cient, some dissolved. oxygen usually
remaina and scavengers such as sodium
sulphite, iron compounds and certain
organic substances must be used to re-
move the last traces. Il not removed,
the inhibiters—nitrate, ch ete—
may be used 10 prevent corrosion.
Carbon Dioxido. As with dissolved
oxygen, free carbon dioxide can be
picked up from sir. In addition, waters
containing carbonates and bicarbonates
may break down when heated and give
off this gas. Well waters normally con.
tain more than susface waters, Solu.
. bility of earbon dioxide is greatly influ.
enced by pH of the solution, the solu-
bility decreasing with temperature in-
crease and increasing as pressure gocs
up. The same method, namely deaera-

is more difficult 1o remove than dis-
solved oxygen.

In feedwater systems and boilers,
preventing corrosion {rom free carbon
dioxide, carbonates and bicarbonates is
simple. Adding an alkali or & complex
phosphate is quile eflective. But break-
down of carbonates and bicarbonates in
the boiler liberates &arbon dioxide,

which renders the steam and condensate
" corrasive.

Introducing a volatile al-
kali' to the boiler or steam eliminates
such corrosion. The amines have been
used, and recently orgenic ammonia

{rom ammonis is confined to mon.
rous metals. Fortunately, ammonia 3
self does not uaually cause the dlﬁcuh,., .
(In this respect there is considerablf’]l
controversy regarding the role of lm-"":;
monia in corrosion.) It ia the high 91“‘,
resulting from ammonia presence thyi%{}
causes corrosion.  Consequently, {3
enough is present to raise the pH tog ]!
carrosive value, usually over 8.5, uﬁ‘{
treatment can be resorted to or ammeniy 1

'
Pl

compounds were found practical
Ammeonia, Encountered rarely un-
less water is contaminated with sewage,

' ammonia is very soluble and cannot be

removed by ordinary deaeration; in
lace, liple or fractionsl distillation

tion, is used for its removal. B
of its greater solubility, carbon dioxide

How to Spot
Refrigerating
Troubles

Trouble-shooting hints from
George Holman tell how to in-

tarpret warning signs before

a failure cavses o shutdown

® FatLures in refrigerating equipment
normally warn of impending danger if
you know how to read the signs. {These
pointers on compressor behavior give
distress signals In italics-and list couses
alphabetically.)

1. Uneven vibration jars floor ond pipes.

Compressor bearing begins to seizo shafl
or pin. Do not stop machine, but alow it
down at once. Keep it turning slowly s
few minutes, if possible. 1f bearing is ex-
posed, spray with oil.

2. ‘Uneven pulsations of compressor,

A: If compressor is double-acting, valves
at one end of cylinder are out of order,

B: Worn or loase bearing, crank, crank.
pin, etc.

3. Pirtons pound as compressor starts.
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is required to get rid of it. Corrosion

SPOTTING UNUSUAL NOISES in o machine ond Identifying their cause bofore domopty

contain appreciable amounts. Dueh.’l’
tion will usually remove most of it.
alkali to neutralize the acidic hydro,
sulphide may also he added under s
conditions.

occurs Iy one of ¢ ope

A: Oil pump has loat its prime. Bearings
are uncushioned by oil. Prime by pres-

, surs adjustment, or by pouring of} into

pump.

B: Oil Glter 1p stepped up. Cloan it
thoroughly. .

C: Wristpins, crankpins, bearings, eic
are out of order. .
* 4. Quick smapping sound nnder heod of
enclosed crankcase of iingle-octing com-

. Any one con stop o wrecked mochts

B: Weak 'or broken closing spring;
poppet-type suction valve. Inspect wnd &
place with sironger apring.

C: Worn stem and dampening pis! 3
poppet-type suclien valvg. Replaco
precise-machined suction-valve” csge. 34

D: Suction.valve cage does not get,
Inspect, clean and repair oil system. X%

5. Rapid rot-a-at-tat
walyes in compressor.

A: Evap floods and liquid cs

of poppetTig

pressor when starting at low pr
ratio. .

