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Efficiency of Cream Sta.tions in Cream Collection
8y

C. O. YOU1'IGSTKO,\\, D. R. TllEOPIIILl,S, F. \\'. A"rKEsoN,

and G. N. TUCKER·

I I\tlPORTANCE of cream stations as a marketing agency for bulter
fat is indicated by their number and the volume of butterfat

handled. One·founh of the butterfat manufactured into butter in
Idaho in 1929 was purchased through 178 cream stations. [n the
same year about one-third of the bUlierfat used for butter manufac
ture in the United States was marketed through 25,927 cream sta
lions. (I) The two important bases for comparison of the cream
station systems with olher methods of cream collection arc collection
cost per pound of fat and quality of cream obtained.

Fig. I-Milk used annually in manufacturing dairy products in Idaho,
1920-1930.

In recent years many creamery operators have thought the cost
of collecting butterfat through cream stations was too high. Also,
cream obtained through stations has been considered poorer in qual
ity than cream collected by some other method~,

(I) "Allemblina; of Butterfat Through Cream Slations," Distribution No. A·20L United
Stalea Department of Commerce, Bureau of tlte Cenaus, Wasltingon. D. C.• 1931.

"Auiunt Arricultural Economi_l. A",lICiole Dairy Hu_bandman. and Dairy Husbandman.
Aviculturo.l E,,~rimcnt Station, Univeroity of Idabo; and Dircctor. Bureau of
Dairyina;. Malto Departmcnt of Agrieulture.

Participation by Ibc Idabo Bureau of Dairying consi.lcd Itr f"rni_binll rec:or<b for anal,_ia
and ptlte..ng of ~cld data in eonneC"On ",ith roulinc i"_['Cellon IlCT"ice.
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Study of this sy~tem of cream collection seems justified bec.lUse of
the volume of butterfat involved. Any suggestions for improvement
of the system would have far reaching effect. Comprehensive an·
alysis of the cream slation system should be helpful in adapting this
method of cream collection 10 its proper place in the dairy industry

Idaho dairymen will be particularly interesled in the results from
this study as 80 per cent of the milk in this state is used for buller
manufacture. (Fig. 1) Butterfat production increased from 18.000.
000 in 192010 36.000.000 pound~ in 1930. (I)

History o[ the Development of the Cream Station System

The cream station system was developed a~ a resull of a number
of important changes over a period of years in the faclory manu
facture of butter, The first stage in the factory sy~tem of butter
manubcture consisted of small creameries located in communities
ha\ ing enough bUllerfat to support a manufacturing plam Milk
was delivered to the creamery where it W;b skimmed and made into
bUller. Thi~ was the prevailing type of creamery about 1890 to
1900 (2, J)

The need for furnishing a market for bUHerf:ll in the less highly
developed dairy sections and the importance of large volume in man
ufacture were realized as early as 1892. 3S evidenced by the establish·
ment of skimming stations in outlying sections not able to support
a cre3mery (2l. "'ilk was delivered b) the farmer to the skimming
station where it wa~ skimmed and the cream shipped to a central
point for the manufacture of butler. The creamery receiving the
ere3m under this system became known as a centralizer creamery.

Cream stations. the next development in the marketing of butterfat.
resulted from the invention of the continuous centrifugal cream
separalor and its widespread acceptance and use by farmers. These
less expensive a~~mb1ing units rapidly eliminated the skimming
stations. Under this system cream was delivered to the cream station
where it was weighed. tested. and shipped to 3 central factory to be
manufactured into butter. Skimming of milk on the farm made it
possible for farmers far removed from the creamery to deliver their
butterfat at a minimum cost. as cream is more condensed and less
perishable than milk. Shipment could be made through :I local
cream station or lhe crelun shipped directly 10 the creamery. Farm
ers shipping independently to the central creamer)' beeame known
a:; "direct shippers."

Creameries obtaining their cream by the "direct shipper" or cream
stalion method are known as centralizer creameries. This type of
creamery has contributed a weat deal to the development of the
dairy industry in lhe United Stales. Large volume of buller fat
enables lhem to manufacture and market more eflidently than most

0) Calcula'ed from Ill~O and 11130 cc"."o filf\ICC' On ,he bu" o( 4 l'er cem ",ilk.
(2) Jell""". ~'. W.• Secre'ur-;\I."ager, ' ..IIec;can A.SlM"ation Crumery Ilutter :'h"u

fac'urc .... Chle-Io. Illiool'. I'rin,.. communication.
(3) :;Iattc. ~:. 1\.. :.ii,or. ~.,ional nutter Journal. Mil .... u1<ee. Wi"""",i". I'ci'·ale e"""

municall"n.
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small creameries. Many individual farmers and even communities
in les) highly developed dairy districts would be without a markel
but for this type of creamery. Cenlralizer creameries have pioneered
the dairy industry in many-areas by furnishing a markel oullel dur
ing the period in which the induslry was developing from a small
beginning to a well eslablished enterprise.

The cream station system began about 1900 and was actively
promoted by butter manufacturers in Iheir efforts to increase their
volume and to more intimately contact their patrons Ihrough local
representa!ives (I). Cream stations appealed 10 the farmer be
cause he could know the weight and test of the cream and receive a
check in payment within less than an hour after delivery. From
the creamery operator's viewpoint the cream stalion had advantages
over direct shipments in Ihat !he Slation operator represented the
company in soliciting business, less effort was required from the
central office to contact the patrons, and usually more business was
ol-tained from the community.

Competition frequently caused more stations to be located in
towns or communities than would seem necessary because of in
sullicient volume and the resulting higher COSI of assembling butter
fat. The prevailing system of operating these stations was for the
creamery to furnish all equipmenl, pay all shipping charges, and
pay the operator a commission, usually 3 cents per pound of butter·
fat. In ~me stations the volume of bUtlerfat handled was sufficienl
10 furnish a li"elihood for the operator. Frequently, however, the
:lmoun! of bUllerfat handled was so small that the operator con
sidered the cream station a side line to his other busine--s, such as
operating a SIOfe (I).

Costs of butterfat collection through cream stalions h:lXe tended
to increase during the last 10 to ); years, particularly following the
World War. Creamery operators are cognizant of this fact and
through concerted efforts ha\'c made some attempts to reduce the
cost of collecting butterfat through cream stations. The first attempt
was made in the spring of 1929 when centralizer creameries operating
in the Middlewest instituted a system called the "Service Charge
Plan." Under this plan the farmcr was paid the price quoted at
the creamery. but was charged a definite amount. usually 31 cents
pcr IO-gallon can. for handlinf.: and )hipping costs. The )tation
O!lCrator rcceived no commission, but instead was allotted a definite
amount of the service charge for wcighing, tcsting, and shipping the
cream, and the crcamery rcceived thc remainder. Instigators of this
plan hoped that the cost of collccting butterfat would be reduced.
that somc preference would be given to larger shipments, thai ad
"antage~ of local contact through crcam stations could be retained,
and that prices quoted could compete favorably with direct shipper
prices. Apparently. howevcr. this system was so unsatisfactory to

(II Sl.1.ttr. t;.. K.. ~:O"or. Xmlional DUllet" Journml. Mil...muk"". W'SCOM,n '''',ute tOm·
m"nit.t'on.
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Ihe farmers and ~tation operalors that Ihe creameries were forced
10 dil>Conlinue th~ plan (I, 2).

In the spring of 1931 anOlher plan, known as lhe "Delivered
Price System," was instituted over a large territory in Ihe Middle
western states by concerted action among a group of cenlralizer
creameries. Under the delivered price system the cream station
operator signs a conlraCl to sell all the butterfal he purchases to
the creamery and is paid for the butterfat on a sliding scale. For
example. "when the Chicago market on centra1i7.ed 90 score butter,
c",-Hell '~Iandards: is l3 and unllcr 27, then creameries will pay 3
cents under standards deli\'ered; if 27 and under 32, they will pay Z
cenls under standards delivered: if 40 and under 43, they will pay
y" cent over standards delivered. elc." (3) This plan in effecl makes
Ihe operator an independent huyer for he pays all transportation
charges and furnishes all his own station supplies (I, Z, 3, 4).

The purposes back of Ihis syslem were much the same as Ihose
back of the "Service Charge Plan." Some doubt slill exists as to
the efficacy of this plan as indicaled by the following extract from
an article published in a trade paper: "While Slation cream buyers
wt're not expected to be enlhu~iaslic about the new plan of paying
a fixed delivery price. more antagonism is probably being shown
loward il than was anticipated Reports from various seclions in
dicale thai 'exceplions' to the established plan are becoming more
numerous each day, and fear is growing that their number will cause
it to meet with the same fale as that encountered by the service
charge, unless a halt is called upon numerous amendmenls being
made." (;)

The:.e tWO organized efforts altempted on such an extensive scale
indicate that the cream station system of cream collection is a prob
lem that meriu inve~ligation.

