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ABSTRACT

THE FACTORS AFFECTING

THE LABOR EFFICIENCY

OF EGG COLLECTION

by William J. Toleman

Egg collection has become the most time consuming chore

on wholesale egg farms. The proportion of time spent collec-

ting eggs on wholesale egg farms has increased from 50% in

1948 to 80% in 1963.

Time and motion studies were made on twenty-one Michi-

gan egg flocks. Four egg collection systems were evaluated:

cage-belt, cage-carrier, floor—belt, and floor—carrier.

Samples of eggs were candled from twenty-two flocks immedi-

ately after collection and before any further processing

took place.

In this study the labor efficiency of egg collection

was greater with belt egg collection systems than with

carrier egg collection systems.

With the average cage-belt collection system the time

reguired per 1,000 hens per day to collect eggs was 14.0 min—

utes. The most efficient 50% of the farms in this system re-

quired 9.5 minutes per 1,000 hens per day.

With average floor-belt collection systems the time re-



quired per 1,000 hens per day to collect eggs was 17.2 min-

utes. 0n the most efficient 30% of the farms in this system

the time reguired was 12.3 minutes.

With the average cage—carrier collection system the time

reguired per 1,000 hens per day to collect eggs was 24.4

minutes. 0n the most efficient 00% of the farms in this

group the time re uired was 21.0 minutes.

With the average floor-carrier collection system the

time required per 1,000 hens per day to collect eggs was

23.4 minutes. 0n the most efficient 50% of the farms with

this system the time required was 17.0 minutes.

Within the floor—carrier collection system with roll-

away nests the time required per 1,000 Lens per day to col-

lect eggs was 14.95 minutes and with conventional nests,

24.84 minutes.

The difference in collection time between floor—belt

collection systems and the cage-belt collection system was

three minutes per 1,000 hens per day. This was the time

needed to collect floor eggs in the floor management system.

Floor egg collection time was determined more by the

number of collections than by the percent of floor eggs.

Egg breakage was 5.8% with basket collection and 1.1%

with molded fibreboard tray or plastic flat collection.

With conventional nests, the percentage of cracked eggs

was 2.9%, with rollaway nests, 1.5%, and with cages, .5%.

Different combinations of collecting unit and nest type

had a marked effect on the number of cracked eggs.
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Introduction

Michigan is an erg deficit area. ngs have to come

into the state from other areas in order~to sugply the popu—

lation. In 1959 Michigan had 4.5% of the pOpulution in the

United States, while in 1960 Liohigan produced 2.5% of the'

nation's eggs (1). In order to supply Licligan's population

with hichigan produced eggs, Lichigan poultry farmers would

have to almost double their output of eggs. Lowever, pro—

duction of eggs in hiohigan has remained almost steady since

1945.

The total national egg production has been fairly con—

sistant at 1.0 million dozen since 1945 but a change in pro-

ducing areas has taken place. Exemplifying the change is

the fact that California replaced Iowa in 1959 as the 1ar,es

producer of eggs, a position Iowa had held since 1950. Com—

paratively new egg production areas have developed in the

southern states, particularly North Carolina and Georgia. a

decline in egg production has occurred in the North Central

states, particularly hinnesota and Iowa. He may conclude

that Michigan has done well to maintain a steady egg product-

ion in the last ten years.

Specialization and commercialization of hichigan's

flocks have brought many changes. Until recently, few changes

have occurred in egg handling from the standard method of



picking them out of the nest and gutting them into wire

baskets. Recent innovations which have affected egg collect-

ing are: 1) plastic flats, 2) vacuum egg lifts, s) large vol—

ume washers, 4) wider use of ca,es for laying hens, and 5)

automatic (motor driven belt) collection. These innovations

are changing the method of egg collecting.

The farm Operator is faced with a choice of egg gather-

ing methods. he can hand carry the baskets of eggs. Probably

due to the large amount of travel, this method has been de—

creasing in importance recently. One of the replacements is

the carrier, either on a monorail next to the nests or a

cart. The cart may be ,ushed between rows of cages Jr down

a central collection aisle. hither of these carriers reduces

the time spent traveling back and forth. They illustrate a

basic principle of time and motion study - move a group of

items t gether.

Both floor systems and cage systems can now have belt

collectors installed. Lo these belt collectors cut egg

gathering time? Some companies claim that they will reduce

the gathering to 10% of the time presently spent collecting

eggs. some producers report that they oun collect eggs as

fast or faster by ralking through the house as by standing

at a table waiting for the eggs to come to them. Certainl‘

a machine will pace the job. Machine pacing is another time

and motion techni,ue used by industry to increase output.

The pace may be beaten by a man in a hurry but who is going
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to hurry day after day? Which meilod takes ‘ne l~ast time?

3

(
.
4
.

Is gathering onto plastic flats or nolded fibreboard

trays faster than gathering into wire baskets? There is an

assuMption that less eggs are broken in flats than in wire

baskets, but no proof. Less cracked eggs could pay for

adoption of flats - if there is less breakage. Plastic flat

or molded fibreboard tray egg collecting Lnits are adapted

for handling eggs with a vacuum lift onto a washer or candler.

Eggs from baskets must be lifted out by hand. It is obvious

which will prevail in the long run, but many farmers could

presently benefit from.the use of flats if it were known for

sure whether or not they reduce egg breakage and thereby in-

crease income to gay for the new investment.

