
INSTRUCTION MANUAL 

INTRODUCTION 

The information i n  this manual covers a1 ternators using static excitation. 
This type of excitation will be discussed i n  detail in later paragraphs of 
this manual. The information contained should be studied carefully and the 
instruction book kept a t  hand for ready reference. Read very carefully the 
paragraphs on proper installation and maintenance. 

The equipment described i s  the result of careful engineering design and 
manufacturing techniques. I t  has been completely inspected and tested before 
shipment. Carefully inspect on delivery for evidence of shipping damage. If 
damage has occurred i t  should be noted on the freight bill i n  order t h a t  a 
claim can be fi led t o  recover the cost of the damage. If the damage appears 
to be of a major nature, the generator should not be operated until the fault 
has been corrected. 

If you wish to contact your dea4er or the factory make sure you mention the 
model and serial number of the generator se t  as listed on the nameplate on 
the side of the alternator. 

Promptly f i l l  i n  and return the guarantee card enclosed i n  the front of the 
manual. Winpower alternators are designed t o  deliver voltage and current 
identical to that of a normal power line. Equipment that can be operated on 
normal power can also be operated by the alternator, provided the capacity i s  
not exceeded. I t  should be remembered that the power 1 ine, for all  practical 
purposes, i s  backed by an unlimited generator. 

ALTERNATOR 

The a1 ternator uses a s ta t ic  system .for excitation and. control of the vol tage 
regulation. Carefully read the paragraph which describes the s ta t ic  excita- 
tion. The speed a t  which the armature turns determines the frequency of the 
current. A 60 cycle, 4 pole generator must be operated a t  approximately 980C 
RPM and a 50 cycle generator a t  approximately 1500 RPM. Two pole machines 
operate a t  3600 RPM for 60 cycle or 3000 RPM for 50 cycle. 

The governor of the d r i v i n g  engine must have good response and stability. 
Frequency and voltage will vary i n  direct relation to rotational speed. The 
governor should regulate w i t h i n  5% from no load to rated load. Speed regu- 
lation of 5% will result i n  frequency variation of 3 cycles. This variation 
in frequency i s  of l i t t l e  consequence to most equipment to be powered. The 
engine must have sufficient power to maintain speed under load. The best of 
governors cannot control an overloaded engine. 

WHAT IS STATIC EXCITED TYPE ALTERNATOR? 

The word "static" means without motion; thus the term "static excited" means 
t h a t  the excitation current for the field i s  s u ~ p l  ied without the use of out- 
moded rotating type of excitation. Commutators and commutator brushes w i t h  
the inherent problems of sparking and maintenance are not used. 
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I n  the Winoower s t a t i c  e x c i t e d  a l t e r n a t o r ,  the  a1 t e r n a t i n g  cu r ren t  output  
of the generator i s  r e c t i f i e d  by means o f  a  s i l i c o n  diode br idge.  Resu l t ing  
d i r e c t  cu r ren t  i s  used t o  supply the s t a t i o n a r y  f i e l d  c o i l s .  

The e x c i t a t i o n  system a l s o  inc ludes a  c i r c u i t  t o  regu la te  vol tage as the  
load i s  var ied.  This  system a l s o  p tov ides  a  means t o  " fo rce  the f i e l d "  
dur ing  sudden momentary over load such as motor s t a r t i n g .  

The c o n t r o l  c i r c u i t  has var ious forms depending on capac i ty  and operat ion 
requirements. The m a j o r i t y  o f  t he  models use a  con t ro l  ( se r i es )  f i e l d  which 
va r ies  the  t o t a l  f i e l d  s t reng th  i n  r e l a t i o n  t o  change i n  load cur ren t .  An 
a d d i t i o n a l  c o n t r o l  f i e l d  b r i dge  i s  used t o  r e c t i f y  t he  cur ren t .  

Larger  models use a  t rans former  w i t h  the  pr imary  i n  se r i es  w i t h  the  l oad  and 
t h e  secondary connected t o  the  br idge.  By t h i s  means capac i ty  requirements 
f o r  brushes, diodes, s l i p  r i n g s ,  e t c .  a re  reduced. 

Depending ,on design cons i s tan t  w i t h  c o s t  and func t i on ,  some models use a  
r e v o l v i n g  armature and o the rs  use a  r e v o l v i n g  f i e l d .  I n  a  r e v o l v i n g  armature 
machine, t he  e x c i t a t i o n  f i e l d ( s )  i s  s tat io 'nary and the  vo1 tage producing 
w ind ing  revolves.  The r e v o l v i n g  f i e l d  design i s  " tu rned i n s i d e  out" .  Voltage 
producing windings are  s t a t i o n a r y  and the  f i e l d  winding revolves.  See i l l u s -  
t r a t i o n  i n  l a t e r  pages o f  t h i s  manual. 

