy we]1 the usaMe cubage ig utilized .

is as follows:
Net weight Generally, weight is limited to 1,000 pounds. A

Container
per

po"nds
ner' pallet box is adaptable, as a display fixture but re-

Thennoplastic 57. quires added display space. Though it is easy to

Fiberglass 56. maintain pallet box displays, they must be rotated

wooS sTaVk^nin^:::::::::::::::::::::::::: It I
before they fe shoPPed-down to where a customer

Salvage (averages of several types) 44. 8 is forced to bend or stretch 111 making a selection.

Table 24.

—

Containers needed per week by a plant packaging 70.000 bags of specified, produce, for 5

kinds of containers

Unit
10-pound 5-pound

bags

Onions,
3-pound

Apples,
4-pound

Oranges,
dozen,
size 138

Grapefruit
8-pack

Weekly packout
Proportion of total
Thermoplastic containers

(polyethylene and
"ABS"):

Capacity
Gross weight
Weekly requirements

Fiberglass containers:
Capacity
Gross weight
Weekly requirements

Rexford containers

:

Capacity
Gross weight
Weekly requirements

Wooden stack-and-nest con
tainers

:

Capacity
Gross weight.

Weekly requirements
Salvage containers:

Capacity
( iross weight
Weekly requirements

Pounds

Bags
Pounds
Containers

Bags
Pounds
Containers

Bags
Pounds
Containers

Bags
Pounds
Containers

Bags
Pounds
Containers

19, 600
28

6

66.0
3,267

6
71.5

3, 267

6

71. 5

3, '267

6

71.5
3, 267

6

65.

3, 267

14, 000
20

13
71.0
1,077

12
71.5

1, 167

12
71. 5

1, 167

12
71. 5

1, 167

12
65.0

1, 167

11,

22
66.0
541

71. 5

541

16
59. 5
744

20
65. 5

595

16
53.0
71 t

13,300
19

12
54.

1, 108

12
.vi.

5

1, 108

11
55.5

1, 209

1 1

55. 5

1, 209

6
29.0

2, 216

700
11

16
.VI.

481

16
59.

481

15
56. 5

513

15
56.5
513

10
:;.V (i

770

3, 500
5

(10.

IMS

52.

138

6
39.

5s:;

45. 5
500

5

32.

700

70,000
100

1 10. 1

1 63. 6

6,912

Hi

67.5
7,002

9.4
64.2

7, 483

9. 7

65. 5

7,251

7. 9

49. 8
8. 864

Average weighted, by weekly packout.
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Costs of Alternative Containers

Labor Costs

Labor, the largest cost factor in handling, was

studied in firms using the various containers.

These handlings were then consolidated into a

simulated operation. A rilled container was
handled an average of seven times in the course

of each trip from warehouse to retail store. The
return of an empty container under normal eondi-

tions requires four additional handlings. In the

simulated operation containers of bagged produce

were loaded on trailers, transported, and unloaded

as pallet loads. This method, referred to as a

"dock" operation, was most effective on short hauls

to stores with docks or lift platforms.

Container handling at the packout, as shown
in table 25, are similar for the four fully return-

able containers, but salvage containers and balers

cannot be handled in the same manner. A salvage

container requires more time for workers to open
lids or to remove caps and to close after filling.

Baler bags require considerable time to handle at

the filling workplace because they must be held

open during filling. They are closed by stitching

with string, tying with tape, or by closing with

wire.

Filled thermoplastic and fiberglass containers

are difficult to stack, and, during order selection,

extra time is required to pre-position stacking lugs

so that containers engage properly for positive

stacking.

In the simulated operation, empty containers

were returned to the warehouse on pallets. The
nesting ability of some containers permits a greater

number of containers to be handled on a pallet,

which results in less handling time per unit.

The polyethylene container with bails has the

lowest labor cost. The use of various salvage con-

tainers will add $15,200 to labor costs (table 25).

The baler bag, typically used only for potatoes

and onions, was not evaluated, since the high ma-
terial cost made its use prohibitive.

In a nondock operation, produce containers are

both pallet loaded and handstacked in the trailer.

At the store they are manually unloaded by skids,

two-wheeled trucks, stock carts, or conveyors.

Handling costs of this method are one-third higher

than the dock operation; however, more trailer

space is utilized when produce is handstacked, and
as distances increase the method becomes more
economical.

The polyethylene container has the lowest an-

nual cost for returnable containers, principally

because of its long life and relatively low cost, The
ABS and fiberglass containers had relatively high
material costs because, of their high initial cost.

Material Cost

Much emphasis is placed on the. initial invest-

ment when a container is to be selected. Though
significant, initial cost is only part of the costs asso-

ciated with moving bagged produce to the retail

store. Each year $7,000 to $11,000 of capital is

invested in containers (table 26). At the same
time. $23,000 to $40,000 is spent handling these

containers.

Typical operating situations of the containers
were applied to measure yearly costs for a firm

handling a weekly volume of 70,000 bags. Re-
turnable containers rotate one and one-half times

each week; in addition, an analysis of container
movement in several firms showed that 20 percent

more containers were needed to take care of peak
days.

A firm using the rexford crate determined its

useful life to be 200 trips. The repair of crates

adds $4,514 to the cost, Semireturnable containers

that averaged three trips required a yearly volume
of 122,920 containers.

Table 25.

—

Labor requirements and cost for handling containers of packaged produce from inarch oust

to store, by type of container, 1964

Container
Labor per trip Container

trips per
year 3

Labor
per
year

Labor
cost per

Filled ' Empty 2 Total
year 4

Thermoplastic:
Polveth vlene
ABS

Minutes

1. 00
1. or.

1. OS
1. 00
1. 00
1. 13

Minute

0. 20
.26
. 26
.36
. 27
.51

Minutes

1. 26
1.32
1. 34
1. 36
1. 27
1. 64

1,000 trips

359
359
364
389
377
461

1,000 minutes

452
474
48X
529
479
756

Dollars

22, 600

26 451)

23, 950
37, 800

1 Table 63, p. 104.
2 Table 64, p. 105.
3 Containers per week times 52 (expressed thousands).

4 Based on a wage rate of $3 pe
benefits, for an average volume of

'

hour, including frin

1,000 bags per week.
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Table 26.-

—

Material costs for containers in warehouses handling 70,000 packages of produce a week.
by type of container, 1964

Unit

Thermo plastic

Fiber-
glass Rexford

Wooden
stack-
and-
nest

Item
Polyethyl-

ene
ABS

Salvage

Required to hold weekly volume of

70,000 packages. 1

Required if each container makes 1}{

trips per week.
Required with 20-percent allowance of

peak days.

Containers

Containers

Containers

Dollars
Dollars
(Trips

6,912

4,608

5, 530

5. 00
27, 650

6,912

4, 608

5, 530

8. 50
47, 005

7,002

4, 66S

5, 602

6.93
38, 822

7, 483

4,989

5,987

1. 60
9,579

200
2.56

3, 742
239

4 4, 514

7,251

4, 834

5, S01

4. 50
26, 105

_____

6,526
653

8,864

5,910

7, 092

05

3
Estimated useful life of containers

(.Years

Dollars
Dollars

5

5, 530
691

5
9,401
1,000

4

9, 705
971

6 146

Repair cost per year

Dollars 6, 221 10, 401 10, 676 8,495 7, 179 6, 146

1 For details see table 24, p. 54.
2 7,092 containers needed per week times 52 weeks in

year divided by 3 trips per container times cents (cost

of container) gives the yearly investment:

(7,092X52)
X$0()5=$M46

3 Investment times interest rate of 5 percent for half
the life of the container.

4 Each year some containers must be replaced. If a
container makes 200 trips, its useful life is 2.56 years.

5,987 containers divided by 2.56 equals 2,339 containers
per vear to replace. These containers during their life

would have cost SI. 93 each for repairs: 2,339 times $1.93
equals $4,514.

The yearly investment spent on containers de-

pends largely on the useful life of a container.

Time has not permitted thorough measures of the
useful life of fully returnable containers that last

several years. As a result, the estimated life of a
container is based on wear and tear, performance
tests, and on the amount of damage to containers
currently in use. The polyethylene container has
the lowest annual cost of the returnable containers,
principally because of its long life and relatively

low cost, and it is only slightly higher than the

cost of the salvage container.

Utilization of Storage Space for Container

An excellent measure of the effectiveness of
warehouse-to-store containers is the space they oc-

cupy and the extent they utilize space. Figure 40
shows dimensions, capacity, space requirement, and
the degree of space utilization for four containers.
The packout is not the same for all firms; hence,
the range is shown by the two figures (table 27).
The stack-and-nest (wood) container has the best
space utilization, but on the average it has a smaller
capacity than the two other containers of com-
parable size.

A 40- by 48-inch warehouse pallet will readily
hold four thermoplastic or fiberglass containers

per layer. The wooden stack-and-nest container

uses only 11.2 of the 13.3-square-foot-area of the

pallet. If the pallet is the controlling factor, then

more of some items in thermoplastic or fiberglass

containers can be stored per layer on the pallet than
with the wooden stack-and-nest. If the containers

are not loaded on pallets in the trailer, then the one

with the highest percentage of container-space

utilization will have the advantage.
As warehouse volume increases, the need for

space becomes critical. Every square foot of space

in the warehouse carries the burden of building,

depreciation, insurance, tax, and utilities. By lib-

erating space more items can be stored or new
manufacturing functions can be carried on without

the need for expansion. The space used for stor-

age by several firms averaged $1.50 per square foot

per year (1964). A reserve stock of warehouse-

to-store, containers is necessary for daily runs and
peak periods. One-third of the returnable con-

tainers OAvned are normally stored at the ware-

house. The inventory of salvage containers can-

not be planned, due to the irregular source of

supply: as a result, salvage containers are stock-

piled. One firm using salvage containers had an

average inventory of 6,500. The salvage con-

tainers that, could not be nested occupied 1,500

square feet of floor space worth' $2,250 a year.
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24 5/8"

-22 3/8"

r
«

WEIGHT 6.0 LB.

THERMOPLASTIC

WEIGHT 11.0 LB.

FIBERGLASS

57

U
WEIGHT 14.5 LB.

WOODEN BANANA BOX

WEIGHT 11.5 TO 13.5 LB.

WOODEN STACK-AND-NEST

AREA VOLUME F'E CENT

OUTSIDE NSIDE OUTSIDE UTI

THERMOPLASTIC 493 4,167 .,*IV 65

FIBERGLASS 430 4,304 6.2411 69

WOODEN BANANA BOX 552 4,726 6,969 68

WOODEN STACK-AND-NEST 404 3,660 5,660 65

Figure 40.—A comparison of capacity and space utilization of four warehouse-to-store containers.
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Table 27.

—

Typical and maximum capacity and gross weight of containers shown in figure

Item
Thermoplastic Fiberglass Banana box Stack-and-nest

Typical Maximum Typical Maximum Typical Maximum Typical Maximum

Capacity:
Potatoes:

10-lb. bags
5-lb. bags

Number
6

12
20
16
12

Pounds

66
66
66
54
56

Number
6

13
22
16
13

Pounds
66
71
72
54
60

Number
6

12
20
16
12

Pounds

71
71
71

59
61

Nu mber

6
13

22
16
12

Pounds
71
76
77
59
61

Number
6

13

20
20
12

Pounds
74

74
74
64

Number
8

16
24
22
15

Pounds
94
94

80
77

Number
6

12
18
16
10

Pounds
72
72
66
60
53

Number
6

12
20

Apples, 3-lb. bags
Oranges, dozen, size 113

Gross weight:

'

Potatoes

:

10-lb. bags

16
12

Pounds

7°
JO

60
Oranges, dozen, size 113 61

At capacities listed above.

Table 28.

—

Cost of storage space for produce containers, by type of container, 1964

Unit

Thermoplastic

Fiber glass Rexford
Wooden

stack-and-
nest

Item
Poly-

ethylene
ABS

material

Salvage

Capacity per pallet

In storage, total

S torage space required 3

Cost of storage space at $1.50
per square foot per year.

Containers
Containers '

Pallet loads,..
Square feet

Dollars

80
1,843

23
230
345

80
1,843

23
230
345

80
1,876

23
230
345

30
1, 995

66
660
990

60
1,933

32
320
480

33
2

6, 500
197

1, 970
2, 955

1 This is equal to one-third of the containers used
\

week. See table 26, p. 56. which are stacked 2 high. The space occupied by each
2 This is the average inventory of salvage containers in pallet is 10 square feet, which includes an allocated share

one firm studied. of aisle space.

3 The analysis assumes the use of 40 by 48-inch pallets,

which are stacked 2 high. The space occupied by each

Table 29.

—

Utilization of space in thermoplastic [polyethylene), wooden stack-and-nest, and standard
receiving containers

Item

Standard receiving containers:
Space used cubic feet..
Weight per cubic foot pounds. _

Received per week 2__ containers. _

Thermoplastic (polyethylene) con-
tainers:

Net weight of produce pounds..
Weight per cubic foot 3 . .pounds.

.

Packed per week 4 containers..
Wooden stack-and-nest containers:
Net weight of produce pounds-
Weight per cubic foot 3 . .pounds..
Packed per week 4 containers

lQiUh. hn<i

4. 04
24. 8

1, 960

60.

1 8. 2

3, 267

(ill.

1 8. 2

3, 267

/ili-lh. linn

4. 04
24. s

700

65. (I

19. 7

1 , 077

60.

18. 2

1. 167

Onions
3 lb.

'-lb. bmi

2. 17
23.0
71 I

66. (I

20.

541

60.

1 8. 2

595

Apples, Oranges,
4 lb. dozen

i<)-lb. l,or

1. 85
21. 6

1, 330

4S.

14.5
1, 108

44.

13.3
1, 209

1. 25
32.

60S

32. 8
L6

481

46.2
I 1 i)

513

Grape-
fruit.

8-pack

iS-lh. 1,01

1. 25
30. 4

583

52.

15. 8
438

45. 5

L3. 8

500

Weighted
average '

Space
utilized

70. s

' This figure is weighted by multiplying the weight per
cubic foot by the proportion of total weekly paekout hags
used by a plant packaging 70,000 bags of specified produce
weekly

;
sec table 24.

2 Number of bags used per week (table 24 i divided by

number of bags per receiving container.
: Based on 3.3 cubic feet per container,
4 See weekly requirements—table 24, p. ~>4.
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Storage space for the three types of fully nestable

containers would cost $345 a year and for the rex-

ford crate $990 a year ( table 28 )

.

Delivery Cost for Alternative Containers

Produce density (pounds per cubic foot) is de-

creased when consumer bags are packed in ware-

house-to-store containers. The utilization is fur-

ther decreased when stack-and-nest containers are

used because of the tapering sides and stacking
columns, both of which sacrifice space. If un-
filled space is available in the trailer after loading
is completed, the degree of space utilization will

not affect the expense of transporting a given quan-
tity of produce. The degree of utilization becomes
important when the value of trailer load space is

considered. When load space is critical, the de-

creased density of packaged containers can reduce
the capacity and increase the expense of trans-

portation. The objective, therefore, is to deter-

mine the cost difference of shipping produce in

conventional containers as opposed to alternative

warehouse-to-store containers and to determine
whether the added space required for master con-

tainers will substantially add to delivery costs.

The utilization of a container may be measured
in a number of ways. For example, it could be
represented by the difference between inside and
outside volume. (See fig. 4.) This report uses a
comparison of receiving units per cubic foot to
shipping units per cubic foot to determine utiliza-

tion. Receiving units per cubic foot is the density
of unbagged produce in conventional shipping
(grower to warehouse) containers. Shipping
units per cubic foot is the density of bagged pro-

duce in warehouse-to-store containers.

Two of the lower cost containers, thermoplastic
(polyethylene) and wooden nest-and-stack, are
compared with conventional shipping containers
in table 29. The thermoplastic utilizes 71.7 per-
cent of the space and the wooden stack-and-nest
utilizes 66.0 percent of the cubic area occupied by
the containers. The 71.7 percent utilization of
the thermoplastic means that 2.4 cubic feet are oc-

cupied by product and 0.9 cubic foot of space
is lost. The loss of space for the wooden stack-
and-nest is 1.1 cubic feet, 11

To obtain a value on trailer space, a study was
conducted at a firm that packages produce cen-
trally. During loading, 25 trailers were observed,
10 for city-store runs and 15 for country-store runs.

