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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

EFFECT OF MILK-PLANT ARRANGEMENT
AND METHODS OF OPERATION ON
LABOR REQUIREMENTS

By O 1 Cremssr, Assaciale Markel Milk Speeialist; 1 1. Ly Fevee,' Assistant
Muarket Milk Specialist; J. B. Baww, Asociate Market Silk Specialist; nnd
F. M. Guant, Assistant Market AMilk Speciatist, Division of Markel Milk
Investigutions, Bureaw of Dairy Indusiry
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INTRGDUCTION

Increased costs of labor, supplies, and equipment have made it
necessary for the managers of milk plants to study the methods em-
ployed with a view to increasing the efficiency and decreasing the
cost of operation.

In ovder to determine the most efficient systems used, the Bureau
of Dairy Industry has made labor studies of the operations in milk
plants in various sections of the country from the time the milk
reaches the plant until it is placed on the wagons ready for delivery.
The amount of Inbor and the time required for cach operation were
determined.

No attempt has been made to compare the costs of different methods
of operation.  Labor and other costs vary greatly in different sec-
tions und at different times. The {act that a certain system is
operated with the least amount of labor does not necessarily show,

tMIr Lo Feves, who did a large purl of the ekl work, resigned belore the work was cotplotod,
01319°—2—1
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therefore, thab it is the least expensive.  Furthermore, two plants may
have the same labor costs, but one may have greater overhead ex-
penses than the other.

RECEIVING THE MILK

The process of roceiving the milk at the plant consists of trans-
ferring the cans from the receiving platform to the dump tank,
removing the lids, emptying, and placing the cans on the washer ot
on n conveyor leading to it. The men who receive the milk inspect
it belore it is dumped [rom the cans. When the milk is weighed at
the city plant they vote and record the weight also. Samples arc
tiken at regular intervals for butterfat test. Usually the men who
operate the trucks place the cans of milk on the platiorm, but these
men are not included in the labor of receiving the milk except where
they help in transferring the cans to the dump tank. In some cases
the men on the platlorm help unload the truck, but as a rule the truck-
men do this work alone, placing the cans of milk on the platform or
On n CONVEYOr,

It is desirable to have the plant so arranged that the milk can be
received with as small o labor cost ns possible. A rapid system is
also desirabie so that the milk may b. haodled as fast as it arrives.

In meny plants the cans of milk are transported by automobile or
by horse-drawn trucks from the country or from the railroad station
in tho city to the receiving platform.  From a study cerried on. at
63 milk plauts, the following systems for receiving miln thus trans-
ported have l:een found:

(1} Cans are teansferred from recciving-room door to weigh or dump tank by
means of platform trucks. After being eiuptied and washed, they are returned
by the sume trueks to the loading-out door.

(2) Cnng nre taken to the second or thivd ficor by means of the ordinary freight
clovator, which sccommodates nbout 16 cans to the load. The empty canhs,
after being washed, are returned hy the same elevator,

{(3) Cang arc rolled from recciving-room door to the dump or weigh tank.
“This rlistustee varios from 10 4o 30 foet, but at the mujority of the plants the dis-
tance is approximately 15 feeb.  In most eases the cans are yed directly into the
washer by the man whe empties the milk from the caos, although at o fow of the
plants snother man is reguired to transfer the cans to the washer. At somc of
the plants the washer delivers the cans ab a point bear the door, whercas nt others
cxtrn handling of eans is required ab this point because of cansiderable distance
from the delivery end of the washer to the point where they are loaded on the
truck.

(4) Dump or weigh tank is located close to the receiving-rootn ¢oor. so that
the cans are emptied with practically no handling. The washer is a0 loented
that the cans are transferred to it and out to the truck with little handling, tut
usunlly some handling is required either hefore or after the eans are washed.
Some of the plants are so arranged that the man who empties the cans ploaces
them in the washer; wherens other plants have a space of 10 to 25 feet between
the dwmp tank and the washer, in which case the wusher usually lends dircetly
to the lpading-out daar.

{5) Cuans are rolled approximately 12 feet from the receiving-room door lo the
dump tank, and after being emptied they are placed in an automatic washer
from which they are transferred te the {rucks by a gravity or power conveyor.

{(6) Cans are transferred from the recciving-room door to the dump or weigh
tank by means of gravity or power conveyurs. The eans are piaced in the washer
directly after being dumped, usually by the saine mun who empties them, there
heing no extra handhimg at this peint.  The washer lends to the loading-cut door
u;thor dircetly or by meuns of eonveyors so that there is no extra handling at
thisg poinl.

(7} Same system as G is used, except that the cans are elevated from the slrect
ficor to a higher level by meuans of power conveyors or lifta and the washed cacs
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arc relurned to the street floor by n similar conveyor or lilh.  When the cuang of
milk rueach the higher foor they are conveyed to the dump tank as in system 8,
The enns nve placed direetly in (he washer, from which they puss on another
conveynr to thy UL or Lo o gravity conveyor which takes them o Lhy street floor
1o be Toaded on the trucks,

COMPARIFON OF DIFFERENT SYSTEMS AS TO TIME AND LABOR REQUIRED

Table 1 shows a comparison of the results obtained from the use of
these systems at 63 milk plants. At the 23 plants using system 6
{fig. 1) the number of gallons received per hour varied from 650 to
5,685, und the number of gallons received por man-hour varied from

Fiseek 10 Reeoiving millk nbon plud using system i AL 20 plunts using syshans simidler to
this an neernge of 28804 gilons por i wd 450.0 gallung per mng-hour wis received

256.7 to 690.5, with avernges of 2,334.4 and 459.8 gallons, respec-
tively.  Sevaly-lfour per cent of the milk received at the plants in
this group was weighed, and 65 per cent of the plants weighed rll the
milk, which is n larger percentage than in most of the other groups of
plants.  This system is very cfficiant as to labor required and is desir-
able for cither small or lavge plants, unless, in the case of small plants,
systermn 4 can be vsed.  Wilh system 6 the milk was roceived and
weighed very rapidly with a small amount of lubor. One plent with
woll-nrrangdd convevors received the milk at the rate of 708.8 caus
per howr and 71.9 cans per man-hour,
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TanLe L.—Comparison of the regults obtained from the wse of seven systems of receiving
wilh al 63 planis

L L} o
t 'i I Hielp | Milk received per—
Uge  Milk handled €0 ;
Syston ! 1 Blunts ! daily per plunt |1I(:z':ii Time required |
[ l | plant : Itour awlan-hour
1 Afon- Gat |
(WNumber! Gollonx | Cans? ix\."umbe-r Houry | dours | Guitons 2} Cong? | fomg? | Cama
I... i 3 & 083 ¢ 833 A 5.2 17.1 ORI, 1004 264, 3 W3
A 2 05,405 A 4.8 5.0 25 fag. 1 8. B 221.8 o
4 0 4,089 30 3.4 4.1 15.2 1,0749. 6 124.8 2449, H R
1. n b, hd LT P 3.0 8.9 1,506, 1 152. 1 Gl 4 614
0 $ . 1,48 LGT 3.4 G.3 W7 ol 2)5.8 [ ML A
Q.. e LN 25: S Y L L L1 2.0 2G4 243.2 450,06 Ay
0 3 1h, 220 l 1, &7l i i8] 6.9 47.¢ 2,853.6] 28,85 4224 353

!. Milk * Plan{s
Bystemn ! 1 weiphed  waighing

Time reqaired to rpceive—

1040 gullons 100 cons 1' nt plant ! milk
b 1

Mirates ) Afinutesd AMinutes 1 Minntes? Por cent | fer cend
1 f. 6.1 [T it} L] 433
4. o3 6.l 624 (LIS 1.0 00
1. 4.6 3.6 A, 2 - 48,1 R5.8 1 W
4 .. a3 50 0 304 Pt 0
N 3.0 27 LT Pl 0.0t &0
f... 3.5 T 6.2 . 212 7.1 (52
7.. NIl Lt I N e dLg 40.0

1 For deseriplions af Lhese systems, see p. |,
1 Most of the milic was reccived in 10-gullon eans bot other sizes were uged in some cases,

Prie or weighlerl average.
1 Aversgo of averages.

System 1 was not a common system, and the table shows that it
was not an cfficient one.  The smallest number of gallons per hour
was reccived at the three plants using this system. The number of
cans reecived per hour was slightly greater than at the plants using
system 2. This was due, however, to the [act that at plants using
system 1 a number of small-sized cans were used, whereas af the
plants using system 2 only 10-gallon cans were used. With the ex-
ception of the plants using systems 2 and 3, those using system 1
received the smallest quantity of milk per man-hour.

Extra men and time were required at the plants using system 2
because of the transferring of milk from one floor to another. There
were well-arranged conveyors on the second floor for bringing the
milk to the dump tank and the cans from the washer. An average
of only 98.8 cans per hour and 22.2 cans per man-hour was received
at the two plants using this system.?

At the 20 plants using system 3 (fig. 2) an average of only 1,079.6
rallons of milk per hour and 289.9 gallons per man-hour was recelved.

he average time required to recelve 100 gallons of milk vared from
3 to 17.3 minutes, with an average of 6.6 minutes, Because of the
small size of the plant, only one nan was used at the plant requiring
17.3 minutes per 100 gallons, and the number of gallons received per
man-hour was greater at this plant than at the average plant of the

1 8imbar tesults wore reported in the lallowing pnblleation: KruLy, E., and CLIMENT, C. E. oy
MILE PLANTS: CONSTRUDTION AND ARRANGEMENT. U. & Dopt, Agr. Dept, Bul. 84 Py illus, 1920,

This builatin shows thut ab four plants usipg this system an sverage of 101.5 cuns was received per hout,
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gronp.  The number of gallons received per day at the plants in this
group varied lrom 1,200 o 11,250, with an average of 4,399, This
system of receiving mitk appears to be desirable only for those plants
thut are unabie to adopt either system 4 or 6. System 3 required
much extra handling, which could be eliminated by having the weigh
can near the receiving-room door or by installing a well-arranged
conveyor to the weigh can and from the can washer.

