|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




B flas 2s

L

O

iz

2 [jz2

3.7
vl £

5
&
7

vl -

O
EE

EEEERE B T

&
3
y

 E13
i
=)
153
Ll
i3
a
E

ol =

u
Ty

ol

|

.l £
= e

L

N
On

I

s e

2 e e

MICROCOPY RESOLUTION TEST CHART

MICROCOPY RESOLUTION TEST CHART
HATIQNAL BUREAY OF STANDARDS-1963-4

WATIONAL BURLAU OF STANDEROS-1964-2



http:111111.25

Tecamical Buirerin No. 243 M} Anugust, 1531

UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D, C.

= TRANSPORTING AND HANDLING MILK
€ IN TANKS

By Raven’ P. Hotis, Associate Markel-2fitk Specialist, Division of Markel-Milk
Fnvestigations, Bureaw of Dairy Industry
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RAPID INCREASE IN TANK HAULING

Adequate facilities for transporting milk are necessary in extending
the area of a milk shed. Nof only must the means of transportation
be regular, but it must be quiclk and sanitary in order to deliver the
product in the city with the least possible lowering in quality. No
system yet devised has fulfilled the sbove requirements to the same
extent as have the tank car and tank truck. The year 1910 saw the

efirst tank car and 1914 the first tank on metor truck for use in the
Sitransportation of milk. Since then the use of tanks has increased
* “Trapidly until at present some cities receive 70 to 95 per cent of their
:T)ﬂuid milk in tanks,

Fol CAUSES OF CHANGES IN METHODS OF HAULING

L(J}‘J To what may the increase in the use of tanks be attributed? The
building of good roads has made if possible for motor vehicles to go
into nearly every farming section in the country; and also, the motor
vehicle itself has been greatly improved. Furthermore, in some cities,
because of their rapid growth and their milk-ordinance requirements,
dealers heve been compelled to obtain part of their milk supplies
from outlying territories; and in their endeavor to maintain quality,
price, and ease of shipment they have turned to tank hauling, For
example, in Chicago the city board of health passed a regulation
requiring that all milk entering the city be {rom fuberculin-tested

46163°—31—1
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cows. There were not enough tuberculin-tested cows in the Chicago
puilk territory to supply the city with milk at the time the law went
into force, for the following reasons: (1) A lack of funds for indemni-
fying owners for condemned tubercular cows, (2) the physical impos-
sibility of testing the necessary number of cows within the time limit,
and (3) the feeling on the part of some producers that the law would
not be enforced. Dealers, therefore, were forced to go beyond the
former limits of their milk territory. As a result, tank shipment of
milk into Chicago increased 21 per cent from December, 1925, to May,
1926. For enother example note Detroit. The rapid growth of this
city has changed what were formerly good dairy-production sections
into suburbs or market gardens, and milk deslers have been forced
to go farther away from the city for their supplies.

OBJECT OF STUDY

The object of the study reported in this bulletin was to determine
the methods of handling milk delivered to the plant in tanks, the
labor and time requirements of tank delivery, the advantages and dis-

N T

FIGURE 1.—A semitrailer, equipped with air brakes, oo which a 2,000-gullon milk tzok s maunted

advantages of such delivery, and the cost of handling milk in this way,
Data on 300 tank trucks, 89 trailers, and 53 tank cars were collected
by the bureau in 1927-1929; and observations were made on 82 tank
trucks, 29 tank trailers, and 28 tank cars.

TANK: MOUNTED ON MOTOR TRUCKS
KiNDs IN USE, CAPACITY, AND COSTS

Data collected on 438 tanks showed the following kinds of tanks in
use, in the percentages given: Glass-lined steel, 84 per cent; tin-lined
copper, 9 per cent; nickel, 6 per cent; and stainless steel, 1 per cent,
The last-mentioned type is t]k:e latest to be put on the market. Of
these tanks, 82 per cent were insulated. The iusulating materials
were cork, wood, felt, and canvas pads, given in order of frequency
of use. In 87 per cent of the insulated tanks, cork approximately 2
inches thick was used, which was protected by heavy canvas, sheet
aluminum, or sheet steel. Either aluminum or sheet steel is to be
preferred, as they heve & smoother surface, are easier to clean, and
protect the cork better than the canvas.
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The type of chassis upon which a tank is mounted depends upon the
capacity of the tank and the road laws of the State in which the tank
is used. Most tanks up to 1,250 gallons capecity are mounted on
regular motor chassis. Where the load to be carried is larger than this,
the tank usually is mounted on a semitrailer (fig.1); or In some cases
two medium-sized tanks of 1,000 fo 1,250 gallon capacity each are
mounted on & 6-wheel chassis.

The eapacity of 252 tanks studied ranged from 500 to 2,000 gallons.
Seventy-two per cent wers of 1,000 to 1,400 gallons capacity, ap-
proximately one-third being between 1,000 anf 1,100 gallons. The
2,000-galion tanks were used on semitrailer chassis. Tanks used on
trailers did not vary in capacity so much as did those used on trucks,
the capacity of the former ranging between 1,050 and 1,100 gallons.

The cost of 70 tanks mounted on motor trucks was obtained.
Forty of these tank-trucks, or 57 per cent, cost $6,000 to $8,500
ench; 17 or 24 per cent, cost $6,000 to 36,500 each, The average cost
was $5,894, and the range was from $2,500 to $9,762, the lower costs
being those of small outfits and used equipment. ‘The average cost
per gallon capacity wes $5.17.

LENGTH OF ROUTES AND SPEEDE OF HAULING

The consensus of opinion of tank-truck owners and operators is

that the economical limit of tank-truck hauling is from 120 to 150
miles per round trip, depending upon the type of roads and topography
of the country. Table 1 divides 82 of the routes into 25-mile zones
and shows the time en route and the miles per hour for each route
within these zones. The length of 79 motor-tank reutes out of 113
© studied, or 70 per cent, was hetween 29 and 111 miles round trip.
i The distance traveled per hour for the 0 to 25 mile zone was 15.8
° miles per hour; for the 25 1o 50 mile zone, 15.9 miles per hour; for the
- 50 to 75 mile zone, 17,2 miles per hour; for the 75 to 100 mile zone,
18.5 miles per hour; end for the 108 to 125 miie #one, 17.3 miles per
hour. The decreased average in distence traveled per hour for heuls
over 100 miles in Jength was caused by the fact that the drivers made
more stops for gasoline and oil, passed through more towns; and re-
quired g luneh period,
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TapLe 1—Effect of ienglh of route on distance traveled per hour by lanks mounied
on (notor frucks )