With this situation in mind, it was decided to determine

the efficiency of and the factors affecting the following

methods of egg gathering:

(l) Floor—carrier, the monorail systen with floor hous-

ing.

(2) Floor-belt, motor-driven belt from rollauay nests

with floor housing.

(5) Cage-carrier, a cart pushed down the aisle between

cage rows.

(4) Cage-belt, motor-driven belt collection from cages.

The study was also devised to evaluate the influence of

the type of nest, the type of collecting container and the age

of the laying hen on the incidence of cracked eggs.



Review of Literature

Time and motion studies of egg collection are limited.

Time and motion studies of egg handling have been mainly

concentrated in the egg packing plant.

Earle (2) found that egg gathering averaged 30% of all

chore time on Kew York farms in 1948. Filling and cleaning

waterers took 14% of the chore tine, feeding took 23.2%, and

walking between buildings took 15%. The balance of the day

was Spent on maintainance, record keeping, or waiting.

Earle's study showed 14.9 to 40.2 minutes were required

per 1,000 hens per day to collect eggs. The average egg col—

lecting time was 24.4 minutes per 1,000 hens per day. This

time was only slightly more than that deternined in an unpub—

lished study at Michigan State University by Davidson in

1950 (3). Davidson's data showed 23.8 ninutes per 1,000

hens per day were required to gather eggs. The common meth-

od 3? egg collection in both of these studies was into wire

baskets from conventional nests in litter houses. Earle

thought the amount of travel was important. The distance

traveled per 1,000 hens per day ranged from 575 feet to 1,274

feet with an average of 916 feet. he concluded that nesting

rooms would reduce the amount of travel and thereby reduce

the amount of €56 collection time. Nesting rzoms have never

become pOpular among poultrynen, but a method to reduce the

amount of travel, the monorail carrier next to the nests, has



been developed.

Unpublished data collected by Unydcr (4) at Pennsylvania

State University in 1960 indicated that an average of 26 min-

utes per 1,000 hens per day was required to collect eggs.

This was the average time for all systems studied. The stri-

king fact was that unyder's data indicited that egg collect-

ion time had not been reduced over the twelve year period

since harle's study, even though Snyder's study included

V

operations with the newest in autom:tic egg collection eguip—

ment. The Pennsylvania study,wLich was conducted on large

commercial farms, yielded the following data:

Total egg collection time per 1,000 hens

annual Minutes

Type of collection Manhours per day

Cart with basket in a central aisle 129 21.5

Conventional nest into basket

carried manually 187 30.7

Floor-belt into filler flats 117 19.2

Cage-cart into baskets 105 16.9

Floor-belt into baskets 121 19.9

Cart with flats in central aisle 182 26.6

Bartlett (5) of Pennsylvania State University analyzed

Snyder's data. He indicated that gathering and moving eggs

into carts which carry the flats or the baskets takes 08%

less time than hand collecting into baskets and carrying

them manually. The carts reduced the travel time by moving



the egg baskets in units rather than individually.

The most efficient time in Snyder's study was with hand

collection from cages into oarts. This reyuired 10.9 min-

utes per day per 1,000 hens. Mechanical collection reuuired

19.2 minutes per 1,000 hens per day.

Jewett (6) reported from Maine that floor—carrier col-

lection saved four minutes a case over hand carrying each

basket with floor systems of flock management. This agrees

with Snyder (4). In Maine, floor—belt collection into fil-

ler flats reduced collection time 50% over a floor-carrier

system. The Maine results indiCate Snyder's (4) figures for

mechanical collection time may he high.

Gunderman (7) reported that the annual labor cost for

hand collection from a given flock of 6,000 layers was about

$2570. The total annual cost of collection after installing

a mechanical collector was abtut $685. This value included

five year amortization of the @1400 first cost ($280), inter-

est on the investment ($50), and labor (@555). He reported

that the time saved was about 1080 hours per year which was

85% of the labor reguired for hand collection. These resulu:

are highly Questionable on the basis of the information ob-

tained by Snyder and Jewett.

Miller et al (8) surveyed farm factors affecting egg

breakage on Ohio farms. They found the type of collecting

container influenced the percentage of cracked eggs. Uhen



eggs were collected in a split mood basket 2.Lp were cracked

and when eggs were collected in a wire basket 2.8p were

cracked. They reported that the number of nests supplied

per 100 layers and the type of nesting material had very

little, if any, effect on egg breakage.

According to hauser (9), Sauter and Black showed that a

ration containing 5.0% calcium caused hens to lay eggs with

heavier shells than a ration containing 2.5% calcium. They

also reported that shell weight as heasured by Specific gra-

vity was inversely related to the age of the layers.

Hauser (9) reported a large difference in the percent-

age of cracked eggs which was related to the age of the lay-

ers and shell thickness. The hens were divided in two groups:

a 0

11-14 months of age and 17-20 months of age. Two en‘ six-

tenths percent of the eggs from the younger birds had crack-

ed shells when the egg shells were .0140 inches or more in

hicknoss, while 17.0% of the eggs had cracked shells when

the shells were less than .0140 inches in thickness. Four

and six—tenths percent of the eggs from the older hens had

cracked shells when the egg shells were .0140 inches or more

in thickness, while 21.'% of the eggs had cracked shells

when the shells were less than .0140 inches in thickness.