Most of the plants using system 4 (fig. 3) were small. There was,
however, one large plant, which received 13,500 gallons of milk per
day. This was handied and the cans washed by 4 men in four hours,
thus making an average of 3,375 gallons per hour and 843.8 gallons
per man-hour. Many large plants are so arranged that this system

Fusone 2 -Heeeiving wilk ata plant usiig system 3. An overage of 2359 galions ner man-lionr and
BTG gallons per hiour wis Teceived nl 20 ploats using (his sytem

can not be conveniently used, but for small plants it-is very satisfac-
tury. An average of only 2.4 men, varying from 2 to 4, was used per
plant. This was the smallest number used with any of the systems.

The three plants using system 5 ranked higher than those using
system 4 in the number of gallons of milk received per hour, Although
the plantsusing the formersystem werelarger than those using thelatter,
more men were used, resulting in a smaller number of gallons received
per man-hour. None of the milk at the plants using system 5 was
weighed, for which reason less labor was required. A larger average
daily quantity of milk was received at the plants using system 5
than was received by any other plants except those using system 7.
This is true also of the average number of hours required per plant
to receive the milk,
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System 7 required mare labor than did system 6, as extra men were
necded to put, the cans of milk on the lift and to take ofl the empty
cans. Therelore, although more milk was reccived per hour than
with the other systems, the number of gallons received por man-hour
was considerably less than with some of the other systems. No
mitk pump was required at $he plants usivg this system, as the milk
flowed by gravity from the dump and receiving tank through the
pusteurizing oubfit to the bottle fillers. This 1s a desirsble system
for large plants which are so arranged that it is pref erred to receive
tho milk on a higher floor and where it is neot desired to use a milk

ump; but, as is shown in Table I, considerable labor could be saved
it the mitk wore weighed on the street floor and system 6 or even

FIGURE 3. -Heceiving milk al oy plant using systor 4. AL sovon plants sing His systett an
vt OF 1,000, gellens per honr aod 5134 gallons yor mai-lionr was recelved

system § used. The plants using system 7 req uired an average of 6.8
men, & much higher average than was required under any other
systein.

When all factors are considered, system 6 scems to be the most
elficient one. Although at the particular plants studied less milk
was received per man-hour than at plants using systems 4 or 5, more
was received per hour than with etther system 4 or 5, and more cans
of milk were reccived per man-hour than at plants using system §,
there being fewer of the smaller-sized cans at the labter plants.
Turthermore, system 6 is the most adaptable to plants having various
arrangements of equipment. The plants using system 4 required the
losst number of men, hut these plants were smaller than most of the
others studied.  Systems 1, 2, and 3 were the lowest in average num-
ber of gallons handled per hour and per man-hour.
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COMPARISON WITH QTHER METHODS OF RECEIVING MILK

During recent vears inereasingly greater quantities of milk have
been transported to the city in large tanks mounted either on auto-
mobile trucks or on railvoad cars. Where the railroad car can be
loaded at the country plant and can be switched on a siding to the
plant in the city, it is used to a considernble extent. In other cases
the tank truck 1s used to transler the milk fiom the country plant or
from the tank carin the city raitlroad yard to the eity plant.

In some sections of the country [ull carloads of milk in cans are
switched to the city-plant receiving platlorm and the cans transferred
direetly from the car to the plant receiving room. In some cases the
cans of milk are t.ransfcrre(l by means of platform trucks from the
cars to the receiving room (fig. 43, and after the caus are emptied and
washed they are returned to the car by truck, or they are carried by
the men.  Tn other cases a dump tank is placed ih tho car and con-

L e Lt . - -

it 4. Uitlonding milk from cars sivitehad alougside plant reeaiving platform

nected with the reeciving tank in the plant by sanitary piping, and
the cans are emptied before being removed from the ear. These cans
are then transferred to the cen-washing room, and after being washed
they are returned fo the car.

1n Tuble 2 a comparison is made of the time and labor required at
123 plants, 91 of which recetved the miik in cans from trucks, which
is the method used at the plants previously deseribed (method 1);
24 of which received the mi]lk from tank trucks or cars (method 2);
and 8 of which reccived it in cans from cars switched alongside the
plant receiving platform (method 3).

An average of only 1,540 galions of milk per hour and 197 gallons
per man-hour was rcceivc(F at the plants using method 3. The
quantity received per hour was nearly as great as thai received af
plants using method 1, but the quantity received per man-hour was
much less because of the fret that a large number of men were re-
quired to transfer the milk and cans from place to place. The
wmethod of receiving milk direetly from the cars at the plant appears
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to be very desivable, as it climinates trucking from the railroad
vards, Morveover, by the use of & properly areanged  conveyor
system, such us some of the plants using method 1 have, it shonld be
possiblo to roduce the lnbor required at these plants,  On account of
the fong raitroad siding required, however, most of the plants using
mothod 3 are long and nmfow.  (Fig. 5) In this type of plant it 1s
often very difficutt to efiect a convenient and eflicient arrangement.
At these plants the labor includes not only the removal of the cans
of milk from Lhe enr butl also the return of the empty cans to the car.
This latter work is net included in the labor at the plants using
method t. In comparison with the plents using the other two
mothods, the number of en required in the plants using method 3
was excessively large.

Tanve 2o-Comparisen of the results oblained from three methods of receiving
milk of {23 plants

A1k l Help um!;'-iu:,':xl MR recebved I i
- per plant jer— i iyt DK | Plonts
hS CURTTHH PManis aeiverl : - 'i::n:gcf:{i:i!{‘:llr!%h waich- | woigh-
‘ A dntly ' enllons [ b
jler M- g plant | ik
sHlnnit heu

Aen "Pime required” Hour

l i
Num- Ol Nﬂm-i Man- | Gal- | Gnf- | Afin- | Min-
ey 1o pans  from) ber 1 livps ﬁt'o Floprs | hewes | lone ! | lons wfex b | utes ¥ Per crnd; Per cend
: 4. E .8

awies. .. . ] 7,808 | U 17 394 ER-1 T 6.8
M Prom tunk
trucks o {ank
LTy of | 85,102 L6 4. G2 L3 L300 3.2 4.7 48.8 L3

(8 Des omns Ty curs '
swilehed wlong
plant recatving .
pintform ... . 5[ 9440 8.1 50| 5|16 jLixg an 4.1 0
1

t Welgliterd pyurige, 1 Average of avorages.
L

At {he 24 plants receiving the milk in tank trucks or cars an aver-
age of 1,300 gailons was handled per man-hour. This is more than
three times as much as the average amount handled per man-hour
at the plants using method 1 and more than six imes the average
amount handled by the plants using methed 3. The method of
roceiving from tank trucks or cars requires much less lebor than
does reeeiving the milk in cans, as the washing und steaming of the
tanks is 4 smal! task compared with the washing of the lerge number
ol enns. Furthermore, the milk is transferred from the tanks to
the weigh ean or recetving tank by pump, gravity, or air pressurg, so
that no handling is required.

CHECKING IN THE ROUTES

The operation of verifying the driver’s count of empty bottles and
unsolt goods and keeping the platform clear is called “cheeking in
the routes.”  As a rule, the driver sets the bottles on the platform
or on conveyors or trucks, il they are used; and the checker, after
verifying the driver's count, transiers the bottles to another point.
In some enses, however, he transfers the bottles from the platiorn
to the conveyors or trucks. lle also usually dumps or otherwise
takes care ol the unsold goods which are returned. The time re-
quired for the latter work, however, is not included in the time
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required to cheek in the routes. Trom o study carvied on af 82
plants, the following clussifications have hoen made of the systems
used in checking in routes:

(1) Botlles arc cheeked in on o gravity eonvevor whieh loads Lo the botiie-
washing roumt or s adjeining sbornge room where they nee stacked by the
cheekers,  They are iater removed from the stacks by the boltie-washing crew
il transferred Lo the washer or to o couveyor leading to it.  This system i
used ab plants where (he botties are not cheeked in and washed in viie continuous
operniion,

(2} Botiles are pub on one or more conveyors by the drivers, and after the
connl has been verificd they pass direet to the washers and are washed mmne-
dislely. A sumil proportion of the bottles, hawever, must be stacked beenise
the pints and quarts ean not be washed al the same lime.

t3) Bottles nre pul on one convevor by Lhe drivers, and alter Lhe count is
vecified They go diveet to {he washer,  Muny of 1he hottles, however, must be
slaeked beesuse they come in {oo fast for the washer fo tiiudle, sinee in praclically

Fuivne §-~-Type of plant sl where milk is reseivod iy eans from ears switchied slongsido of phiat

all the plants in Lhis group only one boltle-washing unil is used,  Stackivg is also
neeessary in most of the plants because pints and quarts can not be washed at the
samne time.

() Snme as system 3 excepd Lthat two or more convevors are used.  In some
cases alf the boltles from one wagon are unlonded at one conveyor, whereas in
others pinls are unloaded ol one eonveyor and auards at pnother.” In either case
two or more routes may be checked in af the snme fime. The continuous or
direct systom of washing and flling is goneraliy used.

(8) Botles are unlonded and ehecked on £he receiving platform at three or
more points,  Quart hottles are usunlly cheeked in ud one paint, pints at another,
unsold goods al another, and so on, the driver going from one point to the next
and several routes heing choeked in at {he same ting.

{) Boitles are unloaded and cheeked on the piat{orm close to the washer so
that very litlle transferring is roquired,  This system is adaplnble only {o small
planis where the washer can be Joeated in close proximity fo the checking-in
platform.

{7} Botles are undoaded and checked on Uie platfiarm, sud fhe stacks of botljes
are drapged buek with hooks or by liand by the cheakers to the washing room or
adjoining storge space.  As Lhis s 2 slow process, the roules ean not be checked

GL3lp°—24

2




10 TBCHNICAL BULLETIN 153, U. 8. DEPT. OF AGRICULTURE

in at u very rapid rale.  Since the washing wom is usually nearby, lhe distance
that ihe sincks of boblics must be trausferred is short,

(8) Bottles are checked in and stacked on the platform and are then sent on
conveyurs to the washers by the checkers. At two of the three plants in this
group the bottles were sent to ancther floor to be washed. At another plant they
woere checked in on o long piatform at a congiderable distance from the washing
reom. The two depurtmonts were so located, however, that the bottles could
nob pass in a straight line directly from the choeking-in platform to the washer,
ns in the cuse of systems 2, 3, and 4. At this plant several routes could be chocked
in af the same time,

(%) Bottles nre checked in on the platform and transferred to the washing room
or adjoining stornge space by menans of lift irucks, dolly trucks, or the ordinary
3-wheel or 4-wheel platforin trucks, The lift trucks consist of platforms with
skids under which n wheel truek is run; the platform is raised by the lever of the
truck; nand it, with the full load of bottles, is wheeled away to the washing or
stornge room. The dolly truck js a small truck with small wheels or castors.
Four stacks of botiles ean usually be piled on this truck, whieh is then pushed
awny by hand.