0 ‘TO 25 MILE ZONE

Longth Distance [| Leogth Digtence | Length THatanos
of route Tiz;:&gn traveled 1 of route Tiﬁ’&;’“ travaled | of route Tirf"’t 0 |'eraveled
{mites) per hour || (rubles) per hour || (miles) U8 | per hour
A, om. Afites Alites H. m. Milex
| S B 15 24| 2o 1 30 13
20 9 15 1 13
15 12 17 i 3% 13
156 i2 4 i 30 13
30 i 3 1 0
30 16 19 1,30 13
3% 17 8B A ] M)
3 17 15 I 15 i8
15 12 12 55 28
25 2 1 I 1 T 1 30 12
25 70 3 MILE ZONE
1 oan iv 2 15 WY 42 imanal 2 3D 17
13 17 3 ¢ i1 - 2 4 bi 9
i 0 % 2 is i 2 2 19
2 38 11 2 G 8 3 0 15
2 0 I 2 30 14 30 15
2 i5 3 0 13 2 30 18
2 0 15 2 30 15
5 PO 75 MILE ZONE
i 0 i3 3 2 17 4 9 17
3 0 4 3 ¢ 18 4 90 b4
- 15 3 W i5 5 0 I
3 0 17 3 0 18 2 45 25
2 0 25 2 45 2) 4 © 13
3 0 17 4 0 15 b 30 H
2 40 19 & 0 8 5 30 ]
2 15 23 4 0 1%
a o 17 3 G =
75 T'C 100 MILE ZONE
4 0 4 0 20 || $. e & 0 16
4 0 6 0 14| M- 8 O 15
4 4D 5 30 T | T 4 9 %
+ 0 3 45 23
o TO 125 MILE ZONE
7T 40 b | R iR 11[ 125 | 7 © 18
£ 30 15 8 3 17
4 15 z 5 0

Plants operating large numbers of tank trucks should have some
method of obtaining informetion concerning the length of routes,
time en route, sttention given to trucks, their performance, loads
carried, etc. This is all the more importans if the daily supply of
milk depends entirely upon this means of transportation. The usual
method of obtaining information is by o driver's report card, one form
of which is shown here:
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Driver’s Daily Report Card

Dol oo , 193 ___
Truck No. cooovomonao Btnblon o e mcmeme—ea
Trailer No. _ ..o _._._ Station . e
Daily mileage_ e memrmm————
Gallons gasoline received. el
Engina oil received oL imiommeooo-
Truck lubrieated . ___ demmmmen e mmmmm—mma Yes ___.__.. No oo

Timie leaving station
Idle time on road __
Couse ...

Unleading hours_ _
Time leaving s
Idle time on rond __ .
Time arriving at stoetion_ o o e
Weight of milkontruck L.
Welght of milk on braller ___ .
Weight of milk on trafler oo
Is truck running OK?___________..___ e e mmmmamaaaaaaaaw
If nat, what is wrong? . oo cmeas -

This card is solely a route report. Some eards combine with this
a station reporv ziving quantity of milk of various grades received,
time of receiving last shipment, quantity of milk carried over, and
other facts which the main plant must know.

NEED FOR SUPPLEMENTAL TANKS

" The frequency with which tank trucks need repair and over-
heuling depends on the length of routes, contour of the roads, type
of driver, and size of load. A partiel load puts an extra strain on the
chassis and motors because of the surge of the liquid contents. There-
fore, extra tanks should be kept not only to repiece the regular equip-
ment when it is broken down or the motor overhauled but also to
haul surplus milk and to meet the requirements of road laws.

For example, during March, April, and May of each year one State
requires that the maximum axle load carried on concrete pavements
or pavements with concrete base, for trucks with sgacing of axles of
9 feet or over, shall not exceed 13,500 pounds, that the maximum load
on any wheel shall not exceed 450 pounds per inch'of width of tire if axle
gpacing is under 9 feet, and that the maxirmum load for any wheel shall
not exceed 525 pounds per inch of width of tire; for ell other types of
road, the maximum saxle load with spacing of 9 feet between axles
shall not exceed 10,000 pounds, and the maximum wheel load &t any
exle spacing shall not exceed 450 pounds per inch of width of tire,

Another State has 2 law applying to weights and speeds in times of
thaws and excessive moisture. This law permits the director of high-
ways to prescribe & reduction in carrying weight of not more than 25
per cent on State highways, and of not more than 50 per cent on other
highways. ’

Laws of this nature limit the load of mofor trucks to within 15
to 50 per cent of capacity, depending upon size of truck, type and size
of tires, and kind of roads, and the difference between what the truck
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could haul and what it is permitted to haul, must be carried with extra
equipment.

Most plants operating only one or two trucks usually would find
it uneconomical to have extra equipment to take cars of emergencies.
What is considered the economical point at which such equipment is
feasible? Most of the tank owners and operators interviewed agreed
that a milk plant should have at least.four regular routes, depending
soynewhet upon the length of the routes. However, it is not neces-
sary to have all the extra tanks motorized; most of them may be
mounted on trailers.

TEMPERATURE CHANGES OF MILE IN MOTOR TANKS

Table 2 shows the effect of time en route upon variation in tempera-
ture of milk hauled in insulated full tanks, as reported by tank owners
end operators throughout the country. This table shows a great
uniformity in temperature c¢hanges of the milk, for within the air-
temperaturs range of 40° to 100° F., 63 per cent reported a rise of only
2° to 3°. Much of the rise in temperature, however, may have been
due to the temperature of the tank when the milk was put into it.
The temperature of a tank will be about that of the atmosphere unless
means are provided for precooling the tank.

TarLe 2.—Effect of air temperature and time en roule upon change in temperatura
af milk hauled in 48 tnaulaled lanks

Aly tom- ! Alr tem- Alr tom-
pernture poraturo perature
and time and time and tima
en rowmy e ronte an route

07 1o 9.5° 707 tg 100° 70° to 100°
F, F. F,

i,

Xa
sootBE
a
M
oy
rwrpniig
[-1-1J

-3
[=]

PRRENERD =0
oS SnotictoomEoS
hkad ol ol
CCCROoOEtnS S oS

sowohiBE
(=T B =R 0 T o o S g ]

R G 2 o e e e

b

e A . N 2y R

Hhtebt |
o 1245 O R
(32 fea Yoo L ]
Eag e

=g ) )

At one plant observations were made on two occasions of the tem-
perature of milk hauled in & 2-inch cork-insulated tank and in an unin-
sulated tank of the same size, loaded at the same country plant with
milk of the same temperature. The length of the haul was 55 miles,
the trip was made in approximately 4 hours, and the air temperature
ranged between 73° and 83°F. During the trip the milk in the unin-
sulated tank rose 12.6° in temperafure more than the milk in the in-
sulated tank, This illustrates the importance of insulsting the tanks.
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HANDLING MiLK FROM MOTOR TANKS AT CITY PLANTS

In handling milk delivered by tank trucks at city plants, three
steps are involved: (1) Preparation for unloading, which ncludes
getting the truck in position for unloading, stirring the milk, connect-
ing pipes, taking samples, and opening valves; (2) unloading and
welghing the mﬁk; and (3) washing the tenk, which also includes
disconnecting pipes and closing sll openings, and treeting it to kill
bacterin. 'Table 3 shows the number of man-minutes required per
1,000 gallons of milk and the percentage of the total time used for
oach of these operations at 15 plants.