Number of Stations and Their Importance
As a Marketing Agency in Idaho

All operators of dairy manufacturing plan Is and cream stations
In Idaho are required by taw 10 obtain an annual operating license
and to repor! weekly to lhe Bureau of Dairying, Idaho Deparlment of
AgriculluTc, the volume of butterfa[ purchased (6). The number of
cream stations licensed annually during the past six years is as fol
lows (7):

0) 51.o.ler. B.•K., Editor. NationRI limIer Joprnal. :\Inwallk~e. Wi..,o",il1. Privale "om·
muni«tion.

(2) JenKn. F. W., S~re"ry.M"nalf"r, American A$II""i~I;On nf ('r~amerl' HUller manu·
fUlu.e"" Chi.alO, Illlnoi.. Private "ommuni"ation.

(3) R«lor, V. D., A..i.tant General Territory Manage•. Fairmont (rramery Compa"y.
Omaha, Nebrukl. Priute Commun;ca,ion.

(~) The Dairy R~o.d, St. Paul. Minncaota. 1931, Vol. 31, No. ~l, p. 8.
(5) Tile Dairy R«ord, 51. Paul. MiMellOta. 1931, Vol. 31, No. ~2, p. Ill.
(6) Idab Selliion La...., I92S, Chapter 22~. $eetion A.
(7) Report of tdaho Department of A....ieultun. lIu•.,au of I)airyin,_ 19H.
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Number or
Ycar StaliotU
1925 188
1026 179
1927 162
1928 154
1929 178
1930 156

Importance of the cream station as a marketing agency for butter
fat in Idaho is indicated by the fact that 168 of the 178 stations oper
ated in 1929 purchased 5,465,600 pounds, one-fifth of the total com
mercial butterfat, or one-fourth of the butterfat used for creamery
butterfat manufacture (I).

Of the 43 creameries operaling in Idaho during 1930 only 5 were
of the centralizer type. These five creameries operated most of the
cream stations. A few stations were operated by privately-owned
creameries. a few by cooperative creameries. and a few by out-of-state
centralizer creameries. Location of the creameries and of cream
stations operated in Idaho during 1930 is shown in Fig. 2 and Fig J.
respectively.

Weekly reports on the volume of butterfat purchased during the
year were available from 168 of 178 Idaho cream stations operated in
1929. These reports were analyzed to study the effect on efficiency
of such factors as size of station, length of operating period during
the year. and sea$onal variation in volume.

TABLE I

StatloD.l!l {tl Cla$$llied Aceordln,: to Yearly Volume or Butterfat (168 St&UOQ)

I Yearly Volume or Butterlat, Pounds I.'

I 10,000 10,001 30,001 .l 50,001 70,001 90,001 I~d to to to to .nd Tn"",... 30,000 SO,OOO I 70,000 90,000 o~'er

Number of 8ta- I I " Itlona In C!au " 51 27 17 " 168
Per cent of 8ta-:1 6.01UoDll In Cla.ss 31.0 30.4 16.0 10.1 5.' 100.0
Total Volume I 364.000\1,006.600\1,Q70,~OO 11,020,9001 1,331.200 15,465,600In "'"" 772,500

Per cent of VOl~ I
18.~ I ,.,1umt! in Cla.ss ••• 111.8 18.7 14.1 100.0

St?C 01 Stations
The average annual volume of butlerfal for the 168 stations was

32,534 pounds. Thirty-one per cent of the stations had an annual
volume of less lhan 10,000 pounds of butterfat. but this group pur
chased onl}' ; per cent of the lolal bUHerfal boughl through Ihis
agency. Crea~ stations with an annual volume of less than 30.000

(I) 178 ."nions wece hcc"'ed ill 19.!'9. ~ut ollly I'~ matlc '.-r'3C3'C rel'''c'~ '" 'he 1<11100
Department of Agt'icuit"c... Bucu" of Dairyin,. •
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Fig. 2-Loc:uion of Idaho creameries ill 19.\1.
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Fia: 3-Location of Idaho cream stations in 1930.
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pounds of bUlterfat represented 61 per cent of the stations, but pur
chased 23 per cent of the bUllerfat. Importance of the larger stations
with respect to total volume of all stations is indicated by the fact
that the two groups of largest stations, representing 21 stations or

'only 13 per cent of the tOlal, purchased 38.4 per cent of the total
butterfat. (Fig. 4 and Table I)

TABLE 11
Sl.atiOD$ CtassiJ'led Accordinl' to Yearly Volume or Butter!at and Operation

Period Entire Year or Part Year (1) (163 Stations)

Yearly Per cent Per cent 01 N=_
Volumeo! of Volume of Per cent
Butterfat, Total within Stations or all

Pounds Volume Each CJ.a.ss Stations

Statio", Oporn- {~tIm I 84,200 \ 1.6 I 31.9 I " I u10,000 tion ear
and Period Part I 179.800 \ I I 1"'" v~

,. 68.1 .. 23.8

Total I 264,400 I ••• I 100.0 I " I 31.0

Statio", 0"",,- {Entlm I 773,100 14.1 76.8 38 22.610.001 tion Year
to Period Part

\ 233,500 \ I30,000 Ye&r .., 23.2 " 7.'
Total p,006.6oo I 18.4 100.0 " 3Q.4

Statio", 0",,- {~tIm I 949,200 I 17.4 .... ,. I 14.330,001 tion ear
to Period Part I 1 150.000 Year 121.200 ,. ••• , 1.7

Total 1,070,400 I 19.6 I 100.0 27 I 16.0

8tatlo"'10""_ {~: 1,020,900 18.7 100.0 " 10.1
50,001 tion

I ........ 1 1
to IPeriod Part I70.000 Year ........ ........ ...... -. ......

Total 11,020,900 I 18.7 I 100.0 I " I 10.1

Statio", Opo,,_ {~t". 12,103,700 I 38.3 I 100.0 I 21 I 12.570,001 tlon ear
and Period Part I 1 I I IOver Year ........ ........ ........ ........ ........

Total 12,103,700 I 38.3 100.0 I 21 12.S

0':;'- t: 1•. ,31,109 I ..., I ........ I I" I 66.7

Total Period ~ 534,500 1 1 Iv.., '.8 ........ 58 33.3
Total 5,465,600 100.0 ..._... 188 I 100.0

(1) Data frolIl 1929 re!>Or'. 10 the tdaho Oe~rllIlenl of AgrIculture. Buruu of Da"·ylnR.

I'roportiQ1l 0/ Statiolls Orerated Entire )'ear
\:ifly-six. or one-third. of the 168 stations did not operate through+

{Jut the entire year. 1929. The group of slat ions with the smallest
volume had the smallest proportion operating lhroughoul the year.
(Tt/hle II) Of ;2 stations in the class with less than 10.000 pounds of
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butterfat annually, 40 did not operate all year, bUI represented 68
per cent of the bunerfat purchased by this group.

Seasonal Variation in I'olu-me
Volume of station appears to be an important factor in station

management since such a large number of stations purchased so small

.0 LEGENDmPeRCENT or STAOONS

• PER ceNT or VOWItIE

.10

"-
~

~ZO -

~
'0

OU-SStN ~MOO--!£R10.000 .JOPOO 5<lOOO
'0.000 .1Opoo sapoo To,tm 90,000 90,000

YEARLY VOWMe OF BVTTCRFAT IN POUNDS

Fig. 4-SUltions grouped according to yearly volume, showing relation of
number of stations and volume. (168 station)
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I .
• -

..~.-..- .-
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Fig. S-$easonal variation in volume of 168 cream stations grouptd according
to yearly \'olnme.
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a proportion of the total bUlterfat of all stations and since so many
of the 3mall stations operated only a part of the year.

Average volume per station was greatest in the month:. of May,
June. July, and August. I 0 important difference in the seasonal vari
ation in the \'olume of bUllerfat existed among groups of stations of
different sizes. (Fig. j) The group representing less than 10,000
pounds of bUlterfat did not show the same seasonal tendencies as the
Olher groups except when the stations which did not operate through
out the entire year. composing 68 per cent of Ihe group. were elim
inated

JOO

~ 15"
~

~ .1'00
• • •

~ •
~ • ••
~ ""~ •. • •
" •
~JOO • 1-0. _

•.'. • •, • -• • ':"5" • ,.
"I-~

• •.. ~
I()() I~ ~ ~<n . .;" .•50

0 INvLX YCARLY VOLUIof£

Fig, 6-Sc:Ulcr diagr.alll showing relation between indexes of )'early and
weekly volume of cream stations. (89 stations)

Survey o( 122 Stations
In order to :otudy more of the faclors affecting Ihe cllicicncy of

cream station operation detailed inform:llion was obtained from 122
cream stations by personal visit:ltinn during 1930. Of these. 109
were operatcd by ccntralizer creameries. 9 by cooper:tti\'c crcameries.
and 4 were independent station:. owncd by the slation operators,
One week was the period :lrbitrarily taken :IS thc length of time cov
ered by all records relating to thc frcquency of deliveries, total de
liveries. and volume of cream and bUtlerfat. Records for all ~tations

did not represent the same week. and were l>Catlered uniformly be
tween February and August. While the weekly records were being
fa ken :l complcte record was made of the Saturday deliveries of the
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week involved. Fach relating to commis~ion. methods of payment.
expenses, grades of cream. and frequency of shipment were obtained
from each ~talion operator. Complete and detailed data pertaining
to station operating costs and shipping charges were not available on
all the 122 stations, but this information was secured from 37 repre
sentative stations for the entire previous year, 1929.

