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Here Is a Review .of
Maintenance Practices
In Step With Growing
Use of Dc in Industry |

By $ SPENCE, Cheshire, England

Shooting Trouble on Dc Machines

SYMPTOM' POSSIBE CAUSE OF YROUBLE: CURE

FINISHING STANDS In Pittsburgh Steel Co ﬂrli) mill usa 4000-hp

SYMPTOM
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POSSIBE CAUSE OF TROUBLE: CURE .,

General Overhoating of Frame, Fiold Colls

1 Mochina overlooded. Proper protective geor; fuses,
relays, tamperoture datectors generally keep this
symptom n check

2 High ombient temperotures. Moy be simple matter
to improve ventiloHon with ducty, fom

3 Rostrictod ventilotion through mochine becouss of
dint in vent ducty or screens

4 1f shunt tleld colls appear a1 haot source, check for
thorted tures, too-high voltage, part of winding
shorted-out

5 Whare sories fisld is overheoting look for short-cir-
cuited turns; current demsity too high Indicating
wire size is inodequote; moching overooded

Overheating of Armature Coils, Commutator

1 First moke suse machine is not overfooded
2 Magohrmater insulation tast spots grounds; try for
minimum of .ons megohm for units to 600 v
3 Individual colls may be sharted, open, Incorvoctly
dto {odi leads
to sepments moy bo occldontolly swopped in rewind)
4 Commulator overhesting moy Indicate too greot
beush friction, contnct drop. Mere ore some poinh
to check: tamishing of commutator (may stem from
presance of gases from praduction equipment], roogh
surface, excossive brush pressure, wrong brush grade

Excossive Sparking at Brushas

| Once ogoin, make a clote chock on mochine loading
to rule out possibility of overloading
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2 (f broshes appoar to vibrate whem mochine fs run-
ning, check for eccentric commutater, low bery o 2.
tlots, rough or grooved commutotor. In eoch coms !
the cura lies in turaing, polishing commutater,
preforobly In its owa boariags )
1f commutoter oppears distorted with soems bon ;3%
high, the oaswer Is to "re-sacion.” This means

heating commutatar uniformty to obout 100 C, ren- 3,

-

ning full spoad, then shutting down ond tightening ‘?‘ 3

commutator bolts. Finlsh off with o fine stoning e
toke off any high spots  * .
Commutator may ba out of dynomic balonce o <
vibroting at fraquency of some externol uait: samaly,
tromsmission gears

Do brushes slide cosily ie their holders? X
Brushos may ba off noutrol; shift brush baxes be
imprave commutation
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Brushos moy nat be equally 1poced oround comme- ‘

totor, Chack this by actually measuring dlirence ,‘$=
3

-~

betwoan all adjacont brushes; unsqual spacing trods
to circulating eurrents being set up

"8 Incorrect brush pressare, bruth typs, unsquel eif
09ps can cause sparking. Unoquol gaps cam o
frem worn baorings

9 Opon, short or loose connection In armature circvit:
Open or shotted armoture cols con asaolly b
spotted ot the commutator bar or bors comnsctieg 38
to the foulty coil; copper or mico will be bu

Thers may be signs of soldor throwing out of ihe il

commutater jeints where o loosa consection I

foult R R

10 Brush arms and iaterconnections may huve u-tﬂ_"" b

erator-fcede a motor load, disconnect hoth electrically
before bringing the units to rest. 1f both arc feft
connecled when prime mover s shul down, generator
may come to reat before the motor, leaving the latter
1o sct ns a generstor. The motor would then  pass

vurrent through generator series field reversing its .

polarily. You'd then run_into trouble on start-up il
fields were not Aushed first. ' .

Where a shunt generator is one of several eonnected
to the same bus, the field can be energized from bus
by closing main machine switch after vaising the
armolure brushes. But hang a resistor acroas field
terminals to prevent voltage build-up when field is
opened. Series field of compound ‘generator will be
energized in correct direction if. equalizer and main
awiich are closed with armature brushes raised.

OENERATOR LOADING. If you. run into trouble bal-
uncing load between generators where field rheostat

is hand operated, try slight shifting of brush arms;.

