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EDITORIAL

The Supreme Ideal

Human beings in general, and every man in particular, have their well-
being as a supreme ideal. This is true notwithstanding the interpretation of
the term and the conditions which it may include.

Every individual, in pursuit of this ideal, works on his own account and
in 8o acting, sometime knowingly and sometime ignorantly, builds up obstacles
which divide and separate. As a result, the attainment of his ideal is every
time becoming more difficult. This is because a real well-being is only
possible in an atmosphere of HARMONY AND PEACE. The artificial diffi-
culties which might be created are but the seed of fear and egoism which
make one’s life bitter and oppressive.

Due to the factors like: soil, climate and surroundings, there are natural
differences between men, nations and races. Yet such differences do not ne-
cessarily have to be antagonistic; on the contrary, they should be considered
as complementary parts to be adjusted so that they would create a harmo-
nious aggregate.

Unfortunately, people can not yet assimilate the idea that there is only
ONE HUMANITY.

Both, national well-being and progress demand from a citizen the ap-
propriate adjustment of his behaviour and rights to the nation’s rythm of life.

Likewise, in order to realize the welfare for all men, it is necessary that
every mnation would adjust its behaviour and rights to the requirements of
the whole human family.

The above implies, that every nation has to be the only master of its
destiny without alien interferences. At the same time every nation, according
to its possibilities, has to contribute to the progress and welfare of the
whole human family.

In the human body wvarious organs perform different functions; there
must be a perfect cooperation between them otherwise the organism will
suffer. In the same way, HUMANITY is unity which consists of different
systems with the corresponding functions.

When the mecessary harmony between various organisms of which
Humanity consists has been achieved, then we may say that the well-being
of all men, supreme ideal, became a complete and perfect deed.

WESOLYCH WAKACJI SZANOWNYM KOLEGOM, ICH RODZINOM
i ZNAJOMYM zZYCZY

Redakcja Biuletynu.

P 0 T Y S I A C U L A T

PROF. DR JERZY WOJCIECHOWSKI
C 'R S O I O R

Jest rzecza naturalna, Ze w 1966 r. duzo si¢ méwi o Milenium. Nie jest tez
dziwnym, ze moéwi sie bardzo rdinie. Rocznica tak zasadnicza zmusza do zastano-
wienia i do zajecia wzgledem niej stanowiska, kazdego kto czuje i mysli po polsku.
W tragicznej i jakze skomplikowanej obecnej rzeczywistosci polskiej, i tak juz
wyjatkowa rocznica, nabiera zupelnie szczegblnego znaczenia. Z wydarzenia his-
torycznego, powodu do dumy i radosci, staje si¢ tysiaclecie czynnikiem polityez-
nym, sprawa panstwowa zasadniczej wagi. Wokét tej sprawy zarysowuje sie podzial
na naréd i w cieniu rosyiskich bagnetéw rzadzacy nim, a z niego wyobcowany,
rezym. Mozna Zalowaé, ze tak sie dzieje, mozna sie smucié, Ze wielka rocznica
wypadita w chwili gdy naréd znéw jest za kratami. Trzeba jednak przyznaé, ze
goraczkowa akcja komunistéw starajacych sie wszelkimi sposobami przedstawié
Milenium w krzywym zwierciadle, uswiadamia nam wage i prawdziwy sens wy-
darzefi sprzed tysiaca lat. Nic tez lepiej nie udowadnia Polakom i $wiatu, stalej
aktualnoéci tych wydarzen i trwalo§ei ich wynikéw.

Czym rzeczywisScie jest Milenium? Odpowiedzmy w pierwszym rzedzie czym
ono nie jest. Nie jest tysiacleciem panstwowosSci polskiej, ktérej poczatki mozna
przesungé o dobry wiek wezeSniej. Nie jest tez rocznica pierwszej piSmiennej
wzmianki o naszych przodkach czy tez o organizmie panstwowym mna polskich
ziemiach. Nie jest wreszcie rocznica pierwszego przeniknigcia chrzeScijanstwa na
te ziemie., Wiemy, Ze po wzigciu do niewoli ksigze Wislan zostal ochrzczony w
panstwie Wielkomorawskim w roku 880. W §lad za ochrzezonym wiadea pojawiaé
si¢ zaczyna w jego pafistwie chrzeScijanstwo obrzadku slowiafiskiego. Te wszystkie
rocznice sg poza nami. Co wiecej najwazniejsze z wymienionych faktéw, powsianie
panistwowosci, nie bylo wydarzeniem jednorazowym, lecz stopniowym procesem
trwajaeym z pewnoScig pare pokolen, pozostale za§ nie byly faktami przelomowy-
mi w historii Polski.

Milenium ktére w tym roku obchodzimy jest tysigczna rocznicg chrztu Miesz
ka I-go. Wainos¢ Milenium wynika z przelomowego znaczenia mieszkowego aktu.
Czyn ksigcia zdecydowal w duZej mierze o historii i o obliczu narodu. Konsek-
wencje byly frojakie: religijne, kulturalne i polityczne. Aby Milenium wtasciwie
ocenié, trzeba jasno zda¢ sobie sprawe z tego, ze chrzest wladey byt najwazniejszym,
najbardziej decydujacym wydarzeniem historycznych dziejow Polski. Byt on dla
Polski wydarzeniem wazniejszym niz chrzest wladedéw zachodnio europejskich dla
ich krajow. Franeja, Anglia, Hiszpania czy zachodnie Niemecy znalazly sie w kregu
rzymskiej kultury zanim dotarlo do nich chrze$cijanstwo. Wiara Chrystusowa nie
wprowadzita ich do Swiata tej kultury, a jedynie potwierdzila ich w nim wspétudziat.

Inaczej rzecz si¢ miala z Polska. Przyszle panstwo polskie rozwijalo sie nieza-
leznie od Swiata zachodniego, zdala od centréw kultury i ich wplywéw. Jezeli
Polacy dzi§ uwazaja si¢ za naleiacych do zachodu, jezeli uznajg zachodnig kulture
za swoja, to jest to wynikiem pamietnej decyzji Mieszka: przyjecia chrztu i hie-
rarchii koScielnej z Rzymu oraz oddania swego panstwa pod opieke papieza. Czyn
Mieszka byt wynikiem Swiadomego wyboru, aktem panstwowym podjetym w
pelnym rozeznaniu jego znaczenia i nastepstw. Przyjmowal chrzest nie jako osoba
prywatna, ale jako witadea odpowiedzialny za swoje panstwo i za poddanych.
Chylit gtowe przed przedstawicielem biskupa rzymskiego a nie patriarchy Kon-
stantynopolitanskiego poto by sie wlaczy¢ w spoteczno$é zachodmiego chrzescijan-
stwa, choé¢ réwnie dobrze moégl wybraé obrzadek bizantyjski. Laczyl sie z Rzymem
i z zachodem aby obroni¢ sie przed naporem germanskim. W ten sposéb prze-
prowadzona chrystianizacja Polski kladta moralng zapore dla Drang nach Osten.
Wybor Mieszka zostat wiec podyktowany warunkami geopolitycznymi.
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Polityczne znaczenie chrztu bylo wynikiem ukladu sit na zachodnich granicach
Polski. Cesarskie Niemey byly panstwem o wiele poteiniejszym od panstwa Miesz-
ka. Od ulozenia stosunkéw z niemieckim sasiadem zalezal wspdtczesny byt oraz
przyszlosé Polski. Historyczny list episkopatu polskiego do biskupéw niemieckich
uéwiadamia nas, Ze po tysigeu lat sprawa znalezienia modus vivendi miedzy dwo-
ma tymi narodami jest nadal réwnie aktwalna jak u zarania naszych dziejéw.
Ktokolwiek pragnie w pelni ocenié polityczne znaczenie chrztu Mieszka i role
kosciola w 6wezesnych stosunkach polsko-niemieckich, powinien uSwiadomié sobie
sens i wage listu episkopatu. Podobnie jak przed dziesieciu wiekami Kociét wkracza
jako czynnik jednoczacy, jako najwyiszy mediator proklamujacy Treuga Dn’ei. —_
rozejm boizy miedzy walczacymi narodami. Tysiac lat temu, autorytet KoSciota
ochranial wylaniajgee si¢ na arene miedzynarodowa panstwo i zmuszal niemiec-
kiego sasiada do traktowania Mieszka jako peinoprawnego wladey. W nastgpnyx}
za§ pokoleniu, chrzeScijanisko$¢ Bolestawa zapewnia mu przyjazi Ottopa III-g_q i
upragniona korone. Z pomoca chrzeScijanstwa miode panstwo moie sie rozwijaé
i okrzepnaé dostatecznie, by stawi¢ skuteczny opér pochodowi germanéw na
wschod. Nie zapominajmy, ze od skutecznosci tego oporu zalezat byt Polski. Przy-
naleznoéé do Kosciota Rzymskiego byla czynnikiem decydujacym réwniez i w péz
niejszych wiekach. Historia Polski inaczej by sig uk.lad_aia, gdyby Polska. nie byta
najbardziej na wschéd wysunietym panstwem katolickim. Jak p}*zed tysn;ce?n 1{1?
chrzescijanstwo pomoglo okrzepngé i utrwali¢ si¢ miodemu panstwu, tak i d?ls
wiara i duchowa lgcznosé z zachodnia kulturg stanowia skufeczng zapore przeciw
skomunizowaniu organizacji narodu.

Obchody Milenium sa nie tylko przypomnieniem wydarzen sprzed tysia:ca lat.
Sa w rownej mierze wyrazem przekonan okreslajacych wsp()lczesn_e pokoleme oraz
wytyczna na przyszlo§é. Dla nas emigrantéw, obywateli ka;\n_adyjsklch, stwa?z?Ja}
jedyna w swoiln rodzaju okazjg zadokumentowania dawnosg k'ultury .pols.k1e;|. i
przedstawienia jej dorobku gospodarzom tego kraju. W trwajacej obecnie wu.zlk}e]_
dyskusji na wspétezesnym i przysztym skladem i ks.ztaltem kul.tury ka}ladyjs}<1e]
i forma panstwa, nie powinno zabraknaé¢ glosu Polonii. Kanada jest kra]em. wielo-
narodowym, réznowyznaniowym. Takim tez tworem byla Polska ‘przedrpzblorowa..
Przodkowie nasi potrafili wypracowa¢ w imig¢ zasad poszanowania wz,aJex'nneg(’) i
tolerancji formy wspélzycia narodéw na zasadzie: wolni' z wplnyml, réwni z row-
nymi. Dzisiejsza Kanada poszukuje takiego wlaénie rozwiazania. Od. tego, czy znaj-
dzie go, zaleieé bedzie jej rozwéj i przysztosé. Dobrze s’ig' przyslyzymy K.anadnez
przekazujac naszym wspolobywatelom wielowiekowe do§w1adczen1a Po_lsk1 w tc'aJ
dziedzinie. Je§li tego dokazemy, bedziemy mogli stwierdzi¢ z z’adowolemem, ze nie
zmarnowaliémy okazji Tysiaclecia. Wnoszac konstruktywna mysl, zyskamy szacunelf
spoleczenstwa i wiecej bedziemy si¢ liczy¢ w oczac}.x ogétu. A wtedy bgdmemy mogli
réwniez wiecej zdzialaé dla Polski w jej tragicznej walce o utrzymanie duchowego
oblicza i wiary przodkéw.

THERMOMETRICS PART 2

J. ZUBK O of Polytronics Co. — Toronto, Ontario.

The International Practical Temperature Scale was established ip 1948 and' in
1960 some minor changes were introduced. The scale is based on six reproduc:bie
temperatures, called fixed points, to which numel:ical values are .asyg_ned. Most
popular fixed points are the freezing and boiling points of wate_r. While fixed points
are far away from each other, intermediate temperatures are derived from a standard
platinum resistance thermometer or secondary reference thermometers.
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Is it necessary to check accuracy of thermometers, which we are using in our
work? They usually have so well defined scales. | have heard this opinion often
expressed by competent persons. The main defect which may develop in thermo-
meters during their life due to improper storage or overheating is the loss of
calibration accuracy. Some other defects may be inherent from the start: defective
graduation, inadequate annealing of glass, scale error in excess of tolerance, mercury
not properly cleaned etc.

Without going further it should be apparent that the above mentioned few
defects may justify checking the accuracy of thermometers if they are to be used
in important chemical work.

Thinking about the checking of the accuracies of thermometers and temperature
measuring instruments we come to the conclusion, that the accuracies required by
different groups of workers can be split into 3 categories. In the first category must
be included the personnel working with the National Laboratories, who are entrusted
with the maintenance of standards of units. They endevour to attain highest possible
accuracies, sometimes reaching the accuracy of 0.0001°C or even better. Of course
such almost absolute accuracy is attained with great effort, under limited conditions
and can be afforded only by Government Laboratories, which are equipped with
precise though expensive instruments and operated by well educated and experienced
personnel.