All trailers for city-store deliveries had unused
space available (after loading) that averaged 28
percent of available space; pallets occupied 6

percent of available trailer space. The 15 country
runs averaged 9 percent unused space, Country-
trailer runs were partly loaded with pallets and

Table 30.

—

Cost per run for trailer space for

shipment of packaged produce to city store* and
to country stores, 1964

Item

City stores
(average round
trip, 31 miles)

Countr
(averag
trip, 29

' stores
• round
2 miles)

Time Cost Time Cost

Truck expenses at

19 cents per
mile '

Loading at $1.34
per hour 2

Delays 3

Driving costs 4

Hours

1. 25
. 83

1. 55

Dollars

5 Sit

1.68
7.78

14. 52

Hours

1. 92
. S3

7. 30

Dollars

55. is

2. 57
5. 0(1

44. 02

Total cost
29. 87 107. 07

Average trailer: Cubic feet

1, 795

Cents

1. 7

Cubic feet

1. 795

Cost per cubic
foot

Cents

5. 7

'.9 cubic feet— ( 66.0 X 3.3 )

:

779-1G9 O—65 5

1 Truck expenses are itemized as follows :

Cost item Cents per mile

Road expense 0.014
Gasoline .060
Oil and grease .001
Tires .005
Heat and refrigeration . 011
License .019
Insurance . 006
Repairs and maintenance . 051
Supervision .011
Shortages and damages . 005
Miscellaneous . 003

. ISO

2 Tie-up time was longer for country stores than for
city stores, because the loads were largely handstacked.

3 Delays averaged 50 minutes (30 minutes for engaging
and weighing trailer, parking, and delays at stores, plus
10 minutes each for 2 additional stops) or 0.83 hour.
Costs per hour for truck and trailer are estimated as
follows

:

City Country

Trailer $1.34 $1.34
Tractor 1.24 1.24
Driver ($3.00 an hour, plus 15 percent

fringe benefits) 3.45 3.45
Helper ($2.90 an hour, plus 15 percent

fringe benefits 3.34

Total 9.37 6.03

' I riving cost was estimated as follows :

Average speed m.p.h. 20 40
Average trip miles 31 292
Time per trip hours 1. 55 7. 3
Cost per hour (see footnote 3) $9.37 $6.03
Cost per trip $14. 52 $44. 02
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then topped off with handstacking. Pallets rep-

resented 3 percent of total trailer space.

The transportation cost for trailer load space
averaged 1.7 cents per cubic foot on city-store de-

liveries and 5.7 cents per cubic foot on country-
store runs (table 30). The extra cubage displaced
by a thermoplastic container (0.9 cu. ft.) is valued
at 1.5 cents for city runs and 5.1 cents for country
runs. A wooden stack-and-nest container or rex-

ford crate displaces 1.1 cubic foot additional space,

amounting to 1.9 cents on city runs and 10.8 cents

on country runs.

It is most difficult for the traffic department ro

schedule produce deliveries so that trailers are

loaded to capacity. This is partly due to the sea-

sonality of produce, Also, most produce is sold

the last of the week and, being perishable, de-

liveries should approximate sales.

Potentially there is a loss of space when bagged
produce is loaded in returnable containers. The
extent of the loss depends on the proportion of

containers delivered on country and city runs. It

was assumed that 20 percent of the containers are

delivered on country rims. The load space was
critical in 7 of the 15 country runs; hence, 9.3 per-

cent of the containers (7/15X20 percent) are tak-

ing up additional space and in turn decreasing the

load. City runs typically had a surplus of space

to accommodate the additional space required by
the containers. In this study the thermoplastic

(polyethylene) container would add 0.05 cent per

bag and the wooden stack-and-nest would add 0.04

cent per bag to the cost of central produce pack-

aging (table 31). If the country runs are hand-
stacked in the trailer, the 3 percent, gain in space

from elimination of pallets would largely compen-
sate for the loss of cubic space when stack-and-nest

containers are used to ship packaged produce to

the stores.

Table 31.

—

Cost of trailer space lost by shipping
produce to retail stores in returnable master
containers, for 2 containers

Item

Shipped per year J containers..
Occupy 9.3 percent of total space

containers. _

Cost of space per container 2

cents..
Annual cost of lost space

dollars..
Cost per bag 3 cents. _

Thermo-
plastic

(poly-
ethylene)

359, 000

33. 387

5. 1

1,903
.0.5

Wooden
stack-and-

nest

377, 000

35, 061

10. 8

3, 786
.10

1 From table 24, p. 54.
2 Cost of 5.7 cents per cubic foot for country runs

(table 30). The extra cubage was 0.9 and 1.1 cubic feet,

respectively, for the two containers.
3 The cost per bag is derived by taking the annual cost

of lost space and dividing it by a year's use of bags of a
70,000-bag-a-week plant:

$1,903 „„„

Total Cost for Alternative Containers

The thermoplastic (polyethylene) container is

the cheapest to use and, because of its lightness,

capacity, and ease of stacking, the container has

excellent acceptance with employees (table 32).

The wooden stack-and-nest container costs only

slightly more than the polyethylene, but its weight

makes it difficult for women to handle at the pa^k-

out station. The high cost of the salvage con-

tainers is due to labor and space costs. The baler

bag is a limited-use container with extremely high

material costs. Containers with a low capacity

and inability to nest are the most expensive.

Table 32.

—

Annual costs of labor, material, and storage space for spedfed warehou-se-to-store containers

for packaged produce in a 70.000-package-per-week warehouse, 196If

Thermoplastic
Fiber-
glass

Rex-
ford

Wooden
stack-

and-nest
SalvageCost item

Poly-
ethylene

ABS
Baler

Dollars

22, 600
6, 221

345

Dollars

23, 700
10, 401

345

Dollars

24, 400
10, 676

345

Dollars

26, 450
8, 495

990

Dollars

23, 950
7, 179

480

Dollars

37, 800
6, 146
2, 955

Dollars

i 21, 301

29, 166 34, 446 35, 421 35, 935 31, 609 46, 901

1 Baler bag cost is $77 per 1,000. The weekly requirement for 33,000 consumer units of potatoes is 5,320 bags
Cost per package is 1.22 cents and cost per year is $21,301.
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The selection of a container for shipment of

package produce from the central warehouse to

the retail store should be based on cost and the

ability of the container to deliver produce to the

store in good condition. It is the judgment of

many produce executives that the baler bag, wire,

salvage, and rexford containers have definite lim-

itations in their ability to deliver bruise-free pro-

duce. Four of the containers, thermoplastic ( both

polyethylene and ABS), fiberglass, and wooden
stack-and-nest, give good protection to the pro-

duce. The rexford crate is not recommended for

bruise-susceptible items such as apples, despite its

low cost. The wooden slats will bruise apples

when they are jostled in the container. This crate

does not have positive stacking; it will slide off

the stack and fall in the lower container, dam-
aging some of the product, Handling problems

are complicated when more than one type of con-

tainer is used ; therefore a versatile container is de-

sirable. Warehouses that bag only potatoes and
onions can use a rexford crate and take advantage
of the low investment.

Design and Handling Principles for

Containers

Dimensions

1. The container should accommodate the larg-

est, number of packages for a given dimension.

2. For ease of handling, the container should
not be too long or too wide. A container over 24
inches in length pulls the worker's arms apart in

lifting and increases the strain. When the con-

tainer is over 20 inches in width, the center of

gravity moves further from the body and is harder
to handle,

3. Females generally are not allowed to lift

more than 40 pounds and males cannot readily lift

over 70 pounds.
4. If the container is too deep the product will

be bruised.

5. If the container is too small the cost of the

extra handling and the inventory of containers

will be prohibitive.

6. It is desirable that the container be able to

handle different sized packages for a variety of

items. This could include lettuce, salad items, and

cheese or meat items. If one container cannot
handle all central packaging requirements, then
perhaps two containers will give the desired
flexibility.

Configuration

1. The container should nest approximately 80
percent without wedging.

2. The container should stack without any
danger of slipping or falling into the lower con-

tainer.

3. Stacking should not cause delays.

4. To achieve maximum space utilization, the
container should have uninterrupted interior lines.

>. The design of the container should incorpor-

ate features that will give secondary usage, such
as a display container.

(I. It should provide for coding (if necessary)

and identification of contents.

7. The container should be compatible with
other containers so that they can nest or stack

together.

Material

1. The container should be lightweight, to max-
imize the ratio of product to total weight

.

2. The material should be washable in steam
cleaners and should have high resistance to clean-

ing solutions.

3. The container should be able to withstand
extreme cold.

4. There should not be any recesses to trap dirt,

5. The container should have a long life, with-

stand handling abuses, and have a uniform weight
for tare purposes.

6. It should have Food Drug Administration
approval for food handling.

7. It should be strong enough to support a six-

high stack.

Material Handling System

1. The container must be an integral part of the

firm's delivery system.

2. It should fit on the warehouse pallet without
any loss of space.

3. It should contribute to an overall savings

from warehouse packaging to display in the store.
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PRODUCTION SCHEDULING AND CONTROL FOR THE PRODUCE
PACKAGING OPERATION

The best way for a firm to insure that its produce
packaging line will be efficient is to install a system
of scheduling and cost control. Scheduling of

product will permit the best utilization of plant
and equipment, personnel, and shipping contain-

ers. It will prevent an excessive number of prod-
uct changeovers and will insure that packaged
produce will be in the stores at the right time
and in the right amount. A cost control system
will give management a continuous record of

costs, which will assist in pricing and in the deter-

mination of what and when to package certain

items. The price of produce often varies in the
form of a bell-shaped curve during the season.

It typically is high early and late in the season
and relatively inexpensive during the peak 'of the
season. Cost control will help management deter-

mine when packaging is profitable. There may
be periods when packaging costs are too high in

relation to the selling price, and at these times the

firm should switch to an alternative packaging
method or selling technique. Cost control will

expose details that are otherwise buried in one

overall cost figure.

Agricultural research specialists, working with
cooperating firms who have central produce pack-

aging facilities, have developed techniques for

scheduling and complete step-by-step cost control

systems. One system was designed for manual

cost control ; another was programed for a com-
puter use and could be extended to cover all central
processing.

Scheduling

Scheduling is the process of planning for pro-
duction, which is continuously adjusting to chang-
ing conditions. It begins with long-range fore-

casts, based on supply and price conditions of the
items to be packaged, and ends when the line is

committed to a definite production run. It really

doesn't end there, for scheduling errors often call

for makeup runs late in the day. Effective sched-
uling will reduce costs through better utilization

of labor, plant, and equipment and through the
reduction of overtime.

Long-Range Scheduling

It is desirable to level out production so as to

utilize fully the factors of production labor, equip-

ment, plant, and burden. In one firm, the volume
of bagged produce during the year ranged from
17,000 to 60,000 packages a week. Of greater sig-

nificance was the pronounced change in volume
from week to week (fig. 41).
Such a variation in volume prevents the full

utilization of resources. In an analysis of volume
variance it was determined that there was a 66-per-

cent chance that volume would be between 21,000

12 13

4 WEEK PERIODS

Figure 41.—Relationship between bag volume per week and labor cost, 1961.
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and 43,000 bags per week. The fixed charges
(equipment, supervision, rent, containers, and
burden) were $17,850 per year and ranged from
0.6 cent to 1.7 cents per bag, depending on volume.

Fixed cost per package
Weekly package volume Cents

20,000 1. 7

30,000 1. 2

40,000 . 9

50,000 • 1

60,000 . 6

Labor is normally treated as a variable cost
;
yet

an examination of the relationship between labor

cost per bag and weekly output reveals a rather

high correlation (74 percent) . Squaring this cor-

relation (0.74X0.74= 0.54) indicates that approxi-

mately half the change in labor costs is explained
by a change in volume. 1 - The impact of this rela-

tionship is evident in the straight line curve in

figure 42. When volume increases from 30,000 to

50,000 packages per week, labor costs decrease from
2.1 cents to 1.4 cents per package. If half of this

cost decrease is the result of increased volume, then
labor costs would decrease by only 0.35 cent per
package. The variation in labor costs when re-

lated to volume occurs because it is difficult to

adjust the labor requirements from week to week,
because the composition and balance of the pack-
aging line crew is not efficient at all volume levels,

and because the pressure exerted on the line by
higher volume stimulates productivity while lower
volume is conducive to relaxation.

The Weekly Schedule

Operational scheduling for the central produce
packaging line begins with the weekly planning
schedule. This is where the plans of the buyers
and merchandisers are first translated into a pro-

duction plan. The packaging foreman should
meet with them on Friday or Saturday to plan item
by item production for the following week. They
can be assisted in the scheduling by using the
weekly scheduling form that is illustrated by fig-

ure 43. Each block for recording daily production
and estimated time is divided with a diagonal line

to permit adjustment in the forecast as the week
progresses. The original estimate is entered in the
lower left-hand corner and the revised estimate in

the upper right-hand space. Production stand-
ards, which are developed from, actual operating
times, permit the translation of planned production
into operating time. An example of a technique
for converting output into labor requirements is

illustrated in figure 44. When the standard line-

running time for 5-pound bags of potatoes is 5

minutes per 100 bags and the planned output is

1,200 retail packages, the estimated runtime for

12 The squaring of the correlation gives the coefficient
determination. This value tells what part of the change
in the dependent variable is explained by a change in the
independent variable.

the planned production run is GO minutes. The
standard times are constantly reviewed and ad-

justed if necessary to reflect operating changes.

This schedule allows the operator to take a

broader look at his production and make adjust-

ments to bring equipment, labor, and output into

balance. Changes in planned production on one
item will lead to changes for other items, and
planned time requirements are again balanced
against the available time.

The Daily Schedule

The. weekly planning schedule is the basis for the

daily planning and production report (fig. 45).

Prior to each day's operation, estimates are taken
from the weekly planning schedule and posted,

item by item, to the daily report. At the comple-
tion of each run, the. supervisor records actual pro-

duction in retail units, elapsed time for the over-

time run, and crew size. On certain runs he. will

record input and output in order to measure yield.

This is the. best time for the supervisor to check
the performance of the line.

Figure 40 illustrates an easy way to measure
performance. Points representing the. actual run
time, and the standard time are lined up by a

straight, edge. The extension of this line to the

right-hand side of the chart gives the performance
level. For example, if the actual operating time is

100 minutes and the operating standard for that

item run is 110 minutes, the performance level is

108 percent. This indicates that the line, is at a

level of efficiency 8 percent above the standard.
Checking performance after each run immediately
reveals "out of control" conditions and permits
prompt immediate corrective, action.

The daily planning of item runs should follow
a logical sequence. Heavy items like 10-pound bags
of potatoes should be scheduled for the beginning
of the day while the bagging crew is fresh. Long
change-overs can be avoided by running 5-pound
and 10-pound packages of the same product next

to each other. This achieves another purpose, in

giving baggers a break from the fatiguing 10-

pound packages. A suggested sequence is 10

pounds of russets, 5 pounds of russets, 5 pounds of

whites, and 10 pounds 'of whites. Lightweight

items are easier to bag and should be saved for

the end of day when the crew is tired. Onions

are light and dirty and therefore should be the

last production run. If there are more than one

packaging line, the sequence of items is less critical.

Control of Short Runs

Each production run requires a change of either

product or packaging material, or of both. One
objective of weekly scheduling is to reduce the

number of changeovers by combining the short

rans and packing slow movers on alternate days.
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Product

Name

and

Size

Potatoes:

Idaho

10

lb.

5
lb.

Red

10

lb

"

5

lb.

New

10

lb-

"

5
lb.

White

10

lb
5
lb.

Onions:

Yellow

3
lb.

"
1
1/2

lb.

Apples:

Red

Del.

3
lb

"

"

4

lb.

Winesap

3
lb.

4
lb

Jonathan

3
lb.

4
lb

Greenings

3
lb

Rome

3
lb.

Oranges:

Florida Doz.