Data on weekly volume were compared to yearly volume and
proved to be reliable as a basis for conclusion:.. Since the data for
tht: rear of the survey. 1930. was incomplete it was necessary to use
the yearly volume of the previous year for comparison wilh lhe
weekly volume. Comparison was made by com·erting yearly and
weekly volumes into terms of index numbers and by determining
the relationship between these mdexes. That a significant relation
ship existed is indicated by the scalier diagram and by the correlation
coefficient of 0.695:0.036. (Fig. 6) Data frem only 89 of the 122
stations were used in these comparisons due to incomplete records
on the remainder of the stations because of change of ownership or
name, or non-continuance of S1:Ition.

Fig. 1-Rehuion of distance of sta
tlon from creamCTY to \'olmnc and
number of stations (122 statiom).

Dutance of Stlltions Irom Creamuies
One of the factor~ studied wa:. the location of stations with respect

to distance from the creamery to which each wa~ shipping. The
average distance shipped wa:. 105 miles. Thirty per cent of the
stations, representing 36 per cenl of the total volume, were within
50 miles of the creamery. (Fig. 7 and Pig. 8) A radius of 100 miles
included 58 per cent of the stations and 64 per cent of the volume,
while a radius of 150 miles included 75 per cent of the statiom and
70 per cent of the \·olume. or about three-fourths of each. Only
7.5 per cent of the ~tations. reprc!>Cnting less than 4'; per cent of the
bllllerfal. were shipping more than 250 miles; while 5 per cent of
the stations. repre!>Cllting 3.3 per cent of the butterfat. were shipping
more than 300 mile:.. Distance appears to be a limiting factor in
cream collection through the cream station system primarily bccau-.e
~hipping costs incre:t'>C with the increase in distance.
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Fig. S-Market outlet! for Id:lho cream stations, 1929. (122 stations)

Stations per Tuwn
AnalY:ii1> of the number of statiOlb per town among the 122

involved showed 56 located in towns having only one station. (Table
III) \lthough these represent nearly one-half of the stations studied,
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TABLE m
StaUoJa Cluallied Accordinl' to Number per Town (12Z StaUons)

8la..... Total V:01UUle or Per cent 01 I ........
"'" N~ or No. or Butterfat Tolal Volume per

To.. To... Blallo~ In_ Vol_ , StalJon

I I ... I ... I ....... I ,0.< I ..., 10 30 34.S" 28.1 110'
3 • 12 16.156 13.0 10..

• I 3 12 12,'125 10." 1080
5 I , "36 '.7 672

• I
7 I 1 7 7,82. •• 1111

80 12' 123,322 100.0 1011

their volume was 39.4 per cent of the total butterfat collected by the
122 stations. Thirty of the stations were in towns having two each,
12 in towns having three each, and 12 in towns ha\'ing four each.
One town had five slations and another seven. Number of stations
per town had no relation to volume per station. Competition in the
purchase of bUlterfat caused the establi~hment of several stations in
communities with large volume of butterfat. The average volume
of butterfat per station was about the same in towns with several
stations as in towns with single stations. Although economies in
certain cases might have resulted from the elimination of some sta
tions, efficiency of the cream station system of buying butterfat was
found to be as much a problem in lowns wilh single stations as in
towns with more.

Freqllencyof Shipments from Stations to Creamery
Classification of the 122 stations according to the frequency of

weekly shipments of butterfat 10 the creamery, showed 69 or ;; per

TABLE IV
StaUODII ClauUlecI Accontlnl" to F'l'equency of Shipment. ot Cream frem StatiOD

to Creamery (12Z Stations)

I Sb1pmentl per Weet: I TOt&!
FIve t Four \~!,"nro Om I or

""'" Tlma 'I'lme. nzr- T1mea
TIme '_

Number of staUO~ .. 1 • 32 " 3 I 133
Per cent or Btatlo~ ..... ,. '.3 3U 11> 1.6 I 100.'
Average Volume l)e1' Bhlp- Iment of Butterfat. pound.l 10' 26' 361 30' ,.. '74 '26
Total Votume of Btat1o~

~ 1123,322
for Week in pounds of
Butterfat '11,355 1.3018 6,OU 28,192 ....

flu cent of Volume .... 1.1 U ,,. SA 0." I 100.
Volume far Week per sta-

2'1"~tlon in pounl!ll Of But-
terfat 1180 1348 1&22 80', ...
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Number of StaUOI1ll
Per cent or Stations
Volume of Cream.

Poun<b
Per cent of Total

Cream
VOlume of Butterfat,

Poundll

Per cent or Volume ofI
Butterfat

Per cent Fat In Cream I
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I.

Fig. 9-Stalions grouped according 10 weekly volume, showing relation of
number of stations and volume. (122 stations)

EFFICIENCY OF CREA:-'I STATIONS IN CREAl'I1 COLLECTION" 17

LEGEND
fllZI PER CENT OF' STATIONS

_ PER CENT OF VOLUME

pounds of butterfat per week represented 67 per cent, or tw~thirds,

of the stations, and 36 per cent or over one-third of the butterfat;
while those receiving over 1,000 pounds of butterfat per week repre
sented H per cent or one-third uf the stations and 64 per cenl, or
aboul tw~thirds, of the butterfat. Eighteen per cent of the stations
and 4; per cent of the butterfat were represented by Ihe stations re
ceiving over 1,500 pounds of bUlterfat per week. These results raise
the question as to whether or not the operation of such a large number
of small stations is justified considering the amount of butterfat
collected by each.

Pairon5 per Station
The 122 stations had 7,148 patrons, an average of ;9 per station.

Nineteen stations had less than 20 patrons and represented 16 per

stations in general to improve the quality of cream which they re
ceive either by offering a price differential or by any system of strict
cream grading. This condition may be largely attributed to the com·
petilive system of purchasing cream and the desire for a high \'olume
per station.

Voll/me 0/ B"Ji,uss
The average weekly volume of butterfat per station was 1,011

pounds. (Table VI) Stations with less than ,00 pounds of bUllerfat
per week represented 29 per cent of all stations. but only 8 per cent
or the butterfat. (Fig. 9 and Table V) Those with less than 1,000
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TABLE VI
Stations CIassU'led AeeordlnK to Number of Patrons (122 Stations)

" -" • Ji~ - 00 ~ ~. 'SCi
-0

E 0o. _Q 00

"'~~~"2' l§ ,- ". -6
.-~ 5~ ~"'~5., '"~oQ •• "e ., 5 2Q OlSs::U') f§s::lf,- Ow O. o·§"- '. 3 .... ;:1

~~
!:;3;:l" "'_;:I ..

z~~
o. i;;::: "' ~~ ~&l~ ~~~8. >0£<1>zw • < z • <> •

19 or less I " I 15.5 1 25. I 3.6 I 4,0601 3.3 I 21. 16.0
20·39 31 25.4 885 12.4 17.818 14.4 515 20.1
40-59 I 26 I 21.3 1 1248 1 17.6 1 22.0021 17.8 I 846 17.6
60·79 21 17.2 1 1432 1 19.9 1 23.3991 19.0 I 1114 16.3
80-99 I , I 7.4 [ 866 12.0 12,835 1 10.4 1426 I 14.8
100-119 I • I 3.3 I '20 I 5.9 1 7,025 5.7 1756 I 16.7
120-139 I 5 I '.1 642 9.0 I 9,744 7.' 1949 I 15.2
140-159 I 3 2.5 ." 6.0 1 5.778 '.7 I 1926 13.3
160-0ver • 3.3 96' 13.6 2tl.661 16.8 5165 21.3

Total or
Average 122 100.0 7148 100.0 123.322 100.0 1011 17.3

cent of (he stations, but only 3.6 per cent of the patrons and 3.3 per
c('nt of the total bulterfal. (Fig. JO and Table VI) Fifty stations had
less than 40 patrons and represented 41 per cenr of the stations, 16
per cent of the patrons, and 18 per cent of the butterfat. Seventy.
nine per cent, or nearly four-fifths. of all the ~tations were in groups
having less than 80 patrons. These represented ;4 per cent of all
th(' patrons and ;; per cent of the butterfat. The greatest volume
of butterfat came from the group of stations having from 40 lo 80
p;lIrons. The group with 160 patrons or morc, although including
only four stations. represented one·sixth of the butterfat.