{10) Boliles nre chacked in and stacked on the platform and transferred to the
washing room or adjoining storage space by means of the ordinary barrel or ware-
house truck, whiclh usually carries six or soven cases to a load. This type of
truck way have an aitachment by means of which a man ean readily transfer
Liottles stacked 10 cases hirh, At the particular plants studied, however, none
of this latler type of trucks were in use. The bottles are usuaily ehecked in and
stucked on n Jong platforn, several routes often being checked in ab the same time.

Tagur 3.—Camparison of the resulls oblained from the use of 10 systems of checking
in roules ab 82 plants

Rauates per plant Checking-in raquirements
Syslom Plants What ' i A o
hale-| f \ + Mauon- or
sale Ttetail 1 Total { Alen | Tours hours | route
| I
Number Number Number Number Number| Number| NumberlAfinutes
2 : 5 a1 Fl.l:y 732 8 3.2 0.0 7
7 3 o2u7lh mo| ud| 28| a3 6
4 |ana .| 1533 ! 1523 M 3.8 .0 [.5
18 57.0 % GG 23 4.3 L4 4.5
11 2.4 {1} 1 35 L0 20 L) A3
5 8.8 I 93.2 | 10L8 5.8 32| o254 2.5
12 481 5.5 613 a4 4.8 16.7 5,2
10 7.01 3.4 6.4 3.2 461 128 59
1! el sso!l slg| 30 66| 0.2 6.2
3] s [ gn7! 70| bo| &2| s 41
: 1
i Man-hours sorting i i
: Routes chickcd {o and getiing bot- Ti%ar Jgrl]euslrfgtg_per
I tles to washar
t Ttoutes Checking
System Per man- in in-
N hour * Checkt clu:ll_lng
Man- T ecking| sorting
Tiour Liour Number | Per cent! io alon@ | ane get-
Ling
hnttles to
wnsher:
- Afnm- Man-
Number | Number Number honrs hoara
e e m i mmm— e cmmemmm——— e ] 8.1 21 5.3 4.1 12,4 .4
B o csimsaamemm———en 7.9 .7 1.4 20.8 +.7 14.48 b |
B immmmmmmeccc—e-usiammm—-— A0 1 9.6 N6 50.5 2.8 17.§ 3.7
B i mememcacammem e ———— 4.8 3.5 L1 40.3 2.8 18.2 357
1L 8.2 58 47.9 27 19. 2 d.0
.4 4.0 19,8 43. B 213 25.0 43. 5
1.5 3.8 4.8 47.0 24 26,31 ML0
10. 1 ant 18.2 55.9 L& 7.8 62.5
0.7 R ot ] A3l Lk 3t} .7
| B3 8 T 521 1.3 357 0.0

1 Por cenl of tolp! man-lmirs used for cheeking in, sorting, and getling hottles to washers,
3 Ipehading sorting and getling botiles to waslery, .




MILK PLANT ARRANGEMENT 11
COMIMARISON OF DIFFERENT SYSTEMS AS TO TIME AND LAROR REGUIRED

Table 3 shows tho results of o study of the systems used in checking
in routes nt §2 plants,  The table is arvanged according to the effici-
ency of the systems in vespeet fo the number of routes checked in
por man-hour.

In the last column of this table are shown the total number of man-
hours vequired {o cheek in 100 routes, to sort the bottles, and to got
them lo the washer. This is the most important eolumn in the table
by which to determine the most economical system ol checking in
routes as regards iabor.  In some piants the routes may be chc(ﬁ{ed
in 8t o low fnbor eost, buf much additional labor may be required to
transier the boettles Tfrom the checking-in platform to the bottle

Fravuk A-—Unlocding hotties on n cenveyor nt 1t plant using sysiom 2. An sveragye of 22.5 rouioy
por et sl 8.4 reathes per mab-tioar wid clicekaod in ot olghd plonts uslng this systom

washers, 1 which ¢ase the system can not be considered cconomical
of fahor.

System 2 (Big, §) was the mosh economical in respect to the labor
required for actund cheeking in. Plants of all sizes used this system,
the numbeor of routes per plant verying from 9 to 144. At 5 of the
piants 1 convevor was used, at 2 plants 2 conveyors wers used, and
utl plant 4 were nsed. At theplant using 4 conveyors, tho routes were
checked in ab the rafe of 60 per hour. The nverage length of time
required to cheel in the routes at all the plants was only 3.2 hours.
The plants using systers 2 checked in more routes per hour than did
any others except those using systems 4 and 5.

An average of ouly 2.8 men per plant was used for checking in
with system 2, and move routes were checked in per men-hour than
with any of the other systems. Only o small amount of handling and
very little storage space wore required,  Only system 6 required fewer
man-hours per 100 routes than cid system 2 to cheel in the routes and
to gel the botiles to the washer.
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At plants using system 6§ the routes were checked in at the rate of
6.7 per man-hgur, and only 21.3 man-hours were required to check
in 100 routes and to get the bottles to the washer. TFewer routes were
chocked in per hour, however, with this system than with any other,
and it is adapted only to small plants,

8ystem § was found to be the most efficient in regard to the number
of routes checked in per hour. {Figs, 7 and 8.) The average number
of routes at the four plants using this system was 152.3, the number
varying from 120 to 190. At these plants, because of their size, it
was neeessary to cheek in a large number of routes in a Limited time,
and more men were required than were required at plants using other
systems. Some of the plants had as many as five unloading points,
which permitted five routes to he checked in at the same time. This
necessitated at least one mon at each unloading point. The number
ol routes checked in per tnan-heur was therelore less than at plants

[ty
A

BTN

i

Friure 7.—Cheeking I roules ala piant using systerm 5. An nverage 6f 0.6 Toutes was checked In
per hour Bt four plnols using this sysiem

using some of the other systems. Considerable labor was required
to got the bottles to the washer, an average of 35.7 man-hours being
required to check in 100 routes, sort the bottles, and get them to the
wesher. At some of these plants conveyors led from each unloading
point to the washers, wherens others were so arranged that the bottles
were first stacked on the platform and later sent to the washing room
on conveyors, Considerable storage space for dirty bottles and ample
platform spnee were required when this systom was used. It was
found primarily at plants the srrangement of which was such that
other systems could not he adapted to thewm.

The plants using system 3 checked in practieally as many routes
per man-hour as those using system 5. System 3 was the most popu-
lur one, there being 18 plants i this group.  Fewer men were required
than with some of the other systems, an average of only 2.5 men per
plant being used in cheeking in routes and stacking bottles.  More
than twice as many men were used at the plants nsing system 4 (with
two conveyors), although considerably more routes were checked in
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per hour with the lntter system.  As a laree proportion of the bottles
were stacked, considerable starago spaee was required, and a large
amount of labor was used in gelling the bottles to tho washer. An
average of 35.7 man-hours per 100 routes was required in system 3
to check in and to get the bottles to the washer. The average number
of roules at the 18 plants using system 3 was 62.9, the number varying
from 21 to 120.

System 7 was the next most efficient system as to labor required
per route. (Fig. 9.) Fewer men were required than with most of the
other systems, %ut it is adaptable only to small plants. Considerable
Inbor was required to get the hottles to the washer, and much storage
space for the bottles was nccessary.  Although an average of onTy
19.2 man-hours was required to check in 100 routes, 37 man-hours

Figung §.-—A line of wagans waiting Lo be choeeked in ot the phnt siown in Figure 7

was required when the labor of getling the bottles to the washer
waus included,

With system 4 fewer routes were checked in per man-hour than
with system 3, where only one conveyor was used, but considerably
more were checked in per hour, as many as 30 routes per hour being
ohecked in at some of the plants. This system is better adapted to
large plants than is system 3. The five plants studied varied from
41 to 140 in number of routes and averaged 101.8. Less storage space
for dirty bottles and less lnbor in getting the bottles to the washer
were required than with some of the other systems.

System 1 required a good deal of labor both for checking in the
routes and for getting the bottles to the washer. An average of only
3.8 routes was actually checked in per man-hour, and only 2 per
man-hour when the labor required to get the bottles to the washer
was .im(;jluded. Considerable storage space for the bottles was also
required.
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System 9 (fig. 10) was not ceonomical in number of routes checked
in per hour and per man-hour and in number of men used. An aver-
age of 62.5 man-hours per 100 routes was required for checking in
and getting the bottles to the washer. Considerable storage space
for the boftles was ulso necessary. Although as a rule this system
is not economical in the number of routes checked in per hour and
per man-hour and in the number of men required, it is as well adap ted
to some small plants as is the conveyor system.

The principaﬁ advantage of the use of trucks, such as those used
with system 9, over the use of conveyors is that the checking of the
returned bottles is facilitated and there is less liketihood of difference
between the checkers’ and drivers’ counts. When the full load is
Eluced on one truck the driver can readily see how many bottles he

us; whereas when they have passed on a conveyor with returns

Fraure 9—Clecking in rontes al plant using system 7. At 11 plants using this 5)SLEML 40 gvernga
of LL.4 routes wios chiecked fun per hour

from other routes, mistakes are sometimes made, and a recount is
very difficult.

System 10 was one of the least economical systems both as to time
and labor required. (Fig. 11.) Since the lour plants using this
gystem were all located in the same city, its use seems to be the result
of custom rather than of economy. The fact that end-door delivery
wagons were used at these plants also seems to be one reason for the
use of this system of checking in routes, as some of the other systems
were not so well adapted for recetving the bottles from end-door
WAZONS.