He reported that by preper selection of breeding stock,

poultry breeders can increase shell thickness.



experimental Procedure

Twenty-one hichigan poultry houses on thirteen farms

were visited during the winter of 1902—63. fwo of the farms

were visited twice in order to complete observations. The

number of layers involved was 174,346. They were all commer-

cial egg laying strains of White Leghorns or Leghorn-type hy-

brids. A layout of each egg collection syStem was made and

distances heasured on each house studied. The layouts are

in the appendix. Operator t avel distance was recorded for

each farm. The time Spent collecting nest eggs and floor

eggs was neasured with a stOp watch. The number of hens in

the house at the time of the observations was estimated from

the housing and mortality records of the Operator. The age

and strain of the birds were taken from farm records. The

number of eggs collected was recorded and the percent produc-

tion calculated.

Egg collection was classified into the following types:

(1) Floor carrier system with the birds housed loose on the

floor. A carrier was pushed by the Operator in front of the

nest on a rail fastened to the ceiling. The eggs were taken

from the nests and placed in baskets or on trays in the car-

rier.

(2) Floor belt collection. Rollaway nests caused the eggs

to roll on to a belt which delivered them to a central point



where they were placed in wire baskets or on to trays. Birds

were housed loose on the floor.

(3) Cage carrier collection. Birds LCLSBG in cages led

their eggs taken from a rollaway tray and placed on a cart.

The cart was pushed past each cage by the Operator. he took

the eggs from the rollaway trays and placed them in wire bas-

kets or trays.

(4) Cage belt collection. The eggs rolled out of the cage

on to a belt which delivered them to a central point where

D r ' .5 (‘

J.ks Us.) 0they were placed in baskets or f

One farm was observed as a check farm. This is Farm A

in the appendix tables. The collection system on this farm

consisted of conventional nests from which the eggs were

gathered into wire baskets and manually carried from the pen.

There were approximately 2200 birds in each of four pens.

The layout may be Observed in the appendix.

Trays in this study refer to molded fibreboard trays or

to plastic egg trays. The trays have 30 cells arranged five

across and six long.

To study the incidence of cracked eggs, l7,b74 eggs

from we ity—two flocks UCI‘C c:.1;dled. Landon samples consist-

each of two flocks, ass in one flock, 1200r
—
J

F
1
1
.

ing of 500 eggs
4/

in one flock, 1248 in one flock, and 1,000 eggs in each of

the rest of the flocks were taken. The number of cracks was

recorded.



\

The number of egg collections, the collecting unit

(flats or wire baskets), and the type of nest were observed

and recorded. The types of nests were classified as follows:

(1) cage, (2) rollaway wire bottom in floor Operations, or

(5) conventional nest.

Somer operators who collected onto flats

dirty eggs in baskets. These eggs were not considered in

the egg breakage part of the study.

An attempt was made to collect information on the cost

of eguipment in the four different systems. Generally the

farm managers had either forgotten or had bought the system

in a "package" and were unable to separate the cost of the

collection eguipment. Since a wide variation is to be ex-

pected, depending on the bargaining power of the manager, it

was decided to calculate the comparative Value of the invest-

ment from the man hours saved.

Yr:

.as totalled and ex-r
‘

The time required to collect eggs

pressed as minutes per day per 1,000 birds and as minutes

per day per case of eggs collected.

The amount of time required to collect floor eggs was

separated from other collecting time by stOpwatch observa-

tion to determine the effect of floor eggs on the time per

1,000 hens per day. The floor egg time is normally included

as part of the egg collection time for the floor systems of

housing birds.



Forms for farm observations and recording of data are

shown in the appendix.



Observation and Discussion

The average time to collect eggs with the cage—belt col-

lection systems was 14.0 minutes per 1,000 hens per day. The

range was from 9.5 to 22.0 minutes per 1,000 hens {er day.

The average time to collect eggs with floor belt collec-

tion systems was 17.2 minutes per 1,0t0 hens per day. The

range observed was from 11.6 to 26.5 minutes per 1,000 hens

per day.

Egg collection on the check farm with hand carrying of

eggs in baskets taken from litter nests reguired an average

of 19.0 minutes per 1,000 hens per day.

The average time per 1,000 hens per day to collect eggs

with the cage-carrier system was 24.4 minutes. l“he range

with the cageecarrier system was 21.0 to 29.5 minutes.

The average time reguired to collect eggs with the floor—

carrier system was 23.4 minutes per 1,000 hens per day. The

range with the floor carrier system was from 16.5 to 28.7

minutes.

It was observed that practically the same number of min—

utes was required for an egg collection within any given

type of system, whether 1500 eggs or 2500 eggs were collected.

With belt collection systems the amount of time for a collec-

tion was determined more by the length of the belt and the

rate of movement than by the number of eggs. With carrier

-12...



systems the time of an egg collection was determined more by

the distance the Operator had to travel and the type of nesms

than by the number of eggs. An extreme of egg numbers, eith-

er very high or very low, did affect the length of collection

time; however, this situation was involved in a minority of

the collections. when 1500 or 2500 eggs were collected in

the same amount of time the measurement of minutes per case

of eggs collected indicated a wide difference while the mea-

surement of minutes per 1,000 hens was affected only very

slightly. Because of this the measurement of egg collection

time as minutes per 1,000 hens should probably be weighted

more heavily than the measurentnt, minutes per case of eggs.