TaBLE 3.—Labor required for each step in handling milk from molor fanke ul 15
city planis

Whashing tank and
Praparation for un- Tnloadlng and B
loading weighing tm:ﬁ;ﬁ&f_&km
Flant No.
Map-min- | Per cent | Man-mio- | Per cent | Man-min- | Per cent
utes per | of total | utes per | of total | wtes per | of total
1,000 gellons| labor (L,000gellons] labor 1,000 gallons| labor
b 13.8 188 459 W7 40.3
12.4 3L T 17. 8 45,7 8.8 P Xl
4.0 1.3 26,8 48.0 21.7 40.7
7.8 b ] 40.3 ¢ 10.3 N
0.8 207 318 55.8 e 8.5
51 17.2 18.1 60.2 w8 248
248 1.8 250 ].1 38.1 54,1
2.7 4.5 e 2.0 1.2 435
4.4 8.5 28,2 3.9 149.6 a6
a.7 6.1 3.2 .8 8.8 18.4
. B.& 15 @ 20.3 5.9 18.7 331
5.5 0.2 3a.1 4.9 1.5 LB
71 126 3.1 9, 4 161 18.0
0.9 14.1 44.0 5.7 21.B 82
LR 13.3 .2 G7. 9 B4 1.8
6. & T 10,8 |oeeee

In only four plants was the labor of unloading and weighing less
-than 50 per cent of the total labor. Plants 7 and 8 were the only
ones using steam for treating to kill bateria. Of the 38.1 and 27,2
man-minutes per 1,000 Eallons used for washing and treating in
these two plants, 12.5 and 10.6 man-minutes were used for steaming.

PREPARATION FOR UNLOADING

in petting the truck into position for unloading, it is driven or
backed to the unloading place and the front reised to such an angle
as to male certain that all milk will pass through the outlet. The
general practice is to drive the front wheels onto wedge-shaped
picces of timber from 6 to 8 inches thick. Few plants back their
trucks to the unloading position, ss it takes extra time and requires
more area for maneuvering the trucks, especially semitrailers. Where
facilities nre available for unloading more than one tank at the same
time (Fig. 2), backing saves extra lengths of pipe. The unloading
space illustrated in Figure 2 is fully protected from the weather by
being inclosed within the plant.

Forty-seven per cent of the plants observed used some means of
stirring the milk, either the electric stirrer, a stirrer propelled by
chassis motor, a bhand stirrer, or compressed air. The elretric stir-
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rer is cither separate or attached permanently to the tank. If it is
separate, the manhole must be opened completely and the stirrer
either bs fastened to the edge of the opening or be held by hand.
This thoroughly agitates the milk. However, it is likely to injure
the glass lining around the neck of the tank; to add bacterie from
the stirrer itself becsuse of carelessness in handling: and it leaves
the milk exposed to atmospheric contamination.

Stirrers pormanently connected t¢ the tank and run by either
separate electric motor or special attachments from the motor of
the truck, are very satisfactory. Care must be taken to see that the
packing box of the shaft is kept tight and clean.

Hand stirrers are subject to the same criticlsm as the separate
electric stirrers. In addition, there is danger that stirring will not be
continued long enough to agitate the contents of the tank thoroughly.

Compressef air was used the least. The general criticisms of
this means are that the air must be filtered thoroughly and that the

et R s — od

Figung 2.—Batery systent for unloading tank trucks, Entive foor spacs is protected by bullding

small-sized pipe which is placed in the milk is hard to clean and there-
fore often neglected. Iowever, in using compressed air there is
very little chance of atmospheric contemination, as only & small
opening into the tank is necessary. Furthermore, the sfirrer does
not injure the neck of the tank. .

The opening to the outlet valve should be flushed with pure water
before the pipe for emptying the milk from the tank is attached, as
this opening, when not protected by a cap, collects mud and road
dust. Even if the opening is protected by a cap, milk may leak
through the valve and accumulate in the cep. This milk will be
warmed to atmospheric temperature, bacteria will multiply rapidiy,
and if the milk is no$ rinsed out it may be & source of contamination.
The valve is sometimes placed in & position hard to reach, (Fig. 3.)
A valve so placed that the operator must ecrawl under the chassis
is seldom taken a}l)]&rt for washing. If is very important that the
valve be placed where it is easily accessible for attaching the pipe
and for taking it apart to clean. (Fig. 4.)

Connections from the tank to the plant are made by straight sani-
tary pipe, flexible copper pipe, or rubber hose. Of these three, the
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rubber hose is in most general use, as it is flexible enough to be eastly
attached and it wears well. It is usually of the best material obtain-
able, white in color, and may or may not be reenforced between the
layers with heavy wire. Care must be exercised to keep it clean and
sanitary. The straight sanitary pipe is the easiest to keep clean and

FIcuRrs 3,—The valve (4) on this milk-tank truck i5 dificult to reach for cleaning and unlending

comparatively free from bacteria, buft it has the disndvantage that
unless the truck is placed in a certein position the pipe is difficult to
attach and the joints are hard to tighten so as to prevent leakage.
From 6 to 10 feet of flexible copper tubing and rubber hose are used
to connect the tank with the sanitary piping.. The flexible metal
tubing is easy to clean and treat to kill bacteria, but it jams easily;
oven a-slight jam causes it to leak,
46153°—31—2
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It is customary to take samples for butterfat tests and bacterial
counts directly from the tenk. This is one reason why thorough stir-
ring is necessary. In tsking both samples the bottles are let down
into the milk through the manhole, a sterile container being used for
the bacteria sample. At some plants when the milk is unloaded into
a single container the butteriat sample is taken from it after the milk
has been thoroughly agitated. However, at sll plants bacterial
samples should be taken directly from the tank.

WEIGHING AND UNLOADING

As tank frucks carry comparatively large loads of milk in bulk,
they require a different system for checking weights at the receiving
‘end than do other

methods of hauling,
The larger the per-
centage of fotal milk
received in tanks, the
greater is the necessity
for checking the ,
welghts. If onfy 5 per
cent of the total milk
s hauled in $anks,
errors in estimating
this quantity make
very little difference
when spread over the
whole, but if 90 per
cent is received in
tanks the error in esti-
mating would be of
considerable impor-
tance to fhe plant.
Sixty per cent of the
plants observed used
some sysftem of
weighing. Three -
methods of weighing
were used; The plat-
form, 2-hopper =cales,
and 1-hopper scales,

Platform scales have
some disadventages.

£ ¥ - The possibility of error
Fiatme 1.—The vaive on this milk-tank truek is in sn sccessible IS I&Tge, and they gre
. positipn.  Dust cap has been removed h&l‘d to keep in lld] ust~
ment. Then, too, thers is a tendency to neglect weighiag the tare
every day. This In itself makes for large errvors, as the weight of the
truck varies with the moisture in the air, the amount of dust and mud
on the truck, the amount of gas and oil in it, and the extranecus ma-
terial which may be carried.

The 2-hopper scales are in general use. Frrors in weight are likely
to oceour, as most hoppers hold only 1,000 pounds each, and 10 to 12
welghings of each tank must be made. At times the operator may
forget to set down onc weighing. Then, too, the scales are hard to
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balance when each hopper is emptied. Some plants overcome this
difliculty by installing a weigh seale for each hopper.