100's

TOTALS
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Computation Chart

Line running time in minutes per 100 bags

'

Bags
(number)

2 3 4 5 o 7 8

2,000 39 50 60 6!) 80 S'.l 100 109 120 129 140 151 160
1,800 36 45 54 r,;-; 72 si 90 99 IDS 117 126 135 144

1,600 32 4(1 4s 56 64 7_> 80 88 96 mi 112 12(i 128
1,400 28 ;;:> 42 49 51 i c,;; 70 77 s.-> 91 '.IS 1(15 112
1,200 24 :;o 3(5 4 J 4 s 54 60 66 ~'2

7 s S4 90 96
1,000 20 '-'•3 :;ii 35 41) 45 50 55 6(1 65 76 75 80
800 16 20 .'4 2s 32 36 40 44 4S 52 56 6(1 64
600 12 i:> is 21 24 27 30 33 3i

;

3'.) 42 45 48
400 8 10 12 14 16 IS 20 22 24 26 2 s 3d 32
200 4 5 6 7 8 9 10 11 12 13 14 15 16

1 Determine the number of bags per minute and convert to line running time per 100 bags. Read
down from the appropriate line running time until reach horizontal line for number of bags produced.
For example, if line production is at a rate of 20 bags per minute, running time is 5 minutes per 100 bags.
If total run is 1,000 bags the time required will be 50 minutes.

Figure 44.—Example of a computation chart for estimating the time requirements for scheduled production runs.

DAILY PRODUCE PACKAGING PRODUCTION REPORT

Product

-

Produced Yield Labor Requirement

Remarks

s.c.-^

Output

M.C.-2/

Input

Total,

Wt. or No.

Output

Total,

Wt. or No.
Percent Min.

Per-

formance

Other

Code
Crew

NumberPercent Min.

Potatoes: Idaho 10 lb. : 5o %z Zlira 5oio 9 4 * 22- 9/ % C/o

5 lb. 13 ZC bo 2o04- /99S 9P.7 // 10°,

Red 10 lb. 6 arc /fcO 10, boo 977b <H ^ l rr IS
" 5 lb. 13 6C )S 51 5o Aqqs 1TO

New 10 lb. 6

" 5 lb. 13

White 10 lb. 5 50 %l

11

5 lb. 13

Onions: Yellow 3 lb. :u

"
1 1/2 lb. 40

Apples: Red Del. 3 lb. 15

" " 4 lb. 12

Winesap 3 lb. 15

4 lb. 12

Jonathan 3 lb. 15

4 lb. 12

Greenings 3 lb. 15

Rome 3 lb.

Oranges: Florida

Doz. I00's 15

Totals XX X XX
-^Shipping containers (receiving) Warehouse-store

Figure 45.—Suggested form for daily produce packaging production report.
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190

180

170

150

150

<

130

< 120
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no

100

90

80

70 -

50

125

115

no

105

100 y

9':

90

85

75

Figure 46.—Suggested method for determining performance level of a central produce packaging line.
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If the item has a shelf life of several days, packing
for inventory on alternate days will permit the

leveling of production from day to day. If some
short runs are necessary because of the perish-

ability of the product, it is recommended that they

be run on a single bagger where only one employee,

is used.

The advantage of scheduling short runs on a

single bagger is illustrated by an actual run. This

run of 100 packages on a line employing 10 people

required 5 minutes. A 3-minute changeover in-

creased labor requirements by 60 percent to 80 man-
minutes. The same run on a single bagger with

one employee required 40 minutes. Labor costs

for the run were 100 percent higher on the line.

As runs become shorter, especially when quality
is deteriorating at the end of the season for a par-
ticular item, the firm should consider the elimina-
tion of that item from the warehouse packaging
inventory.

In one firm a record of the product runs, items,
and packages was maintained for 5 weeks (fig. 47).
The single line packaged a wide variety of items
in different sizes. Of the total runs, 42 percent
were for less than 200 packages (20 master con-
tainers) and 79 percent were for runs of less than
500 packages ( 50 master containers) . On the aver-

age they packaged 21 items and had 15 product
runs per day. A cost control system would warn
management when the runs are too costly, a likely

reason would be too many short runs.

JO

30 -
31

—

25 _ ^_

on

Z

<
I—

o
I—

20 _= """

o

z 15

II

14

13
( )

UJ

10

5

10

6

5 5

3

n

2

35

— 30

25

20

— 15

— 10

— 5

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-30 30-90 OVER
90

MASTER CONTAINERS PACKED PER RUN

Figure 47.—Length of production runs and percentage of total runs during a 5-week period ( 25 days )

.
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Control of Changeovers

When package size is changed, bagging employ-
ees change weight adjustment of the bagging
scales and obtain a new supply of poly bags. Many
times, the height of the central bag closer is

changed. Typically both package size and product
are changed. If an average of 3 minutes per

changeover and a crew of 10 is assumed, the line

represented by figure 47 used 36 man-hours per

week for changeovers, which is almost equivalent

to one full-time employee. This indicates that,

line changeover is an area where improvements
can be made. The best insurance that downtime
is kept, at a minimum is to assign specific duties

for each employee. For example, one. or more
employees are assigned to complete the bagging
of the last few packages. Others are assigned to

change bag sizes, check the weights on the bagging
machines, police the area, and organize and place

empty containers in storage.

The common practice for measuring changeover
time is to select two indicators that signify the

end of one run and the beginning of another run :

For example, from the time after the feed belt

clears the product and ending when the first bag
of a new run is placed in a master container,

or from the time the last bag of a run passes

through a central closer until the first bag of new
run passes through the closer.

A more exact method of measuring actual pro-

duction time lost, during a changeover can be
shown with the aid of a graph. Packages per
minute are plotted against elapsed time in quarter-
minute intervals. The number of packages leaving
the take-away belt in a quarter minute is indicated
by a vertical plot on the graph. Each package
counted in the quarter minute in effect, represents
a production of four packages per minute on the
vertical scale, A leveling line is drawn to approx-
imate a trend of the plotted points.

During the hour of running time illustrated by
figure 48, there was an elapsed time of 8 minutes,
prior to a complete bagging line changeover from
2-dozen size 163 oranges to 1 -dozen size 163
oranges, when production dropped considerably
(an average of 8.4 bags per minute). In the next
changeover (No. 2) to grapefruit, there was a loss

of 1 minute plus a loss of labor due to declining

productivity at the end of one run and at the. be-

ginning of the next run. The recommended break
points are when production drops by half of the

normal level and when production rises to half the
normal level on the new run. The actual produc-
tion loss in the second changeover is 3 minutes.
The production profile (or graph) reveals other
factors that affect output. The dip at No. 1 change-
over shows the time required for a change in

package size and the dip at No. 4 reflects a loss

of production due to an inadequate supply of

empty containers. This chart, is not a. practical

device for daily use but can be used to educate
crew members when the changeovers are. too long.

The recommended practical technique for meas-
uring changeover time is to start the changeover
period when the feed belt is clear of the product
and to end the changeover period when the bagged
product, of the new run appears on the packout
table,

Cost Control

The objective of cost control is to keep manage-
ment informed and to focus attention on unit

costs. Generally those firms with good control

over production have the best record of productiv-

ity. An effective cost-control system is one in

which corrective action is almost automatic, The
best opportunity to control production costs is

through weekly and daily scheduling. The first

evidence of actual costs is the performance level

determination at the end of each run. This is also

the right time to take corrective action if needed.

The cost-control system should be tailored to the

reporting and accounting facilities of the firm.

During the study, cost-control systems were devel-

oped for use. with an electronic data-processing

computer and for a manually recorded operation.

Manual Cost-Control Recording System

The data for the manual recording system origi-

nates with the Daily Produce Packaging Produc-
tion Report (fig. 45). This report is a valuable

control device as well as a source of data for cost

analysis. It provides a measure of product con-

trol (yield) through item-by-item recording of

input and output, 13 It also gives the supervisor

an instant measure of the line's performance. The
Daily Produce Packaging Production Report
shows product identification, pack size, package
output, line operating time, downtime, overtime,

and crew size, and has a space to record any un-

usual event.

At the end of the week the output in master
containers and the labor requirements for each

item are posted from the Daily Produce Packag-
ing Report (fig. 45) to the Weekly Produce Pack-
aging Cost Analysis (fig. 40). Line output in

packages is obtained by adding the production in

master containers for each day and multiplying

the week's total by the number of packages per

master container for that item. A total of man-

13 This is not a precise measure of yield, since it assumes
the weight of items purchased by weight is as specified

on the invoice. For example, a 100-pound bag of potatoes

is assumed to weigh 1(10 pounds. It. also assumes the

weight in the package is the same as the unit of sale:

that is, 10 pounds or 5 pounds. In practice, there is a

minimum overpack to prevent shrinkage below the speci-

fied weight of both the receiving container and the cus-

tomer unit. Yield is more accurately calculated in the

computer cost-control system.
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WEEKLY PRODUCE PACKAGING COST ANALYSIS

71

We^k ending
,

Product

Name and size -

Mon. TUes. Wed. Thurs. Fri. Sat.
Total

pkg.

Total

Man-

per

pkg.

per

pkg.

Mat'l

per

pkg.

Indir.

labor

burden
per

pkg.

Total

per

pkg.

(cents)Pkg.
min"."

Pkg.
Man-

Pkg.
Man-

Pkg.
rniT."

Pkg.
1ST

Pkg.
minT

Potatoes: Idaho 10 lb- ZMO IA..V fo5o 5(,4- loXO 4 62- I'r.r /i
,"* /M0 52^ i./'., 393b ,l»3 .70 2-10 2.2-p T*>

5 lb. ! /c5o A\2. 1110 %0A o«o 4-4*. l5»o /2<?t> V',;,,. two 57 l.ll 1.19 ,fc2-

Red 10 lb. 1150 lr; X l5lo H- 00 hLO ^92 %Zo ? v 4-740 Mil- 2.4-0 2. 25
" 5 lb. 13 Aoo .'4, 1310 720 7bO 42-0 59c -.I * I/4C Wt> 4.200 1424 .58 (4

New 10 lb- 6

" 5 lb. 13

White 10 lb. 6 44o /qi 420 220 -/.\o J93- 770 t5fa 110 2o4-

" 5 1b. 13 lloa TiX 1-2.10 .....1 ten 9/4. 4-9o '.: 1-

Onions: Yellow 3 lb. 26<-c -!:, lioo Uio ?o4o
"

1 1/2 lb. 40

Apples: Red Del. 3 lb. 15

" " 4 lb. 12

Winesap 3 lb. IS

4 lb. 12

Jonathan 3 lb. 15

4 lb 12

Greenings 3 lb 15

Rome 3 lb-

Oranges: Florida

Doz. 100's

1 I

Totals
Labor adjustm

Performance 1

Downtime man-min. -min

Non-productive man-min.

Weekly totals

1 1 1 1

Figure 49.—A suggested form for the Weekly Produce Packaging Cost Analysi

minutes is obtained by multiplying the elapsed
time for each item run times the crew size and
then adding the daily totals by item, to obtain
the weekly total of man-minutes. This total is

merely the operating time (elapsed time multiplied
by crew size) and must be adjusted to reflect over-
time, downtime, and changeover time (providing
it is recorded separately). It is not proper to

charge overtime or downtime t<> a particular item
run. The weekly total of man-minutes is the ope-
rating time (runtime), downtime, and one-half
the overtime. This weekly total of man-minutes
is divided by the total man-minutes of operating
time to obtain the labor adjustment for the week.
The labor adjustment can be incorporated in the
average wage rate before it is multiplied by man-
minutes per package to give the labor cos! per
package.

Material cost per package is the cost of the

polyethylene bag and closure. This cost should

be periodically reviewed because of the competitive
nature of the poly bag market. Indirect labor

and burden includes supervision, forklift truck
operator, equipment depreciation, occupancy, and
other overhead charges." The burden cost per
package is obtained by dividing the weekly total

charge by package volume. The sum of labor,

material, and burden costs gives the total cosl per

package for the item. To obtain weekly totals, the

individual item totals are weighted by package
volume.

An Electronic Data Processing System for
Cost Control

The retail food industry is turning to electronic

data processing (EDP) equipment as a. manage-

14
Typically the indirect labor and burden charges are

un a yearly or operating period basis and are converted
t<> a weekly basis.
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ment tool for reducing costs. With EDP, most iof

the manual recording is eliminated and greater de-

tail is available. The use of the computer for

the packaging operation permits integration with
programed systems for purchasing, inventory
control, and store ordering. Inventory control

is especially important with produce because of its

perishability. There should be a common code for

each item that would let the computer identify the

item as to weight, size, retail package size, product
characteristics, commodity, and origin. The de-

tailed history of sales provided by EDP is an in-

valuable tool to both the buyer and the retail

store-

It is not practical to assign code numbers that

would meet the needs of the entire produce in-

dustry. Rather, a code class or code group was
allocated to the various functions and product
groupings. These are illustrated in table 33 where
under item No. 3, columns 14 to 30 are reserved

for the code number. This type of code permits
subtotals, speeds up the computations, and results

in precise information for management.
Columns 14 and 16 of the item code represent

the type of operation, such as produce bagging,
produce tray packing, banana packaging, luncheon

meat, ice cream, and cheese. The next three col-

umns ( 18-22) , when used for produce, identify the
commodity (potatoes, apples, oranges, peppers,
grapes). Two columns (24 and 26) identify the
variety (Red Delicious, Navel, Russet), the origin
(Florida, California, Texas) , and the unit size (54,

88, 113, 120, 163 ; 6 oz., 8 oz.) . The final columns
(28 and 30) identify the package size (10 pounds,
3 pounds, dozen, 12 oz., 6 pack) . This code should
be modified to meet the operating practices of each
firm.

This EDP system of cost control for produce
bagging can utilize the portable hand punching
card ("Port-a-punch") system. Special prescored
punching cards with 40 columns (0 to 80 in even
numbers) are placed in a punching board, covered
with a clear plastic template with guide holes.

The appropriate holes are made with a punching
pencil (fig. 50). At the end of each item run the
supervisor records the essential details in the
card—date, code, input, output, run time, crew
size, time information, and the average overpack.
All other information is programed into the
computer.
A typical produce bagging operation will use

between 50 and 100 cards to record the week's pro-

Table 33.

—

Cost control for centralized produce packaging

Punch Card Data

Item
No.

Port-a-punch entry
Punch
card

column
No.

Source of data Remarks

1 2
4-6
8-10

12
14-16
18-22
24-26
28-30
32-36
38-42
44-48

50
52

54-60
62-66

68-70

2 Date . -

3 Code .

-~~-~do"---~---~~~~~~~I
Day.
Year.
Class: produce bagging.
Commodity: potatoes, onions, apples, oranges.
Variety, origin, unit size.

Output package size; 5-pound, 1 dozen, 2 dozen.
Hundred (pounds of count). 1

Number of retail containers.
4

o
o
o

.->

6

Output (retail containers). Daily record of packaging.

Changeover time
Code._ .

7

8

HI

Average package over-
weight

Sample weighing In hundredths of a pound, applying only to

items packaged by weight.3

Number of packages per retail container.

See footnotes at end of table.
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Table 33.

—

Cost control for centralized produce packaging—Continued

Computation Data

Item
No.

Data description Computer computation Computation by item No.

1

1

Summation (retail containers X pack size)

Summation ^overtime minutes X crew size)

(5X10)
12 Overtime (man-minutes) (6,X8)«
13 Downtime (man-minutes) Summation (downtime minutes X crewsizel (62 X8) 4

14 Changeover (man-minutes) Summation (changeover minutes X crew size) _ (7X8)
15 Total time to be allocated Summation [1}{ (overtime man-minutes) +

(downtime man-minutes) + changeover
man-minutes.]

[^(12) + 13 + 14]

16 Allocated man-minute per
package.

Total time to be allocated -f- packages 15-*-ll

17 Runtime (man-minutes) Summation (runtime minutes X crew size) (160X8) 4

is Man-minutes -s- packages _ _ . 17-5-11

19
(runtime).

Total man-minutes, per
package.

Man-minutes per package runtime + allocated
man-minutes per package.

16+18

20 Direct labor cost per man- (Number male X male wage rate) + (num- (8mXC,) + (8f XC 2 )'
1

minutes. ber female X female wage rate) -s- crew
size (table 34). 8

21 Total direct labor cost per
package.

Total direct labor cost per man-minutes X
total man-minutes per package.

19X20

22 Material cost per package The item code will automatically select from
a table in memory appropriate material cost
for bags and closure (table 35).

23 Container depreciation cost per week -5-total C3 -s-5«

containers used per week.
24 Retail container cost per

package.
Burden and indirect labor

Retail container cost-f-pack size 23h-10

25 Weekly charge for burden and indirect labor C4 -*-ll
7

cost per package. -;-total weekly packages.
26 21 + 22+ 24+ 25
.'7 Performance level . Man-minutes per package -^standard time 19^-Cs -

28 Excess product in package per
package.

Overpack — tare allowance (see schedule of

allowances)

.