The average number of minutes required to collect eggs

per case of eggs per day was 8.6 minutes for the cage-belt

egg collection system. The range of the observations was

from 5.7 to 14.5 linutes per case of eggs per day.

The average number of minutes required to collect eggs

per case of eggs per day was 10.4 minutes for the floor belt

egg collection system. The range of the observations was

from 6.3 to 15.5 minutes per case of eggs per day.

The average number of minutes regtired to collect eggs

per case of eggs per day was 13.4 with the cage—carrier col—

lection system. The range observed was from 10.2 to 17.0

minutes per case of eggs per day.

The average number of minutes required to collect eggs



Table I.

Average

Minutes

1,000 hens

Range of

Minutes per

1,000 hens

Average

_ 14 _

Labor efficiency of the egg collection systems

used with twenty—one michigan flocks.

Cage-

belt

per 14.0

905 '-

22.0

Minutes per 8.6

Case of

Range of

minutes per

eggs

507 -

14.3

Case of eggs

Cage—

carrier

0
0

D
o

0
l
-
—
’

(
2
3
0

17.0

Check

farm

19.3

19.5

13.6

Floor—

belt

17.2

10.4

Floor-

carrier

16.1



per case of eggs per day was 16.1 with the floor-carrier sys-

tem. The range observed was 15.2 to 20.2 minutes per case

of eggs per day.

On the check farm the labor required to collect eggs

was 15.6 minutes per case per day.

The average time required to collect eggs with the cage-

belt system was 10.0 minutes per 1,000 hens per day less than

the average time with the cage-carrier system. Furthermore,

the longest time observed with the cage-belt system.was 22.0

minutes per 1,000 hens per day, which is practically the

same as the least time of 21.0 minutes per 1,000 hens per

day required with the cage—carrier collection system.

The average number of minutes per case of eggs to col-

lect eggs with cage—belt collection systems was five minutes

less than the average time per case of eggs required with

the cage-carrier systems. The range of time required per

case of eggs does not indicate as wide a difference between

the two systems as does the range of minutes per 1,000 hens.

Birds observed where the cage—belt collection systems were

in use averaged 56% production. The cage-carrier collection

system birds averaged 66% production.

The average time required to collect eggs with the

floor-belt collection systems was 6.0 minutes per 1,000 hens

per day less than the average time with the floor—carrier

collection systems. The least time required per 1,000 hens

b



per day with the floor-belt systems was 5.0 minutes less than

the shortest time with the floor-carrier systems. The long—

est times required per 1,000 hens per day with both systems

were practically the same.

The average number of minutes reguired for collection

per case of eggs with the floor-belt system was 6.0 minutes

less than the time reluired per case of eggs with the floor-

carrier system. The upper range of the minutes per case

with floor-belt collecticn systems was close to the lower

range of the floor-carrier collection systems. Birds where

the floor-belt collection systems were observed averaged 61.8%

production. The floor-carrier collection system birds aver-

aged 50.8% production.

Cage-belt collection systems and floor-belt collection

systems were more efficient than cage—carrier collection sys-

tems or floor-carrier collection systems. The difference in

collection time of 3.0 minutes per 1,000 hens per day between

cage—belt collection systems and floor-belt collection sys-

tems was the time required to collect floor eggs which will

be discussed later.

There was only 1.0 minute difference between the average

time reguired to collect eggs per 1,000 hens with the Cage—

carrier systems and the floor-carrier systems. These average

times are very close to Earle's time of 24.4 minutes for hand

carry collection in 1948 and Davidson's time of 25.8 minutes



for hand carry collection in 1950. The figures indicate

that egg carriers enable poultrymen today to be as efficient

with large flocks as poultrymen were in the late '403 and

early '503 with small flocks. Large flocks enable poultry-

men to employ automatic feeders and waterers by Spreading

the depreciation over large numbers of birds.

Egg collection on the check farm with a system of hand

carrying egg baskets from a litter nest system required 19.3

minutes per 1,000 hens per day, whereas the cage-carrier sys-

tem required 24.4 minutes and the floor carrier system re-

quired 25.4 minutes. However, on the most efficient 30% of

the farms with floor carrier systems (Table II) this job re-

quired only 17.0 minutes per 1,000 hens per day. Thus, the

floor carrier system can be more efficient than the hand

carry system.

Table II. Labor efficiency of egg collection with the most

efficient 30% of observed flocks.

 

 

Collecting System Minutes/1,000 hens Minutes/case

Cage belt 9.5 5.7

Cage carrier 21.0 10.2

Floor belt 12.3 6.6

Floor carrier 17.0 17.1
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On the most efficient 30% of the cage-carrier farms the

average time reguired to collect eggs was 21.0 minutes per

1,000 hens per day. Collection on the cage carrier system

farms required more time than was required on the check farm

and four minutes per 1,000 hens longer than on the most effi—

cient of the floor—carrier system farms. The results indi-

cate that the cage-carrier system does not offer the same

possibility for collection efficiency as does the floor-

carrier system.

There are three main reasons why collections utilizing

the cage-carrier system required more labor than collection

utilizing the floor-carrier system. First, in this study

the average distance traveled for cage-carrier collection was

more than twice as great than the distance traveled for

floor-carrier collection systems (Table III).

Table III. Distance traveled per operator per collection.