To the second category we will assign competent laboratories, mainly chemical,
and research institutions, personnel of which consider thermometers having divisions
of 01° C as very good ones. Only in exceptional cases higher accuracies of
temperature measurement are required.

The third category will cover the users of production control temperature measur-
ing and controlling instruments.

One common denominator for all three categories of users of thermometers is —
the necessity of well established standard temperatures having adequate accuracy.

On the North American continent standard specifications for thermometers were
arranged by the American Society for Testing and Materials. A general drawing of
the thermometer is shown in fig. 1. The total number of A.S.T.M. thermometers at
the present time is 111; the majority of them were designed specifically for the
controlling of certain laboratory tests, while thermometers numbered from 63 to 69
inclusive, were specified as “precision” and were intended for checking the accuracy
of working thermometers by comparison.

Also it may be mentioned here that in England specifications were set up for
mercury in glass thermometers by the British Standards Institution, covering the
range of temperatures from —80°C to 500°C. There is some difference in approach %o
the problem of specifications for thermometers in A.S.T.M. and British ones. The
Americans tried to accommodate the workers, who were trained to perform certain
operations in the laboratory, while the British idea was to supply thermometers for
more educated workers, who had at their disposal a smaller nhumber of more universal
instruments.

Going over the catalog of U.S. manufacturers of thermometers, you have to be
careful to see, that they specify the accuracy of their thermometers in tangible
figures. Recently | received the catalog of thermometers from a so called “reliable
company”. On the first page there was the following quality definitions of the
thermometers they manufacture:

certified secondary reference thermometers,

precision quality,

precision quality (ASMT) type,

laboratory quality,

standard quality.

The meaning of these phrases was not explained on the following pages in any
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technical terms. Only A.S.T.M. specifications of thermometers provide technical sense,
as to the accuracies required. N

Specifications for secondary reference thermometers published by British
Standards Institution are well detailed in technical requirements, and manufacturers
of such thermometers can not use in their catalogs too much imagination and
salesman’s skill. Space available does not permit more detailed description of their
specifications. Interested persons can write to the author for more details.

Practical performance testing of the accuracy of mercury—in—glass thermo-
meters require special equipment, the type of which depends on the range of
temperature and the tolerance to be achieved.

The equipment consits of one or another type of temperature controlled bath,
which can provide the required temperature range to be kept for a certain length
of time, and the means to ascertain what temperature is in the bath at that moment.

To satisfy these requirements in practical application, we have to consider the
following elements entering into the operation, depending on the range of tempe-
rature within which we will work:

A. Liquid used,

B. Platinum resistance or secondary reference thermometers,

C. Type of bath used.

Unfortunately there is no one kind of liquid for use in the bath, which will stand
the variations of temperatures covered by the range of A.S.T.M. thermometers, i. e.
from —80°C to 400°C, while British specifications are going up to 500°C.
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Liquids required for the baths roughly can be divided this way: for temperatures
below +2°C we can use alcohols or some other liquids, ethylene glycol for very low
temperatures, for temperatures between +2°C and 95°C — water can provide good
service, at the temperature over 95°C water starts to evaporate very quickly. For
temperatures over 95°C we have to use different kind of oils, depending on the
temperature limits required, we have also to consider viscosity and flash points of the
oils. — at higher temperatures we have to resort to silicon oils or molten tin.

As to the standards of temperature which we have to use, there is not much
choice left. It was mentioned before the platinum resistance thermometer with
associated bridge is very expensive, so the other possibility is to resort to secondary
reference thermometers. It seems to me that while A.S.T.M. worked out a very good
set of technical specifications for thermometers, their data are still deficient on
secondary standards thermometers.

The basic principle of measurements requires that the standard gauge used for
checking working gauges has to be more accurate than the gauge to be checked, but
in our case, A.S.T.M. does not provide a proper specification for secondary reference
thermometers and we are left to our own decision, choice and ingenuity, while
salesmen of the thermometers are left free to make sweeping promises as to the
precision, quality etc. of their products.

To cover up the temperature range of the thermometers of A.S.T.M. type we will
require four different baths, which will use various liquids and accordingly may
differ somewhat in construction. One bath has to take care of temperature from 20°C
to —30°C, the second one has to take care of the range from +1°C to +95°C and
probably two will be required for higher temperatures. As it was mentioned before
different liquids have to be used to suit the range of temperatures.

The bath shown in fig. 4 is designed for the caliboration of mercury—in—glass,
resistance thermometers, thermistors etc., within the range -38°C to +25°C. The
liquid used is a mixture of ethylene glycol 53% and water 47%. A proper bath is
made of a Dewar flask having a capacity approximately 4.3 litres. The cooling is
done by dry ice, stored in a special compartment at the top of the bath in a metal
container, well insulated outside, to prevent heat loss, while the bottom is equipped
with the copper chills extending into liquid, which extracts the heat from the bath
(liquid).

The liquid is stirred and circulated by an impeller driven by an electric motor,
which circulates the liquid upward. Excess of refrigeration is compensated by electric
heaters of low capacity, this heat is controlled by a variable transformer, hand
adjusted, while a voltmeter indicates the intensity of delivered heat.

Naturally an automatic temperature controlier can be provided, which may
facilitate the work, but the cost of equipment will be higher.

The above described bath is practical for use where dry ice is readily available.
In other places it will be necessary to use a bath of heavier construction, which
will incorporate a refrigeration unit and the cost will more than double.

Fig. 5 shows a cross-section of a universal bath of advanced design for checking
the accuracy of thermometers within wide limits. This bath was developed by the
National Research Council of Ottawa; responsible parties to the design were Dr. T. M.
Dauphinee and Mr. W. Shields. It seems to me that this design of such a bath is
much superior to others commercially available at this time.

Electric heaters of immersion tubular type are located in the space between
the tank wall and inner cylinder, while another electrical heater made of resistance
wire is wound over the outer wall of the tank, this second heater is intended to
compensate heat losses by conduction; this arrangement permits keeping the accuracy
for a long time.

On the outside walls are placed cooling coils, which permit attaining tempera-
tures below zero; of course this arrangement will require a refrigerating unit of
about 22 KW capacity.



A stirring arrangement is built into the bottom of the bath, in this way the top
of the bath is not obscured and is open for the placing of the thermometers under
tests across the full cross-section of the bath. Also it does not detract the attention
of the operator by watching the pulley located at the side of the average bath.

As it was mentioned above, liquid is heated in the space between cylinders, and
flows upward across the full section of the inner tube, being efficiently and uniformly
stirred by the impeller. This assures the uniformity of the temperature across the
full cross-section of the bath.

Naturally this bath beside having many advantages has also some limitations
common to other baths. Namely you can use it within a certain range of temperatures,
depending on the liquid used. If you change the liquid for one suitable to a different
range of temperatures, the problem of cleaning and washing must be kept in mind.

When we have received the thermometer to be tested, the following steps
must be taken:

A. A preliminary inspection is made of all features laid down under construction
and specification requirements. This involves checking the dimensional re-
quirements, graduation and figuring, looking for impurity in the filling liquid
and for trapped gas in the column, and obtaining a general assurance that
the thermometer is good enough to be submitted to the main test.

B. Check the thermometer with polarized light for strains in the glass tubing,
which may reveal inadequate annealing.

C. The first point on the scale is obtained repeatedly to establish whether or not
it is stable.

D. The instrument is then subjected to a series of comparison tests at the
highest scale temperature. The first point is re-determined at intervals up to
24 hours after exposure to the highest temperature. These tests are repeated
to establish whether or not the thermometer has been adequately annealed
and is stable.

E. The first point is re-determined at the scale and then tested at a number
of points by comparison with a platinum resistance thermometer or a
suitable secondary standard thermometer. Any fundamental fixed points
within the range are determined separately. In all cases the lowest reading is
determined first and then the test proceeds throughout the range as the
temperature is raised. The first point is again determined after a suitable
period which may be up to 24 hours after exposure to the highest temperature
observed.

F. Spirit thermometers should first be slowly cooled to the lowest temperature.
A recommended rate of cooling is at the rate of 0.3°C or less per minute.

Stirred liquid baths mentioned before provide controlled temperature media
for the comparison of the thermometers under test with the working standards. The
operation is performed as can be seen in fig. 4. When comparing thermometers under
test with liquid in glass standards — two standadrds are always used. This way reading
errors are more readily detected and cross checks of the standards are maintained.

Thermometers graduated in the Fahrenheit scale are calibrated with reference
to the I.P.T.S. using the conversion formula: Temperature in degr. F. = 1.8 C0¢ + 320,

In their instructions for calibration of thermometers N.B.S. states: in general if
the readings of a thermometer are to be trusted to one or two tenth of the smallest
scale division, the interval between test points should not exceed 100 divisions, and
usually not be less than 40.

Most popular fixed points on I.P.T.S. scale are ice point and steam point. The
equipment for checking both points is not expensive. This equipment can be used
for checking the accuracy of working as well as standard secondary reference thermo-
meters.

Fig. 6 shows the ice bath designed for precision calibration of mercury — in glass
and platinum resistance thermometers, thermistors, thermocouples etc. lce shaved
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from clear block and distilled water is mixed to form a slush. Enough water has to
be used to afford good contact with the thermometer. Water used has to be saturated
with air, it is done by vigorous circulation of liquid by a specially designed impeller.
Uniformity of the temperature in the bath is within + — 0.005°C. Precautions have
to be used to prevent contamination of the water and ice, which may shift the zero
from the proper value.

Zero shift in mercury thermometers may be of two kinds, generally known as the
secular change in the glass or the temporary depression of zero because of over
heating. All zero problems may be eliminated if fused quartz is used instead of glass
in the manufacture of thermometers.

Fig. 7 shows schematic drawing of steam point apparatus or so called hypso-
meter for mercury thermometers testing. The steam point is defined as the equilibrium
between liquid water and its vapour under pressure of the standard atmosphere,
101325 newtons per square meter or 1013.25 millibar or 760 millimeters of mercury
at 0°C.

The steam bath consits of a boiler electrically heated by immersion heater,
which supplies steam to the upper part of a vertical cylindrical chamber, jacketed on
both sides. The thermometers are suspended in such a manner as to insure free
circulation of steam around them. The apparatus (steam chamber) is open to the
atmosphere and atmosphere pressure has to be measured by a barometer, since the
true temperature of the steam dependent upon prevailing pressure.

THERMOMETER

- AIR JACKET




Some precautions may be listed as follow:

1, Sufficient depth of immersion of the thermometer in the saturated vapour must

be obtainable in order to avoid the error due to conduction loss.

2. The thermometer bulb must be sufficiently well shielded to prevent losses by

radiation to the sligthly cooler walls.

Thermometers under test are inserted directly into the upper steam chamber,
through the rubber glands; the steam bath is open to the atmosphere and the heating
has to be controlled. The best way is to watch the open end of the tubing and see
the outgoing small cloud vapour.

In writing this article on Thermometrics, | tried to aim at the reader having good
high school education or working in a competent industrial laboratory or in production
control. Scientists and research workers who read this, will not loose anything. How-
ever for deeper insight into the problem they may look for more information in
books listed at the end of the article. The author would be pleased to correspond
with any reader of this article on the more complete aspects of Thermometrics.

Dear Reader: if you were patient enough to read this article and still are inte-
rested in the proper handling of thermometers, read a few lines more.

Mr. A. V. Astin (Director of National Bureau of Standards) has an idea about
thermometers, which goes like this: The liquid—in—glass thermometer is not an
entirely foolproof instrument. If the user is to realize the accuracy of which the
thermometer is capable, and to recognise its inherent limitations as well, he must
have, in addition to its calibration, some knowledge of the behaviour to be expected
of such a thermometer.

At the end | have to express my sincere thanks to the following persons who
assisted me in my work by providing some advice and constructive criticism:

Mr. George Peters of R. & D. Centre, B.A. Qil Co., Ltd., Sheridan Park, Ont.

Mr. John Huether of Canada Wire and Cable Co., Ltd., Toronto, Ont.

Mr. Fred J. De Rolf of Wm. Hiergesell & Sons, Woodside, N.Y.
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There is no doubt that most corrosion processes have on electrochemical back-
ground. The electrochemical cause can be recognized easily also in the cases of
Stress Corrosion and Fatigue which will be dealt with in the next article. There are,
however, many “subgroups” in this type of Corrosion which, if properly discriminated
may help in practice to pin-point the rea! trouble and find out what or who is to
be blamed. A few of these subgroups are shortly described below.

