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YOUR POST-WAR 

Buy War 
Bonds 

Regularly
and 

Generously! 

SP//AY,ASTEURIZERS 
-plan lOr them J/0/f! 

Our production of CC Spray Pasteurizers 

with Sentinel Control. is still much smaller 

than the demand. But each day's news 

from the War Fronts, each day's additions 

to the rapidly increasing Victories of 

America and her Allies, brings the day 

closer when CC Sprays will again be 

available in volume. 

We suggest you plan now, however. for 

the time when we can produce and you 

can install any CC Spray you wish. any 

model. any desired capacity. Decide to 

avail yourself of the dependable, auto

matic advantages of Cherry-Burrell CC 

Spray Pasteurizers with Sentinel Control. 

Discuss your pasteurization problems and 

needs with your Cherry-Burrell represen!a· 

live now. Or write to us. If you must have 

a new pasteurizer immediately tell us. 

With proper priorities CC Sprays are avail

able in 200 and 300 gallon capacities with 

stainless steel milk contact surface~. 

C~ERRY- BuRRELl. CoRPORATION 
427 WEST RANDOLPH STREET, CHICAGO 6, ILLINOIS 

* * * 
Factories, Warehouses, Branches, Offices or Distributors at your Service in 52 Cities 
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OUR SALT carries 
aa umbrella! 

Know why an Englishman cariies an umbrella? 
To keep dry, of course ... and we've developed 
a practical "umbrella" for Diamond Crystal Salt 
-to help keep it dry and prevent caking. 

Salt cakes, owing t o excessive humidity, because 
moisture condenses on salt particles, forming a 
thin layer of brine. In dry weather, the brine 
evaporates and the crystals knit together. 

~~If~ 
~~ - ~'-'V::~ 
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Our research laboratory has found a number of 
ways to help prevent salt caking. Removing 
moisture-attracting impurities, such as calcium 
chloride, helps. So does complete removal of 
fines by careful screening. Most important is to 
provide salt with a moisture-vapor-resistant 
package to keep out dampness. 

::::-....""'''' 

Take our Flour Salt bag: It is composed of three 
50.-lb. sheets of kraft and two 25-lb. sheets of 
kraft, laminated with 40 lbs. of asphalt per ream. 
That;s a lot of asphalt, and it costs us more 
money-but our moisture-vapor transmission 
tests show that this bag is worth the extra cost. 
The bag is even sewn with waxed thread to 'seal 
up holes made by the sewing-machine needle. 
That's real protection--one reason we have been 
able to eliminate caking as a major problem! 

NEED HELP? HERE IT IS! If y ou have a salt 
problem, write our Director of T echnical Servk;;. 
He will be happy to help! Diamond Crystal Salt, 
Dept. H-1. ~t. Clair, Michig-an. 

DIAMOND CRYSTAL 
ALBERGER SALT 

PROCESS 

to the very last drop 
When a Seal-Kap goes over the pouring 
lip of a clear glass bottle, it is there to pro
tect the'contents right through to the end. 

During handling and delivery, the 
pouring lip is completely shielded 
from danger of contaminating con
tacts. 
In the home, Seal-Kaps come off the 
boule with an easy twist of the 
wrist, avoiding fork-prying and 
splashing hazards. 
And tough, durable Seal-Kaps go 
back on, as often as necessary, with 
a tight-fitting snap. As long as there 
is milk in the bottle, it is safe from 
spilling and danger of adjacent food 
taints. 

With Seal-Kap protection, pure milk 
stays pure, right dow n to the last drop .. 
Now, more than ever, they guard the 
nation's vital milk supplies. 

AMERICAN SEAL- KAP CORPORATION 
11·05 44th Drive, Long Island City, N. Y. 

SEAL-KAP COVERS TilE DANGER ZONE 

Your advertisement Is being read in every State and in 25 Foreign Count ril"R 
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'4 QUALITY MILK PRODUCTION 
CLINICS DEMONSTRATE SUPERIOR 

PERFORMANCE OF RAPID-FLO 

Dairy sanitarians, field men, regula
tory officials and plant technicians from 
coast to coast endorse the superior 
filtration characteristics of Rapid-Flo 
filter disks-as demonstrated at Quality 
Milk Production Clinics conducted by 
j&J Field Service Men. 

At these instructive meetings, the 

value of j&J research, technical skill 
and continuous farm testing is clearly 
shown. The safer construction of the 
improved Fibre-Bonded Rapid-Flo 
filter disk is proved, as well as its effec
tiveness as a reliable Farm Sediment 
Check-Up, which shows farmers how 
to improve milk qualit y and avoid loss. 

Fibre- Boncled Rapid- Flo Filler Media is available in 

disks, rolls one/ strips. You are invitee/ to write for data 

on the Rapid-Flo Farm Sediment Check-Up and the in

valuable service it is· supplying to the Dairy Industry. 

· ~ 
~oucrs otvtstoN 

nt.TER pRO 38 Illinois 
4949 W. 65lh St. , Chicago ' 

Y our advertisement is be ing read in every State and in 25 For~ i gn Count ries 
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Dripping wet, Patapar keeps its strength and beauty 
This sheet of Patapar* Vegetable 
Parchment was soaked in water for 
hours. Then out it came, intact- dis
playing all its original lustre and dis
tinctive texture. Even when boiled 
Patapar keeps its strength and beauty. 

Patapar resi$ts 
grease, too 

Grease. or oil can be left on Patapar 
without penetrating. 

Wrapped in Patapar, products with 
high grease content are kept fresh and 
appetizing. 

179 types 
Patapar is produced in many types or 
variations to fill a wide range of needs. 
For example, some types of Patapar 
are airtight. Other types are made for 
products · which must have wrappers 
that allow them to "breathe". There 
are types to meet varying requirements 
of wet-strength, grease-proofness, 
opaqueness. All in all, 179 different 
types of Patapar have been perfected. 

A few of Patapar's 
many uses 

As a packaging material Patapar pro
tects butter, meats, poultry, cheese, ice 
cream, shortening. It is used for milk 
can gaskets, bottle hoods, box and can 
liners, bulk packaging units and for 
literally thousands of other purposes. 

Complete 
printing service 

Patapar's rich distinctive texture lends 
added beauty to the colorful effects of 
printing. Our plants are equipped with 
complete facilities for printing Pata
par in one or more colors by letter
press or offset lithography. 

Patapar Keymark 
This little keymark is 
the nationally adver
tised symbol of wrapper 
protection. It can be 
included on printed 
Patapar at no extra cost. 
*Reg. U.S. Pat. Off. 

Paterson Parchment Paper Company, Bristol, Pennsylvania 
West Coast Plant: 340 Bryant Street, San Francisco 7, California 

llranch Offices: 120 Broadway, New York 5, N. Y. 111 West Washington Street, Chicago 2, Ill. 
Headquarters for Vegetable Parchment since 1885 

Your advertisement is being read in every State and in 25 Foreign Countries 
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JERSEYS 
still are the only breed with 
SELECTIVE REGISTRATION 
for bulls requiring classification 
and/ or production records on 
parents. 

The Membership voted overwhelmingly to per

mit Qualified Registration on bulls having only 

purity of descent to qualify them. But the Cer

tificate will be plainly marked as such. A Quali

fied Bull may be Selective Registered when and if 

his sire becomes Proved to transmit 400 lbs. fat 

production or his dam makes such a record . 

• 
. SELECTIVE REGISTRATION in JERSEYS 

is now Assured, Strengthened and Dignified. 

itl6eBmrJ1imoJrvsey Qanfr0fu6 l 1 

3 2 4 \\) est 2 3 rlr Street 
NEW YORI\ 11:=··:.-:·NEW YOR.Ii' 

Your advertisement is being read in every State a nd in ·25 Foreig n Count ries 
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SOLVAY SALES CORPORATION 
All111in and Chtmic•l Prod11c/J Man.N{Ilclllrtd by 

Tht Solva] Proctll CofnPAIIJ 

40 RECTOR STREET NEW YORK 6. N. Y. 
--BRANCH SALES OFFICES ,--
Boston Cincinnati New Orleans PittsbW'ab 
Chadone Cleveland New York Sc. Louis 
Chicago Deuoit Philadelphia Syracuse 

THE NAME SOLVAY IS YOUR ASSURANCE OF QUALITY 

Your advertisement is being read in every State and in 25 Foreign Countries 

9 



10 JOURNAL OF DAIRY SCIENCE 

WORLD'S No.1 VAT 

• • • for finest butter flavor and quality 

Creameries using the Mojonnier Stainless Steel Cream Vat acclaim it the 
most outstanding unit on the market. Here are a few reasons why: 

1 . 

!. 

3. 

4. 

5. 

Its ability to maintain perfect temperature control in 
heating, holding and cooling-a most important factor in 
the obtaining of a fine butter flavor. 

All operations can be performed in one unit-receiving the 
cream, following through with the exacting steps necessary 
to the production of a quality butter, to storing the cream 
for the churn. Thus, only one stickage loss. 

Cleaning is surprisingly simple as there are no stuffing 
boxes and the interior is free from coils-just a one-piece, 
all-welded and polished mirror-like stainless steel cup that 
cleans quickly and easily. 

Its single shell (not insulated) cover, which eliminates all 
of the hazards of a heavy cover while at same time provid· 
ing even temperature holding. 

And efficiency- users say without exception, ''it's the 
quickest by far for heating and cooling.'' 

All told, the many exclusive advantages of this Stainless Steel Vat make it 
well worth investigating for your operation. Write us today for complete 
details. 

MOJON NI ER BROS. CO. 4601 W. OHIO STREET CHICAGO 44, ILLINOIS 

CREAM VAT 

Your advertisement is being read in every State and in 25 Foreign Countries 
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RELATION OF VARIOUS FACTORS TO THE BREEDING 
EFFICIENCY OF DAIRY ANIMALS AND TO THE 

SEX RATIO OF THE OFFSPRING 

R. A. HILDER, M. H. FOHRMAN, AND R. R. GRA YES 

Bureau of Dai1·y Industry, Agl"'icultural Research Adm·inistwtion, 
U. S. Depa?"trnent of Agrimtlt1t1"e 

Breeding efficiency is an important economic factor in maintaining or 
developing a dairy herd, especially when proved sires are used , and also in 
regulating the production of the herd to meet market conditions. Although 
a proved sire is usually e~pensive to purchase, his ultimate cost is deter
mined largely by the length of time he maintains his breeding efficiency. 

The breeding records of the dairy herd maintained by the Bureau of 
Dairy Industry at Beltsville, Md., have been studied in an effort to determine 
the relationship of various factors to the breeding efficiency of sires and dams 
and also to the sex ratio of the resulting offspring-. 

The Beltsville herd, which was established in 1912, consists largely of 
purebred Holstein-Friesian and Jersey cattle, a small group of Red Danish 
cattle that was added in 1936, and a few grade animals. The data used in 
this study consist largely of the records of the herd from 1919 to 1942, in
clusive. 

MANAGEMENT OF THE HERD 

Since 1918 the major portion of the herd has been devoted to long-time 
breeding projects ( 1) , which call for the use of a succession of unrelated 
proved sires. Linebreeding and inbreeding experiments are also being con
ducted . 

An effort has been made to keep the management of this herd as uniform 
as possible. All cows are put on official test (365 days) during their first 
lactation and again after they are 5 years old. Test cows are kept in box 
stalls, milked three times dai ly, and are not given access to pasture. When 
the cows are not on test, they are milked twice daily in stanchions and are 
provided with pasture when available. All feeding is done according to 
feeding standards, the ratiol} consisting chiefly of corn silage, alfalfa hay, 
and a grain mixture containing 15.5 per cent of digestible protein. During 
the test year the cows are bred 5 to 6 months after they calve, but during 
other lactations they are bred 3 to 4 months after calving. 

Received for publication May 18, 1944. 
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Careful attention is given to the care of the bulls. They are adequately 
housed and fed and are given 2 hours of exercise daily. Sprouted oats is a 
part of the bulls' ration. 

Various diseases have occurred in the herd during the period covered by 
this study, including outbreaks of both tuberculosis and brucellosis, and at 
one time some evidence of trichomoniasis. 

HESULTS OF THE STUDY 

Effect of age of sire on breeding efficiency. In studying the effect of age 
on breeding efficiency, the males and female~ were first consid ered separately. 

TABLE 1 

Effect of age of sire 011 breec1i11 .1J effi ciency 
-

Age of Total Sen ices Ser\"ices Tot~l Services 
s ire scr- to non· to f er· conccp· per con· 

(years) Yi ces breeders til e cows tions ccption 
- -

Under 1 30 2 28 10 2.80 
1 996 245 751 336 2.24 
2 918 210 708 33 7 2.10 
3 748 174 574 254 2.26 
4 651 141 510 19!) 2.56 
5 749 163 586 220 2.66 
6 989 254 735 272 2.70 
7 1,348 289 1,059 416 2.55 
8 1,446 291 1,155 385 .3.00 
9 1,325 285 1,040 320 3.25 

10 1,078 310 768 242 3.17 
11 584 95 489 155 3.15 
12 370 116 254 90 2.82 
13 148 61 87 31 2.81 
14 145 72 73 29 2.52 
15 107 43 64 26 . 2.46 
16 56 21 35 16 2.19 
17 5 2 3 1 3.00 

'l'otal or 
average 11 ,693 2,774 8,919 3,339 3.67 

Table 1 shows the effect of the age of a sire on his breeding efficiency, as 
calculated from services to fertile cows only. 

In general the number of services per conception shows a slight upward 
trend between the ages of 1 and 12 years. The number of cows served by 
bulls under 1 year of age and at 12 years ahd older is so small that uni
formity cannot be expected. One break in the curve occurs at the age of 7 
years. Most of the proved sires that were purchased came into the herd at 
about 7 or 8 years of age. It was thought that possibly the change in en
vironment of these purchased sires had a temporary beneficial effect upon 
their efficiency. To test this theory; a tabulation was made of the breeding 
records of eight Beltsville-bred sires that were in regular service at the 
station during their entire lifetime (in all cases at least 9 years) (see table 
2). These eight sires show a greater increase in breeding efficiency from 
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the age of 6 to 7 ~' ears than is shown b~, the sires in table 1. We haYe no 
explanation for the increase in breeding efficiency from 6 to 7 years of age 
by either group of sires. 

Effect of age of f emale on breeding effi ciency. Table 3 shows the effect of 
age of the female on breeding effici ency. The data are basen on the age of 
the cows at the time of conception . All breed ings to fert il e s ires ·are in
cluued. In cases where the r ecords show that"' a bull was obviously declining 
in fertili ty toward the end of his active senice he is considered sterile after 
the date of his last successful service, and bree<lings after that date are not 
charged against the cows. 

H ere again the older groups ai'e small and the fi gures cannot be con
sidered conclusive. Ho\YeYer , until females are 9 years of age, their age has 

TABLE 2 

A verage b>·eerling ejfiC'ieucy of 8 B elt sville- bred sin'S at ·carious ages 

Age of Total Servires Sen rices 'fotal Services 
bu ll s ser- to non- to f er- concep- per -con-

(years) vices breeders t ile cows tions ception 

1 175 63 112 48 2.33 
2 244 72 172 86 2.00 
3 299 81 218 86 2.53 
4 249 46 203 76 2.67 
5 299 48 251 83 3.02 
6 440 119 321 100 3.21 
7 368 100 268 105 2.55 
8 219 65 154 61 2.52 
9 102 37 65 13 5.00 

10 64 35 29 13 2.23 

'l'otal or 
average 2,459 666 1,793 671 2.67 

little apparent effect upon their breeding efficiency. These figures do not 
show the marked decr ease in number of services required for conception 
after 2 years of age that was found by Morgan and Davis (3). The 2-3-
year-old group is made up largely of cows being bred for their second g·esta
tion, bu t a considerable number of heifers being bred for thei r first gestation 
are also included in this age-group. Most of the heifers in this herd are bred 
first at about 15 months of age, so it is obvious that these "carry-overs " re
quired a large number of services. Probably this fa ctor is a disturbing in
flu ence among the younger age-groups. The 1- 2-year-old group required an 
average of 2.55 servi ces per conception , while the. 2- 3-year-old group r e
quired 2.57 services per conception. If the first-gestat ion heifers are taken 
out of the 2- 3-year-old group and included in the 1-2-year-old group, the 
fi gures become 2.88 services per conception for the first-gestation group and 
1.97 for the 2-3-year-old cows. Possibly this affords a truer measure of the 
breeding efficiency of younger cows than a grouping strictly according to 
ag-es. 
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'l'able 3 also shows the number of conceptions that occurred from Yarious 
numbers of services for each age-group. It will be noted that, for all ages, 
77.1 per cent conceived in three servi ces or less and 89.6 per cent conceived 
in five services or less. These figures ma~' throw some light on the question 
of how long a co"· should be retained in an effort to get her with calf. Of 
course, man~· factors must be considered, but unless the cow is particularly 
valuable it seems doubtfu l that more than five services would be warranted 
in a commercial herd. Normally the time r equired for fiye ser vices is ap
proximately 3 months, and some additional time must elapse before 
pregnancy can be defin itel.v determined. These precentages are particularly 
impressive in view of the fact that in thi s herd the cows that fail to conceive 

TABLE 4 

Effect of age of both pc11·ents on b1·eeding effi ciency 

B ull s under 5 years Bulls 5 yea rs and over All bulls 

Cows ' "' .... 
"' 

.... 
"' .... 

<l ~::: g. ::: <l ~ ::: 
gestation 0 0 0 0 0 0 

.... "' ..... ..... oo·~ .... "' .....~ oo·~ ~ rn 
, . ~ oo·~ 

number "'" "' ...., " ...., "" ~ "' 
"' ...., "'...., " ...., 

.a u -s ~ " "' .a ,., " "' .a~ .a"' " "' ·~ " ~ "' ·~ "' 8 ~ ·~"' s·~ ,. " c ·; .s " " " s ·~ I><:.) 

" :::::. ..... :::::.:::::: ~ § " .... " " .... :::::: = t "" ~ :::: 
~~ z g z~ z g "'0 z ~ zg w8 W<> W<> 

1 802 421 1.90 1,309 431 3.04 2,111 852 2.48 
2 385 206 1.87 1,122 497 2.26 1,507 703 2.14 
3 271 137 1.98 910 397 2.29 1,181 534 2.21 
4 183 101 1.81 726 295 2.46 909 396 2.30 
5 139 66 2.10 508 230 2.21 647 296 2.19 
6 82 40 2.05 344 152 2.26 426 192 2.22 
7 53 23 2.30 210 85 2.47 263 108 2.44 
8 23 15 1.53 84 40 2.10 107 55 1.95 
9 7 5 1.40 65 26 2.50 72 31 2.32 

10 23 12 1.92 23 12 1.92 
11 10 5 2.00 10 5 2.00 
12 7 3 2.33 7 3 2.33 
13 1 1 1.00 1 1 1.00 
14 1 1 1.00 1 1 1.00 

Total or 
average 1,945 1,014 1.92 5,320 2,175 2.45 7,265 3,189 2.28 

promptly receiYe Yeterinary treatment. Such treatment would not be 
available in the aYerage commercial herd . 

Effect of age of both pm·ents on b1·eecling efficiency . A comparison of the 
breeding efficiency of young and old sires when bred to covYS of varying ages 
is shown in table 4. The cows are grouped according to gestation rather 
than age. The data are omitted for all cows bred to more than one sire for a 
single conception. These figures show that the young bulls are more efficient 
than the older ones on cows of all ages, but their greatest margin over the 
older bulls was on the first-gestation heifers. 

As in most of the other tabulations, the groups of older cows are small 
and the figures are therefore not conclusive. It cannot be assumed that all 
old bulls will not breed heifers effi ciently. To illustrate this point a calcu
lation was made of the breeding records of 4 Jersey bulls that were returned 
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to Beltsville after several years of service in cooperators' herds. Their 
average age at the time of starting service at Beltsville was 7 years 8 months. 
Their arverage breeding efficiency on 69 virgin heifers was 1.84 services per 
conception, or slightly better than the average for all bulls under 5 years of 
age. 

In 1935 a practice was started of reserving certain young bulls for use 
with virgin heifers only. This was based. on the theory that the herd bulls 
might be transferring infection from the older cows to the heifers, thus mak
ing it difficult to get them with calf. The average age of the young bulls was 
3 years 1 month at the time of their last service to the virgin heifers. Seven 
of these .bu lis obtained 164 conceptions from 279 services, an average of 1.70 
services per conception. This average is significantly lower than the average 
for all bulls under 5 years of age when bred to heifers. 

Effect of age of par·ents on sex mtio. Table 5 shows the effect of the age 
of the parents on the sex ratio of the offspring. The tabulation is based on 
the age of each parent at the time of conception. There seems to be no 
indication that the age of the parents has any particular effect on the sex 
ratio of the offspring. The only conclusion from these figures is that the 
normal expectancy is a slight preponderance of males. This conforms to 
the findings of other workers. 

Effect of calving interval on breed·ing effic·iency. A theory has been ad
vanced that a cow bred to calve 12 months after freshening will conceive 
more readily than one bred for a longer calving interval. Since it was the 
practice in this herd to breed the cows for a 15-month calving interv.al during 
test years and for a 12-month interval during other lactations, it is possible 
to compare these two calving intervals in the same herd. Among the Jerseys 
and Holsteins 432 cows r equired 2.54 services per conception when bred to 
calve in 15 months, while 431 cows required 2.69 services per conception 
when bred to calve in 12 months. This difference could hardly be called 
significant. 

Effect of season on br·eeding effici ency and sex r·at·io. In order to deter
mine whether the season of the year has any effect on breeding efficiency, the 
service record of each sire was compiled by months. The summary for all 
sires is given in table 6. The data show an increase in services per con
ception during July, August, and September. The number also increased 
during F ebruary and March . The seasonal trend in breeding efficiency at 
the Beltsville station is similar to that reported for the University of 
Nebraska herd (3), except that the periods of lowest efficiency occur about 
a month later at the Nebraska station than at Beltsville. (See figure 1.) 

The period of lowest fertility during midsummer may be due in part to 
high temperatures and their direct physiological effect on the animals. 
Phillips et al. ( 4) in a study of seasonal variation in bull semen, report that 
most measures of quality in semen indicate it is of lower quality during the 
summer months than during the rest of the year. No explanation is avail-
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able for the increase in services required for conception during the late 
winter season. 

There is no evidence in the data to show that season has any effect on sex 
rat io. 

, I 

Y ecwly vm·iation 1:n b1·eeclino efficiency. 'fable 7 shows the variation in 
breeding efficiency from year to year. This tabulation is based on the same 
figures as those in table 6, combined by years instead of by months. There 
appears to be a tendency for the fertility to be lowest in the years following 
those in which the greatest percentage o£ abortions occurred. This bears 
out the find ings of Miller, Gra\·es, and Fohrman (2) who found that ferti lity 
decreases after abortions caused by brucellosis, but not after abortions that 
result from other causes. In 1925 and 1926, when the percentage of abor-
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FIG. 1. Effect of season on breeding efficiency. 

tions was very high in the Beltsville herd, brucellosis was responsible for a 
large proportion of the abor tions. 

BREEDING PROBABILITIES . 

'fable 8 is a compilation of the breeding records of 725 cows in the Belts
ville herd for which the entire life history is available. The br eeding records 
of these cows are an indication of the number of r eplacements that must be 
made to maintain a dairy herd. F or example, only 449 of the original 725 
cows, or 61.9 per cent, were bred for the third calf, and only 393 of these 
conceived for the third t ime. There have been two ser ious outbreaks of 
disease in this herd in the past 25 years, and for this r eason the figures may 
not be representative of an average cow population. Two factors, however, 
at least partially offset the effect of these disease epidemics: 1) No culling 
for low production was practiced, and 2) some of the cows that reacted to 
the tuberculosis and brucellosis tests were not disposed of immediately, but 
were isolated from the rest of the herd and retained for breeding purposes. 

In the var ious tables presented in this study, the average number of ser
vices per conception is not always the same since the groups are composed 
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of different animals. As was mentio11ed before, the early records of this 
station were not always complete, which r endered some of the data suitable 
for some types of calculation but not for others. 

SUMMARY 

The breeding records of the Bureau of Dairy Industry herd at Beltsville, 
Mel ., have been studied from the standpoint of breeding efficiency and sex 
ratio of offspring as influenced by the ages of the co"·s and bulls and by the 
season of the year. 

The sires showed a gradual lessening of breeding efficiency with achanc
ing age, with the exception of the 7-year-old group. No explanation can be 
offered for the decrease that occmTed in number of services per conception 
at this age. 

Aft7r the first gestation, age had little apparent effect upon the breeding 
efficiency of the cows. Heifers being bred for the first time required more 
services than the older cows. 

Bulls over 5 years of age showed a distinctly higher number of services 
per conception than did young bulls when bred to heifers being bred for their 
first gestation. Young bulls that were bred exclusively to virg·in heifers 
proved even more efficient than the whole group of young bulls. 

Breeding efficiency of the cows was not appreciably affected by length of 
calving interval. 

The most noticeable effect of season on breed ing efficiency was the rela
tively large number of services r eq uired for conception during midsummer, 
followed by a sharp decrease in the fall. 

Data showing the yearly variation in breeding efficiency indicate that 
there was a tendency for the years of lowest breeding efficiency to follow 
years when the percentage of abortions was highest. 

A tabulation of the complete breeding life histories of 725 cows in the 
Beltsville herd indicates the probable breeding losses in a dairy herd from 
various causes. 

There is no evidence that any of the factors studied influenced the sex 
ratio of the offspring. 
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BACTERIOLOGICAL EVALUATION OF ICE CREAM' 

F. E. NELSON" 

Kan sas A_qricultuml Expe·riment Stati.on 

The standard plate count, usually with incubation at 37° C., has been 
used almost to the exclusion of other possible means for determination of 
"total" numbers of bacteria in ice cream. The studies reported here seek 
to establish whether certain of the other methods used for dairy products 
may be substituted. 

I. THE RESAZURIN AND METHYLENE-BLUE REDUCTION TESTS 

Although both the resazurin and the methylene-blue reduction tests have 
been used quite widely on unpasteurized milk and to some extent on pasteur
ized milk and cream, they apparently have not been employed extensively 
for bacteriological evaluation of ice cream or ice cream mix. The simplicity 
and inexpensiveness of these tests commend them to use where applicable. 

METHODS 

Pactouy-packed pint samples of ice cream, each from a different manu
facturer, were shipped with dry-ice refrigeration to the laboratory, where 
they were held in the ice cream hardening room until analyzed. Data in 
parts II and III were obtained from the same set of samp~es. The ages of 
the d ifferent samples were not known. The plate counts were obtained by 
using the volumetric procedure (1) . The methylene-blue tests were made 
according to the Standard Methods procedure for milk, using methylene
blue thiocyanate tablets (1). The tubes were examined at one-half hour 
intervals, but they were not inverted at examination. The resazurin tests 
were made by adding 0.1 ml. of a 0.05 per cent solution of Eastman r esazurin 
to each 10 ml. quantity of melted ice cream, which then was handled in the 
same manner as the methylene-blue tests. The time required for the milk to 
become a definite pink, free from blue, and the color changes at one and three 
hours were recorded. 

Thornton and Hastings (9) reported the presence of cysteine hydro
chloride accelerated dye reduction. In one series of the methylene blue 
tests, 0.2 ml. of freshly prepared N/ 10 cysteine hydrochloride was added to 
the ice cream-dye mixture before incubation. This amount was found by 

Received for publication May 22, 1944. 
1 Contribution No. 221, Department of Bacteriology. 
2 Present address: Iowa State College, Ames, Iowa. Formerly Dairy Bacteriologist, 

Kansas Agricultural Experiment Station. 
The author wishes to acknowledge the cooperation of Mr. H. E. Dodge, State Dairy 

Commissioner, and Messrs. W . H. Martin and W. J. Caulfield of the Department of Dairy 
Husbandry in pi·ocuring and handling the sampl~s . 
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BACTEHIOLOGICAL EVALUATION OF ICE CREAM 995 

preliminary experiment to increase the rate of redu ction without causing 
extremely rapid decolorization. 

RESULTS 

A general relationship between standard p late count and resaznrin r e
duction tests, using the time required for atta inment of a pure pink color 
as the resazurin end-point , is apparent from th e data presented in table 1. 
Had a standard of greater than 240 minutes to r edu ce th e d.ve to th e pink 
end-point been adopted, mliy two of 39 samples \Yi th place cou nts about 200,-
000 per ml. would have been accepted; and ten sampl es with counts below 
100,000 per ml. would have been rejected. One of the latter samples had a 

TABLE 2 
Relationship of 1·csazu·>·in colo >" chan.(} c a[t c1· ·incubation at 37° C. fo>· 1 and 3 l> ou>"S {l?lcl 

sla.nda1·d plate count on 177 samples of ice cr ea m 
---

X umber of snmpiPs after 1 :\'umber of samples after 3 

Standard plate hom ineulxttion fa lling in hours incubation fa lling in 
color class Totals color class c-ounts per ml. -- - --- --

1* 2 
·-- ----

10,000 or less .. 4 ~ 2b 

10,100-25,000 37 1 
26,000-50,000 13 4 
51,000-100,000 19 3 
101,000-200,000 13 4 
201,000-500,000 5 1 
510,000-1,000,000 . 0 2 

1,o10,ooo-~,ooo ,ooo .. 1 7 
3,100,000- 10,000,000 2 

Greater than 
10,000,000 1 

Totals . 135 27 
-

• 1 = no color change. 
2 =definite change to Jn,· ender. 
3 =pink devoid of lavender . 
4 =white. 