System 8 was not commonly used, as is shown by the small number
of plants in this group. It was not economical so far as the use of
labor is concerned, as there was & great deal of trensferring of bottles.
An average of 35.7 man-hours per 100 routes was required for checking
in alone, and an average of 76.9 man-hours when the labor of getting
the bottles to the washer was included.
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Figure 12 shows the relation between the number of man-hours re-
Huired for checking in alone at plants using the systems previously

escribed and the total number of man-hours required for checking
in the routes, sorting the bottles, and getting them to the washer.
The systems are arvanged in order of greatest economy as to labor
required for checking in alone.

Figure 12 shows that » comparatively large amount of labor was
required to get the bottles to the washers at the plants using systeins
1,9,10, and 8.  With system 1 considerable time was used to transfer
the bhottles [rom the storage room to the washer. Since trucks were
used with systems 9 and 10, much handling was necessary before the
bottles reached the washers. In the case of system 8, the lurge num-
ber of extra men required in getting the bottles to the washers was due

Fliens 10.—Clheeking in rowtes nt o plant using system 8. An average of 1.1 rontes was checkerl
in par bty ot 10 plutls using this systein

to the transferring from the stacks to the conveyors leading to the
wnshers. Only a small amount of labor was required to get the
bottles to the washer at the plants using system 6 because with this
system the bottles are unloaded close to the washer.

RELATION OF SIZE OF PLANT TO SYSTEM USED
-

It is desirable for plants of all sizes to employ a system by which
all routes can be checked in in at least four or five hours. As a rule
the large plants have adopted systems which are the most economjcal
in the use of time. Kigure 13 shows the relation of the size of plang
to the system used at the plants studied. Dotted line A-B confbdt
the blocks representing the average number of routes operaf Iy
the groups of plants using the various systems of checking lifT#fid
dotted line C-D connects the blocks representing the average‘-lh bt
of routes checked in per hour by these systems, -baolan L
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The lines are far apart for systems 8, 10, and 1, and they nre very
rlose together Tor systems 6 and 7. Syastems 8, 10, and 1 are less
cllicient as to time required per route than would be expected [rom
the munber of roules ab the plants in these groups.  As before stated,
the use of system 8 is due more to the peculine arvangement of the
particular plants than to the economy ol the system. The plants
using system 1 were not so arranged and the operations were not
so coordinated that the bottles could pass directly to the bottle
washers [ront the checking-in platform. As before stated, the use of
system 10 is restricted to u certain locality where custom and the use
ol end-door wagons seemed to he the principal rensons for its existence.

wyetems 6 and 7, at which the dotted lines in the figure come very
close logether, are adaptabie only to small plants. Where only a

Fraere 1L Cheeking in rontes at o plant ustnge systen 10, An avermee of only 1.7 roules |wr
Doty mand 3.2 roules por map-lioar wes checkedld Dnoul four plants using this system

few routes are to be checked in, there is no necessity for installing
conveyors or for any speeial arrangement as long as the bottle washer
is close to the receiving platform. System 7, as the lines in the figure
indicate, is used at shightly larger plants than is system 6. This 1s
due to the Mt that with the former system the cases ol hottles are
pulled out ol the way immediately.

ol BOTTLE WASHING AND FILLING

| . . ,
‘;:;:j%ottln washing and filling are two of the most important operations
}

apydhe milk plant. The amount of labor used in washing and filling
Hoifles at 104 plants was [ound to be nearly 50 per cent of that re-
Kargd for all the principal operations, including receiving milk,
Bdwng, cans, pasteurizing and cooling, storing the milk, and?undmg
wnd unlofiding delivery wagons,
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(2) whether or not the bottles are sorted, and if so, the number of
men required; (3) method of getting the bottles from the checking-in
latform to the washers, from the washers to the fillers, and from the
lers to the storage room; (4) number and type of machines used;
and (3) number of men used for inspection.

Studies made at 171 milk plants showed a great variation in the
amount of labor required at plants using different systems of getting
the bottles to the fillers. The following three systems were con-
sidered: Direet, indirect, and semidirect. In the direct system
(figs. 14, 15, and 16}, no handling of bottles between the washers and
fliers is required. After bSeing removed from the cases, the bottles
are washed and sterilized and are thén cooled in the washer, from
which they pass rutomatically on conveyors direct to the fillers.

Fiouke i4.—Feading holtics to the washer whera the direct system of washingurd filling is used.
The hottles pmas fron tha wishier on conveyors direetly to the fillers

In the indirect system (fig. 17) the bottles, after being washed in
the cases, are stacked cither in the bottle-filling room or in & special
clean-bottle storage room and allowed to cool, after which they are
removed from the cases and fed into the fillers by hand. Thus this
system not ouly requires considerably more labor in handling boftles
than does the direct system, but it offers a greater chance for the
bottles to become contaminated, either while in storage or by the
hand feeding to the fillers,

Only a few plants use the semidirect system. These plants use
the same types of bottle washers as are used with the indirect system
except that a cooling arrangement is attached. As soon as the
botties have been washed and sterilized, they are cooled in the cases,
alter which they pass on conveyors to the fillers, where they are
removed from the cases and fed to the machines by hand.
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Froung 16—Filline the bolties at o plant |1:{{ng the continuous or direet system of washing und
thing

Free 1h—=Washlng Botiles whore tha direet svslom of w
syslunt 2 s used Inelieeking 10 the rintlas, Abelght planis using this combinalion
roules wus checked Tn par an-Hour nod 1,24 butLles washed per tnuo-liour

nshing ikl Ntine 5 nswd and where
anpvernge ol 8.l

19



20 TECHNICAL BULLETIN 153, U. 8. DEPT. OF AGRICULTURE

Table 4 shows the importance of the system used in washing and
filling the bottles. The average number of bottles washed per man-
hour was 748.4 for the 97 plants using the indirect system, 1,251.9
for the 6 plants using the semidirect system, and 1,016.2 for the 68
plants using the diect system. The number of bottles fitled per
man-hour was 731.7, 902.5 and 1,392 respectively for the three
systems, indirect, semidireet, and direct,

At many plants where the number of bottles washed per man-hour
was small, the number filled per man-hour was great, and vice versa.
The average number of bottles washed and filled per man-hour is,

Fiovre 17.~Washing boities ot a plant using the indirect system of washiog and filling

therelore, the best indication of the efliciency of the system. The
number of bottles washed and filled per man-hour by the indirect,
semidirect, and direct systems was 370, 525.4, and 586.8, respectively.
The plants using the semidirect system washed, filled, and capped 42
per cent more %)obtles per man-hour than those using the ndirect
system. The percentage incresse of the direct system over the indi-
reck system was 58, Although no comuparison of these systems has
heen made as to initial cost 0?n1:1.chinery, cost of upkeep, or of steam
nnd power required to operate the machines, these figures indicate
a distinet advantage in favor of the direct system as far as labor is
concorned. The trend ab the present time is toward the use of this
syslemt, '
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Tanue A—Comparison of direct, indirect, and semidirect systems of washing and
Jilling bottles us to average time and labor requirements at 174 mill plants
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RELATION BETWEEN NUMBER OF FLOORS USED AND MAN-HOUR REQUIREMENTS

The tendency at the present tims is to confine plants to one or two
floor levels, Many of the recently constructed plants have one story
or one story with & mezzanine floor for the pasteurizing equipment,
laboratory, ete. The machinery used in the direct system of washing
and filling is well adapted to the I-floor plant.

At many plants bottles are washed and filled on tho street floor.
At some plants, however, more than one floor is used for these
operations.  The bottles as they are received from the drivers may
be sent to the basement or even to the second floor to be washed, and
they are then sent up or down, as the case may be, to the street floor
to be filled. In some cases bottles are filled on the second floor and
are sent to the milk-storage room on the street floor. At sll the
plants the storage room is on the street floor.

"Table 5 shows the number of nian-hours required per 1,006 bottles
washed aud filled at 79 milk plants using either one floor or more
than one lloor for washing and filling the bottles.

The number of man-hours per 1,000 bottles washed and filled
was 20 per cent greater for the plants using more than one floor
than lor the plants using only one floor,

Tante §.—WMNan-howr requirements per 1,000 bottles washed and filled at 79 plants
using vither one flovr or more then one floor for wasiing and filling bottles

P Plants using
Pinntsﬂgging 92| rhore Lhiaz one
Hoor Iiffer-
. - enco
ystem . _ hatween
Tima Time (A)and
Plants | required | Plants | reguirod (B}
(A) (B}
MNum- | Aar- | Nuwm- | Man-
] ber hotirs ber hours | Per cent
Direek . ... . . . i e s 42 | 1) il 1. 6g 1.9
Semidirect ... .. . ... Cevas iemiaia e el oo ki 301 1N I Cmmmmem
Tmelbeoct ..o .. .. i et aaaa 21 2 a 31 3.0
ol 0T WVOEOED . L. e i e e ieeaan o2 1.83 17 2,10 20.0

Table 6 shows the relation between the number of floors used
andd the man-hour requirements for washing and filling bottles at
43 plants using the direct system. The number of man-hours Te-
quired for the major® operations does not differ greatly at any of
the plants. The number of man-hours required %or the accessory *
operations is greater at all the plants using more than one floor than
&t plants vsing only one floor, except at those plants handling 50,001
to 100,000 bottles daily. In this group slightly more man-hours per
1,000 bottles were required at the I-floor plants than st the plants
using more than one floor. At each of the latter plants only one man
was required in getting the bottles to the washer. At the six plants
in the group handling 50,001 to 100,000 bottles and using only one
floor the number of man-hours required for miscellancous operations
was great, thus making the total amount of labor for accessory opera-
tions large. The principal reason for this was the large amount of
labor used at these six plants for sorting and inspecting hottles both
belore and after they were filled,

} Sea footnote 2 under Pabiy 6, i See footnote 1 under Tnbla 6,
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TavLs 6.—Relation belween the number of floors used and the man-hour require-
memts for washing and filling bottles al 43 plants using the direct sysiem
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1 Bizch a5 wotling tho bottles to the wnshers and Miers nod transferring them from place to place.
7 Bueh s feeding tha washers and fllers nod taking bostles nway from the washers nod Allors,

The direct system of washing and filling is well adapted to plants
of one (loor. Of the 43 plants using this system, only 11 used more
than one floor,

Table 7 shows the velation between the number of floors used and
the mun-hour requirements for washing and filling bottles at 27 plants
using the indireet system.

