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3‘ . l sources of dc

Industriol applicotions of de grow,
nol only among past big users like
steel and aluminum but also in
general, Reason: To mee! needs
lor degrees of speed voriation to

be had only In dec motors,

Recent thinking lavors a number
ol dc conversion points close 1o
toad centers. with short d¢ second-
aries, ‘instead ol central conver-
sion. And equipment loliows the
modern “packaged” theme. For
sizeable applications, the package
is o Jull-lledged unit subsiation,
with an ac circuif breaker. step-

Belore 1937, all commorcia) mercury-are roctiliers were ol
j . t anodes per tank. Coming
of the n?oro-olllncnl single-anode type (lirst the ignttion, then
the excitron) broadensd applications in lawer val,

mulii-anode type, with 8, 12, or 18

~ 200 10 300 v. The

de leeder breckers.

serve best.

Four basic conversion units out

iage range
tul

1o sllll lower ralings,

lgnktron’s dislinguishing leature is a amall atalionary elec-
\rodo Immarsed in cothode mereury pool, This
the cathode spat. Once ostablished at mercuty
onode can pick it up and conduct in ona ditection.

Method of creating cathode spot differs (n the excltron.
While rectiiier oparates, o pilot arc fram the oxcluation anode
conlinuously malntaine epot on the morcury surlace.

ube pushed practi

fgnilor sians
suriace, main

Today's Il

down transformer, dc conversion
unit, dc main breaker and smaller

Static roctifiers, with high over-all
ellicioncy and low maintenance,
gel the call lor many of taday's
iobs. In stee) mills, for example,
mercury-arc units are major source
of 250-v dc and also appear o be
taking over on main drives of con.
tinuous mills. But where reversing
and variable specd are needed,
as on blooming mitls, mg sets stiil

¢ time delay, long lilo, high sliictency. Bus metallica are likel

lo cos! more than tubes. show padrer voliope regulation and
lawor sliiciency a1 high voltages, Thay lack grid control, weigh
mora, 10%e up more space.

lined below have theis 5,
tues but there arp o,
lap” — where morg
do the job reasonab
Selection. First cons;
ometry” dand then

reay gf v,

ly welj,
der loag

i1a
characteristics: voliage, °1::t'“*.d, :
g L

¥ variable vﬁ
ual.\i-

elc. Need lor widel

i 0 an m,
heavily Nuctuating loqd :i\h
quent severe overloads m; h
vor tectiliers. So woyld o
periods of no load or tigh
rectiliers have relative!

Basic elements of any melaliic ractifier wre a good conductor

and a poor one (somi-conductor), with a bartier layer, Current

flows more readity lrom semij.conductor (o good one,
Advantages are: ruggednesy,. no’ lilgment i

than gn, it

Bizeqhah
Y low ng
foad and partial-load lom: W b

, .
In today’s load-center-located ac-de conversion station, static

‘o consider ambient con-
roquirements, and
! ,,,,.pmsam {actora — lirst
ting cosl.

":;‘: ;f::::u.gln reduction of
, " ess, powar oulages ol
2 a lew seconds can't be
5 od. While not necessasily

st be pratected againat
plion. Possible answers: (1)
V% e oc leeds (2) duplicote
. th%sfd"" squipmenl. Both ‘ulao
} during scheduled mainte-
shutdown. Bul what it eco-

b

‘;’ i
motor gencrotor
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. N
te of advances in the roctllier art, and 9mv|ng pp
of atatle unita, mg sate etill handls o good bult of the
oad. Big reasan; An mg sel can deliver anywhere trom 2aro

nom'\éa won'l justify cost of addi-
tional units? Then usa single-pole
high-speed anode swiiching to
isolate individual tanks or tubes
of mercury-arc unit. This keeps it
an line in spile of an archack or
{ailure in one tank.

Magnetic amplifiers are coming in-
o conversion picture, particularly
above 600 v. A small unit can pro-
vide an outpu! proportional to dc
current, hence measure {t without
taking high-vollage dc to the
board. Similar idea con be used
for volts, walts, watthours.

utilization

How rectificrs work

Look on today’s rectillors o
seloctive aloctric valvea. They
allow only the posillve pertion
of an oc wava to flow through
to the positive side of the de
bus. The negativa wavo is ol-
Iher completely biockod (hall-
wava roclilication) or led to
the negative dc bus (full-wave
rectification).  The {ull-wavs
rectilior thus uses both sides of
the incoming ac vollage wave.

are still important

was introduced in this counuy just

aller World War 1. and thero ate otil) only o limiied number

i t ta @ set ol metalli

of unlis in op
blained

per suliide, copper-oxide, selenium. G 3 .
le now avallabla In unlls rated o 25 kw at 125 v. Mcln!ll:’
tectiliers lind use In batlery charging, resisiarco welding.
They supply dc for small motor loads {n increasing number,

include Q! copper sulfide, cop-

.maxi voltage. In genaral, voitage variail Is
‘by changing lisld strongth of ganerator. Any reasonuble vz?ll-

ao¢ can be hod by \oling

deod

& ol the

h voltoga

ok shust, over- or unda

Amblent condilions — temperature, dusl, humidity, hasad-
1 lor mg sete. T

P by

w h —are |

Juell 1s @ Wmiting lactor in Insulation lite, but modn_m insuia-
.thts (p €2} have this lickod; Closa H to 180 C. Various lypes

anclosures {pp 40, 41} cope with probloms of watet, ha-
adous atmosphesas and explosive condilions.