3 
---

] c 

0 

1 
3 

1 

8 
--

4 1"' 2 3 4 
t---- - - - -

1 46 38 6b Jc 1 
38 29 9 

17 9 7 1d 

22 12 7 3 
17 5 8 3 1 

6 3 2 J 
9 :l 2 5 
9 4 5 

2 7 1 6 

4 6 6 

7 177 93 42 16 25 
- -
''=two sa mples "·ith high direct microscopic 

connt.s. 
'= OJW ~ample with ltigh direct microscopic 

("OIIIIt. 

d = abnorn"d color change in dye. 

Yery high direct microscopic cotlllt , indicating that th e resazurin test may 
have been more accurate than th e plate count in this instance. Direct 
microscopic connts \Yere not aYailab le on most of the remaining samples 
which would haYe been r ejected. Xo other end-point. with the possible 
exception of 180 minutes, would haYe g· iyen a comparable degree of sepa
ration of the hig·h-<'on nt samples from th ose with low <·otmts. 

The data of tabl e 2 sho"· that color changes at one l1our failed to permit 
separation of the samples into sa tisfa ctory groups based upon plate counts. 
The plate counts of the four clas:se:s established by color ·,change at three 
hours overlapped cons icl erabl:- from class to class; but those samples in 
which the indicator had turned either definit e pink or colorless in three 
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998 }'. E. NELSON 

hours were bacteriologically unsatisfactory by either the plate count or the 
direct microscopic count in nearly all instances. This was true especial!~' 

of those samples which had reduced the dye to the colorless end-point. 
A general relationship between methylene-blue reduction time and stand

ard plate count on 181 samples of ice cream is shown in table 3, although the 
spread in counts in each dye reduction class is considerable. Segregation on 
the basis of methylene-blue reduction times of samples with either high or 
low plate counts does not appear possible without the misplacing of a con
siderable number of samples, particularly some with r elatively high counts. 

The data on 151 samples presented in table 4 indicate that a considerable 
decrease in methylene-blue reduction time resulted from the addition of 
cysteine hydrochloride; but the relationship between results of the usual 
meth:rlene-blue reduction test and the standard plate count was decreased 
considerably by this addition. The results show little promise of practical 
application. 

DISCUSSION 

The possible limitations of the plate count as a basis of evaluation of 
other bacteriological tests are recognized, but other bases of evaluation avail
able· at present are subject to at least an equal number of potential limita
tions. The common use of the plate count for bacteriological control of ice 
cream makes desirable evaluation in terms of the p late count of newer meth
ods such as reduction tests. 

The data herein reported indicate that the resazurin reduction test, em
ploying either the time r eq uired for the dye to become a definite pink or the 
color after incubation for three hours as the end-point, has possibilities as a 
means of segregating the majority of the ice cream samples with high stand
ard plate counts from most of the samples with relatively low counts. 

The methylene-blue reduction test appears to be less suited than the 
resazurin test as a simple method of determining the bacterial content of ice 
cream. Possibly the conditions of ice cream storage are such that the flora 
of the product is capable of only mild reducing activity, even when present 
in considerable numbers; and the more easily reduced resazurin is affected 
to a gTeater degree by the same population than is the less easily r educed 
methylene blue. Addition of cysteine hydrochloride to the methylene-blue 
reduction tests hastens red uction but ''"eakens the relationship between nmn
bers of bacteria and time of reduction. 

CONCLUSIONS 

1. Tbe resazurin test, using either time for the color to become compl~tely 

pink or the color of the indicator after three hours as the end-point, showed 
possibilities as a means of segregating· samples of ice cream with high stand
ard plate counts. The one-hour test showed littl e promise. 
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2. Segregation on the basis of the methylene-blue red.uction test of ice 
cream samples with high plate counts did not seem practical upon the basis 
of results obtained in this study. 

3. Addition of 0.2 ml. of Nj 10 cysteine hydrochloride to each methylene
blue test shortened the reduction time but disrupted the relationship between 
reduction time and standard plate count. 

II. PLATE COUNTS AT 45° AND 55° C. 

Although plate counts employing incubation temperatures above 37 ° C. 
have been used with some success in the bacteriological evaluation of milk 
and cream, such procedures apparently have not been employed to any ex
tent in testing ice cream. The studies reported here attempt evaluation of 
plate counts at 45 ° and 55° C. for determination of bacteriological qua lity 
of ice cream. 

METHODS 

The volumetric procedure (1) was employed in preparation of all plates. 
Duplicate plates of each di lution of each sample were incubated for 48 ± 3 
hours at 37°, 45 ° and 55 ° C. 

RESULTS 

The data showing the relationship between plate counts at 37° C. and 
55 ° C. for 121 samples are presented in table 5. Of the 16 samples having 
counts at 55 ° C. in excess of 10,000 per mi. , 10 had 37 ° C .. counts of more 
than 300,000 per mi. , wh il e only 24 of the total of 121 samples had 37° C. 
counts in this range. Some tendency for high counts at 55° C. to be asso
ciated with high counts at 37 ° C. thus was indicated . The relatively low 
general level of thermophilic bacteria in ice cream may be associated with 

TABLE 5 

Hrlat ionsll'ip of plate counts at 37° and 55° C. on 12.l samples of ·ice cream 
- -

No. of samples with 55° C. counts per mi. of 
- - - - -- -

Plate co un ts prr Less Totals mi. at 37° C. than 1,000- 3,100- 10,100- 31,000- 101,000-

1,000 3,000 10,000 30,000 100,000 300,000 

- -
Less than 1,000 ...... 3 1 4 
1,000- 3,000 3 2 1 6 
3,100-10,000. 16 4 5 1 1 27 
10,100-30,000 14 8 1 23 
:n,ooo-1oo ,ooo 16 3 4 2 25 
101,000- 300,000 10 1 1 12 
310,000- 1,000,000 . 4 2 1 3 10 
1,010,000-3,000,000 4 1 1 6 
3,100,000-10,000,000 1 1 1 1 1 1 6 
More than 10,000,000 1 1 2 

'l'otals . 72 20 13 7 8 1 121 
--- - --· 
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the tendency for orga nisms of this ty pe to di e out at low temperatures, as 
has been demonstrated for milk (3, 6, 8) . 

'l'he relationship of plate counts at 37 ° C. to those at 45 ° C. for 123 
samples is shown in tabl e 6. The data indicate a pronounced tendency for 
high counts at one temperature to be assoc iated with high counts at the other 
temperatnre, with compa ratively few except ions to the general r elationship. 
The conclusion seems justified that counts at 45° C. would not fumish suffi

.cient additional information over that obtained from counts at 37 ° C. to 
justify the routine use of both temperatures. 

DISCl'SSION 

P late counts at 45 ° C. and 55 ° C. apparently furn ish little informat ion 
not obtained b~ · plate counts at 37° C. on icf' ··cream. In view of the known 
effect of low-temperature ref rigeration on the counts of thermoph ilic bac
teria in pasteurized milk, the comparatively small numbers of these organ
isms in ice cr eam of the type studied here are not unexpected. Routine 
detection in ice cream of organisms ab le to grow at 45 ° anJ 55 ° C. does not 
seem to be justified upon the basis of data. obtained in this study. 

CONCL US IONS 

1. The samples of ice cream exam ined contained f ew thermophilic bac
teria. 

2. P late counts at 45 ° and 55 ° C. f urnish littl e information in addition to 
that obtain ed with incubation at 37° C. 

III. THE DIHECT MICROSCOPIC COU~T 

Althoug-h Fabian ( 4) and Fay (5) out lined procedures for the direct 
microscopic method as a pplied to ice cream, neither of these investigators 
presented data concerning the quantitatiYe significance of his results. Di
r ect microscopic procedures for ice cream are presented in the seventh and 
eighth ed itions of Standard Methods for the Examination of Dairy Products 
(1, 2) , with the notation that basis for quantitative interpretation is not 
aYailable. The studies re,ported here attempt evaluation of the direct micro
scopic procedure for· determination of bacteriological quality of ice cream. 

METHODS 

Preparations fo r d irect microscopic counts were made by smearing 0.01 
ml. of melted sample measured by capillary pipette over an area of 1 cm. 2 

The fixing and staining procedures outlined for ice cream in Standard Meth 
ods (1) were folJo,Yed. Each individual cell was counted, using a micro
scope adjusted to give a fac tor of 600,000 and counting the number of fields 
designated by Standard Methods for the various count ranges. 
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RESULTS 

The data in table 7 indicate a tendency for parallelism between plate 
and direct microscopic counts, with the microscopic counts tending to be of 
somewhat greater magnitude than the plate counts. 'l'he latter is not un
expected, since individual bacterial cells, rather than ''sources,'' were 
counted. By using a staudard of direct microscopic count less than 1,000,-
000 per ml. , only 6 of 97 samples below this standard had plate counts above 
300,000 per ml. and none of these exceeded 1,000,000 per ml. in p late count; 
only 5 of the 20 samples exceeding· this direct microscopic count limit had 
plate counts below 300,000 per mi., and 2 of these had such excessively high 
direct microscopic counts as to indicate the probability the plate count was 
at fault in evaluating the sample. A standard based on a requirement of 
a direct microscopic cell count of less than 1,000,000 per ml. would not haYe 
provided entirely satisfactory separation under the conditions of this study, 
although a microscopic count standard at this level might have definite pos
sibilities in segregating the majority of samples of excessively high plate 
count. Clump or "source" counts were not made, as counts of individual 
cells seemed more desirable from a fundamental standpoint. 

The data in table 8 indicate less relationship between the direct micro
scopic count and the plate count at 45 ° C. than between the direct micro
scopic count and the plate count at 37° C. Especially notable is the number 
of samples with comparatively low plate counts at 45 ° C. which have high 
direct microscopic counts. Since plate counts at 45° C. on ice cream appear 
to have little or no significance beyond those at 37° C., the comparative lack 
of relationship at 45° C. between plate counts and direct microscopic counts 
would appear to be of littl e significance in the evaluation of the latter 
method. · 

The data in table 9 show an almost complete lack of relationship between 
the direct microscopic counts and plate counts at 55° C. 

DISCUSSION 

The ability of the direct microscopic method, counting individual cells, 
to detect most samples with high plate counts at 37° C. was demonstrated, 
as was its lessened usefulness in detecting organisms growing at 45° C. and 
its almost complete lack of suitability for detection of those bacteria favored 
by incubation at 55° C. Especially in view of the reportedly satisfactory 
use of the direct microscopic procedure for bacteriological control of pas
teurized milk supplies in some areas (7, 9), the use of the method for control 
of certain types of ice cream supplies seems to be justified. The data do not 
indicate much possibility of use as a method of control of supplies on which 
low plate counts are the rule or for fine separation into several grades. 
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CONCLUSION 

The direct microscopic count of individual cells offers possibilities as a 
screen test for detecting the bacteriologically poorer samples of ice cr eam, 
as indicated by the plate count at 37° C. 
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S"CLFUR COMPOUNDS AS DISINFECTING AGENTS FOR 
DAIRY EQUIPMENT* 

W. S. MUELLER, EMMET'r BEN~E'l'T, A N D JAMES E. FULLER 

Departments of Dah·y Industry, Chemistry, aud Bacteriology, Massachusetts 
A,qr icnl tuml ExJWri 1nent Stat-im' 

INTRODUCTIOK 

Chlorine compounds haYe been the most widely used germicidal agents 
employed by dairy plants and creameries. ·Activities incident to the. prose
cution of the \Vorld \Var, however, have created demands for chlorine com
pounds so extensive that supplies aYailable for domestic use are substantially 
limited. This limitation may well become more drastic as the war continues. 
Consequentl y, it is necessat·y, as well as desirable, to find substances that can 
be substituted for chlorin e. It was the purpose of the present investigation 
to study the disinfecting properties of possible substitute germicidal agents. 

Sulfur was formerly thought to be a valuable disinfectant, especially in 
the form of sulfur dioxide. In r ecent years, however, experiments have 
indicated that this . compound has limited disinfecting value. It is used 
effectively as a fungicide and vermicide, bnt its only practical use as a bac
tericidal agent has been in preser ving dried fruits, and in this case its effec
tiveness appears to be due to the increase of hydrogen-ion concentration 
resulting from the formation of sulfurous acid . 

Although there appeared to be little probability that sulfur compounds 
would prove to be of value for sterilizing dairy equipment, it seemed to be 
logical and necessary to obtain information about them, because there has 
been some r evival of interest in their use as germicidal agents for dairy 
equipment. This r eport, therefore, is concerned with a study of the germi
cidal properties of certain sulfur compounds to determine their suitability 
for use in clair~' plants. 

EXPERIMENTAL 

Acid sulfites are of two types, the bisulfite and the pyrosulfite (meta 
bisulfite) , the latter being the anhydride of the former. The pyrosulfites 
do not exist in solution , but they dissolve in water and ionize, yielding a 
cation and the anion, hydrogen sulfite, which is believed to undergo the 
following transformation: 

2 HSO" --:>- S0 3 + H 2S03 

H 2S03 - ->- S02 + H 20 
Solutions of the sulfites gradually decompose with the separation of 

sulfur and the production of sulfuric acid. As sterilizing agents their solu
tions are too corrosive for practical use, so it was necessary to buffer them. 

Receind for publication June 1, 1944. 
*Contribution No. 522 of the Massachusett s Agri cultural Experiment Station. 

1007 



1008 W. S. Ml' ELLER, E'DIETT BEXXETT AND JAMES E. FULLER 

In the work reported here, 5 per cent solutions of potassium pyrosulfite 
were buffered at pH 6, 7, 8, and 9. The buffer systems employed were as 
follows: Citric acid and sodium hydroxide at pH 6, trisodium phosphate at 
pH 7, and boric acid and trisodium phosphate at pH 8 and 9. On this basis 
the free sulfur dioxide produced amounted to 45 to 50 per cent of the weight 

TABLE 1 

Sterilizing propc•·tie.y ancl C01TOsive action of ·various sulf,,· compounds 

Survival of bacteria 
n ftcr varying Corrosi,·c n.ction on tin 

periods of 
contact 

Substance 
Conc~ntra - pH 
tion used* Y::tlue Loss(-) 

5 10 15 
or Remarks :wd 

min. min . min. 
gnin (+ ) general 

in appearance 
weight 

% % % % . 
I -'otass ium meta 

bisulfite . 1.0% 4.5 5.0 4.0 5.0 - Very corrosive 
immediately 

" 1.0% 7.2 2~ .u 30.0 23.0 - Sl. corrosive 
after 4 weeks 

" 5.0% 6.0 12.0 10.0 12.0 6.68 - Visible corro· 
sion 

" 5.0% 7.0 12.0 15.0 13.0 0.028- Not t arnished 

" 5.0% 8.0 10.0 12.0 10.0 0.006- Not tarnished 

" 5.0% 9.0 12.0 9.0 9.0 0.021 - Not tarnished 

" .10.0% 4.0 2.0 :l.O 1.0 - -
" 10.0% 7.2 27.0 29.0 35.0 - -

Sulfur dioxide .. 1.4% 1.6 0.0 0.0 0.0 - -
" " 2.8% 1.4 0.0 0.0 0.0 - -
" " 5.6% 1.3 0.0 0.0 0.0 - -
" " 11.0% - 0.0 0.0 0.0 - -

Acid sodium 
sulfit e 1.0 % - 2ll.O 29.0 30.0 - Visible corro· 

sion 
Sulfuric acid - 1.4 0.08 0.08 - - Visible COlTO· 

sion 
H.'f.H. 15 . 200 ppm. Cl 0.0 0.0 0.0 0.002 + Not tarnished 
Distilled water . . - 6.4 - - 0.015 + Not t arnish eel 

* Percentages a re by weight. 
N 01'E : The dashes indicate that no determinations were made because, in comparison 

with weaker or less acid concentrations, results would · be obvious. This statement does 
not apply to H.T.H. and distilled water. 

-of the pyrosulfite, which is equinlent to a 2.25 to 2.50 per cent solution of 
sulfur dioxide. In all analytical work, reagent grade sodium bisi.1lfite of 
known sulfur dioxide content was used as a control. 

When dairy equipment is being sterilized with chemical agents, the milk 
nlm that is likely to remain in and on the equipment may combine with the 
agent and then partially inactiYate it. It is well known that many disinfec
tants, chlorine included, can be inactivated in this way. For that reason, 
milk was combined with the st1lfur compounds employed. The milk also 
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provided a source of bacteria for testing the distinfectant properties of the 
compounds . . 

The sterilizing properties of the various solutions were determined by 
adding 2 ml. of raw milk to 48 ml. of the solution to be tested. Several dif
ferent lots of raw milk were employed. Immediately after the milk was 
added, each container was shaken rapidly 25 times, each shake being an 
up-and-down excursion of about a foot. Proper dilutions were made, and 
1 ml. quantities were plated after the milk had. been in contact with the 
solution being tested for 5, 10, and15 minutes. Standard tryptone-glucose
extract agar ,\ras used, and the plates were incubated for 48 hours at 37° C. 
The concentration of inoculum (ranging from 65,000 to 12,000,000 per ml.) 
was determined by adding 2 ml. of milk to 48 ml. of sterile distilled water 
and plating by the dilution method. A chlorine solution (H.T.H. ) con
taining 200 ppm. of available chlorine served as a control. Milk was added 
and the same procedure employed as with the test solutions. 

'l'he corrosive properties of the sulfur compounds were tested on tinned 
copper strips of 1 inch by 2.5 inches dimensions. The metal strips were 
polished, washed , dri ed, and weig·hed, and then were immersed in 125 ml. 
of the various solutions, which were agitated at room temperature. After 
16 hours, the metal strips were r emoved from the solution, rinsed with dis
tilled water, dried, and reweighed to determine any loss or gain in weight. 
The general appearance of the metal strips was also noted to observe any 
obvious evidence of corrosion. In a few instances the solutions were not 
agitated, and the metal strips r emained in the solutions at room temperature 
for four weeks. 

The results of the bacteria counts and of the corrosion tests are shown in 
table 1. It should be noted that in all instances where the bacteria counts 
were reduced sufficiently to encourage the use of the agent, the pH values 
wer e quite low. (Although the pH value is not given for 11 per cent sulfur 
dioxide, it was unquestionably lower than for the other concentrations em
ployed.) Thus, it would appear that any substantial disinfecting property 
displayed was due to increased hydrogen-ion concentration . .Above pH 6, 
the percentage r eduction of bacteria was not sufficient in any instance to 
justify recommending the use of any of the agents employed. 

CONCLt;SlON 

'l'he results of the experiments here reported do not encourage the use 
of sulfur compounds for dairy plant sterilization . 





LIVE-WEIGHT GAINS OF PASTURE-FED DAIRY HEIFERS 

W.B.NEVENS 
Illinois Agricaltm·al Expe1·iment Station, Urbana, Illinois 

It is well known that size of cow bears a close relation to milk-producing 
capacity. Large size is best obtained through programs of feeding and 
management which will produce rapid live-weight gains throughout the 
developmental period prior to first calYing. While pasture feeding is one of 
the best ways of inducing good growth in heifers, pasture forage yields vary 
greatly from farm to farm, depending· upon kind of pasture crop and fer
tility of the soil, mid from month to month, or season to season, depending 
upon rainfall and temperature. The live-weight gains of heifers having 
access to pasture as the only feed are likely to follow the same trends as the 
pasture forage yields and may be positive or negative. 

How much live-weight gain do dairy heifers make when pasture is the 
only source of feed~ Do the dairy breeds differ in their ability to utilize 
pasture for growth ~ But few reports of experiments which supply answers 
to these questions are to be found in the literature. Bender and Bartlett 
(1 ) observed losses in weight of 40 to 100 pounds per head during the first 
month after fat two-year-old heifers were turned to pasture, while heifers 
winter-fed on roughage suffered no loss in weight and made greater total 
gains for the season. Eckles (2) made comparisons of the efficiency of 
Holstein and of Jersey heifers in the use of alfalfa hay only and a combina
tion of alfalfa hay and corn silage for the making of winter live-weight gains. 
The Holsteins consumed more feed , made larger daily gains, and required 
less feed per pound of gain. Hayden (3) found that 29 Jersey heifers, one 
to two years of age, which were kept at pasture for 159 days, made daily 
gains for the year equivalent to 0.8 pound per head; while 22 Holstein heifers 
of the same age, which were pastured 151 days, made daily gains during the 
year amounting to 1.0 pound per head. H enderson and Anthony (4) r e
ported daily live-weight gains of yea rling dairy heifers kept at pasture from 
194 to 203 days as ranging from 0.3 to 1.13 pounds per head. In a fa rm 
survey conducted by Misner (5 ), it was found that the gain in weight of 
heifers in 107 dairy herds, the majority of which were grade Holstein, 
amounted to 261 pounds during the period from 12 to 24 months of age. 
The heifers were pastured for approximately 169 days. 

E.,'\:PERIMENTAL PROCEDURE 

The records of 178 dairy heifers which had access to pastures, water, and 
salt as the only sources of feed during approximately five months of the year 
form the basis of the present study. The records covered the years 1936 to 

Received for publication June 5, J9H. 
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1943, inclusive. The ages at the beginning of the pasture seasou ranged 
from 8 to 24 months. None of the heifers calved or aborted while at pasture. 
'fhey were turned to pasture in late April or early May, and kept on pasture 
until about October 1. In seasons of low rainfall (1937 and 1940) the pas
ture season was shortened, but in 1941 abundant rains made possible the use 
of pastures until the third week of October. 'l'he length of the pasture sea
son ranged from 112 to 170 days. Scale weights were taken on three suc
cessive days just prior to turning to pasture and at 4-week intervals there
after. 

In 1936 and 1943, the heifers were pastured as one group, but in other 
years there were two or three groups of heifers employed in a comparison 
of different pasture crops. Differences also occurred -in the number of 
heifers of each breed used in these comparisons. These differences are con
sidered of too little importance to nullify or seriously impair the worth of the 
data as a basis for the present stud~, since the heifers had essentially the 
same opportunities of obtaining ample amounts of feed. The experimental 
pastures were carefully managed and usually provided abundant forage. 

DISCUSSION OF RESULTS 

The average liYe-weight gains ranged f rom approximately two-thirds 
pound daily for the Brown Swiss heifers to approximately one pound daily 
for the Ayrshire, with an average of 0.84 pound per head qaily for all heifers 
(table 1). Sometimes the rate of daily live-weight gain is used as the sole 
criterion of the results of feeding trials. On the basis -of live-weight gains 
alone, it appears in the trial here discussed that the Ayrshires and Holsteins 
were superior to the other three breeds. There are other pertinent criteria, 
however, which should be given attention "·hen evaluating such data. One 
of these is the daily ga in in relation to the initial live weight. It is shown 
in table 1 that the Ayrshires, Guernseys, and Jerseys, made approximately 
the same live-weight daily gains when these are expressed as a percentage of 
the initial weights: These values are higher than those for the Brown Swiss 
and Holsteins. 

A further criterion of the grazing ability of the breeds is the Jive-weight 
gain in relation to the amount of body weight maintained. The average of 
all scale weights for the season is assumed to be the amount of body w~ight 
maintained. The Holsteins maintained about 40 per cent more body weight 
and also made slightly larger dail~- gains than the Guernseys and Jerseys. 
'fhis implies that the Holsteins consumed much more feed per head daily 
than heifers of the Guernsey and J ersey breeds. By the same reasoning, 
it is inferred that, with smaller amounts of pasture forage consumed and 
nearly as large daily gains per head made by the Guernseys and Jerseys, 
gains by these breeds were more economical. If the pastures were fully 
stocked, more Guernseys and Jerse~-s mig-ht be supported per acre of pasture, 
and the gains in live weight per acre would be larger. 
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A study was made of the variance of the daily gains of the heifers of 
each breed and the mean differences in dai ly gains of the five br eeds. Using 
the F test as given by Snedecor ( 6) the calculated F value for the data is 
only 1.86, whereas values of 2.43 at the 5 per cent level, and 3.44 at the 1 per 
cent level, are required for significance. Applying the t test as stated by 
Snedecor, it is calculated that a difference of 0.437 pound would be required 
to show a significant difference in daily live-weight gains between any two 
of the breeds. It appears, therefore, that under the conditions of this trial, 

TABLE 1 

Live-weight gains of yearling dai•·y heif ers w'ith pastn1·e as the only f eed 

Average values per head 

Ayrshire Brown Guernsey H•i•ieit~"""Y _ Swiss 

Number of records .. 27 1~ ~6 79 34 
Age a t beginning of pas-

ture season, days . 495 495 453 -!83 470 
LiYe weight at begin-

ning of past ure sea-
son, lbs . . 6!)6 823 565 83~ 564 

Average Jive weight for 
entire pasture season, 
lbs. 7il 882 623 891 625 

::-<umber of days on pas-
ture 155 151 147 14~ 151 

Total Jive-weight gain 
for season, lbs . . 151 103 113 123 120 

Live-weight gain daily, 
l bs. 0.97 ± 0.03 0.68 ± O.Oc> 0.77±0.ol 0.86 ± 0.03 0.80 ± 0.04 

Standard error of 
mean 0.26 ± 0.02 0 .~ 3 ± 0.0:1 O.RO ± 0.03 0.38 ± 0.02 0.36 ± 0.03 

Coefficient of variability 
of daily live-weight 
gains 26.95 ± O.JO 33 .89 ± 0.6 7 39.62 ± 0.11 43.73 ± 0.06 36.67 ± 0.09 

Daily live-weight gain 
as percentage of ini-
tial weight, lbs. 0.139 0.083 0.136 0.104 0.141 

Relative amounts of live 
weight maintained 87 99 70 JOO 70 

----- -----

no significant differences wer e revealed in the inherent ability of these five 
breeds to make daily live-weight gains while pasture fed. This does not 
preclude the possibility that an experiment designed especially to study th is 
point might reveal such differences. 

SUMMARY AND CONCLUSIONS 

Live-weight records of 178 pasture-fed yearling heifers of the Ayrshire, 
Brown Swiss, Guernsey, Holstein, and Jersey breeds made dur ing the years 
1936 to 1943, inclusive, show ayerage daily live-weight gains for the entire 
group of 0.84 pound daily. Average dai ly live-weight gains for the breeds 
ranged from 0.701 pound for the Brown Swiss up to 0.963 pound for the 
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Ayrshire. In terms of percentage of the initial live weights, the average 
daily gains of the Ayrshires, Guemse~·s. and J erseys were approximately the 
same and were somewhat higher than th e correspondiug values for the Brown 
Swiss and Holsteins. Statistical analyses of the variance of the live-weight 
gains indicate that in this trial no significant superiority of any breed to 
make live-weight gains while pasture fed was demonstrated. 

Because of characteristic differences in body size, it is assumed that some 
breeds made live-weight gains with Jess pasture forage than others because 
of using less feed for maintenance. For example, the average daily live
weight gains of the Guernseys and J erseys were nearly as large as those of 

_the Holsteins, but the average live weight of the Guernseys and J erseys '"as 
about 30 per cent less. 
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THE uSE 01" UREA IN COMMElWIAL DAIRY FEEDS 

W. H. HASTINGS 

Lindsey-Robinson ~· Co., luc., Roanoke, Vi1·g·inia 

In November, 1943, a small amount of crystal urea was made available 
under allocation to feed manufacturers. Previous to that time most of the 
urea not used for the war industries \ras a llocated to the fert ilizer trade. 
For several years the experiment stations in the large dairy states have been 
g·etting nrea for r esearch use; and in 1941 the Association of American F eed 
Control Officials, foreseeing its feeding use, adopted a resolution accepting 
urea as an ingredient in proprietary cattle feeds. 

H art et al. (2), in 1939, studied the utilization of urea by gro\ring calves. 
'l'hey found that the cOiwersion of urea nitrogen to protein was limited and 
dependent on the total protein in the ration. Mills, Booth, Bohstedt and 
Hart ( 5) in 1942 found that the micro-organisms responsible for the use of 
non-protein nitrogen needed an available source of ener gy; that starch was 
more available as a source of energy than timothy hay. Rupel , Bohstedt and 
Hart (6) found that nrea should not be fed at a rate greater than 1 per cent 
of the dry matter of the ration. 'l'his amounts to about 25 per cent urea 
nitrogen in the entire ration. 

Loosli and McCay ( 4) found that calves as young as two months were 
able to gro" · on a rMion containing about 75 per cent of the total nitrogen 
from urea. Johnson et al. (3) found that for sheep the biological value for 
urea was about 62. 

Goss (1) gives a good discussion of the mechanism involved in converting 
urea to protein in the ruminant. H e concludes that urea may r eplace part 
of the protein in basal di ets containing insufficient protein to maintain nitro
gen equilibrium, and adds that considerable work must be done before op
timum conditions for tll.e use of urea are understood. 

Mills et al. ( 5) state "the effect of various ration constituents on the 
efficiency and rate of urea utilization should be thoroughly studied so that 
when and if urea becomes a practical nitrogen source for the farmer, urea
containing rations could be intelligently constructed to obtain the best re
sults with as little waste as possible.'' 

The protein shortage \rhich developed in 1943 made it advisable to use 
urea before all the questions had been answered. The work reported here 
was undertaken in an effort to further the data on the use of urea as it is 
used in commercial dairy rations. The part of the work completed so far 
reports on the effect of urea on milk production, milk composition, palatabil
ity of feed and general health of the cow. 

RcceiYed for pnblicnt ion June 21, 1944. 
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Of the herds available to us for a feeding test, there was one that was out
standing. It consisted of about 30 r egistered Holsteins owned by a small 
local college. Last year, the third consecutive year on official test, the herd 
average was 437 pounds of hntterfat and 12,933 pounds of milk. The herd 
is under the constant ca re of a da ir.'· manager and has been free from tuber
culosis, brucellosis and mastitis. 

