
t4JI

BACTERIOLOGICAL STUDIES OF THE

CAMPUS DRINKING FOUNTAINS OF

NORTH TEXAS STATE TEACHERS

COLLEGE

DENTON, TEXAS

THESIS

Presented to the Graduate Council of the North

Texas State Teachers College in Partial

Fulfillment of the Requirements

For the Degree of

MASTER OF SCIENCE

By

Eloise McCoy, B. S.

Ennis, Texas

August, 1941

9O7g')



TABLE OF CONTENTS

Page

LIST OF TABLES..................... iii

Chapter

I. INTRODUCTION..*.............. ............... .. *

Review of the Literature
The Problem

II. THE FOUNTAINS STUDIED............................9

The Hospital Fountain
The Harriss Gymnasium Fountain
The Library Fountain
The Manual Arts Fountain
The Administration Fountains..

III. FIELD AND LABORATORYWRK....................... 13

Procedure
Results and Discussion
Sumary

IV. CONCLUSIONS AND RECOMMENDATIONS. ..- 0---....27

BIBLIOGRAPHY......***----****- ----- ---- ---- ----.. . 30



LIST OF TABLES

Table Page

1. Descriptions of the Various Kinds of Colonies
Collected from the Six Fountains Studied....... 17

2. Location of the Fountains and the Number of
Organisms on Each Part of Each Fountain
Which Did and Did Not Ferment Lactose-Peptone-
Bile............................................ 19

3. Location of the Fountains and Where Positive
and Negative Growth Were Found and Where No
Growth Occurred ........................... 20

4. The Location of the Fountains and the Number of
Gram Positive and Gram Negative Cocci and Rods
Found on the Parts of the Fountains............ 22

iii



CHAPTER I

INTRODUCTION

In order to gain an adequate idea of the sanitary con-

dition of the drinking fountains on the North Texas State

Teachers College campus, it was found necessary to approach

these bacteriological studies from a seasonal point of view.

Samples were collected during the last two weeks of Ootober,

1940, during the month of November, 1940, and from there on,

continuously, from the first of February to the first of

June, 1941.

At first, the exposures of the sterile agar plates to

the nozzles and knobs of the various fountains were made

about the same time of day on the same day of each week.

It was decided later, however, to expose the plates at dif-

ferent times of the day and on different days of each week

when it was learned that the date the fountains were to be

cleaned would thence forth fall just prior to the time the

exposures were to be made.

The fountains were selected to give a fair cross section

of the campus. Six fountains were examined periodically,

and were distributed as follows: one in the Hospital, one in
Harriss Gymnasium, the north fountain in the Library, one in
the Manual Arts Building, and both fountains in the Adminis-

tration Building.
1



2

Review of the Literature

The drinking fountain is a modern contrivance, because

until the early part of the twentieth century the common

drinking cup was in vogue. The so-called sanitary drink-

ing fountains of 1910 were the direct result of laws prohib-

iting the common cup by a few of the states.

During an epidemic of streptococcic tonsilitis in a

women's dormitory of the University of Wisconsin, Pettibone,

Bogart, and Clark1 (191-) made a survey of all the drinking

fountains on the university campus. Over fifty per cent of

the total number showed the presence of Bacillus prodigiosus

which was intentionally introduced after complete steriliza-

tion of the fountains. The organisms were inducted by means

of a pipette into the bubble, also by rinsing the mouth with

a suspension of the organisms and drinking from the fountains

while the lips were still moist. Tests were made to deter-

mine the length of time the organisms remained in the bubble.

They found that Bacillus prodigiosus remained dancing in the

bubble from two to one hundred and thirty-five minutes. The

average time was twenty-five minutes. Most of the organisms

were washed out by an experimental four-inch bubble. The

experimenters recommended "a jet set at an angle of fifteen

degrees or more from the vertical, with a collar guard to

prevent possible contact with the orifice."