1. APPLIED EMF — A piece of metal or equipment (anode) connected to a positive
electrical terminal will suffer some drainage of electrons and will slowly go into solut-
ion. The other part of the equipment will become a cathode. The situation on the
cathode may become complicated. Under reversible conditions the smallest EMF
would be sufficient to deposit on the cathode, metalic ions coming from dissolution
of the anode or hydrogen will be evolved if the pH of the electrolyte is low, or
oxygen dissolved in the electrolyte will react forming OH~ions; the last reaction
will also depend on pH and oxygen overvoltage. On the whole the cathode suffers
less corrosion than when no EMF is applied, or none at all. Complete protection would
eventualy occur if the whole equipment could be made a cathode. Such a method
of protection, although practised, is difficult to accomplish because even small in-
visible cracks in an oxide film or paint layer will form spots of high current density
when connected to a positive source of electricity and speed up corrosion. However,
when the current density is sufficiently high, saturation may be reached and solid
hydroxide, sulfate or any other insoluble compound of a given metal may be de-
posited on the anode and the corrosion is prevented. All this will depend on solubility
products, composition of electrolyte, pH of electrolyte and conditions of the process.
In general, however, one can look for — “active corrosion” in low current densities —
“periodicity” in intermediate current densities and “passivity” in high current densities.
Metals whose hydroxides or oxides possess a basic character like iron oxides will
favour active corrosion in low pH while tungsten and molybdenum whose oxides have
acidic properties favour active corrosion at high pH.

2. STRAY CURRENTS — This type of corrosion is somewhat similiar to that where
EMF is purposely applied. It happens when there is a leakage of current from one
place e. g, tramway rails through the ground to another place such as burried
metal pipe. The following cell is formed:

Pipe (anode) /Damp Ground/ Rails (cathode).

The loss of anodic metal may be very quick where the pipe is buried in sait
ground, rendering the whole equipment useless in a few years. The situation is
aggravated in the case of lead pipe because corrosion starts on the grain boundaries
and “digs” vertically through the entire thickness of the metal; lead is amphoteric
and this rather increases the velocity of the process. On iron, the corrosion is
“normal” but the distance between cathode and anode — sometimes a few hundred
yards — makes the deposition of protective film impossible. D.C. causes more damage
than A.C; in the latter, alternative reductions and oxidations render the film non-
protective.

Good paving of the streets, improved drainage of the ground, avoiding the use
of salt, and proper electrical planning will dimnish the damage.

Other suggested methods of protection are:
a) Electrical drainage which is accomplished by connecting the pipe to a negative
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feeder and making it cathodic with respect to the ground. The operation
should be carefully controlled because if a strong current is allowed to flow
the neighbouring equipment — not incorporated in electrical drainage — may
suffer increased corrosion.

b) Insulating bonds — when the pipes are interrupted by insulatory gaps; this
increases electrical resistance of the system and cuts down the current. !f
however, the number of gaps are insufficient, any current which still flows will
produce increased damage because at each gap an electromotive-cell will be
formed; the current will flow from the anode to the cathode through the ground
in the case of gas pipe, causing outside damage while a water pipe will suffer
damage inside because the current will flow through the water.

c) Sacrificial bars — which are made to act as anodes and all corrosion is
“transfered” to them.

d) Protective coating — if done properly, may confer protection to the equipment.
Any damage to or scratch on the anode, however, will increase the corrosion.

Special precautions should be taken in such places as shipbuilding yards where

the combination of impure water, contact of dissimilar metals and a mess of electrical
connections may make stray current corrosion very dangerous.

In buildings where steel frames are surrounded. by cement containing chloride the
situation may sometimes become catastrophic. Anodically formed ferrous or ferric
chloride reacts with the alkali of the cement and precipitates rust which has larger
volume than the cement itself causing rupture of the whole work.

3. DISSIMILAR METALS IN CONTACT — It is characteristic of this kind of cor-
rosion that the anodic metal or alloy will suffer more attack while the cathodic
metal will suffer less attack than if each metal is exposed separately to the same
medium. Which one is cathodic and which is anodic depends not only on the
properties of the metal but also on the medium and the conditions. Aluminum is
usually anodic towards its alloys like duralumin, when in contact, but the alloy is more
rapidly corroded when disconnected. A large cathode and a small anode, as usual, will
favour corrosion but cathode-anode ratio becomes less important when the control is
“anodic” eg. with a stainless steel anode. It is, of course important to know which
metal is cathode and which one is anode to predict whether the combination is safe.
Aluminum alioys which give perfect non-conducting films will, however, corrode rapidiy
when in contact with copper (cathode).

The following table of “Practical Galvanic Series of Metals and Alloys™) can
be used for safer combination in practice. It takes into consideration over-all and
practical aspects in addition to theoretical principles and it should not be confused
with “Electromotive Series” used frequently in physical chemistry. The anodic end
is most prone to, and the cathodic end is most resistant to, corrosion. The potential
of the series will decrease from platinum to magnesium, but potentials are not given
here because they represent only the tendency to corrosion and depend on the
conditions. The amount of the actual waste of metal will be proportional to the current
flowing in the numerous cells formed during the process. The metals grouped together
represent the safest combination. The more distant two metals are in the series the
more intense is the corrosion.

Considerable attention should be paid to domestic water installation when a
combination of two or more metals are used. For example if copper pipes and a
galvanized iron tank are used for water rich in bicarbonates, copper will dissolve and
then deposit on tanks forming thousands of EM-cells; such instalations fail some-
times in four years. It would be more economical to use pipes and tanks both gal-
vanized.

* The author is using the european convention concerning signs of electrochemical
potentials. These signs are based on the cathodic half reaction e.d. a reaction by which
electrons are consumed; metals with more negative potentials are more prone to

corrode. The anode of current producing cell is the pole which should be conected
with negative terminal of a measuring instrument eg. ammeter.

12

Metals like tin and lead which stand close to iron in the Potential Series dis-
play a variable polarity depending upon physical conditions, such as temperature,
aeration, complex ion formation, etc. Tin is cathodic to iron in hot distilled water but
anodic in organic acids such as fruit juices. Zinc behaves as an anode to iron in
ordinary water but the polarity reverses gradually at high temperature. Therefore,

Anodic End

Magnesium grasses

Magnesium Alloys B?gr?;;s
Copper-Nickel Alloy
Monel

Zinc

Silver Solder
Aluminium 2 S

Nickel (passive)

Cadmium Inconel (passive)
Aluminium 17 ST Chromium-Iron (passive)

Titanium

18-8 Chromium-Nickel-Iron (passive)
Steel or Iron 18-8-3 Chromium-Nickel-Mo-Fe (passive)
Cast Iron Hastelloy (passive)
Chromium-Iron (active) Silver
Ni-Resist Graphite

Gold

Platinum

18-8 Chromium-Nickel-Iron (active)
18-8-3 Chromium-Nickel-Mo-Fe

Lead — Tin solder
Lead
Tin

Nickel (active}
Inconel (active)
Hastelloy {(active)

1 Cathodic End
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galvanized tanks used for hot water will not be protected if scratches on the surface
expose the bare iron.

Cathodic protection with applied EMF can be used successfully for a long pipe
where current may be supplied from a dynamo driven by windmills. This method
would not be applicable in complicated equipment like boilers, cooling coils, water
boats, propellers, or motor cars. Considerable protection can be obtained in such
cases by forming artificial anodes connected to the equipment. E. g, a block of zinc
protects ship’s propeler; patches of zinc will protect aluminum, iron and steel; mag-
nesium rods will protect a motor car, etc.

4, CREVICE CORROSION — When a freshly abraded aluminum electrode im-
mersed in corrosive solution is aerated by bubbling air it can be observed
that its potential gradually increases and eventually might reach that of
platinum. The aluminum is  shifted toward the cathodic end of the
galvanic series and from now on, even when coupled with copper, will represent
the cathode of an EM-cell. This phenomenon occurs because a layer of oxide film is
deposited on the aluminum and makes the system poorer in energy; it is more diffi-
cult to remove an electron from an oxide than from a pure metal. However, practical
aspects of such a situation will lead to corrosion in any place where there is a
difference in supply of oxygen between two spots. The spot with lower concentration
of oxygen will be anodic. — Two pieces of metals, even the same metal, not fitting
exactly and forming a cranny such as rivetted plates in bridge construction, inacces-
sible corners in badly designed chemical plants, parts of aircraft where “differential
aeration currents” are possible, are a few of many situations where the crevice
corrosion reaps its harvest. Peculiar is the case of stainless steel; when the access of
oxygen is not sufficient it is actually worse than less “noble” alloy. A specially
dangerous situation occurs between riveted plates, in boilers, tank joints of cooling
coils, bridges, etc., because the products of corrosion having much larger volume may
split two pieces of equipment apart.

5. OXIDE — METAL EM — CELL — It should be understood by now that the
word “corrosion” has many meanings. It is a kind of summary for many processes
which may change character depending on circumstances. In  aerobic
conditions the formation of Oxide-Metal EM-cell is wusually the last effect
of corrosion, no matter how the process begins. Such a cell may last
long enough to waste the metal completely. Even if there are insoluble products of
corrosion they will be deposited too far from anode to give any protection. The oxide
covered part is in most cases large while the bare metal may be only a scratch in
the oxide film. This combination of a large cathode and a small anode is very
dangerous. In general, two half reactions are possible on the cathode:

+
DH +e - ¥%H.

2% 0+ %HO+e - OH

i.e., either gaseous hydrogen will evolve or oxygen will be reduced to OH— ions. At the
beginning when the cathode is not yet covered with oxide (the cathode may here be
any inclusion of more noble metal, slag, etc.)and if overvoltage is low and the electro-
lyte is sufficiently acidic, hydrogen evolution is possible. The reaction

+ ++
M + 2H H: + M

where M represents anodic metal, will however, come to equilibrium when the potent-
ial M/M-++ becomes equal to the potential Y2 H./H+. These potentials are equalized
quickly when the anodic metal is of more “noble” charakter but in the case of alkaii
metals the reaction will take place even in pure water. Such metals as zinc, iron or
aluminum will evolve hydrogen if the ph of the electrolyte is sufficiently low. For
zinc immersed in a solution with 1 molar conc. of Zn++ and pH = 1 the necessary
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presurre of gaseous hydrogen to stop reaction may be: calculated by applying the
Nernst equation:
E = E0 — 23 RT. log. [Zn++1. PH.

: nF [Zn )] . [H+1:
At equlibrium,, O = O — (—0.763) — 0.059 log. PH,
2
or 0.763 X 2 259
T log. H; i.e.,, PH. = 10 atm.

The required pressure, therefore, is astronomically high and in an open vessel
this reaction will go to the very end. It is characteristic of the hydrogen-evolution type
of corrosion that the same spot may alternately play the part of cathode or anode
depending on circumstances. The reaction usually has an “Induction Period” but once
a small amount of more noble impurieties are dissolved and then redeposited a normal
couple is formed and the process proceeds vigorously. In the case of amphoteric
metals the situation is similar; only in this case also electrolytes of high pH witl
evolve hydrogen. This type of corrosion sometimes occurs in chemical factories
when the material of construction is not properly chosen. In general practice, how-
ever, hydrogen evolution type of corrosion is very rare.

This situation changes diametrically when the second type of cathodic reaction
is possible. It is a fortune in misfortune that most of construction metals develop an
oxide film. When the material is handled properly and with a care the whole surface of
equipment can be covered with oxide layer and there is no danger of EM-cell
formation; even when corrosion has started it may be stopped by the deposition of a
non-conductive layer. All materials exposed to atmospheric conditions are in such
a situation. The supply of oxygen here is unlimited and the controlling factor for the
corrosion rate is the moisture. When the relative humidity is below 70% metals usually
suffer little corrosion. In higher moisture content of air various gases from air like
CO:, SO: and HCI, dissolve in water and condense in the pores on the surface form-
ing a good conducting electrolyte. Near the sea or in towns where the pollution of
air is greater, also the rate of corrosion is markedly higher. The corrosion will also
spread up when products of corrosion are hygroscopic like FeCl:, NaOH, MgCl. Zing
for example is attacked less in air than iron because zinc hyroxide is more pro-
tective than the spongy hygroscopic ferrous hydroxide. But zinc will be rapidly eaten
through when hydrochloric acid is present; copper is rapidly attacked by large con-
centrations of ammonia vapour but in ,normal” air it developes beautiful green
patina which may protect the surface through hundreds of years. — Depending on the
composition of air the copper patina has variable composition like CuSO., 3Cu(OH), —
brochantite; CuCO. Cu (OH). — malachite; CuCl.3Cu (OH). — atacamite. — Galvanized
iron is pretty resistant to atmospheric attack. However, one has to keep always in mind
that foreign objects or improperly joint galvanized plates may easily start intense
crevice corrosion. In general, zinc corrodes 5 times as fast as the most resistant
material: 80% Ni — 20% Cr. Steel, except in tunnels, suffers attack more rapidly
than zinc. But steel with about 0.3% Cu behaves satisfactorily; copper serves here to
fix hydrogen sulphide which is a stimulant for corrosion. To ensure complete re-
sistance to corrosion, chromium has to be added to the ferrous material. Stainles cut-
lery steel (14% Cr) and other steels containing chromium and nickel not only resist
atmospheric attack but are not corroded even in rough chemical media provided
there is sufficient excess of oxygen at the surface. The drawback is the difficulty in
hardening such steels but recently the difficulty seems to be overcome.