SeYen cows in one section of the milking ham were chosen for the test 
group. It was judged unwise at that time to place more than this number 
on a ration that might g-i,·c unfavorable results. '!'lie cows in this group · 
were near the herd aYerage in age and previous production, and had fresh
ened between September and November, 1943. The r es.t of the herd received 
the control ration. Fifteen CO\\'S near the herd a~erage of pt·oduction and 

Ingredients 

Corn meal 
Wheat bran 
Distillers' grain . 
Corn gluten feed ... 
Crimped oats 
Yellow hominy 
Crystal urea 
Soy bean oil meaL 
Molasses 
Limestone 
Bonemeal 
Iodized salt ..... 

'rota! 

TABLE 1 

Da:i?·y ?'ation gmin co·ncentrate fo?''ll<ttlae 

Cont r 
mtio 

400 
250 
400 
350 
200 

200 
140 

20 
20 
20 

2000 

ol 
11 

-

----------------- --
Test r a ti on 

1'\0\', Dec. J an . F eb. March April May 
-------

400 400 400 400 
250 250 250 250 
400 400 400 300 
200 100 
200 200 200 200 
310 400 490 580 S:-tmC' Same Sa me 
35 42 50 60 

140 140 140 140 
20 20 20 20 
25 28 30 30 
20 20 20 20 

2000 2000 2000 2000 2000 2000 2000 

age, f reshening between September and November, were chosen for record 
comparisons. The cows were milked twice a day and the milk weighed. All 
s il age, hay and grain concentrates were weighed at each feeding. 

Table 1 shows the formu lae for the grain concentrate used in the test and 
control rations. The ayerage chemical composition is 20.6 per cent protein, 
4.5 per cent fat, 7.2 per cent fibre. The whole herd has been on the control 
ration since October, 1941. On November 1, 1943, the test group was given. 
a mixture in which 35 lbs. urea, 310 lbs. homony and 5 lbs. bonemeal replaced 
200 lbs. soybean oil meal and 150 lbs. corn gluten feed. This kept the levels 
.of protein (N x 6.25) , fat , fibre and total digestible nutrients the same as iu 
the original ration. In December , 100 pounds of corn gluten feed was omitted 
from the test ration; and 7 pounds urea, 3 pounds bonemeal and 90 pounds 
<>f hominy were added. On Januar,Y 1. 1944, the entire 350 pounds of gluten 
feed was omitted, wi th urea and homin~r feed making up the difference in 
protein and other nutl'i ents. This made the non-protein nitrogen 36 per 
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cent of the total. On February 1, 100 pounds of distillers grains was 
omitted, with urea and hominy added to make the non-protein 43 per cent of 
the total. The test group has continued on this ration up to the present time. 

UHEASE ACTIYITY IN S ILAnE 

'l'he feeding plan for this herd is quite common to most farms in this sec
tion of the country. Cattle are on pasture or in the "tramp" shed except 
during the milking period. In the early part of the afternoon, when most 
of the help is available, silage is weighed out and put into the manger. 
'l'hen the grain concentrate is weighed out and placed on top of the silage. 
In the middle of the afternoon the cows come into the milking barn and to 
their stanchions. The question was raised as to whether urea in the grain 
concentrate woulu be stab le uuring th e one- or two-hour period in contact 
with the silage. 

Samples of different silages were brunght into the laboratory and tested 
for urease activity. Soybean, alfalfa and corn silages were put into jars. 
with urea and kept under practira l feeding conditions. vVater was added 
to some of these samples. An aliqnot portion was taken from the jars at in
tervals and tested for free ammo nia . When water was added and the 
material incubated at 37° C., ammonia was detected in a few hours. How
ever, it took se.-eral days at ordinary room temperature with the original 
moisture content of the silage before ammonia was evident in the samples. 

PALATABILITY OF FEEDS 

During the seven months that urea has been available for dairy feeds, we 
have had some complaints of feed refusal and <Jigestive disorders among 
cows on urea-containing feeds. Each of these complaints was investigated 
with the thought in mind that urea might be causing this trouble. Each 
case, however, was due to some other condition. Sometimes in r eturning to 
the milking ration from a fitting ration the cows refused the feed and re
mained off feed even when presented with a ration not containing urea. 

With the herd on test no trouble with palatability or off feed was ex
perienced during the entire period. On a group of six cows the feed was 
changed overnight, and each time the test ration or the control ration was. 
consumed with equal relish. It is a well-known fact that Holsteins are not 
as particular in their feeding habits as Guernseys or Jerseys. A herd or 
Guernseys receiving a commercial ration containing no molasses was tested· 
for its reaction to urea . Three per cent urea was added to this dried ration: 
and fed for fonr days. No cow in the herd showed any sign of refusing the: 
feed. 

MILK COMPOSITION 

'l'he butterfat content of the milk in the herd under consideration was· 
tested each month by the official tester for the Dairy Herd Improvement_ 
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Association. The percentage of butterfat in the test group averaged 3.3 per 
cent during the test period. The percentage of butterfat in the control 
group averaged 3.4 per cent. 

Three times during the test period protein tests were made on milk taken 
from the different groups. Each time the average milk protein in the test 
group was slightly higlwr than that in the control group, although individual 
tests varied by more than this difference. 'l'he overall average for milk pro
tein in the test group was 3.2 per cent, with that of the control group 3.0 per 
cent. 

MILK PRODUCTION 

The cows were milked twice a day and each milking was weighed to the 
nearest tenth of a pound. AYerage production for each cow during each 
month of the test is tabulated in table 2. The average per cow for the test 
group and the control group is Yen· nearly the same for each month over the 
test period. The average for the sC\"en months is 36 pounds per day for the 
test group and 35 pounds for the control group. 

DI SCUSSION 

There is not much question that, over the short period of this test, urea 
can be used in dairy rations to replace part of the natural protein without 
unfavorable results. Milk production has been maintained in the test group 
at a level equal to that in the control group. Milk fat and milk protein in 
the test group agree with that in the control group within the limits of prob
able error. The results have been summarized in table 3. 

TABLE 3 

Ll vewge claily milk procl1tction, milk composition ancl f eed cons um~Jt-ion 
on th e t est and con·trol 1·ations 

'l'cst ration Control ration 

?\umber of cows fed . 7 15 

Number of d~ys in period .... 210 210 

Daily f eed, pounds 
Concentrates 10.8 10.5 
Hay 10.0 10.0 
Silage 21.4 21.4 

Daily milk, pounds . 36.0 35.0 
P er cent of fat 3.3 3.4 
P er cent of protein . ... 3.2 3.0 

Weight, pounds-April 1443 1382 
June 1471 1411 

Gain 28 29 

\Ve do not know yet what these results may be over a longer period of 
time. The feeding requirements at a given level of production can be 
calculated. For example, the cows on test producing an average of 36 
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pounds of milk a day, \Yith an average protein content of 3.2 per cent, 
would need 1.15 pounds of protein. Add to this the protein r equirement 
for maintenance, which is 0.9 pounds a day for cows of this weight, and you 
get a total daily requirement of 2.05 pounds of protein. By using Morrison's 
figures of protein digestibility, these cows received 2.3 pounds of digestible 
protein a day. However, if urea were not available as a source of protein or 
if the protein intake per day were figured ·without urea, each cow would 
receive l.G pounds a day digestible protein. This would leave the cow 
defici~nt to the extent of about 0.5 pound protein a day. It would not take 
long at this level for the cow to show some evidence of deficiency, either in 
decreased production or in lo><s of weight. Of course, the accepted figures 
for maintenance over a short period may be considerably lower than now 
estimated, but it would have to go down to 0.3 pound digestible protein a day 
per 1000 pounds weight, befor e this deficiency would be corrected. 

One of the cows in the test group aborted a th-e-month-old fetus. The 
reason for this could not be determined. A veterinarian's r eport on the 
herd showed normal embryonic development and weight' between April and 
June. The cows in each group had maintained milk production and gained 
an average of 28 pounds dnring these two months. 

The whole herd on test did not give as good results as the previous years' 
records would indicate. One reason for this is that the cows were milked 
only twice a day, whrreas three milkings per day had been the practice ii1 
past years. Anotl1 er reason may be the low quality of hay available. The 
alfalfa stand had been overrun with orchard grass, giving the hay a high 
fibre contrnt and a lower 'r.D.N. value. These tests are continuing and will 
include records from all the cows in the herd, some of which have production 
figures of 23,000 pounds a year. 

SUMMARY 

1. Urease activity was observed in all silage samples tested; but under 
averag·e conditions of time, temperature, and moisture there was no practi
cal destruction of urea when aclded to a dairy ration and placed over the 
silage in the manger. 

2. No condition of unpalatability or digestive disorder in any commer cial 
or test ration containing urea could be traced to the use of this ingredient. 

3. The percentage of butterfat and protein in the test group and in the 
control group did not differ significantly. 

4. Milk production during the first seven months of lactation was the 
same in the test group as in the control group. 
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RisHor, A . H., Cherry-Burrell Corp., 4~7 
West Randolph St., Chicago 

RoBICHAux, R. P ., Cherry-Burrell Corp., 
427 Randolph St., W., Chicago 

Rou NDY, ZoLA D., 17 Mcintosh AYe. , 
Clarendon Hills 

R uEHE, H. A., Room 1404, 110 N. F rank
lin St., Chicago 

SCHROEDER, H. C., 7938 Crandon Are ., 
Chicago 

SCHUKNECH~', H. E., 308 W. Wash ington 
St., Chicngo 

Scon·, E. C., 11216 Oakley Ave., Morgan 
Park St., Chicago . 

SHADWICK, G. W., JR., Beatrice Crcnm
ery Co., Chicago 

SHERE, LEWIS, Diversey Corp., 53 \\' . 
J ackson Blvd., Chicago 

SIEHRS, A. E ., Krim·Ko Co., 4830 S. 
Christiana Ave., Chicago 

SNOW, C. H., Snow & Palmer Branel•, 
Beatrice Creamery Co., Bloomington 

STEBNI'l'Z, V. C., Chicago Dairy & Food 
Labs., 6930 N. Clark St., Chicago 

STECKHAHN, CHAS. F ., 608 S . Dearborn 
St., Chicago 

STINE, .J. BRYAN, Kraft Cheese Corp., 
. 460 E. Illinois St., Chicago 

TRACY, PAUL H ., Dept. of Dairy Hush., 
Univ. of Illinois, Urbana 

TRANMAL, DR. HENRY, 1000 Grove St. , 
Evanston 

T UCKEY, LT. S. L ., c/o Mrs. S. L. 
'ruckey, 1606 Mound Ave., Jackson· 
ville 

ULVIN, DR. Gus B., 130 W. Garfield 
Blvd., Chicago 9 

WALTS, CHARLES C., 1243 W. Washing
ton Blvd., Chicago 
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·WEINER, L. H., 1326 Albion Ave., Rogers 
Pk. Sta., Chicago 

'VEINREICH, CHARLES F., c/ o Cherry
Burrell Co., 427 Randolph St., Chicago 

*WELLS, CLAUDE B., JR., 717 Hill Ave., 
Glen Ellyn 

WHI'rNEY, W. 0., 1243 W. Washington 
Blvd., Chicago 

WREN, D. R., 1205 Sherwin Ave., Chicago 
WRIGJI'r, J. HAROLD, Res. Lab., Pet Milk 

Co., Greenville 
YAPP, ViT. W., 608 W. Green St., Urbana 

Su bscribers: 
American Can Co., Res. Div., 11th Ave. 

& St. Charles Rd., Maywood 
AMERICAN FEED MFRS. ASSN., I Nc., 

R. M. Field, 53 W. J ackson Blvd., 
Chicago 

ARCADY FAR~IS MILLING Co., 500 W. 
138th St., Att.: P. A. Rech, Chicago 

ARMOUR & Co., R. E. Pearsall, Union 
Stock Yards, Chicago 

COMMANDING GENERAL, CHICAGO Q.M. 
DEPOT, 1819 W. P er, hing Rd., Chi
cago 0 

CoNSOLIDATED PRODUc~·s Co., Danville 
CONTINEN'rAL CAN Co., Res. Dept., 4645 

W. Grand Ave., Chicago 39 
JOH:< CRERAR LIBRARY, Chicago 1 
DEP~· . OF HEALTH, Peoria 
DIRECTOR, SCHOOL OF MEAT & DAIRY HY

GIENE, Chicago Q.M. Depot, 1819 W. 
Pershing Rd., Chicago 9 

DIVISION OF J<'OODS & DAIRIES, Room 520, 
39 S. LaSalle St., Chicago 3 

DIVISION OF SANITARY ENG., State House, 
6th Floor, K . Wing, Springfield 

DROMGOLD, C. W., 403 Melrose Ave., 
Centralia 

FARMERS CREA MERY Co., 103 N. Rollin
son St., Bloomington 

FooD & DRUG ADM., Room 1222, New P. 
0. Bldg., Van Buren & Canal Sts., Chi
cago 

GOLDENROD I CE CREAM Co., 3900 S. 
Michigan Ave., Chicago 15 

HOLLYWOOD BRANDS, INc., Centralia 
HOLT, P. J., 115 LeGrande Blvd., Aurora 
HOY'l', RICHARD 1\1., 1109 Broadway, Nor-

mal 
KAHLENBERG, 0. J., Dairy & Poultry 

Branch, Pood Dist. Adm., Room 1516, 
5 S. Wabash Axe., Chicago 3 

LIBBY, MCNEILL & LIBBY, General Lab., 
Morrison 

PLAGGE, I. F., 520 Elm St., S., Deerfield 
RIETVELD, H. L., 1243 W. Washington 

Blvd., Chicago 
RuDY, W. J., Res. Div., Allied Mills, Inc., 

Box 1018, Peoria 1 
RUSETOS & Co., 4801 S. Western Blvd., 

Chicago 9 
ScHAAF'F, DAN, c/ o H ales & Hunter Co ., 

166 W. Jackson Blvd., Chicago 
SMITH, HUGH C., The Sisalkraft Co., 205 

W. Wacker Dr., Chicago 6 
A. E. STALEY MFG. Co., Attn. : Feed 

Dept., Decatur, Ill. 
S•rELLA CHEESE Co., 20 N". Jefferson St., 

Sec. 6, Chicago 
THORNE, JOHN T ., c/o The DeLaval 

Separator Co., 427 vV. Randolph St., 
Chicago 

UNIV, OF ILLINOIS, Library, Periodical 
Dept., Urbana 

VAN DEEST, SA:ll, 1039 Holly~rood Ave., 
Chicago 40 

VE'l'., CAMP GRAN'!' 
VET., CHICAGO Q.M. DEPOT, 1819 W. 

Pershing Dr., Chicago 91 
VE'l'. HDQ. PERISHABLE SUBSISTENCE 

B~., Olnce of Q.M. General, 232 W. 
Adams, Chicago 

VE~l'., HDQ. SIXTH SERVICE COMMAXD, 
Civic Opera Bldg., 20 N. Wacker Dr., 
Chicago 3 

VET., SIX'l'H SERVICE CO:ll:llAND LAB. , 
l<' ort Shel'idan 

YI CTOR CHE~!ICAL WOR KS, 11th & Arnold 
St., Chicago Heights 

VICTOR CONQUES'l', Dr. of Research, 
Armour & Co., Union Stock Yards, 
Chicago 

V!OBIN CORP., L Box #111, Monticello 

Associate Subscrib ers: 

CREDI CO'l''l', E. W., Freeport Dairy Prod. 
Co., Freeport 

I NTERNA1'IONAJ, DAIRY Co. , 1910 Ashland 
Ave., Chicago 

Student .dffiUates : 

CHRISTIANS, GEORGE, JR., 1550 Blue 
Island Ave., Chicago 

I NDIANA 

M embers: 
BRATTON, LT. R. W., R. R. 2, c/o W. V. 

Bratton, Crawfordsville 
BROWN, ROYER H., Publisher, 1142 N. 

Meridian St., Room 302, Indianapolis 
BRYAN, ' KENNE~'H V., Smith Hall, Pur

due U ni1·ersity, Lafn yette 
* !\ew llH' IIIber. 

BURWELL, FREDERICK A., 1820 Roys Axe., 
Elkhart 

*CARVER, SG1'. FRED, 5th Service . Com
mand Lab., Ft. Benj. Harrison 

CHUMLEA, L. W ., Assoc. Labs., 810 N. 
Meridian St., Lebanon 
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ELLIKER, PAUL R., Dept. of Dairy Husb., 
Purdue Univ., W. Lafayette 

EPPLE, WILLIAM F., Smith Hall, Pur
due Uni,-., W. Lafayette 

ERs, ENSIGN R. E., 202! North St., 
Lafayette 

}"REEMAN, WALTER R., Secy., 619-20 
Occidenta l Bldg., Indianapolis 4 

GALEMA, M. L., R. R. #1, Lafayette 
GANNON, E. A., Purdue Unh· ., W. Lafay

ette 
GINGRICH, \VAY NE, 1804 Perrine St., 

Lafayette 
GREGORY, I-I. W., Dept. of Dairy Husb., 

Purdue Unh· ., Lafayette 
HARVEY, JoHN E. , JR., 7lo E. Woodside 

St., South Bend 
HEDGES, BYROX D., 319 Walnu t St., 

Tcn-e Haute 
H ILTON, J. H ., Dept. of Dairy Hu sb., 

Purdue U ni v., Lafayette 
HORRALL, B. E., Dept. of Dair~- Husb., 

Purdue Univ., Lafayette 
IDDINGS, HARR Y G., 6008 E . 6th Pla ce, 

Gary 
JOHNSOK, BRUCE C., c/ o Mrs. C. E . John

son, Rt. 3, Fowler 
K UEBLER, .JUSTA, 5203 Julian Ave., In(li

anapolis 
LINSCOTT, VERXF., Furnas Tct' Cream Co., 

South Bend 
LYONS, THEO. A., New Han·n Dairy, 

New Haven 
MILLER, NORMAK J., Mead J oln"on & 

Co., Evans,-ille 
MOSELEY, W. K., 4902 E. New York St., 

Indianapolis · 
OVER.MAK, ORTON, Rohr Apt, ., l'nion 

City 
PERISHO, GEORGE D., Rose La wn Dairy, 

Churnbusco 
PRICKETT, DR. P. S., Mead John son & 

Co., Enmsville 
RISCH, LAWRENCE N., Tip Top Crea mery 

Co._, Vincennes 
RoBERTS, R.. E., 918 Robinson Ave. , \V. 

Lafayette 
SCHARF, IRVIK C., Purity ~iaid P;·od. Co., 

New Albany 
*SPICER, D. W., c/ o Kraft Cheese Co., 

Washington St., Indianapolis 

S1'0UT, JOSEPH L., 415 North St., Lafay-
ette 

SuHRE, F. H., Columbus 
TRIMBLE, J. M., Lebanon 
TRUE, N . F ., Mead Johnson & Co., E,·:ms

Yille 21 
WA UG H, R. K., Dairy Dept., Pmduc 

Univ., W. Lafayette 
WEISSERT, C. D., c/o Schlosser B ros. 

Cry., Plymouth 
\'V'II..LIAMS, G. A., Purdue l'niY., \V. 

Lafavette 
WILB UR, J. M., Smith Hall, Purdue 

Univ., Lafayette 

Su bscribe1·s: 
CENTRA!. SOYA Co., INC., 300 Old F irst 

Bank Bldg., Ft. Wayne 
DAIRY Div. , INDIANAPOLIS BD. OF HEALTH, 

219 Castle H all Bldg., Indianapolis 
!DEAL PURE MILK Co., 201 S. E . 8th St., 

Evansville 
I NDIA NA STA1'E BD. 0!' HEALTH, Bnr. of 

Dairy Prod., 1098 W. Miehig~n St., 
Room 211, Indianapolis 

I NDIANA UN IV. LIBRARY, Bloomington 
Mm-WEs·r PRoD. CREHIERIES. 510 

Pythian Bldg., 224 W .. Jefferson St., 
South Bend 2 

PrrMAN-MOORE Co., Indianapolis 6 
P URDUE UNIV. LIBRARY, John H. ~fori

arty, Dir., Lafayette 
SCHLOSSER. BROTHERS, Frankfort 
SEMPILL, IVOR, Libr 'n, Agric. Ex pt. 

Station Library, W. Lafayette 
VET. PIFTH SERVICE: COMMAND LAB., Ft. 

Benj. Harr ison 

Associate S11bscribers : 
I NDIA NA M~'R-S. OF DAIRY PROD. ASSN., 

702 F letcher Trust Bldg., Indinnnpo
lis 4 

St11dent Affiliates: 
BATKIN, MIDSHIPM-AN W!LLJA)!, 'C.S.X.R. 

Midshipman School, Section #2, Notre 
Dame 

HARTLEY, HOWARD A., 1021 W. R" ce St., 
Portland 

R.uTHER.FORD, PHILIP .r., 401 Sta te St., 
West Lafa~·rt.tc 

IOWA 

Memb ers: 
ANDERSON, LT. ( j .g.) D. I., U .S.N.R-., 

Story City 
BABEL, FRED J., Dairy Ind. Dept., Iowa 

State College, Ames 
BAKER, MERLE P ., Dept. of Dairy Ind. , 

Iowa State College, Ames 
BIRD, EMERSON W., Dept. of Dairy In

dustry, Iowa State College, Ames 
BONEWITZ, PAUL W., The Rex Co., P. 0. 

Box 296, Burlington 
·M- '!\~ew member. 

• BOYNTON, HILTON, Iowa State College, 
Ames 

CANNON, C. Y ., Animal Husb. Drpt., 
Iowa State College, Ames 

CANNON, ROBERT Y., 2221 Donald St., 
Ames 

DICKERSON, GORDON E. , Regiona l Swine 
Lab., Ames 

ESPE, DWIGHT L ., 612 Lynn Ave., ,\mes 
FAHL, Jos. R., 1417 E. Lombard St., 

Davenport 
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Goss, E. F ., Dept. of Dairy Ind., Iowa 
State College, Ames 

HANSEN', ELMER N., 418 Stanton Ave., 
Ames 

HEDRICK, THEODORE, 111 Ca mpus A,·c., 
Ames 

IVERSON, C. A. , Dept. of Dairying, Iow:c 
State College, Ames 

JOHNSTON, FLOYD, 203 Monill Hall, Iowa 
State Coll ege, Ame" 

KISSEN, BENJAMIN, Hy·Gradc Food 
Prod. Corp. , P. 0. Box 868, Cedar 
Rapids 

L USH, JAY L., Agric. Hall, Iowa State 
Coll€ge, Ames 

.:VfENNEN, K. E., Armour Cremneries, Des 
Moines 

3fOR'I'ENSEN, M., Iowa State College, 
Ames 

NELSON, F. EUGENE, Dept. of Dairy Ind., 
Iowa Sta te College, Ames 

POR'rER, ARTHUR R., Ext. Service, lo\\'rr 
State College, Ames 

R UDNICK, A. W., 214 S . Russell Ave .. 
Ames 

R.ussELC, 0. M., 341 E. Willow, Cherokee 
SANDERS, L. R., Hutchinson Ice Cream 

Co., Cedar Rapids 
THOMAS, B. H., 315 Lynn Ave., Ames 
UNDERBJERG, GRAVERS K. L., Vet. Res. 

Inst ., Iowa State College, Ames 
·wEAVER, RussELL C., 310 S. Tennesscl', 

Mason City 

WEGERMANN, B. H., 864 18th St., S. E., 
· Ceda r Hapids 

S·ub.o,;CI'I:bcr.<.; : 

Do\\·,; )fA~ I TI DAIR \' FAR)l, 809 Seem· 
ity B ldg ., Cedar Rapids 

FORT DODGE CREA~lERY Co., Fort Dodge 
GLENWOOD S'I'A'l'E S CHOOl., Glenwood 
IOWA STATE CoLLEGE, Library, Ames 
S'l'ATE UNIVERSITY OF IowA, Library, 

Library A1inex, Iowa City 
SWANSON, H. W., 1684 Northwest D rh·e, 

Des Moines 10 

St·udent Atfil·iates: 

ANDERSON, J{EITH, 2f)l~ Wood St., Ames 
BAKER, RoscoE J., Ontario Rd., Ames 
CHI NN, S'l'ANI.EY, 2481 Lincolnway, Ames 
ELLIS, D. J., 126 Stanton Ave., Ames 
GLOWZEWSK¥, S/SGT. J . A., 4:!2 Superior 

St., Storm Lake 
HICKS, LT. CHARLES, c/ o J. W. H eald, 

Rolfe 
L AXG, GENE, 125 K. H yland, Ames 
LEZ, LUIS GONZA, ~184 Lincolnway, 

Ames 
} IORTIMER, JACK, 145 Sheldon, Ames 
SA LMERON, RODRIGO, 2184 Lincolnway, 

All)CS 

SWA NSON, GERALD, Kelley 
\\'RIGH'l' , R K., H enderson 

l( .\ NSAS 

M embe1·s: 
A1'KESOx, :E'. W., Dairy Husb. Dept., 

K a nsas State College, Manhattan 
BA UMAN, LEON, K ansas St. Bd. of 

Health , Stnto House, Topeka 
CAULFIELD, W. J ., Dept. of ·Da iry Husb. , 

K a nsas State College, Manhattan 
DU NLAP, J. C., Meriden Creamery Co., 

Hutchinson 
GOODBARY, W. ALLAN, lola 
IBSEN, HEMAN L., Dept. of Animal 

Husb., Kansas State College, Man· 
hattan 

LI NN, J . W. , Ext. Div., Kansas State 
College, Manhattan 

Y(AR'L'IN, Wn,LARD H., Kansas State Col · 
lege, Ma nhattnn ' 

*PAR SONS, ENS. MERLE J., U.S.N.H., 631 
Linco ln St., Emporia 

SHIPLEY, LT. A NGUS M., P.O.W. Camp, 
Concordia 

STOVER, R . L., Ext. Servi~e , Kansas State 
College, Manhattan 

W.\LES, Jf .\ROLD 0 ., Johnson 
Wn.KOW SKE, HowARD, 4~7 Sylvan St., 

Emporia 
WISE, GEORGE H., Dept. of Dairy Husb., 

Kansas State College, Manhattan 

Sub•cribe·rs: 
KANSAS STA1'E COLLEGE, Library, Man· 

hattan 
C\ UTRENA MILLS, INC., 44 Ewing St., 

Kansas City 
POR'l'ER LIBRARY, Kansas State Teachers 

College, Pittsbm·g 
REEVES, E. R., R. R. #3, 4729 Mabel St., 

Kansas City 
YARNELL, RAY, Editor, Capper's Farmer, 

Ca pper Publications, Inc., Topeka. 

.1 ssociate Su bsrribers : 
GARDINER DAIRY & I cE CREAM Co., Gar· 

den City 
TOPEKA P t:RE MILK, 400 Jackson St., 

Topeka 

KE~'J'CCKY 

M embers : 
BARKMAN, J . 0. , Dairy Dept., Univ. of 

K entucky, L exington 

* New member. 

COPELAND, LYNN, Dairy Ext. Dept., 
Univ. of Kentucky, Lexington 

ELY, FoRDYCE, Unh·. of K entucky, Lex· 
ington 
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JI~:RVEY , MARSHALL C., 2026 'l'ylcr Lane, 
Louisville 5 

::VIORRI SON, H. B., Dairy Dept., U ni v. of 
K entucky, Lexington 

S uMME, JoHN J., ~ 24 E . ~Oth St., Cov· 
ington 

Snbscrib ers: 
DELOZIER, HARRY, 242 E. Madison, Room 

112, Louis\"ille 
Ewi NG, C. 0 ., Oscar Ewing & Sons, Box 

1017, Louisville 
JOH NSON CAMDF. ~ LIBRARY, Morehead 

State Teachers Coil., Morehead 
MURRAY S'l'ATE TEACHERS Cor~LEGE, Li· 

brary, Murray 

OsBURN, }'. H., Falls Cities Coop . Milk 
Prod. Assn., 229 Bourbon Stock Yards 
B ldg., Louisville 

JosEPH E. SEAGRHT &. SoNs, I Nc. 7th 
St. Rd., LouisYillc ' 

UNIVERSI'l'Y OF KEN'l'UCKY, Expt . Sta· 
tion Lib. , Lexington 

WES'l'ERN KENTUCKY ST.\TE TEACHER S 
COL., Bowling Green 

Associate Sub scribers : 

EWI NG VON· ALLMEN DAIRY, Box 777, 
Louisville 

KENTUC KY D.\IRIES, 981 S. Third St., 
Louisdlle 

LOUISIA NA 

M embers: 
AUTREY, DR. K. M., R.oute #1, Many 
BROW N, DR. C. A., Southem Dairy 

P rods., Inc., 6317 S. Robertson St., 
New Orleans 

DAVIS, C. C., 6343 W . End Blvd., New 
Orleans 19 

FLAKE, J . C., 3239 Spain St., New 
Orleans 17 

FLETCHER, LA NE, John McNeese Jr. Col· 
lege, Lake Charles 

GAALAAS, R. F ., Iberia Livestock Expt. 
Farm, J eanerette 

GELPI, A. J ., JR., Assoc. Prof. of Dairy· 
ing, University 

MIXNER, JOHN P., Zoology Dept., 
Louisiana State Univ. , Baton Rouge 

*NEASHAM, E. W., Louisiana State Univ., 
Univ. Station, Baton Rouge 

RIVERS, PHILIP, Southwestern Louisiana 
lnst., Lafayette 

Roum:ou, C. L., Dept . of Agric., South· 
westcm Louisiana lost., L afayette 

R.uso~·F, Lours L., Dairy Res., Louisiana 
State U niv., Ba ton Rouge 

SEATH, DWIGHT M., Agr. Expt. Station, 
University_ 

S1tbsc?·ibe1·s : 
l:'OOD & DRUG ADM., Room 225, U. S. 