!

forward ]
But you're limited by the effect brush-shilting will

_have on commutation.

Remember, for atable operation of compound gen-
crators in parallel an equalizer connection is neccs-
sory beiween inner terminals of the scrien field. For
a true indication of load being carried, make surc

TIPS TO CUT DOWN THE NUMBER OF TROUBLE CALLS

| GENERATOR OPERATION. Where & compound gen-
. not connected to the series winding. Otherwise, with

. (Power, June 1950, pp 116, 117). The short-time

the machine ammeter is in the generator lead that's

currenl Aowing in the equalizer, the, ammeter would
giva.o (ilse reading of load distribution between ma-
chines.

MACHINE MAINTENANCE. Don't overlook the im-
portance of steggering brushes on commutator to
prevent grooving. DBy staggering brush arms in pairs
you'll also reduce the tendency toward “copper pick-
ing” at brush faces.

I've found the following brush pressures work out
best: carbon and grap hrushes, g ily &
1.5 and 2 psl. Where motars must fsce up to heavy
overloads it' may be necessary to go to 2.5 or 3 psi.
Still higher pressures are required for metal-graphite
brushes; minimum about 3 psi.

INSULATION. There are three practical methods of
measuring resistance of electrical insulation with a
megohmmeter: (1) short-time or spét reading (2)
time-resistance or dielectric absorption (3) 2-voltage

test Is the mast popular. But in the past some con-
{usion has existed about when 10 stop the test since
the value of insulati i would ordinarily
keep climbing with time. So lor purposes of stand.
ardization, 500-v do applicd for 60 sec is recommended
where short-time single readings are to be made.
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SYMPTOM POSSIBE CAUSE OF TROUBLE: CURE

tasistunces, resulting in unequol carrent distribution
in the n Thorough maintesance oa all jaints
ond terminals genorally rules out this as o factor
in brush sparking
11 Remember, o partially shortod. or grounded main or
Intarpols Field winding upsats the mogaetic balance
much a3 would unaven oir gops
12 Are interpales ravarsed? Check this with cempars.
Commutaling pole for motor should hava same
polarity as the main pole foflowing, troveling in
direction of rotatica. Far o generator 1t should be
some palarity os main pale preceding it, still con-
sidering the: normo) direction of ratotion. At some
time, chock equolizer connections fo ossure thot
circuloting curreats are mot ot roet of sporking

tor Runnl.ng at Other Than Normal Speed

4 Where 0 motor is to be reversad: Raoverss aithar the
field or armaturs leods for @ serdes moter, reverse
ficld laody only la @ shunt motor, revarsa both fields

- in a compound motor

Gonerator Falls 1o Bulld Up Vol'aéa

1 No excitation moy mean an open in field circuil,
high resistance at jolats or torminols—ar the resl-
dua) field may ba lost. In the latter case, discon-
nect the fisld leads and separtely excito from o
dc sourco

1 individual fletd coifs moy be reversed

3 Dirty commutotar, low brush prosaurs, con bulld
up contact i ot |
voltoge bulld-up

4 13 generotor turning in proper direction?

)} Ovesspeading of serins moror Hly indi G Voltage Too High or Low
lood wos accldentally removed. Whers 0 compound
motor speed is unstable, check that the series wind- 1 Check speed ond excitotion omperes
ing is not reversed : 2 Where voltage Iy lov and Feld corrent OK, check
2 A shunt motor overrpeeds when field s too weak for shorted: portions of field colls. Also fook Into
or g portion of the winding is shorted, grounded. brusk satting ‘
Supply voltage moy be too high. IF it's running too 3 I voltage i3 too low ofter tho mauchioe hos besn
slow, chack for overlooding, low supply voftage, short repaired, suspect wrong reconnection of flatds, too
" In field rheostat large on oir gop
3 Sodden speed ond cutrest spurts moy maan a change 4 If gessrators foll to shore lood evenly, machines
in load, dofoctiva tronsmission, such os slipping may hove ditferant voltoge charocteristic curves.
. belts or clutches, Where o shunt moter “hunh” Also chock through the excitation circuit
it may point to commutoter brushes thot have shifted S Whore compound generators are unstable whea
too for bockward llolad, check i on
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