6. BURRIED METAL WORK — Pipes or other equipments buried in sandy well
aerated soils suffer little corrosion. The easy access of oxygen ensures
a quick formation of protective film which stifles the process. Also in
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waterlogged soils the attack is very slow because of prevailnig anaerobic
conditions. Unfortunately the soil wusually contains sulfates which enable
sulfate-reducing bacteria to flourish. Vibro desulfuricans, spirillum, spirovibrio
and a few others have the faculty of reducing sulfate to sulfide; the latter
reacts with iron forming non-protective ferrous sulfide. The situation is especially
dangerous when there is sufficient organic matter available. Cases are known where
complete pipes were consumed during nine years. On cast iron, the graphite net-
work remains unchanged and the pipe may appear unatacked but a test with a knife
shows that it is soft like cheese.
' The rate of penetration on steel is slower than that on cast iron but one has to

keep in mind that steel pipes are usually thinner.

A dangerous situation also developes when the pipe crosses from one kind of
soil to another. The formation of EM-cells with EMF up to 0.5 volts such as:

Steel /wet, anaerobic soil || dry, good aerated soil/

Steel or Lead/ Dilute Pb++| concentrated Pbt+ /Lead,
happens quite often. In the case of lead the piece of pipe crossing a chalky soil
will develop an anodic reaction because of lead carbonate precipitation. Mineral
springs, salt pockets, air pockets, water-logged soils all may be causes of such corrosion.

Methods of prevention are based either on good aeration or on creating completely
anaerobic surroundings for the pipe. Filling the ditch with porous brick, gravel, good
sand with some amount of chalk, surrounding the pipe with clay to which chalk has
been added or with cement, should give good protection. For really corrosive soiis
a thick coating of bitumen or tarry compositions fortified with limestone, silica or
mica is a sound practice. The popular hessian bandages wound aroud the pipe after
applying a priming coat should be used discriminately. Many soils contain cellulose
destroying bacteria which rot the hessian and provide food for the sulfate reducing
bacteria; such pipes may behave worse than non-wrapped ones. Zinc coated pipes
seem to be pretty resistant but lead coated iron pipes are dangerous because the
corrosion once started proceeds fast. This is understandable if one remembers that
zinc is anodic toward iron while lead usually is cathodic. Attempts to make pipes
more resistant by changing their composition were until now rather unsuccesful. Only
high-silicon iron and austenitic chromium-nickel steels show high chemical re-
sistance. But the first are brittle and the second expensive.

7. IMMERSED METAL WORK. Such cases are met in refrigeration equipment, water
dams, water tanks, water pipes, in general all equipment in which a piece of metal
may be completely immersed in liquid. The rate of corrosion is governed here by the
rate of diffusion of oxygen when the immersion is small (e.g., 1 cm) but, by convection
currents in cases of deeper immersion.

Convection currents may be set by the motion of electrolyte, by temperature
differences or by heat evolution connected with the polarization of the electrodes.
The rate of corrosion usually falls with the increase in concentration of solution
because of lower solubility of oxygen. Zinc, in addition to the oxygen-absorbtion type
of corrosion which is stifled gradually by the precipitation of basic zinc chloride,
also shows a bit of hydrogen-evolution type. The latter may become dangerous when
noble impurities are present; reprecipation of such impurities will form numerous
cathodes of low overpotentials. Tin is rather resistant in such situations except when
the electrolyte is sufficiently acidic to dissolve protective tin hydroxides. Black spots
which are sometimes seen inside cans used for food packaging are just the sign of
increased pH. Contrary to many other cases in which the presence of chloride ions
promote corrosion, chloride ions stiffle the process on immersed copper, cuprous
chloride being sparringly soluble. An interesting case is brass. It might be expected
that the less noble zinc will controll the proces and the whole alloy will corrode fast.
But this can happen only if there exist continuous filaments of zinc or if zinc con-
centration is pretty high.lt is a general phenomenon in cases of alloys consisting. of
“noble” metals that more intense corrosion will start only when the concentration of
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“less noble” metal will exceed so called Parting Limit, usually 50-75%. Nevertheless
some “dezincification” occurs in the starting period and when once a small amount
of residual copper is formed the cell now consits of brass as anode and copper as
cathode.
brass /Cl , Cu++ [ copper

At the anode both copper and zinc will go into solution
—
Cu Cutt+ + 2e
D
Zn Znt+ + 2e
At the cathode copper is redeposited:
—
Cutt+ 2e Cu
and oxygen is reduced to OH-

% 0, + Hy + 26~ 2(0H)~

The final result is that of true ,dezincification” but the mechanism of reaction is
completely different. Brasses rich in zinc (40% Zn — 60% Cu) consisting of two
phases a and b are more prone to the dezincification in the starting period. Ad-
dition of arsenic stifles the corrosion, probably depositing a film on zinc-rich spots.
Antimony and phosphorus give a similar effect .

In iron-bearing water or cooling water which is many times returned to the
same system the amount of dissolved iron may be considerable. If such waters
have sufficient oxygen concentration crenothrix bacteria develop, which oxidize
soluble ferrous bicarbonate to solid ferric hydroxide. The latter appears in a volu-
minous form — the quantity may be 500 times that of bacterial cells — and by
shielding part of the surface promotes crevice corrosion. Obstruction to the flow or
even clogging is another effect of crenothrix’s activities.

The same phenomena are observed when water contains dissolved manganese.
Both metals should be removed by an appropriate method.

The electrochemical theory of corrosion is now firmly established. It not only
gives plausible explanation to most of the observed corrosion phenomena but it be-
come a valuable tool in directing the research in this field. Important predictions
concerning the protection of metal equipment which were made on the basis of this
theory probably saved billions of dollars already. During the last 70 years or so, a
few other theories were advanced but all of them failed to promote the science of
corrosion to any extent. The acid theory, for example, assumed that small amounts
of some acid must be present to initiate corrosion. However, although carbonic acid
(CO:. + H.0) can be found in any enivronment of a practical significance, many ex-
periments show that corrosion will proceed in the absence of carbon dioxide, or as
a matter of fact, any other acid. The colloidal theory stated that ferrous hyroxide
hydrosol propagates the process undergoing alternating oxidation by air to ferric
hydrosol then a reduction to ferrous state again in contact with bare metal; the
cycle repeats itself until the equipment is completely spoiled. In consequence any-
thing that precipitates or removes colloid should be advantageous, but contrary fo
this theory, increased concentration of hyroxide ions quite often, and increased
velocity of corroding solution nearly always, speeds up the corrosion. The direct
chemical attack by oxygen and biological theory had also a short life. The first faiis
to explain the localization of corrosion, e.g. pitting, the second was disproved by
showing that the process continues in pure water free from any living organism. The
peroxide theory assumed that H.O. must be present in formation of corrosion products
(eg. ferrous hydroxide). It is true that hydrogen peroxide has been detected during
the corrosion of copper ,lead, tin and a few other metals, but it is also true, that the
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addition of H.0. from outside has no marked action on iron; also many reducing
agents which destroy hydrogen peroxide do not stop the process.

8. INTERNAL AND EXTERNAL FACTORS. Metalurgical process as well as the com-
position of finished marketable alloys will of course influence their future behaviour.
This proces is strictly controlled as far as the present knowledge allows. However,
from the point of view of an average engineer, it is advanageous to know how the
various components and methods of production influence the resistance of materials
toward corrosion.

Delphi Pilar, forged about A.D. 300, and still preserved has called attention of
many metalurgist, however, the analysis of its composition did not reveal anything
astonishing. Here as well as in a few other cases where pieces of equipment resisted
the corrosion during hundreds of years probably the dry climate and good work,
cold or hot, done in preparation of the surface is responsible for the extraordinary
resistance. It is generally known now that the proper annealing and removing tension
from the surface improves properties and lengthens the durability of the material. A
carefully controlled crystallization leading to small uniform crystals, preventing the
separation of carbon in the form of graphite, is paramount in this respect. Graphite, as
well as slag entrapped in the mold is cathodic {more noble) toward the surrounding
crystals and this creates the possibilities of formation of a galvanic cell. Such
“graphitization” corrosion was observed many times when not properly prepared cast
iron was used in the marine work.

As to the composition of ferrous alloys, it can be said in general, that the
amount of carbon, manganese and phosporus present in ordinary steels have no
marked influence on the durability of finished products. The accelerating effect on
corrosion of larger amount of sulphur (above 0.1%) is counteracted by the addition of
copper (ca. 0.3%). The presence of sulphur in steels is sometimes advantegeous be-
cause it improves its machinig properties. Molybdenum, aluminum, tungsten, cobalt
and vanadium when in small amounts do not perceptibly influence the rate of cor-
rosion. The addition is rather dictated from the standpoint of controlling the crystal-
lization process and improving mechanical properties. — Not much is known of the
effect of gases dissolved in the moiten metal. Some recent research seems to suggest
that nitrogen is detrimental in cases of stress corrosion, although, it is a well known
fact that nitrided steels possess high resitance to corrosion in fresh and salt water,
crude oil, steam and alkalies, though not in sulphuric and hydrochloric acids. Hydro-
gen embrittlement has been observed since many years.

A separate class must be reserved for copper, silicon, chromium and nickel. The
addition of 0.1 — 0.3 per cent of copper is definitely advantageous when the steel so
prepared is used in atmospheric conditions. This was demonstrated many times by
checking railway cars, fences, etc. with bare or painted surfaces. Also used under-
water or underground these steels show some increase in resistance. Copper
checks also high corrosion action of hydrogn sulphide (eg. in gas mains) and counter-
acts the presence of sulphur used sometimes purposely as a component in steels; in
the latter case the addition of small amount of phosporus improves further the dura-
bility. Here the engineer has a large choice because a great amount of copper steel is
now produced. The addition of silicon to ferrous alloys (Si:3-30%) is of interest only in
chemical industry. It gives the product high resitance to acids but unfortunately poor
mechanical properties. Nickel and chromium when added in sufficient amount to
steel would solve many corrosion problems. Stainless steel (Cr 18%, Ni 8%), for
example, is many times more resistant to corrosion in quite adverse conditions than
any other steel known now. The properties of chromium-nickel steels, which are
austenitic in character, seem to improve furher by the addition of titanium and
columbium. The higher the percentage of nickel the fitter these steels are in works
at high temperatures. Using them for turbine blades, coal screens, parts of mine
pumps, valve stems and seats and in many places in chemical industry is a good
proposition. Unfortunately the total substitution of ordinary steels by chromium-
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nickel alloys is impossible; with world production of steel now above 300 million
tons a year, the amount of chromium needed for alloying would be around 54 million
and that of nickel above 24 million tons while the total world production of nickel is
now not more than 300,000 tons a year. The price of stainless steel would also be
prohibitive in many cases. In chosing these alloys, however, the engineer should
consider not only the original cost of alloy but also their relative durability and the
cost of maintenance.

From the external conditions, that of humidity, concentration of oxygen,
temperature, agitation and concentration of corroding solution, are worth mention
here. The condensing moisture dissolves many substances, inherent or foreign to the
metallic surface, and forms slowly good conducting electrolyte; the last being a pri-
mary condition for the electrochemical corrosion. In dry air the attack on metal is very
slow. Through the outside surface of the condensed moisture the oxygen from air
diffuses with various rates (depending on the thickness of the drop) toward the metal
and the reaction is started. Even in one drop of moisture it is easy to distinguish
chemically the cathodic (outside) and anodic (centre) areas. Oxygen is more soluble
in certain petroleum products than in water at normal temperature; in this case
two drops, one water, the other oil, close together easily form the electrochemical
cell because of the defficiency of oxygen in the water drop. The dehydration of oil
may help here. The rate of diffusion of dissolved oxygen through the moist film formed
on the metal is directly proportional to the thickenss of film. Increase in temperature
usually changes the mechanism of oxygen transfer by formation of convection
currents and a decrease in viscosity.

It can be deduced straight from the Nernst equation that increase in temeprature
decreases the potential of any metal making it more anodic (less noble). This creates
a danger where there are two spots on the same metal (boilers) at two different
temperatures in general the corrosion rate increases with temperature to some
maximum, usually about 800C, then the process slows down. It also probably lowers
the over-voltage of hydrogen and facilitates the cathodic reaction. in acid solution and
to a smaller extent, in alkaline solution the temperature has also a marked influence
on the rate of corrosion. The agitation of corroding solution creates forced currents,
facilitates distribution of oxygen, bring unsaturated liquid to the anodic areas and
eventually strips off the protective film already formed. All investigators agree that
a slight increase in the rate of motion over that exsisting in a quiet solution greatly
increases the rate of corrosion.