Custom House, 423 Canal St., New 
Orleans 

LOUISIANA PoLYTECH:-<IC I NST., Librar •, 
R.uston 

LOUISIANA STATE UNIV., Library, Uni· 
versity Station, Baton Rouge 

SOUTHERN UNIVERSITY, Library, Scot· 
land•ille 

S'l'EPHENS MEMORIAL LIBRARY, South· 
westem La . lnst., Lafayette 

VE'l' ., NEW ORLEANS PORT OF EMBARKA· 
'!'ION, X cw Orleans 

M embe?·s: 

MAI NE 

S·ub.scriber.s : 
CAIRNS, G. M., Dairy Dept., Univ. of 

Maine, Orono 
DoR ·t:Y, L. M., Dairy Div., Univ. of 

Maine, Orono 
R ANDALL, C. C., 34 Waldo A\·e., Belfast 

U NIVE:RSI'l'Y or• MAINE, Library, Orono 

A ssooia.te Subscribe·rs: 
SEAL'rES'l' LAn., General I ce Cream Corp., 

323 Commercial St., Portland 

MARYLAND 

M embers : 
ARNOLD, FLOYD, Ext. Service, Univ. of 

Maryland, College Park 
BERRY, M. H., Dairy Husb. Dept., Univ. 

of Maryland, College Park 
BRAUNER, DONALD J., 5021 37th Place, 

Hyatt sville 
CARY, C. A., 4605 Queensbury Rd., River· 

dale 
CASKEY, C. D. , JR., Southern States 

Coop., 2101 E. Fort Ave., Baltimore 
30 

GONVERSE, H. T., Beltsville 
CuLVER, VERE S., Port Deposit 

• New member. 

E NGLA:-<D, C. W., 4408 Underwood St., 
Hyattsville 

*FARR, R.. H., 1600 Seminary R.d., Si lve r 
Spring, Md. 

HARDING, DR. H. G., Sealtest Res. Labs., 
1403 Eutaw Place, Baltimore 17 

HARVEY, S. H., c/ o Dr. C. W. England, 
Univ. of Maryland, College Park 

HODGSON, R. E., 7006 Wake Forest DriYe, 
College Park 

HYATT, GEORGE, JR., Dairy Dept., Univ. 
of Maryland, College P ark 

JOHNS?N, ARNOLD H ., 1403 Eutaw Place, 
Baltimore 
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LEIGHTOX, ALAN, Bur. of Dairy Ind., 
P . 0. Box 5, Brentwood 

LESCUHE, J. M., Fairfield Westcl'll Mary
land Dairy, Linden Ave. & Dolphin St., 
Baltimore 

MACDONALD, ALEXANDER, 9 Park Valley 
Rd., Silver Spring 

MARTY, Iv,AN M., Bur. of Milk Contro~, 
S:111it.ary Sect., Heulth Dept., Balti
more 

)fA'J"I'HEWS, Crr ARLES A., U. S. Bur. of 
Dairy Ind. Sta., Nation. Agric. Res. 
Center, Beltsville 

yfcELWEE, H. W., 201 Reynolds A \'C. , 

Hagerstow11 
:MECHAM, C. MARION, 2503 Taylor Ave., 

Baltimore 14 
METCALF, K . L., Box 459, Frederick 
MOORE, L. A., Dept. of Dairy Husb., 

Univ. of Maryland, College Park 
MYERS, R. P., l403 Eutaw Place, Balti

more 
NAYLOR, ENS. H. B., 3301 Park A.\'e., 

Frederick 
NH'OLE'l', BEN H., Bur. of Dai ry Ind., 

Beltsville 
SANDHOLZER, LESLIE A., Tech. Lab., ]<'ish 

& Wildlife Service, College Park 
SIEGEL, MAURICE, 15 S. Gay St., Balti· 

more 
SIEGMUND, DR. H . B., Hendler Creamery 

Co., llOO E. Baltimore St., Baltimore 
SMITH, F. R., Camp Detrick, Frederick 
TYLEI\, MAx E ., Camp Detrick, Frederick 

WHI'l'AKE:R, R.. , National Dairy Prod. 
Corp., 1403 Eutaw Place, Ba ltimore 15 

WooDWARD, T. E., 6801 Pinrway, Hyatts· 
ville 

S ubscribe·rs: 
BELTSVILLE BRAK CH, U. S. Dept. of 

Agric. Lib., Center Bldg. , Beltsville 
LIVE STOCK SAN I~'ARY SERVICE, Labora· 

tory, College Park 
SEALTES'r, INC., Library, 1403 Eutaw 

Place, Baltimore 17 
STATE DEP'l'. OF HEALTH, 24ll N. Charles 

St., Baltimore 
THOMAS SUPPLY Co., G. L . Thomas, Jr., 

Lilypons 
UNIVEHSI'l'Y Ot' MARYLAND, Library, Col· 

lege Park 
VET., CAMP DETRICK, Frederick 
VET., EDGEWOOD ARSENAL 
VET., l-IDQS. THIRD SERVICE CoM., 

U.S.P.O. & Court House, Baltimore 2 
WELCH, WILLIAM H., Medical Library, 

1900 E . Monument St., Baltimore 

Associate S nbsc?'·ibers: 

KRESS FARM DAIRY, I NC., Preston & 
Gay Sts., Att.: H. K . Harrison, Balti· 
more 

S tudent Affil·iates: 

PORTERFIELD, IRA D., Dairy Dept., Univ. 
of Maryland, College Park 

MASSACHcSETTs 
Members: 

ALGER, JAMES W., 32 Federal St., Box 
127, Reading 

ARCHIBALD, JOH N G., Dept. of Animal 
Hush., Mass. State College, Amherst 

B~;RGGREN, RU'l'II E. L., 15 Adams St., 
Winter Hill 

BIRDSEYE, CLARENCE, Eastern Point 
Blvd., Gloucester 

BRADFIELD, ALEC, 43 Farwell Ave., Mel· 
rose 76 

BURNHAM, A. CLAYTON, JR., Box 117, 
Wenham 

CAMPBELL, P . A., Eastern States Farm· 
ers Exch., West Springfield 

COOLEY, Lours A., Mgr., Whiting Milk 
Co., 570 Rutherford, Boston 

COR'!', JosEPH C., Milk Control Bd., 209 
Washington St., Boston 

FAWCE'rT, CLIFFORD J. , Massachusetts 
State College, Amherst 

FAY, A. C., H. P. Hood & Sons, 500 
Rutherford Ave., Boston 

FOLEY, RICHARD C., Stockbridge Hall, 
Massachusetts State Coli., Amherst 

FRANDSEN, J . H ., Dept. of Dairy Husb., 
Massachusetts State Coli., Amherst 
*New member. 

FREEMAN, STA NLEY L., 419 Spring St., 
West Bridgewater 

*HOLMES, ARTHUR. D., Massachusetts 
State College, Amherst 

HORSELY, E. M., Deerfoot Farms Co., 
Southboro 

HowARD, HARLAN A., 750 N. Pleasant 
St., Amherst 

.JENKINS, HERBERT, 22 Washington St., 
Somerville 

JOHNSON, LAWRENCE W., 155 Lexington 
St., Waltham 54 

KAYE, AR'l'HUR E., 35 Buckholtz St., 
Springfield 

LINDQUIST, HARRY G., Dept. of Dairy 
Ind., Massachusetts State Coli ., Am· 
herst 

LYTHGOE, HERMANN C., Food & Drug 
Div., New Hosp. Bldg., State 'l'ubercu· 
Josis Sanatorium, Westfield 

MARCUS, THEODORE, 513 Warren St., Rox· 
bury 21 

MCMILLAN, DONALD Y., 17 Summit Ave., 
Brookline 46 

*MO.TONNIER, RoBER'!' W., 10 Forest St., 
Cambridge 

MUELLER, W. S., Dept. of Dairy Ind., 
Massachusetts State College, Amherst 
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NICKOLLS1 C. R , 500 Rutherford Ave., 
Boston 

*RICE, V. A., Massachusetts State College, 
Amherst 

ROBERTSON, A. A., City Hall, Newton 
SELBY, HOWARD W ., 88 Cambridge St., 

Charlestown 
SHRADER, DR. J. H., Enstern Nazarene 

Col!., Wollaston 
*SIBLEY, JOHN R., SpcnrPr 

SMITH, ALBERT W., United Dairy Sys· 
tem, Sp ringfield 

*SMITH, CHESTER G., Box 14 1, H adley 
SMITH, H AROI,D vV., 16 Tantallon Rd. , 

Andover 
WARD, RUEL E ., Eastern States Farmers' 

Exch., Springfield 
\'VATSON, JAMES G., New England Home· 

stead, Springfield 
WHI1'WORTH, JOHN, 40 Garlund St., Mel· 

rose 76 
vVILLMAN, ALFRED, 19 Elizabeth Rd. , 

Belmont 

S nbscribers: 
ATLANTIC REs. Assoc., INc., Newton· 

ville 
WALTER BAKER & Co., INC., Att. : N. W. 

Keq1pf, Dorchester 
BoARD OF HEAL'l'H, Milk Inspector, Box 

45, Southbridge 
BOSTON MOLASSES Co., 131 State St., 

Boston 
BosTON PUBLIC LIBRARY, Copley Square, 

Boston 
BURKE, EDMUND \V., 76 Spruce St. , 

Watertown 
DEPOT VET., BOSTON Q.M. DEPO'r, Room 

#79, Faneuil Hall Mkt., Boston 9 
DIY. OF FooD & DRUGS, Room 524A, State 

House, Boston 

ESSEX AGIUC. SCHOOL, Hathorne 
F. W. FAXON Co., 83 Francis St., for : 

Univ. of Louvain, Boston 
KAPPLES, J. W., 1431 Hancock St., 

Quincy 
MASS. I NS'!'. O~' TECHNOLOGY, Libra ry, 

Cambridge 39 
MAssACHUSETTS STA'rE CoLLEGE, Goodell 

Lib. , Amherst 
MI,ARS, ROBERT P., 3 Buckingham Rd. , 

Milton 
MIDDLESEX UNIV. LIBRARY, Waltham 
VE'I'., BOSTON P. 0. E ., Boston 
VE'r., HDQ. FIRS'!' SERVICE COMM., 808 

Commonwealth Ave., Boston 
VE'l'., FIRST SE&VICE COMM. LAB., 281 

South St., Jamaica. Plains, Boston 
H. K. WEBSTER Co., 24 West St., La"·

rcnec 

A ssociat e SIIIJsc•·ib ers: 
DAVID BuTTHICK Co., 30 Mill St., Arling· 

ton 
GENEI<AL I cE CREAM CO&P. , North Abing

ton 
NoR~'O N, HAYMON!> P., H . P. Hood & 

Sons, Inc., 58 Morton St., Newton 
Centre 

PI~'TSFIELD MILK EXCH., 120 Francis 
Ave., Pittsfield 

WHITE, MRS. A NNE, General I ce Cream 
Corp., Springfield 

Student Affiliates : 
CLAPP, ELMER E., JR., vVest St., Leeds 
MA&cH, RICHARD P., 30 Otis St., Med

fo rd 
MON&OF;, ROBERT A., 97 Broad St., We~·

mouth 

MICHIGAN 

M e1nbe1·s: 
ALGER, HARRY B., 13505 Griggs, De· 

troit 4 
ANDERSON, A. C., Schoolcraft, Kalama· 

zoo County 
ANTHONY, E. L., Michigan State College, 

East Lansing 
BALTZER, A. C., Dairy Dep t., Michigan 

State College, East Lansing 
BECH'l'EL, H. ERNES'l'1 Box 68 1 N . End 

Station, Detroit 
BRYAN, C. S., Bact . . Dept., Michigan 

State College, East Lansing 
BURLINGAME, M. M., Borden's Farm 

Prod. Co., 3600 Forest Ave., E., De
troit 

*CHRISTIANSEN, JAMES B., Box 68, North 
End Sta., L a rro Res. Farm, Detroit 2 

CoLE, CLA&ENCE L. , Dept. of Animal 
Husb. , Michigan State College East 
Lansing 
*New member . 

COPE, GEORGE, 19915 Imperial Highwa ~· , 
R.cdford Township 

*COUR'l'IS, .JoSEPH W., 422 Cross St., Ann 
Arbor 

CRONENWETH, H . E., 642 New Center 
Bldg. , Detroit 

DUNCAN, CLIFFORD W., Expt. St. Chem· 
is try , East L ansing 

DU NN, J. A., Diamond Crystal Salt Co., 
Inc., St. Clair 

FABIAN, }'. W., Div. of Vet . . Science, 
Michigan State College, E ast Lansing 

GIERBACH, GEORGE, Soo Creamery, Sault 
Ste. Marie 

GOULD, IRA A., Dairy Dept., Michigan 
State College, East Lansing 

GREGAREK1 FLOYD J., 3730 Montgomery, 
Detroit 

HAYS, J. G., 605 Butterfield Dr., E ast 
Lansing 
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HORWOOD, R USS EI,L E., Dairy Hush. 
Dep t., Michigan State College, East 
Lansing 

Jiu F~'MAN , CARL F., Daii·y Dept., Michi
gan State College, East L a nsing 

H UMPHREY, GEORGE C. , 407 E. Court St., 
Ludington · 

JE NS EN, J. M., Dairy Dept., Michigan 
Stn te College, East Lansing 

JOHNSON, GEORGE K., Box 288, Iron 
River 

JONES, V. R., c/ o J. B. Ford Co., Wya n-
dotte 

KREHL, E. C., 15868 Whitcomb, Detroit 
LEPARD, OLIN L., T ekonsha 
LUCAS, P. S., 909 Sunset Lane, East 

Lansing 
Mci NTYRE, GEORGE S., Chatham 
MILLER, CHARLES D., Eaton Rapids 
MORLEY, LEWIS W., Michigan Milk Prod. 

Assn. , 406 Stephenson Bldg. , Detroit 
OLSON, MAJOR J. C., JR., Biologic Prod. 

Lab., U. S. Army Med. Dept., DeWitt 
Rd., Lansing 4 

*PARKS, SAM R., Sturgis Milk Co., Sturgi s 
PETRIIc, ERNEST B., Lockshore F arm, 

Cressey 
RICHA RDS, Vlf. F., Mason 
ROEHM, L. S., The Dow Chemical Co., 

Midland 
RoGICRS, C. A., 8731 Wi tt St., Detroit 
SAN !JBURG, MRS, CARL, H a rbert 
ScrmmENHELM, E . C. , Da iry Bldg., 

Mi chiga n State Co ll ege, E ast Lansing 
S iciDicL, C. J·., 1838 McKinley Ave., Bay 

City 
SEIDEL, MARTIN, 403 E. John St., Bay 

City 
SNYDER, WOODROW, Dept. of Dairy Hush., 

Michigan State College, East Lansing 
S·rAFP, CHARLES, Larro Res. F arm, North 

End Sta., Box 68, Detroit 
STEPHENSON, ROBERT, 822 N. Main St., 

Three Rivers 
STINE, V. L., Dept. of Dairy Hush. , 

Michiga n Stn.te Coli., East Lansing 
SYKES, ,TOSEPH F., Michigan State Col

lege, Ea st La using 
'l'Rou·r, G. MALCOLM, Dept . of Dairy 

H ush., Michigan Sta te College, East 
La nsing 

'l.'URNEY, G. J., Hoom 205, City H all, 
L:m sing 

'W EAVER, EARL, Dairy Dept., Michigan 
State College, East Lansing 

WEilER, D ALE K ., Box 2007, Michigan 
AYe. Sta., Lansing 11 

ZOLLER, DR. J-IAHP~:R F., 12105 North
lawn Ave., Detroit 

S abscribers: 

BEACH, B . F., Michigan Prod. Dy . Co., 
Adrian 

BRYAN'!', C. B . A., Gen. Del., Box 455, 
Montgomery 

CHRISTY, C. ]<'., Kalamazoo Veg. Parcll · 
ment Co., K ala mazoo 

DETRO!'!' PUBLIC LIBRARY, Woodward & 
Kirby Aves., Detroit 2 

GELATIN' PROD UCTS Co., 9425 Grinnell 
Ave., Dcfroit 13 

GERBEit PROD UC1'S Co., L abo ratory, Fre-
mont · 

H EAL1'H ])EPART!JEN'l', Bu reau of L abs., 
l<alamazoo 9 

HE.\L'I'H DEPT.; Room 110, City H all, 
Saginaw 

LARROWE MILLI NG Co., Box 68 , North 
End Station, Detroit 

MICHIGAN STA'l'E COLLEGE, Dairy Hush. 
Dept. , East L a nsing 

MICHIGA N S•rNrE COLLE:GE, Library, East 
L a nsing 

SANn'ARY DAIRY Co., Box 125, Muskegon 
SULI,IVAN l\IILK PRODUCTS, Battle Creek 
W AGNER, GAR, McDonald Coop. Dairy 

Co., 617-21 Lewis St., F lint 3 

Llssoci.ate S ·abscrib crs : 

DETROl.1' CREAMERY Co., 333 Grand RiY er 
Ave., Att.: C. J. Schneider, Detroit 3 ~ 

Stnclent Affiliates : 

BOR'l'REE, ALFRED L., 23H Valley Ct., 
Bast Lansing 

CHEESMAN, EDWA RD C., ~621 Coplin 
A,·e., Detroit 15 

M INNESOTA 

M embers: 
AHr,, MARTIN V., Bridgemnn-Russell Co ., 

Duluth 
AHLS'l'RAN D, ERrc, 515 State Off. B ldg ., 

Da iry & Food Dept., St. P a ul 1 
AS1'I\OTH, FRANK B ., 1453 Hythe St., 

St. Pau l 
BA I<KER, E. M., Roch ester Dairy Co., 

Rochester 
BONNEY, RICHARD, 507 S. CJc,·clund, St. 

Pau l 
COMBS, W. B., Dairy J)i,-. , University 

Farm, St. P a ul 

* New 1nem ber. 

Couur·rm, S . '1' ., University Fa rm, St . 
Paul 

EREKSON, J. ARION,· Dairy Dept., Univ. 
of :Minnesota, St. P n.u I 

J<, ERRARI, C. G., 2010 E . IIcnn , Minneapo
li s 13 

F I'I'CH, J . B ., Dept. of Dairy Husb., 
U niversity Farm, St . Paul 

FREDERIKSEN, F. M., 222 Third St., 
N. E., Fari bault 

GILMORE, L ESTER 0. , Dairy J;)ept., Uni 
ve rsity F arm, St. Paul 

GOFORTH, HOWARD J., 415 Grove, St. 
Paul 
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Gu r.LICKSO)<, '1'. \N ., U niv. of Minnesota, 
· St. P a ul 
HALVERSO)<, RALPH, 3335 Holmes, Min· 

neapolis 8 
H ANSON, CLE~n;N'l'S C., Barnum Cream· 

cry Co., Barnum 
JfA NSON, RAYMOND L., RoclJester Dairy 

Coop., Rochest e1· 
H AII"KINS, OR\'ILLE J., Da iry Division, 

l niL of ){innesota, St. Paul 
I-lt:.H.Y, H EXRY A., Da iry Products L ab s., 

2244 C:uter Ave., St. Pa ul 
JEJOIEss, RoBERT, DiL of Agric. Bio· 

chemi stry, Universi ty Fnnn , Ht. Paul 
K E'l'CIIAM, WESLEY J., 1125 9! Ave., 

S. R, Rochest er 
K UK Kt:r., n.E!)!OLD, Dairy Husb. D h·., 

Unh·e ,·s ity }'arm, St. Pa ul 
LEIGHTON, RAMER, Uni1·crsity Farm, St. 

Pa ul 
LOHMANN, ARNOLD, Zumbrota 
LUBY, DAN IEL J., 1225 Juno St., St. Paul 
){ACY, JI,IROI,o, Div. of Dairy Husb., 

U niY. Farm, St. Paul 
MATTSON, H . A.,•Ivcs I ce Crea m Co., 128 

Univ. AYe., S. E ., Minneapo li s 
*MILLER, vVALLACE, New Prague 

NELSON, H. Goot' REY, Div. of Public 
H ealth, 401 City H a ll, Minneapolis 

P ALMER, L EROY S ., University Farm, 
St. P a ul 

PETERSEN, W. E., Dairy Dept., U ni1·er· 
sity F aTm, St. Paul 

SEARLES, H. R. , Un iver ity Farm , Ag r. 
Ext. Div., St. Paul 

SLATTER, \V ALTF:H, E 32, 2024 Common
wen lt h A 1·e., St. Paul 8 

SOI!ENSE:<, C. M., 739 P illsburg Ave., St. 
Paul 

VACHA, G. A. , Uoom 527, State Office 
B ldg., St. Paul 

vVr:IRE'l'HER, }'HAN('IS J ., Div. of Vet . 
Med., Univ. of Miuncso tn, St. Paul 

vVILSON, JOHN L., E conomics Lab., Inc., 
914 Guardian B ldg., St. Paul 

ZAKARIASEN, BEN )1. , 1369 CJeye]and 
AYe., N., St. Paul 

Subscribers : 

Ancnt:R·DAN IELS-MJDLAN D Co. , Dil". of 
B iologicnl Res. & Dev., Att. : L ab., 
P. 0. Box 839, Minu e:~po li s 2 

BHIGH'l', W. M. , c/ o J. R Watkins Co., 
150 L iberty St., Winona 

J AMES JEROME HILL HEr' . LIBRARY, St. 
Paul 2 

C\'ELSON, J. WESLEY, Ca rgill , Inc., 116 
Corn E xchange, Minneapo lis 15 

UNIVEHS I'l'Y }',IRM, Library, St. Paul 

A ssocia,t e Subscribers : 

FIRST DIS1'RI C'L' ASSN., Litchfield 
HOGA NDER, JOH N E., Northland Milk & 

I ce Crea m Co., 11 vV. 28th St. , Minne· 
a polis 

.JOHNSON, )[. R., Box 671, Willma r 
)iARJGOLD DAIRms, I Nc., Att. : E . J . 

Koeneman, Rochester 

){ISSISSIPPI 

M emb e>"s : 

CowSER1', W. C., Box 452, State College 
HEH ZER, F. H. , Dept. of Dairying, Mis· 

siss ippi State College, State College 
H IGGINS, L. A., Starkvi ll e 
JoH NSON, FRANK, Pontotoc 

*MERcn:n,, JoH N D. , Corinth 
Mrrcnnr., S. B ., Water Valle.'· 
MoonE, J . S., Dairy Dept., Mi ssissippi 

State Co llege, Stat e qoll egc 
*VAND EV E)!DER, PFC. V. C., Vet. Dct., 

K eesler Field 

W ATERS, RICHARD E ., State College 
WF.RLI NG, vV!LLIA)[ IT ., Medical Detach. , 

K eesler Field 

Su bscribers: 
ALCORX A & ) 1 CoJ, LEGF., Librnry, AI· 

corn 
GENERA L LIBRARY, Mississ ipp i State Col

lege, State College 
){cWILUAMS, H. F., SR., c/ o Hatties · 

bu rg Creamery, Hattiesburg 

MISSOURI 

M embe1·s: 
BRODY, SAAJXEL, Dairy Dept., U ni 1·. of 

Mjssouri , Co lumbi a 
DAVIS, GLENN G., Rt. 6, Colum!Ji:J 

•·])Ew, GEORGE, 3915 P a sco Bini., I<:msns 
City 4 

GARRISOX, EAR!, H., Dept. of Dairy 
Husb. , U1ti1". of Missou ri , Co lumbi:t 

GRAHA)f, DR. W. R. , Cc rophy l L abs., I nc., 
P. 0. Box 356, Knn sn · City 10 

1-IALr.J, 'VARREX C., Jack on County 
H ealth Dept., 313 S. Liberty St., Inde· 
pcndence 

*New member. 

HEIXE)!.I:<:< , Bt:RDE1', 547 Cozy, Spring· 
fie ld 

H EXRY, VAX CE, Box 430, Neosho 
HF.R)!A )<, H ARRY A., Dept. of ])air:· 

Husb., Co lum!Jin 
H uNT, E nw. S., 4933 Tr ncy, Ka nsa s Cit:· 
H liN'l', LES I.I!c h, P et Milk Co mpn n:·, 

1401 A rc:~d e Hldg., St. Louis 
I ·•·scn NER, E. 1'., Eckles Hall , UniY. of 

) f issouri , Co lumbia 
*JOHXSTOX .. J. H., 1247 \ V. 72nd Terrace, 

Kansas Cih · ;) 
.JORDAX, H. C., P. 0. Box 1593, S . S. 

Sta ti on, Springfield 
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*KNU DSE~, ]';owm, 814 E. 8th St., Tren 
to n 

KOCHER, DANIEL S ., A ines Fnrm Dairy 
Co., 31st & Gi llha m l{d ., Kansas City 

LA'l'ZER, l{OBEM' L., 1401 A rcade Bldg., 
St. Louis 

LEACH, .CORL A., Miller Bldg., ' 8th & 
Broadway, Columbia 

LIDE, B. M., JR., 2001 Chestnut St., St. 
Louis 

L YNCH, ARTHUR D., 511 Locust St., St. 
Louis 

Mci NTYRE, C. \V., Hatch Farm, Oakwood 
PLATTENBUIW, H . H., Home Dairy, P. 0. 

Box 34, Kansas City 
PowELL, E . B., }~alston Pnrina Co., Ex

perimenta l Farm, St. Louis 
QUIGLEY, J. V., Chapman Dairy P rod., 

P. 0. Box 53, Kansas City 10 
l{AGSDALE, A. C., Eckles H all, Univ. of 

Missouri, Columbia 
-!{EGAN, M. J ., Dairy Dept., Univ. of Niis

somi, Colnmbia 
HEGAN, W. J., Boonville 
R.EID, WM. H. E., Dept. of Dairy Husb., 

U ni v. of Missouri, Columbia 
R EINEKE, E . P., Dept. of Dairy 1-Iusb., 

U niv. of Missonri, Columbia 
T HOMPSON, J. C., Ral ston -Purina Co., 

835 S. 8th St. , St. Louis 2 
'l' URNER, CHARLES W., Dep t. of Dairy 

Husb., U niv. of Missou ri, Columbia 
VARNEY, BRUCE, Cerophyl L abs., Inc., 

P. 0. Box 356, Kansas City 10 

WO NDER S, L'l'. GLENN ])., 0-1546853, Co. 
A, 370 Med. Bn., A.P.O. 46!, Ft. 
Leonard Wood 

S nbsrr ibers : 

AGRI CU LTURAL LIHRARY, Uni v. of Mis 
souri, Co lumbi a 

A1mRICAN DAIRms, I Nc., P. 0 . Box 286, 
Att .: G. W. McLatchey, K ansas City 

DERAEF CORP., 208 Alameda Rd., Kansa s 
City 2 

GILKEY, Dn. J-lAHIW M., 1624 Profes
sional B ldg., 1<ansas City 6 

FEDERAL MILK M AR KET ADMN., St. :Louis 
Marketing Area, 4030 Chouteau Ave., 
St. Louis 

H YER, L . W. , 400 S. 14th St., St. Louis 
LI NCOL N UNIVERS ITY, Library, Jefferson 

City 
MUNICIPA L REf'ERENCE LIBI\ARY, R.oom 

408, City Hall, St. Louis 3 
S1'. LOUIS DISTRI CT DAIRY COUNCIL, 4030 

Chouteau Ave. , St. Louis 
S'I'URHAHN, R. E ., St. Louis Labs., 1155 

S. Big Rend Blvd., St. Louis 17 
VE'I'. , KA NSAs CITY Q. M. DEPO'l', K ansas 

CitY 
WALI~ACE, V. M. D 'ARCY Anv•r. Co. , Mis 

souri-Pacific Bldg., St. :Louis 3 

A ssociat e S nbscr·ibe•·s : 

DELUXE IcE CREAM Co., 4218 La clede 
AYe. , St. Louis 

MONTANA 

M embers: 
BRENCE, JOHN L. , Dept. of Dairy Ind., 

Montana State College, Bozeman 
*CA~IPBELL, DucE, Box 418, Missoula 
*HARRISBERGER, wARREN, 303 N. 24th St., 

B illings 
JANZEN, HAROLD W., 121 N. Tracy A,·e., 

Bozem;m 
KOPLAND, D. V. , Huntley Field Station, 

Huntley 
MITCHELL, FEHG US G. , Ayrshire Dairy, 

Great Fal ls 

Xnso~, J. A., Dept. of Dairy Ind., 
Montana State College, Bozeman 

·•RosENEAU, FRED, 1210 6th Ave., N ., 
Great F alls 

TRE1'svr;N, J. 0., Dairy Specia li st, Mon
tana State College, Bozeman 

Su b scrib e•·s : 
LIVESTOCK SANI'l'ARY BOARD, Helena 
)10~1'AXA S·rATE COLLEGE, Library, Boze

man 

NEBHASKA 

Me111b ers : 
BRUN NER, JJr. T. F. , se,·cnth Sen·ice 

Comm:tnd Lnl.J., Ft. Oma ha 11 
CROWE, L. K. , Da.iry Dept., Univ. of Ne

b rn sk:-1 , Lincoln 
DAn s, H. P., Dniry Dept., Univ. of Ne

hrn skn , Lincoln 
DAY, R. E., Alli ed Mil ls, In c., Omaha 
DowNs, P . A. , Dept. of Da iry I-Iusb., 

l; n-i,-. of Kebraska , Lincoln 
HATHAWAY, I. L. , Dept. of D niry 1-Iusb., 

U ni v. of ~ebraska, Lin coln 
* NP w mPmhr>l' 

HowE, D . K., Fairmont Creamery Co., 
Omah a. 