Dorothy F. Pettibone, Franklin B. Bogart, and Paul F.
Clark, "The Bacteriology of the Bubble Foundation," Journal ofBacteriology, I (September, 1916), 471-481.
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Whittaker 2 (1917) conducted a study at the University of

Minnesota in which eighty per cent of the fountains examined

were found to be infected by streptococci. New types of

fountains were designed to eliminate the dangers associated

with the ones then in use.

Drinking fountains were becoming fairly common by 1917,

since eight of the states had passed laws prohibiting the

use of the common cup. It was not until 1920 that six more

states passed such laws. It was evident that little atten-

tion was given to the public health aspect of the construc-

tion of the so-called sanitary fountains, with the result

that much of the equipment placed on the market was as poten-

tially dangerous in regard to the transmission of infectious

diseases as the common cup.3

Dunlap4 (1919) believed that all vertical jet types of

fountains should be "unqualifiedly condemned," because they

were involved in the spread of contagious diseases, and that

"bubbling fountains without mouth guards are like guns with-

out powder." He erred, as has been proved by experiments

2
H. H. Whittaker, "Investigation of Drinking Fountains

at the University of Minnesota," Public Health Report, XXXII
(May, 1917), 691-699.

3
American Water Works Association, American City XXXII

(February, 1925), 183-184.

4
J. H. Dunlap, "Common Sense, Science, and Drinking

Fountains," American City, XX (May, 1919), 407-472.
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since, in saying that "slanting-jet fountains, whether of the

continuous or of the intermittent type, are simple and safe." 5

Dieter6 (1919) studied various types of drinking foun-

tains to determine the relative sanitary values. Four foun-

tains were of the vertical nozzle type, and the fifth was of

the sloping stream type. The four vertical jet types con-

sisted of the following specifications: (1) the water passed

in a stream up through a bowl always filled with water,

(2) a catch basin surrounded the nozzle so that the surplus

water drained off, (3) a continuous or intermittent stream

came from a nozzle not intended to contact the mouth of the

drinker, and (4) three or more streams flowed toward a common

center. Organisms introduced into the first type remained

from two seconds to forty-eight hours; in the second, ten

minutes to one hour; in the third, ten seconds to thirty

minutes; and in the fourth, five seconds to ten minutes. The

fifth fountain was one in which one or more streams were

ejected at an angle of fifteen degrees or more from the verti-

cal. This was also sterilized in an effort to control the

experiment. The organisms, mixed with sputum, were introduced

in three ways; (1) it was pipetted on the curve of the stream,

5 Ibid.

6 Louis V. Dieter, "The Relative Sanitary Values of Dif-ferent Types of Drinking Fountains: Part I--The Results of
Tests of Vertical Nozzle Types," American Qt, XXI (Novem-
ber, 1919), 452-457.
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(2) the tube containing the mixture was rested on the guard

to simulate what takes place when the drinker touches the

guard, and (3) parts susceptible to being touched by the

mouth and fingers were smeared with the mixture. All of

these were tested with intermittent and continuous flows of

water; the first method proved the presence of organisms in

the stream to be nil. The last two methods, however, showed

organisms to be present in the stream for some time after-

wards.7 L. V. Dieter8 (1919) gives credit to J. J. Kinyoun

for first recognizing the advantage to be gained by project-

ing the stream in a drinking fountain at an angle to the

vertical.

It was not until the close of 1921 that the sanitary

regulations in many states specified the use of sanitary

drinking fountains. Section 61 of the Railway Sanitary Code
of the United States Public Health Service made the follow-

ing specifications: 9

Section 61. Drinking Fountains.--If drinking foun-tains of the bubbling type are provided in any railwaystation, they shall be so made that the drinking is froma free jet projected at an angle to the vertical and notfrom a jet that is projected vertically or that flowsthrough a filled cup or bowl.

S Louis V. Dieter, "The Relative Values of Different Typesof Drinking Fountains: Part lI--How the Fountains Are Used, andthe Results of Tests of Sloping Stream Types," American nXXI (December., 1919)., 54-554.

Ilbid.

9
American Water Works Association American C(February, 1925), 183-184. s a , r n



6

Miller1 0 (1929) set forth the resolutions of the Minne-

sota Department of Health in regard to drinking fountains.