LOAD CONNECTION 

The means f o r '  l oad  connect ion va r ies  depending on order  requ i  rements , capac i ty  
and type o f  use. For p o r t a b l e  use receptac les are u s u a l l y  p rov ided f o r  p l u g - i n  
connection. Permanent i n s t a l l a t i o n s  a k  normal ly  p rov ided w i t h  te rmina l  . . s t r i p s  
f o r  1  oad connect ion. Permanent connect ion should be made by a  qua1 i f i e d  .elec- 
t r i c i a n  w i t h  f u l l  knowledge o f  code requirements. Consult  t he  w i r i n g  diagram 
inc luded i n  the  manual. 
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MAINTENANCE 

L i  t t l e  maintenance i s  r e q u i r e d  o t h e r  than r o u t i n e  i nspec t i on  and cleaning. 
Bearings are p r e - l u b r i c a t e d  and w i l l  have long l i f e  unless damaged by accident  
o r  carelessness. Excessive be1 t tens ion  and mis-a1 ignment should be avoided 
when t h a t  type o f  d r i v e  i s  used. 

The i n t e r i o r  and v e n t i l a t i n g  a i r  passages should be kept  c lean and unobstructed. 
Brushholders and s l i p  r i n g s  must be kep t  f r e e  from d i r t ,  o i l ,  p a i n t  and 
moisture.  I f  compressed a i r  i s  a v a i l a b l e  i t  can be used e f f e c t i v e l y  f o r  clean- 
i n g .  Consult  the  engine i n s t r u c t i o n  manual f o r  engine maintenance. 

Standby equipment should be operated p e r i o d i c a l l y  even though normal power has 
n o t  f a i l e d .  I f  a  problem has developed i t  can be cor rec ted  before  an emergency 
s i t u a t i o n  a r i ses .  



Note: The complete shunt f ield i s  wound i n  one coil and the series control 
f ield i n  the other. 

Approximate Field Resistance a t  25°C (77OF) 

Coi 1 
H-1079 Shunt 
H-1087 Series 

Resi stance 
89 

.I74 each Winding 

TESTING A FIELD CIRCUIT 

Disconnect f ield leads. Mark careful ly for proper reconnection. 

The series f ield resistance (S1 t o  S2, S3 to S4) i s  less than one ohm and i s  
too low t o  measure w i t h  the average ohmmeter. A h i g h  resistance would indi - 
cate broken internal wires. There should be no deflection of the meter to an 
unpainted spot on the frame which would indicate a grounded coil.  Make sure 
neither lead i s  i n  contact w i t h  the frame. 

The resistance of the s h u n t  f ield should be near to the range l is ted.  An 
appreciable 1 ower resistance would indicate shorted internal winding . Broken 
internal winding would result in no deflection. Check also for a grounded 
coi 1 .  A grounded coi 1 can usually be corrected by repairing the insulation. 
Inspect for and smooth any sharp edge. 

Note: Whenever the f ield coils have been removed and replaced or the generator 
disassembled, the f ield must be re-energized. For this  purpose use a 120 to 25 
volt AC stepdown transformer. The transformer should have a power cord on the 
120 volt side. W i t h  the generator s e t  i n  operation, plug the primary into a 
wall outlet.  Insert the probes into one of the 120 volt receptacles i n  the load 
panel. Remove a t  once when voltage i s  indicated by a voltmeter connected t o  
one of the other receptacles. DO NOT USE A VARIABLE TRANSFORMER OR TEST LAMP. 
REVERSAL OF THE GROUND ON THE POWER LINE COULD BE DANGEROUS. THE FLASHING 
TRANSFORMER ISOLATES THE GROUND. 
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ARMATURE ASSEMBLY 

Note: Before attempting to check an armature circuit ,  l i f t  a l l  
brushes from s l ip  rings. 

The resistance of the armature i.s too low to be measured by the 
average ohmmeter. A circuit should be indicated between the 
rings . 
If the armature circuit  i s  complete, check for grounded windings 
from the rings to the armature shaft. 

