kw Navy mobile plont on siding at edpo of pond; bekow, wor-surplus Victory-ship
boilers instolled to bolster steam-generating capocity, feduced by chonge in iuel

ticles (mostly babbitt}. This produced
a hard film on bearing surfoces, which
resisted mechanical removal although it
could be removed by applying com-
mercial murtatic acid with o sponge.’
Formation of such films reduced bear-
ing clearance. and led to the final de-

L

particles are caught. It then flowa
through a 100-mesh wire screen into a
4in. pipe, the lower part of which is
surrounded by a stzam coil. Oil leaves
the cylinder at a point just helaw the
screen and passes to a second eylinder
of similar design. Both have sludge

struction of the bearing metal. blowdowns ot the bottom of the pre-
To cure thesc bles, the dubri ipitation chanrber. Oil from the second
ing-0il aystem was redesigned to in-  cylinder goes to a st heated storage

clude centrifuging and fuller’s earth 6l
tration. The present system is shown
in the diagram. A single centrifuge
serves both engine sumps. There are
two fuller's earth purifiers, each with
its own strainer, pump, sieam heater,
The fraction of the oil continuously
purified returns to the sump, to which
makeup oil is also admiited. A blower
removes oil vapors {rom the sump
tanks. Oil from the cngines discharges
into the sump through a screen and o
pump draws oil off lor return to the
engines. There are sludge hlowdowns.

Further lube-oil’ savings are made by
reclaiming cylinder oils, which would
normally be discarded. Dirty oil flows
first into the top of a vertical steam-
heated cylinder, passing through a cot.
lon-waste-packed basket where heavy
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tank with & f{loating pump suction
through which oil flows to a 200-mesh
screen and s then pomped Into & ful-
lér's earth purifier. Clean oil goes to 2
storage tank for return to
sump tanks as cr

et

the engine

. promised “unlimited” power t
Colorado River is definitely
rainfall and other factors ang :‘M kY-
the Parker Dam tio is good 1:,’%
30,000 kw, which canoot be guar o
indefinitely. The tie to Inspiriipg e
> ]

[ECTRONICS

FOR THE POWER ENGINEER

By F A ANNEIT, Auocicfe Editor

per Co normally supplies power 1
their operations but their yegy
ol 17,000 kw, con be brought gy ot

ice when needed, hut at relulive)y iy
cost. The same genersl conditions
ply to the tia with Central A'h?
Light and Power Co. The liluuion.;:
{urther complicated by the faes why R
but 3000 kw of the system's ouy .
pacity is 25 cycle, while the Pyy
Dam and Central Arizann ties yrp .
cycle and changer capacity iy limited %3
Rocognition of the “Valley of
Sun” both as o larming and ronchiy,
center and as a winler resont hay?
brought tremendous lond growth, par:
ticularly 60 &ycle. It is now estima
that load might double in 5 years,
EMEROENCY MEASURES i
Realizing in the spring of 1946 thy
a power shortage was & possibility, (e ictrons may be released from
dircctors of the Association decided 1 s of solids or liquids in several
request o one.year lease of the Navy ¢, but the two we ore most in-
10,000-kw power train at Mare lelaad, Yifested in tre: thermionic and photo-
Calil. (Sec Powea, Jan 1942, p 13) tric emisslon. Thermionic emission
Their vigorous aclion secured the much s when the temperature of a solid
needed unit in the face of competit 4 icreases to where electrons actuslly
fram others needing capacity and i %erom its surface into apace. la photo-
went into operation on a siding at th + léetric emission, application of light
Cross Cut plant in July. It is still con- ;;‘v'elwa electrons from a light-scnsitive
tributing to the system. A S
This 6-car unit containa s complete™] A 2 Th
condensing steam plant and all ouxill-2;
arics, requiring only a fuel supply and 43
condensing watcr; Fuel lines were run f]
from the existing stornge tanks and 2
16-in. water line installed from th

Q—Eléments of
Electron Tubes

T
! ‘:'»*
e xrn we learned that all mat
g‘;,lf"m:;mcd of atoms, which congist
‘fiilscirons, protons and neutrons—
particles of poaitive and negative
uricity. We examined the arrange-
%1 of electrans in atoms and the way
they sct under different conditions. We

4 now going 10 find out how electrons
reloascd from atoms and how they
5 put to work on many jobs.