These will not be noted here because more recent and detailed

features will be noted later in this review.

Holmquist and others1 1 on the Committee on Plumbing (1929)

listed some essential features in the design of sanitary drink-

ing fountains. These were improved slightly in a later report.

Correlll2 (1931) reported findings of the industrial

survey made by the Women's Bureau of United States Department

of Labor in which it was indicated "that less than fifteen per

cent of the employers provide fountains of the angle-jet type,

although more than forty per cent of the 1,506 establishments

inspected in twenty-one states have some kind of drinking foun-

tains." Her statement that all that the fountains needed to

make them entirely sanitary was the attachment of an angle-jet

nozzle, however, might be contested.

In 1934, the Committee on Research and Standards and the

Governing Council of the American Public Health Association

10
Arthur P. Miller, "Public Health Engineering: Drinking

Fountains," American Journal of Public Health, XIX
(May, 1929),T557.

11
C. A. Holmquist and others, "Essential Features in the

Design of Sanitary Drinking Fountains" American Journal of
Public Health, XIX (November, 1929), 1223-1228.

12
Marie Correll, "Those Dangerous Drinking Fountains,"

H , IX (December, 1931), 1091-1092.
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approved the Progress Report of the Joint Committee on Plumbing

at the Sixty-second Annual Meeting in Indianapolis, Indiana,

October 11, 1933.13 The essentials recommended for the design

of sanitary drinking fountains were set forth as follows:

1. The fountain should be constructed of impervious
material, such as vitreous china, procelain, enameled cast
iron, other metals, or stoneware.

2. The jet of the fountain should issue from a
nozzle or non-oxidizing, impervious material set at an
angle from the vertical such as to prevent the return
of water in the jet to the orifice or orifices from
whence the jet issues. The nozzle and every other open-
ing in the water pipe or conductor leading to the nozzle
should be above the edge of the bowl, so that such nozzle
or opening will not be flooded in case a drain from the
bowl of the fountain becomes clogged.

3. The end of the nozzle should be protected by non-
oxidizing guards to prevent the mouth and nose of persons
using the fountains from coming in contact with the nozzle.
Guards should be so designed that the possibility of trans-
mission of infection by touching the guards is reduced to
a minimum.

4. The inclined jet of water issuing from the nozzle
should not touch the guard, and thereby cause spattering.

5. The bowl of the fountain should be so designed
and proportioned as to be free from corners which would
be difficult to clean, or which would collect dirt.

6. The bowl should be so proportioned as to prevent
unnecessary splashing at a point where the jet falls into
the bowl.

7. The drain from the fountain should not have a
direct physical connection with a waste pipe, unless the
drain is trapped.

8. The water supply pipe should be provided with
an adjustable valve fitted with a loose key or an auto-
matic valve permitting the regulation of the rate offlow of water to the fountain so that the valve manipu-
lated by the users of the fountain will merely turn the
water on or off.

13
American Public Health Association, "Essential Featuresin the Design of Sanitary Drinking Fountains," AmericanJournal of lc h, XXIV (February, 1934), Supplement, 82.
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9. The height of the fountain at the drinking level
should be such as to be most convenient to persons utiliz-
ing the fountain. The provision of several step-like eleva-.
tions to the floor at fountains will permit children of
various ages to utilize the fountain.

10. The waste opening and pipe should be sufficient to
carry off the water promptly. The opening should be provided
with a strainer.

The Problem

The review of the literature indicates the scarcity of

studies made on drinking fountains. The amount of actual

bacteriological work done is even smaller. This investiga-

tion was conducted in order that people might be made more

conscious of the two types of drinking fountains that exist,

namely, the sanitary ones and the unsanitary ones. The

latter are no better than the common drinking cup which was

outlawed by some states in 1910. The problem has restricted

itself largely to a determination of whether streptococci

and organisms of fecal origin are present on or in our foun-

tains, and to interpret this infonnation with reference to

the sanitation of our drinking units.



