
/ INSTRUCTION MANUAL 

INTRODUCTION 

The informat ion i n  t h i s  manual covers revo lv ing f i e l d  type a l ternators  using 
s t a t i c  exc i ta t ion.  This type o f  exc i t a t i on  w i l l  be discussed i n  d e t a i l  i n  
l a t e r  paragraphs o f  t h i s  manual. The informat ion contained should be studied 
ca re fu l l y  and the i n s t r u c t i o n  book kept a t  hand f o r  ready reference. Read 
very c a r e f u l l y  the paragraphs on proper use and maintenance. 

The equipment described i s  the r e s u l t  o f  carefu l  engineering design and manu- 
fac tu r ing  techniques. It has been thoroughly inspected and tested before 
shipment. Carefu l ly  inspect  on de l i ve ry  f o r  evidence o f  shipping damage. I f  
damage has occurred i t  should be noted on the f r e i g h t  b i l l  i n  order t h a t  a 
c la im can be f i l e d  t o  recover the cost o f  the damage. I f  the damage appears 
t o  be o f  a major nature, the f a u l t  should be corrected before using. 

I f  you wish t o  contact your dealer o r  the fac tory ,  make sure you mention the 
model and s e r i a l  number as l i s t e d  on the nameplate on the s ide o f  the a l ternator .  

Winpower a l ternators  are designed t o  de l i ve r  voltage and current  i den t i ca l  t o  
t h a t  o f  a normal power l i n e .  Equipment t ha t  can be operated on normal power 
can also be operated by the a l ternator ,  provided the capacity o f  the a l te rna to r  
i s  no t  exceeded. It should be remembered t h a t  the power l i n e ,  f o r  a l l  p r a c t i -  
ca l  purposes, i s  backed by an un l imi ted generator, 

promptly f i l l  i n  and re tu rn  the guarantee card enclosed i n  the f r o n t  o f  the 
manual. 

ALTERNATOR ' 

The a l t e rna to r  i s  a revo lv ing f i e l d  type, using a s t a t i c  system f o r  exc i t a t i on  
and cont ro l  o f  the voltage regulat ion.  The sect ion below describes the s t a t i c  
exc i ta t ion.  The r o t o r  i n  a two pole machine must revolve a t  3600 RPM f o r  60 
cycle current  and a t  3000 RPM f o r  50 cycle. Frequency var ies i n  d i r e c t  r e l a -  
t i o n  t o  the speed o f  ro ta t ion .  The governor o f  the d r i v i n g  engine o r  t r a c t o r  
w i l l  therefore determine the va r i a t i on  i n  frequency. An unstable governor o r  
one t h a t  droops i n  speed excessively under load w i  11 r e s u l t  i n  excessive f r e -  
quency var ia t ion.  A droop a t  5% i n  speed w i l l  r e s u l t  i n  a frequency va r i a t i on  
o f  3 cycles. This va r i a t i on  i s  o f  l i t t l e  consequence f o r  most equipment t o  be 
powered. The d r i v i n g  engine should have s u f f i c i e n t  power t o  maintain speed 
under load. The best o f  governors cannot cont ro l  an overloaded engine. 

WHAT I S  STATIC EXCITATION? 

The word " s t a t i c "  means wi thout  motion; thus, the term " s t a t i c  exci ted" means 
t h a t  the cont ro l  system which provides the cu.rrent f o r  the electro-magnetic 
f i e l d  i s  provided wi thout  the use o f  an out-moded revo lv ing DC armature. 
Commutators and comnutator brushes w i t h  the inherent  problem o f  sparking and 
maintenance are el iminated. The use o f  a mechanical voltage regu la tor  w i t h  
v i b ra t i ng  o r  mu l t i p l e  moving contacts i s  a lso el iminated. 



Direct current i s  required for the electro-magnetic field. A single coil i s  
wound in the alternator stator (the stationary winding) to  provide the current 
for the base field. This coil i s  entirely separate from the main winding and 
i s  a t  right angles i n  mechanical position. The AC voltage generated in this 
coil i s  fed t o  a full wave silicon diode bridge to provide rectified direct 
current for the base field. As the field i s  the rotating component, the current 
connection i s  accomplished by the use of s l ip  rings and brushes. The base field 
is  connected to ring #1 (nearest t o  the bearing) and ring #3.  The base f ield 
i s  designed t o  provide magnetic 1 ines of force required t o  generate rated volt- 
age with no load on the alternator. 

