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Test ing P o l i c y  

Before any generator i s  shipped from the factory, i t  i s  f u l l y  checked f o r  performance. The generator 
i s  Loaded t o  i t s  f u l l  capacity, and the voltage, current, and frequency are c a r e f u l l y  checked. 

Rated output o f  generators i s  based on factory  tests  o f  t y p i c a l  un i ts ,  and i s  subject  to, and Limited 
by, the temperature, a l t i t ude ,  fuel,  and other conditions spec i f i ed  by the manufacturer o f  the appl icable 
engines and governors in each i n s t a l l a t i o n .  

This two bearing r o t a t i n g  f i e l d  generator i s  a d i rec t  dr ive, two bearing generator s p e c i f i c a l l y  designed 
f o r  auxi l i a r y  PTO d r i v e  and vehic le  mounting. It provides primary pouer f o r  Lighting, motors and equipment loads 
f o r  the emergency rescue (ER) market. The height and length are minimized t o  permit f i t t i n g  between the r a i l s  
o f  rescue vehic les w i th  a m i n i m  o f  box and chassis modi f icat ion and cost. The generator uses simple, proven 
e x c i t a t i o n  and boost c i r c u i t s  f o r  exceptional motor s ta r t ing  a b i l i t y .  The u n i t  i s  complete, tested and ready 
f o r  ins ta l la t ion .  ALL items necessary f o r  i n s t a l l a t i o n  are included except mounting, d r i v e  and w i r i n g  hardware. 
The generator i s  equipped w i th  a wide spaced four  foot  mounting, 1-5/8 keyed d r i v e  input  sha f t  and junct ion box 
f o r  w i r ing  e l e c t r i c a l  output. The junc t ion  box i s  designed t o  provide complete access t o  a l l  the e l e c t r i c a l  
c i r c u i t s  from the e l e c t r i c a l  output end w i th  the removal o f  a s i n g l e  end cover. The u n i t  i s  f u l l y  tested t o  
insure proper operat ion o f  a l l  components, system performance and r e l i a b i l i t y .  

The generator design i s  an 1800 rpm, 4 pole, 60 Hz ser ies o f  f i v e  u n i t s  ranging from a 35 ku (35,000 
Watt), 120/240 v s i n g l e  phase through 75 kw (75,000 Watt), 120/240 v o l t  three phase. Comparable special  order 
50 Hz models are avai lab le.  50 Hz models operate a t  1500 rpn  and must be derated approximately 20%. Base 50 
Hz model i s  ra ted a t  27 Ku (27,000 Watt). The generator has a current boost transformer compensated brush type 
exc i ter ,  revolv ing field design-The generator i s  s e l f  excited with magnetic inser ts  t o  insure r e l i a b l e  buildup. 
I t  i s  inheren t l y  regulated t o  +/- (p lus o r  minus) PA - no Load t o  f u l l  ra ted Load a t  u n i t y  power fac to r  (1.0 
p f ) .  I t  can be operated continuously under any Load w i th in  i t s  ra t ing.  The frequency regu la t ion  i s  dependent 
on the d r i v e  engine and governor. Typical emergency rescue vehicles are usua l l y  equipped w i t h  large engines and 
prec is ion e lec t ron ic  governors that  are able t o  maintain the output frequency t o  w i t h i n  less than a 1 cyc le  
var ia t ion.  The generator i s  designed t o  maintain proper output vo l tage even i f  operated a t  up t o  a 3 cyc le  
v a r i a t i o n  (61.5 Hz - 58.5 Hz) no load t o  f u l l  rated load. 

The vehic les power input PTO d r i v e  sha f t  operates a t  1800 r p n  (1500 rpn f o r  50 Hz) and must provide 
approximately 2 Hp per required kw. See speci f icat ions f o r  the d r i v e  power requirements o f  each model. The PTO 
d r i v e  power i s  genera l ly  taken from an a u x i l i a r y  d r i ve  output on the veh ic le  transmission o r  through a specia l  
gear reduct ion box d r i ven  by a modif ied s p l i t  d r i ve  l ine.  The power i s  coupled t o  the generator through a 
r o t a t i n g  d r i v e  shaf t ,  genera l ly  wi th  un iversa l  or constant v e l o c i t y  jo in ts .  
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The ra ted  power o f  each generator i s  subject to, and i s  Limited by the engine input  power provided. Both 
the generator and the engine are a f fec ted  by temperature. I n  addit ion, the  engine i s  derated by a l t i t u d e  and 
a l l  other ambient condi t ions spec i f i ed  by the engine manufacturer. Dr i ve  engine power w i l l  t y p i c a l l y  decrease 
about 3-1/2% f o r  each 1000 ft. above sea level ,  and w i l l  decrease an add i t i ona l  1% f o r  each 10 degrees 
fahrenheit  above 60 degrees fahrenheit .  