(9 — C7 )
10

29 Line shrink per package
Total shrink per package

[4— (11 X C«)]-*- 11 9

30 Line shrink plus excess products in package.

_

28+29

1 If this pertains to items packaged by number such as
oranges (or grapefruit) it will be manually calculated by
taking (number of receiving orange boxes) times (number
of oranges per box). If pertaining to items packaged by
weight such as potatoes (or onions), it is then calculated by
multiplying (number of bags received) and (pounds per
bag.)

2 The various operating times will be recorded in columns
42 through 46. Column 48 will code the time as runtime,
overtime, or downtime. A zero punched in column 48
indicates the operating time to be runtime, a one punch
means overtime, and a two punch means downtime.

3 (Total weight of packaged produce per pallet load)

—

[empty pallet + (no. containers X average empty retail

container weight)] -f- total no. packages per pallet "load =
weight of package. Weight of package — package
size = average package overweight.

4
6i means overtime minutes, 62 means downtime minutes,

60 means runtime minutes.
5

C'i is constant in memory equaling male wage rate in

cents per minutes; C2 is a constant in memory of female
wage rate in cents per minute (both include fringe benefits).

See table 34.
6 C 3 is a constant in memory, which is the weekly con-

tainer depreciation cost.
7 C 4 is a constant in memory equivalent to the total

weekly charge for indirect labor, supervision (including
fringe benefits), and burden charges for electricity, building,

taxes, maintenance, etc.
8 C5 is a predetermined standard time (man-minute per

package) placed in memory for each item code. The
weekly printout will be performance level for each day
and for the total week.

9 The computer will pick up package size from the item
code (columns 26-2N) and add average package over-
weight (columns 60-64) to yield C6 , which is the average
package weight or count. Output is number of packages
X average weight or count.

10 C7 is a table of tare allowances stored in memory for

each item code.
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DATE CODE INPUT IN OUTPUT IN OPERATING TIME CREW SIZE AVERAGE

CODE

NUMBER

HUNDRED

POUNDS OR

COUNT

RETAIL

MASTER

CONTAINERS

•

z

PACKAGE

OVERWEIGHT

(HUNDREDS

OF POUNDS)

PACK

SIZEMONTH DAY YEAR CLASS COMMODITY

VARIETY

ORIGIN

SIZE

CON-
SUMER
PACKAGE

SIZE

MINUTES : ODE MALE FEMALE

2

1 1 1 1 1 1

it

1 1

.'0

1 1

24 26

1 1

28 30

1 1

32 34 36

1 1 1

38 40 42

1 1 1 1 1 1

50

1

52

1

54

1

G

56

1 1 1

D

62 64 66

1 1 1

68 70

1 1

72 74

1 1

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

6 G 6 6 6 6 6 G G 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 G 6 G 6 6 6 6 6 6 6 6

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 8

9

2

9 9 9 9

8 10

9

12

9 9

is

9 9

20

9

22

9 9

24 26

9 9 9 9 9

32 34 36

9 9 9

38 40 42

9 9 9

44 46 48

9

50

9
52

9
51

9

56

9

53

9
60

9 9 9

62 64 66

9 9

68 70

9 9

72 74

Figure 50.—Port-a-punch card on EDP cost control system.

duction. The system as described in this report
is for produce bagging. With minor modification
it can be extended to cover any central produce
processing operation, or in fact to any central ware-
house processing and packaging lines.

It is not possible to develop a computer program
for packaged produce that can be used by all firms.

It is possible to list the computations and the in-

formation that must be programed into the com-
puter, and to develop a printout form for record-
ing the week's production results. A suggested

system is represented in table 33 which systemati-
cally lists the steps the computer will follow. The
first 10 item numbers (columns 2-70) are for in-

formation that is hand-punched into the cards.

This information should be readily available to

the supervisor at the end of each run. The cards
can be prepunched to identify the product class.

The number of containers can be obtained by a
conveyor case counter (a device to record num-
ber of units passing over a conveyor system).
Time is more accurate and easier to record if the

Table 34.

—

Suggested method of computing average direct labor costs (cents per man-minute) for
programing into computer (see item No. 20, table 33) l

\
\Female 2

Male 2 \
1 2 3 J. 5 6 7 8 10

\
\
\

3. 33 3. 33 3. 33 3. 33 3. 33 3.33 3. 33 3. 33 3. 33 3.33 3. 33
1 5. 00 4. 17 3. 80 3. 75 3. 67 3. 61 3. 57 3. 54 3. 52 3.50 3. 48
2 5. 00 4. 44 4. 17 4.00 3. 89 3.81 3.75 3. 70 3. 67 3. 64 3. 61

3 5.00 4.58 4. 33 4. 17 4. 05 3. 06 3. 89 3. 83 3. 70 3. 75 3. 72
4 5. 00 4. 67 4. 44 4. 29 4. 17 4.07 4. 00 3. 94 3. 89 3.85 3. 81

3 5 5. 00 4. 72 4. 52 4. 38 4. 26 4. 17 4. 09 4.03 3. 07 3. 03 3. 89
6 5. 00 4. 70 4. 58 4. 44 4. 33 4. 24 4. 17 4. 10 4. 05 4. 00 3. 06
7 5. 00 4. 70 4. 63 4. 50 4.39 4. 31 4. 23 4. 17 4. 11 4. 06 4. 02
s 5. 00 4.81 4.67 4.55 4. 44 4. 36 4. 29 1. 22 4. 17 4. 12 4.07
9 5. 00 4.83 4. 70 4.58 4. 49 4. 40 4.33 4.27 4. 22 4. 17 4. 12
10 5. 00 4. 85 4. 72 4. 61 4. 52 4. 44 4.38 4. 31 4. 26 4. 21 4. 17

For example, a crew of 8 females and 4 males woulr
o a labor cost of 3.80 cents per man-minute.

2 Female at $2.00 per hour, including fringe benefits.
3 Male at $3.00 per hour, including fringe benefits.
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Table 35.

—

Suggested method of identifying ma-
terial costs per package for programing into

computer {see table So) 1

Bag Cost Bag sizo Consumer packages
No.

Cents Inches

1 0.75 2 x 4 x 12 6 lemons, l}i lb. onions.

2 1.00 5 x 3}, x 13.. 3 lb. onions, 3 ll>. red pota-
toes, dozen 163 oranges.

3 1. 25 6 x 3>i x 15__ 6-pack grapefruit, 4 11 >.

apples, dozen 113
oranges.

1 1. 50 6 x 4 x 17 5 lb. potatoes, 8-pack
grapefruit.

5 2. 00 7 x 4 x 21 10 11). potatoes, 10-pack
grapefruit.

1 The cost, bag sizes, and suggested packages are listed

merely to illustrate the schedule and do not represent the
author's recommendations.

time clock reading is placed on the card. The
most difficult information to obtain is the average
package overweight; but this can be on a sample
basis, say one pallet load of the containers to rep-

resent the entire run. Item Nos. 20, 22, 23, 24, and
25 are costs that are programed into the computer.
Examples ai-e illustrated by the labor cost schedule
(table 34) and the material cost schedule (ta-

ble 35).

Each week, production cost, output, and shrink-

age are printed out by item, by item group, and by
grand total on the summary sheet (fig. 51). This
can also be printed out for any operating period
such as a quarter or year. Other information that
can appear on the printout are daily performance
level, number of runs per week, overtime, down-
time. The buying office can obtain movement by
item or from a particular source of supply, as well

as relative yield from alternative sources of supply.

The "port-a-punch" system is ideally suited io

an operation that has a limited number of long
product runs.

It is recommended that the supervisor also main-
tain a log of daily production to permit immediate
action if costs are out of control and to have a

daily record of labor and output.

Control of Individual Employees

The performance of an entire bagging operation
is largely determined by the pace set at the bag-
ging heads. Xo matter how efficiently produce
is supplied to the bagging heads and packaged
produce is removed, productivity will not increase
appreciably unless the performance at the heads
is improved. Recording individual performances
at the bagging heads will point out individuals
not maintaining their share of work. Employees
who realize there is a check on their performance
typically are more productive.

7719-499 O—65——

6

Several firms use mechanical counters to record
individual bagging head production. These can

be read on a central control panel in the office or
at the head. Another firm randomly attaches a.

counter to a bagging machine to spot check pro-
duction. Another approach is to count poly bags
used. Each person is given a specified number of
bags and the remaining bags at the completion of
the run are weighed to determine the number. To
illustrate, an operator was given 100 "P-7" bags
for 5-pound packages of potatoes. At the con-
clusion of the run the remaining bags weighed 7 1

/;

ounces. An examination of figure 52 discloses that

this is equal to 20 bags; output at that bagging
head was SO packages. This information is then
recorded on a "Record of Individual Production"
(fig. 53), which can be used as a spot check or as a

continuing record, perhaps in conjunction with
an incentive wage program.
Another problem in controlling the employee is

the determination of the number of employees re-

quired for a packaging line and the proper bal-

ance between work stations. Often a change in

method, equipment, or layout will reduce labor
requirements. Figure 54 illustrates how several

crew members' time was utilized during an actual

production run. Shipping containers were lifted

manually onto the receiving belt, so two men were
required. The packout station was separated from
the pallet loading area, so an employee was re-

quired at each station. During the run for

5-pound bags of potatoes two girls were stationed

at the packout because the empty reusable contain-

ers were inconveniently located.

Over 45 percent of the time for each man dump-
ing potatoes on the 5-pound run is nonproductive.

The 49 percent nonproductive time for 5-pound
hags of potatoes adds 0.4 cent to the cost of each

bag. The crew members shown on this chart were,

on the average, working only 00 percent of the

time. If all down time and miscellaneous time

were included, the productive time would be fur-

ther reduced.

When an operator sees that an employee is idle

or is holding something such as a 100-pound sack

of potatoes while a second employee cuts the

strings, he should recognize that this nonproduc-

tive labor increases labor costs and adds nothing

to the value of the product. The situation can

usually be corrected by modifying the work place,

using better methods, substituting equipment for

manpower, changing the sequence of the. operation,

or revising the crew arrangement. In this par-

ticular firm a pallet-lift table was installed so that

the product to be bagged was placed slightly

higher than the receiving belt. Since it was no

longer necessary to lift the 100-pound sack, the

second crew member was eliminated.
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48

40

32

- 24

16

7
P-8/

p-t/

P-6 ^^

^ P-5

20 40 60 80 100

NUMBER OF BAGS

Figure 52.—Chart for computing number of unused bags at end of a product run.

Control Through Maintenance

One must never underestimate the value of good
maintenance. Equipment that has been properly
maintained through inspection, lubrication, and
replacement of worn parts performs most effec-

tively with less likelihood of breakdown during
operation. Firms following a preventive main-
tenance program invariably had a good record of
productivity.

Periodic checks of scale accuracy should be

included in the maintenance program. Scales

consistently producing excess overweight packages
give away a valuable product, In a firm where

scale readings were compared against actual pack-

age weight, the packages from one off-balance scale

weighed 8 ounces more thaiv the scale indicated.

In this firm, scales were set to overweigh packages

3 ounces on the particular item to compensate for
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Employee Name

Date

Record of Individual Production

(Bags used)

Item Start End Time
Bags
used

Bags per

minute Remarks

10# Russet

lOff White

10# Red

5# Russet

5# White

5# Red

3# Potatoes

3# Apples

Aft Apples

Doz. Oranges

24 Oranges

6 Grapefruit

10 Grapefruit

3ft Onions

23 Lines

Totals

Figure 53.—A chart for recording production of individual employees.
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o '•

2.

3.

PLACE PRODUCT ON LINE

PICK-UP
BAG CUT STRINGS MISC, NON-PRODUCTIVE

PICK-UP

BAG
DUMP BAG MISC, NON-PRODUCTIVE

PLACE PRODUCT IN CONTAINERS

STACK CONTAINERS HELP PACK MISC. NON-PRODUCTIVE

OBTAIN
CONTAINER

MISC, NON-PRODUCTIVE

FILL CONTAINERS NON-PRODUCTIVE

20 30 7040 50 60

PERCENT OF TIME

Figure 54.—Crew utilization of selected produce packaging functions.

80 90 100

weight loss or dehydration prior to sale. On
another scale the package weights for the same
item were i/

2 ounce less than the scale reading or

?>Y2 ounces less than that required. The weight
inaccuracies were eliminated when the scales were
regularly checked between each product run.

The dump-chute bag fillers have two adjust-
ments that when properly set will increase pro-
ductivity. The scales are set for a given package
weight, including the amount over or under this

weight that goes into the weighing section. If

the weight is set too high, the operator is continu-

ally removing produce. It is easier to estimate and
add the correct amount than to remove the addi-

tional weight.
The second adjustment is on a niicroswiteh that

starts the flow of product into the weighing section

as soon as the contents of the dump chute are

emptied into the bag and the dump chute returns

to the filling position. If this control is not in

adjustment, there is a delay until the operator
engages the switch. A regular system of preven-
tive maintenance will increase productivity and
lower costs.
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COMPARATIVE COSTS OF PACKAGING PRODUCE AT THREE
LOCATIONS

Cost of Pre-Store Packaging

Several produce items, other than those bagged
items discussed in this report, are packaged at the

source of production to avoid shipping inedible

produce, because the items have a long package
life or because they require highly specialized

equipment.
Charges for packaging are not likely to be uni-

form because many growers and shippers produce
each item and the majority independently arrive

at a pricing decision.

When there are not precise USDA grades to

recognize differences in sizes and quality, there is

a wide variation in the upcharge of the packers
in an area. This especially applies to potatoes

where U.S. No. 1 may vary considerably in size,

providing the pack averages out to a certain size.

Some firms package selected size potatoes (8 to

12 oz.) for bakers and bag the rest as U.S. No. 1

They qualify as No. 1 because there would be
enough large potatoes (over 12 oz.) to offset the

smaller potatoes. In this situation it is entirely

possible to price the consumer packs (with a vari-

ety of sizes but still U.S. No. 1) the same as the
50- or 100-pound sacks, which are normally
shipped for retail stores and which have a sizable

proportion of 8- to 12-ounce potatoes. The dif-

ference in quality eliminates the need for an up-
charge to cover packaging costs.

"Where there ai*e good grade standards and
where there are strong cooperatives or grower
associations, the upcharge tends to be uniform for

the item and the area. This is true for citrus and
apples.

Potatoes

The premium charged for bagged potatoes

varies considerably. In four of the major grow-
ing areas the upcharge for 10-pound bags ranged
from 6.5 to 14.5 cents (G). The charge for

5-pound bags in all areas was approximately 6

cents. For purposes of comparing the upcharge.

for source-packed potatoes with packaging at the

store and central warehouse, the average upcharge.

for Eed River Valley potatoes (9.1 cents per 10-

pound bag) was considered typical.

Citrus

The upcharge for citrus can be determined from
charts prepared by both the Florida Citrus Mutual
and tin* Texas Citrus Commission. For a given

f.o.b. price and with the 1%-bushel box as the

standard container, the chart suggests the price

to be charged for other types of containers and

packages. Assuming the produce follows these

charts, one can determine the difference in price

for a 4-pound bag of Florida oranges (approxi-
mately a dozen size 113 oranges) for any f.o.b.

prices by the horizontal distance between the

straight line curves in the chart in figure 55. At
an f.o.b. price of $3 per 1%-bushel box, the up-
charge is 5 cents, whereas at a $4 f.o.b. price, the

upcharge is 5.7 cents. The difference in price for

alternative methods of shipping Florida grape-

fruit is likewise represented in figure 55. The up-
charge ranges from 7.9 cents per 6.5-pound bag at

the $2.50 f.o.b. price to 8.6 cents at an f.o.b. price

of $3.50.

In a separate study of citrus packinghouse costs

in Florida, it was determined that the total pack-

inghouse cost per 5-pound equivalent was 6.0 cents

when packed in the 1%-bushel box and 9.2 cents

when packaged by the shipper in poly bags (13).

The difference in cost (3.2 cents per 5-pound bag)

is substantially less than the computed upcharge.