TAKEhlO'l'O, MASAMI, Boystown 
'J'D[P l.ETO N, H uG H L ., 5011 Chi cago St., 

0 111aha 3 

Subsf'l'ibers: 
BliR I·:.\U OP L ABS., H ealth Dept., 108 City 

Hall, Omaha 
OMAHA Cow s·roRAGE Co., 8th to 9th on 

Farnum St., Att.: M. J . E. Klug, 
Omaha 
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RoBERTS DAIRY Co., 220 S . 20th S t ., 
Lincoln 1 

'l'HOMSEN, CARL, Mgr., Roberts Da iry 
Co., 220 S. 20th, Lincoln 

UNiv~;RSITY OF NEBRASKA Dairy Husb. 
Dept., Lincoln ' 

U NIVERSITY OF N EBRASKA, Library, Lin
coln 

VE1'., HDQ. SEVEN'l'H SKRVICE COMM AND, 
Federal Bldg., Omaha 2 

VE1' ., SEVENTH SERVICE COMMAND L AB., 
Ft. Omaha 

NEVADA 

M embers: 
H EADLEY, F . B., Dep t. of Farm Div., 

Univ. of Nevada, Reno 

NEW HAM PSHIRE 

Memb ers: 
CUMMINGS, C. M., Advanced Register 

Div., American Guernsey Cattle Club, 
P eterboro 

FARRAR, PRESCOTT, Henniker 
JOHNSON, LAWRENCE A., Ext. Dairy, 

Univ. of New H ampshire, Durham 
KEENER, HARRY A., Dept. of Dairy 

Husb., Univ. of New H ampshire, D ur· 
ham 

MooRE, H. C., Dairy Dept., UniL of New 
Hampshire, Durham 

MORROW, K . S., Dairy Husb. Dept., Un iv. 
of New H ampshire, Durham 

PIKE, AD~A B., Dept. of Agric., Concord 
SH ULT7.1 EARL N., American Guernsey 

Cattle Club, Peterborough 
SNOW, R. MILTON, 54 Abbott St., Nashua 
WEED, THEODORE H ., 20 Beech St. 

Woodsville " 

S11.bscrib ers : 

C. N . BARTEM IJ S Co., c/o Robt. B. Far· 
num, Ra ilroad Sq., Concord 

H AM ILTO N S~ll 'l'H LIBRARY, Univ. of New 
Hampshire, Durham 

NEW J ERSEY 

][embers: 
BAR'rLETT, J. W., Dairy Dept., N . J. 

Agric. College, New Brunswick 
BECKER, HENRY, Livingston Ave., Rose· 

land 
BENDER, CARL B., Dept. of Dairy Husb., 

N. J . Agric. Expt. Station, New 
Brunswick · 

B ISHOP, J OHN V., Columbus 
'* BRYAN, JOH N S., 641 P arkway Ave., 

'!'renton 8 
B UTTON, F. C., N. J. Agric. Expt. Sta· 

tion, New Brunswick 
E DMA N, GEORGE J., R. D. #1, Vincen· 

town · 
G.WN'r·r, E. A., Box 52, Cranbury 
GREEN, ~- 1<'., 100 Bayard St., New 

Brunswi ck 
HERROLD, JOHN, Library , National Oil 

Prod . Co., H a rrison 
HoLESKI, FRA~K, 45 \ 'layne Ave., River 

Edge 
KEENEY, MARK H., Cedar Grove 
KING, WrLT>IS A., Agric. Expt. Station, 

Sussex 
LEVOWil'Z, D AVID, N. J. Da iry Lubs., 

226 Eastern Ave., New Brunswick 
Lon, JOH N H., 280 Piage Ave., Cli fto n 
McCAN, J. C., 318 Grnnt Ave., Highland 

P a rk 
METZGER, H . . J., N . J. Agric. Expt. Stu· 

tion, N ew Brunswick 
MORA N, JAMES J ., Kimble Glass Co., 

Vineland 
*New member . 

MURDOCK, F . R., A pt. #4, 376 P ark 
Ave., East Orange 

PERRY, E . J ., N . J . Agric. College, New 
Brunswick 

REECE, RALPH P., Dept. of Dairy Husb., 
N . J. Agric. Expt. Station, New 
Brunswick 

ROBERTS, HENRY E., Dairy Dept., Rut· 
gcrs Univ., New Brunswick 

R ussY, RENEDE, Castles I cc Cream Co., 
Ga rfield 

SHUAR'l', C. EDMUND, N. J. Expt. Sta· 
t ion , Sussex . 

SNYDER, D. F ., Breyer I ce Cream Co., 
444 Raymond Blvd., Newark 

SO.\IMER, .W. A., 34 Swaine Pl., W. 
Orange 

'!'AYLOR, GEORG E E., Dairy Dept., N . J . 
Coli. of Agric., New Brunswick 

*Trrus, HARRY vV., Limstone Prod. Co rp. 
of America, Newton 

TREGURTHA, J AMES D., Newark Milk & 
Cream Co., 26 Bridge St., Newark 

VAHLTEICH, H . W., c/o Best F oods, Inc., 
Bayonne 

VOORHEES, LO UIS A., P. 0. Box 267, New 
Brunsw ick 

WALDRON, MARC C., Califon 
i 'VEA'l'HERBY, E DWI N J., 20 Third St. , 

Sussex 

Subsaibers: 
ADAMS, JosEPH E., R. D . #1, Eaton· 

town 
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BREMER, VALENTINE, 445 J a uucey Ave., 
L yndhurst 

BuRRows, JAMES, Kraft Cheese Co., J er
sey City 

CAMPBELL SOUP Co., Att .: Lab., 100 
Marl< et St., Camden 

CASSELL, W. R., White Labs., Inc., 605 
B road St., Newark 2 

GENERA L FOODS CORP., Central Labs., 
11.25 Hudson St., Hoboken 

JA NSSEN, F. W., 109 Grand St., Hoboken 
J uNE DAIRY PROD. Co., I Nc., 223 Coles 

St., Jersey City 
LIMESTONE PRODUCTS CORP. OF AMERICA, 

Newton 
MINER, H . P ., White L abs., Ine., 605 

Broad St., Newark 2 
N. J. AGRIC. EXPT. S•rATJON, Library, 

New Brunswick 
RuDEMANN,D. W., ·walker -Gordon Farms, 

Plainsboro 
SADOWSKI, GEORGE F., 131 E. 8th St., 

Clifton 

'l'ERWILLEGER & '\V AKEFJELD, I NC., 1208 · 
E . Ridgewood Ave., Ridgewood 

TOMPKINS, L. J., Packanack Lake 
VAN ORDEN, R. J ., P. 0. Box 367, Clin ton 
VET., J ERSEY CI'l'Y Q.M., DEP01', 34 Ex· 

change Place, Jersey City 
WALLACE & TIERNON Co., I NC., 11 Mill . 

St., Belleville 
WILSON DAIRY Co., New York & Adriatic ·. 

A>es., Atlantic City 

A ssociate S1tbscribe1·s: 

LASLOCKY, R.. D., Mill side Farms, R iver-
side 

PAULUS DAIRY, 191 New St., New Bruns
wick 

REED Co., I NC., B ox 191, Bloomfield 

St·udent Affiliates: 

PESTI,E, RAY I., JR., Dairy Res. Station,. 
R. D. # 3, Sussex 

NEW MEXICO 

Members : 
CUNNINGHAM, 0. C., Dairy Dept., New 

Mexico State College, State College 
NELSON, D. H., Dairy H nsb. Dept., New 

Mexico State College, State College 
*RosSEN, RALPH 'l'., B-24 School, Kirt

land Field, Albuquerque 

S nbsc·ribe1·s: 
N~:w MEXICO STATE COLLEGE, Library,. 

State College 
V.\LLEY GOLD DAIRIES, INC., P. 0. Box 

483, Albuquerque 

~EW YORK 

M ernbm·s: 
AHRENS, ALFRED H., 118-49 225th St., 

St. Albans, L. I. 
ALBRECTSEN, RAYMOND .. R., R. # 3, 

Ithaca 
AYRES, W. E., Dairy Industry Dept., 

Cornell Un iv., Ithaca 
BARTSCH, WAL'rER C. , 205 East 24th St., 

New York 
BAss, L . W., 60 E . 42nd St., New York 
BATCHELOR, R_ L., 152 W. 42nd St., New 

York 
BAYER, A. H., General I ce Cl'eam Corp., 

710 Eastern Ave., Schenectady 
*BERGER, L EO V. , c/ o S.S. Ocean Mail, 

American Mai l Line, c/o P.M., New 
York 

BORN, J. D., 524 W. 57th St., New York 
BossERMAN, ENSIGN BAYARD, U .S.S. 

P.C. -1194, c/o Fleet P. 0., New York 
B<YI'WINIK, CPL. LEONARD, 1873 48th St., 

Brooklyn 4 
BRAm'IELD, LT. R. B., 0-1107310, Co. A., 

342nd E ng. Regt., A.P.O. 647, c/o 
P.M., New York 

BRAD'I', C. G., Dept. of Animal Hush., 
Cornell Univ., Ithaca 

BRAND'r, GRAYDON W., Dept. of Animal 
H usb., Cornell Univ., Ithaca 

*New mC'mber. 

*l3&AN'fON, CECIL, Dept. of Anima l I nd. , 
Cornell Univ., Ithaca 

BREED, ROBERT S., Agric. Expt . Station, 
Geneva 

BRERE1'0N, J. G., Sheffield Farms Co., 
Inc., 524-28 W. 57th St. , New York 

BROWNELL, S: J., Dept. of Animal J-Iusb., 
Cornell Un n·., Ithaca 

BROWNING, R.. A., Pa rk & Pol lard Co., 
356 I-Im·tel Co. , Buffa lo 

BuLMER, L. C., Scaltcst, Inc., 230 Park 
Ave., New York 

BURKE, JAMES D., Rt. 4, Ithaca 
BuRRELL, LOOMIS, Cherry-B urrell Corp., 

, Little Falls 
CAHN, MAURICE M., Royal Labs., 118 E. 

28th St., New York 
CLARK, JOH N I., 94-51 140th St., Bell

rose 6, L. I. 
COLLINS, MERVYN A., Box 98, Dryden 
CoRDES, ·wiLLIAM A., Sealtcst, Inc., 230 

Park Ave., New York 
CRANDALL, W. '1' ., Cornell UniY., Ithaca 
DAHLBERG, A. C., Dept. of Dairy Ind., 

Cornell Un iv., Ithaca 
DAVISON, R. 0., 31 Nassau St., Ne w York 

*DE1'JEN, Gus•r Av H. H ., 303 W . 42nd St., 
New York 18 

DE'PWILER, B. H ., llO Hudson St., New 
York 
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D u BA CH, LT. GEo. G., 0--454048, 25Gth 
Sta . Hosp., A.P.O. 824, c/o P .M., New 
York 

DUBIN, ABRAHAM J., 336 W. End Aw., 
New York . 

EAS'I'wooo, H. S., DeLaml Sep. Co., .165 
Broadway, New York 

J';LLIO'l"I', F. IRVIN!,, U.N.R.R.A ., A.P.O. 
787, c/ o P .M., New York 

FAUS'l', HOWARD P., R. G. Wright Co., 
2933 Main St., Buffalo 

FREIDMAN, AARON, 327 Central Park " ' -, 
Apt. 5E, New Yo1·k 25 

*FROMER, MARTIN A., 51 Chaml.Jl'rs St., 
New York 7 

GAVIN, J·osEPH S., Gav in Dai1-y Lab., 200 
Stockbridge Ave., Buffalo 15 

GEORGE, A. D., Grandview Dairy, Inc., 
Arkport 

GILMORE, L. N., 1009 Cha mber of Com
merce B ldg., Buffalo 

GUTHRIE, E. S., Dept. of Dairy Ind., 
Cornell Univ., Ithaca 

HAMILTON, GEORGE B., American Maize 
Prod. Co., 100 E. 42nd St., Ne w York 

HAMLIN, FRA NK H., Papec Machine Co ., 
Shortsville 

H AND, DAVID B., Sheffield Farms Co., 
Inc., 524 W. 57th St., New York 

HARSHBARGER, CAP'!'. K. E., Hq. Second 
Service Command, Governors Island, 
New York 4 

HAR'l'MAN, G. H., 225-10 95th AYe., 
Be ll erose 

HERRING'rON, _B. L., Dept. of Dairy Ind., 
Cornell Uml'., Ithaca 

HER'L'WIG, RAYMO:-~ D, The Borden Co., 
350 Madison Ave., New Yo rk 

HESSE r.sCHWERD'l', ]~REO H., Coop. G. L. 
F. Mills, Inc., Buffa lo _ 

HILEMAN, J . L., Dai ry men's League, 810 
Burnrtt, Syracuse 

HoLr~AND, R.owr. P., Te rrace Hil l. Ithaca 
HOPKI NS, A. G., c/o VEP Poods, Inc., 

6812 58th Ave., Maspeth, L. I. 
HoPSON, G>:OHGE H., 165 Broadway, X ew 

York 
HoY NAK, P. X., c/ o R efined Sy1·ups · & 

Sugars, Inc., Ft. of Va rk St., Yo nl< ers 
H UBBELL, BI< UCE, JR., 5101 39th Ave., 

Apt. DD ll, Long I s land City 
JIUNNICU 'J"l', vVATi rER D., Nat ' I Dn iry 

Prod. Co1·p., 230 Park A,·e., New York 
17 

JAN SE", J . F., 1 U nion St., Oneonta 
JF.N SE", OTTO G., Boyce Tho mj)SOn lust. 

for P lant Res., 1086 N . B road wn~· , 
Yonkers 

J.OI-INSON, L. C., MoraYi::t 
SE\' ~ro uR- JO)IES , F!lA)IK L ., c/ o Borden 

Co., 350 Madison Ave., New York 17 
J u DKJ)IS, H. F ., 75 E . 45th St. , X e"· 

York 
* :\lew member. 

KERN, CLYDE L., ll W. 42nd St., 21st 
F loor New York 

KNAYSI: GEORGE, Dairy Ind. Bldg., Cor· 
ne ll U niv., Ithaca 

K Noo·r, C. B ., Dept. of Animal Husb., 
Comell Univ., Ithaca 

KOERVElt, C., 524 W:.11·erly A,·e., Brook
lyn 

KOLB, L UDWI G, 8514 114th St., R.ichmond 
Hill 

*KosiKOWSKY, FRANK V., Dairy B ldg. , 
Cornell Univ ., Ithaca 

l<lWKOVSKY, V . N ., Dept. of Dairy lnd., 
Co rn ell Univ ., Ithaca 

Kn1z, CLARENCE E., 300 Termina l B ldg ., 
· Rochester 
LAMB, LELAND vV., Dept. of Anima l 

Husb,. Corne ll Univ., Itha ca, N . Y. 
LAZAR US., N . E., 125 ::-<. E lmwood, 

Buffalo 
LEHMK UHL, 1-h:N RY, 73 Howell St., 

Rochest er 
L EV11'AN, MEYER, 69 Linwood A\·e., Buf

fa lo 9 
LIS'l', W. H., Assn. of Ice Cream Mfrs., 

Hot('] P ennsy h·ania , 7th A,·e. & 34th 
St., New York 

LOOSLI, J. K., Lab. of Animal N utrition, 
Cornell Univ., Ithaca 

LUCAS, HENRY L., JR., Lab. of Animal 
N utrition, Cornell U niv., Ithaca 

LUDINGTON, LT. V. D., 0-1544972, Sqd. 
A, A.P.O. 16786-A , , c/ o Pastmaster, · 
New York1 N. Y . 

L uNDS'l'ED'l', ERIK, 19 Delta Place, Goshen 
MACKINNON , D. J., 104- 16 206th St., 

Queens Village 9, L. I. 
MARC USSEN, W. H ., Borden 's Farm 

Prod. Co., Inc., llO Hudson St., New 
York 

J\IARQ UARO'J', .T. C., Div. of Dairying, 
Agri c. Expt. Station, GenC\':1 

MASUROVSKY, ll. I., 278-l ~{orris Ave., 
B ronx 

:\IIAYN ARo, L. A. , U. S. ::-<ntrition Lab., 
Cornell Uni,-., Ithaca 

McCHESNEY, E. R , Fainnont Creamery 
Co., Buffa lo 

Ml.:JtiiOFF, P FC. JOHX H., ASN 35145322, 
55th Gene ral llosp., A .P.O. 131, c/ o 
P.M., New Yo rk 

~[ERR JLJ ., HowAHn J., Alfred 
Mn.r,F: NKY, A., 83- 43 ll8th St., Kew 

Gn rd cns 15 
*Mo NRAn, 1\ARL .r., Ch r. Hanse ll ' s Lab., 

I n.c., Little Fal ls 
MooK , :IJ. E., c/ o Borden Co., 350 J\Iadi

son A,·c., Xew York 
MoRRISO N, F . 13., Dept. of Animal Hnsb., 

Co rn e ll Un iv., Ith:wa 
·•Mus HJm, SmNEY, 2•>0 ' Vest .5/t h St., 

New Yo rk 
~IYERs , PHOf' . E. C.I. , X . Y . Sc lJOol of 

Agri c., A !fred 
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NEWMAN, P. E., B eacon Milling Co., 
Cay uga 

NISBE1', J. C., American Jersey Cattle 
Club, 324 W. 23rd St., New York 

NORRIS, L. C., Rice Hall, Cornell Univ., 
Ithaca 

NORTH, CHARLES E., 23 E. 26th St., Kew 
York 

*NOR'ION, CHARLES L., Animal Hush., 
Dept., Cornell U niv., Ithaca 

PAr~EY, CHARLES, c/ o Certified Labs. , 
Inc., 19 Hudson St., New York 

PAYNE, IRA G., Box 1259, Albany 
PINCUS, SoL, c/ o Dept. of Health , 125 

Worth St. , New York 
POW>~RS, A. J., Borden's Farm Products 

Co., Inc., 90 T hird A,·e., Brooklyn 
QUENCER, AR1'I-IUR B., 542 E. 19th St., 

New York 9 
R EGAN, J . J., c/ o General Dairy Service 

Corp., 1231 Gray A ,.e., Utica 
*RHEIN, CPL. MERRI'IT, 3302054, Med. 

Det., 937 F. A. Bn., A.P.O. 758, c/ o 
P.M., New York 

ROBERTSON, A. H ., N . Y . State Dept. of 
Agric. & Mkts., State Office Bldgs., 
A lbany 

ROMAN, MICHAEL· H., E ugene St., LO\Y
ville 

Ross , H. A., The Bor den Co., 350 Madi
son Ave., New York 

Ross, H. E., Cornell U ni v., Ithaca 
SALISBURY, GLENN W., Dept. of Animal 

Husb., College of Agric., Ithaca 
S CALES, FREEMAJI! M., 179 Centra l Pa rk 

way, Mt. Vernon 
SCHAD' ER, 0. G., Room 2304, 420 Lex

·ington Ave., N ew York 
SEMLER, E DWIN L., Church,·ille 
SHERMAN, J . llf., Dairy I nd. B ldg., Co r· 

nell Univ., Ithaca 
SII IPSTEA D, HELGE, Borden Lab., GOO K. 

Franklin S t ., Syracuse 
*SMILEY, KARL L., Dairy Dept., Cornell 

Univ., Ithaca 
SMITH, C. A., Standard Brands, 595 

Madi son Ave., New Yo rk 22 
SPIELMAN, ARLESS, Dep t . of Animal 

Hush., N. Y . State College of Agr·ic., 
Ithaca 

S'l'ANLEY, J OSE PH, 20 vV. 68th St., Xew 
Yor k 

STARK, C. N ., Cornell Univ., Dairy B ldg., 
Ithaca 

SL;PPLEE, G. C. , Research Lab., D ry Mi lk 
Co., Bainbridge 

SWANNER, RoY 0., District l\r i lk S:mi
tari:m, 412 Rogers Bldg., Glen Falls 

'rAu B, J OEL, 40 E . 17th St., Brookl:·n 26 
'r AYLOR, JoE S., Wing Hall , Ith :~ ra . 

*TIEDMAN, WAL'l'ER VON DOHLEN, 10 Lm
coln Ave., Delmar 

THOMPSON, C. E ., The Bor·clen Co., l ii 
Renwick St., New York 
*New n1cmbc r. 

THO:UPSON, E . C., 1792 E . 22nd St., 
Brooklyn 

TJARKS, Enw. A ., 52 Main St., Port 
Wa shington , L. I. 

'rRIMBERGER, GEORGE W., Animal Hush. 
Dept., Cornell Univ., Ithaca 

•ruRK, KENNE'l'H L., Dept. of Animal 
Hu,b., Cornell .Univ., Ithaca 

VoRPERJAN, JOHN H ., 117- 01 Park Laue 
S ., K ew Gardens, L . I. 

vVALLI S, G. c., Standard Brands, Inc., 
595 Madison Ave. , New York 22 

WEBS'l'ER, H. G., JR., 63- 50-83 Place, 
West Forest Hills, 1108 

WEINBERGER, ROBER1' I., 951 Carroll St., 
Brooklyn 

*WEISSMAN, D. M ., 36- 48 34th St., Long · 
I sland City 

vVENTWOR'l'J-T, W . A., The Rorclcll Co ., 
350 Madison Ave., New Yo rk 

WEST, GEORGE A., Rochester Health 
B ureau, 83 Chestnut St., Rochester 

I~'ILLMAN, H. A., Anima l Husb. Dept., 
Cornell Un iv., Ithaca 

vVILSON, LOGAN '!.' ., Borden Co ., 350 
Madison Ave., New York 17 

WINNING, Ros s J., 524 W. 57th St., New 
York 

YOUNG, DELMAR J., Animal Husb. Dept., 
Co rnell Un iv ., Ithaca 

YouNG, P AUL, Nat ' I Dairy Prod. Corp., 
230 P a rk Ave., New York 17 

Su bscr ibers : 

AGRO NOMY DEP'r., Cornell Uni v., Ithaca 
APPI.n:o n~:s. DEP'l'., Sta nda rd Brands, 

Inc., 595 Madison Ave., New Yor~ 22 
BAKEit, F. C., Borden Co., 350 Ma(h son 

A ,·e., New York 
BLUE RIBBON leE CREAM Co., 66 Roches· 

tor Ave., Btooklyn 
ALBERT BONNIER P u BLISHD1G Hous E, 

665 Lex ington Ave., New York, A/ C 
No r·cliska Bokhandeln A/ B 

BREAKSTO Nt; BRos., 45 Hubert St., New 
Yo rk 13 

BRIEM, H ELGI P., Consul Genera l of Ice
la nd , 595 Madison Ave., New York 

B t: FFAI.o P UBLIC LIBHAR Y, Orde r Dept., 
Buffalo 3 

BuREAU OF' MILK SANITA TJOS, 22ncl 
Floor, State Office Bldg. , Albany 1 

CARPENTER, C. M., Dept. of Bact., Strong 
Memorial Uosp ., Roc heste r· 

Cl-1.\PLI N DAI RY PROD. Co., 84 Humbold t 
St., Rochpster 

CHAPMAN, 0 . D ., Dept. of H ea lth, 766 
Irving Ave., Syracuse 

CoLu~m rA UN IV., L IBRARIES, South Hall , 
Col umbia U niv., N ew Yotl< 27 

CoRN Prtoou c·rs RuiNING Co., 17 Bat
ter:· Plnce, Att.: C. 'I'. K ay hart, New 
York 
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CORNELL UN IVERSITY, Lib1·a ry, Stone 
Hall, Ithaca 

CROWLI•:Y 'S MILK Co., !Nc., Binghamton 
CUNN I:-IGHAM, MRS. A LAN, 39 E. 79th 

St., New York 
DANNON MILK PROD. , !NC., 21-20 45th 

Rd., Long Island City 
D1v. OF' LABORATORIES & RES., New Soot· 

land A1·e., Albany 
EVER'!', :llliss MARGARE'r, Sealtcst Lab., 

524 W. 57th :'lt., New York 19 
FLEISCHMAN LA BS., 810 Grand Con

co urse, Kew York 51 
FLOWER VET. I TBRARY, James Law Hall, 

Comell Univ., Itha ca . 
FOUR CONTINEN1' BOOK CORP., 253 Fifth 

A 1·e ., New York 16 
GENERA!, MILK Co., !NC., 18 Rector St., 

New York 
CHR. HANSEN's L AB., ! NC., Little Falls 
CHR . HANSEN's LAB., INC., 115 Broad

way, New York 
HASLUND, FHEDRIK, 80 Broad St., New 

York 
HEALTH DEPT., Room 222, County Office 

Bldg., White Plains 
HERRICK, L . E., CloYerdale Farms Co., 

Binghamton 
! NDUS'l'RIKOMITEEN GJENRI~ I S INGSDEP, 

Oslo, Norway, c/ o Dr. Fr. Haslund, 62 
Hanson Plnce, Brook lyn 17 

KIEDA, A. P., c/ o Queensboro Farm 
Prod., Canastota 

LEBER, HE:-IRY, c/ o Dairymen's League, 
731 Main St., Poughkeepsie 

LEDERLE LABS., INc., Pearl River 
LIBRARY OF' TI-lE MEDICAL SOCIE'I'Y OF 

'!'HE CouN'rY OF' KINGS, 1313 Bedford 
Ave., Brooklyn 

LOGEMAN Co., C. W ., 50 Church St., New 
York 7 

~[CG RAW HILT, PUBI,ISHING Co., INC., 
Food Industries Edit., 330 W. 42nd 
St., New York 1.8 

McMILLAN, W. D., Coop. G. L . F. Ex
change, Inc. , Terrace Hill, Ithaca 

MOULTON, G. :IlL, 'l' lll:l DeLaval Separator 
Co ., 165 Broadway, New York 6 

J\IUNICIPAL R ;;;'ERENCE BRANCH, 2230 
Municipal Bldg., New York 

NA'I' 'L ANILINE Div., Allied Chem. & Dye 
Corp., Library, 1051 S . Park Ave., 
Buffa lo 5 

NEAR's FooD Co., INc., P . 0. Box 1039, 
Binghamton 

NES1'LE 's MILK PROD., INc., A tt.: A .A . 
Scott, 155 E. 44th St., New York 

NE'I'HERLANDS GOVT., Commission for 
Scient ific Documentation, Depository 
Library, c/ o Miss E . van Aalten, 235 
E. 38th ·st., New York 16 

NETHERLANDS GOVT., East Indies, c/o 
G. E. Stechert & Co., 31 E. lOth St., 
Kew York 3 
*New member. 

NETHERLANDS PATENT BUREAU, c/o Miss 
E . va n Aaltcn, 235 E . 38th St., New 
York 16 

NEW YORK ACADEMY 01' MEDICINE, Li
brary, 2 E. 103rd St., New York 29 

NEW Ymm: AGRIC. EXP'r. STATION, Li
brary, Geneva 

NEW YORK GOOD HUMOR, !NC., 46-81 
Metropolitan Ave., Brooklyn 

NEW YORK PUBLIC LIBRARY, Fifth Ave. 
& 42nd St., New York 18 

NEw YoRK STATE A & T !NST., Canton 
NEW YORK S1'A1'E LIBRARY, Albany 
CHAS. PI'IZER & Co., 84 Maiden Lane, 

New Yo rk 
PIONEER IcE CREAM BRANDS, I Nc., Gou

verneur 
PRESCOTT, 111:. S., Editor, 1-Iolstein-Frie

sian \¥orld, Lacona 
R.IFORD, L. S., '.!'he Beacon Milling Co., 

Inc., Cay uga 
RowE, L. A., Dairymen's League, 1234 

Gra ni te Bldg., Rochester 4 
SABEL, SAMUEL, 60 Grammercy Park, 

New York 10 
SENECA, LOUIS M., 2-!-29 27th St. , 

Astoria 
E . R. SQUIBB & SoNs, Library, 25 Co

lumbia Heights, Brooklyn 2 
STA'l'E JNs'r. 01' Aamc., Library, Att. : 

~!iss R.. Hitchman, Farmingdale, L . I. 
TAYLOR lNSTRUMEN1' Co., Library, P. 0. 

