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(By hsaiwtant Director of -Hygiene (fnti-malurie) Guneral Baadquarters). =
uupproarzve traatment 13 advised with a viaw +0 reduclng the ocrurrenca of elinical lttants

of maloris,

It doa nol’ preveny Jalarial 1nfecfions. On the ceasation of treatment, hha~:?'rb, g
1¥ze proportion of those .‘mfec'ted will g‘o down with widacks of mularia.

. The extent to whlch.malaria is suppresaed an the result of treatment varies with “he

following factorss=

(a) The virulenco of the local strain of mularia parneite;
b) The stste of irmunity of the individuals receiving tregiment; :
é } The numerice) dose of sporozoitea per infected momquito bito,whiuh in high when
(1) melaris Granemission seeson is at its height,
(4i) en epidemic form of malaria is prevailing in ihe sarma.

Sinco % is diffleult to msseas acourately tho influonee of these factors singly or jointly,
it is net alﬂaye pospilile to Foretell the degree of sucswvgs which will atiend suppresoive
tranbrent, Tt is assontianl therefors to be on puerd ngainsi a4 smanse of Palue gecurity,

Apexh fron the fantors mentionsd in para, 3, the effectivencas of suppressivo treniment is
A rastly dapandanc upon the zeal and wigeur with which the magours do wnforead,

o ensurw thﬂt every Individual receives the prozaribed doss rogularly, surprossive treat~
nanh shoizld be organized in an Infantry Battalion or squlivalont unit on a compuny basia,

he druz shoulé be administered in the presence of compzny commandsrs or aompany officers,
gogsiel srrasgements will be necessary for detachments and for men on gusrd. duby,

Tre Gosage und drugs employed will Yo as fellows:=

{(a) Five arninb nf guiniha hydroahloriua or sulphvtn in tablete dm\l}.' 'Thig may be
ineraavsd to Ten graine dnily, 1f the formor dese proves insdegunie b0 conidrel
Ak outhraak. :
or (b) Atebrin 0.2 greina a day on two consecutive days in o wesk,

The troatrent must be commenced poh leder than the fourth day of the enbry ef trosps into

an infacthad area.' T4t ghould be continued for at leaasst a fortioight after tha end of the
palaria nemson o the return of troops #o a lObﬁllt} where malaris 1: abgent or has been
brought wnder econticl by mntlemalarisl messures. ' ‘

Te cvoid the suddon rush of malaria cases, the suporoszastve treatment ahould b8 wi+hdrawn
zradually e.ge from one compeny of e batialicn at s time. 'n this connection dus
censidorntion should be glven to factors wentioned in para. Fe '

Suppressive trestment chould in ne circumstances be uiilized ns u aubstltute for the
ususl protective memsure against melavia. Ite uso should as a rule, bs ragtrictod to
. casiong when no other antiemalarial methods are foasible,
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PREVENTION OF MALARIA ON FIELD SERVICE.

1. Adequate protection against malaria is of a vital importance in the

Jprosecution of war in Eastern countries.

2. Many protective measures employed in cantonments are not feasi-
ble on field service. It is necessary therefore -to cultivate the requisite
-change in outlook.

3. From practical experience in, this war, the following precautions
have been found to be invariably successful when carried out in full :—

(@) Avoid local villages. Allow at least } mile and preferably 4 mile
between the villages and the periphery of your camp.

() If the tactical situation does not permit‘of compliance with this
rule, spray all the village houses with “‘flit”” morning and
evening., '

(?) Spray the Villagé whether occupied or deserted.

~ (¢i) Employ young local boys if occupied. Employ unit
personne] if deserted.

(c) Spray your tents, huts or barracks with “flit"’ daily. Detail for
this purpose one man per tent; or form a company squad to
carry out systematic spraying operations. See that such
squads are properly instructed in the method of spraying by

) your unit medical officers. , :

(d) See that all ranks possess and use mosquito nets. Give frequent
instructions in the proper use of mosquito nets. Institute
special drives to apprehend defaulters.

{e) Enforce the Wearing of long sleeves, long trousers or turned-down
shorts after dusk. Employ every possible means to secure
strict adherence to this order.

() Yor as long as men are exposed to mosquito bites, ¢.e., when not
inside a mosquito net every individual must apply anti-
mosquito cream hourly or every two hours.

4. Methods of.spraying are fully described in the pamphlet ‘‘Anti-
malaria measures in Military Stations in India’, a copy of which has been
supplied to every medical officer in India.

b Protet_:tion against malaria will be secured only if all these instruc-
‘tions are meticulomsly carried out in every detail.