The total packinghouse cost for grapefruit in 5-

pound poly bags is 4.0 cents higher than the 1%-
bushel box equivalent. The upcharge at the $3.05

f.o.b. price is 7.6 cents, which is 3.6 cents higher

per poly bag than the packaging costs.

The upcharge is similar for Texas citrus. When
oranges in 1%-bushel containers have an f.o.b.

price of $4.00, units of 5-pounds in the 1%-bushel

container cost 23.5 cents, whereas the 5-pound poly

bag costs 28.8 cents. The 5-pound grapefruit unit

costs 25.6 cents in the 1%-bushel container and

32.5 cents for the 5-pound poly bag.

Apples

The principal source of apples for poly bagging

is the Washington State area (including Oregon,

Idaho, and Canada). This area accounted for 48

percent of apple shipments during 1963 ( 1 ) . It is

quite common for the shippers to charge the same

price for apples packaged in poly bags and in two-

piece telescoping container with molded dividers

for each layer. Most firms that package apples at

the central warehouse receive them in the 40-pound

loose-pack carton. Typically, Winesap apples in

poly bags and in tray packs are priced at 5.5 cents

higher per 4-pound unit than in loose-pack car-

tons. Delicious apples in poly bags or tray-pack

cartons are 5 cents higher than the loose pack.

Since the majority of source-packed apples from

the Northwest are of the Winesap variety, the 5.5

cents upcharge is used for the comparison with

retail food store and central warehouse packaging.
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ORANGES (4 lb.) GRAPEFRUIT (6.5 lb.)

SI

20 24

CENTS PER CONSUMER UNIT

Figure 55.—Suggested selling price for Florida citrus in alternative containers and at different f.o.b. prices.

Onions

Onions are not usually packaged by the grower-
shipper because of the need for ventilation. Most
onions are therefore packaged by a terminal re-

packer, the central warehouse, or the retail store.

In one metropolitan area the principal terminal

onion packager charged 52 cents for packaging a

container of twelve 3-pound bags, an average of
4.-3 cents per unit.

The following charges are used in this report

and represent the accepted practice for each com-
modity by a large segment of the industry in

1964:

Upcharge l

Item Cents

Potatoes, 10 lb 9.

1

Potatoes, 5 1b 6.0
Onions, 3 lb 4. 3
Apples, 4 lb 5. 5
Oranges, dozen 7. 1

Grapefruit, 8 pack 8. 6

Average 7. (5

1 Average weighted by volume.

Each retailer firm, when comparing source pack-
aging with retail food store and central ware-

house packaging, should insert the upcharge nor-

mally paid for each item for the firms from which
they purchase produce. They should be sure the

quality is comparable in each instance.

Packaging Produce in the Retail Store

When the retailer installs a table and scale in

the produce backroom he has no assurance that the

employees will use the best methods, for typically

the least skilled or newest clerk will be assigned to

produce bagging. With this limited equipment

the bagging is manual and quite fatiguing (10).

A semiautomatic bagging machine, which is il-

lustrated in figure 56, will to some extent guaran-

tee that the employees use good work methods

and will eliminate some of the fatigue, but the job

is still paced by the employee and depends on

close supervision to achieve an efficient operation.

Both machine and hand bagging were studied

in the retail store. Labor costs for hand bagging

were based both on production standards and on
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Table 36.

—

Cost per package for bagging specified

produce items in the retail food store by hand
and by machine 1

Figure 56.—Two types of semiautomatic equipment for

retail store produce bagging.

detailed records of labor costs in four stores.
15

The average cost per item for packaging by hand
was 5.8 cents per package. Production standards
for all items indicated that if proper work methods
and layout were used, the cost of hand bagging
would be 5.3 cents per package. Production stand-
ards for produce bagging with the semiautomatic
machine showed a weighted average cost of 4.2

cents per package (table 36). Burden charges
for the three methods were allocated to each item

Propor-
tion of

package
volume

Bagging by hand

Item Produc-
tion

stand-
ards

Store
records

Machine
bagging

Potatoes, 10 lb

Potatoes, 5 lb

Onions, 3 lb

Apples, 4 lb

Oranges, dozen
Grapefruit, 8-pack.

Percent

28
20
17
19
11

5

Cents

7.2
5.0
4. 1

4. 5
3.8
5.8

Cents

7.8
4. 7

3.9
5.8
5.6
6. 1

Cents

5.2
3.8
3.3
3.9
3.7
5.0

Weighted
average. .. 100 5.3 5.8 4. 2

^ For a period of 1 week in each store all produce em-
ployees were observed, and the time spent for each func-
tion (by item) was recorded to the nearest minute. The
total time per function was then divided by the number
of packages or consumer units. Each store had a table
and scale for produce bagging.

1 For additional details, see tables 66 and 67.

according to the standard time per package; i.e.,

the items requiring the most packaging time were
assigned a proportionally higher share of the bur-

den ( appendix table 65 )

.

Cost of Produce Packaging at the
Central Warehouse

Costs are not standardized for warehouse prod-

uce packaging nor for any of the components.

Wage rates vary by firm even in areas that have
the same wage contracts because of the differences

in fringe benefits. Costs of packaging materials

vary considerably among firms. Depreciation

varies with equipment used, and burden charges

and supervision show considerable variation in the

industry. The components of packaging costs are

averaged for several firms to obtain a cost that is

reasonably representative of the industry. Each
firm can substitute its costs to determine what its

costs would be with central packaging.

Labor

Detailed records of packaging-line labor were

obtained in four firms for periods of 3 months to

a year. They represent the actual man-hours spent

on produce packaging by nonsupervisory em-

ployees. Supervision and forklift truck operator

are included in burden charges. An analysis of

wage rates in seven firms showed the average rate

for male and female combined (including fringe

benefits) to be $2.51 per hour. The wage rates

ranged from $2.01 to $3.00, depending on the area

and whether the crew operated under a union con-

tract (table. 37).
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Table 37.

—

Hourly wage rates paid to labor for
packaging produce in 7 central warehouses

Male Female

c 2

Finn

y,

o & 3 5 +*
If c

1. 3
3
2
4

3
5
2

Dollars

2. 89
2. 94
2. 89
2. 09
1.98
2. 90
2.58

9
8
8
8
7

5
8

Dollars

2.00
2.08
2. 00
2. 09
1. 65
2. 13
1.62

Percent

15
20
23
20
15
19
15

Dollars

2. 56
2 2. 78
3... 2. 68
4 2. 51
5 2. 01
6 3. 00
7__ 2. 08

Average 2. Gl 1. 93 2.52

The labor required to package each of the
bagged items in four firms is shown in table 38.

Time required for bagging ranged from 0.36 man-
minute for 3-pound bags of onions to 0.54 man-
minute for 10-pound bags of potatoes. There was
surprisingly little variation from firm to firm

in the time required to package each item.

Material Costs

There was considerable variation in the price

paid for poly bags in the six firms where costs

were analyzed. The difference was due to the size

of the bag, the thickness, the number of colors,

the extent of printing, whether the bag was flat

or gusseted, and the skill of the buyer in obtaining
discounts. Some firms used a slightly larger bag
than was necessary so as to have a longer neck,
which made bag closing easier. When filled too
full, the poly bags were difficult to pack in the con-
tainers and to display. Average material costs

for the major items are shown in table 39.

Burden

The burden charge is largely dependent on the
volume of the packaging installation. The equip-
ment depreciation and interest charges will be
constant for any volume; hence, the charge per
package will vary with volume. Maintenance, re-

pairs, rent, utilities, and other variable costs will

change slightly with volume. Supervision de-

pends on whether the foreman is in charge of one or

more lines or whether he had additional duties

not related to produce packaging. The charge for

the forklift truck and operator should depend on
volume, but in practice they are assigned to one

Table 38.

—

Average labor costs per packt •ge In 4 firms for pat lea (/'nig spec!fed in the central warehouse

Items
Potatoes,
10 pounds

Potatoes,
5 pounds

Onions,
3 pounds

Apples,
4 pounds

Oranges,
dozen

Grape-
fruit,

8-pack
Average

Firm 1. .

Man-min.
0. 60
.50
. 57
.48

Man-min.
0. 42
.38
. 46
. 41

Man-min.
0. 34
.35
. 41

.36

Man-min.
0. 48
.39
.48
. 45

Man-min.
47

Man-min.
0. 52

Man-min.
0. 48

Firm 2 . 41
Firm 3 _. .50 . 52

. 54
. 49
. 44

. 54 . 42 .36 . 45 .48 . 53 . 46

Cost per package at $2.52 per hour '._

Cents

2.27
Cents

1. 76
Cents

1.51
Cents

1. 89
Cents

2. 02
Cents

2. 23
Cents

1. 93

1 The average wage rate was based on an analysis of wage rates in seven firms and includes fringe benefits which
varied from 15 to 23 percent. The ratio of female to male typically was 8 to 3.

Table 39.

—

Average material cost per package for packaging produce in 6 firms

Produce item Firm 1 Firm 2 Firm 3 Firm 4 Firm 5 Firm 6 Average

Potatoes, 10-lb .

Cents

2. 29
1.24

. 97
1. 11

1. 11

1. 73

Cents

1.84
1. 20

. 97
1. 03
1. 13
1.84

Cents

1. 76
. 94
.86
. 92
.92
1.76

Cents

2. 04
1.54
1. 04
1.29
1. 04
2. 04

Cents

2. 44
1.50
1.26
1. 58
1. 50
2. 32

Cents

2. 06
1.23
.81

1. 56
1. 36
2. 06

Cents

2. 07
Potatoes, 5-lb___ . 1. 28
Onions, 3-lb .98

1. 26
1. 18
1. 96

1 The size of the bag, its thickness, type of construction, and amount of color printing varied from firm to firm. Th<
one-piece closure costs 0.04 cent per bag and is included in the cost of the poly bag.
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or more packaging lines for a fixed period each

day. The same forklift truck will be used during
one or more night shifts, so only part of its use

is charged to produce packaging. More time is

required to package certain items; therefore, it is

necessary to allocate the burden proportional to

the time that each item uses the packaging facili-

ties. For example, in firm 1 the productivity index
for 10-pound bags of potatoes is 125 and for 3-

pound bags of onions is 71. Thus the 10-pound
unit uses the facilities 76 percent more time than
the 3-pound unit. For the four firms, the average
burden charge ranges from 0.41 cent on 3-pound
bags of onions to 0.63 cent for eight grapefruit

(table 40).

Warehouse-to-Store Shipping Containers

The cost per package for reusable, master con-

tainers depends on original cost, depreciation, trips

per week, number of packages per container, and
the labor costs to return empties to the central

warehouse. Assumptions used in developing con-

tainer costs for a warehouse produce packaging
operation of 70,000 packages per week were: (1)
That each container would make V/2 trips per
week; (2) that they would last an average of 5

years; (3) that a 20-percent allowance over aver-

age requirements would handle peak daily require-

ments; and (4) that the containers would nest

and stack, be made of polyethylene plastic ma-
terial, and cost $5. Since the material and labor
cost for the container are the same for each trip,

the cost per item will vary with the number of

X~>

packages per container. The cost per package
ranges from 0.14 cent for 3-pound bags of onions

to 0.50 cent for 10-pound bags of potatoes (table

41).

Total Packaging Cost at Warehouse

The average cost per item for packaging bagged
produce items in a simulated central warehouse
operation is 4.23 cents per package. The cost

ranges from 3.04 cents for 3-pound bags of onions
to 5.44 cents for 10-pound bags of potatoes (table

42). This cost of labor, materials, and burden
does not represent one firm or one type of equip-

ment but an average of several firms. The return-

able container witli the lowest total cost (table 41)
was used to determine the packaging cost that a

firm can expect for central produce packaging.
If a firm with an average volume of 70,000 pack-
ages per week were to adopt the improved methods,
equipment, materials, layout, and operating prac-

tices that have been discussed in this report, it

would be possible to have an average cost of 3.58

cents per package. This simulated cost is that

which was experienced by the firm which had the

lowest cost in any of the three categories : Labor,

materials, and burden. The costs are as follows

:

Cost Cents

Labor 1.72
Materials 1.18
Burden .38

Containers .30

Total 3.58

Table 41.

—

Cost per consumer package for warehouse-to-store returnable containers

Consumer package
Proportion
of volume

Packages
per week

Bags per
container

Container
trips per
week

Containers
required '

Cost per
package 2

Potatoes, 10-lb. . .

Percent

28
20
17
19
11

5

Number
19, 600
14, 000
11,900
13, 300
7,700
3,500

Number
6

13
22
12
16
8

Number
3, 267
1,077

541
1,108

481
438

Number
2, 614

862
433
886
385
350

Cent

0. 50
. 23

Onions, 3-lb . 14
. 25
. 19
. 38

Total 70, 000 6,912 5,530

Each container will make on the average V/i trips per
week. An allowance of 20 percent has been added to
handle peak daily requirements.

2 Cost per container (3.03 cents) divided by number of
bags per container. Cost per container was computed as
follows:

Depreciation allowance: 5,530
containers at $5.00 with 5-year
depreciation

5 '53

5

0X5= $5,530

Interest: Five percent on half the
life of the container:

(5,530X5) X0.05
2

Labor: Return of containers from
store to packaging line at 0.26
minutes per container:

6,912X52 < 0.20 = 93,450

93,450 at 5 cents/min.
4, 672

TotaL._
Cost per package: $10,893

... $10,893

= 0.30 cent
70,000X52

Cost per container: (70,000-^6,912) X 0.30 cent= 3.03
cents
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Table 42.

—

Total cost per consumer unit for packaging specified produce items in the central warehouse.
by cost Hems x

Cost item
Potatoes,
10 pounds

Potatoes,
5 pounds

Onions,
3 pounds

Apples,
4 pounds

Oranges,
dozen

Grape-
fruit,

8-pack

Average
cost per
package

Cents

2. 27
2. 07
.60
.50

Cents

1. 76
1. 28

. 47

.23

Cents

1.51
. 98
. 41
. 14

Cents

1. 89
1.26
.50
.25

Cents

2. 02
1. 18

. 57

. 19

Cents

2.23
1. 96

. 63

.38

Cents

1. 94
1 47

. 52
Warehouse to store containers .30

Total packaging cost per bag. _ 5. 44 3. 74 3.04 3.90 3.96 5. 20 4. 23

For details, see tables 38, 39, 40, and 41.

Cost Comparison

This study has developed the savings that can
be anticipated through the receiving of produce
in pallet containers as compared to standard ship-

ping containers. It has also determined the costs

of packaging at alternative locations. Any deter-

mination of where to package must consider the
overall system and include those costs factors af-

fected by the location of the packaging facility.

The cost comparison was therefore expanded to

include freight and costs related to receiving prod-

uce in different types of containers.

The cost of packaging produce with the semi-

automatic machine at the store, using improved
methods, equipment, and layout, is the same as the

costs that four firms experienced when packaging
at the central warehouse using average methods,
equipment, and layouts. This cost (4.2 cents per
package) is 1.6 cents less than the upcharge for

source-packaged produce, which was used in this

study (table 43).

When the cost of freight, receiving containers,

and labor is added to the packaging costs, the low-

est cost location for packaging is at the central
warehouse. As indicated in table 44, the cost at

the central warehouse is 11.4 cents per package.
The most costly location is the retail store using
conventional equipment and work methods or
purchased prepackaged. There is a potential an-
nual savings of $101,920 for a firm that packages
at the central warehouse and has an average out-

put of 70,000 packages per week.
It should be emphasized that this savings ap-

plies only to certain bagged items (potatoes,

onions, citrus, and apples), which typically ac-

count for 25 to 35 percent of the produce depart-
ment's volume. Preliminary research on bananas,
lettuce, and tray-packed items (large-sized apples,

oranges, peaches, and pears and beans, corn,

grapes, tomatoes, and similar produce) shows sim-

ilar savings when the packaging is moved from
the retail store to the central warehouse.
There is an opportunity for the retail food firm

to realize considerable savings in a program of

central produce packaging. These savings are

accomplished through more efficient use of labor,

equipment, materials, facilities, and shipping con-

Table 43.

—

Cost per consumer unit for packaging produce at the retail store and at the central

warehouse, and the upcharge for source-packaged produce

Packaging location
Potatoes

Onions, Apples,
4 pounds

Oranges,
dozen

Grape-
fruit,

Average
cost per

10 pounds 5 pounds
3 pounds 8-pack package

Retail store:

Hand packaged
Cents

7.8
5. 2
5.4

Cents

4. 7

3.8
3. 7

6.