In order to maintain close voltage regulation as the load i s  varied, a control 
f ield i s  used. The control c i r w i t  consists of an additional ful l  wave bridge, 
in series with- one load l ine,  and a control winding on the field poles. The 
control f ield i s  connected to ring #1 and ring #2. When a load i s  connected to 
the alternator, this current i s  rectified and fed through the control f ield 
winding. By this means, the total strength of the field i s  varied in relation 
to the load. 

The description of s t a t i c  excitation opened with the statement that "static" i s  
defined as without motion. In la ter  paragraphs the revolving f ield has been 
discussed. To avoid confusion, a word of explanation i s  in order. There must 
be some relative motion between the coi 1s which generate voltage and the - magnetic 
f ield which causes the voltage to be produced. I n  a revolving field generator, 
the winding that produces the voltage i s  stationary and the f ield poles revolve. 
The reverse i s  true in the case of a revolving armature generator; the field i s  
stationary and the voltage producing winding rotates. 

LOAD CONNECTION 

Standard connection for 2000 watt, single voltage a1 ternators use duplex ground- 
ing type receptacles. Special applications, to be used as part of other equip- 
ment, may provide a plate to  accept conduit f i t t ings.  Short leads are brought 
out for  connection. 

Larger capacity machines are provided with an outlet box enclosing a terminal 
s t r ip  for connection. Optional panels are available for capacities above 2000 
watts. These are designed to be instal led in the field. A voltage indicator, 
a circuit breaker, 15 ampere duplex receptacle and a 50 ampere receptacle are 
included i n  the special panels. The voltage indicator uses a color band of red 
and green i n  place of a numbered scale. Voltage and frequency are correct in 
the green portion of the color band. 

MA1 NTENANCE 

Lit t le  maintenance i s  requi red other than routine inspection and cleaning. The 
bearings are pre-lubricated and will be a long l i f e  item unless damaged by acci- 
dent or excessive driving be1 t tension. 

The interior of the alternator should be clean and unobstructed. Slip rings and 
brushholders be kept free from d i r t ,  o i l ,  and moisture. If compressed a i r  i s  
available i t  can be used effectively for cleaning. 



Step by Step Check L i s t  
BR-4036B5 

1. Check a l t e r n a t o r  s h a f t  speed. Should be 3600 RPM a t  f u l l  load. 

2. Check vol tage output  a t  te rmina l  ends o f  l i n e s  L1 and L2. I f  vol tage 
i s  c o r r e c t  a t  t h i s  p o i n t ,  make a progressive check from t h i s  p o i n t  
through the w i r i n g  system. 

3. Check brush contact  t o  r i ngs .  Brushes and holders should be f r e e  from 
d i r t .  Brush should snap back when l i f t e d  and released. Using caut ion  
t o  prevent scra tch ing  the r i n g  o r  ch ipping the  brush, a t h i n  k n i f e  edge 
can be i n s e r t e d  f o r  l i f t i n g  the brush. 

4. Inspect  a l l  w i r i n g  f o r  loose o r  broken connection. Look f o r  loose o r  
broken so lde r  j o i n t s .  I f  a so lder  j o i n t  needs r e p a i r i n g  on a diode, 
use a h o t  i r o n  t o  accomplish r e p a i r  qu i ck l y .  Blow on the  j o i n t  f o r  
qu ick  cool ing.  Diodes can be destroyed by prolonged heat.  

5. Check diodes. (See method o u t l i n e d  under Br idge Assemblies). I s o l a t e  
a l l  brushes from the  r i n g s  by i n s e r t i n g  heavy paper under the  brush. 
Remove one quick disconnect c l i p  from the base f i e l d  br idge.  This  w i l l  
i s o l a t e  a l l  p a r a l l e l  c i r c u i t s .  F i r s t  check the  t h y r e c t o r  from the cop- 
pe r  extension on the  brushholder on Ring #3 (nearest  t o  r o t o r  winding) 
t o  the ground lug .  Reverse the  ohmmeter connection. The t h y r e c t o r  
should n o t  conduct i n  e i t h e r  d i r e c t i o n .  I f  there i s  a de f l ec t i on ,  d i s -  
connect the gpay l e a d  connection on the t h y r e c t o r  i n  the o u t l e t  panel. 
Proceed t o  check a1 1 diodes as o u t l i n e d  under Br idge Assemblies. 