LEGENJ)
_ PCR ceNT or STATIOIlS

t::::::ll PCR con or PATRONS
l'Zm P£R -C£IIT or VOl.IIJ./£

'"

,

O-/f} ~O..J!J "O-J!J _,9 'O-9fJ /()(J-I/f) 120-l.Jf}
NII/II8£R or PATRONS P£R STATION

Fig. to-Stations grouped according to number of patrons, showing relation
of numb<'r of stations and volume. (t22 st:ltions)
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Average volume per patron did not seem to have much relation
ship to number of patrons per station. The fact that nearly four·
fifths of the stations had less than 80 patrons, with an average of
only 39, indicates that too few patrons is the reason for so many
stations with small volume.

Weekly Volume per Patron
Average weekly volume of butterfat per patron was 17 pounds of

butterfat, or abollt 6.5 gallons of cream. Seven stations had an
average weekly volume per patron of less than 10 pounds of butter
fat. (Table VII) Groups of stations having less than 13 pounds of
butlerfat weekly per patron represented 3; stations or 29 per cent
of lhe total and 19 per cent of the butterfat. Stations with an

TABLE VII
StatlOIllli Classified Accordlrll" to Patron" Average Weekly Volume of Butterfat

(122 StatloDll)

~
"0 .!

~i!
.a

~i.a
~£ • 0. - 0_ 0 £_ 0-:1 o£

"" - ~~
~I

.... a~ - •2t~ .._., -- 0
0" E ~'O ~S OS

§S~ ~§.§ 8- i!1l e~ " 08w 0_ 0.... :>~=. !3 "~ "'-~ "~"~ ...._~;:l

~;a
o:P >o! ~~ ~i&: ","~~!!=g~d: Zw >1XId: <>w ~" '0'

7.0- 9.9 I 7 5.7 I 4,2921 "3 3.' <6l " ,.,
10.0-12.9 36 I 23.0 19,683 1 703 15.9 1 1717 I 61 24.0
13.0-15.9 I 36 21.3 \ 18.3051 704 I 14.9 I 1258 46 17.6
16.0-18.9 I 21 17.2 19,081 90' 15.5 I 1120 53 15.7
19.0-21.9 12 I 9.8 I 13,10411,092 I 10.6 I '49 54 9.1
22.0·24.9 I 12 9.8 28,0351 2,336 I 22.7 11195 I 100 16.2
25.0-27.9 7 1 5.7 I 10,05211,436 "I 382 " ..
28.0-30.9 I , I 4.11 6,782 1,366 1 5.5 I 246 I 49 I '.4
31.0 and over I 4 I 3.3 I 3,988 1 977 I 3.2 I 120 I 30 I 1.7

Total or
'00.0 I 7146 IAvera.ge 122 100.0 123,322 1,011 " 100.0

average weekly volume per patron of less than 16 pounds repre
sented 61 or one-half of the stations and 34 per cem or one-third of
the butterfat, while stations with a weekly volume per patron of less
than 19 pounds of butterfat represented 82 or tWD-thirds of the
stations and one-half the total volume of butterfat. Stations with
from 19 to 2; pounds of butterfat weekly per patron represented 24
stations or 20 per cent of the total and one-third of the total butter·
fat. An average weekly patron volume exceeding 2; pounds of but
terfat included only 16 stations or 13 per cent of lhe total and 17
per cent of the butterfat. One·half of the butterfat was represented
by two--thirds of the stations and 48 per cenl of the patrons.

Two-thirds of the stations and one-half of the butterfat repre
sented stations with an average weekly volume per patron of less
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than 19 pound~ of butterfat. equivalent to about 7 gallons of cream.
The :l\'erage weekly "olume for the 4.;;6 patrons included in these
two-thirds of the ~tations was 135 pounds of butterfat, equivalent
to about; gallons of cream. These faets indicate that a majority of
the stations are serving a class of producers who have very small
\'clume. and it may be a question whether or not this type of pro
ducer could be as effe<:tively served by any other system of cream
collection. This, however, does not obviate the problem of econom·
ical operation of the small station. It is later shown that no rela
tion,hip exists between the size of deliveries and frequency of de
liveries. Thererore, there was a greater overhead cost on each pound
of butterfat purcha~d from ~mall volume patrons than from large
volume patrons.

System 01 f'ayment
\\hat does it co:.t to colle<:t butlerfat through cream stations: how

dOt':lo the expen~ per pound of fat compare with other systems of
cream coJle<:tion; and what are the factors affe<:ting costs? Such
que~tions are of vital interest to both creamery operator and pro
ducer. Study was made of the management of the stations with
re:.l>ect to system of payment. cost per pound of butlerfal. and re·
turns to operator.

In 10; of the 122 stations studied the creamery paid the operator
a commission per pound of butterfat purchased. Fifty-seven oper·
ators re<:eived a commission only; 45 recei\'ed a commission plus
some station expense, such as rent, water, lights, and fuel; one re·
cei"ed commission and sal~ry; and two re<:eived commission, salary,
and some station expense.

One operator was paid exclusively by salary, and 15 received
salary and some station expense, which, together with the three re
ceiving commission and salary, made a total of 19 receiving salary.
One operator owning his own station was buying independently and
selling on a spread.

All stations except four were furnished supplies and equipment
by the creamery to which they were shipping. Three of these four
owned their equipment. but were furnished supplies. The other
station furnished both the equipment and supplies.

In 1930. 10 cre;.meries owned by 6 companies were buying from
100 of the 122 stations. Eighty-three of these 100 were shipping
to 4 creameries. Some of these companies purchasing from a large
number of Slations seemed to have a prevailing policy of commission
only. while others furnished some compensation in addition to com
mission. Nevertheless. exceptions with all companies were quite
numerous.

When the operator received a salary, the station generally had
relatively large volume. When the expenses paid by the creamery
were fairly large, they were compensated for by a lower commission
rate. The most apparent conclusion is that method of payment
seems to have been based on individual circumstances, local condi-

•
I
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TABLE \'111
Commission or Salary and Return to Operalor In Se\'cnty-t'i ...., StaUon~

(l'!lonthly lSa~ls,

(M Operator "Pays Rent and Incidentals (42 Stations)

Station
Index

Number

Return

'"Operator

Pounl1ll I Cents DoUara IDonarsIDonars Dollars
1 4,666 3 140,04 15.00 4.50 120.54
2 3,481 3 104.43 15.00 (I) 89.43
3 8,'124 3 201.'12 30.00 18.00 155.72
4 2,885 3 80.55 10.00 3.00 67.55
5 2,0'10 3 62.10 110.00 7.00 45.10
6 4,282 3 128.46 20.00 10.00 98.46
7 1,931 3 6'1.93 112.00 5.75 40.18
6 13,165 3 395.55 40.00 18.00 337.56
9 2,596 3 '1'1.94 I '1.00 12.50 58.44

10 3,555 3 106.85 25.00 9.65 72.00
11 3,767 3 113.01 15.00 12.00 88.01
12 883 3 26.49 8.00 1.50 16.99
13 1,230 3 36.90 5.00 2.00 29.90
14 6,686 3 200.58 40.00 12.75 147.83
15 3.230 3 89.90 120.00 10.75 66.15
16 2.602 3 '18.08 20.00 8.50 49.56
17 5.581 3 16'1.43 20.00 19:25 128.18
18 2,546 3 '16.38 70.00 (1) 6.38

19 I 4,317 3 129.51 7.50 10.00 112.01
20 8.478 2 129.58 5.00 12.50 112.06

-,,--I:-""9~..;-I------;3;--+---';':::8".•7.-+,,75.~O"O-+-"i.~.00;e-+---'-"9C.•2.c--
22 1,3'12 2 27.44 10.00 2.50 14.94-"--I 7.136 3 214.08 15.00 17.25 171.83-

" , _''5.i';:;56;-I------;'i'.5'----I--~••3••,.•"O-T_i••O.:;:O.0__T__:;5,.5;,O_+-;,llii5:;00;,--"--11- 7.409 3 222.27 20.00 8.25 194.02
26 1.888 2.5 47.20 5.00 5.00 3'1.20

" \ 9.171 2 183.42 I 2.00 7.00 174.42
30 1,455 3 43.65 30.00 '1.00 8.65

33 I 922 3 27.66 10.00 9.00 8,66
34 3.230 3 96.90 45.00 (1) 51.90" I 5.447 3 163.41 115.00 5.00 143.41
36 4,508 3 135.24 15.00 8.00 112.24

41 3,649 3 115.47 10.00 4.00 101.47

.,,'~=f~13;,3;.~7="ib~~3~~'i=~~.~O~I.~"b=F~75;.O;Ob~c(~l)bR~3~'~8~.8~'~
Weighted AveIllge
Average 2.86 87,57