Box 110, Rochester 
TINKLEPAUGH , ARTHUR, Dairymen's 

League, 374 Delaware Ave., Buffalo 
TIOGA MILLS, !Nc., 'Waverly 
VE1'., HDQ. SECOND SERVICE COMMAND, 

Govemors I ·land 
VE1'., N . Y . PORT 01' EMBARKATION, 

Brooklyn 
VET., S cm;)IECTADY ARMY SERVICE FORCES 

DEPO'I', Schenectady 
VE1'., SECOND SERVICE COMMAND LAB., 

90 Church St., New York 
VOORHEES, SCHUYLER G., 53 Prospect St., 

Amsterdam 
WALLERSTEIN Co., ! NC., Library, 180 

Madi son Ave., New York 16 
\ VEPP, B., c/ o \Vedem:1nn & Godknecht, 

Inc., 100 Broad St., New York 
ZAUSN ER & Co., 175 Franklin St., New 

York 

Associate S·ubscribers: 
BENNE'I"r, S. R., Nat'! Milk Sugar Co., 

Div. of the Borden Co., Bainbridge 
CASEIN Co. of A MERICA, D iv. of t he Bor

den Co., Att.: H. V. Dunham, Bain
bridge 

DUNHAM, R. H., Hydrox I ce Cream Co., 
Inc., Van Dam St. & 47th, Long I sland 
City 

GENEHAL ! CE CREAM CORP., P. 0. Box 
363, Rochester 2 
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HUTT, HENRY W., Hutt's Dairy, 751 
Tonawanda St., B uffalo 

REXFORD, P ., R. vV. Jones, I nc., 70 E. 
Ferry St., Buffalo 

SEALTEST LAB., General I ce Cream Corp. , 
235 Elm St., Buffa lo 

SEAl.TES'L' LAB., Genera l I ce Cream Corp., 
710 Eastem Ave., Schenectady 

SPEAKS, CHARLES, Milk Industry Foun· 
dation, Chrysler B ldg., Ne w York 17 

S t ndent Ll ffiUates : 
GoRDIAN, MAx J., 113 Cook St., Ithaca 

NORTH CAROLINA 

Members: 
AREY, J. A., State Co llege Station, 

Raleigh 
BOOKER, WARREN H., Div. of Engineer· 

ing, State Bd. of Hea lt h, Raleigh 
*BOWMAN, A. W., 412 Armfield St., 

Statesville 
CLEVENGER, W. L., Da iry Dept., State 

College, Raleigh 
COLVARD, DEAN W., N. Carolina Dept. of 

Agric., Div. of 'l'est Farms, Swan· 
110noa 

FAIRES, E . vV., Coastal Plain Station, 
Willard 

GRINNELLS, C. D., State College Station, 
Raleigh 

HOPKINS, J . N., Southem Dairies, Inc., 
Patton Ave., Asheville 

KENNEDY, W. L ., A. & T. College, 
Greensboro 

*KIMREY, A. C., State College Sta tion, 
Raleigh 

ROBERTS, W. M., Dept. of Animal I nd., 
N. C. State College, Raleigh 

HUFFNER, R. H., Dept. of Animal Husb., 
State College Station, Raleigh 

SHAW, A. 0 ., Supt., Coble Farms, L ex· 
ington 

'l'HOMAS, ROBER'l' C., State Health Dept., 
Raleigh 

TuFTS, LEONARD, Pinehu rst 
W ILSON, J. E., Sycamore Dairy, Fayette· 

vi ll e 

S ub scrib e•·s: 

AGRIC. & 'l'ECHNICAL COLLEGE, Att.: 
Miss Alma L. Morrow, Greensboro 

COBLE DAIRY PRODUC'l'S, Lexington 
COBLE D AIRY P ROD., INC., Herbert H. 

Cobb, Wilkesboro 
DUKE HOSPITAL LIBRARY, Durham 
MELVILLE DAIRY, Burlington 
PRODUCERS COOP. ASSN., I NC., P. 0. Box 

1009, Winston·Salem 1 
SouTHERN DAIRIES , INc., Vvinston ·Salem 
VET., CHARLOTTE Q.M., DEPO'l', Charlot te 

A ssociat e S u.bscribers: 

WHITE I CE CREAM & MILK Co. , E. L. 
White, W rightsville Beach Highway, 
Wilmington 

XOR~'H DAKO'l'A 

Mernbe•·s: 
*BOND, ROGER A., Bottineau 
CONNER, J. K., c/ o Wm. M. Conner, Me· 

Kenzie 
DICE, J. R, Dairy H usb. Dept., N. D. 

Agric. College, Fargo 
JENSEN, C., Dairy Husb. Dept., N . D. 

Agric. College, F ar go 
M ll ttRAY, D. L., Dairy Dept., N.D. Agric. 

College, Fargo 

vVA'f't', A. L., Northern Great P lains 
Dairy Sta., Mandan 

Su bscribers : 
KAVANEY, VINCENT, Public Healt h Lab., 

Box 1020, Bismarck 
NORTH DAKO'l'A S·rATE CoLLEGE, L ibrary, 

Fargo 
S'rA'!'E LAllORA'l'ORIES DEP'r., Lock Drawer 

900, Bismarck 

OHIO 

Members : 
ACKERMANN, H. A., 926 E llison, Cinciu · 

nati 26 
ALEXA NDER, C. B., Akron P ure ::lii lk Co., 

273 Bowery St., Akron 8 
ALMY, E. F., 2632 'l'remont Rd., Colmu · 

bus 
ARMS'rRONG, 'l'. V., 44 E. Frambes Aw., 

Columbus 
BABCOCK, vVA YNE, 945 Berden AYe., T o· 

ledo 
BACH'rEL, R. '1'., c/ o Noaker Ice Cream 

Co., 1112 E. Tuscarawa s Bt. , Canton 
*New member. 

BAKER, NEIL R, 239 W. Spring St., 
Columbus 

*BAUR, L . S., 653 Glenmont A,·e. , Colum· 
bus 2 

BELL, HENRY, 5130 West A,·e., Ashta · 
bula 

BENNETT, C. L., c/ o Matthews·Frechtliug 
Dairy Co., 2363 St. J a mes llxe., Cin· 
cinnati 

BERG, E. K., Novelty 
BLACIOIAN, C. L ., Ohio State Un iv., Co· 

lumbus 
BOWERS, JOHN, c/ o John Renz, vVa useon 
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l3UCHANA:-t, T. 13., 1086 N . 4th St., Co
luml.Jus 

l3URGWALD, L. H., Dept. of Dairy 'l'ech., 
Ohio State U niv., Co lumbus 

BURKEY, L. C., Crenml'ry Package )[fg. 
Co., 500 Broadway, Toledo 

CAJ\!PI3F.I,L, E. E., ·w hi te Mt. Crea mery 
Co., 124 W . Wayne St., Li ma 

CAMPBJ•:JA", P. M ., The Audalusia Dairy 
Co., Sa lem 

CARVER, R. J. , Moores & Hoss Mi lk Co ., 
Co lum bus 

CHARLES, DONALD A., 3055 E . 63rd S t. , 
Clevela nd 

CHHIS'J'JAN, C. P., 48 Sout hiu gton A,·e., 
·worth ington 

•· CHRYSLER, L. II., 322 S . Hoys A,·e., Co
lumbus 

CLousE, S. H ., 125 N . Pouutnin Ave., 
Springfield 

COHEN, L'r. (j .g.) RHPH J., U.S .::\.H., 
Nava l Ai r Faci li ty Port, ('olumbus 3 

COR :<, 0R\'ILLE, 2107 1\lyrtlc A,·c ., ::\.IV ., 
Can ton 3 

DE NLINGER, H. E., 558 S priug St., 
Wooster 

DIEHL, M. IV., R. D. #1, Berea 
DoDD, D ._ R., 201 Townshend H a ll , Oh io 

State U niv. , Columbus 
DRA IN, H. D., c/ o Peoples Dair_,. Co., 

In c., Akron 
*DRAKE, MAX, Hepublic 

DREYER, VIRGJL 0., 219 E. 5th St., Day
ton 

DRUSI•:NDAHL, L. G., 15~07 'l'risl<ett Hd., 
Clcvelancl 

EBRIGI·I'l' , JAMES R., 126 Chatham Rcl.,. 
Columbus 2 

EMERY, F. H., 1945 E . 97th St., CleYe
luud 

ERB, .J. J-fOFFMA:<, 1697 Be rk sh ire Hd., 
Colum bus 

ERF, OSCAR, Plum b Hall , Oh io S tate 
U niv., Columbus 

FIFER, H ussELL, Ohi o Dairy P rod . Assn., 
5 E . Long St., Columbus 

}'O'l'ER, M ll!l'ON J., c/ o Wi lli am Me rre ll 
Co., Cincinnati 

FROHRING, W. 0., Box 232, Chag1·in Falls 
GARitE'l'T, 0 . F., M & R Dietetic Lahs., 

Inc., 585 Clevela nd A ve., Colum b us 16 
GJCBBARD'l' , H. '1'., Ro ute 5, Mar_,-s,· ille 
GLWK, Dt:DLEY P ., Jicnlt h Dept., 14'! S . 

Hi g h St., Akron 8 
Go NGWEH, J\:JCNNETH, 1111 J( ing Hd., 

Ashland 
GREEN, HOllER'!' P., 6-1 Chest n ut St ., 

Pai nesYill c 
H AM ILTON, HOBF.RT, Clc,·eland lrl' Cream 

Co., 47th I•V. & T rai n, Cle,·elaud 
HA~!IUI'O:-t, 'J'. KLmJ:: , D ia mond :l[ilk 

Prods., Inc., 315 G ra ha m St., Colum
bus 
* New member. 

HA NGER, Rmm H'J', 361 E. Northwood Ave., 
Co lu mbus 

HARMON, ToM, 160 W. Mound St., Circle
Yillc 

HAYDEN, C. C. , Expt. St-ation, \Vooste 1· 
HEIMA NX, ER\\' IN, 910 !l loha\\'k St ., Co

lumbus 
I-TIBBS, .]oi-Ix W. , Ohi o Ag ric. Expt. S ta. , 

\Voost er 
HILI,, JlOBER'l' vV., Chardon 
J-IoLESKI, CASJ-D! EHE, P eninsula 
ISALY, S . D. , 1033 ~iaho ning A \" C., 

Youngsto,rn 
.TnHLJ,, R. l\1., 618 E . Hig h St ., ll1t. 

Verno n 
JOH1\STOX, \\'. L ., "Wester vill e Cream ery, 

Covington 
K AESER, HAROLD, 4871 Olenta ngy Hd. , 

Colum bus 2 
KAHLER., I<ARL :IL, Chilli cothe Rd., Cha 

grin Fall s 
KENNEDY, ROLAND N ., 165 N . \Vashing

to n A ,-e ., Co lumbus 
I\E~SI':LRJXG, h ll!., K csselriu g Da iry, 

1559 Trip lett Blnl., Akron (j 

K:-tOOP, C. E ., Oh io Agr ic. Expt. Station, 
\\1ooster 

KocH, IR\TXG 0., Bonll•ns Dai ry & Icc 
Cream Co., Columbus 

KRAUSS, vVJLr,IAM E., Ol li o Agri c. Expt. 
Station, Wooster 

KR1r,L, W. R, Vet. Cl ini c, Ohio State 
U niv., Columbu s 

Kl"BEK, J. vV., 3335 F.. Monmouth Hd ., 
Ci<'Yci:1nd 

LAMB, WAL'l'ER, Bel le Center Cry. & 
Cheese Co., Belle Center 

LARSOX, H. A ., Dept. of Dai ry 'l'ech., 
Ohio Sta te U ni v., Co lumbus 

LEEDim, JOSEPH, Lab., Te lling-Belle Ver
uon Co. , 3 i40 Ca m eg ic 1\\-c., ClcYe
land 

LEHMAN, LES'rER, 1217 Colum bus AYe., 
Sa ndusl\v 

LYMAN, f F., Dept. of Agric ., Chem 
istry, Ol1i o S t ate U ui,·., Co lumbus 

l\1cBRIDE , C. G., 1990 El 111 woocl Ave., 
Co lumbus 

~icKEl"LIP , IVAN, 549 1·:. ::\o rt iiiJroadway, 
Co lu mbus 

){JLLEH , HOY, R. R. # 2, Can to n 
MmDLING, L U'l'HER ·~-:. , Prospect 
M.!~"mN, Vr. HORACF., JR ., 0-51G~3 1, 256 

E . J ackso n St., llii ll ci·sburg 
l\[J ZEH, E . ll.,., Hill crest Dairy, Ju c., Cad iz 
) {ONHOIC, C. J:'., Ohio Ag-ric. Expt . Sta 

tion , vVoostrr 
NADELIN, E. P., 331 S pring St., Wooster 
N"EELEY, GEOHGt-: E ., Boa rd of Health , 

Steu be m-ille 
::\INow, GEOI< Gl·: , ~365 17th St., Cuya hoga 

Fa ll s 
0TTI:-IG , H. E ., H. D. # :~. W estcn·ille 
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PERKINS, A . F.., Expt. Station, Wooste r 
Pt:'l'ERS, AuSTI N S., 3077 B rack en Rd., 

Cincinnati 
P}'EPl'ER JOHN C., 1293 .Jackson Ave ., 

Lake\\;Ood 
RAMSEY, R. J. , 21853 Cromwell , Rock y 

l~ iver Branch, Cleveland 
R.oss, S. M., c/o M & R Diet et ic Labs., 

585 Cleveland Ave., Columbus 
SALISilURY, S. M., Dept. of Animal 

1-Iusb., Ohio State Univ., Columbus 
SCHELLENGER, J<EI< l\ K., 514 Woodbury 

Ave., Columbus 4 
SCHILLI NG, R. L ., 513 L ynnhave n D r ive, 

Toledo 
SHAFER, R.EED, Box 138, Celina 
SHA}'P ER, W ESUW A., 1937 Northwest 

Blvd., Columbus 
SHOOK, L. C., Moores & R.oss, Inc., 165 

N. Washingto11 St., Columbus 
S~II1' H, JAMES T., Box # 5587, Cleve

land 1 
SAIITR W ~YNE E 1360 S. Ohio Ave., 
Colu;nbu~ 6 ., 

Sl\YnER, VICTOR P., H Water St., New 
Bremen 

SPRAGUE, A. L., Jackson Center Cream · 
ery, Jackson Center 

*S'I'EINER, CAREY L., 3285 Mi lton Ave., 
Colu mbus 

S'l'IVER, H u GH :F., R.t . 2, L ewisburg 
S•roLTZ, PHILIP C., 1971 Concord Rd., 

Columbus 
STOLTZ, R. B. , Dairy Tech. Dept., Ohio 

State U niv., Columbus 
Su'I'ERME ISTER, L. A ., The R ed \ Ving 

Corp., Dayton 
SU'I'TON, '1'. S., D ept. of Anirna.l Husb., 

Ohio State U niv., Co lumbus 
T HOMAS, Er~Anm L., c/o M1·s. E. L. 

Thomas, 346 N . P earl St., Granville 
'l'ITGS, R. W., Nes tles M ilk Prod., Inc., 

Control Lab., Marysvill e 
T UCKER, IIuBER'l', Worthington 
VAN A T'l'A, A. J ., 1323! McP her son 

B h•d ., Fremont 
VAN DEMARK, N OLAN L. , Columbus Grove 

*VROMA N, H . S ., Defiance Mi lk Prod. Co., 
De fi ance 

vV AGNER, W M., Cu nni ]cu]ton 
WASHBURN, CAPT. R.. G., Ohio Expt. Sta

tion, l'i' oostcr 
W AY, H. 0. , 308 Weste rn R csc t'l'e Bldg ., 

Clevela nd 
WEISER, HARR Y I-I., Dept. of Ba cteriol 

ogy , Ohio State U ni v., Columbus 
*WETTLING, G. R, 132 S. 8th St., Upper 

Snn dusky 
WICKHAM, J. C., 4227 vV. 36th S t. , Cle,-e

land 
WILSON, HoRA CE K., 330 E. Po int St., 

Washiu gton C. H. 
*WI SCHH USEN, .J. :F' ., 15031 Shore Acres 

Dri,·e, Cleve la nd 10 

* ~cw member. 

WOEBKE>!BERG, N ORBERT H ., 13-l5 .Joseph 
St., Cincinnati 

\VooDRm'F, ALf'RED, Moore & Ross, N . 
\Vashington Ave., Columbus 

WOODYARD, W . 0., Cuda hy Pack ing Co., 
Washiugton · C. II. 

Subsm·ibc>·s: 
AGRIC. CON1'ROL b i BS., 87 N ort h 4th St., 

Columbus 
CLARK, W. L., c/ o Van Camp Milk Co., 

B ry:m 
CLEVELAN n P u BLIC. LmBARY, Serials 

D ep t ., 325 Superior A vc ., Cleveland 
COLUM BUS MILK COUNCIL, I NC., 5 E . 

Long St., Col umb us 
CONESTOGA CRf;A)f & CHEF:SE MFG. CoRP., 

Eureka & Wood Sts., L ima 
]"ARLEY, J. \V., Cherry-B urrell Corp., 

1615 E. 25th S t. , Cleveland 
:F'INNEGAN, E. J ., 652 Green Lane, East 

Liverpool 
GEM CI'I'Y I cE CREA M Co., J 005- 11 W . 

Third St., Dayton 
GRACELY, HARVEY '1'. , 331 E. Chmch St., 

:Marion 
GREA'l' LAKES INDL'STR IAL LARS., 2140 

Jefferson Ave., Toledo 
G. P. GuNDLACH & Co., Box 122, Nor

"·ood Sta., Cinc inna ti 
HAYMES, P. L ., 2000 W . 14th St., Cle,·e

Jand 
I NDEPENDENT Gor~nEN GLow DAIRIES, 

Ixc., 1309 L oga n A1·e ., Yo un gstown 
KROGER FooD :FO UN D.I'I'ION, 1212 State 

Ave., Cincinn a ti 4 
J_,oosE-WlLES BISCUI•r Co., Dairy Divi

s ion, Graft on 
:IIERCHANTS CREAMf;ny Co .. I Nc., .T. '1'. 

Staclllve ll, 528 L iviugsto1i St., Cincin
nati 14 

OHio AGRIC. EXP'l'. S'!'A ., Library, \ Voos
t cr 

Omo STATE UK IVERSI'L'Y, Libra ry, Co
lumb us 

0RRVILLIC IlfiLK CONDENS ING Co. , Orrville 
OwENS-J LLmors Gr,Ass Co., R.es. Lib., 

1700 N. W estwood Ave ., Toledo 1 
P JCKERI N GTON C REAMERY, I Nc., Picker· 

ingtou 
PROCTER & GAMBLE Co., Tech. Lib., 

I voryda le 17 
REs . LABS., S.M.A. CORP., Chag rin :Falls 
SPET,LERBERG, L. J ., Ch ief Dairy P rod. 

Co., 422 W. Gutlu·ic St. , Upper San
d usky 

TELLING-BEI-LE VER>!Ol\ Co., Att. : J. 
Pence, 3825 Cedar A1·c., Clc1·elnnd 

TL:SSING, L . BENTON, 1\-farben :F'ord 
:Farm, R. R. #1, Picl<e rington 

UNIVERSI'l'Y I-l0Sl'I1'ALS Of' CLE\'ELAND, 
Dept. of Peel. , L ihrnry, 2103 Adelber t 
Rd ., Cleve land 6 

VE'r ., COLUMBUS AR)fY SER\'ICE FoncEs 
DEP01', Columbu" 
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VET., HDQ. FIFTH SERVICE COMMAND, Ft. 
Hayes, Columbus 18 

C. WARNOCK & Co., B ucyrus 

A ssociate Sub scrib ers: 
BROUGHTON's FAR~I DAIRY, INc ., Mari

etta 
IDEAL MILK Co., Mr. Alphonse Switalsk i, 

Portsmouth 
KOFRON, JOHN F., Hi ll side Dai r_v, 1418 

Warrensville Center Rd., Cle,·ela nd 
Hts. 

MEYER DAIRY PROD. Co., 3051 E. 63rd 
St., Cleveland 

L AMON'!', R. A., Supreme Dairy Co., 115 
E. Milner St., Alliance 

VERSSEN, J . A., French-Bauer, Inc .. 
P lum & Parlnvay, Cincinnati 

WILLIAMS, BLAIR, Fairmont Creamery 
Co., 2310 W. 17th, Cle,·eland 

St7tdent Affil·iates : 
Bm'KIN, vVENDELL, 104 E . Norwich, Co

lumbus 
EJS'l'ER, RALPH, 129 E. Raymond St., 

Van Wert 
GREINER, FRED, V\' est Pike, Zanesvi lle 
NAss, EDWIN, Dept. of Dairy Tech., 

Ohio State Univ., Columbus 10 
WHIP, GLENN, 73 E. Weisheimer Rd., 

Co lumbus 
WRI'J'E, VERNON, 1521 Pool St., Toledo 5 

OKLAHOMA 

M embers: 
BOEHR, JOHN W., Ext. DiY., Oklahoma 

A. & M. College, Sti llwater 
*CAss, EARLY R., Box 1438, Tulsa 

CAvE, H. W., Dept. of Dairy Husb., Okla
homa A. & M. College, Sti llwater 

JOHNSON, PAUL E., Dept. of Dairying, 
Oklahoma A. & M. College, Stillwater 

KRIENKE, WALTER A., Dept. of Dairying, 
Oklahoma A. & M. College, Stillwater 

K UHLMAN, A. H ., Dairy Dept., Okla
homa A. & M. College, Stillwater 

LEIGHTON, RUDOLPH E., Box 546, Wood
ward 

McGILLIARD, P. C., Dairy Dept., Okla
homa A. & M. College, Stillwater 

OLSON, H. C., Dept. of Dairying, Okla
homa A. & M. College, Stillwater 

HOBB, NOEL N., 405 E . Tecumseh, Tulsa 
SCHWARZ, LEE R., Carnation Co. of 

Oklahoma, Tulsa 
SWANSO~, ERIC W., 1214! Taylor Ave., 

Lawton 
TRZCINSKI, S. 0., 1211 l-Iolly St., Perry 

Sub sc>·ibeTs: 

DAIRY CONTROL DEPT., Oklahoma City 
OKLAHOMA A. & M. COLLEGE AGRIC. LI· 

BRARY, Stillwater 
PANHAKDLE A. & M. COLLEGE LIRBARY, 

Goodwell 

A.Rsociate S11bscr ibers : 

CARNATION COJI[PANY OF OKLAHOMA, Box 
2549, Tulsa 

OREGON 

Memb ers : 
ANDEREGG, TRACY, Meadowland Dairy 

Co., Rt. #1, Box 2475, Portland 
BECK, AsHER A., 1126 N . Winsor St ., 

North Bend 
BRAND'!', P. M., Oregon State College, 

Div. of An imal Ind., Con·allis 
BROWN, G. A., 1319 S. E. 12th Ave., 

Portland 
CoLMAN, H . N., Dai1·y Dept., Oregon 

State Co llege, Corvallis 
CONE, .J. FRANK, Lincoln Dairy Coop., 

Inc., Waldport 
EWAL'l', H. P ., 632 N . 29th, Con·allis 
GEORGE, J . S., Til lamook Co. Creamery 

Assn., Tillamook 
HAAG, J. R., Agr. Expt. Station, Cor

ml li s 
HENRY, W. W. , Da iry Coop. Assn., 1313 

S . B. 12th Ave., Portland H 
*HO!'F~IA N, D. J., Lost Rh·er Dairy, 

Klamath Falls 
Iiow>~LL, H. B., H.t . 1, Box 921, J. J. 

Astor Expt. Station, Astoria 
* New member. 

JONES, I. R., Dairy Dept., Oregon State 
College, Corva ll is 

KEYSER, H. C., Dairy 's Supply Co., Inc., 
506 S. E . Union Ave., Port la nd 

*MCKENZIE, FRED l<"., Animal Husb. Dept., 
Oregon State College, Corva lli s 

MEADOWS, ELMER J., 302 Corbett, Port
land 

MORSE, RoGER \ ·V., Ext. Dairyman, Ore
gon State College, Corvallis 

*OSBORNE, DoN, P . 0. Box 761, Sheridan 
RAVEN, MRs. E . S., c/o Ra,·en Creamery, 

3300 N. E. Union Ave., Po 1·tland 
S'J'EI N, RoY W., Eugene Fanners' Cry., 

E ugene 
*VICKERS, C. N ., 7207 N . E. Mason St., 

Portland 13 
WAGGONER, RALPH W., Box 333, K lamath 

Falls 
\VA I ~ESS, L'J'. HAROLD, Oregon State Bd. 

of H ealth, Oregon Bldg., Portland 
'WEBSTER, HARRY L., Clatskanie 
WJI,STER, G. H., Oregon State College, 

Corvalli s 
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S'ltbscribero: 
ARDEN FARMS, 617 S. E. Main St., Port· 

land 
DAY, J. L., Arden Farms, 617 S . E. Main 

St., Portland 
FAIRVIEW FARMS, 5200 N. E . Sacra· 

mento, Portland 

LIBRARY ,\ s s N. o•· PoR'nAND, 801 S. , V, 
lOth A ,-c., Po rt land 

OREGON STA'J'E COLLEGE, Library, Cor 
,., ll is 

OREG0 '-1 STATE LIBRARY, State Libra ry 
Bldg., Salem 

S'l'A'l'E DEPT, OF AGRIC.1 Div. of Foods 
& Da iries, Salem 

PENNSYLVANIA 

M en•be·rs: 
ANDERS, HERBER'r K ., Agric. Ext. Assn., 

Court House, Hollidaysburg 
AUSTIN, CARLTON J., Supplee-Wills-Jones 

Milk Co., 15 S. 34th St., P hiladelphia 
BARNHAR'r, JOHN L ., 820 DeKalb St. , 

Norristown 
BEAM, A. LELAND, State College 
BECHDEL, S. I., Pennsylvania State Col· 

lege, State College 
BIEGEMAN1 ROBERT A., 6721 Crittenden 

St., Philadelphia 19 
BORLAND, A. A., Dairy Husb. Dept., 

Pennsylvania State College, State Col
lege 

BRACKE, GEORGE M., Rieck-McJunkin 
Dairy Co., 1345 Forbes St., Pittsburgh 

BRESETTE, G. E., Mauton-Ga ulin Co., 
2800 Darby Rd., Newtown Square 

BROCK, 0. CARLYLE, 519-29 E. 18th St., 
Erie 

BRUNNER, LT. (j.g.) ROBERT, 137 SeYenth 
Ave., Royersford 

BRYAN, PAULS., Star Route, Perkasie 
CHRISTMAN, EARL K ., 535 N. 11th St., 

Reading 
CLARKE, MARSHALL B., 5 Wi lmont Ave., 

Washington 
COHEE, C. I., Philadelphia Inter-State 

Dairy Council, 20th & Race Sts., P hiht
delphia 

*COLEMAN, W. ll., 6635 McCallum St., 
Philadelphia 19 

DAHLE, CHES~'ER D., Dairy Dept., Penn· 
sylvania State College, State College 

DETURK, LT. LESTER E., 16 Marshall 
Ave., Stony Creek Mi lls, Reading 

DEUBLER, E. C., Bucks County, Newtown 
DOA N, F. J·., Dairy Dept., P ennsylvania 

State Co llege, State College 
D U'I'CHER, R. ADAMS, 254 E . Hamilton 

Ave., State College 
FEA'l'RO, J. G., 8 E. F ell St., Summit 

Hil ls 
F r rzGERAT"D, JOHN R, 429 N. Main Ave., 

Scra nton 
FOLKERS, E . C., # 2 Mellon Terrace, 

Pittsburgh 
GEARHAR~', C. R, Pennsylvania State 

College, State College 
GEYER, FRANK E. , Laveroek Rd. & Pleas

ant Ave., Glenside 
GoDSHALL, WILLIAM V., Tuscarora Va l

ley High School, Port Royal 
*New member. 

GOSSER, HAROLD, 409 Warrington Ave., 
Pittsburgh 

GREENLEAF, FREDERICK M., 1724 Con
gress St., Allentown 

GROW, WALTER, Mgr. , Fluid Milk Plant, 
265 Beech St., Pottstown 

GUERRANT, N. B., P ennsylvania State 
College, State College 

HAMOR, WILLIAM A., Mellon. lust., 4400 
Fifth Ave., Pittsburgh 

HF;BERLIG, G. WAYNE, 575 N . P lum St., 
Lancaster 

HIDI NGER1 ORVIS, 204 'l'imes Bldg., Penn. 
Ave. & Spruce St., Scru nton 

HORN, DAVID W., Box 666, Bryn Mawr 
JAGGARD

1 
GEORGE, 2300 Locust St., Phila

delphia 
JONES, P . D., Dairy Dept., P ennsylvania 

Sta te College, State College 
JoSEPHSON, D. V., 724 W. Nittany A,·e., 

State College 
J uzi, WILLIAM H ., 3496 N. 3rd St., 

Ha rrisburg 
*K EEN, ROBERT H., Queen Dairy Co., 

Inc., 413-19 S. Queen St., Lanc~ster 
KELLY, THOMAS, 110 Llandaff Rd., 

Llanerch 
K EYES, EVERETT A., Dept. of Dai ry 

Husb., P ennsylvania State College, 
Sta tc College 

KILGORE, JAMES, R. D. #1, Northampton 
*KING, CLIFTON J., Box 25, Dayton, Arm

strong Co. 
L ANG, J ULIUS F., 304 E. Meehan Ave., 

Mt. Airy, Philadelphia 19 
L AUGHLIN, JOHN, Menzie Dairy Co., 1909 

River St., McK eesport 
LAWHORN, Ronr:RT K., 397 E. Ups~! St ., 

Philadelphia 19 
McFARLAND, L'r. GARDNER C., 0-558812. 