CHAPTER II

THE FOUNTAINS STUDIED

The Hospital Fountain

The bowl is procelain, elliptical in shape, and about

two inches deep. The knob is hand operated, and is situated

nine inches below the drinking level. The basin is drained

adequately by a chromium plated pipe leading into a waste

basin twenty-four inches below the nozzle. It is of conven-

ient height for adults. The water is ejected at an angle

to the vertical slightly higher than the guard, which is

half elliptical in shape, of solid, chromium plated metal,

extending above and over the nozzle for two inches in such

a way that it is impossible for the most erratic drinker to

touch the nozzle with his lips.

The Harriss Gymnasium Fountains

The fountains inside the gymnasium are of the slanting

jet type. There are two of them, one at either end of a sink

two feet long. The bowls are of worn, one-time chromium plated

brass, six inches in diameter. The drain is a pipe, six inches

long, leading into the sink. The valve is hand operated, and

is situated six or seven inches below the nozzle. The nozzle

itself contains one opening, from which it is possible to

9
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drink so that the water falls back onto the recedes into the

orifices, unless turned on full force; when on full force it

gushes nearly eighteen inches into the air, and if the drinker's

face is within that range, it gets washed. The guard is a

rim one inch high, slanting some fifteen degrees from the

vertical, with a cross rim connecting it with the nozzle, just

back of the orifice.

The Library Fountains

The fountains are of the slanting jet type. They emit

water from two orifices, a smaller one on top and a larger one

below, each at an angle, and the bubble is formed about an

inch above the guard. The guard is a flat piece of chromium

plated metal, one and one half inches by one half inch, and is

only one fourth inch above and parallel to the orifices, with

openings the same size as the orifices, and directly above

them. The bowl is procelain. The valve is hand operated and

placed about ten inches below the nozzle. The drain pipe has

a strainer and is trapped. The jet, during the period of ob-

servation, never reached a height of more than four inches.

The Manual Arts Fountain

This fountain is almost waist high. The basin is a three-

inch depression in the center of an oblong porcelain top, with

a drain and strainer in the center. The knob is hand operated,

situated ten inches from and on a level with the nozzle. The
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nozzle consists of an orifice, completely surrounded by a

higher guard, perforated to drain away the water which falls

back into it.

The Administration Fountains

The basin is procelain, about six inches deep. The

knob is hand operated, situated twelve inches below the top

of the basin. The drain has a strainer, is trapped, and is

sufficiently large to take care of the waste water. The

two orifices from which the water is projected are much like

those of the library fountain, the larger one being below.

The guard is of the same type as the above mentioned, having

openings directly above and parallel to the orifices. Al-

though the water is projected with quite some force at an

angle to the vertical, drinking manner of most individuals

keeps this guard from serving its purpose. Water is splashed

back upon the guard and runs down into the orifices. At

times drinkers were observed placing their mouths immediately

in contact with it. As is the case with all guards of this

type, this one does not have the advantage of being washed

by running water, and therefore retain its ignominious load

of disease and filth for the next erratic drinker who places

his mouth upon it.

A word of explanation is given at this point for the
absence of the Campus fountain located between the Science
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Hall and the Administration Building from this list of the

fountains studied. It was disconnected during the major

part of this experiment.



CHAPTER III

FIELD AND LABORATORY WORK

Procedure

Once each week, sterile nutrient agar plates were ex-

posed to the nozzle guards and to the knobs of the fountains

by carefully removing the plate covers and touching the agar

directly to those parts.

The plates were inverted and incubated for forty-eight

hours at thirty-seven degrees centigrade. If no growth ap-

peared at the end of this period, the plates were allowed an

additional period of twenty-four hours to incubate in order

to prevent the loss of any organisms requiring a longer period.

The next step was to obtain pure cultures of representa-

tive types of growth that appeared on these plates. Colonies

to be used were selected, the plates inverted, and circles

drawn on the glass around the colonies, each with a number.

Part of each colony thus marked was lifted on a sterile in-

oculating needle and transferred to a sterile water blank.

Care was exercised to prevent contamination. After thorough

suspension of the organisms in the water, a loopful was streaked

on another sterile nutrient agar plate. This was inverted

and incubated for twenty-four to forty-eight hours at thirty-

seven degrees centigrade.