I I \ l,,<;<knr~l. i"ch"l~l "';lh rCIll.
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TABLE \'IU
(continued)

lB) Creamery Pays Rent and. IDe.lckotals (%5 StaUonsJ
,

I Expenses PaId by cnamery
StaUoo Volume commlWonl ""=In_ O! per Pound Total Total IRent Inel- "'Number Butterfat Butterfat COmmillslon Salary dentaIa Operator

Pono'" con" Do'''''' Dollan DoUan DollarsIDollan:

" 3,278 2.0 65.58 25.00 UI.50 66.156.. 4,434 2.0 ..... 15.00 8.!1ll 88.68

" I 10,11$11 I '" /140.00 /35.00 85.00 , 140.00.. 22,165 • , 200.00 ".00 (1) 200.00

41 7.14$ '.0 214.35 20." 1900 214..3$.. ..... , .83 ,365.00 , 75.00 • .00 365.00

" I
,..., 2.0 ,

105.66 25.00 '.80 ,
105:68.. 3,802 2.0 76.04 ".00 "... 76.04

" I 4'~Do 84.08 lltoo 20.00 84.08

" 2.637 2.0 $2.74 15.00 I." 112.74--,-,-
I 5,0791 2.0 101.$8 -.-LIS

.
OO 6.U 101.$8

54 6,378 2.0 127.56 25.00 2.50 127.66-
" I '.'" H'" 84.00 25.00 1.501 84.00.. 11.86$ 1.50 176.00 "... (I) 175.00I U63 2.0

-
53.25 1.00 '.00 I 63.28".. 5.083 1.97 100.00 20.00 "... 100.00

" L1.34i ,.
I 308.73 10.00 11.75 308.73.. 2.... , ,. 67.13 10.00 ,... 117.13 -61 I 9.431 ,. 235.78 30.00 18.25 235.78

" I '.... I u I 73.78

ij~OO
2.00 '13.78

63 I '-'" ,. I "... 15.00 .... 43.30.. ',m U9 100.00 30.00 ,... 100.00

" I 7,443 2.0 148.86 I '.00 2." 148.88

" 7,008 1.113 135.00 ".00 '.00 135.00 -
" 8,978 2.0 139.52 30.00 8.00 139.52

Weighted Average I 1.63 I I I IAveragel 131.41

(I) I...."l~n'al. "K'lud~d wnh <~nl

(0) Operator and Cnamery Each Pay a PortIon of Rent and Incidentals (8 StaUona)

I I ExpeDlei Pilli1iy~ [Expensesp'd!
Station
lnd..

Number

Volume \OlmmlplOO Total \'l'olal I by"""'''''I Retumof per pound OOmmis- Bal- Rent Incld. Inc1d- to
Butt.erfatl Butt.erfat aIoD ary ental8 Rent entaIl Operaw

I Poundll oente Dollara Doll. Dola.. Dola.. Dola. Dola. Dollan
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tion), or bargaining power, rather th:m the policy of the buyer or
volume of the station.

CummtJs;oll Rate per POl/nd 01 nutterlaJ
Iniormation obtained from 7; of the 122 stations ::.howeJ that th~

weighted average commission rate per pound of butterfat was 2.23
~nh. Data from the other 47 of the 122 stations were not used be
c:tu~ information was not available on such expenses as rent, light.
waler. and heat which was needed for comparisons. (Table Vf/l)
r\ weighted average commission rate of 2.86 cents wa::. paid in the
·n ~tatiOlh where Ihe operator paid all expenses, such as rent and
incidentals, supplies and equipment being furnished by the creamery.
(Table \'1/1) In 3; of these stalions the commission rate per pound
of butterfat was 3 cents, in 4 it was 2 cents, and in J it was 2.; cents.'

In 2; ::.tations (Table V/ll) in which the creamery paid all costs
and a s.1lary or commission to the operator, the weighted average
commi,sion rate per pound of bUllerfat wa) 1.63 cents. When data
from two extremely large stations were omitted the weighted average
commi):>iun rate was 2.01 ccnlS. These ligures were obtained by com
putinl-: all salaries into terms of commi:;sion. The weighted average
commis:>ion rate in 8 stations in which the operator received a ~alary

was 1.16 cents per pound of butterfat. In 17 stations in which the
operator received a commission instead of a salary, the .....eighted
average commission was 2.23 cents. The average commission rate
of operators receiving salaries was lower than that of operators re
cei, ing commbsions, due to the larger volume of the stations. In
tht: former. the a\'erage volume wa:> 14,OB pounds of butteffat per
::.tation. or I./I.! pounds with Ihe two largest stations excluded. while
in the latter the average was ;,248 pounds.

[n Ihe 8 stations (Table VIII) in which both creamery and oper
ator paid pari of the expenses other than salary or commission, the
weighted average commission rate per pound of bUllerfat wac; 296
cen,,_

If these results are typical the lowest cost for bUllerfat collection
through cream stations is where the creamery operates it:> own sta
tions, pays all expenses, and pays the operalor a salary. This sys
tem, however. requires large volume stations. Smaller stations oper
ated on a commission basis rather lhan a salary basis, although more
expensive per pound of butterfat collected. could probably nOt be
fe'bibly operated on any other basis.

Relurm 10 Operator
For these 7; stations the average monthly return per operator

was, 101.35 after deducting from his monthly salary or commissions
any operating costs which he paid. Crable VIII) Eighteen operators
had a net relurn or income of less than 50 per month, 43 less than
$100, 20 from 100 to 1;0, 6 from· 1;0 to 200, and 6 over $200
per month. There seemed some tendency for the creamery to pay all
expenses in stations of larger volume with operators receiving re
lUI n~ above the average. Operators receiving commi....iom and pay-
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109 all station expenses averaged $87.;7 net returns per month. while
operators receiving commissions or salaries with the creamery paying
all stalion expenses had net returns of 131.41 per month. In the
eight stations where the creamery and station operator each paid
part of the operating expenses the net return was 79.80 per month.
Supporting these findings is the fact that 122 stations had an average
weekly volume of 994 pounds of butterfat, or about 360 gallons of
cream (Table VI). which at a commission of 3 cents per pound
wculd return to Ihe operator about 30 per week in commissions.
Butterfat received by stations with less than 80 patrons averaged
694 pounds. At a commission of 3 cents per pound Ihe station
operator would recei\'e an average weekly income of about '21,
which figure represenlS four-fifths of the stations sludied.

Volume per station in many cases was not sufficient, because of
small deliveries and too few patrons, 10 justify Ihe opera lor in de
voting his enlire time to this work. It has been shown Ihat one-third
of Ihe licensed stations in 1929 did not operate the entire rear. Prob
ably the small \,olume reflected in Ihc corrcspondingly low nCI return
to the operator may accounl for this.

PrOCllfel1le"t Costs ill 17 ."itatlons
Information on the i; stations covered a month'~ operation and

was oblained by survey through personal visitation. Study of the costs
oi operating 37 stations for the entire year 1929 was made possible
through the cooper:lIion of onc creamery which furnished detailed
information on these slat ions. Facts on the 37 stations are presented
for comparison with or b supplementary to the dala from the 75
stations.

The 37 ~tations a\craged 36.800 pounds of butterfat yearly per
stalion. making a total of I,J61,OOO pounds of butterfat involved in
the study. (Table 1-\) The weighted average commission rate for
the 37 stations was 2.71:1 cents per pound of bUllerfal. This is in
harmony with results reponed on Ihe 75 stations. (Table VIII)
In instances where the operator received some salary it was com·
puted into terms of commission rate to facilitate comparisons. Com
mission rate was determined by dividing salary by pounds of butter·
fal.

In all caseS except two the operator was required to pay the
expense~ of lhe station from his commission or salary. The oper
ator was paid only a commission in 35 of the stations, in 34 of which
the commission was 3 celllS. while in the other the commission wa~

2 cents and the creamery paid other expenses of the station. Oper·
ator~ of two stations were paid salarit:~. In one of these st;ltlons,
which W:IS much the largest or the entire group, the salary was ;It
the rate of 1.2 cents commission, while in the other, about average
in size, it was 4.1 cents.