The 1-hopper scales are used in few plants, on account of the expense
and extre room required for installation. However, as the hopper is
large enough o accommodate the contents of any tank, accurate
welghts can be made if the scales are sensitive and care is used to keep
them in adjustment. Accurate samples for butterfat testing can be
taken without the necessity of opening, string, and exposing the milk
to the cutside atmosphere. .

Weighing the milk and unloading it from tank trucks require nearly
as many man-minutes of labor as do all the other operations. In the
15 plants represented in Table 3 these two operations averaged 56.2
per cent of the total labor.  (See p. 7.)

Milk is unloaded from tanks by gravity, pump, or compressed air.
Of 80 plants for which reports were received and observations made,
48.7 per cent unloaded by pump, 38.8 per cent by gravity, and 12.5
per cent by compressed air.  The air pressure used varied between 16
and 16 pounds, most plants using 10 to 12 pounds. When gravity is
used, some means must be provided for elevating the millk to the
upper {loors of the plant. Qbservations at 17 plants showed the aver-
nge number of gallons unloaded per man-minute by the different
systems o be as follows: Gravity, 19.12; pump, 20.54; and com-
pressed air, 25.91. Disregarding the number of men, the number of
gallons unleaded per minute was as follows: Gravity, 46.4; pump,
65.2; and compressed air, 83.5. Rates for the above systems may
vary [rom those indicated, depending upon size of pipe, size and
capacity of pump, and air pressure used. For example, at one plant
equipped with compressed air, all tanks but two were unloaded at the
rate of 101 gallons & minute through a 3-inch pipe line with an air
pressure of 10 to 12 pounds. The other two tanks, which had a 2-inch
opening, were unioaded at the rate of 80.5 galions a minute. If the
plant is so arrnnzed that o gravity system can be used, a smali number
of tanks can be unloaded satisfactorily. However, if the plant uses
a large number of tank trucks, the rapidity of receiving is an important
factor, and if the arrangement is unsatisfactory for gravity one of the
other systems of unloading is preferable.

WASHING AND TREATING TO EILL BACTERTA

Washing the tanks and treating them to kill bacteria are of prime
importance. The tanks not only must be clean, but they must also
be comparatively free from odors and bacteria. On an average, milk
tanks are more carclessly cleansed than the other equipment of the
plant. Tanks wero inspected for cleanliness by plant men at 52 per
cent of the plants studied. Of these, 16 per cent inspected the tanks
each day immediately after washing, 28 per cent inspected them twice
weekly, and 8 per cent asked for inspection at country plants. At 56
per cent of the plants observed the tanks were washed without being
moved from the unleading place; at 28 per cent they were washed in
the garage, which was usually some distance from the plant; and at
16 per cent they were moved short distances. )

The following form shows a report on tank washing at the city plant,
tank inspection and filling at the country station, and condition of
the milk upon arrival at the city plant, which the manager of one
city plant required to be filled out with every shipment.
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Tank Wash Reporl

Truck tank No. .. _______. Frailer tank No. v vamce oo
Washed by . ________= e m e o e e
Date oo TiME e e ecce e e «{% R{{‘
Pank I nspection, Trip, Grade, and Siock Report

Station ... . Date el
1 Tank clean. 1 Tank net clean.

{1 Tank sweet. [0 Tank odorous.

O ¥alve clean. 1 Valve not clean.

Remarke: Lt
Driver’s name . . o e e,
Station arrival oL e eauea % Iﬁ'
Station departure _ e % ﬂ-

Grade O 0O Temp. cooo_ . . °F.

__________ cans e—me———-- CADE
Sigmed o
Station. Manager.
ATTIVel oo {%ﬁ M
Temp. -ceeeeeeo °F Quality

Table 4 gives data on washing tanks and treating them for bacteris
ot 17 plants, When the driver of a tank was on hand his time was
included, as he assisted in turning on water, taking apart and assema
bling valves, and taking care of tools used in washing. The capacity
of the tank had no direct bearing upon the smount of labor required
to wash if, as the labor varied from 6.8 to 27.7 man-minutes per 1,000
gallons. The man-minutes per.tank ranged from 7.4 to 36, a varia-
tion of 886 per cent, with an average of 17.6 man-minutes.

There was no uniformity in the temperature of the wash water used
at different plants. A difference of 65° F. was found between plants
end of 57° at different times in the same plant. At no plant was &
thermometer used to gage the temperature of the water. Twenty-
nine per cent of the plants changed the temperature of the water for
rinsing. Eleven plants used some form of cleansing powder, and two
used vegetable-oil soap. There was no uniformity in the amount of
powder used; the amount varied from ¥ to 5% pounds per tank.
There is no reason why tanks on trucks should require ANy mMore
cleansing powder per 1,000 gallons capacity than other milk equipment
within the plant,
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TanLe 4.—Time and malerials employed in washing lanks mounted on trucks and
treating them to kill bacleria at 17 planls

Aver. | Average tem-
age peratilre of—
Aver- percsn}:- R Gﬂh‘.u—
8E0 | Uge O ange ne
A tima 1&?_11]:%% time | total of tem- Wl'gsh- used
Plant No; % e per | man- pernture| 28 | per
per 1,000 [mingtes Wash | Rinse of wush musud tank for
B | pllonsused fol ol | oty | waier | | et
ingand
treating)
Man- Man- | Man-
winuley) Minuies| minutes| mingles Per cend]  °F.
0.4 8.9 620 6.8 226 67
8,2 8.2 =10 8.4 188 12
1.7 4.5 4-14 8.5 19.4} 125
157 15,4 3-32 8.8 2.4 107
7.4 8.3 510 10.2 13.0 82
15.5 7.8 925 12,2 2.5 132
8.7 10,0 W22 12.8 2441 14
10.4 7.0 514 13. 5 .8 114
4.1 18,3 | 1340 147 40.3 | 120
18.1 b.6 10-54 18,7 3.1 106
4.7 12,3 ¢ 1834 Wa| +A5 84
19.2 1.1 §-34 2i.4 .2 Iti
.2 4.5 2.7 0.7 1
0.3 20.3 -3 246 9453 w7
2.5 2251 1580 27| 4450 78
30.0 1B.0| 342 ]
........................ plics
17.6 121 |ooee s 103 |eacaoo P 1608
b

| Twica weeklf". M

t Saturated soiution of washing powder brushed over tanks twice weekly,

3 gteam turned Into each tank for 1 minute.

{ Chlorine mixed with washing powder at the rate of 1.5 pounds of chlorine to 5 pounds of powder.
5155 par cent of tetnl man-minutes nsed for stesaming.

417,5 per cont of total man-inlnutes used for mteaming,

7 Alr gun used to Iorea water.

¢ Yogetoble-oll soap used; # pounds to 50 gallons of water; 114 gallons of mixture used per taek,

+ ] pound of vegatable-ofl scap mized with 2 gallons of water; entire ampunt used for each tesk.