13
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Each culture was then inoculated into a Durham fermen-

tation tube containing sterile lactose-peptone-bile medium.

This was done in order to determine the ability of the or-

ganism to ferment lactose and the possibility of its being

of fecal origin. A ten per cent column of gas in the inner

tube was indicative of the presence of members of the colon-

aerogenes group.

Confirmation tests were made by streaking those organ-

isms found fermenting lactose-peptone-bile media on Endo's

agar. A metallic lustre on deep red colonies confirmed the

presence of fecal or colon organisms. Light pink, watery

colonies indicated those of non-fecal origin that belong to

the aerogenes section.

Gram stains were made of each colony originally isolated

to determine its staining reaction, arrangement, and morphol-

ogy. The standard Gram stain method was used. The slides

were observed under oil-immersion, and tabulations were made.

Discussion and Results

The construction of the fountains makes each one vul-

nerable to collecting and retaining bacteria, because the

washings of the mouth contain saliva which makes these or-

ganisms more tenacious. Those fountains studied all permit

the mouth washings to drip onto the nozzle or guard, or both.
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In all of the fountains studied, the water flows in a jet

slanting from the vertical. This study shows that merely

setting a nozzle at an angle does not necessarily make the

fountain sanitary. In each of these fountains obvious

faults of construction appear.

The Hospital fountain, structurally the most sanitary

one on the campus, has the guard accessible to the lips or

the faces of the people who use it. Of the sixteen adult

people who used this fountain during a one-hour period, four-

teen drank at the crest of the trajectory. Two of that num-

ber placed their mouths in contact with the guard. Of the

two, one was in the hospital for treatment of an infected

throat. It can readily be seen that such misuse of fountains

could have been responsible for the widespread occurrence of

sore throats, colds, and influenza on the campus during the

winter months.

The fountain in the Harriss Gymnasium, as described

previously, projects the water with such force that it causes

much spattering. During e one-hour period in which observa-

tions were made at this fountain, fifty-seven adult students

drank from the two jets. Of this number thirty-eight placed

their mouths as close as an inch and a half from the guard.

This allowed the water to fall back onto and recede into the

orifices. Thirteen placed their mouths in direct contact

with the guard, for the apparent purpose of preventing
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spattering. Only three drank at the crest of the curve, or

at a distance required to prevent the water from falling

back onto the orifices. Three actually took the guard into

their mouths. Of the seven children who drank, six drank

at an average of one inch from the guard. Only one put his

mouth on the guard. At one time when three persons drank

in rather quick succession, it was observed that the drain

was not sufficient to prevent the water level in the bowl

from rising above the orifice, and the stream was forced

through waste water to the drinkers' mouths.
The jet of the Library fountain, during the period of

observation, never reached a height of more than four inches.

Despite the fact that the crest of the curve was at all times

at least three inches above the orifices, and is well over

the middle of the bowl, some eighty-seven of the ninety-eight

adult college students observed during a one-hour period

drank at the junction of the two streams. This was only

about an inch above the guard, and the washings of their

mouths were allowed to fall back onto the guard and into the

orifices each time. Four actually placed their mouths on

the guard. One took a powdered medicine from a folded paper,

and drank immediately from the fountain, wi th the mouth very

close to the guard. Six drank at the crest of the curve.

One child drank, taking the entire guard into the mouth.
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The Manual Arts fountain has the opposite extreme fault

of the one outstanding disadvantage of the fountain in the

Harriss Gymnasium. In this one the pressure is too low. As

a result of this and the fact that the guard is not too large

to be taken into the mouth, some twenty-three of the thirty-

five adults observed drinking from it placed their mouths in

contact with or down around this structure. Twelve persons

drank at the crest of the trajectory.

The Administration fountains are both of the same general

type as the ones in the Library. Some one hundred and thirty

persons were observed while using these fountains. Ninety-

seven drank with their mouths too close to the nozzle, so

that the washings from their mouths were sprayed all over the

guard. Twenty drank at the apex of the curve.