The nature and concentration of substances dissolved in electrolyte may or may
not have a deterimental effect on the surface of metal. First increases in salt con-
centration, usually increase the rate of corrosion in comparison with pure water but
later, above 20-30% concentration, the corrosion rate may be cut down because of
decrease in solubility of oxygen and the increase in viscosity.Humidity above the
corroding solution — providing the metals are completely immersed — has a reverse
effect to that in atmospheric corrosion. Dry air increases the rate of evaporation,
builds up cooler and denser layer on the surface of solutions which by sinking forms
convection currents and faciliatates the access of oxygen to the surface of metal.
Dry air has also a higher partial pressure of oxygen. The effect of higher salinity and
that of increased humidity may not be noticed if anaerobic conditions prevail due —
for example — to the presence of hydrogen sulphite or sulphate reducing bacteria
(like in harbours). The products of corrosion in the latter case will be mainly FeS and
FeSO.. Mixed type of corrosion — aerobic and anaerobic — often occurs in strongly
polluted waters. Some substances like acids, hydrogen sulphite, chlorine, carbon
dioxide, chloride and sulphate ions are detrimental to the metal. Some others, if
properly handled, may become advantageous. For example bicarbonates in water sup-
ply systems can be made to deposit calcium carbonate inside the pipe and protect

the main against corrosion. Phosporic acid, phosphates and chromates are even
purposely added to the transported solution to cause the passivation of the metalic
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surface. The subject of protection and inhibitation of metals, however, will be dealt
with in a separate article.

To be continued in the next issue.
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KRYZYS CENTRALNEGC PLANOWANIA 1 ZARZABZANIA
PRZEMYSLEM W POLSCE

F. BRODOWSKI, P.Eng. Czesé Il

NIEDOMOGI PRZEMYSLU ZASPAKAJACEGO POTRZEBY KONSUMPCYJNE
Przy systemie centralnego planowania panstwo aktywnie ksztaltuje rozmiary

i strukiure konsumpcji, a odpowiedni organ planistyczny opracowuje fundusz kon-

sumpeyjny, obejmujacy wydatki na produkcje i dystrybucje débr i ustug. Produkcja

débr kensumpeyjnych odbywa sie dyrektywnie wedlug zatwierdzonego planu, odpo-
wiadajacego strukturze funduszu konsumpeyjnego. Realizacja produkeji winna byé
dostatecznie elastyczna, aby dostosowaé ja do preferencji konsumenta, jest to proces
skomplikowany w zakresie wielu tysieey asortymentéw. Jezeli wyprodukowane asor-
tymenty nie beda odpowiadaé gustom i preferencjom konsumenta (bo nie istnieje
7aden prawny przymus spozycia), to wobec niezgodno$ci produkcji z potrzebami spo-

Yecznymi, zajdzie marnotrawstwo zasobéw towarowych, a w spoleczeristwie beda

narastaé uczucia frustracyjne spowodowane niezaspokojonym popytem. Ze wzgledu

na sztywno§é panstwowego mechanizmu wykonawczego zjawiska frustracji sa po-

wszechne, gdy produkcja i handel towarami konsumpcyjnymi sa upanstwowione.
Poza tym panstwowy mechanizm wykonawczy podlega nakazom centralnych in-

stytucji gospodarczych, ktére znieksztalcaja strukture funduszu konsumpeyjnego

z nastepujacych wzgledow:

1. Wzgledy organizacyjno-rynkowe sa to powiazania miedzy produkeja, handlem
i konsumpcja. Przy systemie centralnego zarzadzania sygnaly preferencyjne
przenoszone s3 od konsumenta do wladzy centralnej, a dopiero od niej idzie
dyrektywa do producenta. Ta dluga droga przenosi sygnaly zbyt wolno, produ-
cenci moga na nie nie reagowaé lub nietrafnie odczytywaé, w rezultacie caly
mechanizm wykonawezy dziata w sposéb przypadkowy.

2. Wzgledy wychowawcze dziataja aktywnie w stosunku do preferencij konsumenta,
pomimo, iz preferencje wyrazaja osobowo$¢ indywidualng i spoleczng i jako ta-
kie powinny byé szanowane i uznawane. Na kraticach systemu preferencji moga
sie znajdowaé takie, ktére z punktu widzenia wzorecéw spoteczno-kulturowych
i ich nastepstw beda uwazane za szkodliwe, a wtedy wladza polityczno-gospo-
darcza moze zmienié proporcje w masie towaréw w taki spos6b, aby odpowia-
daly one preferencjom pozytywnie ocenianym.

3. Wzgledy alternatywnych zastosowan wystapia wtedy, gdy wiadze centralne prze-
klasyfikuja produkty konsumpcyjne na inwestycyjne, lub na zaopatrzenie pan-
stwowe lub wreszcie sprzeda sie je za granice. Tym thumaczy sie znikanie
z rynku towaréw, ktére byly i sa nadal produkowane.

4. Podobne znieksztalcenia zachodza w ustugach, gdy sa one zaangazowane na po-
trzeby instytucji panstwowych lub na potrzeby turystéw zagranicznych. Z po-
wodu naplywu go$ci dewizowych, stwarza sie popyt konkurencyjny i krajowy
konsument nie moze uzyskaé¢ miejsca w hotelu, korzystaé ze sprzetu turystycz-
nego lub wypoczywaé w atrakcyjnych miejscach.
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5. Fundusze przeznaczone ;a dodatkowe surowce, zmiane technologii lub rekon-
strukcje maszyn zostaly wydatkowane przez wltadze na inne cele priorytetowe.
Wsp6élczesne tkaniny sa mieszanina welny lub bawelny z widéknami syntetycz-
nymi (elana, anilana, wiskoza itp) dla otrzymania tkaniny lzejszej. Aby nadaé
tej wspoétezesnej tkaninie migkkos$é, niegniotliwo$é, niekurczliwo$é, wodoodpor-
nosé, trwato$é barwy i wytrzymalo$¢ nalezy ja nasycaé apretura. Analogicznie
jest ze skéra, bo uzywa sie gorszej skory, ale ja sie wzmacnia i uszlachetnia
garbnikiem. Ot6z, czesto fabryki tekstylne nie otrzymuja apretury, a garbarnie
— garbnika. Za ostatnia pieciolatke eksport odziezy wzrdst 8-krotnie, a obuwia —
18-krotnie. Handel wola “dajcie wiecej, tylko wykanczajcie lepiej, bo stracimy
rynek zagraniczny”. Podobnie jest z deficytem materialéw instalacyjnych, co
prowadzi do obniZenia standartu wykonczenia mieszkann w postaci t.zw. budo-
wnictwa oszezednoSciowego.

NAPIECIE DYNAMIKI ROZWOJU GOSPODARCZEGO

Napiecie dynamiki rozwoju gospodarczego zalezy od stopnia wykorzystania po-
tencjatu tkwigcego w zasobach materialowych, ludzkich, moralnych i intelektualnych.
Optymalny rozwéj gospodarczy osiagnie si¢ wtedy, gdy zostana spelnione odpowied-
nie postulaty ekonomiczne, na skutek czego wspomniane zasoby potencjalne beda
w catoSci wykorzystane i harmonijnie ze soba powigzane.

Postulatem co do zasobow materiatowych i ludzkich jest dostepno$é w iloSciach
i jako$ciach wystarczajacych oraz wysoka sprawno$é¢ eksploatacji. Polska jest za-
réwno bogata w surowce, jak i nadmiar sily roboczej, czemu zawdzieczajac, w ciggu
dwudziestu lat “spalona ziemia” zostala zagospodarowana do poziomu kraju uprze-
mystowionego. Duzy potencjat tkwi w wysokim przyroScie naturalnym ludnosei, kté-
ry umozliwia dalszy rozwdj gospodarczy. W wyniku centralizmu sprawno$é eksploa-
tacji tych zasobow jest niska i dlatego dominanta poczynann w okresie 1965—1970
jest usprawnienie i unowocze$nienie organizacji i produkeji.

Postulatem co do zasobéw moralnych jest przychylne ustosunkowanie sie wszyst-
kich warstw spoleczeristwa do polityki rozwoju gospodarczego. W bezklasowym spo-
leczefistwie Polski wspoélezesnej istnieja warstwy uprzywilejowane, jak: elita rza-
dzaca, czlonkowie partii, pochodzenie robotnicze lub chlopskie itp. Poza zasiegiem
warstw uprzywilejowanych pozostaja wiec warstwy “wyobcowane” z pewnych przy-
wilei. RzemieSlnicy, drobni wtaSciciele sektora prywatnego, praktykujacy katolicy
itp. sa traktowani przez wladze wrecz nieprzychylnie. W warstwach “wyobcowanych”
zakorzeniony jest uraz psychiczny, ktéry powoduje obojetnoéé, krytycyzm i brak
entuzjazmu do polityki rozwoju gospodarczego.

Postulatami w stosunku do zasobdéw intelektualnych sa: upowszechnienie wiedzy,
doskonalenie kwalifikacji zawodowych oraz efektywne wykorzystanie wiedzy i tech-
nologii wspélczesnej. Zaréwno rzad jak NOT uczynily wiele, aby spopularyzowaé
konieczno§é szkolenia, doskonalenia zawodowego i upowszechnienia wiedzy. Wyzsze
uczelnie techniczne oraz instytuty badawcze i Polska Akademia Nauk przyczyniaja
sie do utrzymania wiedzy technicznej na wysokim poziomie, pomimo braku fundu-
sz6w na bogatsze wyposazenie w laboratoria i aparature naukowa. Niekorzystnie
przedstawia sie sprawa efektywnego wykorzystania kadr technicznych na wszystkich
szezeblach organizacji przemyshu.

Dane statystyczne z 1964 r. méwia na ten temat bardzo wiele, mianowicie:

Na 4656 dyrektoréw w przemysle polowa nie ma wyiszego wyksztalcenia, z tych
6 nie ukonczylo szkoly podstawowej.

Na 3794 naczelnych inZzynieréw, zaledwie 2666 ukonczyto wyzsze studia, a 59
posiada wyksztalcenie ponizej 7 klas szkoly podstawowej.

Liczba stanowisk pracy dla inzynieréw wynosi 139,000, zatrudnionych jest
110,400 inzynieréw dyplomowanych, zatem 28,600 oséb zatrudnionych nie posiada
dyplomoéw.
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Na 304,000 zatrudnionych technikéw tylko 208,000 posiada Swiadectwa ukonicze-
nia Srednich szk6t technicznych, pozostalych 96,000 sa to praktycy warsztatowi.

Stan faktycznego zatrudnienia wedlug zawodu wyuczonego wynosi dla inzynie-
réw 87%, a dla technikéw 76.6%.

Badania w kilku zakladach przemystowych ujawnily, Ze znaczna cze§é pracy
personelu inzynierskiego polega na obstudze biezacej produkecji, pracy krelarskiej
i przetadowaniu praca biurowa, czyli pracami nie wymagajacymi kwalifikacji inzy-
nierskich.

W tymze 1964 r. nastapila redukcja pomocniczego personelu administracyjnego
pod hastem “walki z przerostem biurokracji”. Lecz praca zredukowanego personelu
musi byé¢ wykonana. Spadta ona na barki odpowiedzialnego za dany dzial kierownika-
inzyniera. Od tego czasu inzynier wystukuje jednym palcem na maszynie raporty,
sprawozdania, poza tym nosi klucze od magazynu, aby w miedzyczasie podbiec do
magazynu przyrzadéw i narzedzi i zalatwié oczekujaca kolejke robotnikéw, itp. Nie
moze ten inzynier wyreczy¢ sie Zadna sita pomocnicza, bo etaty na takowa zostaly
skasowane.

Wrecz beznadziejnie wyglada sprawa zaopatrzenia przemyslu w dostateczna
ilodciowo kadre techniczna w okresie przysziej pieciolatki 1965—1970, ktéra jako
pieciolatka postepu technicznego, ma wzmozone zapotrzebowanie na inzynieréw
i technikéw, a uczelnie temu nie podolaja, chyba, Ze nastapi usprawnienie efektyw-
nego wykorzystania zawodowego iniynieréw, zwigkszenie iloSciowe zawodowo wy-
ksztalconych technikéw i przywrécenie etatéw dla pomocniczego personelu admini-
stracyjnego.

DYNAMIZACJA ROZWOJU GOSPODARCZEGO PRZEZ POSTEP TECHNICZNY

Swiat wspélezesny przeiywa rewolucje postepu technicznego, ktéra przenika do
wszystkich dziedzin dzialalno$ci ludzkiej. Kazda decyzja dotyczaca techniki powo-
duje nieoczekiwane reperkusje spoleczne, a nawet implikacje filozoficzne (pisat
o tym Inz. P. Wodzianski w Biuletynie z paZdziernika 1965). Kazde zaniedbanie w
technice moze zahamowaé najdalsza dziedzine Zycia spolecznego. Twércza dzialalnogé
techniczna wymaga szerokiej znajomoS$ci wszystkiego co ludzkie, a intelekt tech-
niczny musi wybiegaé mySlami daleko poza zagadnienia techniczne, wlaczaé sie
w nurt Zycia spolecznego i, aby wypemli¢ swoje poslannictwo z pozytkiem, nie po-
winien by¢ krepowany sofizmatami dogmatéw ideologicznych. Chociaz technika sama
w sobie jest moralnie obojetna, to jednak stosowanie jej jest uwarunkowane oko-
licznoSciami spotecznymi i politycznymi, na skutek czego postep techniczny toruje
sobie droge wsréd nieustannych przeciwno$ci. Napiecie tych przeciwnosci zalezy od
tre$ci nadanej technice stosowanej przez spoleczne i polityezne zaangaiowanie jej
tworeow i uzytkownikéw.