The weighted average cost per pound of butterfat for shipping
all the cream from the Ji ~taliom to the creamery wa~ 1.77 cents,
which together with the average commission rate, 2.78 cents. made
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TARLE IX

CoIit of OPf'ratlIll" 37 Stallo", In 1929

I IProcurement COsts per pound of ButtAeflat
Station

( Volume
Shortage 0_ COm-

Index or IShipping Station I _Ion To'"Number Butterfat ""'I ""'.. .... ""'.~IPo"n" ...... Per~ntl COn" I COn" I COn.. COn..• 24.924 '" 0.' 1.14 0.16 3.' ,.so2 33,920 " .. 2.35 0.69 [ 3.0 ....,
3 I 20,355 " 0.' U3 I 0.81 3.0 1 ,...• 35,364 '" ,.. 1.17 0.61 3.' ....,

1
3,467 "2 - ••• u, I 2>, 3.0 ,,,

• 10,642 ,.. •• .... 1.11 3.0 ..,- ,
1

22,128 16. 0.' .... I 0.71 ',0 ,...• 2".' .. .. .... , 2>, , ',0 .,,,- - -

.: I :::;::\ :::+1:; I ::_-'c--+-T. ~~ (1) I :~:
" 1 2,151 24 0~2.21 3.0 1 a.o7

12 8.741 69 0.8 ~--i''i''':;-...JL-ii'''' 3.0 6.18" I 33.521 531 I~' 1.81 3.0 5."
14 45,8151 15e-l 0.3 1.39 3.0 5.02

" I ":511-1- 70 0.1 1.98 3.0 _I. 5.51
16 4,523 _ 219. 11.2 ,I~.soiii-__--'~_ 3.0 U3--,,- I 7,991/ 1O'~.3• 2.eo 3.0 11.91

-,,;;.~_!_~,~,'~25*_. 8 0.2 lCC"'<i--+-,,~-t--";.;.;....'" ...,
,," 1 141,0871 ... I 0.1 1.58 1.24(2) :1.66

5," 217 3.11 2.21 3.0 11.12

',,' 1~_~'~'~·"'~f-~2"~+--;·~·'~l--"~·"~-+--'''''---.L~·~.I~·_(3_).L~·~'''4O.aoo 5" 0.1 U6 3.0 lI.21
,,----, 1.9511 23 0.3 l.55 3.0 5.78
24 134444 342 03 l.aa 30 5.311, , ,
25

1
22.182 '25 0.6 I U' I 0.79 .. 5.81

" 10,190 I" 1.4, I." 1.13 , 2.' 5.79

-" 110,_ '" I 0,' I 1.53 I .... , 2.' I
,...

" 81.'180 '41 .., 1.72 0.51 I 3.' '.30-,,-- 11,2221
,., ,.. I 1.11 I 1.01 3.' 5.86

30 16,570 20' .. 1.69 0." 3.0 5,51
31 I 80,8117 OM 0.' I 1.74 I 0.57 3.0 UI
22 6,67' 12 0.' 1.43 1.49 3.0 5.t3
33

1
41.750 ,.. 0.' 1.77 0." 3.0 5.43

56 23,131 '" ',0 1.93 0.78 3.0 5.'11

" M911 '21 ,.. 1.93 1.26 3.0 6.19
36 14,053 33 0.' 1.61 0•• 3.0 ,...
" 38,512 93 0.' 1.94 0.68 3.0 "..

Weighted
Average 96,783 201 0.' 1.'17 0.72 3.78 $,27

II) Coml"'nr l>a~1 lnOTe lMn il' ulual Iba.~ of ~,nlion "~r""'"""
Z) Or"".'o, 1",,<1 ..lar~. eOnln1i.oio" T81e eon",,,,e<! by di~idin~ aa1>ry h)' "olo,mt of

b"n.,.f.l.
NOle_Other lil.'ion COli'l include lueh ul'en 1 U ."Ill/lieo. equipmenl, imereo" and

lne" Shir,l'inll e<ll' repreH"" ,he e<>llt I T l'<lund of d~li"er"'r bUlltTfat 10 lbt
creamery. rbil "'.. eOml'utM by dividing ,be deli"ery e<>o'1 by ,he volunlt of buttt••
fal. Total eott of prOCuTement ptT I>ound of bu..erfat .....1 obtaintfl by adding rom.
mi••;on ra'e. o,be. Itllion e(ll;tl. an,1 libi ••••inq e<lStl.
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an average procurement cost of 4.;) cents per pound of butterfat,
exclusive of supplies and equipment, interest, and taxes. These
latter incidentals combined represented an average cost of 0.72 of one
cent per pound of butterfat, which when added to the commission
rate and shipping costs made a weighted average total procurement
cost of 5.27 cents per pound of butterfat.

"Other costs," namely supplies, equipment, interest, and taxes,
represented a weighted average of 0.72 of one cent per pound of
butterfat for the 1.361,000 pounds of butterfat from the 37 stations.
Study of "other costs" by station averages showed the stations
ranged from O.H 10 2.86 cents with an arithmetic mean of 1.06
cents for the 37 stations. An array of these costs by station averages
showed ); stations between 05 and 0.75 of one cent, 8 between
O.H and 1.0 cent, 4 between 1.0 and 1.2; cents, 4 between 1.25 and
U cenb, and 6 above U cents.

On the 1.361.000 pounds of butterfat from the 37 stations the
weighted average shipping cost was 1.77 cents per pound of butterfat,
but per station the average shipping cost was 1.81 cents per pound of
butterfat. An array of the average shipping costs by stations
showed that 4 of the 37 stations were below U cents, 6 between 1.5
and 1.6,2 between 1.6 and 1.7, 5 between 1.7 and 1.8,8 between 1.8
and 1.9. 7 between 1.9 and 2, and 5 above 2 cents.

Weighted a"erage total procurement cost was 5.27 cents per pound
all the 1,361.000 pounds of butterfat from the 37 stations. but aver
ages by stations showed an arithmetic mean of 5.82 cents for the 37
stations. Stations varied in the average procurement costs from 166
to 8.07 cents. In 3 st3tions procurement costs per pound of butterfat
were below 5 cents: in 9 stations. 5 to 5.5 cents: in 13,5.5 to 6: in 5,6
h> 6.5: in 5.6.5 to 7: and in 2, above 7 cents.

The coefficient of variation on shipping costs was 16.8, on "other
costs" 55.7, and on total costs 13.4. Since commission rate was the
same in all except 3 of Ihe 37 s13tions, "other costs" appeared to be
the most important factor in variation of total procurement cost.
There seemed to be a tendency toward lower procurement cost per
pound of butterfat with increased volume. (Fig. J1) These results
arc in accord with some published work (1), but contrary to other
(2)

Slafhm SIJorfage (3)
Station shortage was nol considered in the above costs because

the operalor absorbed this loss. Of 1,368,378 pounds of butterfat
purchased lhrough lhe 37 stations, 1,360,963 pounds were delivered
to Ihe creamery and 7,415 pounds represented shortage. The aver
age shorlage on this quantity of butterfat was 0.5 of one per cent.

(I) "COOI"'t.';V~ Ctum 1'001. in Idallo," University of Idaho Agti~ultut.' f:_"",tim~nl

Slation. 1926, IInlletin 144.
(2) "Fa~lon Inv(llved in Duy;", Miuonti Ctum:' Missouri Agrkuhural I::>tperin'enl

Sla'ion. I'JO. RtM:arch Ilullenn lJ'.
(Jl S,ati"" sllorl.i~ is III~ dill..r.."ct in pounds (If hUlledu purchued al tll~ ~r~.m

.'ali"n and 'he butl~rfat delivered '0 ,be cteamery.
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Shortage by lliallonll ranged from 0.1 of one pcr cent to 6.2 pcr cent,
with an avcrage (median) of 0.7 of one pcr cent for the 37 stations.
Stationll varied greatly in average shortage, but there seemed to be
no rel:ltionship between shortage and volume.

Per Cent 01 Fat jll Cream
:h previously mentioned creamery operators 3re interested in the

cream station system from the standpoin[ of its relatiw efficiency
in economical butterfat collection and in quality of cream obtained.
E\·en though collection costs might be low, if this system were con-
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Fig. II-Relation of annual volume of Itations and cost per pound of pro
curement of butterfat. (37 stations)

ducive to poor quality of cream the cream s[ation might be of doubt
ful value. In the aggregate the two major factors influencing quality
of cream collected through cream stations, arc the pcr cent of fat
in cream and frequency of delivery by the producer to the station.
Low lest cream is more difficult to keep sweet than high test cream.
AI~o, the more frequently delivery is made thc beller the qua lily of
cream. Frequency of delivery, however, raises the queslion of size
oi delivery since deli\'eries may be so small that division inlo ~maller

and more frequent deliveries cannot be expected.
The average test of the 341,895 pounds of cream wall 36.1 per

cent, making a total of 123,322 pounds of butterfal delivered (0 the
122 stations When the 112 stations were classified according to
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TABLE X

[).eUvules of Cream ClaSlJirled Accordlnc to Per cent of Fat

, Per cent ot Buttertat in Cream I Total

Per cent of
,

ToW I I
Butterfat .. ,. 10.6 25.0 32.4 21.1 '.1 1.1 .. 100.0

12~':d 21-25 26-30
1
31-35!36--40!U-45

1
46-50bIS6-60IAv~e

.Number of I I' I I
Dellverle, I 26 113 H5 815 920 SSG 183 46 4 I 3072

Per cent of allI l~-' r---r I
DeUverin 0.8 3.1 13.S 26.6 29.9 11.9, 6.01 1.5 ' 0.1 100.0

~- I 110 313413844 219001317341~S32;r~:r~~-II02.200
..... ~ntnf I - 'I' I I
Total Cram 0.7 3.1 13.5 2'7.3 31.1, 17.9. S.2 1.2 0.1 100.0

" ..... T... I. ,',' I I
ot cram ~ 23.1 28.5, 33.3. 38.0, 42.81 46.6 52.7~ 36.3

~ue:;~t I 12:3 147 394019276
1
1206517820124831 633

1
511 31141

weekly volume of butlerfal no significant differences were e\'ident
in the per cenl of fat in the cream of the various classes. (Tabl~ 1')
When all deliveries of cream were classified according to percentage
of bUtlerfat, irrespective of station. cream testing 25 per cenl or less
included only 4.5 per cent of the deliveries. 3,g per cenl of the cream.