Cents

3.9
3.3
3.0
4. 3

Cents

5.8
3.9

5. 5

Cents

5.6
3. 7

3.9
7. 1

Cents

6. 1

5.0
5. 2
8.6

Cents

5. 7

4.2
4. 2

Cost to firm when source packaged .

.

6.8
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Table 44.

—

Total cost for packaging produce at

alternative locations, 1964 '

Packaging location

Store:
Machine packaged
Manual

Warehouse, lowest cost method-
Source

Total cost
per con-
sumer unit

Cents

12. 5
l I 2

I L. I

14. 2

Total cost

per year

Dollars

455, 000
516, 880
414, 900
516, 8S0

For additional details see table 68.

tainers. Central packaging also affords the com-
pany an opportunity to effect better control of

quality and to recoup more from salvage materials
and off-quality produce. Central packaging facili-

tates the scheduling of produce and labor and per-

mits better control of costs. The central warehouse
packaging of produce appears to be part of a trend
to move processing out of the retail food store.

The savings through central packaging will allow
the firm to upgrade quality without increasing
the selling price or to increase volume by reducing
the selling price. Central packaging permits the

retail stores to concentrate on merchandising and
the warehouse to concentrate on manufacturing.

STEPS IN CONVERTING FROM IN-STORE TO CENTRAL
WAREHOUSE PACKAGING

The conversion from in-store to central produce
packaging involves a substantial investment and
a change in the working conditions of many em-
ployees. Before making the decision the retail

food firm should carefully evaluate the relative

merchandising advantages of packaging at the

alternative locations. The store can readily adjust
to its clientele, whereas the warehouse can quickly

react to competition and to changes in quality and
can change price or package size for all stores.

The retail firm should consider the availability

of the desired quality from alternative sources.

Can they obtain packaged produce in the sizes and
quantity desired s What is the relative advantage
of source-packaged produce with many different

brands as compared to store-packaged produce
with a company brand? Will central packaging
allow the firm to offer its customers something in

the way of price, quality, or convenience that its

competitors cannot ?

It is easier to obtain answers to the economic
aspects of central packaging. Before the retail

firm is committed to a change, it should estimate
the costs of central packaging (labor, materials,

depreciation, containers, transportation, utilities,

and burden). These costs should be compared
with in-store packaging costs. Too often the oper-
ator's estimate of total packaging costs consists

only of labor and materials. Produce packaging
in the store must bear its proportionate share of
space and burden costs. It also should reflect the

possibility of an expensive shipping container
( from the grower)

.

The retailer should then carefully evaluate the

cost, availability, and quality of grower-packaged
produce. If there is an established terminal
packer, his charges should be compared whh pack-
aging costs at store and warehouse.
Estimated volume will play a key role in the

warehouse cost calculations. An equally impor-

tant step during the planning stage is to consider
all those who have an interest in produce packag-
ing and either make them a part of the team or
keep them informed. The following steps are not
listed in the order of importance but rather in a

suggested planning sequence.

Decide on equipment requirements.—The antic-

ipated volume will to a large extent determine
whether the line will use specialized equipment
or have the flexibility to handle a variety of items.

A high-volume operation (in excess of 80,000 bags
per week) can use a high-capacity machine-paced
bagger for potatoes and onions and a more ver-

satile and relatively bruise-free line for other
items. The feed belt and the L-type take-away
belt should be long enough to add additional
bagging heads.

Plan the layout.—The packaging facility should
allow for the orderly movement of product from
storage, through packaging, and during shipment
to the stores. Handling equipment for produce
and packaging should be used to eliminate manual
handling. Provision for normal expansion should
be considered as well as addition of such new items

as trayed packages, salads, lettuce, and bananas.
Determine number and design of containers.—

The number of warehouse-to-store containers will

be determined by anticipated volume and the num-
ber of trips per week. The design will in part

be determined by the pallet size and material-
handling equipment but should stack and nest,

hold about 60 pounds, and be easy to handle.

Pallet-size containers should be used to receive

produce, and the necessary equipment should be
incorporated in the layout.

Develop a system for production scheduling and
cost control.—If necessary, the store order forms
and the daily requisition should be modified. A
form to schedule product and labor should be pre-

pared. A system of cost control should be devel-
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oped and incorporated in the present cost -account-

ing system. Periodic reports for the -week,

month, period, or quarter should be planned, and
standards should be developed in order to evaluate
performance.
Plan for improved quality control.—There is an

opportunity for rigid control of quality at the

central warehouse if everyone is conscious of the

problem. Someone with considerable retail prod-
uce experience will have an understanding of the

merchandising problems. All packaged produce
should be coded to protect warehouse and store.

Arrange for the -work force.—If it is thought
that the line will not operate on a full schedule, be

sure the people are willing to work on a flexible

schedule. The worker who dumps the produce
should be reasonably strong and be able to keep the

feed belt full so as to encourage higher output.
The bag fillers and the tape closer should have
good manual dexterity. Each member of the crew
should be re-evaluated after 6 weeks.

Adjust ?nargins to reflect new cost conditions in

store.—The gross margin of a produce department
that, does in-store packaging includes labor, ma-
terial, depreciation, and burden. When this func-

tion is transferred from the store, the gross margin
should be adjusted correspondingly {12). When
the items discussed in this report are packaged at

the central warehouse, the gross margin of the en-

tire produce department can be reduced by 4.3

percent (table 45). Store packaging costs range
from 3.9 cents on 3 pounds of onions to 7.8 cents

on 10 pounds of potatoes.

Table 45.

—

Adjustment of produce department gross margin when selected items are packaged prior to

receipt at store 1

Potatoes
Reference Item Onions,

3 lb.

Apples,
4 lb.

Oranges,
dozen

Grapefruit,

code 8-pack
10 lb. 5 lb.

A Size of receiving unit pounds.. 100 100 50 40 40 2 1%
B Packages per receiving unit number. . 10 20 16 10 m 12
C Cost of merchandise 3 dollars .. 3.40 3. 40 3. 00 4.50 3. 24 4.05
D Typical gross margin percent. . 24. 6 24.6 27.9 32. 5 25. 9 25. 9
]•; Retail price per container (E) = C-K100-D)

X100 dollars.. 4. 51 4. 51 4. 16 6.67 4.37 5. 47
F Average selling price (F) = E-hB cents.. 45 23 26 51 38 46
G Sales per week (G)=HXF 4 dollars.

_

302 110 106 233 100 55
H Packages sold per week 5 number.

.

672 480 408 456 264 110
I Percentage of packaged volume 6 percent.. 10. 1 7.2 6. 1 6.8 4.0 1. 8
.1 Gross margin per package (J) =FX D.percent.. 11. 1 5. 7 7.3 16. 6 9. 8 11.9
K Total gross margin per week (K) =GXD

dollars __ 75 27 30 75 26 14

L Packaging cost per consumer unit 7 cents.. 7.8 4. 7 3.9 5.8 5. 6 6. 1

M Packaging cost per receiving unit (,M) =BXL
cents.. 78 94 62 58 64 73

N Adjusted gross margin per unit with prestore
packaging (N) =E-(C+ M)-^E percent.. 7.3 3.8 13. 23.8 11. 2 12. 6

<> Adjusted gross margin per item per week with
prestore packaging (0)=NXG dollars.. 22 4 14 55 11 7

P Gross margin on all other commodities 8

dollars _

.

825 873 870 825 874 886

Q Adjusted overall produce department gross
margin when gross on items is reduced
through prestore packaging (Q)=0+Ph-
$3,000 percent.. 28. 2 29. 2 29. 4 29.3 29. 5 29. 8

R Adjustment to produce department gross
margin with shift to prestore packaging
(R)=0.30-Q percent.. 1.8 .8 .6

•
' . 5 . 2

1 The technique for adjusting produce department gross
margin and much of the basic data was adopted from a
Delaware report (12).

2 In bushels.
3 Average prices on Chicago market 1962.
4 These items represent 30 percent of produce sales.
5 This is based on the ratio of 800 bagged items per

$1,000 produce sales and for each item the weighting
factors as shown on p. 2 are used. In this analysis the
above bagged items represent 36 percent of produce
packages.

6 For each item the percentage to total packaged volume
is calculated by multiplying the percentage of the item

to total bagged volume times 36 percent. For example,

28X0.36=10.1 percent.
7 For details, see table 67, p. 105.
8 This analysis assumes an average gross margin in

produce departments of 30 percent. Therefore to find

Q we use the formula H + X-h $3,000= 0.30 and solve for X.
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In a $3,000-per-week produce department that

sells 2,400 consumer units of bagged potatoes,

onions, apples, oranges, and grapefruit per week,
the transfer of the packaging function out of the

store will reduce costs $127 per week. If margins
are not adjusted to reflect the elimination of cer-

tain packaging costs at the store, then the firm in

effect is charging twice for packaging. This will

put a brake on sales and undermine the store's

competitive position.

Methods of stimulating production.—The fol-

lowing list represents practices that have been
used by cooperating firms

:

1. Keep feed belt full.

2. Constantly check on production. Give bag
fillers a measured number of bags or install coun-

ters on machine.

3. Keep crew advised of output and productiv-

ity. Use charts and post on bulletin board.

4. Keep close tab on product changeovers. Com-
bine short runs on alternate days or use separate

bagger. Have assigned jobs during changeover.

5. Create conditions conducive to productivity,

such as music with frequent change in tempo, job

rotation, good lighting, and air-conditioning. Get
ideas from the crew on how to simplify the work.

CASE STUDIES

The equipment, layout, work methods, and op-
erating practices cf five firms in which studies
were conducted are explained in detail to illus-

trate how produce is typically packaged at the
central warehouse. The total packaging costs and
the component costs are not comparable because
of differences between firms in packaging-mate-
rial costs, wage rates, and overhead.10 In addition,
productivity is affected by supervision, morale,
equipment, length of production runs, and volume.
The cost of the warehouse-to-store container is

included because it is a significant cost factor and
because of the variation from firm to firm.

Firm A
The produce packaging line at firm A can re-

ceive produce in either conventional shipping con-
tainers or pallet box containers (see fig. 32). A
forklift truck places pallet loads on a floor-level
roller conveyor that holds four pallet loads of
merchandise. This will supply the line for ap-
proximately 20 minutes for packaging 10-pound
bags of potatoes or 30 minutes for 5-pound bags.
A pallet-box tipper is used to deposit produce

from bins into a receiving belt (fig. 57). The
empty bins are collapsed and stacked on pallets.

Conventional containers are handled on the same
dual-purpose tipper that converts to a lift table.
Less manual effort is necessary when the product to
be dumped is at the right height.

Bins can increase, labor productivity. When
bins were used to feed the line, 10-pound bags of
potatoes required 0.45 man-minute per bag. When
100-pound burlap bags were used to feed the line,

10-pound bags of potatoes required 0.58 man-min-
ute per bag. Packaging 5-pound bags of potatoes
required 0.38 man-minute with bins and 0.40 man-

10 In all case studies "burden" represents rent, utilities,
insurance, interest, depreciation, maintenance, and other
miscellaneous occupancy charges.

minute with 100-pound burlap bags. Productivity
was increased with bins, because less labor was
needed to feed the line and because bins were more
effective in keeping the hoppers supplied with
potatoes.

Produce is conveyed over a roller grader to a

one-way feed belt. Adjustable positive plows di-

vert product into each of seven hoppers in accord-

ance with the speed of the individual bag fillers.

The plows can be adjusted to bypass one hopper
and maintain a flow into the other hoppers (fig.

32). After being filled, open poly bags are con-
veyed on a cleated L-type take-away belt to a

semiautomatic tape closer. Each bag filler has a
manual-type tape closer to use during tape change-
over, breakdown, or when the output of the line

exceeds the capacity of the central closer.

At the packout area an empty container is trans-

ferred from a nested stack to a stationary section

of roller conveyor. Bags that accumulate on the

turntable are then packed in a container. A gentle

shove starts the filled container down the gravity

feed conveyor to the place where they are stacked
on pallets. Another floor-level conveyor provides
accumulation for pallet loads of packaged mer-
chandise, which is transported to storage racks by
forklift truck.

Three men and nine women are employed on
the line. One man feeds the line with product, a

second man stacks filled containers on pallets, and
a third man helps feed the line and performs house-
keeping duties. kSeven women work at filling

units, one woman guides bags through a semiauto-
matic tape closer, and one woman packs out con-

tainers at the turntable. When quality is below
normal, one or more crew members grade the

produce.

Changeovers were a problem at firm A, because
of the great number of different produce items and
sizes run on the line each day. Much of the non-
productive time is converted to useful work at a
bagging table situated near the filling units where,
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Figure 57.—Equipment for packaging produce at firm A: A, Pallet-box tipper; B, tipping produce on belt

type bagging machines ; D, filling poly bags ; E, closing poly bags ; and F, the packout areas.

hopper-
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during the changeover, the crew bagged items such

as 6-pack lemons, which are not easily packaged on

the line. The low ratio of run time to change-

over time make short production runs undesirable

on the complete bagging line. Firm A uses a

separate hopper-type bagging unit for production

runs of 200 bags or less. Overtime increased the

direct labor cost on all bagging by 8 percent.

Packaging costs ranged from 3.8 cents for 3-pound

onions to 6.2 cents on 10-pound potatoes (table

46).

Table 46.

—

Produce packaging costs at -firm A

Produce
item o

3
"5

c

pq

a;

o
O

o
H

Potatoes:
10 1b .-- .

Cents

2. 52
1.76
1. 43
2.02
1.97
2. 18

Cents

2. 29
1.24
.97

1. 11

1. 11

1.73

Cent

0. 59
. 41

.33

.47

.46

. 51

Cent

0. 75
. 45
. 22
.30
.30
. 50

Cents

6. 15
5 lb 3. 86

Onions, 3 lb

Apples, 4 lb

Oranges, doz
Grapefruit, 8-pack

2. 95
3. 90
3. 84
4. 92

See footnote 16, p. 89.

Firm B
The produce bagging line at firm B is used

almost entirely for bagging potatoes and onions
(fig. 58). Poly-bagged units consist of 4, 5, and
10 pounds of potatoes and 3 pounds of onions.

Potatoes are received in either lOO'-pound burlap
bags or 50-pound paper bags; onions are received

in 50-pound sacks. The items are placed on pallets

as received and transported to warehouse floor

storage near the line.

A forklift truck is used to position pallet loads

on both sides of the dumping area. The items are

deposited on a receiving belt and moved over a

roller conveyor that takes the produce through a

brush and vacuum cleaner and onto a two-way
feeder belt system (fig. 59). Iron rods divert the

product into the four double-head level-feed

baggers.

Consumer-size bags are placed on a right-angle

take-away belt that conveys them to a central wire
closer. After they are closed, bags are conveyed
to an accumulation turntable where they are

packed into salvage containers or cribs. The typi-

cal salvage containers are two-piece corrugated
banana boxes, corrugated egg cartons, and reusable

chicken crates. Before they are rilled, these con-

tainers are pla-ced on a stationary section of con-

veyor where lids are opened or removed. When
filled, the containers are closed and pushed onto a
belt conveyor, where they accumulate for stacking
on pallets. A forklift track transports pallet

Figure 58.—Layout of produce paakaging line at firm

779-199 0—65-^7
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Figure 59.—Produce packaging equipment in firm B: A, Line feeding; B, bag filling; C, bag closing; and D, packout.

loads of consumer bags to storage racks. A crib
is a pallet container that accommodates 75 10-

pound bags or 100 5-pound bags.

A labor force of 10 to 12 employees produce
about 55,000 bags per week. Six to eight women
fill bags while one woman operates the closer, one
person tills containers at the turntable, and two
men supply the line with the product, stack con-
tainers on pallets, provide empty containers at

the turntable, and carry bagged merchandise to

storage racks. The work of these men is flexible;

they rapidly change to jobs urgently needing as-

sistance. Occasional production peaks require the
help of a second closer and assistance at the turn-

table. When poor quality produce is run, one or
more fillers perform as full-time graders; other-

wise, grading is done at the individual bag-filling

stations.

Salvage containers create handlings and storage

problems. A study revealed that the unnecessary
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handling associated with these containers

amounted to almost $10,000 yearly. Salvage con-

tainers were stored at the warehouse in large num-
bers. When the supply is abundant, salvage con-

tainers are collected and stored for periods of short

supply. There were occasions when the How of

salvage containers from stores and warehouse was
insufficient and the firm bought salvage containers

locally. Many times the base and lids are used

as separate containers and consequently have lim-

ited stacking strength. The study did not attempt

Table 47.