Dynamika postepu technicznego zalezy od efektywnoSci wykorzystania zasobow
inwencji tworezej, tkwigcej w danym spolteczenstwie. Efektywno$é wykorzystania
inwencji twérczej moina podnie$é przez stworzenie odpowiedniego klimatu, kiéry
budzitby wiare we wlasne sily oraz w celowo$¢ podejmowanych prac wynalazezych
i racjonalizatorskich, sprzyjatby rozwojowi ambicji twérezej, szlachetnemu wspél-
zawodnictwu, zespolowej wspoélpracy i gwarantowalby korzySci ekonomiczne.

W okresie centralnego planowania i zarzadzania wytyczna rozwoju przemysto-
wego bylo osiagniecie wysokiego tempa produkecji, a postep techniczny byl zagad-
nieniem wladz centralnych, dla przedsiebiorstwa byt on rzecza oderwana od rutyny
produkeyjnej, na skutek czego ruch wynalazezy i racjonalizatorski napotyka na prze-
ciwnoSei réinej natury.

Okres centralizmu zbiegl sie z okresem “zimnej wojny”, na skutek czego Polska
zostala w powaznym stopniu odcieta od waznych “rynkéw” nowej techniki i zdana
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na wilasny, stosunkowo maly, “rynek” my$li technicznej i do$wiadczenia technicz-
nego. Odosobnienie Polski od ogélnoswiatowego nurtu postepu technicznego spowo-
dowatlo szereg dysproporcji w zakresie metod technologicznych i rozwiazasi konstruk-
cyjnyeh. Dla przyspieszenia procesu unowoczeSnienia przemystu zdeydowano sie
ostatnio na zakup licencji zachodnio-europejskich i tworzenie spélek mieszanych
z przodujacymi technicznie firmami zagranicznymi, co pozwoli na bezpoérednie czer-
panie postepu technicznego ze zrédet najbardziej nowoczesnej techniki.

SPECJALIZACJA PRODUKCII, WARUNKIEM WZMOZENIA EKSPORTU

Dotychczasowa polityka struktualna przemystu w Polsce dazyla do stworzenia
szerokiej bazy dla wszechstronnego rozwoju tych dziedzin przemyshu, ktére sprzyjaty
dynamice wzrostu produkcji. Obecna polityka unowoczeénienia przemystu bedzie
wymaga¢ zmian struktualnych przez specjalizacje tych dziedzin, ktére dynamizuja
tempo postepu technieznego.

W strukturze przemystu polskiego zaznaczaja sie juz obecnie dziedziny, w kto-
rych dominuja: elektronika, elektroniczne maszyny matematyczne, automatyka prze-
mystowa, petrochemia, budownictwo okretowe, przemyst widkienniczy, przemyst ma-
szynowy itp.

Dotychczasowa polityka eksportowa wyrazala sie zasada: “wyeksportowaé co sie
da i za wszelka cene”. To te eksportowano produkt nie najlepszej jakosci, uzyski-
wano niska cene, urabiajac niekorzystna opinie o polskiej produkeji, zrazano kon-
sumenta, nierzadko tracono z trudem zdobyty rynek. Pozatem czesto drenowano
Polske z towaréw przeznaczonych na rynek wewnetrzny, krzywdzac tym konsumenta
polskiego.

Przez specjalizacje zaawansowanych technicznie dziedzin spowoduje sie unowo-
czeSnienie produkeji i podniesienie jakosci produktu polskiego, umozliwiajac tym
szerokie wyjscie na szranki miedzynarodowej konkurencji i zdobycie rynkéw w kra-
jach o mocnej walucie.

OPINIA FACHOWCOW USA O PRZEMYSLE W POLSCE

Na jesieni 1965 r. z inicjatywy Dep. Handlu USA bawila w Polsce misja han-
dlowa, ktéra w dn. 1 grudnia 1965 r. miata spotkanie z 425 przedstawicielami firm
handlowych i przemystowych w Nowym Jorku. Oto sa uwagi amerykanskich fa-
chowcéw o przemysle w Polsce:

Kierownik misji Paul Pauly, podkreslit, ze czlonkowie misji mieli catkowita
swobode zadawania wszelkich pytan, na ktére udzielano im wyczerpujacych odpo-
wiedzi, a zaklady przemystowe nie byly pokazowe ani szczegélnie wybrane.

“Kierownictwo gospodarcze ma tam pelna $wiadomo$é realiéw miedzynarodo-

wych stosunkéw gospodarczych, mysli w kategoriach calkowicie nowoczesnych,

orientuje sie Swietnie w sytuacji rynkowej i ma pelna Swiadomosé takich pojeé

jak zysk, konkurencja, rynek. To samo odnosi si¢ do przewazajacej czeSci $red-

niej i nizszej kadry gospodarczej. Mysle, ze wielu z tych ludzi mogloby stanowié

znakomitych partneréw nawet w naszych warunkach gospodarczych.”
Specjalista w zakresie metalurgii, Nils Anderson, wyrazil sie pochlebnie o stanie
polskiego przemyshi hutniczego:

“Polacy potrafili skojarzy¢ sowiecka i amerykanska aparature oraz maszyny w

Nowej Hucie przy walcowaniu blach cienkich w sposéb odpowiedni, §wiadczacy

o ich wyjatkowym zmyS$le technicznym?”.

Specjalista w zakresie elektroniki, Thomas Colier, zaznaczyt:

“Polacy maja takie osiggniecia w zakresie elektronicznych maszyn matematycz-

nych, ze gdyby im starczyto kapitalu i réznych matych “Srubek”, mogliby bez

trudu zalaé¢ swymi maszynami cala Zachodnia Europe, stajac sie dla nas groi-
nym i calkowicie realnym konkurentem. Bylem zdumiony oryginalno$cia ich
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rozwiazafi, ultranowoczesnym stanem ich linii montazowych i ol$niewajacymi
horyzontami ich fachowc6éw. Oni poprostu tryskaja talentami i mysle, zZe kazda
firma w USA moglaby pozazdro$cié Polakom takiej fabryki i takich fachowcéw,
jakich poznaliSmy w “Elwro” we Wroclawiu. Polacy doszli do zupelie nowych
rozwiazan w dziedzinie maszyn elektronowych i kto wie, czy nie my powinniSmy
kupowaé ich licencje. Maja oni ogromne zaplecze w postaci najwybitniejszych
matematykéw i niezwykle licznej kadry naukowej, ktéra w niczym nie ustgpuje
poziomem naszej kadrze w o§rodkach badawezych. Natomiast przemyst elektro-
niczny na potrzeby konsumpeyjne znajduje sie za nami 10 lat wstecz, wszczeg6l-
noSci w zakresie radioaparatéw i telewizorow”.

Prezes Rady Nadzorczej trustu maszynowego produkujacego m. in. stawne turbiny,

James Allison, méwil pochlebnie o organizacji produkeji, natomiast sceptycznie

o stanie parku maszynowego i o stanie automatyzacji:
“Pewne rozwiazania Polakéw sa oléniewajaco wyrafinowane, ale tuz obok moina
zobaczyé zupehie przedpotopowe urzadzenia, nadajace sie do muzeum. Koncen-
tracja na najnowszych dziedzinach postepu technicznego jest tam zastanawia-
jaca, przeskakujac jednak pewien etap technologiczny, nie zdotali oni nabyé
i wprowadzié odpowiednich zasadniczych umiejetnoSci”.

WYTYCZNE DLA PIECIOLATKI 1965—1970

W roku ubieglym przed IV Plenum KC PZPR stanelo powaZne zagadnienie
opracowania wytycznych dla pieciolatki 1965—1970 w zakresie zmodyfikowania
i udoskonalenia mechanizmu planowania i zarzadzania gospodarka narodowa i to
w takiej rozpieto$ci, aby umozliwi¢ stworzenie 132 miliona nowych stanowisk pracy
dla dorastajacego wyzu demograficznego oraz zwigkszyé eksport do krajéw o mocnej
walucie, liczac sie przy tym z miedzynarodowa konkurencja co do jakoSci i ceny
produktu.

W zwiazku z powyzszym uchwalono w zakresie planowania:
elastyczno$¢ planowania rocznego opartego na planach alternatywnych, sporza-
dzanych przez przedsiebiorstwa usamodzielnione, zjednoczenia braniowe i rejo-
nowe rady narodowe;
oparcie dzialalnoSci gospodarczej wszystkich szczebli na rachunku ekonomicz-
nym, w ktéorym wskaZnikiem wydajnos$ci bedzie zysk;
szersze uwzglednienie stosunkéw towarowo-pienieznych z zaakcentowaniem po-
trzeby spotecznej, jako wyznacznika produkeji;
zastosowanie szeregu nowych diwigni ekonomicznych (premii) dla lepszego
stymulowania postepu technicznego i organizacyjnego;
wprowadzenie naukowo zbadanych metod i miernikéw do programowania elek-
tronowych maszyn matematycznych, aby poglebié analize ekonomiczna, izby
odpowiadala ona potrzebom optymalnego rozwoju kraju;
zmniejszenie dyrektywnos$ci do minimum celem spotegowania efektywno$ci pla-
néw alternatywnych.

Uchwalono w zakresie zarzadzania:
zjednoczenia braniowe i niektére zarzady fabryk maja prawo decyzji handlo-
wych, organizuja produkcje oplacalng oraz tworza wlasne punkty sprzedaiy
i obshugi;
kapitaly zachodnio-europejskie dopuszezone sa do spélek mieszanych, gdzie pra-
cuja we wspolnej produkeji, udostepniajac licencje, zaopatrujac w specjalne
maszyny, narzedzia, a nastepnie eksportuja wyroby na rynki miedzynarodowe;
urealnienie szerokiego rozwoju rzemiosta i sektora prywatnego na potrzeby kra-
jowego konsumenta;
warunkami rozszerzenia mozliwoSci eksportowych beda: poprawa jako$ci, po-
dniesienie estetyki wykonania, wzbogacenia asortymentu wyrobéw oraz nowo-
czesno§é rozwigzan konstrukeyjnych.
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P 0 L S K A B E Z W 0 D Y

O wodzie my$limy tylko wéwczas, gdy jest jej za duzo lub za mato. Polsce
grozi to ostatnie. Jak bowiem wynika ze statystyk, jesteSmy obecnie na trzecim. .
od korica miejscu w Europie pod wzgledem zasobéw tego podstawowego surowca
dla przemyshu, czynnika warunkujacego Zycie biologiczne, czy wreszcie... napoju.
Na jednego mieszkanca Polski w roku 1960 przypadalo przecietnie okoto 1900 m3
wody, podczas gdy we Francji — kraju pozornie “suchym” — 3800 m3. Przewiduje
sie, ze Srednia ta w Polsce bedzie musiata spa§é do 1450 m3 w roku 1980.

Gospodarka kraju — przemyst, rolnictwo, gospodarka komunalna — zuzyly
w roku 1960 okolo 6,9 mld m3. SpecjaliSci hydrolodzy przewiduja, Zze w roku 1970
zapotrzebowanie na wode wzroSnie do 11 mld ms3, za§ w roku 1980 wynosi¢ bedzie
juz 18 mld m3.

Jak widaé gospodarka kraju bedzie odczuwaé coraz wieksze “pragnienie”. Jest
to zjawisko powszechne na calym Swiecie, klopoty z niedoborem wody maja niemal
wszystkie rozwiniete gospodarczo kraje. Wszyscy wiec czynia starania, aby “pragnie-
nie” to zaspokoié, buduja zbiorniki, tamy, urzadzenia nawadniajace, kanaly zeglu-
gowe itp. Wigkszo§é krajow zwigksza systematycznie kwoty przeznaczone na inwe-
stycje wodne.

W Polsce natomiast na budowe urzadzen oczyszczajacych Scieki fabryczne
wydatkowano w 1965 r. sume okolo 1 mld zt. Przewiduje sie, ze dotacje na te cele
w 1966 r. zostana zwigkszone. Ciaggle jednak przybywa nowych fabryk, ktérych Scieki
zatruwaja nie tylko ryby, lecz rownieZ uniemozliwiaja czerpanie wody z rzek i filtro-
wanie jej na potrzeby mieszkanicow miast.