,nN

,N__

,i ..._,
•_.,
I--

no'
I ••

.fll - 11 I :J.,
n~ cUI IIJr 0' c~r...

Fig. J:!-Relation of per cent of fat
in cream and volul11e of butterfat.

and 2.3 per cent of the butterfat. (Fig. /2 and Table X) Crc;llll
testing 30 per ccnt or lcss included 18 per cent of the deljvcrie~, 17.3
per cent of the cream, and 12.9 per cent of the butterfat: while 44,6
per cent of the deliveries, 44,6 per cellI of the cream, and 37.9 per
cent of the bUllerfat represented cream tesling 35 per cent or less
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cream necessitate::. un
more difficult to keep
be shipped at less cost
a.ccurate sampling for
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ered reprex:nted cream
per cent tested less than
o be a serious problem

EHICIENCY OF CI{EAM STATIONS IN C

Creamery operalors consider cream le::.ting
most desirable for churning. Lower testing
necessary additional shipping expense and is
sweet. Cream testing above 40 per celli may
per pound of fat and will keep better. but
testing is more difficuh. and the cream is not
ing. Since one-third of the butlerfat deliv
testing from 3; to 40 per cent and only 13
30 per cent, per cent of fat does not seem t
from the standpoint of quality cream.

Classification of .11 Saturday deliveries
pounds of cream, showed no significant di
cream in different sizes of deliveries. (Table J

with the averages for stations classified acror
terfat. (Table V) HO\ve\'er, variation within
by the standard de\'iation, showed a tendene)
~ize of the delivery increased which is prob
liveries represent producers that are giving Ie
dairy enterpri~ on account of small \'olume.

FrequeJ/cy 01 Deln:eries by /'atrQ1fS to .~tati01

Data for :>tudy of frequency of deliverie
\\ut' obtained by c1as:.ifying the Saturday p
voh'ed according to number of deli\"Cries m

TABLE XI

PalronJ' Dell""rl" Claulfled Auordln&' to Size,

I Size of Delh'ery In Pounds
-/sand 1 1 1 I . ,
~ Io-IS 20-2S 30-39 40-49 ~9 6O-fi

Pounds or I "i I . , I
,

e-m 1870 9960 14625,19110 11505 6930, 7995,

Number 01
~...I 5461 126] 123!Deliveries 314 '80, 38S,

Per cent or
Total

\21.6Dellverlea 12.2 18.S 11.S 12.6 U '.0

Pounds or
\ 3esol 2551\Butterfat ,.. 5240, n" 6445 2851

Per cent of ~ I
14.1 19.1

Total
Butterfat 1.8 9.6 11.3 6.' 7.'

Average Test\ 1 T
of Cream 36.6 35.9 35.S ,31.1 36.8 36.9 35.1 ,

Standard T I I I I I ,
Deviation
or Tests of 7.14 '.83 '.80 ,... 5.58 6.62 5.78

"""m 0' ~.262 -.181 .....194 :t.1'l8 --.200 .....4791 .....370

p~ S,and...! uno' It" l,~.'" uk"l.l~,l.
2. ('Qmloi".-,l ""it ,I.. ,...." "I 9<1 ""'" ",,,I,
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ONC£~A:---·TWK;!;: e A THRec T1M~"'~";;;;"~Y-~C~O,",,~,~UAN~=
WCCK wceK A WCCJf DCl.r~ DCUVCIIICS
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,
"

Fig. t3-Patrons grouped according to frequency of delivery per week, show.
ing relation to number of patrons aud volume of butterfat. Also com
parison of Saturday patrons with estimate of all patrons.

Operator:.' estimate:. on all patron~ (not Saturda)' only) for fre.
quency of deliverie:. were obtained as a check for comparison with
Saturday p'l1rons. and the result seemed in close harmony. (Pig. lJ
and Table XII). Discussion of frequency of deli\'ery is limited to
Saturday patrons only. These represented 3,072 patrons with 4,4;0
deliveries per week or :m average of one and one-half deliveries per
week Once a week deliveries represented ;Z per cent of all patrons
and ;; per cent of the bulterfat, and twice a week deliveries repre
sented 2-1 per cent of the patrons and 2; per cem of the bUtlerfat,
making a total of 76 per celli of the patrons and &> per cent of the
bUllerf:1.I in the classes of twice a week deliveries or less. If mis
cellaneous patrons. that is, those delivering to the respective stations
less frequenlly than once a week, are included. then 91 per cent of
the patrons and 92 per cent of the bUllerfal would be represented
by deli\'erie:. not oftener than twice a week. Three deliveries per

LEGEND
fm3 AU AifTRONS

_ SATURDAY PATRONS

c:J VDLVJ.lC or I1UT7CRF'AT DClJVCRCD.I" SATURDAY PATRONS

week represented only 8 per cent of the patrons and 7 per cent of the
bUllerfa!. while daily deliveries represented just 0.9 of one per cenl
of the patron~ and 0.7 of one per cent of the butlcrfal.

C1:l:.:.ificatioll or :111 deliveries according 10 frequency showed no
significant dHTerellces in the average test of all the cream in the
different cla:,sh (Table \'11) The small v:lri.llion ~hO\Vn in the
standard deviations of the tests of lhe cream in the various cl"<;ses
suppoTl<; this conclusion
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Fig. 14-Relatioll of size llnd frequency of deliveries of Saturday patrons.

:\0 rd:ltIon:.hip wa:. found between frequency of delivery and
cows per square mile or the average number of cows per farm. Num
ber of cows per :.quare mile and per farm was obtained from
tht 1930 censu:. report. Reports used were based on county units and
hence their adequacy in Ihese two comparisons is questionable.

TABLE xu
Patrons' I)dj"eries aa.tfled Aceo~ to FrequCJX,. of Ddh-a-y Per Week

I Frequenc;y of Pawna' DelIrery I ToW

•
Number ot saturday I

\ 21 !DolI..- 1,611 13' '" ... 3,072

Per cent of Baturd..,. I
DelIveriee 62.4 23.8 U ••• 14.6 100.0--Total Pounda or But-
terfat Delh-ered 00
SaturdaY 20,397 9,279 2,552 21. ..... 31.146

Per cent of Totat But-
terfat Delivered on
Saturday 64.9 25.0 8.' '.7 12.5 100.0

Total Pounda or Cream
Delivered. on Saturday 66,439 25,823 '1,282 775 12,881 102,200

Average Teet or Cream
-

Delivered on Saturday 38.'1 35.9 36.1 34.8 38.1 38.3

Standard Deviation or
Te3tlJ or Cream 8.59 5.88 8'8 1.01 8.8'1 8.45

EaUmate Of AU Patrons
tor Week 3,8" 1,453 .53 38 1,0tt 8.886

Per cent of EstImate ot
All Patrons for Week ", 31.8 8.8 .. 15.8 100.0
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Since promptness of delivery is one of the most important faClors
affecting cream quality, one of the most important findings in this
im'estigation is the preponderance of both patrons and butterfat
represented by deliveries nOt more than twice a week, with more than
one·half only once a week. If these results are typical, frequency
oi delivery is a very serious handicap in creamery butter improvement
programs, because of the large volume of cream collected through
cream stations. about 2; per cent in Idaho and about 33 per cent
in the United States.