Out of two hundred and seventy-one exposures made, only

twenty-one of the exposed plates remained sterile during an
incubation period of seventy-two hours or longer. This is

only approximately .08 per cent of the entire number.

The data in Table 1 give the number of each kind of

colony found on each part of each fountain studied.

Reference to this table shows at a glance that the types

are varied and fairly evenly distributed from all of the

fountains. The very small, white, circular, glistening

colonies that appeared as fine drops of moisture, and were

scarcely visible when isolated, are typical of Bacillus
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TABLE 1

DESCRIPTIONS OF THE VARIOUS KINDS OF COLONIES COLLECTED
FROM THE SIX FOUNTAINS STUDIED

Description of the colonies Location of the fountains

collected on nutrient agarHHarriss
Hospital 07adsGymnasium

Nozzle Knob Nozzle Knob

White, punctiform, hemispher-
ical, glistening........... 5 4 1 0

White, spreading, flat, glis-
tening.......... .......... 1 3 1 1

Yellow, punctiform, hemispher-
ical, glistening........... 4 3 0 1

White, very small, circular,
glistening............... 5 4 2 4

White, circular, raised, dull,
opaque, or clouded........ 0 1 0 0

Whites spreading, rugae, dull
opaque, -or clouded......... 1 3 1 3

Yellowish, spreading, rugae,
dull....................... 1 1 1 4

Yellow, circular, flat, glis-
tening..................... 3 5 0 2

White, amoeboid, rugged, glis-
2 2 0 1

White, filiform, dull, hair-
like....................... 0 1 1 1

Pink, punctiform, hemispher-
ical, glistening........... 0 0 2 0

Yellow-white, circular, flat,
glistening......,. ...... 3 2 0 1

White, mold form....0........ 0 0 0 0
Brownish-gray, round, glisten

ing........................ 0 0 0 1
Yellow-white, punctiform,

glistening................. 0 0 2 1
Grayish, circular, raised,

concentric, glistening..... 2 0 0 0
Brownish-yellow, circular,

raised, dull.............. 0 0 0 1
Others not described above... 0 0 0 0
No growth appeared on the

exposed plates............ 1 0 5 1
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TABLE 1--Continued

Location of the Fountains
Kest EastLibrary Manual Arts Administratio Administration

Nozzle Knob Nozzl Knob Nozzle Knob Nozzle Knob

3

3.

2

3.

I

4

2

I

1

I

0

1

1

0

0

1

0

0

2

6

2

3

4

0

2

3.

2

3

0

0

1

0

0

0

0

0

0

1

3

2

I

2

0

I

0

1

0

1

1

0

0

0

0

0

0

0

5

4

I

I

6

I

0

I

2

I

I

1

1

0

I

0

1

0

I

I

3

I

3

2

1

2

0

0

I

0

1

I

0

1

0

I

0

1

2

3

3I

4

5

2

1

0

2

0

1

0

I

I

0

0

0

1

I

I

3

2

I

4

1

3

1

3.

0

0

0

2

0

0

0

0

0

1

2

3

3

2

6

I

I

2

I

I

2

0

2

0

0

0

0

1

0

0
-amp no - -- - - - I I -- - - I I
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influenza. They did not grow long on nutrient agar, probably

because Bacillus influenzae grows at its best on blood agar.

These were shown to be present in larger numbers on the

Hospital fountain than on the others. They were present, how-

ever, on all at one time or another. The individual organism

were straight rods with rounded ends, Gram negative, and

appeared to stain deeper on the ends. They were found usually

in company with staphylococci, the organisms which cause

abscesses, carbuncles, and boils. The reason for suspecting

that they were influenza bacilli was their appearance in

cultures incident with the months in which many of the students

on the campus had influenza. The presence of these organisms

could indicate that the virus of this disease and the virus

of the common cold were present as well.