UNPACKING INSTRUCTICNS - Not ice * 

Uhen unpacking the generator, be sure t o  inspect i t  c a r e f u l l y  f o r  f r e i g h t  Loss o r  damage. I f  Loss o r  
damage i s  noted a t  the t ime o f  de l ivery,  requi re that  the person making the d e l i v e r y  make note o f  the Loss o r  
damage on the f r e i g h t  b i l l ,  o r  a f f i x  h i s  signature under the consigneels memo o f  the  Loss o r  damage. Contact 
the c a r r i e r  f o r  c la im procedures. 

Uhen loss o r  damage i s  noted a f t e r  del ivery, segregate the damaged material ,  and contact the  c a r r i e r  
f o r  c la im procedures. 

IICONCEALED DAMAGE" i s  understood t o  mean damage t o  the contents o f  a package which i s  not  i n  evidence 
a t  the t ime o f  d e l i v e r y  by the ca r r ie r ,  but  which i s  discovered Later. The c a r r i e r  o r  c a r r i e r s  are responsible 
f o r  merchandise l o s t  o r  damaged i n  t rans i t .  The t i t l e  t o  goods res ts  w i th  the consignee when generators are 
shipped FOB factory ,  and on ly  the consignee can l e g a l l y  f i l e  claims. 



Unpacking 

1. Care fu l l y  examine the car ton  and p a l l e t  f o r  v i s i b l e  f r e i g h t  damage before opening. Imnediately 
repor t  any suspected damage t o  the f r e i g h t  c a r r i e r .  Donat s i g n  the f r e i g h t  b i l l  u n t i l  the 
external  examination i s  complete. 

L 

2. Care fu l l y  dismantle ca r ton  and examine the generator f o r  concealed damage. 

3. A f t e r  inspect ing the generator f o r  external phys ica l  damage, check f o r  the fo l low ing  items 
packed ins ide the carton. 

a. Owner's manual, and 
b. Repair Par ts  L i s t .  
c. Any add i t i ona l  accessories ordered ( i f  any). 

Remove ho ld  down bol ts ,  (4). 

5. U n i t  can now be l i f t e d  from shipping pa l le t .  

SAFETY INFORHATIOW 

- Caution - : Indicates any cond i t i on  or pract ice, which i f  not s t r i c t l y  observed o r  remedied, could 
resu l t  i n  damage o r  dest ruct ion o f  the equipment. 

- Yarning - Indicates any cond i t i on  o r  practice, which i f  not s t r i c t l y  observed, COULD RESULT I N  
personal i n j u r y  o r  poss ib le  LOSS OF LIFE. 

Despite t h e  safe design o f  t h i s  generator, operating i t  imprudently, neglect ing i t s  maintenance, o r  
being careless w i th  i t  can cause serious i n j u r y  o r  death. This generator i s  powerful enough t o  de l i ve r  a f a t a l  
e l e c t r i c  shock. Al low only  a responsible and capable person t o  operate t h i s  generator. 