Tavue 7.—Relation belween the number of floors used and man-hour reguirements
for washing and filling boltles al 27 plants using the indirect sysiom

1 !
i Man-hours required per 1,000 bottles far—
' Bottleg Accessory oparations 1
handled
Numbor of hottles _. i il
handled daily | ©'00rs used Plants | W e o Major| Tatal
~ | posing| Qe Oper- | 0pera-
plant | eing of hot:| ting | Ml ti%;lls 1 tl?gns
hot- lies Ibottles| cotlo- | Total
i testo| fom [t fiiler| 260U
! TR lwnsher
— ! .
 MNictrber Neacher
n -
20,000 or (ewer. ..., {i‘ﬁ;@{ﬁ,‘ﬁ,—i: ? 1 ﬁ:ﬁ D';g ll }g nﬁ 0 ég ? 5!55 %% g ig
A, 0 34,3 iy .2 . . B8 1. 2.1
0 10 000 oo N A Trmthan To 4 W smioml gy el el v Li| i
| R 5§ 75,701 .43 .25 A7 L0 155 1. 58
50001 10 100000... .. oo T mooo| 3| ‘m| lat| im| 6| Lw| 2
. | R mimaan . R P
£00.,001 or p¥er..._____ {'Mnru than 1| | Formmens [ B R i Y
I, . . ) I . ; a1 : 36,797 LD 20 o .30 j4:t] 1. 2,5
rotal or nvernge........ | Vioe timi L Tegaoms| D\ ) lm | lel| ns| Use| s
L

! Such nus golting the botiles te the washers rod flilers and transferring them from place to place,
# Such a3 feeding Lhe wishers and fil'ers and taking bottles away from the washers and fillors.

Tor plants of all sizes the number of man-hours required per 1,000
bottles washed and filled was greater for those using morce than one
floor than lor those using only one floor. The labor employed for
accessory operations was greater for all plants using more than one
floor than for those using only ons (loor, with the exception of the one
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plant in the group handling between 50,001 and 100,000 bottles.
At this plant the extra labor used was for major operations, so that
the total for all the operations was greater than for the 1-floor plants
in the group. .

The results shown in Tables 6 and 7 seem to indicate that as a rule,
regardless of the system used or the size of the plant, more labor is
required to wash and fill bottles where more than one floor is used
than where only one floor is used. Often some extra labor is required
in transferring the bottles from one (oor to another, even when
conveyor systems are used. For example, at one plant where the
bottles were received on the second floor and washed on the first
floor an exiri man was required to keep them in line on the conveyor
leading from the second floor to the washer on the first floor.

PASTEURIZING AND CQOLING MILK, CLEANING EQUIPMENT, AND
STACKING BOTTLED MILK IN STORAGE ROOM

Table 8 shows the relation between the size of plant and labor
requirements for pasteurizing and coeling the milk, for cleaning the
cquipment, and stacking bottled milk in the storage room at 112
plants.  According to the table, labor for pasteurizing and coolin
milk can be used more cconomically in large plants than in smal%
oncs. At least one man must be detailed to the pasteurizing depart-
ment in plants of all sizes. Even in small plants this man can do
little more than attend to the pasteurizing equipment during the
operation. Since large plants usually require not more than two -
men, the quantity of milk handled per man in large plants is much
greater than in small plants,

At small plants the man who operates the pesteurizer often does
some cleaning during the last part of the run. This fact partly ac-
counts for the comparatively small number of man-hours for cleaning
charged to these plants, as shown by Table 8. Many large plants
have found it desirable and economica! to employ men to spend their
entire time in cleaning the pasteurizing and cooling equipment.
This system, however, wou]dp not be practical for small plants.
When fhe total amount of labor for pasteurizing the miltk and cleaning
the equipment is considered there is not a great difference between the
quantity of milk pasteurized per man-hour at the small plants and
at the large ones.

Taptk B Relation between the size of plani and labor requirements for pasteurizing
and cooling the milk, cleaming the eguipment, and siacking the botlled milk in
sterage room al 112 plants

Milk pos-
Labor | tenrlzed
BLitk pas-| required and Dottles
t.euri-,-icd fp«ar]dn),' cooled 5tatckcd in
. and or clean- | per man-| stormge
Milk bandled (gallons) cooled ing pas- | hour {in-{ room
per man- | teurlzing | cluding | per man-
hour equip- | clenning | hour
menk equip-
ment)

Number Galfons
21 30 N 4G

31
434
A7
45
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The number of bottles stacked in the storage room per man-heuw
is fairly uniform for planis of all sizes. Practically the same system
is used #t all plants, and one man ean handie aboub the same namber
regardless of the size of the plant.

CHECKING OUT THE ROQUTES

The time required to check out a given number of routes depends
a good deal on the system used. In a study carried on at, 93 milkc
plants Lhe following 8 systems for checking out the routes were
found: (1) Direet Irom Lhe storage room through one door or chute;
(2) use of barrel or warchouse trucks;® (3) direct from the storage
room through two doors or chutes; (4) use of wheel platferm or
dolly trucks;® (5) use of lift trucks;® (6) direct from storage room
through three doors or chutes; (7) direet from storage room through
four or more doors or chutes; and (8) from seven or more loading
points,

Table 9 shows the resulte " a study at 19 plants that checked ous
routes direct from the storage room through one door or chute.
This system is employed usually only ag small plants. At seversl
of the plants studied ouly one man was used, and at only four plants
WO Moee “1!11] Lwo men lle‘[i.

Tanue O~ Labor une cqiired al 19 plants for checking ouf reutes through
one daor or chule

[ Kamites T R

l__._____.__ . Mew | loms | 40 | Toutes Retiles Lo e
Meni No. I e i it af ot L Py pe | Sitdred

; \\Slf:ge- Rotail | oty | Oloyed | work haur Rppp U PRT TOMLS
!.-\fuudw Nuwber | Number | Nuwbes | Nowmber | Nwmber | Mimber | Number AMinutes
' S a 5 3 LY 15 L5 53 5.4 1.3
2. 2 n m U 10 1.6 2.9 b 10 6.7
1N . . 1 2 & 1 L4 a5 25 4.0 4.0 150
a_ L 3 10 15 1.0 LG 1.0 0.0 W Bt
i, B ] 10 il A L3 3.0 w3 57 H.2
N B . 2 14 1% 2.0 2.0 1.0 ) L3 7
7. .. H o a2 %0 5.0 YT 7.8 57 8.2
. o o P B 2.0 2.p 4.0 1.5 5.7 5.2
] . [ 24 F] LG 10 .9 5.0 8.6 5
n [t P 2 2.4 1.5 30 1%8 85 4.5
I . i boold g EAH 3.5 .0 Ly KR .8
12 o L } 25 25 N 5.5 5.5 31 a1 1.8
1 ! 0 s 3 20 29 A0 .0 0 4.
14 i n 2 29 L5 3.0 18.7 9.3 3.2
4 [V il a2 5.0 %) 120 8.6 27 7.5
i S I 32 a8 24 3.0 6.0 2.7 8.3 4.7
17, . o 5 T 41 2n 3.5 V.U 1,7 5O 5.1
18 ol 4 13 18 5.0 ENT 6.0 15,0 5.3 S
o [ i 12 Y in 30 0.0 16,0 53 3.8
Avernge . ! i.7 A% Wi L4 25 4.8 o A1 [ ]

! Numiber of tn-liovrs regninesd for parkiing vp orders s Beluded,

Table 9 shows considerable variation in the time required to
check out one wagon at the different plunts. At plant 3, 15 minutes
was required for each route, wheress at plant 14 only 3.2 minutes
was required. At plant 3 one-filth of the routes were wholesale,
and only one man was used; whereas at piant 14 oniy 1 of the 28
routes was wholesale, und two men were used. When only one man

* A deseription of thuse (rieks 13 givon on ., 10,
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is used, it is not possible to load out as last as when two or more
men are used. This system, however, is well adapted to small
plants, and although the actual time required per route may be
higher than with other systems, fewer men are used.

As o rule at plants using this system only one wagon could be
loaded at & time, although at s frw plants the conveyor {rom the
storage room led to & platform alongside of which two or three
wagons could be loaded simultaneously. This was true in the case of
plants 18 and 19. More men were required where this was done,
and such an srrangement was not always desirable.

Table 10 shows the resulis of studies at six plants checking out
routes by the use of barrel or warehouse trucks. All these plants
were located in New England, where this system was [airly common
when the date were obtained. One of the reasons for the use of this
system was the type of delivery wagon used in that section. At most
of the plants studied, end-door wagons were used. These wagons
had to be loaded nt the rear instead of at-the side. They had to be
backed to the losding platform; and since 1t was usuaif;f desirable
to put the full load on at one point, this type of wagon was not adapt-
able to the system of loading direct from the storage room through
several chutes. When the latter systemn wes used the route driver
usually obtained the quarts of milk at one door, pints at another,
and so on. In some plants neither conveyors, lift trucks, nor loading
direct from the storage room could be employed because of the loca-
tion of the storage room in respect to the loading platform, and at
these plants a system such as this was necessary.

TanLs 10— Labor and time required at siz plants for checking out vontes by the use
of barrel or warehouse {rucks

Rontes R
. Men | Mours | pgan. | Routes oult:es Time re-
Plant No, em- of | ot | PO | meen | auired
Wiele- Retail | Total ployed | work hour hour ¢ [PET route

salo

Number | Number | Number | Nuwuber | Number | Number | Number | Number | Minutes
1] 32 38 3 3.0 21 12,7 1.8 4.7

10 bl 48 5 7.0 42 iR i 87

20 & FiH] 8 1.5 36 15.6 19 3.8

G 42 42 4 5.0 it} 8.4 2.1 7.1

19 &0 ] 3 4.8 46 153 1.8 4.9

Wi EF & 7 6.0 42 102 L5 LAY
14.8 0.8 M7 ] 50 32.8 0.8 L7 56

1 Number of man-hotrs required for puiting up orders is included.

At the plants using this system a considerable number of men were
employed, the average being six per plant; ad each of two plants
cight men were used. The time required was also rather long, the
average being five hours. The fact that many of the plants had &
large proportion of wholesale routes partly accounts for the average
number of routes loaded per hour beinyy small.