59th O.'l' .B., Carl isle Bks., Carlisle 
McGRAIL, GERALD, 27 E llengowan St., 

Shenandoa!J 
MELICK, L ARUE '1' ., 730 Bellai re Ave., 

South Hill s Branch, P ittsburgh 26 
MILLER, GI LES P., R. D. # 3, Norristown 
NAGW~"l'E1 JOE, Dairy Ext., Pennsyl

vania State College, State College 
OLMS~'EAD, R. H., Dai ry Bldg., P ennsyl· 

van ia State College, State College 
OTTO, B. FRANK, Otto Suburban Dairy, 

Inc., Box 4198, Bellevue, Pittsburgh 
*PARKHURST, RAYMOND T., Flory Milling 

Co., Bangor 
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PARKIN, IVAN E ., Room 213, Dairy Ex· 
t ension, State College 

PRA'l"'l", HAROLD T ., Philadelphia Dairy 
Prod. Co., 4th & Poplar Sts., Phila
delphia 

RABILD, HELMER, TitusYille Dairy Prod. 
Co., Titusville 

RICHARDS, JOHl\ H., ~Meado\\· Gold 
Da iries, Inc., 126 Denniston A,·c., 
Pittsburgh 

*ROHLP, JOH N A., Farm Journal, Inc., 
Washington Square, Philadelphia 5 

R.OLA :-I D, CHARLES T., Ca lgon, Ine., P . 0. · 
Box 1346, P ittsburgh 

Ross, RICHARD H., 249 Pugh St., St ate 
College 

SAMPEY, J. J., Abbotts Dairies, Inc., 
238 Lombard St., P hil adelphia 

SCHWAit'l"Z, CHARLES, 6601 La ndview St., 
Pittsburgh 17 

SIDELMAN, I. 0., 213 Dairy Bldg., State 
College 

SPUR, B~:RNHARJ) , 4317 Spruce St., Phila
delphia 

SWOPE, W. D. , Pennsylvania State Col
lege, State College 

THOMPSON, HOWARD L., 1018 Avacoll 
Ave., Greentree, Pittsburgh 

URBACH, CHARLES, Children 's Hosp ital, 
18th & Bainbridge Sts., P h il adc lphia 
46 

WALTZ, R. G., Post Office B ldg., Norris
town 

WELCH, R. C., c/o Wilbur -Suchard 
Chocolate Co., Lititz 

WELCH, R. R., Div. of Agr. Ext., Penn· 
sylvania State College, Sta te College 

WILSON, H. KENNETH, Sylvan Seal Milk, 
Inc., 612 S. 24th, Philadelphia 

·wooLMAN, HENRY N ., JR., Bonticu Farm, 
Paoli 

ZIMMERMAN, JOSEPH A., Lehighton 

Sub scriba1·s: 
BOARD OF H EALTH, Township of Lower 

Merion, Montgomery Co. , Ardmore 
B UC I< NE LL UN!VERSI'l"Y, CARNEGIE LI· 

BR ARY, Lewisburg 
EATON, MRS. A. K. , Abbotts Dairies, 

Inc., 3041-43 Chestnut St., Phila
delphi a 

F ooD I NSPEC'I'JO N DIVISION, City Hall, 
Reading 

FREE LIBRARY OF P HILADICT"PHIA, Peri
odica l Dept., Middle City Stn., Phila· 
delphia 

H. J. HEINZ Co., 1062 Progress St., N . S ., 
Pittsburgh 

LEWI SBt; RG PENITENTIARY, Att.: Libra
rian, Lewisburg 

MEDICAL SUPPLY 0>'FICER, 36- 004, Medi· 
cal Field Service School, Carlisle Bar
racks 

PENNSY LVANIA S1'A'rE COLLEGE, Agric. 
Lib1·a ry, ~tate College 

PE NNSY !.VAN TA S'l"A1'" COLLEGE, Animal 
N ut rition Read ing Room, State College 

PITTSBU HGH DIS'rR!C'L' DAIRY COUNCIL, 
451 Century Bldg., Pittsburgh 22 

PHII.ADI!:LPHIA COLL. 01' PHARMACY & 
SCIENCE; 43rd St. nt Woodland & 
Kingsessing Aves., Ph i ladclphia 

ROSEDAI"E DAIRY Co., I NC., New Berlin 
SHEARER, PAUL B. & Co., 1226 Leopard 

St., Phi ladelphia 
S'J;ERLI NG MILK, I NC ., 3330 P each St., 

Erie 
U NIV. OF PENNSYLVANIA, Libra ry, Phila· 

delphia 4 
:VET., MEDICAL FIELD SERVI CE SCHOOL, 

Carlisle Barracks 
VET., N EW CU MBERLAND AR)JY SI:RVICE 

FORCES DEPOT, New Cumberl and 
vVEBS1'ER, vVALTER, Breyer I ce Cream Co., 

43rd St. below Woodland Ave., Phila
delphia 

W YN DMOOR Sun-BRANCH, U. S. D . A. 
LIBRARY, Eastern R egional Res. Lab., 
Chestnut Hills Sta., Philadelphia 

Ll.ssocia't e S ubsm"ibcrs: 
CLOVER }'ARMS DAIRY Co., I Nc. , R.- D. 

# 2, Reading 
GALL!K"n, Lours, Gallil<er Ice Cream Co., 

453 Franklin St., Johnstown 
LAUDENSLA GER, C. M. 'l'., Philadelphia 

Dairy Prod. Co., Inc., 45th & Parrish 
Sts., Philadelphia 

MoYER, V. C., Supplce-Wi ll s-Jones Milk 
Co., 1523 N. 26th St., Philadelphia 

PE'I'TJBO t< DAIItY c o:, 387 Connecticut 
A Yc., Hochester 

S·r. LAWRENCE DAIRY Co., 221 S. 9th St., 
Reading 

SIEKKINEN, UUNO, 456 Lorain St., 
Sharon 

STAz, JOHN M., S upplee-Wills-Jones Milk 
Co., 1523 N . 26th St., P hiladelphia 

THOMPSON, I-I. L ., Harmony Dairy, 
Western Ave. & Fu lton St., P ittsburgh 

St·uclent Ll.ffiUates : 
DEREICH, J. E., Theta Chi Fraternity, 

State College 
K ASNER, E . J. , A .S., U.S.N.R., Barracl<s 

37, State College 

.]! am bers : 

RHODE I SLA ND 

S1tbscri bars : 
CA)!PBELL, M. H ., K i ngston 

*New member. 

DEP'l". OF MILK I NSP., City of Provi
dence, Charl ~s Chapin Hosp., Provi· 
dencc 
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HEALTH LIBHARY, 364 State Office Bldg ., 
Providence 

H. I. ~TATE COLLEG E L IBRARY, Green 
ll a ll , Kingston 

R U1lf'OHD CHEMICAL 'WORKS, Rumford 

80U'l'H CA IWLI :\A 

M embe>·s: 
CATHCART, S. L., Sandhill Ex pt. Sta ., 

Rt. 3, Columbia 
GOODALE, B . E., Clemson Agri c. Coll ege, 

Clemson 
*HAMILTON, G. R., Box Hil9, Greem·ill e 
HEI"LAMS, J . I., Green wood Creamery 

Co., Greenwood 

HL'H J,E>, W. C., State College, Orange· 
burg 

L.l"!\fAS'l'ER, J . P ., Dairy Dept., Clemson 

Su bscribers: 

CLEMSON COLLEGE LIBRAR Y, Clemson 
VET., CHA RLESTON P. 0. E., Charl eston 

SouTH DAKOTA 

M embe>·s: 
BREAZEALE, D. F., Dairy Husb. Dept., 

S. D. State Coll ege, B rookings 
CAVE, R. A., S. D. State College, Brook

wgs 
H AINES, A. L., R. R. #2, Box 44, Rapid 

City 
*JOHNSON, LESLIE E., Agric. Expt. Sta

tion, Brookings 

OLSON, T. M., College of Agric., B rook
ings 

ToniA N, C. C., Dai ry Dept., S. D. State 
Co llege, Brookings 

S>tb sc?"ibe·rs : 

SOU'I'H DAKO'J'A S'l'A1'E COLLEGE, Brook
ings 

UNIV. OF SouTH DAKOTA, Library, Ver
million 

TENN ESSEE 

M embers: 

BRI~W, .JAMES D., 2023 Terrace Ave., 
Knoxville 

DETCHUM, CHARLES, Southern Da iri es, 
Inc., Knoxville 

EDWARDS, L. S., Box 419, Nashvill e 
FRIEND, L. F., 1497 Union Ave., Unit 4, 

Memphis 
GARRECHT, HUBERT, 1834 Cowden Ave., 

Memphis 
HARRISON, 'l'. B., College of Agr ic., U niY. 

of Tennessee, Knoxvill e 
H U1"l'ON, C. A., Ext. Dairym:m, P. 0. 

Box 10"71, Knoxville 
NAIVE, J. B., Beverly Hills Sanato rium, 

Knoxville 
NEA T", \~AYN~:, Securi ty Mills, P. 0. Box 

671, Knoxville 

M embers : 

ARB UC KLE, \ '1 . S., Texas A. & M. College, 
Dairy Dept. , Co ll ege Station 

Br.os~m, 0 /C T. I-I. , A.S.N., 35329359, 
Co. K , Class # 38, MAC OCS, Platoon 
#1, Ca mp Barkeley 

*BU RNS, CHA RLES F., 220 N. Highland 
Ave., Sherman 

DAr<NELL, A. L., College Station 
FOURNELLE, CAPT. H . J., Station Hos

pital, Camp Wolter s 
GlllSON, G. G., Rt. 7, Xenle Fnrms, \Vnco 
HARMON, L AURENCE G., Dept. of Dairy 

Mf rs., 'l' exas Tech. College, Lubbock 
HOMEYER, W. C., Houston Mi lling Co., 

Inc., P. 0. Box 3012, Houston 
• New member. 

R EAVES, C. W., Agric. Ext. Sen·ice, 
U ni v. of rrennessee, l{noxville 

Roar;Rs , L . R., Security Mills, Knonille 
VANHORN, A. G., L ewisburg 
W YLIE, C. :1<:., Dairy Dept., U niY. of 'l'en· 

ncssce, Knoxville 

Su bsc)·ibeTs : 

AMOTT, A. L., Borden Southern Co., 618 
Cotton States B ldg., Nashville 

UNIVE RSITY OF TENNESSEE, Agric. L1.
brary, Knoxdlle 

UN IVERSITY OF TEN NESSEE, Library, 
Knonille 

VET. , MEMPHIS ARC.IY SERVICE FORCES 
D EPOT, Memphis 

KILGORE, J. P ., 1110 Holcomb St., 
Brownwood 

McCAS KILL, P. A ., S uow lti tc Crea meri es, 
Box 191, Big Spring 

l\h~l'ZGER, JAcon, 3115 D'Amico St., 
Houston 6 

MIL!,E il., KE NN ETH P., li01 l-Ii ckor_y St., 
Abilene 

MoORE, A. V ., Dairy Dept ., Texas A. & 
M. Co ll ege, College Station 

PED ERSON, M. G., c/o Price's Crea meries, 
Inc., E l Paso 

PRICE, RollER'!' B ., Midwest Dairies, Inc., 
Box 1572, E l Paso 

*PRITCHA RD, AR'l'HUit, Borden Co., Ama
rillo 
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RENNER, K. M., Texas Tech. Col lege, 
Lubbock 

*ROSENBERGER, W. S., 1114 N . Lancaster, 
Dallas 

SHEPARDSON, C. N., Dept. of Dairy 
Husb., Texas A . & M. College, Co llege 
Station 

SHERWOOD, S/SGT. D. H., 1849 S. U ., 
Camp Swift 

SHEURING, JOHN, San Antonio Aviation 
Cadet Center, San Antonio 

SPIV EY, JAMEs, Grisham I ce Cream Co., 
Corpus Christi 

*'rHoMPSON, OLIVER W., Extension Ser
vice, Co llege Station 

*WILLINGHAM, J. J., Meadowlake Food, 
Inc., Shennan 

Subscribe1·s: 

STEPHEN F. AUSTIN STATE TEACHERS 
CoLLEGE, Library, Nacogdoches 

BORDEN COMPANY, 1801 Leonard St., 
Dallas, Att.: N. W. Lamb 

BuRRUS FEED MILLS, Dallas 
COPELAND, 0. C., Texas A. & M. College, 

Agric. Expt. Station, College Station 
DEPOT PROPERTY 0F'F'I CE, Chem. Lab., 

S.A.G.D., Ft. Sam Houston 
FORT WORTH BRANCH, U. S. D. A. LIB., 

c/o Ft. Worth Public Library, Ft. 
Worth 

LAMAR CREAMERY Co., 30 E . Houston 
St., Paris 

NoRTH 'l'EXAS AGRIC. CoLLEGE, Liurary, 
Arlington 

PENN, FRED, 4400 Preston Rd., Dallas 
PRAIRIE VIEW STATE COLLEGE, Prairie 

View College 
P UllLIC LIBRARY, Ft. Worth 
SHULL, HUBERT, City Hall., Texarkana 
SMI'l'H, W. A., 223 S. 25th St., Paris 
S'l'A'J"E DEPT. OF HEAL'l'H, Bur. of Labs. 

Library, P. 0. Box 1145, Austin 2 
TEXAS A. & M. CoLLEGE, Library, Col· 

lege Station 
TEXAS TECITNOLOGIC.\L COLLEGE, Library, 

Lubbock 
'l'RANSI'l' GRAI N & COMMISSION Co., Chief 

Lab. Dept., :E'ort Worth 
UNIV. OF' TEXAS, Library, Serials Acqui· 

sitions, Austin 
UNIV. OF TEXAS, Library, Medical 

Branch, Galveston 
UNCLE JOHNNY MILLS, Att.: E. A. 

Fallin, P . 0. Box 235, Houston 
VET., HDQ. EIGH'l'H SERVICE COMMAND, 

Santa Fe Bldg., Dallas 2 
VET., EIGHTH SERVICE COMMAND LAB., 

Ft. Sam Houston 
VE1'., FT. WORTH Q.M. DEPOT, Ft. Worth 
VE'r., SAN ANTONIO ARMY SERVICE 

FoRCES DEPOT, Grayson St. Sta., San 
Antonio 

Llssocia.te Subscr·ibe1·s: 
CAR NATION Co., P. 0. Box 914, Houston 1 

St urlent Llffil'iates: 
B ILENKER, PVT. E. N., Co. C, U-19 , 

S.M.D.T.-W.B.G.H., El Paso 

UTAH 

Memb ers: 
ANDERSON, H . D., Ephraim 
BM'EMAN, GEORGE Q., Utah State Agric. 

College, Logan 
CAINE, GEORGE B., Utah Agric. College, 

Logan 
CuR'l'lS, L. R.., 2184 Oneida St., Salt Lake 

City 5 
LAMB, D. 0., Arden-Sunfreze Creameries, 

1030 S. Ma in St., Salt Lake City 
MORRIS, A. J., Dept . of Dairy Husb., 

Utah State College, Logan 

*POWELl,, ALFRED H., c/o Morning Milk 
Co., 505 Continental Bank Bldg., Salt 
Lake City 

R.I cH, LYMAN A., U.S.A.C., Extension 
Service, Logan 

811bsm··ibe1·s: 
BRANCH AGRIC. COLLEGE 01' U'l'AH, Li · 

brury, Cedar City 
UTAH AGRIC. COLLEGE, Library, Logan 
VE'l'., UTAH ARMY SERVICE FORCES DEP01', 

Ogden 
BRIGHAM YOUNG U NIV., Library, Provo 

VERMONT 

Memb ers: 
*ALDRI CH, ROLAND W., Idlenot Farm 

Dairy, Springfield 
ALLEN, NAT N., Dept. of Animal & Dairy 

Husb., Univ. of Vermont, Burlington 
BOWEN, CLARK H., Bellows Falls 
BREMER, HARRY E., Dept. of Agric., 

State House, Montpelier 
CAMBURN, 0. M., Vermont Agric. Expt. 

Sta., 489 Main St., Burlington 
*New Inember. 

CONK LI K, C. T. , Sccy., .Ay rshire Breeders 
Assn., Brandon 

CoRLEY, ROBER'£ '1'., Box 92, Morrisville 
ELLENBERGER, H. B., Univ. of Vermont, 

Burlington 
EV.INS, RALPH F., Essex Center 
FRAYER, .L\ ~IES l\1., Vt. Agric. Expt. Sta· 

tion , 489 Main St., Burlington 
*G ILMORE, JOH N, 489 Main St., Burling· 

ton 
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I-IAMLEN, C. L., St. Albans Coop. Cry., 
St. Albans 

HERREID, ERNEST, Univ. of Vermont, 
Burlington 

JUDD, S•rANLEY G., Vermont State School 
of Agric., Randolph Center 

LILLEY, CHARLES M., Marshfield 
LOVELAND, E . H., 489 Main St., Bur

lington 
MORRILL, ALDEN S., c/ o A. D. Pease 

Grain Co., Burlington 
NEWLANDER, J. A., Univ. of Vermont, 

Burlington 
NORTON, H . W. , J R., Secy., Holste in· 

Friesian Assn. of America, Brattle· 
boro 

WARNER, WILLIAM K., 96 Colchester 
Ave., Burlington 

\'IHITTAKER, 'l'OM P ., Ayrshire Breeders' 
Assn., Brandon 

\VrnTMAN, DANA W., Colchester 
WILLIAMS, N . KENNETH, Dept. of Ani· 

mal Husb., Univ. of Vermont, Bur
lington 

Su bscribers : 
STATE COLLEGE OF AGRIC, Dairy Dept., 

489 Main St., Burlington 

VIRG I N IA 

M emb ers : 

·> ARRASMITH, J AMES F ., Box 630, Alex· 
andria 

BussEY, J. C., Southern Dairies, Rocky 
Mount 

CARSON, E. W., County Agent, Rocky 
Mount 

CLINE, STANLEY B., 2000 4th Ave., Rich· 
mond 

CoNNELLY, R. G., Dept. of Dairying, Col· 
lege of Agr., Blacksburg 

DICKSON, R. W., Secy., State Milk 
Comm., 1203 E. Broad St., Richmond 

FLESHMAN, C. L., Lynchburg Dairy, 
Inc., Lynchburg 

FLORA, CARROI,L C., Dairy Bldg., V. P. l., 
Blacksburg 

GREGG, V. L., 3419 Valley Dri1·e, Alex
andria 

GREENBANK, GEORGE R., 632 24th St., S., 
Arlington 

HANSEN, P. ARNE, U. S. Fish & Wildlife 
Service, Hampton Inst., Hampton 

*HASTINGS, WALDON ll., Lindsey-Robin· 
son & Co., Inc., Roanoke 3 

HERMANN, LOUIS F., 877 N. Abingdon 
St., Arlington 

HOLDAWAY, C. W., Dept. of Dairy Husb., 
V. P. I., Blacksburg 

KENNEDY, G. S., Municipa l Bldg., Roa-
noke · 

KRILL, I. R., Southern Maid, Inc., Bristol 
MALLORY, T . E., Bland 
MILLER, W. C., Garst Bros. Dairy, Roa· 

noke 
*OMMOD'I', B. J., 2702 Valley Dr., Alex

andda 

PFALZGRAF, RENE D. , Hollins 
*POMEROY, C. J., JR., Mirador Farm, 

Greenwood 
PRATT, AVERY D., Dairy Dept., V. P. I., 

Blacksburg 
REAVES, P. M., V. P. I., Blacksburg 
RENNIE, FRANK]<'., JR., 1810- 12 W. Main 

St., Richmond 
S1'ROBEL, CAP1'. D. R., 0-390416, 4035 

20th St., N., Arlington 
TOWNLEY, ROBT. C., Group 504, Amph. 

Training Base, Little Creek 
TRELOGAN, HARRY C., 6025 N. 18th St., 

Arlington 
\VHITHAM, SGT. GEORGE, Co. D., 1st Bn. 

(Prov.), Newport News Command 
HRPE, Newport News 

WRIGHT, DEAN A., Ninovan F arms, Gor
donville 

Su bscribe1·s : 
AGRIC. ExPERIMEN'r STATION, Agric. 

Branch Library, Blacksburg 
HowE, ELLIOT L., Mount View Farm, 

Rt. # 1, Mt. Solon 
MEDICAL CoLLEGE OF VIRGINIA, Library, 

Richmond 
RICHMOND· DAIRY Co., 314-32 N. J effer

son St., Richmond 
SouTHERN DAIRIES, I Nc., Norfolk 
THOMPSON, LESLIE R., S/ 2, Library, 

Ship 's Co., Camp Peary 
VET., FRONT ROYAL Q.M. DEPOT (Re

mount), Front Royal 
VET., RICHMOND ARMY SERVICE FORCES 

DEPOT, Richmond 12 
VI RGINIA-CAROLINA CHEM. CORP., Chemi

cals Div., P. 0. Box 667, Richmond 

\VASHI NGTON 

M embe1·s : 
ANDREWS, GEORGE, 323 Mctho\\", \\"e

natchee 
BECK, A. J., \Valla Walla Dairymen 's 

Assn., Walla Walla 
BENDIXEN, H . A., Dept. of Dairy Hush. , 

Washington State College, Pullman 

*New member. 

BLOOM, S/ SG•r. A. JAMES, JR., 9th S. C. 
Lab., Ft. Lewis 

BONEY, M. M., Box 157, Bellingham 
BRIGHT, SG'l'. HOWARD L., 38269120, 625 

Q.llf. Ldry. Co., A.P.O. 986, c/ o P.M., 
Seattle 

COWAN, ROBERT, 635 Elliott Ave., W, 
Seattle 99 
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DAHLBERG, A. 0., 2500 W. Viewmont 
Way, Seattle 

DEANE, DARRELL, 1610 8th St., Anacortes 
ELT"ING'l'ON, E. V., Dept. of Dairy Hush., 

Washington State College, Pullman 
GAISER, J. L., Yakima Dairymen's Assn., 

Yakima 
GIBERSON, EBERT, 3719 S. 8th St., 1.'a· 

coma 6 · 
GoLDING, N. S., Dairy Hush. Dept., 

Washington State College, Pullman 
GRAHAM, RUSSELL A., 400 5th St., N., 

Seattle 
*HARLAND, HERBER'r A., Dept. of Dairy 

Hush., Washington State College, Puii
Jnan 

HILL, OT~·o .J., Washington Coop. Egg & 
Poultry Assn., 201 Elliott Ave., W., 
Seattle 99 

K NO'l"l', J. C., Dairy Dept., Washington 
State College, Pullman 

LARSON, HAROLD, Rt. #1, Box 56, 
Lynden 

LUNDQUIST, NORMAN S., Dept. of Dairy 
Hush., Washington State College, Pull· 
n1an 

MACKENZIE, F. B., 111 W. Massachu
setts, Seattle 4 

MARCY, 1.'/ 5 C., S., A.S.N., 35393151, 184 
Sta. Hospital, A.P.O. 937, c/o P.M., 
Seattle 

MEEKS, BEN'l'ON, Smith Bros. Dairy 
Farm, R. R. 4, Kent 

MILLER, DONALD, R. F. D. #1, Box 257, 
Redmond 

MOORE, GEORGE R., Rt. 2, Walla Walla 
MORGAN, MAX, 1225 Indian St., Belling

ham 
NEr"soN, M/SGT. RoY W., 37111441, Co. 

"C," 157th M.T.B., Ft. Lewis 

PALMER, W. HORACE, Box 250, Steila
coom 

*PI-IILLIPS, J. E., P. 0. Box 22, Spokane 
Pos~'ON, CECIL A., Rt. #7, Spokane 
PROU'l'Y, C. C., Washington State Col

lege, Pullman 
RUSSELL, JAMES, Kitsap Dairymen 's 

Assn., P . 0. Box 314, Bremerton 
SWEE1'ING, BER'r, Medoswcet Dairies, Ta

coma 
Us'l'L~:R, GrWRGE I-I., c/o Angeles Coop. 

Creamery, Port Angeles 
·WALDO, D. R., Box 211, Rt. 1, Mt. Vernon 
vVOLBF:RG, F. B., vVcstern \\'ashington 

Expt. Sta., Puyallup 

Subscr-ib ers: 
GILDOW, E . M., Carnation Milk Farms, 

Carnation 
GRAVES, L. 0., Fairmont Dairy, 95 

Stewart St., Seattle 
GROTH, AR~'HUR E., 2429 29th Ave., W. , 

Seattle 99 
SKAGIT CouNTY DAIRYMEN's AssN., Mt. 

Vernon 
HEALTH DEPT., 300 Public Safety Bldg. , 

Seattle 
SEATTLE PUBLIC LIBRARY, Periodical 

Dept., 4th Ave. & Madison St., Seattle 
SPOKANE PuBLIC LIBRARY, Spokane 9 
UNIVERSI~'Y OF WASHINGTON, Library, 

Seattle 5 
VE'l'., NINTH SERVICE COMMAND LAB., 

Ft. Lewis 
VET., SEA'l''l'LE ARMY SERVICE FORCES 

DEP01', Seattle 
VET., SEATTLE P. 0. E., 1519 S. Alaskan 

Way, Seattle 
vVASHING'l'ON S~'A'l'E COLLEGE, W. vV. 

Foote, Libr 'n, Pullman 

WEST VIRGI NIA 

Memb ers: 
BOWLING, G. A., Dairy Dept., West Vir· 

ginia Univ. , Morgantown 
ESTEY, ]{E'I NE'l'H J ., Oglebay Hall, W. 

Va., University, Morgantown 
HEEil!NK, GERALD, Vv. Va. Dairymen's 

Assn., Oglcbay Hall, Morgantown 
HENDEHSON, H. 0., West Virginia Univ., 

Morgantown 
MANUS, Lours J ., Dept. of Dairy I-Iusb., 

Univ . of Vv. Va., Morgantown 

PORTER, Cr"YDE C., Lesage 
HEEVES, C. V., 3 Clay Ave., Elm Grove, 

Wheeling 
VAN LANDINGHAM, A. I-I., Agr '1 Expt. 

Station, Morganto"·n 

Subscrib ers : 
\VEST VIRGINIA UNIV., Library, Morgan

town 

Associate Subscribers: 
L\IPERIAL ICE CREAllr Co., Parkersburg 

vVISCONSIN 

Memb ers : 
ANDERSON, OLIN, Consolidated Badger 

Co-op., Shawano 
BARNETT, 8CO'l"l', 7305 23rd Ave., Ke
. nosha 
BERTONAsco, E. T., Stella Cheese Co., 

Cumberland 

*New member. 

BLOCKOWIAK, B. L ., 2934 S. Ninth St., 
Milwaukee 

BoHS~'EDT, Gus, College of Agric., Agri
cultural Hall, Madison 

BO:s>CYK, CLEMEN'L' J., S. Superior St., 
Antigo 

BRAKEL, WILLIAM J., 208 S. Maple St., 
Oconomowoc 
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BROWN, L . vV. , Dairy & Food Control 
Lab., Chemistry Bldg., Univ. of Wis., 
Madison 

B UCK, CHARLES, 723 18th Ave., Monroe 
Bus rr, 1\1. G., Wheeler Corp., 200 N. 

Broadway, Green Bay 
CALL, ARA 0., Western Condensing Co., 

Appleton 
CARLSON, JOHN A., 125 S. Elm St., Dela

van 
*CHRIS'l'OFFERsox, T., Dairy Co-op. Assn., 

Juneau 
CRAMER, A. J. , 1642 Monroe St., Madison 
EREKSON, AR'l'HUR B., 30 Mead St., Ply· 

mouth 
FABRICIUs, N. E., Golden State Co., Box 

167, Ladysmith 
FARRAR, ROBERT R., 366 N . Main St., 

Mayville 
FEU'l'Z, FRED, Lakeshire Marty Co., Mon

roe 
FrcK, H AROLD F ., Box 221, Viola 
FRAZIER, WILLIAM C., College of Agric., 

Univ. of \Visconsin, Madison 
FREIDEL, EDw. H ., c/o Shefford Cheese 

Co., Green Ray 
*FRITZ, EARL A., 4109 N. 35th St., Mil· 

waukee 
HALES, M. \V., Chr. Hansen's Lab., Inc., 
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ABSTRACTS OF LITERATURE 

BOOK REVIEWS 

387. Annual Review of Biochemistry. Volume 13. Published by Annual 
Reviews, Inc., Stanford University P . 0 ., Calif. 27 sections includ
ing indexes. 795 pages. $5.00. 

As in previous volumes, Annnal R ev·iew of Biochemistl·y is the hand
book whereby competent authors have the opportunity to review the recent 
developments in selected fields of biochemistry. The subjects of discussion 
and the authors are selected by an editorial board. In each of the r eviews, 
the authors appraise, as well as r eview, the developments. Milk, being 
biologically complex, is related directly or indirectly to many of the sub
jects of discussion in Annual Reviews. Of the discussions of direct interest 
to those engaged in dairy research may be cited the following : Biological 
Oxidations and Reductions; Non-Oxidative Enzymes; Chemistry of: 'l'he 
Carbohydrates; the Lipids, the Proteins and Amino Acids. Metabolism of: 
Carbohydrate; F at; Proteins and Amino Acids. Mineral Metabolism; 
Water and Fat Soluble Vitamins; Nutrition; Nutritional Deficiencies of 
Farm Animals (by Huffman and Duncan of Michigan State College). 
Other sections are r eviews on Steroids, Biochemistry of Nucleic Acids, 
Purines, and Pyrimidines, Chemistry of Hormones, Biochemistry of Mal ig
nant Tissue, .Alkaloids, Synthetic Drugs (Antispasmodics), Photo-Per iodism 
in Plants, Chloroplast Pigments, Mineral Nutrition of Plants, Growth Regu
lating Substances in Plants, Biocl1emistry of Fungi, and Histochemistry. 
Annual Reviews is definitel~' the tool of the trained research worker, written 
in condensed, technical style. K.G.W. 

BACTERIOLOGY 

388. The Rapid Identification of Mucoid Hemolytic Streptococci of 
Possible Epidemic Origin. MAJOR IsADORE P ILOT, M.C. , A.U.S. 
Amer. Mecl. Assoc. Jour., 125, No. 15: 1037. Aug. 12, 1944. 