6. Before removing the  paper i n s u l a t i o n  from under brushes, check ou t  the  
r o t o r  as o u t l i n e d  under f i e l d  assembly. I f  vol tage i s  c o r r e c t  a t  no 
l o a d  b u t  drops excessively  on load, and c o r r e c t  speed i s  maintained, 
suspect the con t ro l  f i e l d  o r  t he  con t ro l  f i e l d  connections. 

7. When the vol tage,  a t  co r rec t  speed, i s  very low a t  no l oad  and approxi-  
mately 50% o f .  r a t i n g  on load, the base s t a t o r  winding may be open. 
Check f o r  a c i r c u i t  between the brown leads connected t o  the  base f i e l d  
br idge.  Disconnect one lead before making check. 



BRIDGE ASSEMBLIES 
BR-4036B5 

1. Base F i e l d  R e c t i f i e r  Br idge  Assembly 6-5299-1 
2. Negat ive Cont ro l  F i e l d  R e c t T f i e r  Br idge  Assembly 6-5298-3 
3. P o s i t i v e  Con t ro l  F i e l d  R e c t i f i e r  B r i dge  Assembly 6-5297-3 

Caution: When r e p l a c i n g  diodes a s o l d e r  connect ion i s  requ i red .  I t  i s  very  impo r tan t  t h a t  
the  s o l d e r  j o i n t  i s  made q u i c k l y .  Use a h o t  i r o n  and remove immediate ly  when t h e  s o l d e r  
f lows. The diode can be dest royed by pro longed heat. Check t he  d iode w i t h  t he  ohmmeter 
be fo re  i n s t a l  l i n g .  

Check f o r  De fec t i ve  Diode 

1. Disconnect a l l  e x t e r n a l  w i r i n g  f rom both AC and DC c i r c u i t s .  ( C a r e f u l l y  mark the  
p o i n t  o f  connect ion o f  each w i r e  t o  assure p roper  re-connect ion) .  

2. A diode t h a t  i s  i n  good o rde r  w i l l  conduct c u r r e n t  i n  one d i r e c t i 0 . n  and b lock  i n  
t he  oppos i te .  The conduct ing d i r e c t i o n  i s  marked on t he  case by an arrow(9F)on 
t h e  l a r g e r  and by a c o l o r  band on t h e  smaller(&). 

3. Use an ohmmeter ( o r  a 1.5 v o l t  f l a s h  l i g h t  b a t t e r y  and bu lb  as i l l u s t r a t e d )  t o  
check t he  c u r r e n t  d i r e c t i o n .  Connect p o s i t i v e  a t  t he  base o f  t he  arrow and nega- 
t i v e  a t  the  end t o  which t h e  arrow p o i n t s .  (See i l l u s t r a t i o n )  A diode t h a t  con- 
ducts i n  bo th  d i r e c t i o n s  o r  n e i t h e r  d i r e c t i o n  i s  de fec t i ve .  

A l t e t - r i d t i ,  ' ! l i l ( l r l \  f o r  t e ~ t i r l q  a t i iodc  if an ohrnrneter i s  no t  a v a i l a b l e .  
- - I  _ -- 



BRUSH HOLDER ASSEMBLY 

Models ra ted a t  2000 watts and under use one bracket assembly@as shown 
i n  s o l i d  l ines.  Models above t ha t  r a t i n g  have two brushes n r ings # I  
and 62 (numbering from end o f  shaf t )  and use added b r a c k e t b a s  shown i n  
dot ted l i nes .  

Note: When replacing brushes, the most simple method i s  t o  
, disconnect the e n t i r e  bracket assembly by removing 

the  screw a t  each end. The bracket can then be t i l t e d  
forward f a r  easy access t o  the brush holder caps. 

1, A-745 Brush holder bracket ( r i g h t )  6. Y-114 Brush 
2. A-746 Brush holder bracket ( l e f t )  7. S-6096 Clamp 
3. B-701 Brush holder 8. #ZOO5 Screws 
4. B-791-A Cap 9. #I110 Lock Washer 
5. B-701-B C l i p  10. #2652 Screw - S e l f  tapping 



Resi stance o f  Fie1 d C i  r c u i  t s  a t  25OC (77OF) 

Model Base F i e l d  (Ring #1 t o  3) Control F i e l d  (Ring #1 t o  2) 
~ ~ 4 0 3 6 ~ 5 J  43 t o  53 ohms Less than 1 ohm 
BR2036B 32 t o  42 ohms Less than 1 ohm 
B R4036B 43 t o  53 ohms Less than 1 ohm 
BR4036C 43 t o  53 ohms Less than 1 ohm 
BR6036C 47 t o  57 ohms Less than 1 ohm 

Note : When order ing rep1 acement f i e 1  d assemblies , be 
sure t o  include model and s e r i a l  number from 
nameplate on a1 te rna to r  frame. 