Where several wagons can be Joaded at one platform at a time and
the plant is so laid out that a system of direct loading through three
or more chutes is not possible, good results as to time may be obtained
by the use of barrel or warehouse trucks. This is illustrated in the
cuse of plant 5 where four or five wagens could be loaded at the same
fime.
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With the use of barrel or warchouse trucks in checking out routes
considerable extra labor is required to get tho orders ready before the
delivery wagons artive. Where the plant is so arranged that several
wagons ¢an be loaded at the same time and the men come a little
early and pull out several loads ahead, the actual loading time may
bel comperatively short. This extra labor, however, must be con-
stdered,

Table 11 shows the results of studies made at 24 plants checking
out routes direct from the storage room through two doors or chutes,
(Fig. 18.) A considerable variation was found in the results obtained
both ns to routes checked out per hour and per man-hour. At plant
15, for example, an uverage of 21.6 routes were checked out per hour,
and 10.8 per man-hour; whereas at plant 16, which is of about the
same size, only 14 and 4.7 routes were checked out per hour and per
man-hour, respoctively. “The arrangement of the milk and cream in

Figune 18.—Lopding u delivery wagon nt o plang cheeking out routes through twa doars or
chutos.  (Oniy one ehute was in use ot the Lime the photograph was taken.)  An average of 13.4
wminns per iour wis Jeaded ob M planks using thia aystem, and the average time required to

L.

Tord ono wagon varled from 2.7 wo 7.5 minwles,

the storage room had much to do with the results. In some cases the
bottles were so crowded that the men did not have enough room to
work conveniently, whereus in other plants the bottles were arranged
very conveniently so that the milk and cream could be quickly sent
out on the wagons with a minimum of handling. The saverage number
of routes at the plants in this group was 48.3, and the average time
I'c(luired to load out the routes at erch plant was 3.6 hours, which
mdicntes that this is a satisfactory system for plants of medium size.
Two wagons were loaded out at the same time. One man usually
pub the bottles of milkk out at one door while another man checked
out the cream, etc., at the other door. The number of men used varied
from two to five, indicating that labor was used more economicelly a
sowe plants than at others. This was due to the more convenient
arrangement of the storage room and conveyors.
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Tauntis LL—Fabor and {fme vequired al 24 plents for checking oul vonles through
tiwo doors or chuies

1

JLETH I .

e e | ATen | Hours Yo | Houles "‘“:l;:e“ Thine re-
Blunt Mo, . ani- af hotrs ! per "'“m- quired
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B i7 o 2 20 4. 16.0 50 i8]
5l i 24 2 2.0 4.0 S 3.4 5T
o, k] 3 ] 23 59 0.2 4.6 &
i} 25 3 2 kR [} 3.3 4.2 7.2
G 3 g 2 2.a 516G L2 G4 4.5
o 1 H 2 46 | L9 7.4 2.8 7.9
1} $a LE] 2 3.0 6.0 L7 58 Ml
0 36 3t 3| %o ge| 129 10 50
] 40 44 3 24 5.0 0.0 5.0 30
1 42 les 2 da 7.0 120 H.O LR 1)
2 40 42 2 st} q 0.6 - 2.4 4.2 Wl
2 43 45 3 B8 I EN] 20 i1 4.7
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4 8 61§ 1 3.0 | 2.4 . 20.3 | O
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is 48 ]33 4 40 16.0 ¢ 158 ] 4.8
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1 amber of innn-hours regired for puiting up orders s neloded.

Table 12 shows the results obtained at six plants checking out
routes by wheel platform or dolly trucks. This was not a common
system, as the number of plants in the group indicates. It was used
at plants of gll sizes, the number of routes per plant varying from 10
to 120. There was also & great variation in the number of men used,
varying from 1 at plant 2 to §-at plants 4 and 5. Primarily because
of this difference in number of men used, the time required to check
out one route varied from 2.5 minutes at plant 6 to 18.2 minutes at
plant 3. At the larger plants using this system several routes could
be checked out at the same tine.

TasLe 12.—Labor and time required at siz plants for checking oul roules by whesel
pletform or dolly frucks

Roules

t Men | Liowrs | pron | Rowles R([J:l;it‘es Timere

Fiunt No, e . em- o lhours t par min quired
i \\si;?;a— Retail | Total ploye work hour | pope: [PETTOULG
| Nuwber | Nuwmber | Nuenber | Number E Number | Nuwmber | Nember | Nymber | Minutes
Q 10 10 24 2.5 5 1.0 L 15.0
2 10 12 1. 2.9 4 4.0 3.0 1.0
7 i i3 2. 4.9 3 4.8 L6 i8.2
i i) 09 G 4.0 i 17.3 23 ]
& £2 EB 6. 4.0 o) 2.4 3.0 2.7
b} i) 120 4 1 5O 30 4.0 4.0 2.5
Averuge.... . 6.7 453 521 85| 3.nl 15,8 1.5 4t 4.1

L Numher of man-hours for pirtting up orders is included.
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Table 13 shows the results obtained at 10 plants checking out
rontes by the use of lift trucks, At 7 of these plants the routes were
prineipally retail, whereas the other 3 had a large proportion ol whole-
sale routes.  The variution in the size of the loads was one of the
principal causes of the large variation in the number of routes cheelced
out per hour and per man-bour.  The time and labor required were
natorelly much greater for the plants having principally wholesale
routes, as larger londs were earried.

Al plants so arranged that several wagons could bo foaded at the
sime lime, & large number of routes were checked out per hour.  This
was {he case ab plant 6, whore 31.3 rebail routes were checked out per
hour. Twelve men were used at this plant, however, and the number
of roules checked out per man-hour was only 1.3. At plant 9, 25
routes were checked out at the rate of 12.5 per hour, which compares
fnvorebly with the othor plants when it is considered that sll the routes
at plant O were wholesale.  Ten men were used at this plant, however,
50 that although the number of routes checked out per hour was coni-
paratively lurge, the number checked out per man-hour was small,

Tanty WS—Lubor wd time requived at 10 plants for checking oul routes by Uft
{ruchs

PLANTS HAVING LARGHE PROPORTION OF RETAIL RGUTES

e eime T -
fLonles ; .
I__ o e Mo Hanrs | ae 1 Routes | POUOS gy o
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r ! .‘
. - . . e
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Avorign. 22 4 5T A | .8 : K5
1 4

X umber of man-banes for putling up orders B Ineladed.

Table 14 shows the resnlts obtained at 14 plants chocking out
routes direct from the storage rooms through thres doors or chutes.
Although there was not a great variation in the time required
per route, there was a great variation in the number of routes
checked out per man-hour. This was due to the different arrange-
ments of the storage rooms and the diferent methods of getting the
milk (o the chutes, resulting in o barger nuber of men being required
nl some plants (han at others.  For example, at plants 5 and 8,
which checked oul an especinlly Iarge number of rontes per man-hour,
the bottles in the storage room were so arranged that they could
be sent out on the conveyors with very little hundling and only four
and five men respectively were used st these two plants, At plants
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4, 9, 13, and 14, however, the arrangement was not so convenient,
and much handling was required, especially at plants 9 and 13, whero
trucks were used to n considerable extent to get tho cases of milk to
the conveyors leading to the chutes. The number of men used at
these plants was large.  Furthermore, 3 man hours were required et
})Iunt 4 and 10.5 man hours at plant 9 to put up orders beforchand.
The renson for the small number of routes checked out per man-hour
at plant 7 was that 14 man-hours was used putting up orders
belforehand.

Frevug 19, -Checking out rotkes ol o plant using fuar or more doors vr chutes,  An uvernge of
42,5 rontes per Bonr anmd 4.4 roules ber ian-hour wis checked! out nt 10 plaats using this syslem

Panse td—labor awd time required al 14 plants for checking oul Toules through
three doors or chutes

]
Iotes \ .
- Man | ilours | ppon. | Tontes ““)‘;:_“"‘ Tlme re-
P'lnnt No. ) - of | eyt per Por | aired

l \\‘:’:i’::fh Latnil ! Talul nloyed | work liour haur + [P0 route
1-. Awmiber | Number | Nwmber | Number | Nuwmiber ; Nu mber | Nromber | Nietnher ) Alinulen
} i ] Ai | 4 |1 6.0 A .8 2.2
4 1 5 l 0 4 4.0 10.4 L AL €5
i) 2 T 73 4 4.4 220 T A4 3.8
4 ] i K ] an 9.0 ] 4.1 .G
ki) 1] & 50 4 LA 0.0 ] 1300 1.1
i} T 77 Ll L] LA 15.0 hyA|l AL LB
T . b i7 5 i} 2.4 0.5 340 ER) L8
8. ] ur a7 ) L& 7.6 M, 0 1.4 1.0
[T . i} i B8 13 351 580 5,1 1.0 2.4
j R 1] Ly} L] ) A 0 5.0 i) [
il i i 1] T 1.4 10, § 0.0 B.4 1.0
12 i 50 1 i 4.0 0.0 .0 1.4 I
1 ! L] 11 108 1] an w0 0 4.0 L7
Lk . 4] L] i3 f b o0 24.0 A HA
Averngo. .. 1 N 7.9 70 0 ([T 30,7 1.7 +0

) 1

1 Nihmber of inan-hanrs for putling wp orders is included.
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Table 15 shows the results obtained at 10 plants checking out
routes through [nur or more doors or chutes. (Figs. 19 and 20.)
The driver usually roeeived quarts of milk st one door, pints at
another, and so o, although at some plants a full lord was obtained
at cach door.  In most cases no extra tino was required to pub up
ortlers; the required quantity of zoods was put out at the various
doors s the wagons arvived.  Sidoloor wagons are desirable for the
use of this system. The time required to check out one route was
fairly uniform for all the plants w this group, although there was
considerable variation in the namber of routes checked out per man-
hour. At plant 2, which required more time than the avorage, wo

st ge d0. A phnt wherg roudes nra eheckad out Lhrough four lomding doars

eonvevors were used because the storage room was rather narrow.
The men therefore had to transfor the cases of mifk and cream by
band for a short distanee to the various doors. Plant 4 had come
prratively Tow routes cheelsed out per man-hour, principally because
of the fact that 16 man-houwrs was used for putting up orders hefore-
hand.,  Especially good results were obtained at plangs 6, 8, and 9.
Bach ol these plants had six or mors loading doors, and the result was
that the wagons were loaded out, very rnpiﬁ‘!y. Lurge plants can use
to ndvantage the system of checking out routes through four or more
doors or chutes.  The average time required to check out one route
at the 14 plants using this system was only 1.4 minutes, and at some
plants routes were checked out in less than 1 minute.
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Tanwe 15-—Labor and some required at 10 plants for checking oul tTowies through
Sfour or more doorg or chulcs