6. Protective measures must be enforced un-interruptedly throughout
the malaria season. Exposure to infection for one night in the present war
-once brought down 25 per cent. of a certain battalion with malaria.

"W. H. G. BAKER,
Lieut . -General,
Adjutant General in India.
‘GENERAL HEADQUARTERS, INDIA,

NEw DELHI. »
N
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MEASUREMENT

———— e . it

Measurement plays & very important part and is very frequently
used in all of our daily lives. Have you ever stopped to think how
often you use units of measurement each day. You drive two miles to the
plant each morning. “You buy & pound of bubter at the grocery store {or
do you use margarine?). You sleep eight hours each night (or are you
troubled with insomnie?), These are just a few of the units of measure-
ment that we use, but they represent three basic methods of eXpressing
all measurement.

What is a unit of measurement?

Do you know that all measurement can be expressed in only three
units, with which you are familiar and which you use every day? These
units are length, weight, and time. In this country we use inthes, feet,
yards, miles, etc., as units for measuring length. We use ounces, pounds,
tons, etc., as units for measuring weight. We use seconds, hours, days,
etc., &5 units for measuring time. Try as you may, it is impossible to
find a unit of meesurement that cannot be broken down into these three
units. Tet us test this out end see for ourselves.

How long is "length"?

As we have said, length is measured in inches, feet, yards, miles.
All of these units of measurement are interchangesble, or they cen all
be broken down in terms of each other. The table on page II shows how
this oan be done. You will note that 1 foot = 12 inches and that 1 yard
= 3 feet. In the same way, 1 foot = 1/3 yard and 1 inch = 1/12 foot.
Why is this so? It is so because men have agreed that it is so--it is a
matter of definition. When you can'™ find your shoes you say, "Where in
the 'Sam Fill' are my shoes?" Shoes is the name for the leather gadgets
thaet we wear on our feet, and we have all learnmed the word and what it '
stands for. The same applies to all of the names given units of measure-
ment., Then, when we say "yard" we know what we are talking about, since
we have agreed on what a yard is: it is 3 feet or 36 inches. We have
now learmed to measure length or to measure how long something is. When
we say something is "6 feet long" we are measuring it in one direction.
But suppose we want to measure it in two directions? Well, we just measure
the length in each of the directions, and we can convert both of these-
figures to a single unit which we call "area".

What is "area'?

Area is the measurement in two directions. When measuring length
we used inches, feet, etcs, but when we measure aresa it is expressed in
square inches, square feet, square yards, and square miles. The term
"squere" hes & simple mesning in arithmetic--it means e number multiplied
by itself. 1In other words if the chair seat you are now sitting on is
1 foot long in each direction you are sitting on 1 square foot of aree.
Suppose we have something a little larger, such as the top of your desk.
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It is 5 feet long in one direction and
3 feet long in the other direction--in

the width. In other words, the area of
the desk top is 5 feet x 3 feet = 15 feet
or 15 square feet. If you don't believe

AV RVERVZ AV

other words, 5 feet long by 3 feet wide . ¥
(see sketch). Knowing that the measure- AT A ERE NN N
ments are 5 feet by 3 feet, we can find Qhr- %
the area by multiplying the length by s17”2|8 |9 172 ig kN
e M

3

N

-
-

it count the squares in the sketch. Now |
perhaps we have introduced something that éﬁﬁﬁLlﬂdiﬁﬁzdgkﬁd%ééuz
confuses you, We have sald that the area
is 15 feet® or 15 square feet. Don't let |« I Fee” >
it throw you, They mean the same thing.

The term feet® means square feet or feet times feet. Nothing to it, was

there?

One thing that X%B_must remember is that when working problems of
measurement We not only muitiply or divide the numbers, but also the terms
or units, such as feet, gallons, pounds or. whatever they may be. In the
example above we multiplied the _number & by & and got 15. We also multi-
plied feet by feet and got feet® or sguare feet. Combining the numbers
with the units our answer was 15 feet® or 15 square feet. You have now
learned to measure the area of a rectangle or square, but suppose you want
to measure the area of an object of a different shape. Well, you just use
the formula for that shaped object as shown on page 12, The answer is
again written irn square feet. 0.K., we now know how to measure area or to
measure scmething in twe directions or two dimensions. But many things
have three dimensions--how do we measure those? Simple, we just measure
the length in each of the three directions or dimensions, and we can con-
vert all three of these figures to a single unit which we call “volume".