Floor systems Cage systems

Belt Carrier Belt Carrier

43’ 213' 55' 491'

 

Second, the cage-carrier must be guided by the Operator.

The cart tends to go off course into the dnspping pits if not

guided. The floor-carrier on a monorail is guided by the

rail, not the Operator.



Third, the eggs are spread out in the ca'e system and

the eggs from the birds in each cage are picked up separate-

ly, thus the Operator must reach to each cage. The cages

have spread out the hens and thus the eggs. Floor system

nests, on the other hand, consolidate the eggs. The motions

of graSp and release are not particularly influenced by the

time it takes to gather eggs or by the gathering system. Low—

ever, the motion of reach tends to slow down with length and

repetition. The motion of reach is also more susceptible to

worker variation. It would take more refined time and motion

techniques than those used in this study to pinpoint the

work-station motions of reach. Observations in this study,

and time and motion engineering principles, lead to the hy-

pothesis that amount of travel, reach-motion, and carrier

guidance all contribute to lengthen the time required to col-

lect eggs in the cage—carrier system over that required in

the floor-carrier system.

It is possible that efficient Operators with cage-carri-

er systems could reduce the egg gathering time by half if

they could switch to belt collection. This is indicated by

the labor efficiency of the best 30% of the study farms where

the egg collection time was 9.5 minutes for cage—belt systems

and 21.0 minutes for cage—carrier systems. This will be a

difficult goal to achieve, since the good cage—belt flocks

in this study received very good management and were in



houses equipped with very long belts.

In the most efficient 30% of floor-belt systems, 12.3

minutes per 1,000 hens were required for egg collection.

This is about half the floor carrier average collection time

of 23.4 minutes and one-third below the best 30% of floor

carrier systems where an average of 17.0 minutes was required.

The minutes per case figures from Table I indicate the same tren‘.

The type of nest used influences the efficiency of collec-

tion where the floor carrier system is utilized (Table IV). The

floor-carrier system with rollaway nests required an average col—

lection time of 19.95 minutes per 1,000 hens per day. The floor

carrier system with conventional nests required an average of

24.84 minutes per 1,000 hens per day. This is a difference of

4.89 minutes per 1,000 hens per day. The difference is probab-

ly due to the fact that the Operator with rollaway nests does

not have to search under the hens for eggs. The Operator can

see immediately where the eggs are located when the rollaway

nest cover is lifted.

Table IV. Labor efficiency of egg collection as influenced by the

type of nest with floor-carrier collection systems.

 

 

Minutes/1,000 hens/day Rollaway Conventional

Carrier 19.95 24.84

Belt 17.15 .....

 

Minutes/case eggs/day

 

Carrier 13.27 17.44

Belt 10.33 -----

 



Floor Eggs

The advantage in collection time of cage—belt collect-

ion over floor—belt collection is the saving of the time re-

quired to pick up the floor eggs. In this study this time

averaged three minutes per 1,000 hens per day (Table V).

Table V. Floor egg collection

 

 

Percent of Percent Of total Minutes per

total eggs gathering time 1,000 hens/day

Range 0 - 16% 1 - 46% .3 - 8.3

Average 5.6% 17.2% 3.0

 

The information presented in Table V. - A indicates that

the percent of floor eggs is not the major influence in floor

egg collection time. The major influence appears to be the

number of times floor eggs are collected. Increasing the num-

ber of collections increases the travel distance, which in

turn increases the percent of total egg collection time Spent

gathering floor eggs.

Table V. - A Factors affecting labor efficiency of floor

egg collection.

 

Number of floor Percent of % of total egg Average distance

egg collections floor eggs collecting time traveled per day

 

1 - 2 2.0 5.7% 726'

3 12.6 *20.7% 1422'

5 - 6 6.9 23.5% 3064'

 

* Excludes one farm where the number Of floor eggs was 3.5

times greater than average. Including this farm in the cate-

gory raises the figure to 26.0%.



The following provides an insight into economic factors

that the farm manager faces in deciding how many floor egg

collections to make per day.

Ten thousand birds laying at a rate or 70% produce 583

dozen eggs per day. The average number of floor eggs in

this study (5.6%) indicates that 32.6 dozen eggs will be

laid on the floor. how.many times can the manager economi-

cally pick up floor eggs? It was observed on several farms

with three floor egg collections that about 10% of the floor

eggs were cracked. The average time for one collection was

about ten minutes. Considering that one pickup per day will

result in more cracks and some lost eggs (smashed and eaten)

we can conservatively estimate that 50% of the floor eggs

will be cracked with one pick up. The average difference

for 1961 and 1960 in the Chicago and Detroit markets between

cracked eggs and large white eggs was 8.4 cents per dozen.

We will assume a labor cost of $1.25 per hour.

If all the floor eggs were cracked, the gross return

would be reduced by $2.73 per day. The loss in dollars from

cracks column in Table V - B indicates the expected loss with

the different numbers of collections. The dollars saved per

collection column indicates the savings possible from addi-

tional collections.



Table V - B. Economics of increasing or reducing number of

floor egg collections per day.

 

.‘k

Number Of floor Estimated 3 saved per Loss in.» Cost in Net

 

collections % crax collection from crax labor a Gain

$1.25/hr.