Veiy fow plants used either steam or chemicals in treating their tanks
to kil bacteria. TForty-seven per cent used some form of chlorine,
but most of them used it only as ndeodorizer. Theusualmethod atthe
plants observed was to pour & pint or more of chlorine solution (the
solutions used being of various strengths) into the tank and let it
drain out, so that it came in contact with only the drain water along
the bottom; some partly filled their tanks with water, poured the
chlorine solution in, and let the treated water swash around until the
return trip was nearly completed, when it was drained out; a few
brushed the chlorine over the inner surface of the tanks. Chemicals,
when used properly, are very satisfactory in killing bacteria, but should
be applied with a sprayer so as fo reach every part of the tank, Only
three plants used steam; in two of these 18 to 19 per cent of the total
time used for cleansing was used in applying the steam, which would
be a considerable item in plants operating Ta.rge numbers of trucks.
Insulated tanks treated with stesm cool slowly, a fact which adds
another difficulty if they are to be used within a few hours.

Tquipment used for washing and treating was found to consist of
rubber hose, brushes, sponges, rags, and sprayers. Rubber hose,
brushes {one type for the openings and one for the tank), and sprayers
are essentisl, Sponges and rags should have no place in cleansing
milk equipment. T%?a rubber hose should be kept on an automatic
recl so that it does not iouch the ground, andits use should be restricted
to cleaning the tank.
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COSTS OF HAULING BY TANE TRUCK

The costs of tank-truck hauling can be grouped under the following
heads: Depreciation; gasoline, oii and tives; parts and repairs, includ-
ing mechuanic’s wages; labor, including the proportionel share of
superintendence; interest, if the policy of the company includes inter-
est in its cost secount; and miscellaneous expenses, which may cover
license, insurance, housing cost, claims for losses, road expense, or
items not classified above. Table 5 shows the hauling cost per hun-
dredweight mile and per 100 pounds at 15 plants. The total cost per
hundredweight mile varied from $0.0017 to $0.0049, with an average of
$0.00273 per plant. Nine of the plants used trallers. The average
cost of hauling at these plants was $0.0028 per hundredweight mile,
and st the other plants $0.0034.

TaerLe 5.—Cost per hundrédweight mile and per 100 pounds for hauling with tank
trucks at 15 plants

Depreciation Gusolize, oli, snd Repairs Labor for pperation
tireg
Tlant No. P
or . Per Per Par
hundred-| PRt lyonaceq-| FErO6RE: thyndred. | PTeeBE | yungrod. | Percent-
woight | 28200 [Uweigny | UEC weight | 7E¢ weight | Jg¢¢
ohee | tetal | VLR | tetel | VERE | total | “LES [ total
2.2 | #0006l 22.4 | $0.00024 6.1 | 3090081 .8
10.4 . D08 26.3 . G083 23.5 . 001G 3t 4
334 . 0064 3.9 . GoOI0 55 . 032 167
45,0 . D180 364 L GOM3 56 LB0155 30.0
15.8 L 006G 30.4 . K43 148 - GOBRG 29.2
P J00TR 2.8 LO01E 4.8 ALbs 6.7
5.7 LB0118 43.9 00018 58 L8060 29.8
18. 4 L D006G 6.3 L0013 80 L0042 25.1
18,5 . G100 30 . 00063 3.1 L0800 36.¢
12.6 Ruiibit 328 . 00051 244 ML 2.5
21. 9 L 00008 320 L0004 4.4 , 00006 L9
123 . Go1I0 9.8 . B00OY 24 L0O¥3L W5
25.9 L 00113 352 . D008 5.5 . DGE00 2.8
13.2 L0H2 2.8 L 00041 2.8 . 00068 34.8
15. 8 NHL 2Lt . 00050 . 25.5 KNG5S 2.1
Interest Miscelianeous Total
Dis-
Per Per- Per Per- Per por | lBTCE Contour and type of roads
P}&mt hun;irhehd- ccnt-[ hunidred— cent- hundl;!ed- T |hauled
No, | welg age of | welpht .f ago of | weight :
mile | total | mila | totat | radle |pounds
Afifey
) S— R 0. 00023 8,7 |1 $0,0027 | $0.324 119 ] Slightlyroliing; mostly conerete, With
some gravel,
2 000015 | 42| .00 42| L0084 -] 77 | Very hilly sad bad curves; councrete
and macadam,
................. L0020 | 165 *L 001 .3V0 M | Rolling; concrete and macadam.
| SN P - L0086 | L1400 28 | Some hills; gravel and concrele.
. 0BS5S 51| .000M $.40| 000 . 268 0 | 8lightly rolling; mostly concrete,
. G005 9.3 00001 4.2} 7,0026 . 143 52 | Level; cement.
co8 | 29| .oboos| o t.o0%F| 265 100 ; Slightly rolling; part gravel; re-
*|  ma nder conerete,
. 00010 501 00011 6.6 | 7.0007 .17 18 | Slichtly rolling; gravel snd concrete,
. D07 4.5 e L0027 .65 2 | Hiity; gravel.
. D0B6 271 00008 01 o021 075 36 | Rolling; conecrets and macadam,
) J— Nt 4.4 | 00018 54 003G L5 5 | Tavel; conereie snd macadam,
iz .- - OOHG T1 . 00003 1.4 D027 131 I8 Rolling; conereta.
) 2. J— L0013 2.7 00002 4 D034 i o Lo
M. . L0007 3.9 .00007 3.9 | 1.00i¢ L 149 78
1 — 3.6 .00014 6.8 2.0020 L1738 83

! Inplnded ln depreciation, 1 Trallers used,
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The cost of gasoline, oil, tires, and labor ranged from 49.2 to 76.8
per cent of the total, the variation being due to type of roads, contour
of rouds, condition of motor, and the ability of t}t)]e driver to handle
the equipmeni. Depreciation varied according to the administrative
policy of the company. The cost of repairs depended upon the
nevwness and suitability of the equipment and the carefulness of the
driver. Labor cests for operation varied with the section of the
country.

Table 6 shows the cost of city hauling with tank trucks where they
were used as supplemental equipment to unlead tank cars spotted on
sidings some distances from the main plant. As this hauling was for
short distances within the city, the cost per hundredweight mile was
high.

TavrLe 6.—Cost of cily hawling with tank truck from tank cars af thase plania

; Deprecistion Gmli?ﬁ:;s’u' and E Hepalrs Labor
Plant No. . | N .
P';fr:.hu_"' | Per cent- P';Lﬁhu_“ Poreent- E P:‘i‘;éﬂ]_"' Percent- P':frgdu_n' Percent-
wolght um%n'if weight 13‘;3[ weight "}"é'i;'if weight rige of
mile to mile o mily mile otal
0. 00133 22.3 | $0.00127 21,2 ) $0.00114 181 | $0. 00218 37.4
MR a1 L0143 i L2108 16.6 078 7.8
R ilk] 16. 5 . DK 121 . 00203 30.2 L0012 18.9
Intersst Miscellaneaus Total
‘i‘
Plant No. Per hun- Per hun- Por hun- Distanca
| e e PR
ol weigh w ouniis
mijla total ‘e total =l
|| Adites
S ! F . £0.00502 | $0.0393 10
2 e —| $0.0048 7.5 | $0. 00040 G.2 | .00HT L0328 b
3. - - 00030 8.4 00120 15.8 00733 L0233 a

Motor tanks and labor may be made available to the plant in one
of three ways: (1) The mill: plant may own and man the entire
equipment; (2) the plant may furnish the tank end keep it painted
and In repair and the hauler furnish motor equipment and mexn; or (3)
the hauler may furnish and man the entire equipment. When either
of the last two arrangements exists, the hauling is done by the day,
the mile, the load, or at railroad rates. Nearly every dealer arranges
to have the name of his company appear conspicuously on the equip-
ment. Table 7 shows the cost of hauling at 10 plants having one of
the last two arrangements.