What is "volume™?

Volume is the measurement in three directions., Yhen measuring
lengtH we used inches, feet, etc., and when measuring area we used square
inches, square feet, etc., but when we measure volume it is expressed in
cubic inches, cubic feet, cubic yards, cubic miles. Again the term "cube"
in arithmetic is the source of the expression "cubic unit of length" or
"volume". The cube of o number is that number multiplied by itself three
times and is written with a 3 above the right side of the number cubed.
Thus, 5 x 6 x 5 = 55 = 125, 1In the same mamner we can multiply the "units
of measurement™., Thus, if we multiply 5 feet by 5 feet by § feelt the
answer is 59 feetd or 125 feetd or 125 oubic feet.

The volume of & rectangular tank can be found by multiplying its
length by its width by its height. Let's suppose your primary tank is a
rectangular tank 20 feet long by 10 feet wide by 8 feet deep. What is its
volume? '
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20 feet x 10 feet x 8 feet = 1600 feetz or 1600 cublc Coot.

You now knoew how to find the volume of a rectangular object. The
volume of agy solid object can be found in the seme way, and in every
case the answer will be stated in cubic inches, cubic feet, ete. The
formulas on page 12 will help you obtain the volume of the tank or devices
you usually meet In the treatment works.

Are you still with us? It hasn't been hard to understand so for,
hos it? Well, the rest isn't hard either. Now, in addition to measuring
volume in cubic inches or cubic feet we frequently went to measure it
in gollons. How do we do that? You remember that the units of measure-
ment are as they are because men have agreed on them. The same applies
to the definition of a U. S. gallon. We have agreed that one gallon is
equal to 231 oubic inches., One cubic foot is about 7.5 gellons. In
the example v.bove3 we found that the volume of the tank was 1600 cubic
feet or 1600 fest” . To find its volume in gallons, we multiply the volume
in cubic feet by the number of gallons in one cubic foot. Therefore,

1600 cubic feet x 7.5 gallons per cubic foobt =

1600 feet® x 7.5 gallons = 12,000 gallons

Note that when writing gallons per cubic foot in an equation it is
written gals., This will apply to any expression with the word "per" in

fﬁbz

it thot we use here, Other expressions written in the same way are pounds
per square inch = 1bs.; cubic feet per second = ft,*. WNote also that in
in. gec,
the problem above we divided the units as well as multiplied the numbers
before those units. _P<° = 1 and thus cancel each other, leaving the only
i .: -
remaining unit as gollons. Now we have learned how to measure volume.

Letts go to another unit of measurcment called "velocity".

Whot is "velocity"?

Velocity is defined as the change of position per unit of time or
as the rate of change of position. In other words velocity is speed.
When your car is going 80 miles per hour, the velocity of your car is
80 miles per hour. Also, your car is a lot better than mine, because mine
won't go 80 miles per hour., Then we say the velocity of the car is 80
miles per houwr we mean that at that speed the car will travel 80 miles in
one hour. Veloecity of flow of water is no different except thal we express
it in different terms, usually feet per minute or feet per second. To
find the velocity of flow we divide the distance travoled by the time it
took to travel that far. Thus, if on ohject in & flowing stream moves
30 feet in one minute the velocity is 30 feet per minute. To convert this
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to velocity in feet per second we figure it as follows:

30 feet per minute = 30 feet = 30 feet = 0.5 feot
1 minute 60 seconds second

= 0.5 feet per second or 0.5 ft./%ec.
Note that instead of saying feet divided by soconds we commonly
say feet per second. That is veloeity. Eeosy, wasn't it? How let!'s go
to another term of measurement called "rate cof flow,"

What is "ero of f%gg?“

We havo said that velocity is the change of pesitions per unit
of timc. Applied to o stream of water it is the speed of that strecm
of water. We found how fast thot stroam of water wes flowing at a
certain spot, or, in other words, we found the change of position. How-
over, we did not find out how much water wos flowing in the streom post
that spot in that unit of time. That is rate of flow. In other words,
rote of flow is the volume of woter flowing past o given spot in o unit
of time. Ratc ol Ilow is usually cxprossed in volume as gallohs per umit
of Time. Pump copacities aro usually expressed in gallons per minute, and
report shcets on plant operation ask for rate of flow in million gnllons
poer day.