I n s t a l l i n g  and wi r ing a generator i s  not a lado i t  yoursel faa pro ject .  Consult a qua l i f i ed ,  Licensed 
e l e c t r i c i a n  o r  contractor. The i n s t a l l a t i o n  must comply w i th  a l l  nat ional,  s ta te,  and Local codes. 
Do not a l low anyone t o  operate the generator without proper inst ruct ion.  
Avoid touching l i v e  terminals o r  receptacles. 
Be extremely carefu l  i f  operat ing t h i s  generator i n  r a i n  o r  snow. 
This generator must be proper ly  grounded. 
Hot parts, moving parts, and generator output a l l  can ser ious ly  i n j u r e  the generator operator. The 
operator must use caution and remain a l e r t  when using t h i s  generator. 
Provide permanent safety  guards and shields f o r  the input power d r i v e  system. 
Keep a l l  sa fe ty  guards and power sh ie lds i n  pos i t i on  and t i g h t l y  secured wh i le  equipment i s  operating. 
When working around t h i s  generator and d r i ve  system, do not wear neckties, loose a r t i c l e s  o f  c lo th ing,  
o r  anything e lse tha t  can be caught i n  the generator o r  d r i v e  system parts. 
The generator manufacturer recomnends that  on ly  q u a l i f i e d  e l e c t r i c a l  technicians be allowed t o  serv ice 
( i n s t a l l ,  maintain, repair, o r  replace parts) t h i s  generator, and tha t  on ly  fac to ry  approved repa i r  
pa r ts  be used i n  it. 
Do not  work on t h i s  generator ( o r  other p o t e n t i a l l y  hazardous equipment) when fatigued. 
Use extreme caution when working on e l e c t r i c a l  components. High generator output voltage can cause 
serious i n j u r y  o r  death. 
Keep the generator and the area around i t  clean. Remove a l l  mater ia l  tha t  can create dangerous 
condit ions, such as grease, water, ice, and snow. Also remove a l l  f l a m b l e  mater ia l  from the area. 
Keep f i r e  ext inguishers on the vehic le  a t  a i l  times. Ext inguishers ra ted  ABC by the NFPA are 
appropriate f o r  t h i s  use. Consult the Local f i r e  department i f  you have questions regarding f i r e  
ext inguisher  rat ings. Keep the ext inguisher proper ly  maintained and be f a m i l i a r  w i th  i t s  proper use. 



INSTALLATIOW 

Before proceeding wi th  the i n s t a l l a t i o n ,  be sure the d r i v e  Line and engine are d isabled and cannot 
acc identa l ly  operate whi le  the generator i s  being insta l led.  

Also, be fo re  beginning the i n s t a l l a t i o n  process recheck the voltage, power r a t i n g  and physical s i z e  and 
d r i v e  l i n e  r a t i n g  and speed, horsepower etc. Be cer ta in  they can handle the intended Load and are corrpatible 
wi th  the requi red veh ic le  equipment voltage, phase and current rat ings. Plans f o r  i n s t a l l a t i o n  should be 
prepared w i th  proper a t t e n t i o n  t o  mechanical and e l e c t r i c a l  engineering d e t a i l  t o  assure a sa t i s fac to ry  system 
ins ta l la t ion .  The information i n  t h i s  manual i s  o f fered as a guide t o  f i n a l i z i n g  your i n s t a l l a t i o n  plans. The 
i n s t a l l a t i o n  sequence i s  s m r i z e d  below: 

A. Plan the  i n s t a l l a t i o n  : 

1. Space required f o r  i n s t a l l a t i o n  and service access 
2. Protected locat ion, c lose t o  e l e c t r i c a l  connections 
3. Mounting frame 
4. Clear o f  nmisture and d i r t  
5. Shielded from excess heat and co ld 

B. Mounting generator system. 

C. Clear, protected source o f  v e n t i l a t i o n  o f  generator. 

D. Dr ive Line a l igned w i t h i n  5 degrees (10 degrees max). 

E. Pre-wire system check. Engine exhaust system plumbed c lear  o f  generator and wi r ing.  

F. I n i t i a l  system start-up. 

G. Generator e l e c t r i c a l  power connections. 

H. F ina l  system check. 

A. Space requ i red  and Location. 

1. The space requi red should al low f o r  ample working room around and i n  back o f  generator. A general r u l e  t o  
fo l low i s  6 inches m i n i m  clearance a l l  around the un i t .  This al lows serv ice men t o  repa i r  and remove engine 
o r  generator p a r t s  i n  the event serv ice i s  needed. I n  general, a l l  serv ice can be performed from the rear  o f  
the generator junc t ion  box. 

2. The generator must be mounted i n  d i r e c t  l i n e  with the d r i v e  l i ne .  Allow space f o r  cool ing a i r  t o  sweep 
across the she l l .  Locate as close t o  e l e c t r i c a l  service as possible. This w i l l  reduce the cost o f  e l e c t r i c a l  
w i r ing  and minimize the Losses i n  the power conductors. Posi t ion the u n i t  t o  keep c lear  o f  the d r i v e  l i n e  and 
exhaust runs. P ro tec t ion  from adverse weather condit ions and road spray must be provided without r e s t r i c t i n g  
adequate v e n t i l a t i o n  f o r  cooling. Careful  planning w i l l  e l iminate c o s t l y  rework. 