Na konferencji naukowo-technicznej zorganizowanej przez NOT i Centralny
Urzad Gospodarki Wodnej, przedyskutowano szczegblowo wszystkie problemy go-
spodarki i rozrzadu wéd w Polsce. Wygloszono na niej kilka referatéw, omawiaja-
cych m. in. — aspekty techniczne, organizacyjne, ekonomiczne i przyrodnicze tego
zagadnienia. Zaréwno w referacie, jak i w dyskusji zwrécono przede wszystkim
uwage na niedostatek urzadzen przeczyszezajacych Scieki przemystowe (tylko 70%
zakladéw posiada obecnie oczyszezalnie $ciek6w), konieczno$§é przyspieszenia budo-
wy zbiornikéw wodnych mozna by w nich magazynowaé okolo 30 do 40 mld ms3
wody). Postulowano réwniez podjecie systematycznych badan nad ta dziedzina go-
spodarki narodowej, proponujac powolanie centralnego biura studiéw nad gospo-
darka wodna, a takiZe usciSlenie perspektywicznego planu inwestycji wodnych
i skorelowanie z nim planéw regionalnych.

(Przeglad Techniczny)
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ZESTAWIENIE STATYSTYCZNE POLONII KANADYJSKIEJ

Ludnoéé polskiego pochodzenia w Kanadzie.

W Kanadzie wedlug spisu ludnoéci z roku 1961 bylo 323,517 oséb polskiego
pochodzenia.
Pki. 1. Miejsce urodzenia ludnoéci polskiej w Kanadzie.

Podziat wedlug miejsca urodzenia:

liczba odsetek
Kanada 194,566 60.1%
Wyspy Brytyjskie 3,673 1.1%
Stany Zjednoczone 3,113 1.0%
Europa 121,237 37.5%
Pozostale czeSci Swiata 928 0.3%

Pkt. 2. Imigranci polscy w Kanadzie wedlug okreséw imigracyjnych.
Liczba polskich imigrantéw wynosita w roku 1961 128,951.
Przybyli oni do Kanady w nastepujacych okresach:

Okres liczba procent
przed 1921 r. 19,125 14.8
1921—1930 30,503 23,6
19311945 7,863 6,1
1946—1950 31,967 24,8
1951—1955 23,410 - 18,2
1956—1961 16,083 125

Pki. 3. Rozmieszezenie ludnoéci polskiej w Kanadzie.
A. Podzial wedlug prowinciji:

Prowincja liczba %
Newfoundland 243 0,1
Prince Edward Island 82 0,0
Nova Scotia 3,106 1.0
New Brunswick 633 0,2
Quebec 30,790 9,5
Ontario 149,524 46,2
Manitoba 44,371 13,7
Saskatchewan 28,951 9,0
Alberta 40,539 12,5
British Columbia 24,870 77
Yukon 241 0.1
North West Territories 167 0.0

Razem: 323,517 100.0

Pkt. 4. Zatrudnienie ludnoéci polskiej w Kanadzie wedlug dzialéw gospodarki.
Polacy w Kanadzie zatrudnieni byli w roku 1961 w nastepujacych dziatach

gospodarki:
Zawodowo czynni, Meiczyini Kobiety Razem
liczba % liczba % liczba %
ogbélem 96,100 100,0 34,870 100,0 130,970 100,0
Rolnictwo 13,072 13,6 3,320 9,5 16,392 125
Goérnictwo 3,438 3,6 124 0,4 3,562 2,7
Przemyst 28,518 29,7 6,867 19,7 35,385 27,0
Budownictwo 8,557 8,9 197 0,6 8,754 6,7
Transport 9,413 9,8 1,336 3,8 10,749 8,2
Handel 12,398 12,9 5,866 16,8 18,264 13,9
Banki, ubezpiecz. 1,530 1,6 1,791 5,1 3.321 2,5

Sprzedaz nieruchomos$ci
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Ustugi komunalne,

przemyst. i osobiste 10,128 10,5 13,156 37,7 23,284 17,8
Administracja publiczna 5,054 5,3 1,091 3.1 6,145 4,7
Réine zawody 3,992 4,1 1,122 3.3 5,114 4,0

Pkt. 5. Wyznania.
Podzial ludnosci polskiej w Kanadzie wedlug wyznan przedstawial sie¢ jak

nastepuje:
%
Wyznanie liczha ogélu ludnosci
polskiej w Kanadzie
1. Rzymsko-katolicy 210,271 65,0
2. Protestanci 53,033 16,4
3. Inne wyznania chrze§cijanskie 24,605 7,6
4. Inne wyznania 35,608 11,0
Razem: 323,517 100,0
P. WODZIANSKI
YOUTH
Youth is not a period in life, — it is a state of mind. It is not a matter
of rosy cheeks, red lips and agile legs. — it is a disposition of the will, a

quality of the imagination, the strengh of emotions and it is the freshness
of the deep fountains of life.

Youth is a natural superiority of courage over the inclination towards
comfort. It exists frequently stronger in men of 50 years than in those of 20.

Nobody ages only by living a certain number of years. People grow
older through turning. their backs to their ideals.

Years of life wrinkle the skin, but forlornness of enthusiasm results in
wrinkles on the soul.

Thus worry, hesitation, lack of selfconfidence, foreboding ond despair
may bend the head and sink the power of mind as do, in ¢ similar manner,
too many years of life.

At 75 as at 16, in the heart of every human being there exists enthusiasm
in respect of: the wonders, the tranquil astonishment derived from the study
of the stars, of the thoughts and of deeds, which likewise may shine; more-
over in respect of the possibility of facing bravely the occurences, of the
constant anxiety to expect, like children, that which is to come, as well
as enthusiasm of the joy in one‘s presence and witness to all manifestation
of life.

You are as young as your faith, and as old as your hesitation, as young
as your selconfidence and as old as your apprehension, as young as Your
hope and as old as your despair.

Inside the mind there is a radio-station. As long as it receives the mes-
sages of beauty, of hope, of joy, of courage, of greatness and of power, all
of which irradiate from the earth, from men and from infinite — you will
be young. Yet, when the antenna of that station is on the ground and the
inside of the heart is covered with the snow of pessimism and the ice of
disappointment, — you are really old, and then may the Lord care for a
blind and o deaf soul.
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ETHNIC GROUPS INVITED TO PARTICIPATE AT EXPO
(News Release — Can. Gov’'t — 1967 Expo)

The Canadian Government Participation at the 1967 Exhibition — the Canadian
Pavilion — is working in close cooperation with the Amateur Participation Section,
Expo 67, to plan the 1967 program of ethnic group participation in the World
Exhibition at Montreal.

The Canadian Pavilion will have a large bandshell with seating capacity of 1000
and excellent stage facilities. This performing area will acommodate ethnic group
talent at specific hours every week.

As well as the opportunity to participate in the Canadian Pavilion program-
ming, the ethnic group organizations of Canada will be able to perform in one of
the five special bandshells constructed by Expo.

Bands, orchestras, choirs, gleeclubs, gymnasts and dance ensembles from the
ethnic groups will be part of the constant kaleidoscope of color, music and fun
at Expo. Each program is not to exceed 50 minutes.

The ethnic programming is being coordinated by H. Leslie Brown, Commis-
sioner General of the Canadian Pavilion and Leon Kossar, Canadian Folk Arts
Council. However, all applications should be submitted to Mr. Glay Sperling, Head,
Amateur Participation Section, Canadian Corporation for the 1967 World Exhibition,
Place Ville Marie, Montreal.

Transportation to Expo 67 and living expenses while at Expo are the respon-
sibility of each performing group. Lodging arrangements are available at dormitory
rates ranging from $1.75 to $4.00 per person per night to a maximum of $8.00
per person per night in tourist homes.

The performers, the manager, and the director of every group are admitted
free and free transportation is provided on the mass transit system. Free parking
for vehicles may also be arranged.

The Canadian Pavilion bandstand and the five Expo bandshells are sufficiently
different in size and concept to program any size group to the best advantage.
Music stands, chairs, and conductors’ podia are provided and all facilities are equip-
ped with high quality sound systems.

O PODRECZNIKI DLA SZKOLY W POLSCE

Pewna szkola w Polsce zwrdcila sie do Zarzadu Glownego Kongresu Polonii
Kanadyjskiej, 1475 Queen St. W., Toronto, Ont. z proéba o dostarczenie pomocy
szkolnych do nauki geografii. Potrzebne sa mapy, atlasy, pocztéwki, czasopisma ilu-
strowane (w rodzaju National Geographic Magazine).

Materialty te prosimy przesytaé do Zarzadu Gléownego K.P.K. z adnotacja “dla
szkoly w Polsce”.

ZNACZKI 1000-LECIA CHRZTU POLSKI

Na XXII Zjezdzie Stowarzyszenia Technikéw Polskich w Kanadzie, odbytym
w Toronto 19-go maja 1963, ztozyt dr. Adam Jaworski wniosek o rozpoczecie staran,
celem uzyskania na 1000-lecie, jubileuszowego wydania znaczkéw przez poczte wa-
tykanska.

Obecnie prasa polska podata, Ze w dniv 3-go maja poczta watykanska wydata
sze$é znaczkéw dla uczczenia 1000-lecia Chrztu Polski.
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DEPARTMENT OF CITIZENSHIP AND IMMIGRATION
DODATKOWE GODZINY URZEDOWANIA
Ministerstwo do Spraw Obywatelstwa i Imigracji (Department of Citizenship
and Immigration) informuje nas, Ze w celu ulatwienia petentom skladania podan
o nadanie obywatelstwa kanadyjskiego, biura Trybunatu do spraw obywatelstwa w
Toronto (Court of Canadian Citizenship) beda otwarte w godzinach wieczornych,
pomiedzy godz. 6.00 i 9.00 w kaida $rode, poczawszy od $rody, dnia 4 maja 1966 r.

Adres Trybunalu do spraw obywatelstwa w Toronto:

Court of Canadian Citizenship,
55 St. Clair Avenue East,
Toronto 7, Ont.

C H R 0

N I C L E

XXVl Zjazd Stowarzyszenia Inzynierow
i Technikow Polskich w Kanadzie, 21 maja 1966 — Ottawa

Kolejne Walne Zgromadzenie S.T.P.
polaczone z uroczystym obchodem jego
25-lecia mozna wwazaé za najbardziej u-
dane pod wzgledem organizacii zaréwno
czedci oficjalnej jak i towarzyskiej, kté-
ra zostala zakonczona eleganckim ban-
kietem z udzialem wielu honorowych
gosci, ktérych liste podajemy mna kohicu
niniejszego artykulu.

Sukces Zjazdu nalezy zawdzieczaé Ko-
legom z Oddziatu Ottawa, jak réwniez
Paniom z Kola Pan tegoz Oddzialu.

Obrady zaczely sie po poludniu dnia
21 maja br. i zakonczyly sie w praw-
dziwie rekordowym czasie. Przewodni-
czyt kol. J. Pawlikowski wraz z kol. M.
Laubitzem i kolezankqg H. Duszczynskg
jako sekretarkq.

Obrady cechowala powaga i rzeczo-
wo$¢. Byla w tym zasluga Prezydium &
tych kolegéw, ktérzy brali udzial w dy-
skusjach, o wysokim poziomie i pozba-
wionych jakichkolwiek aspektéw natury
osobistej.

To tez mic dziwnego, 2e uczestnicy
Zjazdu opuscili sale obrad w dobrym
nastroju, Zyczgc sobie Zeby i mastepne
zjazdy mialy taki sam budujgcy cha-
rakter.

Detale tego historycznego posiedze-
nia zostang podane w swoim czasie w
specjalnym protokule; obecnie ograni-
czymy sie jedynie do krétkiego skresle-
nia gltownych jego punktéw:

1. SPRAWOZDANIA ODDZIALGW.

Prezesi poszczegblnych Oddziatéw zlo-
zyli sprawozdania z ich dzialalnosci: —
kol. A. DROMLEWICZ (Montreal) poin-
formowat zebranych o zakupie wlasnej
siedziby Oddzialu, podkrelajac zastuge
kol. S. MATULI w zalatwianiu tej trans-
akcji; kol. TROJANOWSKI (Ottawa)
skorzystat ze sposobnosci, aby podzieko-
waé Kotu Pahn za pomoc w o2ywieniu
dzialalno$ci Oddziatu oraz za udzial w
przygotowaniach zjazdowych; kol. WIE-
CHULA (Sarnia) omawial ogdlng dzia-
talnoéé Oddziatu; kol. S. OREOWSKI (To-
ronto) podajgc szezegdly dziatalnosci
Oddziatu podkreslit, e Oddzial znalazt
ostatnio prace dla grupy inzynieréw no-
woprzybylych do Kanady z Polski.

2. FUNDUSZ KOMITETU WYKONAW-
CZEGO MILENIUM.

Kol. Chelminski odczytal list Komi-
tetu Wykonawczego Milenium w spra-
wie zebrania funduszy na utrzymanie te-
go Komitetu. Uchwalono by tq sprawg
zajety sie Oddzialy, urzqdzajgc ma ten
cel zbiorki lub imprezy dochodowe.