TESTING A FIELD CIRCUIT 

Make sure t h a t  a l l  brushes are no t  i n  contact w i t h  the s l i p  r ings. I f  the 
a l t e rna to r  has not  been disassembled, paper inser ted between the brush and 
s l i p  r i n g  w i l l  serve as insu la t ion .  The complete brushholder bracket can be 
removed i f  t h i s  procedure i s  preferred, by removing the screws and nuts a t  
each end o f  the bracket. The brush gear may use one bracket o r  two brackets, 
depending on the  capacity o f  the a1 ternator .  When two are used, both must be 
insu la ted o r  disconnected. 

To measure the resistance o f  the base f i e l d ,  touch the ohmmeter leads t o  r i n g  
#1 and #3 as shown i n  the i l l u s t r a t i o n .  Measure from r ings #1 and #2 f o r  the 
cont ro l  f i e l d .  

A resistance appreciably lower than shown on the tab le  ind icates shorted turns 
i n  one o r  both f i e l d  co i l s .  The resistance o f  less than one ohm on the cont ro l  
f i e l d  i s  too low t o  measure accurately w i t h  the average o h m ' t e r .  A complete 
c i r c u i t  between r i ngs  should be indicated. A h igh resistance would ind ica te  a 
broken connection. 

A grounded f i e l d  c i r c u i t  can be i d e n t i f i e d  by connecting the meter from the 
s l i p  r ings  t o  the r o t o r  shaf t .  

NOTE:. Occasionally an a l t e rna to r  w i l l  lose residual  magnetism. It i s  very 
unusual unless the a l t e rna to r  has been dis-ass.embl'ed, i n  which case i t  w i  11 be 
necessary t o  " f l ash  the f i e l d "  on the f i r s t  s t a r t .  

( con t i  nued) 



FIELD ASSEMBLY (Continued) 

A step down t ransformer w i t h  a  nominal 125 v o l t  pr imary winding and from 15 t o  
30 v o l t  secondary can be used f o r  t h i s  purpose. The pr imary should have a cord 
w i t h  a  p lug  f o r  a  w a l l  receptac le.  The secondary should have extension leads 
w i t h  i n s u l a t e d  probes. With the a l t e r n a t o r  operat ing,  p lug  i n t o  the w a l l  out-  
l e t  and i n s e r t  the probes momentdri ly i n t o  the 125 v o l t  convenience o u t l e t .  
For equipment no t  fu rn ished w i t h  the  o u t l e t ,  touch the probes t o  the connection 
of  L1 and L2. A momentary contac t  i s  a l l  t h a t  i s  requi red.  The t ransformer 
assembly can be purchased from the f a c t o r y  a t  a  nominal cos t  i f  no t  ava i l ab le  
1 ocal ly. 



STATOR ASSEMBLY 

Note: When ordering replacement s ta tor  assemblies be sure t o  
include the model and ser ial  number from the nameplate on the 
side of the generator. 

The s t a to r  assembly has a  winding t o  develop voltage for  the base f ield.  
The lead extensions from th i s  winding are colored brown. Connection from 
this  winding i s  to the base bridge. 

A single,  two pole winding i s  used f o r  two wire, single voltage models. 
This winding connects t o  the control (Series) f i e ld  bridge. The control 
bridge i s  divided into a  positive and a  negative side and i s  in ser ies  
with the 1  oad. (See bridge assembly i l lus t ra t ion)  

Three wire, dual voltage models use two ident ical ,  two pole windings. Each 
winding generates 125 volts. The voltage from ei ther  l ine to  neutral is ,  
therefore, 125. . From L1 t o  L2 the winding i s  in ser ies  for  250 volt output. 

When a  f au l t  in the s ta tor  i s  suspected each individual winding should be 
checked. The resistance of the separate windings will be low, less t h a n  
one ohm, b u t  a  complete c i r cu i t  should be indicated. IE: #S1 t o  #S2, #Sq 
to  #L1. 

The various windings should also be checked for  ground. For this  purpose 
connect an ohmmeter from a  bare spot on the frame t o  one lead of each coi l .  
A meter deflection indicates a  grounded winding. 