In the exomple above we found that the stremm moved 30 feot in
ore minute or that its veclocity was 0.5 ft./sec. Now let us supposc that
the stroam was 1 foot doup and 2 feet wide. In other words, the area of
the cross soction of tho stream is 1 foot by 2 feet = 2 fect? or 2 square
feet. Wo hove olso found thet its veloeity was 0.5 ft./sec. To find the
rote of flow of the stream, we morely multiply the cross-sectional aren
of the stroom by its vclocity. In an equation it is done like this:

Ratc of flow = aron x velocity = 2 £5.2 x 0.5 ft. =1 ft.°
SCCa SCC.

it

1 £t.° per second = 1,éubic foot per sccond.

That is how we find thc roate of flow of a strgam. Supposc wo wanted
to find the rate of flow of o pump. Wo could do it in the same way if we
knew the areo of the cross section and the velocity of flow in the pipe at the
pump, Howover, wo usually have an easier way of finEThg the ecapacity or
rate of flow of a pump. Usually we can mensure the amount of water pumped
in =« certain period of time and from that determine the rate of flow of
the pump, Let us test the capacity of 2 pump by pumping into an empty
reetangular tenk 3C foet long by 10 feet wide by 6 feet deep. We find that
it tokos the pump one hour and fifteon minutes to fill the tonk. The pump-
ing rate or rate of flow of the pump is then figured as follows:
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To find the volume pumped....30 feet x 10 Peaet x B8 fost x 7.5
gale. =

first multiply the numbers....30 = 10 x 6 x 7.5 = 15,600

then multiply ond divide the units....ft. x ft. x £ft. x gals, =
: t. i

i%faﬂx gals. = gals.
. j;:gf

or do both oporations in one step....13,500,£t75?x gals. =13,500 gals.

The volume pumped is therefore 15,500 gallons. This was pumped in one hour
and 15 minutes or 75 minutes. The rate of flow or rate of pumping is there-
fore 13,500 grllons per 70 minutes. We have said that pump capacities were
expressed in gallons per minubte, so let us convert the rate of flow to
gnllons per minute:

13,500 gnls. per 75 minutes = 13,500 gals.= 180 gals. per minute =
75 min.
180 gals/min.

That wasn't very hard, was 1t? We can make this entire computaticn
in one step. It looks more complicated, but it really isn't. Here it is:

30_P% x 10 g4, x S/ﬂt’ x 7.5 gals. =180 gals,/min.

........................ /f}_fz: x 75 min.

How suppose we want to comvert this to million gallons per day. We
know there are 60 minutes in on hour and 24 hours in a day, or 1440 minutes
in a day. If the pump will pump 180 gallons in one minute, in one day it
will pump

180 gels. x 1440.minv = 269,200 gals = 259,200 gnls. per day

Ry
.....

JE LR day day
= 0.,2592 million gallons per day or 0.2592 MGD

Another common rate of flow used in treatment plants is gas produced
or used and this is expressed in cublic feet per day.

In the first example on rate of flow, the one about the strenm, we
feund the rate of flow of the streom by multiplying the cross-sectional area
of the stream by the velocity or veloocity of flow of the stream, Suppose
we know the rate of flow of the stream and want to find the velocity of
flow? We would then merecly work the problem in reverse or divide the rete
of flow by the cross-sectional area to find i%ts velocity. Thatts easy,
isn't it? Lett's try it on a little tougher problem. Suppose the rate of
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flow through a grit tank is 1.298 McD (million gnllone per day) and the
tank is 2 feet wide and the water depth is 5 feet. We want to find the
velocity of flow through the tank expressed in feet per second. Let'e

go.
(1) Express 1.296 MGD in terms of gallons per second since we want

our answer in feet per second:

1,296 MGD = 1.296 million gallons per day = 1,296,000 gals,
day

1l day = 24 hours, and 1 hour = 60 minutes and 1 minute =
60 seconds; therefore, 1 day = 24 x 60 x 60 = 86,400 seconds.

Since the rate of flow is 1,296,000 gals. and 1 day has 86,400

seconds; therefore: day
1,286,000 gals. = 1,296,000 gals. = 15 gals, per sec,
day 66,400 seconds

(2) Our next step is to convert gallons to cubic feet; or let's take
the 15 gals. per sec. and convert it to cubic feet per sec.

We know that 1 cu. ft. = 7.5 gals., or 1 gal. = 1. cu ft. or
1 gal, = .133 cu. ft. 7.5

15 gals. per sec, = 15 pgals. = 15 x .133 cu., ft. = 1.995 cu.ft.per sec.
sec. gec.