3. ROZSZERZENIE DZIALALNOSCI
S.T.P.

Kol. Blachut zreferowal sprawe ko-
niecznodci rozszerzemia bazy dziatalnosci
S.T.P. przez dopuszczenie do niego ta-
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kich zawodowcéw, jak lekarzy, edwoka-
téw i innych. Wniosek ten zostal przy-
jety jako material do rozpatrzenia przez
nowy Zarzqd Gtéwny S.T.P.

4. UDZIELENIE ABSOLUTORIUM
USTEPUJACEMU ZARZADOWI.

Po wyczerpujgcej dyskusji nad spra-
wozdaniami Komisja Rewizyjna zloiyla
wniosek o udzielenie z podzigkowaniem
absolutorium wustepujacemu Zarzqdowi.
Wniosek ten zostal przyjety przez akla-
macje.

5. NOWE WLADZE S.T.P.

Zostali wybrani do nowego Zarzgdu
S.T.P. przez aklamacje koledzy: Chet-
mifiski, Fabiszewski, S. Nowicki, Pg-
gowski i P. Wodzianski.

Do Komisji Rewizyjnej wybrano ko-
legéw: Sobolewskiego, Toczylowskiego i
Zajchowskiego, a jako zastepce kol. Wa-
siutynskiego.

6. SKLADKI NA ROK 1966/67.

Skiadki czlonkowskie na rok 1966/67
zostaly utrzymane w dotychczasowej wy-
sokosci.

7. CZLONKOWIE HONOROWIL.

Przez aklamacje i ma wniosek kol
Chelminiskiego zostali mianowani czton-
kami honorowymi S.T.P.: Minister Prze-
mystu C. M. Drury oraz kol. J. Pawli-
kowski. Szczerze wzruszony kol. Pawli-
kowski podziekowal wszystkim kolegom
za ten zaszczyt.

8. BIULETYN.

Uchwalono, 2e kierunek Biuletynu
winien byé uzgodniony z Zarzgdem Gléw-
nym.

Kol. Jarmicki przypomina koniecz-
no$é dalszej propagandy systemu me-
trycznego na tamach Biuletynu.

Kol. Brzozowicz nawotuje, 2eby wszy-
scy koledzy zajmujgcy odpowiednie sta-
nowiska w Swiecie inzynierskim umiesz-
czali w Biuletynie ogloszenia w formie
wizytéwek. Da to korzy$ci samym ko-
legom i przyczyni sie do zréwnowazenia
budzetu Biuletynu.

Kol. Wiechuta w imieniu Oddziatu
Sarnia podziekowal kol. Wodzianskiemu
za jego prace w Komisji Biuletynu i pro-
sit o bardziej regularne wydawanie tego
pisma.

9. WNIOSKI.

Przed zakoficzeniem zebrania zostajg
przyjete przez aklamacje nastepujgce
wnioski o bezspornym charakterze:

— Wryslanie listu do kol. A. Jawor-
skiego z podziekowaniem za jego inicja-
tywe i udziat w akcji znaczkéw waty-
kanskich.

— Wyslanie listu do kol. Z. Jawor-
skiego, dlugoletniego prezesa KPK z zy-
czeniami jaknajszybszego powrotu do
zdrowia.

— Podziekowanie kol. P. Wodzianskie-
mu za jego dziatalnosé w charakterze
redaktora Biuletynu S.T.P.

— Podziekowanie kol. J. Pawlikow-
skiemu oraz prezydium Zjazdu za spraw-
ne i szybkie prowadzenie obrad.

JUBILEUSTZO

Wieczorem dnia obrad w eleganckim
1 pieknie polozonym Klubie (County
Club) odbyl sie uroczysty Bankiet. Zgro-
madzit on okoto 200 0s6b. Gustowne de-
koracje kwiatowe (czerwone i biale goz-
dziki i tulipany), piekne toalety naszych
kolezanek, zon maszych kolegéw, smo-
kingi pandéw podnosily atmosfere wie-
czOTU.

Przy stole honorowym zajeli miejsca:
Hon. C. M. Drury, Minister Przemystu
i Pani Drury, pp. H. W. Lea (czlonek
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WY BANKIET

honorowy S.T.P.), pani V., Podoska {wdo-
wa po $p. ministrze), dr .B. G. Ballard,
(President of Nat. R. C.), ks. Prokop,
pp. G. H. Southam (byly kanadyjsk: am-
basador w Polsce), pp. L. M. Nadeau
(Director of Can. Council of Prof. Eng.),
general S. Sznuk (wiceprezes KPK), dr
S. Haidasz (poset do Izby Gmin — To-
ronto), pp. R. Rock (poset do Izby Gmin
— Montreal), pp. Y. O. Fortier (repre-
zentant p. L. Pepina — Min. of National
Research), A. Chmieleniski (Director of

Foundation of Canada Eng. Corpora-
tion), pp. J. Norton (V-Director of Com-
putiing Services of Canada Ltd.), pp. A.
Hamilton (byly Min. Rolnictwa), p. J.
Meier (czlonek zalozyciel STP), pp. W.
Wyszkowscy (Dyrektor — Ewbank, Pil-
lar & Associates Ltd., Toronto), pp. M.
Trojanowscy (przewodniczgey Oddziatu
Ottawa), pp. A. Swiderscy (przewodni-
czqcy Komitetu Obchodu 25-lecia), pp.
Chetminscy (Prezes Zarzgdu Gléwnego
S.T.P.).

Przywitat zebranych i przedstawit im
goéci honorowych prezes kol. Chelmin-
ski.

Gléwnymi méweami byli: Czlonek Ho-
norowy S.T.P. H. W. Lea oraz Min. C.
M. Drury. I-szy z méwcéw poruszyl spra-
we poczqgtkéw S.T.P. i aklimatyzacji na-
szych pierwszych czlonkéw; drugi méw-
ca wyglosit dluisze przemébwienie o stu-
diach techniczno-naukowych w Kanadzie
i projekcie ich rozszerzenia. Mowa Minis-
tra majgea programowe znaczenie zosta-
ta streszczona przez prase ottawskq.

Szczytowym punktem Bankietu bylo
wreczenie dyplomu czlonka honorowego
ministrowi: C. M. Drury.

Po bankiecie rozpoczely sie tatice i
zabawa przeciggneta sie do pdinej go-
dziny.

Drugi dziett Zjazdu rozpoczeto mszg
w koéciele sw. Jacka, odprawiong na in-
tencje Zjazdu przez ks. Prokopa z udzia-
tem chéru im. J. Paderewskiego.

Po mszy zostato zorganizowane zwie-
dzanie Parlamentu oraz oglgdanie styn-
nych ottawskich tulipandéw.

O 1-szej uczestnicy Zjazdu spotkali sie
na wspblnym obiedzie, zas o 4-ej miata
miejsce Coctail-party, wurzqdzona przez
kolegéw z Ottawy dla przyjezdnych i ich
rodzin.

Party byta urzadzona w podmiejskief
posiadtosci pp. Samulewiczéw. Nalezy
wspomnieé, ze kol. Samulewicz jest jed-
nym z senioréw Oddzialu Ottewa.

Cudowna pogoda pozwolita na zebra-
nie pod otwartym niebem.

Na zakoficzenie tego krétkiego spra-
wozdania musimy wyrazié Komitetowi
Organizacyjnemu Zjazdu mnasze szczere
podziekowanie, jak réwniez powinszowa-
nie z powodu tak pieknie i sprawnie zor-
ganizowanej historycznej wuroczystosct
S.T.P.

K R ONTIKA

ODDZIAL MONTREAL

— Nowy adres: 5828 Sherbrooke St.,
Montreal 28, P.Q.

— Dnia 16 czerwca br. odbylo sie to-
warzyskie zebranie Oddzialu ma zakofi-
czenie sezonu 1965/66. Cze$é towarzyskqg
poprzedzita poparta przezroczami poga-
danka o stanie budowy EXPO 67.

ODDZIAL SARNIA

— Dnia 18 maja br. w goécinnym do-
mu panstwa Wiechutéw odbylo sie przy
lampce wina miesieczne zebranie Oddzia-
tu. Atrakcjq wieczoru bylo wyswietlenie
przeéroczy “New Potrtrait of Our Pla-
net” z naracjqg kol. A. Hellwiga.

— W dniu 27 maje br. w Winnipeg
odbylo si¢ “80th General Meeting-Engi-

O DDZTIALOGW

neering Institute of Canada”, na ktérym
kol. Wiechula wyglosit referat pt. “Is
Stoichiometric Combustion the Answer
to Residial Oil Firing Problems?”.

ODDZIAL TORONTO

— Nowy Zarzqd: Na kadencje 1966/67
zostali wybrani:
Kol. W. Krajewski, przewodniczgey
» P, Wodzianski, wiceprzewodn.
»  H. Duszczynska, sekretarka
»  F. Brodowski, skarbnik
»”  Kazimierz Stankiewicz-Wisniew-
ski, cxlonek Zarzgdu.
» A, K. Vincent, czlonek Zarzadu
» J. A. Zaremba, cztonek Zarzqdu.
— Dnia 3 czerwca br. kol. K. Jurek
wyswietlit film traktujgcy o rozwoju
przemystu w Polsce.
— Dnia 38 czerwca br. kol. K. Juzek
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wyglosit odczyt ma temat: — Czlowiek,
Przyroda, Technika.
— Osobiste: — Dowiadujemy Sie, ze

kol. Kazimierz Stankiewicz-Wisniewski
za aktywnosé niepodleglosciowqg podczas

ODPOWIEDTZI

Drogi Kolego X-W,

W marcowym numerze naszego Biule-
tynu poruszyl Kolega bardzo aktualne
zagadnienie rozszerzenia  wachlarza
poruszanych tematéw na tematy ogdlno-
intelektualne. Uwaza Kolega, 2e byloby
wskazanym przeistoczyé nasz kwartalnik
na dwumiesiecznik.

Pigkna idea! . . . Jednak, do zrealizo-

ostatniej wojny zostat odznaczony Srebr-
nym Krzytem Zastugi z jednoczesmym
podniesieniem do stopnia oficerskiego.

Z tej okazji skladamy Jemu serdeczne
gratulacje.

REDAKCIJI

wania jej potrzebni sg ludzie posiadajg-
cy ambicje, wole i cheé bezinteresownej
wspotpracy. W oparciu o dotychczasowe
moje doswiadczenie, moge stwierdzié¢ je-
dynie niezrozumialg obojetno$é na tego
rodzaju sprawy u wiekszosci cztonkoéw...
A wiec?. . .
Z kolezenskim pozdrowieniem
Redaktor

PRELIMINARZ BUDZETOWY ZARZADU GLOWNEGO STP
na rok 1966/67

Wplywy
Sktadki czlonkowskie
Oddzial Montreal '700.00
’ Toronto 550.00
» Ottawa 100.00
" Sarnia 90.00
Rézne 70.00
1510.00 1510.00
Biuletyn prenumerata i ogloszenia 400.00
na cele spoteczne
Dary 50.00
Depozyt Funduszu Spol. 110.68
Koperty Gzowski 432
165.00 165.00
Gotéwka w banku R 1070.83 1181.51 — 110.68
3145.83
Wydatki
Biuletyn 1100.00
Lokal i telefon 650.00
Sekretariat 200.00
XXVI Walny Zjazd 70.00
Reprezentacja 100.00
Cele spoleczne 165.00
Koszty bankowe i rézne 10.00
Sptata dtugu do FPK 698.40
Bank pozostalos¢é na 1967/68 152.43
3145.83

Preliminarz Finansowy

Stan kasy na 1 kwietnia 1966 1070.83

Pozyczka z FPK
Stan Kasy na 31 marca 1967
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698.40
372.43
152.43

MODERN KINEMATIC
VISCOSITY BATHS

Has only one knob for setting
temperature. — Covers both ASTM
specs. D-445 & D-2170 by one Bath

* No Relays

¢ No Burn Out Contacts
No Variable Transformers
No Additional Heaters, etc.

WE MANUFACTURE
TEMPERATURE BATHS FOR
TESTING THERMOMETERS

POLYTRONICS CO.

382 BATHURST ST. - TORONTO 4

JAN OZDOWSKI, P. Eng., M.E.I.C.
Consulting Structural Engineer

Phone: 921.9752
12 Webster Avenue - Toronto 5, Ont.

C. PETER BRZOZOWICZ, P. ENG.
Civil and Consulting Engineer

Phone: HU 5-0135
212 Eglinton Ave. E. - Toronto 12, Ont.

Z. PRZYGODA, D.Sc., P. Eng., M.E.L.C.
Consulting Structural Engineer

Phone: 221-1531
12A Finch Ave. W. - Willowdale, Ont.

CASS STANKIEWICZ-WISNIEWSKI
DIPL. ING., M.Sc., M.E.I.C.
M. 1. STRCT. ENG.—P.ENG.
CONSULTING ENGINEER

Phone: 921-8911-12-13
1216 Yonge Street - Toronto 5, Ont.