Data in Table 2 are related to the number of organisms

on each part of each fountain which did and did not ferment

lactose-peptone-bile medium. An examination of these data

shows a surprising number of organisms which fermented lactose-

peptone-bile medium. More surprising still is the fact that

thirty-seven of these appeared on the nozzle guards, while

thirty-four appeared on the knobs. The converse might be

expected, since the organisms which cause fermentation in

lactose-peptone-bile are members of the colon-aerogenes group

and their carriage would be anticipated on the hands of persons

who carelessly leave toilets without washing their hands.
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TABLE 2

LOCATION OF THE FOUNTAINS AND THE NUMBER OF ORGANISIMS ON EACH
PART OF EACH FOUNTAIN WHICH DID AND DID NOT FERMENT

LACTO SE-PEPTONE-BILE

The number of organisms on each part ofLocation of each fountain which did and did not
ferment lactose-peptone-bile mediumthe fountains
Fermented lactose- Did not ferment

peptone-bile lactose-peptone-bile

Nozzle Knob Nozzle Knob

Hospital...........,

Harri s Gymnasium.

Library...........

Manual Arts.......

Administration, the
west fountain.....

Administration, the
east fountain.....

11

7

9

5

3

2

10

7

5

5

2

5
L -- ________________-A_____

22

13.

14

9

13

16

21

13

20

17

22

22

Data in Table 3 give location of the fountains and where
positive and negative growth were found in the cultures and
where no growth occurred. It is to be noted that the streak-
ing of colonies on Endo's agar was to confirm the results

obtained by inoculating them into lactose-peptone-bile. A

close examination of Table 3 shows that identical results
were obtained, except where no growth occurred on Endo's agar.
The occurrence of more positive growth of organisms from the

Hospital fountain is, undoubtedly, due to the unusual condition

IIL -- -1
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TABLE 3

LOCATION OF THE FOUNTAINS AND WHERE POSITIVE AND NEGATIVE
GROWTH WERE FOUND AND WHERE NO GROWTH OCCURRED

Where positive and negative growth were
Location of found and. here no growth occurred

the fountains Positive Negative No
growth growth growth

Nozzle Knob Nozzle Knob Nozzle Knob

Hospital.......... 11 10 20 19 2 2

Harriss Gymnasium. 7 7 11 13 0 0

Library........... 9 5 14 20 0 0

Manual Arts....... 5 5 9 15 0 2

Administration, the
west fountain... 3 2 12 22 1 0

Administration, the
east fountain... 2 5 16 22 0 0

of persons using that fountain. It indicates that the Hospital

fountain needs greater protection from contamination than

any other fountain on the campus. The large numbers of or-

ganisms from Harries Gymnasium fountain are probably due to

the proximity of this fountain to the toilets in the girl's

shower and locker room. The fountain used in the Library is

situated just around the corner from the entrance into the

women's lounge. The results obtained on the Manual Arts foun-

tain may be due to its popularity. The fountains in the
Administration Building were found to have fewer organisms
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than any others studied.

Data in Table 4 give the location of the fountains and

the number of Gram positive and Gram negative cocci and rods

found on the knobs and nozzles of each.

Aside from the characteristics of pathogenic organisms

observed from the descriptions of the colonies in Table 1,

additional characteristics of pathogens are noted in an ex-

amination of Table 4. During the five or six weeks in which

much influenza, colds, and sore throats were contracted, it

was seldom that an exposed plate failed to show the presence

of streptococci. Gram staining showed twenty-six positive

cocci in chains from cultures taken from the Hospital foun-

tain alone. Eighteen of these were from the nozzle. As ob-

served in this table, the cocci did not confine themselves

entirely to the Hospital fountain, but because of its prox-

imity to those waiting for treatment, it collected more

streptococci than any of the other fountains. An alarming

number was observed on the plates exposed to the knobs, es-

pecially from the Administration fountain. This, too, could

easily be the cause of infecting well individuals, in that

many people place their hands about their mouths and faces

soon after drinking.

A further study of Table 4 shows an unexpected number

of cocci that appeared in grape-like clusters in the cultures,
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These are the staphylococci previously referred to, found

with cultures typical of Bacillus influenza. Some author-

ities have hinted that symbiosis may exist between the two.

These cocci were found after Gram staining to appear in

irregular clusters that closely resembled bunches of grapes.