Temy at
electrona are emitted from a solid
aies with the material, When tungs-
"ieh in-heated to & temperature of about
1300 F the elcctrons of some of its
ams reach o speed of 620 miles per

- Electron-Tube Cathodes

they fly out Into space

1
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Cross Cut hydro-plant penstock to the?
unit's circulating pumps. There is el
ficient head available: with this arcsng
ment to cut out the pumps and con ¥
serve the ‘power thoy would normellys %
consumo. A specinl crew was uniuelli
to operate- the emergency plant.
Early fn 1947 the quality of fuel o

At this speed they bresk th h
metal gurince and Ay out into space,
dicated in Fig. 1. The distance that
'th electrons are shawn {rom the metals
much exaggeratcd becauss they prob-
Jibly do not, ot the mssumed tempora-

ndred * thousandths of an inch

Turning from the mechanical prob.
lems of operation which have heen
solved to the problems of system op-
eration and development, which are
now proving difficult, let's review the
aystem picture a bit, Of the generating
capacity, on the systam itself, just
about % Is hydro derived from irriga-
tion-(l latl d therefl: de-

an
pendent on rainfall conditions to a
large extent. To supplement the ays.
tem’s own’ firm copacity, there are ties,
but these are not fully eflective.

Experience has indicsted that the

ilable to the plant became so bads
that slag conditions required cleaning.,
boilcrs at about 30-day intervals. Clear-.
ing a boiler required about one week
and with (hreo hoilors this meant loss
of one unit for 20 days in every %0-

+(0.00004 in.) away (rom the metal sur-
‘Iace. .
As metal temperature increases, efec-
ons spced up in their orbita until at
bout 4000 F they reach u speed of

¢, gt more than about® {our one- -

Small, cylindrical, Indi-
reclty hagted cathodes
Iy low

111

0
=t
- +
e .3 . .
dern
the tem- Edison found This mo
I [ pA:vorum of the 3, 4 electric current two-elnmeh::
matal Increases, elactrons  llowsd  from incandescent  electron mhew
spaed up to a point where tomp’s flloment to plate  both a hot cothode

between filament terminols

L] 9 . L
ick hooting

iroctly heated cathodes used in clectron mb:? where quick
2”::":04:11 raquired; 6:10 9 are wire; unit in 10 {s metal ribbon

ond a cold anode

. L]
Metol-ribbon  indirectly
heotad cothodoes are used
di and larger current tubes

14-16

work of ]

e

8000 miles per sccond, and somo of
may fly out 0.04 in. from the
etal surface, giving on effect similar
o Fig. 2. The number of electrons
tmitted from a hot-metal surface in-
reases rapidly with temperntore. For
example, in Fig. 2 about 75 limes as
uny electrons are relessed at 4000 F
at 3300 F, in Fig. .

To avoid this impossible condition
three war-gurplus Victory-ship boilers
were purchased and installed 1o provide
the additional sieam-gencrating copd!
ity required fo mointain full plant &
pacity. Each of these units has o ¢
pacity of 37,000 Ib per hr and the
combined capacity replaces one of the
main boilers while out of service.
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When clectrons leave a motal surface,
their corresponding positive protons of
the nucleus are left behind and the
metal becomes positively charged. l!n-
less therc is o otronger external positive
force to act on them than that of the
parent mets), most of the electrons ara

attracted hack home. As a result, from
o red-hot-mctal surface, under no ex-
ternal Influence, electrons are being
emitted inually but are d
back into the surface again. This action
is like popping corn In a popper. As
the kernels reach a given temperature
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