Ttoertes n
i Men | Tours | .. | Ronles "}'é'l,'m Time re-
Plnnt Xo. wl i i:m‘- . of P L et nuired
:a:'l’\!u ‘I. Rotall | Tolnl s nlayes: work bour | jane [DEroitle
_.; . mmam s i . -
Nmnber 1 Nunther | Niembers Nupinber | Number | Mumber | Nwember | Mumber ) Minuites
i 41 h soi 3 25 150 g 5.4 1.0
4 - 2 L) 13 A 4.8 PRt ™57 4.2 L3
i T, 1] 2 e n 3.0 Q) H.0 i.8
+ L] | 5 114 5 2k KIR 45, 0 3.2 1.3
il fir HE 5 n AL ha ) 218 o0 24
u Q, 144 144 ] kA 120 72,40 120 R
7 ki 1 144 155 8 3.9 0 5.7 b5 1.2
B a Ll il 14 ENH 420 GH. 3 4.7 .8
9 ... AL 0 158G i 24 1.0 1 748 FEN ] B
16 - e $4 105 I 8 a8 8.0 Blix: 3.8 28
Averige . | i 1p.u ] 14,9 8.2 41 .0 i 2.3 44 L4
1

¥ Nntvor of manelones for putting ap onders is ineinded,
2 Munty af thosa rotbis were mtbved wlislesate and retalbl

Froung 20— Checking ont rontes ol plant using seven or more londing puints, At seven plants
using this systemn nn average of BL5 routes was checked out per houx

Table 16 shows the results obtained at seven plants checking out
routes from seven or more loading points. (Fig. 21.) Usually
where this system was used special mitks, such as grade A, certified
milk, snd buttermilis, were londed from trucks or trailers conveniently
located so that the drivers could go {rom one to another in one con-
tinwous line. As a rule cresin was checked out from a point on the
platforn, and the quarts and pints of regular milk were checlked out
frowm the storage room through two or three doors or chutes, although
in somec cases these were loaded from trailers also.
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Tanuk 16— Labor and time required al seven plants for checking oul routes nf seven
or more toading points

Himitns

I Mon | Flours | . | Reulos R::ﬂf_“‘q Timere-

'lnnt No, hol ]Ellbd ﬂrlu liotrs ! 1per ikn- quired
Whnls- T Dloye work alibhy 1 |ier rante

sl Rotnil | Total lycrur

Nivaber { Nember | Niember | Nustber | Number | Nuweber | Namber | Nunther | Minutes
i e L reiaeaa 1] 120 1A 11 ALl SO 40,0 4.4 1.5
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Although the number of routes checked out per man-hour at all
the plants using this system was fairly uniform, there was a consider-
able varintion in the number of routes checked out per hour. At
the larger plants more men were used, but the time required per
route was much less than ut the smaller plants in the group. As o
rule more loading points were used at the lurger piants. At the
threo Inrgest plants the routes were checked out at the rate of one
per minitte or less.

COMPARISON OF DIFFERENT SYSTEMS AS TO LAROR AND TIME REQUIRED

Table 17 shows a summary of the results obtained at 93 plants
using the cight systems of checking out the routes. The systems in
the tuble are arranged in the order of the number of routes checked
out per hour. This arcangement is nlse in accordance with the
aversge tumber ol routes at the plants, exeept in the case of systems
2 and 5, indicuting that as o rule the larger dealers have adopted
systems which are the most ceonomical ns to the time required,

Although the plants using system 1 checked out the fewest routes
per hour, few men were required; this resulted in the averaze number
of routes loaded out per man-hour being greater than under any of
the other systems.  The time required to check out one route was
longer under systemn 1 than under any of the other systems; but as
time is not so important a factor at small plants as ab Inrge ones,
this system is wcﬁ adapted for that type of plant. Furthermore,
where the storage room is so located that the wagons can drive up
alongside it, this system is very convenient, as no other space in the
plant is taken up in the loading operation and, except for some-
times a conveyor across or lengthwise of the storage roon, no special
equipment is required.

The plants using gystem 2 checked out the smallest number of
routes per man-hour. While it might not he possible to load the
wagons direct from the storage room at these plants, it might he
possible to use lift trucks, as in system 5. In comparison with
plants using system 2, those using systemr 5 checked out nearly
twice as muny routes per hour and slightly more per man-hour.
While the lift-truck system requires added investment in platforms
and trucks, this investment might be justified at some plants by the
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inerense in Lhe amount of work that could be done per hour and per
man-hour.  In some eases it might even be desirable to rearrange
the plant so that either system 3 or 6 could be nsed.

TanLk 17.—Comparison of different sysiems of checking out routes ag to labor and
fime required

Roates Men | Hours
Qrouf Systom used Plants [— em- of

\\sili?ge Retait } ol poyed | work
Nuwmber Nu mber N e mber| Nwnber)| N ber| N mber
1 | One chiuta direct to WAgDR, oo iiaae e 4] L7 a5 25.2 1.4 35
2 | Hurret or wnrehouse trich i} L8 40,8 M.7 i8] 50
3 'Pwochateslowngon, . _ o . Loooo aas 24 i1 $H2 18,3 ) 3.8
4D Whee! platform nomd doliy reks_ . oo 1] 6.7 LA FLg L 3.4
S LML UTUORS o oom . iiiaisiias cmn aemeasemomaes T [ ) S E B | &7 1.9
0| hireo ohites (o wigon .. ..o ——— 1§ 21 7l nia 6.4 20
7 | Four or more olintes 1o wigon. ... Can 1w g.1 T8 . 120 R.2 3l
5 | Lowdbgg from soven or norg points_ . 7 21| 16T.3 ) 1844 1.0 0
i renuired

Routes {10r riite

Aian- Ttontas por
Qroup Systom used hutgrs ! tz:iir raan-hout 2
Min- | AMin-
whesd | olesd
Number Number Number Jl.';\'u mber

1! One chntadirect bo wagon . oooooiiovianas 4.0, kLo 5! 5l 6,4 %7
2 1 Burred or wireliowse troeks_ | des 109 1.7 L8 5. & 57
3P Two choles 1o WAROT. _ oo e ceae. . o....d LD THE 4.2 4.5 4.4 1.8
4 ! Wheal plntform nmd dolly trucks. ... T 168y M5 ES 38 4.1 87
SULME brueks. oo T 18,4 20 3.1 4.3 b
I Three chutes Lo wnigon oo ... 9.1 307 4.2 1.7 20 ¢
7 Four or wore chiiiios (o wagen. . ... . .. WaT 428 4.1 4.0 L4 1.4
§ I Loading from seven of morg pofuts.... ..., . LS 5.8 4. LR i [ 991

! AFan-hours requirod for pzlting ap orders is incloded,
t Man-botzes reiuired for varitiog up erders is ot considered.
3 Welghiied average.

¢ Average of avorages.

System 3 was the system most commonly used at the plants studied.
An average of only 2.9 men was used at each plant, and an average
ol 4.2 routes was checked out per man-hour, which is a higher average
than was checked out at the plants using most of the other systems.
The only plants with a higher aversge were those using systems 1
gnd 7. A slightly longer time was required on an average to check
outt one route than was the case at the plants using wheel platform
or dolly trucks or lift trucks, but the average number of routes loaded
out per man-heur was much greater than at the plants using cither
of these two systems. Furthermore, with system 3 no investment in
trucks is necessary, and where plants are so arranged that the wagons
can be loaded direct from the storage roem this system seems to be
much more desirable than either system 4 or &

System 4 wes not 8 common systen, although it was in use at a few
rather large plants. Only slightly better results as to number of
routes checked out per hour were oitained at plants using this system
than at plants using systems 1, 2, and 3, whereas the number of routes
checked out per man-hour was smaliler than at the plants using most
of the other systems.

Although plants using system 3 ranked higher than systems 1, 2,
3, and 4 m the number of routes loaded per hour, they averaged 5.7
men, whereas those using systemn 2 averaged only 2.9 men and those




MILK PLANT ARRANGEMENT 35

using system 1 averasged only 1.9 men.  The number of routes loadead
¢itb per man-hour was only 2 at plants in Group 5, as compared with
4.2 al the plants in Group 3 and 5.1 at plants in Group 1.

The use of lift trucks gives better results than the use of barrel or
warchouse trucks, as is shown by the fact that the number of rouses
checked out per hour and per man-hour was greator for system 5 than
for system 2. However, In respect to the average prumber of routes
checked out per man-hour the plants using system 5 ranked lower than
those using systems 1, 3, and 4 and only stightly higher than those
using system 2. On awecount of the Inrge number of men required
where trucks wre used, it appears that more efficiont resuits can bo
obtained when the wagons can be loaded direct from the storage room
through two or more doors. However, at plants so arranged that
the wagons can not be loaded direct from the storage room, system
4 seems Lo be the most satisfactory one.

One advantage of the uso of 1ift trucks and of wheot platform and
dolly trucks over the conveyor systems is thaé mistakes in counting
are less likely to occur.  When conveyors or chutes direet to the wagon
nre used (systems 1, 3, 6, and 7) it Is not uncommon for diflerences
to arise between tho driver and the checker as to the number of cases’
thut have been sent through.,  When trucks nre used, the cases can
be counted by both the cheeker and tho driver before they areremoved.