3. Mounting support - frame Loading - frame type and strength should be taken i n t o  considerat ion when 
i n s t a l l i n g  an emergency rescue generator. 

4. Moisture and d i r t  - a l l  e l e c t r i c a l  equipment should be protected from excessive moisture. Fa i lu re  t o  do 
so w i l l  r e s u l t  i n  de te r io ra t ion  o f  the i n s u l a t i o n  and w i l l  r e s u l t  i n  shor t  c i r c u i t s  and grounds. 

Foreign mate r ia l s  such as dust, sand, 1 i n t  and abrasive mater ia ls  have a tendency t o  cause excessive wear, 
not on ly  t o  the  engine parts, but a lso t o  the generator parts, p a r t i c u l a r l y  the brushes. It i s  important tha t  
the u n i t  be i n s t a l l e d  i n  a reasonably c lean Location f o r  best service. 

5'. Heat and c o l d  - a l l  generators and engines give o f f  considerable heat when they a re  running. I n  addit ion, 
these u n i t s  a re  genera l ly  mounted i n  a somewhat res t r i c ted  locat ion which precludes na tu ra l  convective cool ing. 
I t  i s  important t h a t  the temperature o f  the anbient a i r  around the u n i t  no t  exceed 105 degrees fahrenheit  whi le  
operating. Add i t i ona l  cool ing louvers o r  fans may be necessary i f  adequate cool ing f low i s  not  provided by 
engine cool ing a i r  discharge. 



- Caution - 
The generator should be bo l ted  s o l i d  t o  a heavy s tee l  cross channel o r  p la te.  I t  i s  recomnended tha t  

the  generator be mounted on a s tee l  sub-frame which f a c i l i t a t e s  easy removal o f  the generator f o r  b e t t e r  serv ice 
access t o  the chassis o r  f o r  generator repair.  

Shock mounting the generator o r  mounting frame i s  general ly not recomnended do t o  poss ib le  harmonic v ibrat ion,  
d r i v e  misalignment and mounting stress. . 

C. V e n t i l a t i o n  o f  generator 

This i s  an a i r  cooled generator. This u n i t  i s  equipped with a suc t ion  fan  t o  cool  the r o t o r  and s ta to r .  
Therefore i t  w i l l  be necessary t o  insure tha t  the hot a i r  discharge plune gets out o f  the mounting area. 

D- D r i v e  line and L h i c a t i o n  

I n s t a l l  input  PTO d r i v e  shaft .  60 Hz u n i t s  operate a t  1800 rpn. 50 Hz a t  1500 rpn. See spec i f i ca t ions  
f o r  the d r i v e  power requirements of each model. The PTO d r i v e  l i n e  power should be maintained i n  as s t r a i g h t  
a Line as possible. I n s t a l l  the generator so the d r i v e  Line i s  a l igned t o  w i t h i n  5 degrees (10 degrees max). 
Be sure tha t  the auxi 1 i a r y  d r i v e  power output on the vehic le  transmission and the gear reduct ion box i s  capable 
o f  the expected mechanical Load. I t  i s  general ly recomnended that  the d r i v e  shaf t  be balanced t o  minimize d r i v e  
Line v i b r a t i o n  and stress. 

The generator uses permanently lubr icated bearings. No fu r ther  Lubr icat ion i s  necessary (o r  possible).  
Bearings should be checked annually t o  minimize po ten t ia l  catastrophic fa i l u res .  

E. Pre-Wire system check: 

Before w i r i n g  the generator t o  the d i s t r i b u t i o n  load c i r c u i t s ,  the i n s t a l l a t i o n  and operat ion o f  the 
d r i v e  system and generator should be checked t o  insure proper d r i ve  Line, engine and generator operation. 

Use the fo l low ing  check L i s t  t o  v e r i f y  correct  i n s t a l l a t i o n  before s t a r t i n g  the engine: 

Item Check 

1. Dr i ve  engine - Lube o i l ,  coolant and f i l t e r s .  
2. U n i t  mounting base and hardware. So l id  and b o l t s  torqued. 
3. V e n t i l a t i o n  c lea r  and protected. 
4. Clearance on a l l  s ides and service access on end. 

A f t e r  completing the  above checkl ist ,  the generator i s  ready f o r  the i n i t i a l  s ta r t -up  test .  