The average cost per 100 pounds hauled was $0.308 where the tank
was furnished by the milk plant and $0.30 where all equipment and
Jabor was furnished by the hauler; and the average costs per hundred-
weight mile were $0.00257 and $0.00309, respectively.
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TapLe 7.—Cost.of hauling milk by tank truck with hired lobor ;nd equipment

Cost per

Cest per An: .
100 h“\!ﬁdﬁd Ifl’gtm“gg’ Type and contour of rosds

mile

. Aites
&0, 00343 02 Level; congrele ang gravel,
L0244 £5 | Rolling: conercte.
. 00200 132 Do,
LU0 170 | Very hilly; coocrete pnd macadam,
CHIL #% | Level; concrete,
. 00262 83 | Rolling: convrcte and macadam,
L0021 4 140 | Roiling: concrete,
L 00asT 0 | Hilly: concrete.
D030t 120§ ITHlY; concrete and mncadsm.
L0013 144 | Very hitly; conerete and mucgdnim.

=]
r
H

-k

L=1- - f- - DL - ey

! Tank furnished by milk plant,
1 Tank {urnishied by bauler.

CONDITIONS UNDER WHICH TANE-TRUCK HAULING 1S UNSATISFACTORY

Tank-truck heauling has proved satisfactory to most users; how-
ever, conditions such as the following make 1t uneconomical: small

FiGURE 5.—Model showing general arrangement of modern milk tank car

plants, shippers situated a short distance from the plant, small supply
of milkk from one community, poor roads, and exceedingly long routes
where climatic conditions are severe.

TANK CARS
EQUIPMENT

The railroad milk tank car is of the express-car type, and is equipped
with 4-wheel trucks designed for high speeds. It is wired for elec-
tricity, has a thoroughly insulated body and an acid-resisting water-
prouf floor sioping to the center of the ¢ar and equipped with a drain.
The car flcor is 4 feet 2% inches above the rails, A glass-lined steel
tank is mounted at each end of the ear. (Fig. 5.) The standard
capacity of a tank is 3,000 gallons, although some recently made tanks
hold 3,820 gallons. The tanks are pitched toward the center of the
ear and insulated with 2-inch cork board protected by a metal cover-
ing. They are equipped with a 4-inch inlet; a 20-inch manhole (the
doors of some manholes swinging into the tank and others cut); &
direct motor-driven propeller-type agitator with 2-speed motor; s
filter for compressed air; angle stem thermometer; two 5-inch glass
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openings in the front head near the top, one with electric light for
illuminating the interior; and a 4-inch outlet equipped with a special
valve. (Fig. 6.) Some tanks have sampling valves. Accessory
equipment in the car may consist of & stationary millt pump or an air
compressor; a water reservoir for use in washing the tanks; and a
brine system for cooling, although this feature has not come into
general use.

It is the usual practice to paint on the car the name of the pla. &
and other advertising matter. Some thought is expended blymjlk
plants on the colors to be used, in order that they be not only easing
to the cye but also of such a shade that they do not show dust &n
coal smoke readily. For example, if the cars have to go through

Figuie g—Lnterler view of oo vnd of & modern milk tank car showing air filter {A), alr pump {B),
ngitutor (), electric wiring, and insulated tauk with manhole opening inside

tunnels en route, dark-colored cars sre preferable as they do not
show the coal smoke as much as light-colored cars.

Milk plants get the use of tank cars in two ways: By purchase
from the manufacturers or by daily rental. Repairs on cars are made
by the railread at its shops, and the cost is charged to the company
owning or renting the cars. The cost of repairs on eight cars for
which data were collected for six years averaged $0.0032 per mile.

LENGTH OF ROUTES AND NUMRER OF CARS REQUIRED

The average 1-way haul by tank cars on 36 routes throughout the
country way 122 miles. Eleven per cent of the routes had & 1-way
haul of under 50 miles; 22 per cent, between 50 and 100 miles; 42 per
cent, between 100 and 150 miles; 14 per cent, between 150 and 200
miles; 5% per cent, between 200 and 250 miles; and 5% per cent, be-
tween 250 and 300 miles. Tables 8 show the length of 15 routes, time
in transit, and the distance covered per hour. This table shows that
time en route did not have a direct relation to the distance hauled.
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TABLE 8.—Time of tank cars in {ransit for routes of different lengths

w~

Length| Timeen |Distance || Length| Timeen {Distance
of haul route per bour || of haul

i

Ef‘nﬁ-&ﬂ!l@h}ﬂh

Mdilea Miles
1.6 il

. 16

156
167
B0
280
50

Miles
5

58
66
76
80
101
108
11%

o E8Ehog]
Ubagol:l:.

The number of cars required for a route depends upon the railroad
schedule, service on connectiiig lines, length of haul, and method of
using the cars, Hauls of 100 to 400 miles nsnally require three cars.
When shipnient must be made by fast freight, which is somewhat
slower than express or passenger ser'vice, an extra car may be required,
even for relatively short hauls, in order to maintain the daily schedule.
Some plants find it economical and advantageous to use the tank car
for stornge. Where cars are used for this purpose, enough cars must -
be provided so that the country stations will have their cars on time.

NEED FOR SUPPLEMENTAL TANKS

If & plant depends to a large extent upon tank cars for its daily
supply of milk, it should have some reserve tanks in case of break-
downs, delays in schedule, or bad weather. At what point supple-
mental equipment should be purchased will depend upon size of the
plant, length of routes, and the climatic conditions of the section in
which the plant is located. In sections subject to severe snowstorms,
extre equipment may be desirable so that the city plant may hold
over at the city siding cars of milk for use when shipments are delayed
by storms. Tyx;nl: owners and operators state that a plant with 8 to
10 regular cars should have 1 or 2 cars in reserve.