The average time required to check out one route at the plants using
system b was only 2 minutes, wheress the shortest time required for fany
of the first five systems was 3.3 minutes for system 5. Moremen are
reuired where system 6 is used, for there must bo ab lonst one man at
each of the three doors to handle the cases of mitk, besides one or more
checkers. Tuable 17 shows thab more than twice as many men were efit-
ployed ab planis using system 6 as #6 those using system 3, where only
two doors were used. For plants checking out more than 50 rottes,
however, system 6 would be more desirable than sysltem 3 beenuse of
the extra time that would be required with the Iatter systom,

As the number of loading doors or loading points increases (systemns
7 and 8) move men are required, so that the number of wagons londed
per man-hour will not incresase in the same ratio ns the number of
wagons toaded per hour.  The thme required per routo was, of course,
less the more doors were used.  Thus system 7 with four or more
doors or chutes checked out an average of 42.3 routes per hour as
compared with 13.6 routes checked out with system 3 (2 doors or
chutes}, and 30.7 routes with system 6 (3 doors or chutes). In number
of routes checked out per man-hour with these 3 systems, however,
the diflerence was not so grens, as shown in the table. The plants
using system 8 checked out the greatest number of routes per hour,
the average being nearly one per minute. Not only is time saved by
the use of Lhis system but where it is necessary to truck speeial milks
from another plant or from the railroad stafton the transfer of the
nitk to the storags room is saved as well as space in the storage room.
Sinco the greatest number of men are required where this system is
used, the average number of routes checked out per man-hour is less
than with some of the other systems. At the seven plants using this
system an average of 13.6 mon was used, and the average number of
routes cheeked out per man-hour was only 3.9

As a rule the greatest number of men is required to operate the
systems which are most efficient as to time required per route.  As
the number of chutes or loading points are increased, the number of
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men must be correspondingly inereased. Tt is desirable that ull ihe
routes be ehecked out in three or four hours, and arge plants must
ise several ehutes or loading points in order Lo get the routes out on
time, even though more men are required,

NUMBER OF MEN REQUIRED TO GPERATE A MILK PLANT

The number of men required to gperate a milk plant depends on
other lactors besides the plant arrangement pnd Lypes of equipment,
which huve been discussed.  Chiel among these are the size of plant
and the number of stories in the plant.

RELATION BETWEEN SIZE OF PLANT AND LABOR REQUIREMENTS

Pable 18 shows the relation between the size of plant and the num-
ber of men required at 92 planis, grouped according to number of
gnllons of milk and crenm handled daily.  As a vue, there s an -
crease i the number of gullons handled per man as the size of the
plunt ineresses,  In small plants it is usually necessary to shill o
man lrom ono job to another, whereas in large plants one map ollen
is on the samo operation for the full day.  This specialization ol labor
nnturally effects economies in operation. At large plants, however,
on account of this very fact of speeinlization, more supervision is re-
quired, snd more speeial and miseellancous men are used, so that the
ditference in the number of gallons handled per man ab the large and
small plants is not so great us might be expected.  This difference is
somewhat greater, however, when bottied milk alone is considered.

Tanni 18.—Relation between the ¥ize of piant and lobor requirements
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Table 18 shows two exceptions to the rule that the number of
gallons of milk and crean handled per nian increases as the size of
the plant inerenses. These exceptions are the plants in Groups 3
and 5. They can in part be explained by the fnet that there were no
I-story plants in Group 5 and enly 6 out of a total of 34 in Group 3.
As 15 shown on pages 37 and 38, less labor is usually required to
operale I-story planls.

The table shows no relation between the number of relief men used
per 1,000 gallons handled and the size of the plant, as the number is
dependent largely on the practices followed in the city where tho
milk plant is {ocated.  In some eities no relief men are required, as
all the men work a full week of seven days.  1n others, the men work
only six days per week so that an extra man is required for each six
men. There is also very little relation hetween the size of plant and
the vumber of checkers used per 1,000 enllons of milk and cream
handied as this is determined primarily E) the system of checking
routes in and out. The table shows that, although the number of
miscellnneous men employed increases with the size of the plant, the
number of these men per 1,000 gullons of millk and cream handled is
fairly uniform for plants ol all sizes except Group 4, in whichitis
higher than in the other groups.  The fact thas this Froup contained
only plunts of more than one story is the principal reason for the
lnrge number of miseellaneous men,

RELATION BETWEEN NUMBER OF STORIES IN PLANT AND LABOR REQUIREMENTS

The number of men required to operate & milk plant seems to be
nffected 1o some extent at least by the number of stories in the plant.
As arule, fewer men are required in plants using only one story than
in plants using several storics.

Table 19 shows the velation between the number of stories in the
plant and the labor requirements.

More milk was handled per plant employee in the 1-story plants
than in the 2-story plants, and with only two exceptions more was
handled in the 2-story planis than in the plants of three or more
stortes.  In Group 6 less milk was handled per man in the 2-story
planls than in the plants of three or more stories.  One of the reasons
for this was that one of the 2-story plants was a grade A plant ® and
handled only 188 galions of bottled milk per plant employee, which
lowered the average for the group. The other exception was the one
plant of three or more stories in Group 4. In this plant the milk was
pasicurized on the second (loor and was bottled on the first floor. The
hottles were washed in the busement, but the bottle washer elevated
the bottles Lo the first floor, where they were filled, thus eliminating
the necessity of conveyors or elevators.

From the survey that was made it seems apparent that best results
a5 to labor required are obtained where the bottle-washing and
filling departments and the milk-storage room are on the street
floor.  The prineipal reason for this is that a minimum of handling
and ol supervision is required at this type of plant. Whero the bottles
are washed in the busement and the bottle washer delivers the bottles
Lo the fillers on the street floor, nearly as good results are achieved.

2 This plant, beenuse It handled grade A milk, met speeial requirements of the city health ofcials,
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Tanne Lh--Relation between the number af stories and lubor requirements tn mill
Hanls
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COMPARISON OF THE AMOUNT OF LABOR USED IN PLANTS IN
VARIOUS SECTIONS OF THE COUNTRY

More of the lavorahle features of mitk-plant arrangement naturally
are found in plants of some soctions of the country than of others.
Table 20 shows a comparison of the amount of labor used in plants
arouped necording to sections of the country. In the plants in the
Chieago district relatively few men were used per 1,000 gellons
handled. Inssmuch as higher wages were paid to plant employecs
in this district, however, than in most other districts, i was possible
for the plants to employ more efficient men. The nctual cost of
aperntion of these plants per unit, therefore, may not have been less
than the cost in other districts.

The plants in the Detroit district also used compnratively few
men, except miscellaneous men. A large number of these were re-
guired, partly heeause several of the plants were of more than one
story, onc plant containing five stortes, thus necessitating extra
[oremen, elevator men, eonveyor men, ete.

The plants in the New York City district used a large number of
chockers and reliel men as compared with the number in the other
groups. The men in maost of these plants also worked on a basis of
six days per week,  Although fhe plants in this district had very
eflicient systems of checking the routes in and out as far us Lime
required is congerned, they nevertheless used a lnrge number of men
in this work. The checkers performed no other work nor were any
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men transferred 1o this depaetment from other departments during
rush periods or ensergencies ss wag sometimes done at plants in
other sections. It was therelore necessary to have a full quota of
men in Lhis department at all times,

Tanuw 200 Comiparison of the amount of lohor used ab wilk panis in different
sectiong of the country
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The Inrge number of checkers per 1,000 gallons handled at the
plants in the New England, New Yorle State, and southern districts
was due lo the comparatively ineflicient systems used at some of
these plants Jor cheeking the routes in and oubt. Some of these
anls were quile sumll. The fuet that many of the plants in New
ingland were more than two stories high contributed to the com-
paratively Inrge number of miscellaneous men required.  This was
also true in the ease of the planis in the New York City distriets.

1t will be noted thet the plants in the southern and New ngland
dislriets used comparntively large numbers of men per 1,000 gnllons
handled in most departments. At many of the plants studied in
these sections compnratively ineflicient systems in respect to labor
requirements were used for muny of the operations, such as receivin
the millc and checking the routes in und out. It should be noteg
thal the average size of the piants studied in these sections was small,
which el tended to incrense the average amount of laboy required
per unit for the plants in these groups. :

SUMMARY AND CONCLUSIONS

Millk-plant operaiors should study their lubor cosis with a view to
relueing them where possible.

Less Inber is required for receiving and weighing milk at plants
wlere the domp lank is aear the recciving-room door or where
conveyors mee tscd than where the eans of milk are rolied or trucked
in from the receiving platlorn:.
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Where mitk is received Trom fank trucks or tank ears the labor
required for reeeiving the milk is much less then where the milk is
received in cans,

At the particular plants sindied, where the milk was received in
cans direetly from the cars considerable fnbor was required beeause
of the dilliculty of offecting eflicient arrangements for receiving the
suille nl these plants,

Loss fubor is required lor cheeking in the routes at plants where
conveyors are used than uf plants where trucks of various kinds
are used.

The opersiions of washing and filling bottles require nearly 50
per cent of Lhe Inbor used for the principal operations in & milk plant,

The per unit lubor requirements for washing and filling the bottles
tdlepend more on the system used than on the size of the plant.

The direet system of washing and filling bottles requires much
less labor than does the indirect system.

Less labor is required for washing and [illing bottles where the
operations are performed on one floor than where two or more loors
nre used.

The quantity of milk pasteurized and cooled per man heur is much
loss nt small plants than at iarge plants. This difference is not so
great, however, when the labor for eleaning the equipment is included.

The number of hottles stacked in the mille-storage room per man-
hour is fairly uniform for plants of all sizes.

The time and fabor required fo eheck out routes depend on the
svstem used.  Large plants require u system which permits many
routes to be checked out in & short time.

The greatest number of routes are checked out per hour at plants
where several fonding points are used or where the wagons are loaded
direet from the storage room through four or more small doors
or chutes,

The number of routes checked out per man-hour does not vary
greatly with the number of chutes used, since the more chutes used
the greater the number ol men required.

As n rule, trucks of various kinds are less economicrl as to iabor
recuired for checking out routes than is loading the wagons direetly
lrom the slorage room through small doors or chutes.

An advantage of the use of trucks as compared with loading the
wagons direct through chutes or from conveyors is that a more
accurate check on the quantity of goods delivered to the driver is
possible and that there is less likelihood of dispute as to the count.

Since it is necessary to cheels the routes in and out within a limited
time the large plants as a rule have adopted the more efficient sys-
ters in respeet to time required. The man-hour requirements per.
route checked in or out, however, are not always lower at the large
plunts.

As a rule, the number of gallons handled per plant employce is
greater i large plants then in small ones.

The total number of men required is greater in plants of more
{han one story than in i-story plants of similar capacities.

The number of gallons of milk handled per plant employee varies
considerably in different sections of the country, in & large degree
al lenst, because of the different plant arrangements and systems used.
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