We now have the rate of flow in cubic feet per second. Let's go to
the next step.

(3) Find the cross-sectional area of the grit tank. Since it is
2 feet wide and 5 feet deep, its cross-sectional area is:

2 ft. x 6 ft. = 10 square feet or 10 £t.2

(4) Now for the last step. To find the velocity we divide the rate of
flow in cubic feet per second by the cress-sectional ares in

square feet.

Rete of flow = 2 cu. ft./see, =2 EELE_(Step 2)
sSeC.

{ross-secticnal ares = 10 ft.2 (step 3)

theréfore;
3t
2 ft. 2, = 0.2 ft. = 0.2 ft./sec.
sec.x 10 1% sec.
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Did cancelling out those exponents throw you? (Expornents are these
numbers at the upper right hend corner of ft.) If they did, let's explain
& little further. When we divide ft.° by f't. 2, we subtract the exponent 2
from the exponent 3 leaving an exponent of 1. (Remember that when we
multiplied ft. x ft. x f4. we added exponents to get ftv3, This is just
the reverse.) We can prove this method of subtracting exponents as follows:

Our rate of flow was 2 ft.s =2 fb, % fte x f%.
568G, 8EC,

Our cross-sectional area was 10 ft.z = 10 ft. x ft.

Then dividing rate of flow by area we get 2 ft. x #to.x #, = 0.2 ft./éec.
sec. X LO.$E3 X $27

Got it now?

Welve learned to measure guite a few things around the plant by now.
There are only a couple more that we need lmow., Let's try pressurs.,

What is "pressure"?

Webster says it is the force or thrust exerted over a surface divided
by the area of the surface. What does it mean? It means that when you drive
your car into a filling station and ask the attendant to put 30 pounds per
square inch of eir in your tire, the pressure on every square inch of that
tire is 30 pounds. There are several different ways of expressing pressure,
but they are all expressions of the same action. Pressure of water is
usually expressed in pounds per squere inch., Atmospheric pressure is
usually expressed in inches of mercury. Gas pressure is usually expressed
in inches of water. Let us see how they are all related to each other.

Pressure is produced by the weight of a substance against the surface
upon which it is bearing. Then when we say that the gas pressure is 8 inches
of water we mean that the pressure in the gas line is equal to that pro-
duced by & column of water 8 inches high. We know that 1 cubic foot of
water weighs 62.4 lbs., or, to say it differently, water weighs 62.4 1lbs.
per cubic foot. Picture this cubic foot of water in the form of a cube
one foot long, one foot wide, and one foot high. Therefore, we have a
columm of woter one foot high bearing on an area of one square feoot. The
pressure produced by the cclumn of water cone foot high is figured as
follows:

Tater weighs 62.4 1lbs. per cubic foot, or 62.4 lbs.,or 62.4 lbs.
ft.” fT. x ft. x ft.

The water is beoring on an area of 1 square foot or 1 £t.2 or 1 ft. x ft.
1 fto% or 1 ft. x ft. = 12 inches x 12 inches = 144 in.? or 144 sq. in.

Letts substitute square inches for square feet in the above expression for
the weight of water as follows:
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Water weighs 62.4 lbs.= 62.4 1bs. = 62.4 1bs. = 0.454 lbs.
£t f£., x ft. = ft. ft. x 144 g2q.in. sqg. in.x %,

or 0.434 pounds per sguare inch per foot.

In other words, o column ‘of water 1 foot high produces a pressure of
0.434 pounds on each square inch of the surface on which it is resting.

The pressure of a column of water 1 inch high can be computed as
follows: '

1 foot = 12 inches

Substituting inches for feet in the expression 0.434 1lbs. we have
" 8Qq. in, X ft.
0.434 1bs, = 0,036 1lbs, per square inch per inch.
§qs 1iNe X l2 1n.

In other words, a column of wnter 1 inch high produces a pressure of
0.036 pounds on each sguare inch of the surface on which it is resting.

Suppose we want to find the pressure of a column of mercury 1 inch
highu

Mercury weighs 13.56 times that of woter. Since a

1 inch column of wonter produces a pressure of 0.036
pounds per square inch, 1 inech of mercury = 0.036 pounds
per square inch per ineh x 13.55 = 0.49 pounds per square
inch per inch.

In other words, a column of mercury 1 inch high produces a pressure of
0.49 pounds on each sguare inech of the surface on which it is resting.