HANDLING MILK FROM TANK CARS AT CITY PLANTS

In handling milk delivered to the plant by tank cars, three steps ars
involved: {1) Preparation for unloading, which consists of opening the
car, starting the agitator, attaching pipes, taking samples, and
opening valves; (2) weighing end unloading the milk; and (3} clears-
ing the car thoroughly, which includes treating to kill bacteria and
closing the car. '

Most of the time required in preparing for unloading is used in
attaching the pipes. If a sampling valve is present, samples for both
bacteria and butterfat are taken from it; where there is no valve,
bacterial samples are taken through the manhole of the tank. In the
latter case the operator must wait until the milk level is below the
bottom of the manhole. If compressed air is used for unloading
and there is no sampling valve, samples can be taken from the outlet
opening before attaching the pipes. This method is unsatisfacto:
for obtaining bacterial samples for the following reasons: (1) A sm
quantity of milk is hard to obtain through the large valve without
spilling milk on the floor of the car; (2) this milk flows over con-
siderable area, which may unduly contaminate a small quantity;
and {3) the milk collected is that which has stood in the valve.
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Weighing the milk from the tank cars is not practiced so much as
weiEhing from tank trucks, because the cars carry the entire receipts
of the country plant, whose daily report attached to the tank gives the
amount contained, and because the power used for unloading forces
the milk directly into the storage tank.

If weighing of the milk is practiced, the 2-hopper scales are gener-
ally used; however, the platform scales may be used at plants located
away from the siding and where tank trucks are used in transporting
the milk from the car to the plant, slthough they are open to the
criticism discussed under tank-truck hauling.

Teble 9 shows the resulits of observations at five city plants where
tenk cars were spotted on the siding at the plant. This table shows
that most of the Iabor was used in weighing and unloading; in only
one plant the number of man-minutes per 1,000 gallons of milk

Figune 7.—S8potting a milk tank ¢ Ar by uslng o motor track for power

handled was greater for washing and treating than for weighing and
unloading.

TapLE 9.—Methods used and fime requived in unloeding milk from tank cars
at five cily milk plants having roilroad sidings at the plants

. Weighing and Washipg nnd trentlng
Preparstion s g to kil bocterin
Method of unloading
Per 1,000 | Percentage| Per 1,000 | Peycentape i Per LW | Percentege
gollons |of totsl time] gsllons lof totnl tima| pallons |of total tima
Man- Man- Man-

wminulea minles minttey
Alr a 4.3 251 BLO 3.2 127
Do 8.0 1.8 4B 54,0 1128 2.3
Do 4.2 10. 8 X0.0 51.3 t148 v
Pumpo. e - &l 14.1 12.8 35.4 8.5 . 5
Do el 6.4 224 1.6 0.8 1¢. 5 4.8

X,
1 7.5 man-minutes gsed for stearolog. # 5 man-minuiles used for steaming,

At most city plants situated on a siding, cars are spotted by the
railroad engine. In some places the curve of the track may be too
at for the engine, and other means must be employed. (Fig. 7.}
%‘lelen cars are unloaded at city plants located on a spur, & long pipe is
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-ususlly needed. This is especially true when a large number of cars
are spotted at nearly the same time. As this pipe is not mounted with
the same care as the piping in the plant, it may have air pockets and
therefors should be taken apart every day and washed and treated to
kill bacteria.

UNLOADING

Plants located at some distence from the railroad siding use the
tank truck to haul milk from the car. Unloading at the car is usually
done by compressed &ir or pump. Gravity may be used, buf it was
not used at the plants studied. The compressed sir either is pur-
chased from the railroad companies, or the milk plant furnishes a
portable compressor with electric motor {fig. 8) and pays for its power
either through the railread or direct to the electric-power compeany.
All compressed air should be thoroughly filtered and the filtering
material changed often enough to maintain its efficiency. Where

Froune §—Porisble alc comprussor, Htted with 2 silencor, for unloading tank cars

pumps are used for emptying the tanks, some heating arrangement
should be supplied in cold weather to prevent the milk from freezing
in the pump.

How many tank trucks and trailers should & plant have for unjoad-
ing tenk cars where the siding is not located at the plant? The opinion
of the operators and owners Interviewed was that enough tank trucks
should be supplied to unload & car within two or three hours from the
time the sesl is broken, or a truck and trailer equipment should be
able to make at least one trip en hour.

- WASHING AND TREATING TO KILL BACTERIA

For tonk cars unloaded at the plant, the method of washing and
tresting to kill bacteria is about the same as the method of washing
and treating fruck tanks. However, more care must be used in taking
apart the valves and piping which are in contaet with the milk. The
line used for compressed air should be washed and treated to kill
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bacteria, as moisture may accumulate at some point and if it is not
removed it may add bacteria to the milk,

Table 10 gives complete data on washing tank cars and treating
themn to kill bacteria at five plants. The average number of man- .
minutes per tank ranged from 8 to 32. There were considerable
differences in the man-minutes required in the same plant, one plant
having a range of 22 to 49 man-minutes per tank. The capacity of
the tank had no bearing upon the labor used in washing, as is shown
by the column *‘ Average time per 1,000 gallons tank cepacity, man-
minutes.” Varicus kinds and amounts of cleensing powders or soap
mixturesswere used. These were brushed over the inside of the tenks
and thoroughly rinsed off by the force of the water. Some of the

owders made the tanks so slippery as to endanger the workmen,
teaming the tanks required much mors time than spraying them
with a chlorine solution.

TasLe 10— Time and malerials employed in washing tank cars and lreating them
to kill bacieria for five planis

: Averapge
. y Avernge time P‘-‘Tcﬁlﬁ'
Avernpo titmo ngeolthe| s woneal Ronge i
por tank Iiange ItSI:’:]_ temper- | of tem- g"asuv}‘ Mathod af
Plunt in Ume | per 1060 | For LO0O AN | ature of | perature| 'S8 50 irenting to
Nn. per tnok 4 gnllons of wash | of wash PR kil bacterla
nllons af usad lor tank
mllk tank ra- wnshin: water | water
Man- | Min. pacity hnd treaﬁ;-
minias p utes ,
ing
Man- Aan- Afan-
minuler | minudes | minutes | Per cent oK. °F. Pounds
80| 80 70 3.9 3.5 12,7 127 { 120-126 ] Noaa,
15,2 | 20.2 1518 1733 A1 325 178 | 172-1%80 0.76 | Bteam?
25.2| %2 22-49 1148 1.8 38,1 160 | 142-171 0 Do, &
20.9 | 29.0 247 i85 6.9 50.5 il4 | BD-120 0-93 | Chlorine-
salutlons
[ S 32.0| 320 10-45 10. & 10.7 30.8 127 | 120-135 {8 Dot
t 7.5 man-iiinutes used (or stesming. 1 2.4 quarts.
t To 170° F. & Spap mixture used,
3 4 3 man-mninutes used for steaming, 1 2 quarts. -
1 To 210° F.

Table 11 shows the temperatures reached by steaming tank cars
for the length of time indicated. The time necessary to reach a given
temperature depends upon length and size of pipe, insulation, and
stenm pressure. Probably in bui few cases was a satisfactory tem-
perature (200° T for five minutes) maintained. Owners and operators
stated that when tank cars are steamed to high temperatures, 15 to
18 hours, depending upon the outside temperatures, are required for
their temperature to become as low as that of the atmospbere. Some
plants hasten this lowering of temperature by putting ice in the tank
cars and shipping it to the country station, there to be used for cool-
ing the incoming milk. .