‘The teciilying
driven by a synchconous motor. Theso close when
ac sine wavs ls in denired disection, break contact when ac
. {n other words, it is o motor-drivon switch,
connecting and disconnecting ac and de systems in synchro-
nlsm with alnusoidal varigtion of ac.

Major problem ia ta opon and closs conlacis only when ac
wavo is possing through taso. ta minimise wear on comac(n..'
This is now done by using @ salurable or “commulating
reactor Inseried belween \ranslormer terminals ond oc bus.
This stretches the 1ero-curtent time of the ac wave.

Sealed or pumpless mercury arcs gain wide acceptance for small, medium loads

Simple, reliable and sasy o i

soaled o pumpless marcury.are units
are gaining wide acceptance on small
to medium loada (750-1000 kw).

Typleal unit In metal losed cubicle

heal hang. balore !

Row water flowing through exchanger
1o drain curries away the heat, Diract
cooling by raw-waler supply is glso

comprlses a number ol soaled tubes or
tanks, d oxci |

pk d. Where water is scorce, wa-
1er)0-air #xchangers can be used,
Perl . How long do tubes los?

and accessories. Tubes are ovacualed,
degassed and sealed at the laclory.
This  olimi vacuum ot

Roughly five to seven ysors if proparly
opplied and operaled. Manulaciurers

equipment lor mainlaining and lndleal-'
Ing vacuum, cuty maintenance,

Tubes are waler cooled. Afier passing
through iank fackets, waler goes to a

e

g y for two years on
@ prorata adjustment basis,

In gensral, tho sealed morcury-are
roctifiey will now show aboul 7%, better
full-lead elllcioncy than an mg set, This

TOOAY'S ECECTAICAL PRACTICE

will vary to approximately 19% ot quor
ter load on 500-v sorvice. For 250-v
service, officiancy curves still show o
sirong advaniage for mercury-arc units
compared to mg sels, .

But pumplsas mercury units hove in
horently lagging pi. In contrast, an mg
set boasts pl betweon unity and $0%
Yeading. Watch this il your utllily con-
ttact has a pl ponally clause. Al lull
load and rated voltage, a pumpless
ractifier will run about 87%, lagging. A
bant of copaciiors (230 kvar for 100
kw) would ralse this to 95%.

rowil

Uiclency s the big reavon industry

‘ With top cfficiency promised, development of mechanical rect

is lowsrad, Mechanlcal roctiflors have
voltago drop anywhete {rom

valchea devel ol Ical roc-
tlers, Voluves ol 84 to 97% {over-all. ac
i * 1o dc bus) are recorded. This is a major
considorallon whero dc loads are heavy,
@ In sloctrochamical plonts.

Machanical unlts handle luctuoting
:  loady hetween limits bul are eritical an
. . overload, Normal voltage span of -
(- doy's unita is 5- 10 400-v de. Cuerant
ronges bolween 1500 and 10,000 amp:
unils arg paralleled for largor loads.

Any lized voltage drop penalizes rec-
lifier ofiiciency incroasingly as voilage

i
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no

ac o d¢ bus, That's a reason lor slant-
ing lo applicalions under 400 v.

Fine voligge contre) can bo hod, wih

<

ifiera goes aheod

with phase shift lor close adjustment,

Two limitations are: {1} Unit can't

stand a cutres! reversal lo rectilier it

sell. (2) 1] ac teed ia loat, unil will ehut

down and some ol sliver contacls will
Ily need 1

quick Two hods are used.
One reguicios supply voltage with an
Inducii Jator or transf tap

changer. Second mothod, known ot
phase shilt, delays poini In ac wave
wharo commulation starts. Rotating the
stator of the synchronous diive mow?
does the job. Usual practice changes
supply vollage lor coorse regulation,

TODAY'S ELECTRICAL PRACTICE

" Today's mainlenance problems center
about the main silver contacts. Avail-
ubl& figures peg malatenance al about
11, of total rociifier cust spread over &
S-year period. il the drawback of short
contact Yils can be licked, ar now asems
indlcotod, we'll have anothor major rec-
tliying device to servo industry.