1 50 ------ 1.36 .21 ----

2 25 .68 .68 .42

3 10 .41 .27 .62 -.2

4 _5 .13 .14 .83 —.7O

 

The "guesstimate" shows a net loss for picking up floor

eggs three times, as compared to one or two times. It looks

like there is no way to make money by collecting floor eggs

three times a day! If the number of cracked eggs among the

floor eggs amounts to only 25 or 30% for one collection, the

manager would profit by collecting them only once. The esti-

mate indicates that floor eggs should not be collected more

than twice.

Financial considerations

The actu 1 investment in equipment per farm could not

be determined. most Of the farmers had either forgotten the

cost of the equipment, or had purchased it as part of a pack-

age and were unable to separate the component costs. The an-

alysis herein,then, depends on the difference in labor utili-

zation efficiency between the egg collection systems and the

amount of money saved by changing egg collection systems.



Table VI. Comparison of labor efficiency between different

egg collection systems.

 

Annual man Hours per 3 saved/yr. 5 saved per

hours per yr. saved valuing labor 10,000 hens

1,000 hens by belt 6 $1.25/ hour in 5 years

 

System collection

Cage-carrier 148.43 I g

63.27 579.08 $3,954.00

Cage-belt 85.16 ‘

Floor-carrier 142.35 .

36.50 645.62 $2,561.00

Floor-belt 105.85

 

Labor efficiency on best 30% of farms

Cage-carrier 127.75% 1 g

69.96 387.45 34,372.00

Cage-belt 57.79

Floor—carrier 103.41 d .

28.59 535.73 91,786.00

Floor-belt 74.82

 

 

From Table VI, it can be seen that 63.27 man hours per 1,000

hens can be saved annually with a cage-belt system as compared to

a cage-carrier system. This can be converted to a dollar differ-

ence based on the farm salary scale and should be figured for each

farm. One dollar and twenty-five cents was used in the table,

since it is the minimum federal wage for industrial workers. The

figure of 63.27 man hours converts to an advantage of $79.08 per

1,000 hens per year for the cage-belt collection system compared

to the cage~carrier collection system.

The labor saving value Of the cage-belt collection system



compared to the cage-carrier collection system for 10,000

hens becomes 33,954 with a five year depreciation schedule.

The farm manager can figure that he will save 33,954 which

must pay for the (1) cost and installation of the belt sys—

tem, (2) interest on any borrowed money, and (3) maintain-

ance and repair of added equipment. This is approximately

40¢ per bird.

The cage-carrier to cage—belt transition appears to be

worth more to a farmer in the upper 30% of efficiency than

it is to less efficient Operators.

Replacement of the average floor-carrier system with

the average floor—belt system saves 36.5 man hours per 1,000

hens per year, or $45.62 per 1,000 hens per year. This dif-

ference expands to $2,381 for 10,000 hens with a five year

depreciation schedule. The farm zanager can figure on sav-

ing 32,381 to pay for the dange in his collection system.

Based on information from this study, the more effici-

ent floor system farmers would gain less money by changing

to a belt collection system than would the average farmer us-

ing this system.

Economy of Scale

Figure 1 shows the wide scatter within flock size of egg

collecting efficiency. Regression lines were fitted for

both cage systems and floor systems. An analysis of variance
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for the regression lines indicated that the differences were

statistically non-significant. In this study no improvement

in labor efficiency of egg collection by increasing the flock

size from approximately 5,000 birds to 15,000 birds was shown.

As pointed out previously, it was not possible to study

a cage-belt system with 4,000 to 6,000 birds. It was possi—

ble to find only one farm with 9,000 or more birds in either

the cage-carrier or the floor-carrier systems. Perhaps this

is indicative of the economy of scale but the situation makes

it impossible to draw any economy of scale conclusions. The

variation within the categories indicates that something oth-

er than the egg collection system is influencing the labor

efficiency of egg collection. This is probably the manageri-

al ability of the farm managers.

Egg Breakage

The percentage of cracked eggs from each flock is shown

in Table VII.

In this study, the greatest single influence determin-

ing the number of cracked eggs was the type of container the

eggs were placed in when gathered. Eggs placed in flats had

1.1% cracks. Eggs placed in wire baskets had 3.8% cracks.

The difference of 2.7% was probably due to the combination

of weight pressure on eggs in the basket, Operator careless-

ness when placing eggs in the basket, and, finally, a squeeze

caused by pickingtm)the full basket after the eggs had



The collection units
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Table VII. The percentage of cracked eggs as related to age

and strain of birds, nest type and handling pro—

cedure on twenty-one flocks.

 

 

 

 

 

 

Number of Flocks % Cracked Eggs

Collecting Basket 5 3.8

container Flat 16 1.1

10-12 5 2.0

13-15 5 2.7

16 ,1 5 2.9

Nest type Cage 7 .5

Rollaway 8 1.5

Conventional 6 2.6

Strain Hyline 7 1.1

H & N 4 1.5

DeKalb 9 1.7

Number of 2 - 3 13 1.7

collections 4 - 6 8 1.8
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settled.

Eggs placed in molded fibreboard trays are in individu-

al cells. The weight of the egg is transferred to the tray

rather than to another egg. There is no Opportunity for the

egg to roll against another egg and crack. When a group of

trays is lifted, the stress is in the flat rather than in

the egg shell.

The age of the bird was the second most important con-

sideration affecting egg breakage. A difference of 1.7%

cracked eggs was found between the 6 to 9 month old birds and

those over 16 months. The trend shown in Table I is to be

expected since thinner shells have long been associated with

hens in the latter part of their laying period, according to

Romanoff and Romanoff (10).