Comparing the positive with the negative, it is seen that

there are approximately seventy-five per cent more positively

staining organisms than negatively staining ones. These are

the organisms found in the pus of abscesses, carbuncles, and

boils, and are commonly known to give rise to septicemia.

Those cocci that appeared in groups of four, or in

packets, are few in number as compared with the streptococci

and staphylococci. These are most likely non-pathogenic.

This table shows that both long and short rods were

present, with the positive ones being double the number of

negative ones. There are fifty-three positive long rods and

forty-two short ones, as compared with only eleven negative

long ones and thirty-five short ones. It is in this category

that the Gram negative Bacillus influenza and colon bacteria

fall. From this astonishing array of pathogenic bacteria,

and those associated with the colon, there is no wonder that

our fountains transmit diseases from one erratic drinker to

another and to scores of innocent, unsuspecting individuals.
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Summary

Bacteriological studies were made of the drinking foun-.

tains on the campus of North Texas State Teachers College,

Denton, Texas, to determine their sanitary status.

The fountains studied were those found in the College

Hospital, Harriss Gymnasium, the Library, the Manual Arts

Building, and the two in the Administration Building.

The cultures were collected by exposing sterile nutri-

ent agar plates to the knobs and nozzle gufids of the above

named fountains.

The laboratory work consisted of streaking for pure

cultures; inoculation of these into lactose-peptone-bile to

determine by their gas-forming properties those of fecal

origin; streaking of the same cultures on Endo's agar to

confirm the fecal origin of those that gave positive reaction

in lactose-peptone-bile; and Gram staining to determine

the staining reaction, arrangement, and morphology of the

individual organi sms.

The results show cultures typical of Bacillus influenzae

streptococci, staphylococci, colon bacilli, or rods that are

of fecal origin, and other organisms indicative of the con-.

tamination of the fountains so constructed, and their ability

to transmit infectious diseases.



CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Nozzles of drinking fountains which are placed so that

they can be touched by the hands or lips of the most eccen-

tric drinker are not sanitary.

Vertical jets in which the water falls back onto or re-

cedes into the nozzle or where bacteria remain in suspension

for some time in the bubble are not an improvement over the

common drinking cup. Slanting the jet from the vertical does

not necessarily make the fountain sanitary.

Guards placed directly over and close to the orifice

are decidedly unsatisfactory. The saliva present in the wash-

ings of the mouths of drinkers helps bacteria remain on the

fountains longer. When guards are so placed as to be accessible

to the lips of drinkers, the bacteria deposited remain, un-

diluted, from one drinker to another, as the guards are not

washed by running water.

If the force of the jet of drinking fountains is too

high, it causes spattering, and thus a thorough distribution

of bacteria and sputum to all parts of the fountain; if it is

too low, drinkers are prone to obtain water by placing their

mouths on the nozzle or guard.

27
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The purpose of water purification and inspected plumbing

is defeated when pure water is allowed to pass through un-

sanitary drinking fountains.

Drinking at the apex of the trajectory does not con-

taminate the water remaining for the next drinker.

Bacteria may be transmitted from one person to another

by hand operated fountains.

Diseases and infections may be spread by drinking foun-

tains of unsanitary construction.

Recommendations

In the light of the above facts, the following recommenda-

tions are made:

1. That nozzles and guards be placed on drinking foun-

tains so that they cannot be touched by the lips or hands of

individuals using them, and that washings from the mouth

cannot be dripped onto them.

2. That the jet be set at an angle to the vertical and

the force of the jet be controlled so that it neither gushes

too high nor ebbs too low,

3. That drinking fountains be turned on by knee or foot

operated valves, so that contamination from hand operation

may be cut to a minimum.

4. That the basins of fountains be constructed in such a

way that spattering is decreased to a minimum and that cleans-

ing is facilitated.
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5. Since the Hospital fountain is found to contain

the highest incidence of pathogenic organisms, it is further

recommended thbt periodic bacteriological examinations be

made of this fountain and that a revision of its general

construction be made as soon as possible.

6. It is also recommended that the drains be made

sufficiently large to carry off all waste water in each

fountain.
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