—

Produce packaging costs <it firm B

Produce item o
Si
03 3

pq

'55

3
O

Potatoes

:

10 1b
Cents

2.30
1. 75
1. 79
1.61

Cents

1.84
1.20
1. 03

. 97

Cent

0.47
.35
. 36
.32

Cent

0.94
. 43
.38
.28

Cents

5. 55
5 lb 3. 73
4 lb . 3. 56

Onions, 3 lb 3. 18

1 See footnote 16, p.

to measure the bruising when the containers were
slacked live and six high without lids.

This firm operates with favorable labor, ma-
terial, and overhead costs. Relatively low wage
rates, coupled with few changeovers and a steady

work pace, result in a moderate labor cost per bag.

Packaging costs ranged from 3.2 cents for 3-pound
bags of onions to 5.6 cents for 10-pound bags of

potatoes (table 47).

Firm C
Firm C packages a wide variety of produce

items in different sized consumer packages. Prod-
uce is received in either conventional or pallet

box containers. The line is equipped with a hy-
draulic pallet-bin tipper to discharge the produce
received in pallet boxes. Conventional shipping
containers on a pallet are placed on a platform
level with the receiving belt (fig. 60). Other basic

equipment includes a roller-conveyor, two-way
feed belt, three double-head baggers, cleated

L-type take-away belt, semiautomatic tape closer,

and turntable (fig. 60).

The normal crew consists of a line feeder (male)
who either dumps produce from conventional con-

tainers onto the feed belt or operates the bin tipper,

five to six girls filling bags at dump chutes, one

Figure 60.—Finn C: Produce packaging equipment

—

A, Line feeding with pallet box tippers; B, double-head level-belt

baggers ; (', filling poly bags, and D, layout of the produce packaging line.
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Figure 61.—The potato packaging line at firm D; A, Line feeding; B, hopper-type baggers; C, filling and closing; D,
packout.
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Table 48.

—

Produce packaging costs at firm C

Produce item

o 5

5
O

o
H

Potatoes

:

101b
5 lb..

Cents

2. 39
1. 93
1. 72
2. 02
2. 10
2. 18

Cents

2. 44
1.50
1. 26
1.58
1. 50
2. 32

Cent

0.57
. 46
. 41
.48
. 50
. 52

Cent

0. 60
. 30
. 18
. 36
. 30
. 45

Cents

6.00
4. 19

Onions, 3 lb

Apples, 4 lb

Oranges, doz
Grapefruit, 8-pack_._

3. 57
4. 44
4. 40
5. 47

1 See footnote 16, p. 89.

girl operating a central closer, and one man plac-

ing filled bags in returnable containers. Some-
times a girl will grade the produce or, during pro-

duction peaks, assist in placing filled bags in

master containers. The line is supplied by a fork-

lift operator, whose time is used almost entirely

by the line. Average production is 46,000 bags
per week. The packaged produce is shipped to

the stores in returnable nest-and-stack fiberglass

containers.

All packages except onions are in polyethylene
bags. A plastic mesh bag is used for onions be-

cause it permits better airflow. Its disadvan-
tages are higher cost, greater bruising, and filling

and closing problems as compared to polyethylene
bags. Packaging costs ranged from 3.6 cents for

3-pound bags of onions to 6.0 cents for 10-pound
bags of potatoes ( table 48 )

.

Firm D
Firm D is a rather large-volume packaging

facility that has four separate lines for bagged
produce and additional lines for other types of
produce items (see fig. 34). Each line is designed
to handle a particular type or group of products,
which permits the use of the specialized equip-
ment for certain items. For example, the onion
line has a brusher and vacuum to remove loose

peels, the potato line has a washer, and the apple
line has padding to reduce bruising.

Potatoes are received in either 50-pound paper
bags or 100-pound burlap bags. A forklift truck
elevates a pallet load of bags to a dumping plat-

form. One man working on the platform feeds

the packaging line except when the combined lines

are packaging 10-pound bags of potatoes and then
a second man is added to the crew. Potatoes are

conveyed through a washer and onto a grading
conveyor where they are constant ly inspected. The
potatoes move to a one-way feed belt which has
a stationary plow, extending the length of the

bagging machine hoppers, to push potatoes equally
into the hoppers. Both 5- and 10-pound bags are
filled with potatoes at seven bagging machines
( lig. 61) . A woman at each machine fills and closes

each bag before placing it on a flat take-away belt,

An accumulating table catches bags as they leave
the take-away belt, The table is sloped so that

bags slide to one end where they are packed six

10-pound or twelve 5-pound bags into a wooden
container of 60-pound capacity. Packout of con-
tainers requires two men to obtain box, fill box,
and place box on pallet.

Fifty-pound onion bags are emptied onto a re-

ceiving belt that conveys the onions to a cleaner.

Brushes and airflow remove loose onion skins. A
two-way belt system with iron-rod diverters feeds
the produce to two double-head baggers. Four
women fill and manually close 3-pound bags at

the heads. At the packout table a man places
eighteen 3-pound onion bags into a wooden salvage
container.

An apple and orange bagging line uses four
bagging machines. The line runs parallel to the

potato (tagging line and may be tied in with the
potato line when there is a need for increasing
potato package output, Local apples are received
in wooden field crates belonging to the grower.
Most of the oranges and other apples are received
in two-piece corrugated containers. Incoming
boxes of apples and oranges are tipped onto a re-

ceiving belt and are distributed to the bag machine
hoppers on a one-way feed belt. The bags are
filled and closed before being placed on a conveyor
leading to a packout turntable. Salvage contain-
ers (usually tomato boxes) are used for shipment
to the store; they hold six 4-pound apple bags.

Six workers on the line include one man to supply
produce to the line, four women to fill and close

bags, and one man to fill containers.

Containers are a major cost item in this firm

because of the limited number of round trips, the

number of handlings, the space needed to main-
tain a reasonable inventory of empty containers,

and the need to make two intermediate stops be-

tween the prepack warehouse and the store (at

the distribution center and salvage warehouse).
The types and number of container handlings
are illustrated by figure 62. Packaging costs

range from 3.6 cents for 3-pound bags of onions to

<;.:> cents for 10-pound bags of potatoes (table 49).
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Figure 62.—Flow diagram of containers for packaged produce when packaged centrally.

Table 49.

—

Produce jiackaging costs at firm D

Produce item

|
§

1
5

,

Potatoes

:

101b_-_
Cents

2. 13
1.82
1.59
1.99
2.08
2.39

Cents

2.06
1. 23

. 81
1. 56
1. 36
2.06

Cent

0. 75
.64
. 57
.70
.75
. 85

Cents

1.54
. 77
.58

1. 54
1. 16
.93

Cents

6. 48
5 lb 4. 46

Onions, 3 lb

Apples, 4 lb

Oranges, doz
Grapefruit, 8-pack-_.

3. 55
5.79
5. 35
6. 23

footnote 16, p. 89.

Firm E

The produce line at firm E is used almost ex-

clusively for packaging 10 and 5 pounds of pota-

toes. Because of the limited number of items, this

firm was not included in the evaluation of packag-

ing costs in four firms. This firm used a rotary-

type bagger that automatically fed produce into

the bag. Potatoes in conventional 50- and 100-

pound shipping containers were dumped into the

hopper. One and sometimes two girls hung the

poly bags on the machines, two girls checked the

weights in the filled bags, one girl closed the bags

on a semi-automatic wire closer, and three or four

men placed the five 10-pound or ten 5-pound potato

bags in kraft baler bags (fig. 68). The estimate

for burden charges (see p. 84) was based on data in

similar firms. The container cost is high because

of the one-trip baler bag (table 50).

Table 50.

—

Produce packaging costs at firm, E

Produce item
o
.a

1

_3

pq O
o

Potatoes

:

101b
Cents

2. 17
1. 52

Cents

1. 92
1. 03

Cent

0.70
. 55

Cents

1.94
.97

Cents

6. 73
5 lb 4. 07

Estimated; see footnote 16, p. 89.
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-Equipment for produce packaging at firm E; A, Hanging empty bags; B, checking for weight; 0, bag
closing; D, packout in baler bags.
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APPENDIX

Table 51.

—

Pallet box capacity and weight of product for alternative depths and different common carrier load*

Pallet depth (inches)

Pallet-box
capacity

Apples or

grapefruit,

321b. per

cu. ft.

Oranges,
34 lb. per
CU. ft.

Potatoes
and onions,
40 lb. per
a:, ft.

Empty
pallet con-
tainer and

base '

Tare per
load '

Capacity ami Weight of Product and Containers

Triple stacking: Cu.fl.
21.60
22. 68
23. 76
24.84

32.40
34.56
36. 72

38.88

Pounds
691
726

760
795

1,037
1,106
1.175
1,244

Pounds
734

771

845

1,102
1.175

1,248
1,322

Pounds
864
907
950
994

1,296
1, 382

1 169

1,555

Pounds
44

44
45
45

44.5
45.5
40.5
47.5

Pounds
2.376
2. 376

2, 430

Double stacking:
1,602

1,074

Common Carrier Load Capacity *

Triple stacking:
39, 700
41,600
43, 500
45,400

38, 900
41,500
44, 000
46, 500

42, 000
44, 000
46, 100
48, 100

11.300

44, 000
46, 600
49, 300

49, 000
51,400
53, 700

56, 100

48, 300
51, 400
55. 300
57, 690

Double stacking:

i All pallet capacities arc for a 42- by 47-inch two-piece corrugated pallet con-
tainer. For details on tare weights sec tables 52, 54, 55, and 56.

- This is based on 54 containers for triple-stacked loads and 36 containers

for double-stacked loads. This applies to 37- to 40-foot over-the-road trailers

and 33-loot refrigerated rail cars.

3 This is equal to the weight of product and empty containers for the load

-Development of production standard for receiving oranges in trailers at the central warehouse
receiving containers

Worker and job element
Total

elemental
time

Frequency
element
occurs

Weighted
elemental

time

Receiver: Minutes
0.691
.194
.120
.264
.551

Percent
3.7

100.0
100.

inn

3.7

Minutes

Unloader:
.598
.390

4.060
.323
. 466

3.7
100.0
100.

81.5
3.7
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Table 53.

—

Development of production standard for receiving oranges in trailers at the central warehouse in pallet
containers

Open door and position dock plate-
Enter car with transporter
Engage pallet

Move load to temporary storage
Move plate and close door
Obtain transporter
Return to car
Remove dunnage
Install light

Close warehouse doors..

Total time per pallet box
Fatigue and personal allowance (10 percent).

Standard time per pallet 1

Standard time per load...

Table 54.

—

Production standard for feeding the packaging line when shipping containers are emptied by hand

Potatoes Oranges

Job element
Time Frequency of

occurrence
Weighted

time
Time Frequency of

occurrence
Weighted

time

Minutes
0.084
.073
.110
.0S2

Percent
100.0
100.0
100.0
14.5

Minute
0.084
.073
.110
.012

Minute Percent Minute

0.080
.082
.044

100.0
14.5
100.0

1.200
.070

2.6
10.0

.024

.007 .070
.100
.060

10.0
100.0
100.0

.310

.046

.356

.356

Table 55.

—

Production standard for feeding the packaging line when produce is received in pallet containers

Cut tape and place aside
Position pallet box in tipper
Raise pallet box
Rake out remaining produce
Lower pallet bo*
Remove from tipper
Collapse pallet box and stack on pallet..

.

Delay
Check on tipper
Police area
Remove pallet box cover and place aside

.

Pull pallet box forward

Total time per pallet box
Fatigue and personal allowance (10 percent)

.

Standard time per pallet box
Standard time per hundred" eiiiht

.

luii.ii

urn.

n

100.0
100.0
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Table 56.

—

Cost of receiving potatoes shipped by rail car from Idaho to Minneapolis, Minn., by type of container

Standard Tw j-eell corrugated '

100-pound
burlap

50-pound
baler bag

1 trip 3 trips 5 trips
pullet -'

Per container:
Material: Dollars

3 0.13
Dollars

<0.08
Dollars

3.011

1.20
.26

14. 04

.58

Dollars

1.00
. 12

. 26

14.04

.58

.66

.03

.08

Dollars
0. 60

'.26

14. 04

.58
. 66

. 03

.08

Hollars

Freight:
1.08
.01

.54

. 02 1.30

Labor: '

.02

.02

.01

.02
.03
.08

1.26 .67 10. 10 16. 77 16.37 17. 27

590
Cents

12.6

627
Cents

13.4

( mix
14.8

604
Cents

12. y

589
Cents

12.6

622
( 7 ills

13.3

' As illustrated in figure 111, two-cell double-wall corrugated box base with
pad and identical top and bottom caps. The box costs $3, holds 1,300

pounds, weighs 29 pounds. Dimensions arc 42 by 47 by 30 inches deep.
- This 2-pioc" wooden collapsible container, as illustrated in ligure y, will

make an estimated 50 trips, weighs u(i pounds, and costs $10. so.

3 At 8182 per 1, , these bags cost Is cents each; average salvage value is

5 cents.
* This 2-color printed, wet strength, satchel bottom bag costs 8S0.SII per

1,000 and weighs 1 pound.

5 The modified 4-way-entry wooden pallet as illustrated in figure 6, costs
81.20, weighs 25 pounds, and will make an estimated 10 trips.

6 Laminated ravon si rapping at 817.25 per l.iinii yards; the 40 feet used per
box costs 23 cents. The metal clips cost $10,311 per 1,01111, or 3 cents per box.

" Freight from Idaho to .Minneapolis, Minn., is Si. iis per cwt. for minimum
car weight of 45, Olio pounds.

' Under Western Trunk Line proposal No. 113-332 shippers can return
knocked-down pallet containers at a rate of $1.23 per cwt.

> At a wage rate of $3.00 per hour.

-Computations for determining the lowest cost container for receiving produce at alternative freight rate

by commodity

Commodity and container -Material Labor

Dol. Dol.
0.13

.11

.1131

13 .04
.11

.11.34

.34 .11

.53 .03

.31 .03

5 86 .14

1.26 .14

.51 .14

.38 .04

.25 .03

5.86 .14

1.27 .14
.51 .14

20. 93 22. 30

.38 .04

.25 .03
5. si; .14

1.27 .14

.51 .14

Freicht
factor lor

total
product 3

Equation for

straight line

curve

Potatoes (Idal '

100-lb. burlap
2-cell corrugated pallet container.
Wooden pallet box.

Potatoes (regional) :
s

100-lb. burlap
2-cell corrugated pallet container.
Wooden pallet box
Wooden pallet box, received net

weight, free return
Apples (Washington):"

40-lb. tray-pack carton
40-lb. loose-pack carton
Expendable pallet container
5-trip, one-cell corrugated pallet

container
Wooden pallet box... ___

Oranges (Florida):

'

lfi-bu. wirebound
f-.-bu. corrugated carton
Expendable pallet box
Corrugated pallet box, 5-trips._.

Wooden pallet box __

Bulk load
Grapefruit (Florida):'

l?S-bu. wirebound
IS-bu. corrugated carton
Expendable pallet box
Corrugated pallet box, 5-trips...
Wooden pallet box

Lb.
inn

1.300

11)11

1,300
1.3,01)

111

42.5
823
on:,

1,095
45. 030

si

!/ = 0.17+1.01.r

!/ = 0.084+1.09/

J/
= 0.035+1.20/

!/ = 0.17+1.01.r

!/ = 0.084+ 1.32/

S/=0.035+1.72z

y=0.035+1.00z

!/=0.1.40+1.12r
» = 0.85+1.10/
!/=0.82+1.07i

7 = 0.49+1.07/
!/=0. 70+1.06/
11 = 0.78+ 1.07/
i/ = 0.17+1.18r

y =0.10+1.421
j/=0.10+1.00.r

V =0.54+1.08/
V =0.58+1.07/
!/ =0.82+1.071
!/=0.19+1.19l
!/ = 0. 10+1.44/

i The ratio of return freight to incoming freight times the weight of the
empty container.

2 Weight of product plus weight of container plus adjusted weight of empty
container.

s Ratio of total weight (footnote 2) to weight of product.