The type of nest was the third most important factor af-

fecting the percent of cracked eggs. Eggs from rollaway

nests showed 1.1% fewer cracks than eggs from conventional

nests. Apparently, when the eggs got out from under the

feet of the hen the breakage was less. Eggs from cage birds

showed the least number of cracks, .5%. The full range Of

age, strain and number of collections Was present in the

cage bird classification. The low percentage of cracked eggs

from birds in cages was due to the fact that all cages were

a rollaway type and the eggs were all collected into molded

fibreboard trays.



A small difference in numbers of cracked eggs between

strains of chickens was noted in this study. The average

percentage Of cracked eggs for Byline was 1.1, for B&N, 1.5,

and for DeKalb, 1.7 . Poultry breeders have known for a long

time that individuals and families can be develOped into

thin shell lines or thick shell lines, according to Sturkie

(11). The cracking strength is directly related to shell

thickness according to Romanoff and Romanoff (10). Thus if

there were a difference in shell thickness between the strains

in this study the difference in percent of cracked eggs be-

tween strains in the study may have been real; however, in

the 1962 Report of Egg Production Tests by the U. S. D. A.

no significant difference between Byline, B&N and DeKalb

birds in this reSpect was reported. No importance can there-

fore be attached to the strain difference noted in this study.

All eggs from the Hyline strain were collected into flats

and most of the eggs from the DeKalb strain were collected

into baskets. Thus it appears that the apparent strain dif-

ference is due to the influence of the type Of container into

which the eggs were collected.

The particular combination on a given farm of factors

affecting egg breakage appeared to be important. The per-

cent of cracks from flocks with similar combinations were

averaged and the results were as follows:

1) The combination of old age and collection into wire bas-
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kets resulted in 5.7% of cracked eggs, the greatest percen-

tage Of cracked eggs in this study.

2) The combination of moderate age and conventional nest

with tray collection resulted in 3.3% cracked eggs.

3) Wire basket collection combined with rollaway nests and

young birds resulted in an average of 2.6% cracked eggs.

4) The combination in the study that resulted in the least

number of cracked eggs, 0.6%, was a combination Of tray col—

lection from rollaway nests with young birds.

Table VIII. Observed percent of cracked eggs with various

egg breakage factor combinations.

 

 

Collecting unit Nest type Percent of cracked eggs

Flat % Rollaway .78

Flat % Conventional 1.94

Basket % Rollaway 3.27

Basket / Conventional 6.00

 

The range of cracks in the individual flocks appeared to

be directly related to a combination of the factors in the

egg collection system. The various combinations Of the type

of container and nest type resulted in the averages in Table

VIII.

The regression coefficients of age and percent cracked

eggs were calculated for wire basket collection, molded
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fibreboard tray collection, conventional nest, and rollaway

nest. The figures proved to be statistically non-signifi-

cant. The regression lines are plotted in Figure 3 to show

the trends encountered on the farms.

The trend toward increasing the percentage Of cracked

eggs with increasing age is shown in all the lines of Figure 3.

The trends indicated in the regression lines and consi-

dered with the actual farm combinations in Table II should be

Of interest and use to farm.managers in budgeting the combi-

nation of equipment for a poultry farm. The type of equip-

ment is a factor the poultryman can control. he has to ac—

cept the weaker shells of the birds as they go through their

laying period. This problem.may be overcome in the future

through breeding and nutrition but it is a factor the poultry—

man must live with now. The trends in the study of actual

fann conditions indicate that the manager can reduce the num-

ber of cracked eggs by adopting flat collection and rollaway

nests.
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Figure 3. Egg breakage as affected by collection factors
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Summary

In this study the labor efficiency of egg collection

was greater with belt (automatic) egg collection systems

than with carrier egg collection systems.

With the average cage-belt collection system, the labor

required per 1,000 hens per day to collect eggs was 14.03

minutes. 0n the most efficient 30% of the farms in this sys—

tem the time required was 9.5 minutes.

With the average floor—belt collection system the labor

required per 1,000 hens per day to collect eggs was 17.2 min-

utes. On the most efficient 30% of the farms in the system

the time required was 12.3 minutes.

With the average cage-carrier collection system the la-

bor required per 1,000 hens per day to collect eggs was 24.4

minutes. On the most efficient 303-5 of the rents in this

group the time required was 21.0 minutes.

With the average floor—carrier collection system the

time regtired per 1,000 hens per day to collect eggs was 23.4

minutes. 0n the most efficient 30% of the farms with this

system the time required was 17.0 minutes.

Within the floor-carrier collection system with roll-

away nests the time required per 1,000 hens per day to col-

lect eggs was 19.95 minutes, while with conventional nests

the time required was 24.84 minutes.

- 35 -
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The difference in egg collection time between floor-

belt collection systems and the cage—belt collection system

was three minutes per 1,000 hens per day. This was the time

required to collect the average number of floor eggs.

Floor egg collection time was determined more by the

number Of collections than by the percent of floor eggs. In-

dications are that more than two collections are uneconomical

for the average number of floor eggs observed in this study,

5.6%.

Annual man hours saved by having cage-belt collection

rather than a cage-carrier collection system was 63.27 man

hours per 1,000 birds for the average farm and 69.96 man

hours per 1,000 birds for the most efficient 30% of the farms

in this study.