A "growler" i s  usedin testing for shorted turn in the winding. 
This' equipment can be found a t  any armature rewinding' shop. 



kote: Both diodes i n  each ha1.f of the control field bridge are pressed into the 
alumlnum heat sink. Pressed i n  diodes require special tooli.ng for replacement and 
cannot be changed i n  the field. Repair 1)s made by replacement of assemblies; 

Check for .Defective Diode 

1. Disconnect a l l  external wiring from both AC an$ DC circuits. (Carefully 
mark the point of connection of each wire to assure proper reconnection.) 

2. A diode that i s  i n  good order will conduct current i n  one direction and 
block i n  the opposite. The conducting direction i s  marked on t k c a s e  bj? 
arrow (*)on the larger and by a color band on the smaller (4. 

3. Use an ohmmeter (or a 1.5 volt flashlight battery and bulb  as illustrated) 
to check the current direction, Connect positive a t  the base of the arrow 
and negative a t  th'e end to which the arrow points. (See illustration) A 
diode that conducts i n  both directions or neither direction i s  defective. 

Alternate means for testing a diode i f  an ohmmeter i s  not available. 



1. 3. ~ e f e c t i v e  cngine. 
m i i n e  loss.  Indicated by lower I Increase s ize  of l ine  wirinq. Miqhf also be 
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R t M t D Y  

vo ' i 25e  a t  load than a t  generator ter -  .the resul t  of loose connections wfiich will be 
n:r;;iz. indicated by excessive heating a t  the loose 

L2.r Spt.ed 1. Check for  ove~load on the engine. 
2 .  Defective governor. Check governor spring 

tension, t ight  c r  defective th ro t t l e  levers 
and  .ioint.s. 

Shorted or qrounded f i e ld  coi 1 . 
D ~ f e c t i  ve compound f i e ld  c i r c u i t .  - 

EXCESSIVE HEATING 

connections . 
See information fo r  test ing f i e ld  c i rcui ts .  
Set. information for  testinn f i e ld  c i rcui ts .  

Lxcess i.ve speed. 
-- - -- 

HIGH OUTPUT VOLTAGE 
- --- 

Check governor linkage, spring tension, etc.  . 

Governor linkage must be f ree  from d i r t  & gum. 

NU OUIPUI VUL1!46t 

Poor. Brush Contact: Brushes t i q h t  in 1 Clean Brushholder. Brush should move f ree ly  in 

C w t  and/or out le t .  
Excessive heat from, other equipment 

h e r  I oad 

C1 ean and make sure in ter ior  i s  unobstructed. 
Construct baffle or some means to d i rec t  heat 
i n  another direction. 
Reduce load. . - - - .-. -.A- 

- 
' holdcr. 
Wcak Brush Spring Tension 

-on Collector Rings caujed by corro- 
sive o r  d i r ty  atmosohere. 

hol der. 
Brush spring tension should snap brush into 
contact wi t h ' r i n g  when l i f t e d  and released.. 
Clean-rings with f ine  sandpaper during rota- . : 

t ion.  Caution: Tape sandpaper to  s t i f f  card-. 

bofcctive Rect i f ier  Bridge (See i 11 ustra- 
t ion fo r  method of checking bridge.) 
dgcn f i e l d  c i r c u i t  (see  i l lus t ra t ion  f o r  

candition brought about by some unusual 
condilion. I t  will always occur a f t e r  

board for  safety. 
Replace defective bridge assembly. Find assem- 
bly number under DIODE 'ASSEMBLY i n  parts l ist .  
Replace f i e l d  coi 1s. 

method f o r  checkin 
Grounded o r  shor te i )  f i e l d  coi 1 ( s )  (See 
i l lus t ra t ion  f o r  method.) 
Loss .of residua1 magnetism. Tiiis i s  a 

disassembly. 

Repair ground i f  possible. Replace shorted 
coi ls .  
See note under f i e l d  assembly f o r  procedure to  

by ths use of i "growler" a t  a competent 
r e = w ~ n ~ i g - s ~ o ~ .  - - - 

r o u n d e d  armature winding 6y-tZ"7 - 
-lamp or hish ~ o t e n t i a l  t e s t e r  f.rcm 
coil ec toy ii cjs to-shaft . - - - - - - - - 
bpen a k a  ture ci  rcui t. fleasure ci  rcui t 
beheen rings with an ohmmeter. Note: 4 
ring sjngle phase armatures will have a 
c i r c u i t  between rings 1 & 2 and rings 3 & 
4 (nu~bcred from bearing end). There 
should be. no c i r c u i t  on any other combina- 
t ion.  All others should have a c i r c u i t  
between any pair  of rings. 

res tore  magneli sm. 

Rep1 ace the armature (Include generator model, 
and se r i a l  number on the order. ) 
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