1f chlorine soFutiOn is used for treating the inside of the tanks to
kill bacteria, it should be applied with a sprayer capable of thorough
atomization, as this will insure reaching all parts with & minirmum
quantity of the chemical.
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Tapui 11.—Temperatures of tank cars reached tn steaming for diffarent lengths of time

Tempor- Temperaturs renchod after stearming for pumber of minutes stated
nture nt
start 10 1213 14

SRR RSN N SRS AR AR
1
g 154 | 158 | 164
154

1 118° ut and of 20 minutes. 1 170° st and of 75 minules,
1120° at ond of 40 minutes, 11069 5t end of §2 minates.

If the tenk car is unloaded st the siding some distance from the
city plant, it is the usual practice to rinse the car thoroughly with
water from & near-by hydrant
or from a supply m special
tanks ip the tenk car. The
openings are then left open
until the tank reaches the
country station, where it ia
thoroughly washed and
treated to kill bacteria. The
tank should not be steamed
if it is to be used the same
day, as it will not cool suf-
ficiently in'so short a time.

CONDITIONS UNDER WHICH TAN K
CAR HAULING IS UNSATISFACTORY
Tank-car hauling was con-
sidered by the plant owners
and operators fo be practical
and economical, except in

certain instances: City plants
bandling small quantities of
milk; plants whose source of
supply is within o radius of
_ I ! 30 to 50 miles; small country
e RIS stotions which heve less than
Ficure 9—Interier of country maflicrteeebving station cur-lot shipments for the
equipped for tank-cer hauiing grea,t,er part of the year,
unless the railroad allows pick-up privileges and two neighboring stations
cen furnish a minimum csrload &t all times; and country stations receiving
two grades of milk, nejther in sufficient quantity to fill & tank. Some
milk-plant operators consider that the protection afforded high-grade
or special milks will overbalence the extra cost of shipping small
quantities in tenks, although milk in a partly filled tank does not stay
st such low temperatures as does milk in a full tank. Where pick-up
service is permitted, country stations must be equipped with large

storage tanks and facilities for loading quickly. (Fig. 9.)
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ADVANTAGES OF HAULING MILE IN TANKS AS COMPARED WITH
HAULING MILK IN CANS

The advantages of tank-truck and tank-car hauling over the haul-
ing of milk in cans are as follows: Better temperafure control of
product, greater sanitation, smaller investment in cans, less loss of
milk, less labor at country plants, the handling of more millk in the
seme-area by the city plant, saving in washing powder and in msan-
hours required for washing, the affording of ar advertising medium
for firm name and slogans, and reduction in floor space required in
country plants.

Insulated tanks protect the milk from both heat and cold, the main
problem being to get the milk into the tanks at a low temperature.

Tanks rarely rust with scale formations, whbich harbor bacteria,
and the amount of contact surface per gallon of milk hauled in tanks
is much smaller then in cans. For example, a 10-gallon can has a
surface of approximately 1,108 square inches, or 110.8 square inches
per gallon capacity, whereas a 1,200 or 1,250 gullon tank has a sur-
face of only sbout 28.9 square inches per gallon capacity.

Owners and operators of trucks who are interviewed were unani-
1nous in saying that tanks save can investment. One man said that
each truck saved $1,200 & year in cans; snother said that by changing
from cans to tanks 7,200 fewer cans were purchased per year; and the
records of another showed a saving of $15,000 per year. This refers
only to can investment and does mot furnish & compsrison eof this
item with the tank itself. In either method of hauling the truck
would be necessary,

In whatever way milk is handled there is likely to be some loss,
Milk mey be lost from tanks through leaky valves, leaky pipe lines,
or poor connections. When cars are used the siding may not be
level and some milk may be left in the tank, However, these losses
are very small as compared with the losses resulting from the use of
caus, They are due to milk spilling while the cans are being han-
dled, espeecially while they are being filled; to milk adhering to the
cans after they are dumped; to hurried and incomplete dumping; to
leaky cans; and to milk souring becsuse of improper tempersture
control while the cans are en route, at the terminsl station, or at the
plant, and beeause of delays caused by breakdowns.

Less labor is required at country milk-receiving plants, because the
milk is transferred from point to point by mechanical means with
little supervision, wherens labor must be used in filling, eapping, and
transferring cans and in unleading, washing, and stacking the empty
cans for city shipment.

A comparison was made of the labor required for handling milk in
cans af 13 plants, and in tanks, either cer or truck, at 21 plants.
Comparable operations were taken into consideration. The average
number of guﬁons in cans handied per msn-minuie was 4.6, snd in
tanks, 23.5. Delivery in cans varied from 3.0 to 7.1 geallons per man-
minute, and in fanks from 12.8 to 35.3 gallons. Nipe of the plants
used both systems, & comparison of which is shown in Table 12.

The amount of floor space required at the plant to receive the
milk in cans depends upon the amount of milk received. Sometimes
& point is reached where no more space can be spared for this purpose,
yvet the plant could put out more milk if the receiving department

could handle more in the time allotted. If the plant is already
operating under a country-station system, a change to tenk hauling
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will help to remedy this difficulty. The truck owners and operators
stated that they could handle from 40 to 70 per cent more milk in a
given space than when the milk was delivered in cans.

'TABLE 12.—Comparison of efficiency of milk delivery by cans and by lanks

Delivory by cans | Delivery by tanks
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Under corfain conditions tank-truck transportation has adventages
over tank-car transportation. Where roacg are good the country
stations can be located at points convenient to their milk supply
and independent of railroed sidings. This will usually allow cheaper
land to be used for & building site. Another advantage is the saving
in cartage from the railroad terminel to the milk plant. Tank-truck
transportation 1s the most flexible type, as the product can be
diverted between substations with little labor and at short notice.
If & driver on one of the farmer routes islete in reaching the country
station, the truck can wait a short time before leaving in order to
avoid stering small quantities of milk until the next day, &s is often
the case when milk is shipped by rail in cans or by tank car.

Tank-car transportation has & number of advantages over delivery
by tank trucks which benefit the railroad as well as the plant. As
the cars are either rented from the manufacturers or owned outright
by the milk plants, the railroad needs to make no investment in them.
They eliminnto the necessity of platforms at the terminals and do
awry with the terminel service of unloading the shipments of milk
and loading the return empties. The railroad has no expense for
ice and no claims for spilled milk. Thelatter alone amounts to large
sums of money when cans are used,

Tank cars reach the city more regularly than the trucks, as traing
must be run on schedule, Less storage space at country stations is
required, and consequently the cost of refrigeration is less. At
some places enrly schedules of milk trains necessitate the employ-
ment of extra help in order to load the cans on time. With tank cars
this is not needed, as loading is done by mechanical means. In
glaces where no express milk trains are scheduled, fast freicht can

e used without undue rises in milk temperature. By providing
extra cars, storage tanks at country stations ean be saved and extrs
storage fanks in the city plant eliminated. At present the tank car
is the only practical means of extending the milk shed beyond the
330 to 500 mile zone and, at the seme time, maintaining the quality
of the milk without extra expense en route.
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