Annual man hours saved by having a floor-belt collect-

tion system rather than a floor-carrier collection system was

36.50 man hours for the average farm and 28.59 man hours for

the most efficient 30% of the farms. There appeared to be

no advantage on egg collection efficiency as flock size in-

creased.

The three most important factors influencing the percent

of cracked eggs under actual farm conditions were:

1) The type of container. Collection into molded fibreboard

trays resulted in 1.1% cracked eggs and collection into wire

baskets resulted in 3.8% cracked eggs.



2) The age of the bird. The percent of cracked eggs increas—

ed from 1.2% in the 6-9 month old group to 2.9% in the 16

month and older group.

3) The nest type. Rollaway nests resulted in 1.5% cracked

eggs and conventional nests resulted in 2.5% cracked eggs.

Combinations of these factors increased or decreased

the percentage of cracked eggs. The farm combination result-

ing in the smallest percent of cracked eggs was collecting

the eggs into molded fibreboard trays from rollaway nests.
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APPENDIX

Data on farm egg collection systems

 

Kinutes / Kinutes

1000 hens per case

Collection

System

Ilumb er 92’;

Flock Layers Production

 

A 8,764 56.0 hand-carry 19.3 13.6

B 4,900 48.7 Floor-carrier 17.6 13.3

C 6,450 52.7 Floor—belt 22.7 15.5

D 13,000 51.8 Floor—carrier 25.0 17.2

“ 5,964 61.3 Floor—carrier 26.9 15.6

F 4,800 66.6 Floor—belt 11.6 6.3

G 3,207 56.5 Floor-carrier 27.1 17.4

R 11,400 79.4 Floor—belt 14.3 6.5

I 6,560 60.7 Floor—belt 18.4 10.9

J 6,169 51.1 Floor-carrier 28.7 20.2

K 5,180 67.2 Floor-belt 13.5 7.2

L 13,852 63.0 Cage-belt 10.6 5.8

M 8,110 2.5 Floor-belt 13.0 11.0

N 9,600 62.8 Floor-belt 26.5 15.2

0 14,927 45.0 Cage—belt 22.0 14.3

P 9,070 54.0 Cage—carrier 25.5 17.0

a 14,079 59.8 Cage-belt 9.5 5.7

R 6,042 75.3 Cage—carrier 29.3 14.0

8 5,800 62.0 Cage-carrier 22.0 12.7

T 6,077 73.0 Cage—carrier 22.3 13.2

U ----- —--- Floor—carrier ——-— —-——

W 5,201 35.4 Floor-carrier 16.5 16.8
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nPPENDIX

Data on Egg Breakage

 

 

Flock $33. Unit ggckfigs Nest Type Strain §22C28d

A 14 Basket 4 Conventional Babcock 6.0

B 16 Basket 3 Rollaway DeKalb 5.2

C 11 Basket 3 Rollaway DeKalb 5.0

D 13 Flat 3 Conventional Byline 3.6

E 13 Flat 4 Conventional H&N 3.0

F 9 Basket 2 Rollaway R&N 1.7

G 14 Flat 2 Conventional DeKalb 1.6

H 7 Flat 3 Rollaway DeKalb 1.6

I 13 Flat 5 Rollaway DeKalb 1.4

J 16 Flat 3 Conventional E&N 1.4

K 7 Basket 3 Rollaway DeKalb 1.2

L 12 Flat 4 Rollaway Hyline 1.1

M 20 Flat 4 Rollaway DeKalb 1.1

N 10 Flat 5 Rollaway Hyline 1.0

O 13 Flat 6 Rollaway Byline .8

P 8 Flat 3 Rollaway Byline .5

Q 10 Flat 4 Rollaway Fyline .5

R 10 Flat 3 Rollaway DeKalb .2

S 6 Flat 3 Rollaway Byline .2

T 9 Flat 3 Rollaway DeKalb .2

U 7 Flat 3 Conventional P&N .1

W ' 6 Basket 3 Conventional DeKalb ---



Data on Floor Egg Observations

Flock % of total Time to No. of % of Kinutes /1,000

egg gather- collect collect— total hens/day to col-

ing time floor eggs ions eggs lect floor eggs

minutes &
4 I

seconuS/day

2 5.6 9:45 5 8.20 1.27

“0 33.6 57:04 5 ---- 5.65

D 15.0 21:45 5 -—-- 2.00

E 28.7 36:05 5 12.00 5.85

F 12.0 5:55 1 .24 1.19

G 5.4 5:15 2 7.40 1.10

H 7.9 15.00 2 .46 1.14

I 18.6 19:06 5 7.50 2.90

J 40.0 51:40 6 6.60 8.30

K 47.8 55:55 5 17.74 6.55

M 5.6 5:52 1 2.60 1.2

N 1.0 5:02 1 .004 .51

U 4.5 5 00 1 .004 .96

Range 1-47.8 3—36 1-6 0 - 18 .3-83

itverages 1702 .1807 204 5.6 500
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Farm Survey Form

 

Farm Number

Address

 

Type of Collection
 

Number of Hens Strain % Production

Age of Hens
 

 

Job Description Travel Time Eggs

 

     
 

Egg candled
 

Number cracked
 

Percent cracked
 

Notes:

Totals
 

Number cases
 

Minutes/case
 

Minutes/1,000 hens
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