That wosn't too bad, was it? Now let's get to that term which may
hoeve seomed complicated to you: concentration.

What is "econcentration"?

Concentration is the relotive amount of one substance in another.
In other words, when we say that ivory sonp is 99 44 per cent pure, the
100
concentration of the impurities in the soap is 56 per cent (100 per cent

minus 99 4% per cent). Now, instead of ivory soap let!s think of your

100
plant effluent. You know that it is principally water ond that there are
also some solids carried in it. The concentration of solids in it could be
gxprossed in per cent, but since the percentage figures would be so small
that they would be hard to work with, we use a different term called "parts
per million." What does it mean? It means weight units per million weight
units. In other words, pounds per millien pounds, tons per million tons,
grams per million grams, milligrams per million milligrams. Are you
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coquainted with the terms VYgroms" and "milligrams"? fThoey are units of
weight just os ounces and pounds. One milligrem is one thousandth of one
gram. The term "milli" applied to any unit means one-thousandth of that
unit, There are 28.35 groms in the ordinary ounce. In obtaining the
concentration of a material in sewage, we must determine it by laboratory
methods. 1In the laboratory we determine the small quantities of ime
purities in the weight units of milligrams or thousnondths of grams. If
we measure the milligrams of impurities in a liter of sample, we obtain
the concentration in ports per million. One liter of water weighs 1000
groms or 1,000,000 milligrams. Thus, millipgrams per liter is milligroms
per million milligroms or parts per million parts. Note here also that
o liter is 1.06 quarts and that 3.79 liters are equal to one gallon.

In plant operating reports we know the mnalysis in terms of parts
per million and wish %o use this data together with flow detn to obtain
the pounds of material removed. Here we wish to change parts per million
removed and miliion gallons per day into pounds removed per day. This
is done as follows:

Suppose 150 parts per million of sugpended solids are removed
from o sewnge and the rate of sewage flow is 0.5 MGD or 500,000
gallons per day.

In order to use parts per million parts, we must express
500,000 gallons per day in the weight units we want for our
answer, namely, pounds.

One gellon weighs 8.34 1lbs.

Oeb MGD = 045 million _gels x B434 lbs. = 4,17 million 1lbs.
day S —BEEY day

We find that 150 parts per million of suspended solids were removed,
which means that 150 pounds per million pounds of sewage Were removed,.
In order to obtain the suspended solids removed per day, we must multiply
this factor by the million pounds of sewnge per day. Thus,

4,17 wmillien-peunds-x 150 pounds = 626 pounds or 626 pounds per day.
doy iRt en-pounas doy

Likewise, councentration of sludges is expressed in per cent which is
parts per 1l0C parts, pounds per 100 pounds, tons per 100 tons, and grams
per 100 groms. The use of per cent is similar to the use of parts per
million. Thus 15,000 pgallons of liquid sludge containing 3.0 per cent dry
total solids contains the following quantity of dry totel solids:
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15,000 godsv.x 8434 lbs. = 125.100 lbs. liquid sludge,

NS

and 3% dry total solids =3 lbs. dry total solids

100 1lbs. ligquid sludge

Then: 125,100 lbs. liguid-sludge x 3 lbsw. dry total solids
---------- 100 lbg+ ligui Be

“a,

= 3753 1lbs., dry total solids

Well there you have it. It wasn't as hard as you thought it would

be. This is all you need to know about measurement to do a good job of
operating your plant. Know it well, because these same terms of measure-
ment will be used often in the articles on sewage treatment which will

follow this one. Study this article several times, then try explaining
mensurement to the boys down at the corner drugstore. If you can teach
it to them, you know it.
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ABBREVIATIONS OF UNITS OF MEASUREMENT

ins = inech in.2 = sgquare inches in.3 = gubic inches
ft. = ~foot ft.2 = square feet f£.% « cubic feet
yd. = yard

sec. = second

hr. = hour

MGD. = million gopllons per dey

gal. = gallon

1b, = pound

TABLE QOF MEASUREMENT UNITS

Linear Meosure

1 foot = 12 inches; 1 yard = 3 feet; 1 mile = 5,380 feet

Square Measure

1 square foot = 144 square inches; 1 square yard = 9 square feet;
1 acre = 43,560 square feet.