1 Incoming freight $1 .OS cwt.; return ofempty, $1.23 cwt.
s Incoming freight $0.40 cwt.; return ofempty, $2.70 cwt.
« Incoming freight is $1.04 cwt., incentive freight is $1.51 cw

.'inpty rate is $4.84 cwt.
? Incoming freight $1.78 cwt.; return ofempty is $4.16 cwt.
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Table 58.

—

Cost of receiving apples shipped from Washington State to Minneapolis, Minn., by type of container

Cost component

Tray-pack Loose-pack

One cell corrugated pallet box ;

Wooden
pallet box ;

Per container:
Material:

Container
Base-.-
Strapping 6

Liner
Labor: s

Receiving »

Line feeding lu

Interest
Freight:

Incoming product »_

.

Incoming container > 5
.

Return of container ' 6 .

DnlliUS

4.40
1 20

Total cost per container.

Per 4-lb consumer bag.

1 The cartons have a net weight of 40 pounds. The tray-pack carton has
5 molded dividers and weighs 5 pounds. The loose-pack carton weighs 4

pounds.
2 The one-cell pallet boxes are 42 by 47 inches. The 1-trip box is 21 inches

deep, weighs 27 pounds, and holds 730 pounds. The multitrip corrugated
box is 23 inches deep, weighs 28 pounds, and has a capacity of 795 pounds.

3 The collapsible wooden box has same dimensions and capacity as the 1-trip

box, weighs 97 pounds, and will make an estimated 50 trips.
4 Modified 4-way entry wooden pallet base, 42 by 4. inches, weighs 25 pounds.
5 A stack of 3-p"allet containers has six channels that weigh 3.75 pounds

each to support the upper 2 pallet boxes and a modified wooden pallet (see

footnote 4 above) for the bottom pallet box.

(6X3.75)
+25 = 16 lb per paUet

6 The 3Hneh-wide laminated rayon cord costs $17.25 per 1,000 yards or 0.58

cent per foot. Three straps require 40 feet for a total of 23 cents per box.
Metal buckles to secure the straps are $10.30 per 1,000, or 3 cents per pallet box.

' Apples in a wooden container will bruise unless the base and walls are lined
with corrugated material. The pad and liner weigh 5.9 pounds; at 12 cents
per pound they cost $1.06. Boxes will make an estimated 5 trips.

' Average wage rate is s.3.00 per hour, including fringe benefits.
" Receiving time is 18 minutes for the cartons and 0.34 minute per container

for pallet boxes.
i° The time to feed the line is 0.43 minute for tray-pack containers, 0.34

minute for loose-pack cartons, and 2.41 minutes for pallet boxes.
11 Modified 4-way entry bases make 10 trips and are used only for bottom of

stack, or one for every 3 pallet boxes.

I.2X54X52X0.33X$1.20
$356

The channel dividers make an estimated 20 trips, are used for top 2 pallet

boxes, cost $3.00 each, and use 3 per pallet box. Thus, 6 are required per
stack of 3 containers, which is equivalent to 2 per container.

Tops make 3 Hips

.0X54 •'52X$4.59 „

Total $16,801

$16,801 at 5 percent =$840

No. pallet box trips per year: 1.6X54X52 = 4,493
$840^-4,493 = 18.17 cents interest per pallet trip.

12 4-way modified boxes: (see footnote 11 above) $356 channel dividers (see

footnote 11 above) $2,696

m 3.2X54X52X$4.59 .„ „„

Total $11,310

$11,310 at 5 percent interest=$565

No. pallet box trips per year: 1.6X54X52 = 4,493
$565-^4,493=12.6 cents interest per pallet trip
" Must have enough pallet containers for peak periods t

tory of 10 loads of 54 boxes.

10X54X$14.90=$8,046

$8,046X.05
9.0 cents interest per pallet trip

'•At $1.64 per hundredweight for 40-pound cartons, because load is not
large enough for incentive rate. Freight is $1.51 for pallet boxes.

' 5 Same rate as for product.
'» The return rate is $4.84 per hundredweight applied to tare weights of

the various pallet containers:
S and
5 trips Wood

Base 25 lb 16 25
Top 27 lb 28 97

Total 44 lb. 122 lb.
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Table 59.

—

Cost of receiving oranges shipped from Florida to Minneapolis, Minn., by type of container

Standard shipping
containers '

One-cell corrugated pallet box 2 Wooden
pallet box 3

Bulk

Cost component
l?i-bu.

wirebound
ffc-bu.

2-piece
carton

Expendable
wooden
base

3 trips 5 trips 50 trips

trailer

loads 4

Per container:
Material: Dollars Dollars

0. 25

Dollars
4.40

8 1.20
.26

Dollars
1.47
7.13
.26

Dollars

'A3
. 26

Dollars Dollars
s 12. 17

lUsl . . . „ --

strapping - -

".21

13.02
'

. 12
21

. 10

13. 72

1.73
4. 04

8.76

Labor: ">

Receiving --- --

Line feeding

" .01
is. 03

12
. 01

'«
. 02

"
. 02 '3

. 02
'" .12
19.08

15.04
.80

1.79

''
. (12

" . 12
-'"

. 05

15.04
.80

1.79

» 18.00
18 4. 30

Freight: '"

1.51

.11 !04

13.72
.93

812.21

Infomin" container

2.04 1.03 20.65 19.71 19.09 20. 24 855. 44

20.28
1,095

Cents
8.4

21.76
1, 175

Cents
9.(1

22.63

Cents
9.4

19.71
1,004

Cents
8.2

19.09
1,031

Cents
7.9

22.26
1, 198

Cents

15.85
856

Cents

-I 111

holds
sir. u»

3Di
-11. '.in

.. costs 48 cents, and has
on is a 2-piece telescoping

veight of 2h lb., costs 25

dimensions of 42 by 47
; deep, weighs 27 lb., and
weighs 29 lb., and holds771 lb. The multitrip box is 23 inches 1

mensions are 42 bv 47 by 21 inches deep. The box holds 771 lb., costs

weighs 97 11.., and will make an estimated 50 trips,

anges are loaded in trailers to a depth ol approximately 36 inches,

-face corrugated rolls are used for floor and sides (73 lb. at 12 cents per

ilk lloa

6 \v lm 4-way entry pallet lew. which has an estimated life of 10 trips

but v. 1 n - 1 1 u-.-d wit h expend d.lr l.'.x i- t lirmvn away after i.ne trip because

of i 'i> si '..f nturn ($1.04), is almost equal to replacement; weighs 25 lb., and costs

'"

Modified wood 4-way entry pallet base to support bottom pallet box of

stack costs si 2(1, weinhs 25 lb., and makes 111 trips. The upper 2 containers

are each supported bv three ltj-gage aluminum channels which weigh 3.75

$3.33. Will make estimated 5(1 trips. Average
is 16 pounds,
containers require strapping to lessen bulging.

12 0.18 minute per
pallet box.

an-hours
at $3 per hour.

is 0.60 minute per container.
10 0.35 minute per container.
i? Feeding line from pallet boxes using tipper is 2.42 minutes, or 12 cents at

$3 per hour.
'* 36 pallet containers at 2.40 minutes is x« minutes, or $4.30 at $3 per hour.
i» Incoming freight on product and container in this area was $1.78 per cwt.

Return freight, on empty containers was $4.10 per cwt.
2" The average weight of size 138 oranges is 3.5 lb. per dozen.

-Cost of receiving grapefruit from Florida to Minneapolis, Minn., by type of container

Cost component

Standard shipping
containers

Corrugated pallet containers
Wooden

pallet con-

lH-bu. wire-
bound 2

H-bu. 2-pc.
carton '

Expend-
able i

3 trips s 5 trips s

tainers

Per container:
Material:

Dollars

0.38

Dollars

0.25

Dollars

4.40
1.20
.26

Dollars

1.47

.13

.26

Dollars

0.88
.13
.26

Dollars

0.30

T bier .21

Labor:
.01

.03
.01
.02

.02

.12
.02
.12
.08

14.15
.80

1.87

.02

.12

.08

14.15
.80

1.87

.02

.12

Interest .10

Freight:
1.39
.11

.68

.04

12.99
.93

12.99

Total cost 1.92 1.00 19. 92 18.90 18.31 19.51

. . 19.56
1,050

Cents
16.0

20.92
1,130

Cents
17.1

21.71
1,171

Cents
17.7

18.90
1,021

Cents
15.5

18.31
989

Cents
15.0

1,148

Cents

i Container construction and size, material costs, labor and freight are the

same as for oranges (table 59) unless otherwise specified.

2 Capacity is 7s lb. and container weight is 6 lb.

- Weighs 2i > lb. and holds 38 lb.

i 21-inch-deep pallet box holds 730 1b.; top weighs 27 lb. and base 25 1b.
5 23-inch-deep pallet box holds 795 lb.; top weighs 29 lb. and base 25 lb.
' Average package holds x grapefruit. There is an equivalent of li.OUl) bags

per carload (42,930-^65).
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Table 61.

—

Annual savings when,

of conventional
0(1 uvc to be packaged at central warehouse is received in pallet containers instead
ipping containers, by type of produce and annual volume packaged

Savings
per bag

-'Jim.

packages
(S3 million)

3. _iin, mho

packet's
($4 million)

4,000,000 4,800.000
packages packages

t.>."> million) o>6 million)

Volume Savings Volar

Apples, 4-lb. bag...
Oranges, cloz

Grapefruit, 8-paek.

14, ;><jj

1,930
l,r,.sn

1,000
Dollars pkg.

.-,,371) VII,

1, 920 B40
21, 888 008
2, 904
..vjii 1 1,0

jy, im
3, 872
:(.:(i in

:i.ji ii i

30.4MI

4.840
4. Jill)

I, it'll)

I'l.H.

) . 3 1

1

Percentages of annual sales of all produce for the respective kinds of produce are:

Potatoes, 10-lb. bag
Potatoes, 5-lb, bag
Apples, 4-lb. bag
Oranges, doz
( irapelruit, 8-pack _

62.

—

Standard tune to fill bags of selected produce items for 3 types of bagging equipment

Equipment and produce item
Obtain empty
bag and adjust
weight in chute

Fill bag and
move to
conveyor

Delay
miscelia

eleme
leous

Standard time
per bag

Single-head operation:
Level belt, double-head baggers

Minutt
0. 103

. 101

.117

.097

.107

.089

.123

.090

.085

.093

.099

. 080

.108

.087

.092

.084

.079

.075

. 081

.075

Minutt
0. 070
.031
.047
. 029

.046

. 052

. 040

.052

. 102

.1)04

.001

.047

.047

. 056

. 063

.049

. 056

.051

.046

. 043

Mini
0. 025
.009
.005
.007

.012

.005
0115

.003

.064
009
III).',

003

012
III).-,

.1111.-,

003

012
.005
no.-,

.003

Minute

Double-head operation:

Single-head operation:
Hoppt r-type, double-head baggers

Double-bead operation:

Single-head operation:
Hopper-type, single-head baggers

.131

Table 63.

—

Labor requirements per container trip for handling filled returnable containers from warehouse to retail

store in a simulated operation, by type of container

Pallet

Thermoplastic

Fiberglass RexfordJob element
Polyeth-
ylene

ABS
staek-and-

nest
Salvage

Minutes Minute
0.09
.04
.17
.11

. 14

.17

Minutes
0.09
.04
.23
.11
.14
.17

Minutes
0. 09
.04
.25
. 11

.14

.17

.28

Minute
0.09
.04
.17
.11
.14
.17
.28

Minute
0.09

Minutes
0.26

6.77 04

11

14

17

'S

.17

T nnrHn trailer 2. 28
2.78

.10

.12

.17

.28

1.00 1.06 1.08 1.00 LOO 1.13
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Table 64.

—

Labor requirements per container trip for handling empty returnable containers from warehouse to retail

store in a simulate! operation, by type of container

Job element Pallet

load
Thermoplastic Fiberglass Rexford W'uoilen stack-

and-nest
Salvage

Minute*
1.41

3. 61

1. 02

Number
20

•jo

80

Miu ult'

O. 07

.18

.01

Number
20
20
80

Minutt
0. 07

.18

.01

Nu mbcT
15

15

30

Minutt
0.09
.24
.03

.V ll mill r

20

60

Minute
0. 07

.18 12

33

Minute

Unload at warehouse... .30

.26 .20 .36 .27

Table 05.

—

Allocation of burden to each bagged produce item based on production time

Packaged by production standards Hand store records Machine packaging

Produce and package size
Standard
time per
package

Index
Burden

allocation '

Standard
lime per
package

Index
Burden

allocation >

Standard
time per
package

Index
Burden

allocation -

Minute
0. 828
.047
.531
.581

. 40!

.001

Percent
130
100

87
90
70

99

Cent
0.74

!48
.53
.42
.54

Minute
0.964

. 003

.513

.824

.778

.657

Percent
133
83
71

114

108

91

Cent
0.73
.45
.39

^59
.50

Minute
0. 440

. 3SII

.344

.450

.397

.404

Percent
110

94
85

111

ioo

Cent

.008 100 . 723 100 .404 100

Based on 0.547 cent per package.

-Space and equipment charges per year for retail store packaging of bagged produce items

[For $3,000 per-week produce department; 117,000 annual package volume] '

Item Hand
bagging

Machine
bagging

Item Hand
bagging

Machine
bagging

Space (rent, utilities, insurance, etc.) 80 sq. ft. at$7__
Depreciation:

Equipment (10-year life):

Dollars
500

25
15

Dollars
560 Depreciation—Continued

Equipment (10-yeai life)—Continued
Containers (5-year life): 40 at $5 each

Dollars

40

Dollars

40

5

4

Total 640
.547

779
.666

In 3 firms there was an average of 750 consumer packages of bagged produce per $1,000 of produce sales.

Table 67.—Cost per package for bagging selected produce items in the retail store by typical hand methods and
equipment, by improved hand methods and equipment, and by improved methods with a semiautomatic bagging
machine

Produce and bagging method

Potatoes, 10 1b.:

Typical hand
Improved hand
Improved machine..

Potatoes, 5 lb.:

Typical hand
Improved hand
Improved machine.

Onions, 3 lb.:

Typical hand
Improved hand
Improved machine..

Apples, 4 lb.:

Typical hand
Improved hand
Improved machine.

Oranges, dozen:
Typical hand
Improved hand
Improved machine.

Grapefruit, 8 or 10:

Typical hand
Improved hand
Improve 1 machine.

Fill and
weigh Close bug

Total
time pe
pai-kagi

Standard
time per
package '

Minute
0.828
.446

cost per
package -

Material
cost per
package '•

Burden Total
charges per cost per
package package *

4.10
3.20
3. 92
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Table <J8.

—

Cost per consumer unit for packaging produce, by kind of cost, method, and point of packaging

i, point of packaging, and method
Packaging cost
(labor, materials.
burden, and
warehouse to

store container)

'

Receiving cost
(freight, con-
tainer, and
labor) -'

Upcharge
(grower-shipper

packaging)

Potatoes, 101b.:
Store:

Machine packaged
Manually packaged

Warehouse:
Conventional euntamers ( 100-lb. sack)

Pallet box:
2-piece corrugated
Wood; received net weight and free return

_

Source packaged
Potatoes, 5 lb.:

Store:
Machine packaged
Manually packaged

Warehouse:
Conventional containers (100-lb. sack)

Pallet box:
2-piece corrugated
Wood; received net weight and free return.

Source packaged
Onions, 3 lb.:

Store:
Machine packaged
Manu ally packaged

Warehouse:
Conventional container i.io-lli. sack)

Apples, 4 lb.:

Store:
Machine packaged
Manu ally packaged

Warehouse:
Conventional containers.

40-lb . tray-pack
40-lb. loose-pack
Pallet box

Source
( (ranges, dozen:

Store:
Machine packaged
Manually packaged

Warehouse:
Conventional container (19s bu. box).

Pallet box
Bulk load

Source
Grapefruit, 8 each or 6!^ lb.:

Store:
Machine packaged
Manually packaged

Warehouse:
Conventional container
Pallet box

Source
Weighted average cost per package:

Store:
Machine packaged
Manually packaged

Warehouse:
Lowest cost method

Source 4 -.

For details, sit table 67.

For additional information,
; The 50-pound onion bag cos

3 cents; freight is assumed to be si. 5,5 per cwt.
(10 + 77.5 + 3) 4-16 = 5.7 cents

4 Excludes onions.
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