When a l l  s t a to r  leads are disconnected, there should be no c i rcui t  from one 
winding to any other. If  a  c i r cu i t  i s  indicated the winding i s  shorted. 

If  any of the above conditions are indicated, the s t a to r  assembly must be 
rep1 aced. 



S E R V I C E  D I A G N O S I S  
LOW OUTPUT VOLTAGE 

POSSIBLE CAUSE REMEDY 

o f  ra t inq .  
be fec t i vk  compound f i e l d  c i r c u i t .  F i e l d  

I 
1 See informat ion f o r  t es t i ng  f i e l d  c i r c u i t s .  

Low Speed 

High l i n e  lass. Indicated by lower voltage a t  
load than a t  generator terminals 

Shorted o r  grounded f i e 1  d co i  I .  I n  some cases 
one c o i l  only, t h a t  i s  shorted o r  grounded, 
w i l l  reduce voltage t o  approximately one h a l f  

connected t o  Rings #1 and #2 1 
Defective cont ro l  f i e l d  bridge. 1 .  See informat ion - -- on t es t i ng  bridge assemblies. 

1. Check f o r  overload on the engine. 
2 .  'Defective governor. Check governor spr ing 

tension, t i g h t  or  defect ive t h r o t t l e  levers 
and j o i n t s .  

3. ~ e f e c t i v e  engine. 
Increase s ize 'of l i n e  wir ing.  Might a lso be 
the r e s u l t  o f  loose connections which w i l l  be 
ind icated by excessive heating a t  the loose 
connecti ons . 
See informat ion for  t es t i ng  f i e l d  c i r cu i t s .  

H IGH OUTPUT VOLTAGE 
' Check governor l inkage, spr ing tension, etc. 

Governor l inkage must be. f ree from d i r t  & gum, 
EXCESSIVE HEATING - 

tlogged vent i  l a t j n g  i n l e t  and/or outlet.. I C l  ean,~make s u r e i n t e r i b r  i i unobs t ruc ted .  ' 

Excessive heat from other equipment I Construct b a f f l e  o r  some means t o  d i r e c t  heat 
i n  another d i rec t ion.  - 

Over1 oad I Reduce Load 
L 

NO OUTPUT VOLTAGE 

Poor Brush Contact: Brushes t i g h t  i n  holder 

Meak Brush Spring Tension 

nlm on Co l lec to r  ~ i n ~ s  caused by corrosive 
o r  d i r t y  atmosphere. 

be fec t i ve  R e c t i f i e r  Bridge (See i 11 us t ra t i on  
f o r  method o f  checking br idge) 

open f i e l d  c i r c u i t  (see i l l u s t r a t i o n  f o r  
method f o r  checking) 
Grounded o r  shorted f i e l d  c o i l  ( s )  (See i l l u s -  
t r a t i o n  f o r  method) 
Loss o f  res idua l  magnetism. This i s  a condi- 
t i o n  brought about by some unusual condi t ion.  
It w i l l  always occur a f t e r  disassembly. 

Defect ive  Stator :  
Shorfea GiiidTn?j.- TEi F Fai i  6e-i 3eiitTfTeiT 6y-tFe- 
use o f  a "growler" a t  a competent re-winding 
shop. ----- _-------------  - - 
Grounded w~na i i c j .  Check by t e s t  lamp from- 
s t a t o r  winding to frame. --- -------  - 
7JpFnnwTn3iiig9circuit. Check a l l  c i r c u i t s  for  
con t inu i t y .  I E :  S2 t o  S1, S4 t o  L 

1 

Clean Brush Holder. Brush should move f r e e l y  
, i n  holder. 
' Brush spr ing tension should snap brush i n t o  

contact w i t h  r i n g  when l i f t e d  and released. 
Clean r ings w i  t h  f i ne  sandpaper dur ing ro ta-  
tion.. Caut i on : Tape sandpaper 
t o  s t i f f  cardboard f o r  safety. 
Replase defect ive bridge assembly. Find . 
assembly number under DIODE ASSEMBLY i n  parts 
l i s t .  
Replace Rotor Assembly. 

Rep1 ace Rotor Assembly. 

See note under f i e l d  assembly f o r  procedure 
t o  res tore  magnetism. 

Replace the Stator .  See i l l u s t r a t i o n  fo r  
t es t i ng  method. ( Include generator model 
and s e r i a l  number on the order. ) 