A: Poppeottypo suction valve ntrikes
safery head. Clean valves and oll ayatem.

over into compressor.  Stop machloe;
once. Clos expansion valve. Close 5
{Continued on page 138)

can be removed with a _dummonl‘n&'}‘,;
Hydrogon Sulphide. This gas rarey s {}
causes trouble. As with ammonla it §5J}
ly found in 't i é ]
ated waters, although some well \mu*'. :
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FLECTRONICS FOR THE POWER ENGINEER

By F A ANNETT, AIM’(I Editor

5—~Photoelectric Tubes

» Last monti we learned how elec:
trons-in tubes are frecd by heating the
cathode, a process known as thermionic
emission. Here wo will study how light
or photoclectric emissi ) elec:
trons from a metal surface. Tubes for
this purpose aro popularly known as
electrio oyes, photocolls, photo tubes
and photoelectric tubes. The latter is
the name by which these tubes are most
commonly known, and will be used in
this article.

These tubes are applied widely for
smoke. and Rame-indicating, opening
and closing doors, liquid-level control,
counting, welghing, and many other
purposes, They have an anode and a
light-sensitive cathode in a high-vacuum
or gos-filled bulb.

Their cathode is usually semicy
cl, Fig. 2, coated with a light-sensitive
materia) such as oxides of cesium, bar.
fum, sodium or potassium. Their anode
is usually o straight vertical wire, sup-
ported in the tube's base. It is panly
surrounded by the cathode and made as
snall g3 permitted mechanically s0_as
to cast the least possibla shadow on
the cathode. A light beam is focused on
the cathode, as in Fig. 3, which causes
slectrons to flow to tha anode, when a
polentinl is dpplied ncrosa the two,

UghtSantitive Metols." At this point
e wil] consider why some metals are
light-sensitive, They are for the same
feasan that certain metals are good con-
ductors, Iy May 1948 Powes, p 105,
we learned that the atoms of the best
conductors, copper and silver, have
!ltl;l a single electron in their outer
orbit, located well away from the nu-
cleys,

The single clectron of cach atom in
;"“med to be held loosely and is in-
‘r':"‘f“ by sdjncent atoms. In this
umylln is free to move about at random
- brought under the influence of
ntf’ 1age, when it drifta slowly from the

Stlive to the positive ‘terminal of
the eiryy '
Amang the most 1 ght it

Tindr

Lig_ht-Sensitive Atoms
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-ﬂ Among ‘the most light-sensitive matetials ore the olkali motals—tithlum, so-
dlum, potassium, rubidium and cesium. Light sensitivity increases in order named

sodium, potassium, rubldium and
cesium. Electron srrangement of exch
= is shown in Fig. 1. As would be ex-
pected, lithium is the least light-sensi-
tive, the single electron in its outer or-
bit being the closest to the nucleus of
all five elements. On the other hand,
cesium, which has the single electron
in its outer orbit farthest from the
nucleus, is the most light-sensitive.

Unless there is some reason [or doing.

otherwise, cesium and its oxides eare

most generally used for the cathode

coating of photoelectric tubes. Such a
hod

Yl are the alkali metals, Jithium,

’
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may have a silver-plated cop-
per base covered by s thin layer of

. cesium oxide over which is an exceed-
ingly thin deposit of cesium. Such a
construction improves the light sensi-
tivity of the cathode. .

Photoslectric tubes with such a cath-
ode are particularly suitable for use
with incandescent lamps, o3 they are 10
10 100 times more light.sensitive than
thoss with other practical cathodes.
Such tubes are sensitive to the ssme
light as the human eye and are used in

color matching. They are also used in |

most industrial relays that operste an
the interruption, diffusion, deflection,
refiection or refraction of a light beam.

Alkaline earths—barium, strontium,
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