St.es 0/ Deh'l:eries

The 3,On patrons a"eraged 33 pounds of cream per delivery.
or about 4 gallons of cream, or 12 pounds of butterfat. (Tobie XI)
Tweh'e per cent of the deli\'eries represented less than 10 pound!
of cream and included less than Z per cent of the total butterfat
Deliveries of less than 20 pounds of cream represented 34 per cent
of all deliveries and II per cent of the butterfat; while deliveries
of less than 30 pounds of cream. less than 4 gallons, represented 53
per cent of all deliveries and 26 per cent of the butterfat. 5c\'enty·
one per cent of all deliveries and 4; per cent of the butterfat were
represented by deliveries of less than 40 pounds of cream. while 53
per cent of all deli"eries and 62 per cent of the bUllerfat were repre
sented by delivcries of less than ;0 pound:. of cream, ahout 6 gallons
Only 4 per cent of the deliveries and I:; per cent of the bUtlerfat
represented deliveries of over 10 gallons of cream ;":0 relation
seemed to exist between <;-i7.e of deliveries and frequency of deliverie~

(Fig. 14).
Finding th"t four gallons of cre"m represented the ;Iverage de·

livery. over one·h"lf of the deliveries being less than that amount,
suggests why 80 per cent of the total butterfat W;h delivered 10 the
stations Iwke a ~\'eek or less, More frequent ddi ....ery in still smaller
lOiS cannot be expected cxccpt in the large deliveries representing 20
to 2) per cenl of Ihe bUllerfat.

The a\'erage of all delivcries was 12 pounds of bUllerfa!. equival
ent to ahout JO() pounds of milk per week. or 43 pound,) of milk daily.
equal 10 the milk from three low producing cows. ;\'ot only were
more than one-h:alf of the deliveries less than 30 pounds of cream
but the :a"crage of this large group of small deliveries was only 16
pounds of cream or ;.9 pounds of fat. This is cquivalem to 148
pounds of milk per week, or 21 pounds of milk per day. about equal
to the production from one and one·h;llf low producing (ows. Al
though the:.c estimates do not include milk used in home consump
tion. it isc\'ident that cream stations in Idaho are furnishing a market
primarily to a class of producers with small volume production and
with whom dairying probably is very much of a side line, These
facb substanti:ate the previous conclusions 10 the effect that more
frequent delin~ries in the majority of instances cannot be expectcd
enm th()u~h tl<'lIer quality of cream would be obtained
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SUIlIUlill'Y find ('OIwlllsions
Imporlance of cream stations as a marketing agenc), for butterfat

is indicated by their number and the volume of butterfat handled
One-fourth of the butterfat manufactured into bulter in Idaho in
1929 was purchased through 178 cream stations. In the same yC3f
about one·third of the butlerfat used for butter manufacture in Ihe
United States was marketed through 2;,927 cream stations. The
two important bases for comparison of the crcarn station system
with olher methods of cream collection are collection cost per pound
of fat and quality of cream obtained.

Repons from 168 of the 178 stations operated in Idaho In 1929
showed that stations with an annual volume of less than 30,000
pounds of butterfat represented 61 per cent of the stations, but only
23 per cent of the butterfat was marketed through this agency.
Fifty-six of the 168 stations did not operate the entire year. In 40
of the 56. the annual ....olume was less than 10,000 pounds of butler
fat ~o importanl difference in the seasonal trend existed among
~tallom grouped according to yearly volume.

Detailed Information on 122 stations was obtamed by per
sonal visitation during 1930. Distance from the creamery 10 which
each of these stalions shipped averaged 10; miles. Seventy-five per
cent of the stations. representing 70 per cent of the butterfat. were
within 150 miles of the creamery Distance appears to be a limiting
factor in cream collection through the cream station s}'~tem. primarily
becau..e shippln~ costs increase wilh the increase in distance.

or the 121 ~tations. 56 were in towns with ~ingle ~Iations. 30 In
town~ with 2 each, 12 in towns with 3 each. and 24 in towns with
4 or more stations. Number of stations per town showed no relation
10 volume per station. Although some economies might have resulted
from the elimination of some stations, efficiency of the cream station
~ph:m wa~ found to be a~ much of a problem in lowns with ,ingle
statiom a, in towns with more,

In ;7 l>er cent of the 122 station~ cream was shipped daily to Ihe
creamery. Those stations shipping three times per week or oftener
represented 87 per cent of the stations and 94 per cent of the butter·
fat. Frequency of shipment from station to creamery did not ap
pear to be much of a problem ill delivery of quality cream to the
creamery.

Twenty-two, or 18 per cent, of thc slations reported cream grad·
iog. but data of the week studied showed only 8 stations with second
grade cream. Differential in price was made by deducting from the
~I;md;trd price. Usual deduction was three cents per pound of fat

Average weekly volume of butterfat per station was LOll pounds
Stations with lcss than 1.000 pounds of bulterfat per week rcpre·
sented ovcr two-thirds of the stations, but only onc·third of the
volume. Justification for the operation of such a large number of
small stations considering the amount of bUllerfat collected by cach
mi~hl be queslioned.
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The 122 ~talion~ had 7,148 patrom, an average of 59 per station.
Since a\'Cr;lge volume per ~tation did not seem to have much rela
tionship 10 number of palrons per slat ion, and since four-fifths of the
sial ions had less Ihan 80 patrons, with an average of only 39, too
few patrons seems to be Ihe reason for so many slations with small
volume,

Average weekly volume per patron was 17 pounds of buuerfat,
about 6.5 gallons of cream. Two-thirds of the stations, representing
one-half of the total butterfat, averaged 13.5 pounds of fat, or 5 gal
lons of cream weekly per patron. The majority of the stations appear
10 be serving a class of patrons with very small volume. Whether
or not these patrons could be as effectively served by any other cream
marketing system does not obviate the problem of economical opera
tion of stations.

In 105 of the 122 stations the creamery paid the operator a com
mission per pound of butterfat, in 16 the operator received some
salary, and one station was privately owned. Various combinations
of these systems with station expense contributions existed. In larger
stations the creamery usually paid the operator a salary, which was
to its advantage. Method of payment seems 10 have been based
mostly on individual circumstances, local conditions, or bargaining
power, rather than on policy of buyer or volume per station.

Information obtained from 75 of the 122 stations showed that
tht' weighted average commission rate per pound of fat was 223
cents. When the operator paid all expenses except supplies the
weighted a\'erage commission rate was 2.86 cents, being 3 cents in all
but three )tations. When the creamery paid all costs in addition
tl) salary or commission the weighted average commission rate was
I 63 cents.. InS stations in which both creamery and operator paid
part of the expenses the weighted average commission rate was 2.96
cents, Smaller stations could probably not be feasibly operated on
any basis other than commission.

Average momhly return per operator in the 75 stations was
$101.35. Eighteen operators had an income of 50 per month, 43
less lhan 100,20 100 to 150, and 12 above 150. Small de
liveries and too few patrons, resulting in small volume per slation
and in turn small income per operator, probably account for the
number of stations operaling only part of the year.

Detailed operating costs for the entire year 1929 were studied
in 37 stations which had a t01a1 yearly volume of 1,361,000 pounds
of fat. The weighted average commission rate was 2,78 cents per
pound of f;tl. Shipping costs represented a weighted average of 1.77
cents per pound of fal, while "other costs" represented a weighted
average of 0.72 of one cenl. Total procurement cost per pound of
fal represented a weighted average of 5.27 cents. Total procurcment
costs by stations averaged 5.82 cents, of which l.SI cenls were ship.
ping costs and 1.06 cenlS were "other costs," "Other costs" were
most variable. There seemed 10 be a tendency toward lower pro
curemcn! cost with increasin~ volume.
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The weighted average of station shortage on 1.360,963 pounds of
fal wa;; 0.5 of one per cen1. Shortage by stations represented an
average (median) of 0.7 of one per cent but varied greatly.

The average test of 341,845 pounds of cream was 36.1 per cent
making a total of 123,322 pounds of butterfat delivered to the 122
stations Average test of cream showed no significant relation to
volume per station. Since only 13 per cent of the cream tested less
than 30 per cent, test does not seem to be a serioos problem from the
standpoint of quality cream.

Patrons delivering once a week represented 52 per cent of the
patrons and 55 per cent of the butterfat. while deliveries made twice
a week or less included 76 per cent of the patrons and 80 per cent of
the buuerfat. If miscellaneous patrons are included, twice a week
deliveries or less would represent 91 percent of the total patrons and
92 per cent of the total deliveries. Since promptness of delinry is
one of the most important factors affecting cream quality, one of
the most important findings in this investigation is the great pre
ponderance of both patrons and butterfat represented by deliveries
not more than twice a week. with more than one·half only once a
week.

DeliHries a\eraged 33 pounds of cream. about "' gallons of
cream or 12 pounds of butterfat. Eighty-three per cent of all de
liverie~. representing 62 per cent of the total fat, were less than :;0
pound~ of cream. about 6 gallons. ."lore frequent deliveries. in ~til1

qnaller lot~. may hardly be expected.
The a\'erage of all patrons' deliveriC!! was equivalent to about

300 pounds of milk per week, or 43 pounds daily. This is equal to
the production of three tow producing cows and indicates thaI. in
Idaho. cream stations are furnishing a market primarily to a class
of producers with small volume production and with whom dairying
probably is very much of a side line. This further emphasi1.e.~ the
fact thM more frequent deliveries in the majority of in~tances can
not lx- expected e\'cn though better quality of cream would he oh
tained
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