Cubic Measure

1 cubic foot = 1728 cubic inches; 1 cubic yard = 27 cubic feet:

1 acre foot = 43,360 cubic feet; 1 cubic foot = 7.48 gallons;

1 gallon = 231 cubic inches; 1 gonllon = 0.1337 cubic feet;

1 gallon = 3,785 liters; 1 quart = 0.946 liters; 1 liter = 1,000
cubic cantimeters,

Weight Wensure (Water)

1 galleon = 8.33 pounds; 1 cubic foot = 62.33 pounds.

DEFINITION OF PREFIX OF UNITS

mega = 1,000,000 miero = 1

1,000,000

kile = 1,000 milli = 1
1,000

hecto = 100 centi = 1
T00

deko = 10 deci = 1
10
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AREA, FORMULAS

i
{

Rectangle

Aren =a xb

Triangle aT
Aren =b x h #
2 I/
Parallelogrom /
h
Area =axh / -
f2]
Trapezoid q . 3
h
Aren = hia ¢ b) /
b
Circle
2 S
Area = f/r
=3,14l6 xr xr
-.-//
VOLMME ICRITULAS
- . : q
Porallelopiped
Volume =a xb xh h

Prism

Volume = xbhb xh

Cylinder

Volume = 7x rth
' =3,1416 xr xrxh

Pyramid or Cone

Volume = Area of base x height

3
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ARLES-AVIGNON EXCURSION OF THE YANKEE CRULSE

On Saturday next,through the agency of Thos.Cook & Son,Ltd., the Yankee
Cruise will operate an Optional all-day Drive from Marseilles up the Rhone Valley

‘to the historic Towns of Arles and Avignon, Motor-coaches will leave the ship's-

side as soon as the ship is cleared and drive directly to the country. Sightseeing

~ —-will be_conducted in Arles before Luncheon there in a hotel located over the Ruins

Mapch 11,1938

of the old Homan Forum,after which the Drive will continuc to Avignon for the vis-
it to the Palace of the Popes.

Return to Marseilles will be made in time for Dinner on board ship or you
may alight from the Motor-coach uptown if you wish to have Dinner at one of the
famous restaurents of Marseilles and promenade the Noulevards afterwards. The ghip
is scheduled to :&il from Marseilles for Naples at 12 o!clock,Midnight,

The charge of $8.00 is all-inclusive,covering eﬁtrance—fees,Luncheon,tips,
guide's-services,as well aa your transportation.

No Visas ere required for this day in France,although it is well to take
your Passport ashore with you. -

Thosa holding tickets for the City Tour of Marseilles may exchange them for. --
Arles-Avignon tickets,credit to be applied against the exchange.

RESERVATIONS SHOULD BE MADE BI FRIDAY NOON

NOTE: A responsible agent of the Banking Department of Cook's Marseilles
office will come nboard the ship as soon as it docks and change American money
into French francs at current exchange rates.

T.Co& S./W.L.INC.
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Arles,with 17,000 inhabitants,ls the capital of an arrondisement in the
Department of Bouches-du-ghone,5¢ miles N.W. of Marseilles., It has preserved from
its splendid past ancient monuments of the greatest interest. The ancient tow,
Arelate,was an important place at the time of Julius Ceesar,vho made it a settle-

. ment for his veterans because of its equable climate. Arlesian women,who wear &

picturesque costume of thelr own,ars fomed for their clasgsical beauty.

Vincent Van Gogh,the modern painter who has becoms so popular in the last
few years,passcd the greateyr part of his last two years (1788-1890) in and about
Arles,doing much of his impovtant work in the vicinity. Ihe house in which he lived
will be passed on the way %o Avignon.

The Cathedral of St.Trophime is the finest Romanesque church in the Provense.
It was foupdad in the 7th Century,rebuilt several times,and restored in 1870. The
lain Portal (12th Century) is a masterpiecc ¢l graceful arrangement and rich car-
ving. The Choir opens into a beautiful cloisier,the massive vaulting of whiech 1s
suoported on heavy piers adorned with statuary,beiween which intervene elender cul-

emne arranged in peirs and surmounted by delicately carved capitols.

The Amphitheatre,or Arena,with 26,000 seats,was constructed in the 2nd Cen@ury.
Even now it is used as a Pull-fdng in which bull-fights ave staged regularly.

The Antique Theatre is of the 3rd Century with 16,0CY seats. The famed Vinuas
of Arles was discovered in this place.