A medium is described for the rapid isolation of mucoid strains of beta 
hemolytic streptococci (Strcptococc1ts epidemicus) a. sociated with milk
borne epidemics of sore throat and scarlet fever. Ascites fluid infusion 
blood agar has been used, but ascites fluid is not always available. Difco 
dehydrated brain heart inf usion prepared with 1.75 per cent ag·ar fnrnishecl 
a satisfactory base for moist plates with 5 per cent human blood added. In 
12 to 24 hours, colonies appear large, mucoid, ameboid and confluent. In
fusion agar prepared with various peptones failed to bring out the large 
mucoid growth. I solation is followed by grouping and typing· of the 
cultures. 

A 17< 
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Of recently reported milk-borne outbreaks of sore throat and scarlet 
fever, now traced to serologically specific types of hemolytic streptococci, 
type 3 accounted for three outbreaks, types 2 and 17 for others. These types 
appear to be sources of epidemic strains, but no mention is made of any 
mucoid property. 

" The mucoid strains are particularly responsible for the bovine mastitis 
which is the source of epidemic milk-borne septic sore throat and scarlet 
fever. Experimentally, the mucoid strains ascend into the udder by simply 
smearing the teat and cause a similar mastitis. This aggressive property 
of the mucoid strains is further demonstrated by the frequency of their 
occurrence in otitis media, mastoiditis and meningitis complicating sore 
throat.'' D.P.G. 

BUTTgR 
389. Importance of Copper in Certain Color Changes in Butter. R. V. 

HussoNG AND B. W. HAMMER, Res. Lab. , Sugar Creek Creamery 
Co., Danville, Ill. Food Res., 9, No. 4: 289. July-Aug., 1944. 

Additional evidence is presented of the abil ity of copper contamination 
of cream to cause bleaching of butter accompanied by tallowy flavor; also, 
evidence that copper contamination of wrappers, even in isolated spots, may 
initiate bleaching and off-flavor, which will start adjacent to the spot and 
eventually spread to areas of the butter not contami~1ated with copper. The 
fact that, even when the butter is uniformly contaminated with copper, the 
bleaching begins at the surface is evidence of the importance of air as an 
accelerating agent in the r eaction . F .J .D. 

CHgESE 
390. Some Factors Affecting the Behavior of Cheddar Cheese in Cook

ing. CATHERINE PERSONIUS, EDITH BoARDMAN, AND ANDRIANNA R. 
AusHERMAN, Dept of H ome E con., Univ. of Wis., Madison, Wis. 
Food Res., 9, No.4: 304. July-Aug. , 1944. 

The author& present evidence indicating that Cheddar cheese improves 
in cooking quality with curing, the improvement being more rapid in cheese 
of high moisture content and in the case of curd cured in hermetically 
sealed cans as compared with daisies. The soluble protein of the cheese also 
incr eases with age, but there is no d~finite relationship between this factor 
and cooking quality. Low fat cheeses have poor cooking quality. 

The blending of cheese with liquids is affected by the pH and ion content 
of the liquid. At pH 5.8 and over, good dispersion is obtained. At pH 4.0 
to 5.0, the cheese tends to separate from the liquid in hard curd-like par
ticles. High temperatures employed in preparation of cheese mixtures 
intensify the tendency of the cheese to mat, string, become tough and 
separate fat. F.J.D. 
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391. Salt Migration in Cheddar Cheese Curd and Its Effect on Moisture 
Content, pH and Bacterial Content. W. H . HOECKER AND B. W. 
HAllfMER, Iowa Agr. Expt. Sta., Ames, Iowa. Food Res., 9, No. 4 : 
278. July- Aug., 1944. 

This study shows that cheese loses moisture rapidly at the surface of 
individual curd par ticles and in the inter ior of the particles during the fi rst 
15 hours of pressing. The greatest loss is at the surface. Losses after 15 
hours are relatively small. The salt content of cheese is relatively high at 
the par ticle surface, at hooping time, and relatively low in the centers. 
During pressing, the salt decreases at the surface and incr eases at the cen
ter; and 24 hours after pressing, it is usually quite uniform throughout the 
particle. At milling·, the pH values are essentially the same at the surface 
and the center of the unsalted curd particles. When hooped,· the surface 
values are slightly higher and the values at the center slightly lower . Dur
ing pressing, values at both places fall rapidly and gradually approach each 
other, until at 24 hours after pressing they are about equal. Changes in 
bacterial counts were not sufficiently definite in the study to be conclusive. 

In Cheddar cheese ripened four months, the distribution of moisture and 
salt was found to be fairly uniform. F .J .D. 

CHEMISTRY 

392. Human-Milk Fat. 1. Component Fatty Acids. T. P. HILDITCH 
AND M. L. MEARA, Dept. of Indus. Chem., Univ. of Liverpool, En
gland. Biochem. Jour. , 38, No. 1 : 29-34. 1944. 

A limited amount of early and late lactation human-milk fat and a 
larger amount of saponified human-milk fat were analyzed by ester-frac
t ionation to determine the various fatty acids contained therein. 

Their results show there is about an equal amount of saturated and 
unsaturated fatty acids in human-milk fat. Compared with cow-milk fat, 
it contains a relatively smaller percentage of the lower molecular weight 
fatty acids and a much larger percentage of the 18-carbon unsaturated 
fatty acid, this being unusually high for an animal fat. " H uman-milk fat, 
in regard to its component acids, has more resemblance to a typical mar-
garine fat-blend than to butterfat." A.O.C. 

393. Adsorption of Riboflavin by Lactose. Influence of Temperature. 
ABRAHAM LEVITOK, Bur. of Dairy Indus., U. S. Dept. Agr., Wash
ington, D. C. Indus. and Engin. Chem., Indus. Ed., 36, No. 8: '744. 
Aug., 1944. 

This work follows an earli er paper on the influence of concentration. 
·A knowledge of the influence of temperature furnishes a basis for the pro
duction of adsorbates (milk sugar containing adsorbed riboflavin) as by
products in the manufacture of lactose. To utilize the productive capacity 
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of milk sugar plants for the manufacture of adsorbates, it is necessary fo 
establish conditions for the controlled preparation of these adsorbates. The 
range of concentrations and temperatures studied inclnde those which 
would be encountered in the manufacture of adsorbates from grain curd 
casein whey and are applicable to a wide range of operating conditions. 
In the commercial manufacture of lactose, even if all the r iboflavin present 
in whey were adsorbed, a weak adsorbate would be obtained because the 
rat io between the quantity of lactose crystallizing from whey and the quan
t ity of riboflavin in the whey is large. There is a critical riboflavin con
centration beyond which the degree of adsorption rises sharply and in
creases linearly at 5° and 28° C. with increasing concentration. The data 
are considered primarily from the standpoint of their practical application, 
but a number of problems of both theoretical and practical interest are 
discussed. B.H.W. 

394. Composition of Casein in Milk. G. A. RAMSDELL AND E . 0. WHITTIER, 
Div. of Dairy Res. Labs. , Bur. of Dairy I ndus., Agr. Res. Admin., 
U.S.D.A., Washington, D. C. Jour. Biol. Chem., 154, No. 2: 413-
419. 1944. . . 

Heretofore the analyses reported for casein have been on the basis of 
the acid-precipitated product. The authors have employed a new method 
to separate the calcium caseinate-calcium phosphate complex from milk
by means of a supercentrifuge. 

'.'In the literature there is no analysis of the elementary composition 
of casein obtained by our procedure, and that the results check, as a whole, 
surprising·ly well with analyses of casein obtained by acid precipitation is 
int.eresting evidence that the changes in physical character through the 
action of acid are not accompanied by a pronounced alteration in its per
centage elemental composition. H owever, the fact that the percentag·es we 
found for sulfur and phosphorous are somewhat higher than those obtained 
for casein repeated ly dissolved by alkali and precipitated by acid indicates 
that such treatment removes a portion of these elements from casein.' ' 

The authors report the complex containing 4.80 % tri calcium phosphate 
and 95.20% calcium caseinate; and this calcium caseinate having· the fol
lowing percentage composition: Calcium 1.18, Phosphorus 0.78, Nitrogen 
15.34, Carbon 52.29, Hydrogen 6.919, Sulfur 0.762, and Oxygen (by dif-
ference ) 22.73. A.O.C. 

CONCENTRATED AND DRY MILK; BY- PRODUCTS 

395. Evaporated Milk. Current Comment. ANONYMOUS. Amer. Mec1. 
Assoc. Jour., 125, No. 12: 852. July 22, 1944. 

Physicians are urged to avoid prescribing evaporated milk by named 
brands. Reference is made to a survey of the distribution of evaporated 
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milk in which it was shown that the shortage proved to be not a shortage of 
evaporated milk but of certain favorite brands. Less-well-known brm1ds 
were available but not moving. Instead of advising against changing 
brands, physicians can do a service to their patients and their country by 
explaining to mothers that all brands of evaporated milk must nwet federal 
standards. If the favorite or accustomed brand is not available, satisfac
tory results can be expected from the use of less familiar brands, provided 
consideration is given to whether the milk selected is irradiated or fortified 
with vitamin D. If the milk selected is not so fortified, supplementation 
of the diet or formula with th is vitamin can be made separately . D.P.G. 

396. Retardation of Fat Autoxidation in Dried Milks. M. B. WILLIAM
SON, Res. Labs., S.M.A. Corp., Chagrin F alls, Ohio. Food Res., 
9, No. 4: 298. July-Aug., 1944. 

Several antioxidants, rice bran concentrate, Avenex, tocopher ols, hy
droxyquinone monobenzyl ether and 4,4-dehydroxydiphenyl ether, tested 
for their potency on mixed fats, were found to be effective when the fats 
were incorporated into skim milk powder. Thiourea, normally without 
effect in protecting fats, showed anti oxygenic powers for fats combined 
with skim milk in the dry form. The authors show this to be due to the 
presence of water and discuss the theory of this action. F.J.D. 

DISEASE 

397. Lactic Acid: A Corrosive Poison. E. GoRDON YouNG AND RALPH P. 
SMITH, Depts. of Biochem. and Path. , Dalhousie Univ., H alifax, 
N.S. Amer. Med. Assoc. Jour. , 125, No. 17 : 1179- 1181. Aug. 26, 
1944. D.P.G. 

398. Mastitis. E. C. McCuLLOCH, A. A. SPIEI,MAN AND 0. J. HILL. State 
Col. of Wash. E xt. Cir. 75. 4 pages. April, 1944. 

A brief summary depicting, by means of cartoons and diagrams, the 
causes, spread, prevention, and control of mastitis. J.G.A. 

FEEDS AND FEEDI:\'"G 

399. Vitamins D and A in Alfalfa Hay. G. C. WALLIS. South Dakota 
Agr. Expt. Sta . Cir. 53. 12 pages. June, 1944. 

Vitamin D develops as rapidly in small windrows as in the swath. Less 
vitamin D develops in large windrows than in the swath and small wind
rows, and still less in cocks. Most of the in crease in cocks takes . place in 
the outside layers. 
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Carotene losses are much less from the windrow than from the swath. 
Losses are still less from cocks. 

Allowing the bay to wilt in the swath for a few hours and then raking 
it into small to medium sized windrows provides for rapid drying of the 
hay, encourages the development of as much vitamin D as the particular 
plants ar e capable of producing, and conserves a fair amount of carotene. 

Finishing the curing in cocks after partial drying in the swath and 
windrow tends to conserve more of the carotene but takes more time and 
labor and provides less vitamin D. 

Turning the windrows for the last half day or full day of curing in
creases the vitamin D content by about 100 International Units per pound 
as compared with unturned windrows. 

The development of vitamin D in alfalfa hay by sunshine exposure is a 
comparatively slow process which continues gradually over a period of at 
least 6 or 8 days. The vitamin D content of hay could be increased by 
continuing the curing beyond the length of time necessary for proper dry
ing, but the losses in carotene and other valuable properties would more 
than offset the gains. 

Alfalfa hay probably varies between 300 and 1,000 International Units 
of vitamin D per pound, averaging about 500 to 600 units. 

Alfalfa varies from time to time in the amount and rate of vitamin D 
development induced by sunshine exposure. The reasons for such varia-
tions are not known. J.G.A. 

400. The Intensity of Feeding as Related to Milk Production. T. A. 
BAKER AND A. E . To!IIHAVE. Del. Agr. Expt. Sta. Bul. 248. 15 
pages. June, 1944. 

Five groups of Holstein cows wer e fed maintenance rations plus allow
ances of total digestible nutrients for milk production equal to 82.2, 105.3, 
122.4, and 131 per cent of the Haecker standard, respectively. Substantial 
incr eases in production were obtained by feeding in excess. of the !Jaecker 
standard. The amount of milk produced for each pound of total digestible 
nutrients fed was greatest at the lowest feeding level. The addition of a 
pound of nutrients produced the same increase in milk production at each 
higher level. For the most profitable milk production it can be conserva
tively recommended that the allowance of total digestible nutrients pre
scribed by the Haecker standard be increased by at least 20 per cent unless 
the cost of each added pound of total digestible nutrients is as great as the 
net. cash return from 1.46 pounds of milk containing 4 per cent butterfat. 
F eeding digestible nutrients at different levels had no effect on the body 
weight or condition of the cows. Th ere was no effect of feeding at different 
levels on butterfat percentage. J .G.A. 
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401. Feeding Peanut Meal and Hay. W. J. SHEELY, R. B. BECKER, N. R. 
MEHRHOF, AND H. L. BROWN. Fla . .Agr. Ext. Serv. Bul. 115. 15 
pages, illus. 

Detai led information on the composition of these Florida-grown prod
ucts, together with specific directions for feeding them to beef cattle, dairy 
cattle, swine, and poultry. J.G . .A. 

402. Carotene Content of Alfalfa. Retention on Dehydration and Stor
age. RALPH E. SrLKER, W. G. ScHRENK, AND H . H. KING, Kans . 
.Agr. Expt. Sta., Manhattan, Kans. Indus. and Engin. Chem., 
Indus. Ed. , 36, No. 9: 831. Sept., 1944. 

The effect of blanching, grinding, storage temperature and chemicals 
upon the stability of carotene in alfalfa was studied. Blanching the fresh 
alfalfa with steam prior to drying, thereby inactivating the enzymes, fur
nished complete protection for the carotene during the dehydration process. 
The grinding of fresh alfalfa caused a loss of carotene. The addition of a 
suitable antioxidant or addition of a chemical which was known to suppress 
enzyme activity furnished partial protection for the carotene during the 
dehydration. Diphenylamine and hydroquinone were the most effective 
antioxidants while thiourea and sodium cyanide helped to inactivate en
zymes. The carotene content of alfalfa meal decreased as the temperature 
of storage increased. Storage at 3° C. of blanched and dehydrated alfalfa 
protected the carotene for long periods. There was a loss when the meal 
was removed from cold storage and allowed to stand at higher tempera-
tures. B.H.W. 

FOOD VALUE OF DAIRY PRODUCTS 

403. Riboflavin Content of Milk and Milk Products. LoUisE DANIEL AND 
L. C. NoRRIS, School of Nutr., Cornell Univ., Ithaca, N. Y. Food 
Res. , 9, No. 4: 312. July-Aug., 1944. 

Moclified fiuorometric and microbiological methods for determining the 
riboflavin content of 18 different dairy products were found to give results 
without significant differences, but on the whole somewhat lower than val
ues reported in the literature where rat-assay methods were employed. 
. Average riboflavin values on the fresh basis for the products studied are 

presented in pg.j gm. as follows: dried sweet cream buttermilk, 33.65; dried 
whey, 20.72; dried skim milk, spray process, 19.81, roller process, 18.81; 
dried whole milk, spray process, 15.44, roller process, 14.76; Cheddar cheese, 
3.00; cream cheese, 1.87; liquid wholemilk, 1.77; liquid skim milk, 1.58; 
liquid buttermilk (cultured), 1.56; light cream, 1.47; liquid whey, 1.24; 
and butter, 0.367. F .J .D. 
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404. General Points in the Handling of Sherbets. B. I. MASUROVSKY, 
Res. Editor. Ice Cream Trade Jour., 40, No.8: 48. Aug., 1944. 

Successful merchandising of bulk sherbets presents several problems. 
·consumers should not be forced to accept sherbets in place of, or in order to 
get, ice cream. Sherbets have been most popular when sold in factory
filled packages•in combination with ice cream and in the form of novelties 
such as chocolate flavored "pop" containing milk sherbet. Strawberry, reel 
raspberry, black raspberry, orange or pineapple "pops" have been popu
lar. Vanilla, chocolate and other important ice cream flavors should not 
be used as sherbets in order to avoid confusion, or the possible substitution 
by ice cream dealers, or at the soda fountain. At least 20% of pure fruit 
material should be added to fruit ices and sherbets which are frozen with 
agitation. ''Pops'' and frozen confections are frozen without agitation. 
Overrun should be limited to not more than 4D% for "pops" and not more 
than 50% for sherbets. Attention ·should also be given to sanitation. Care 
and attention in the production of high-quality sherbets now should aid in 
planning for postwar sales. W .H.M. 

405. Mocha Flavor and Its Place in Ice Cream. B. I. MASUROVSKY, Res. 
Editor. Ice Cream Trade Jour., 40, No. 9: 52. Sept., 1944. 

Mocha is a flavor created by a combination of chocolate and coffee. 
These two flavors may be added to the ice cream mix in extract form, or 
.coffee extract may be added to a mild chocolate ice cream mix. If coffee is 
added to a chocolate mix, only about half the usual amount of ch~colate 
ingredients should be present. The amount of coffee extract to use will 
vary from t to 1 ounce per gallon of ice cream mix. It should be f ree from 
chicory or other foreign flavoring material. Other points which should be 
observed in making Mocha-flavored ice cream are: (1) the sugar content 
should be less than that of chocolate ice cream or about the same as for 
vanilla ice cream. (2) The mix should conta.in no cereals or substitutes for 
milk solids. (3) It is desirable to increase the fat content 1 or 2 per cent 
above that of the standard vanilla mix. 

Mocha and vanilla ice cream make a nice two-layer brick. Other recom
mended combinations are orange or strawberry sherbet, red raspberry 
sherbet and peach ice cream. \Vhen served at the fountain, Mocha ice 
cream should be topped with nuts and marshmallow rather than with 
chocolate sauce. In advertising the ice cream, the emphasis should be put 
·On chocolate Mocha rather than coffee Mocha. W.H.M. 
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406. Statistical Aspects of the Acidity Test. H. BARKWORTI-I. Dairy 
Indus., 9, No.1: 20. J an., 1944. 

The author points out the importance of controlling the amount of 
phenolphthalein used in the acidity test as this factor bas been shown to 
hav.e a greater effect on the r esult than any other single factor. The fact 
that the relationship is linear means that a given change in the amount of 
indicator will always cause the same amount of change of pH of the end
point. By increasing the concentration of indicator from log10 1.6990 (50 ' 
mmgms. per 100 ml. milk) to log10 1.9031 (80 mmgms.) lowers the pH of 
the endpoint from 8.39 to 8.34. Similar changes in con centration will give 
corresponding changes in the pH of the endpoint. The correlation coeffi
cient is large and ther efore indicates a very close relationship between these 
two factors. D.V.J. 

407. Effect of High Cell Content on Resazurin and Methylene Blue 
Tests. C. S. MoRRIS AND M. EDWARDS. Dairy Indus., 9, No. 2: 92. 
F eb., 1944. 

It was found that the inclusion of high-cell-content milk into good qual
ity bulk milk did not materially affect the results of the "Ten-Minute" 
Resazurin Test . However , in some cases when such milk was subjected to 
the Standard Routine Resazurin Test, a definite effect was noted so that the 
milk might be placed in the B or C categories. In some cases the addition of 
5 per cent of high-cell-count milk to good quality, low-cell-count milk was 
sufficient to cause a noticeable change in the test. 

The Methylene Blue Test was also fou nd to be affected by the presence 
of high cell content milk in otherwise good quality milk. As little as 15 
per cent of high-cell-count milk (from cows with no clinical symptoms of 
mastitis) can be sufficient for a fai lure on the Methylene Blue Test. 

In some cases high-cell-count milk has the same resazurin r eduction 
time as milk of normal cell content. In the majority of these cases, the 
cell s present were mainly tissue cells. 

The author points out that this work is only preliminary and in many 
ways incomplete. D.V.J. 

408. Influence of Udder Cells on the Routine Resazurin Test, the Ten
Minute Resazurin Test and the Methylene Blue Test. S. B. 
THOMAS AND D. A. BowrE. Dairy Indus., 9, No. 5: 335. May, 
1944. 

Approximately 5,000 bulk herd samples wer e examined over a period 
of three years. Sevent~r per cent of the samples had cellular counts under 
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750,000 per ml., while 20 per cent had counts between 750,000 and 1,500,000. 
E ight per cent of the samples contained over 1,500,000 cells per ml. 

Normal milk from herds ·with a low incidence of mastitis and counts 
under 750,000 cells per ml. were not degraded to categories B or C in the 
routine resazurin classification. Leucocyte activity alone was found re
sponsible for the degradation to category B of 25 per cent of the samples 
with cell counts between 750,000 and 1,500,000. Milk infected with mastitis 
or containing a high proportion of late lactation milk was usually detected 
by the routine resazurin test. Sixty-five per cent of the samples containing 
over 1,500,000 cells per ml. were degraded to category B and 10 per cent to 
category C. Twenty-five per cent of these samples reduced methylene 
blue within 5! hours. D.V.J. 
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ERRATA 

Vol. XXVI, No. 12, page A228 

The first sentence in abstract 532 should read: "This investigation deals 
with the vacreator, a vacuum pasteurizer for cream for butter making, 
developed in New Zealand." 

Vol. XXVII, No.3, page A35 

Line 11 in abstract 70 should read: ''The phage infection usually occurs 
from the 'whey fog' from a whey separator, " · 

Vol. XXVII, No.4, page A70, line 15 
Conclusion 6 should read : "It cannot be safely assumed : 

Vol. XXVII, No. 8, page 673 

The last line in the first paragraph should read: " ... 34.0-49.0 !Jg. 
protein and 0.57-0.86 !Jg. lipide phosphorus were adsorbed per '' 

Vol. XXVII, No. 10, pag·es 851, 853 and 855 

Running headlines should read: ''VITAMINS IN SUMMER MILK.'' 

Vol. XXVII, No. 10, pages 850 and 854 

Running headlines should read : ''ARTHUR D. HOLMES ET AL. '' 

Vol. XXVII, No. 10, page 812 

Table 1, column 3: 0.151 should read 0.0151. 
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JtetttrH 011 the ]11vestment 
The words '' reconversion" and " post-war plan
ning" have been used so much in recent month s 

that there is a tendency to try to avoid the terms. 

Hut that is just a self-conscious effort to he 
original. The fact is that fo r the good of the 
nat ion the biggest job before every indiv idual, 
eve ry group, every business , every industry. is to 

plan so well that the reconversion period wi ll be 
so short that the national incom e wi ll be ma in

tained without a slump. , 

If the job is done well it will resu lt in full 
employment and a steady forwa rd march of the 
traditional American high standards of li ving . 

There might be differences of opinion on over
all plans. But there is agreement that one of the 
most powerful contributions will be made by 
each business and each industry seeing its own 

problems in a clear light-and going to work 
on them. When each soldier taku one step fo rward, 
the wholl. arm y advmues.' 

The dairy industry is working in that direction. 
The iaea of setting its sights on the "Two Bil
lion Gallon Ice Cream Yea r" is the kind of 
thinking the nation needs. The next step is to 

. lay the groundwork for that goal. And th a t is 
where vanilla comes iri for special attention! 

As with eve ry thing else, ice cream volume will 

in crease on ly if the product offered to th e con-

sumer increases in appeal and satisfaction. One 

of the first considerations in th a t appeal is 
Aavor. Flavor mt1kes salts.' 

And so, it is highly impOrtant to remember 
which flavor shou ld rec.eive the greatest study, 

research and promotion. 

The 1938 study of ice cream Aa vor.-preference, 
made by the International Association of Ice 
Cream Manufacturers, revealed that vanilla 

accounted for 51.26% of all the ice cream 
volume-more th an the other 147 flavors put 
together. 

T .herefo re any investm ent in study or research 

that improves the vanilla ice cream of a m anu: 

fa ct urer v·:i ll have a good effect on more than 

50% of his gallonage. I t is a case of fift y-one per 
cent return on the investment. 

* * * 
David Mi chael & Co., with its half century of 
experience in specializing on vanilla fl avoring and 
the perfection of Mixevan, is at your service to 

assist you in developing a finer vanilla ice cream. 

M ixevan- u America' I Flavoritt" 
and othtr powdered oanilla ·producti 

11 

DAVID MICHAELS CO. 
half a cnz tury i" th e fla voring field 

-----------------------\~ Front and Master Streets, Philadelphia 22. Pa . .-1---

Your advertisement is being r ("ad in el·ery State and in 25 Foreign Countries 
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Microscopes 
and 

Agriculture 
Agriculture, one 

of our o ld est sci
ences, benefits con
stan tly from scien
tific investigation 
and quality control. 

The Spencer Micro
scope shown above, 
equipped for photomicrography, is in use 
in the Eastern States Milling Corporation, 
Buffalo Plant. Photomicrographs of wet
table sulphur particles used in agricultural 
sprays help to establish and maintain a 
high standard in the finished material. 
Sprays are among the diversified products 
for farm use handled by Eastern States 
Farmers' Exchange. 

For literature on Spencer Microscopes 
and other scientific instruments, write to 
Department M28. 

Spencer LENS coMP ANY 
· BUFFALO, NEW YORK 

SCIENTIFIC INSTRUMENT DIVIS I ON OF 
AMERICAN OPTICAL COMPANY 

LEAVES 

ON DAIRY 

P reckles may be an asset to a smiling youngster, 
but on da iry equipment they can be a decided 
handicap. We mean those white deposits and 
water spots that so often show up on sanitary 
piping and other bright surfaces after cleaning 
. . . especially with hard water. 

That 's one reason why more and more dairy plants 
are turning to D-LUXE these days. D-LUXE 
provides a new and different type of water-soften· 
ing action that assures trouble- free cleaning . . . 
a unique free- rinsing action that produces a spot
free, "like new" appearance to all surfaces. 

Pnrt.hermore, D-LUXE goes after dirt on pasteur· 
izing vats, sanitary pipe lines and fit tings, tanks 
and other equipment with a powerful emulsifying 
action that literally shatters grease .. . breaks it 
up · into tiny globules which float in the cleaning 
solu tion (makes an emulsion j ust like butterfat in 
lililk)! 

Efficiently cleaned with D-LUXE, da iry equipment 
can be made to last longer ... work better ... 
can meet the urgent demands for g reater output. 

THE DIVERSEY CORPORATION, 
53 West J ackson Blvd., Chicago 4, Ill. 

Your advertisement is being read ln every State and in 25 Foreign Countries 
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Our bulletin 
SOc is fully 

descriptive-
Write for it. 

Every year, because of poor quality, enough milk 
and milk produc ts to meet the annual nutritional 
needs of 120,000 soldiers are wasted. This s tate
men t, issued by a University of Illinois College of 
Agriculture authority, calls for action. 

For fast action, the answer is B-K Chlorine Bac
tericide ... in up-to -the-mi nute dairies and 
creameries. Its availab le ch lorine goes right to work · 
as a sanitizer. Efficient and rapid, it costs little to 
u se. Use B -K daily as a sanitizing rinse, and a 
helpful shortcut to increased butter production 
•.. through decreased rejec tions. 

Dept. DS# J·l(. Division 

~PENNSYLVANIA SALT 
V!}!/M{'.N=ANY 

"THE GAULIN TWO STAGE HOMOGE
NIZER AND HIGH PRESSURE PUMPS 
have met the Dairy Industries needs for a 
durable, heavy duty and economical machine, 
since 1909. Homogenizers and Pumps are 
still available with proper priority ratings, as 
well as repair and replacement · parts. Both 
machines are strictly sanitary and are ap
proved by all leading health boards. The 
Homogenizers are built in sizes from 75 gal
lons to 2000 gallons per hour, and the High 
Pressure Pumps are custom built to suit in
dividual needs. The Gaulin is the ideal, all
purpose machine for fluid milk, ice cream, 
evaporated milk, condensed milk and spray
drying milk or eggs." 

MANTON-GAU Ll'N 
TWO STAGE 

HOMOGENIZER 
THE MANTON-GAULIN MFG. CO., INC. 

7 CHARLTON STREET EVERETT, MASS., U.S.A. 

Your advertisement is being read in every State and in 25 Foreign Countries 
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Dairy 
Preparations 

Cheese Rennet and Color 

Annatto Butter Color 

Certified Butter Color 

Ice Cream Color 

Lactic Ferment Culture 

Bulgarian Culture 

-*-
Odorless Dairy Fly Spray 

Testing Solutions 

~~e 

WHAT WILL YOU 
NEED POSTWAR 

We don't know ho· 

soon "postwar" will 1: 

We do know that it w i 

bring you new probl~rr 

Some of these will ha r 

to be solved for-a1 · 

with-you by yo1 

equippers and supplie1 

What will you expe 1 

of them that you d 

not need prewar? T, • 

them now-or tell the 

international associ. .. 

tion-

RENNET and COLOR 
For best resu Its jn the cheese 
vat, specify Marschall's. High 
in strength, pure and uniform. 

MARSCHALL 
DAIRY LABORATORY, INC. 

MADISON 3, WISCONSIN 

DAIRY INDUSTRIES 
SUPPLY ASSOCIATION 

Albee Building Washington 5, D. 

Your advertisement is being r ead in ('n•ry State and in 2;) Foreign Countries 
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