The Alyscomps is a vast Gallo-Roman necropolis bullt on the main road bty Auvr-
elius. All that remains is an avenue of tombs leading to the Church of St., Honnorat
vhich was built in the 12ih Century. :

The Windmill where A.Davudet wrote some of his delightful letters and novels
will be seen from the road ou the way to Avignon,as will tho Abbey lMont Majour, .
which was founded by St. Cesair and éndowed by the Benedictines. The ancient town

- of Tarascon,of Celtic origia,will. bhe vassed through on the way to Avignon,

AVIGNON
(ivenio)

Avignon,with 50,000 inhabitants,75 miles N.W. of Marsuilles,is the capital of
the Department of Veucluse,situated on the left bank of the fhone, a few miles
above its confluenve with the Durance. The ramparts which encircle Avignon with
their 30 towers and 10 gates date from the 12th Century end wers rebuilt in 1340~
1570, They are onc of the finest examples of medieval fortification in existence.

The Bridge of St. Benezet over the fhone was built in 1177. It can be cleurly
seen from the Terrace of tne Rock of the Doms on whick the 12th Century Cathedrai
of Notre Dame das Doms is located. This Homsuerscne Chirth is almost dwarfed by the
Palace of the Popes,a scmbire assemblage of building- wilsh rises at 1te side.

The Palace of the Popcs,as such,was begun Yy ioze Jobi ¥XII in 1516,and con-
tinued by succeeding Popes until 1370. In its construction {fothic style) every
thing has been sacrificed to strength,and although the effect is imposing, the
place has the agpect of a fortress rather than of a palace., It was long used as o

. barrackrs and prison,to the exigencies of which the fine apartments were ruthless~

ly adapted. It is now municipal property and is maintained es & Museum in which

- pome 18th Century tapestries and other objets d'art have been placed for safekeep-

ing.

7.C.& 8./7.L.INC.
March 11,1938
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" During the so-called "Babylonian Exile",when the Papacy was removed frcm
Rome for 73 years in the 14th Century,the Pelace of the Popes was the residence
of 7 Popes,and from 1378 to 1409 of two Anti-Fopes.The following table lists the
names of these Popes and the pericds of their reigns at Avignon:

1. Clement V 1305-1314 4, Clement VI 13421552
2, John XXII 1%16-1534 5. Innocent VI  1352-1362
3, Benedict XII 13%4-1542 6. Urban V 1362-1370

7. Gregory XI 1570-1378

Anti-Popes:
8, Clement VII 1578—1394

9. Penedict XTI 1394-1409

Clement V was the Bishop of Bordeaux at the time of his assuming the Papacy
in 1%05. Be never crossed the threshold of the Eternal City,transferring to Avig-
non in March,1309. He feared the loss of eccleslastical authority and the indepen-
dence of Papal governidnt would be endangered by the party conflicts then raging
in Italy. The French King,Philip IV (The Fair) had become a powerful temporal umcn-
arch at this time and,jealous of the revenue which was flowing from hig country to
Rome,brought pressure on Clement V to maintain his see in France,at Avignon.

John XXII was the Bishop of Avignen when Clement V died,so that when he was
chosen by the College of Cardinals in 1316 (after o two-ycar lapse) ho established
himself in the episcopal residence hard by the Cathedral. This wag the beginning
of an ecclesiastical rogime entirely Gallieized,as the succeeding Popes,until the
Council of Pisa ended the Great Schism in 1409,were French.

Urban V left Avignon on April 13,1367 and entered Rome Oct.16,1387 attempting
to restore the seat of Pspal authority to Rome. Beccuse of impossible political con-
ditions there he returned tc Avignon on Sept.R7,1370 and died tnere Dec.19,1370,

Gregory XI left Avignon on Sept.l3,1376,entering Rome Jun,17,1377,remaining
there until his death in 1378,when he was succeeded by Urban VI who reigned in Rome
from 1378 to 1389.The Roman Succession wns then carried down to the present day.

The Great Schism of 1378-1417 brought forth the two Anti-Popes,Clement VII
and Benedict XII,who continued to reside at Avignon during the years when the ieg-
itimacy of the Succession was in dispute.

% 3 %

The Drive back to Marseilles will pass through Alx-en-Provence,founded by
the Romons in 124 B.C. It was the capitul of the Provence in the Middle Ages.

Yankee Cruisers will do well to avail themselves of the opportunity to par-
ticipate in this exceptionally interesting excursion as there will be sufficient
time to take the City Tour and Chateau d'If excursions during our Second Call in
Marseilles,whereas this Tour can be taken only during this longer stay,First Call.

T.C.& S./W.L.INC.
March 11,1938 Thos.Cook & Son,Ltd.