F. I n i t i a l  s t a r t  and t e s t  procedure 

1. See vehic le  manufacturers inst ruct ions f o r  operat ing procedures. The generator should be tu rn ing  a t  
spec i f i ed  rpn and producing correct  voltage and frequency. I f  the generator f a i l s  t o  operate as specif ied, s top 
the engine and r e f e r  t o  the t rouble shooting sect ion o f  t h i s  manual. 

2. U i t h  the engine running smoothly, check the no load voltage and frequency a t  terminals G I  (TI), G2 (T2) 
and G3 (T3). G1 ( T I )  and e i t h e r  G2 (72) o r  63 (T3) are Located a t  the boost transformer. On s i n g l e  phase u n i t s  
(models ending i n  -3/ o r  -53/), no G2 (T2) Lead i s  present. The fo l low ing  voltages are present on the generator 
output terminals measured from l i n e  t o  Line and l i n e  t o  neutral .  Note the correct  vo l tage group by Locating the 
vo l tage connection s u f f i x  i n  the generator model number: 

i.e. - 45PSB4G-l7JA - the -17 spec i f i es  the 120/240 v o l t ,  4 wire, 3 phase delta, 60 Hz 
connection. Voltage connections are: 

-3 120/240 vo l t .  60Hz, Iph. -53 110/220 vo l t .  50Hz, lph. 
- 4 120/208 vo l t .  60Hz, 3ph. 
-17 120/240 vo l t .  60Hz, 3ph. -517 110/220 vo l t .  50Hz, 3ph. 



UHYECTIOLI VOLTAGE 
CODE ( l i n e  t o  l i n e )  

FREUEYCY (Hz) 

-3/ G1 (TI )  t o  G3 (T3) 240-250 vac freq. 60 To 61 Hz 

-4/ G1 ( T I )  t o  G3 (T3) 208-230 vac freq. 60 To 61 Hz 
G2 (T2) t o  G1 ( T I )  208-230 vac freq. 60 To 61 Hz 
G3 (T3) t o  G2 (T2) 208-230 vac freq. 60 To 61 Hz 

-17/ G1 (TI )  t o  G3 (T3) 240-250 vac freq. 60 To 61 Hz 
G2 (T2) t o  G1 ( T I )  240-250 vac freq. 60 To 61 Hz 
G3 (73) t o  G2 (72) 240-250 vac freq. 60 To 61 Hz 

-53/ G1 ( T I )  t o  G3 (73) 220-230 vac freq. 50 To 51 Hz 

MWWECTIOLI VOLTAGE FREWENCY (Hz) 
CODE ( l i n e  t o  neut) 

-3/ G1 ( T I )  t o  N 120-125 vac 
G3 (T3) t o  N 120-125 vac 

-4/ G1 (11) t o  N 120-125 vac 
GZ (TZ) t o  N 120-125 vac 
G3 (T3) t o  N 120-125 vac 

-17/ G1 ( T I )  t o  N 120-125 vac 
G2 (72) t o  N 120-125 vac 
G3 (T3) t o  N* 208-217 vac* 

- 53/ G1 (TI )  t o  N 110-115 vac 
G3 (73) t o  N 110-115 vac 

*G3 i s  the 'high'  o r  ' w i l d 1  Leg. This voltage c d i n a t i o n  i s  normal f o r  the 3 phase d e l t a  
winding 

* Not ice * 

I f  f o r  any reason dur ing the check-out procedure the voltage and frequency are not  correct,  s top the 
engine and r e f e r  t o  the trouble-shooting procedures. 

A f t e r  v e r i f y i n g  the voltage and frequency are correct,  prepare f o r  f i n a l  w i r i n g  o f  the generator by 
d isab l ing  the d r i v e  system and o r  engine. The generator can nou be c o w c t e d  t o  the Load c i r c u i t s .  

G. Generator E l e c t r i c a l  P o w r  Cornections 

ALL w i r i n g  should be done by an experienced e lec t r i c ian ,  and should conform t o  the nat ional  e l e c t r i c a l  
code and w i th  s t a t e  and loca l  regulat ions. 

The generator terminals are marked G o r  T: The 11hotf8 leads [marked G1 (62) and 633 are wired t o  the  main 
l i n e  c i r c u i t  breaker i n  the d i s t r i b u t i o n  panel. The neu t ra l  wi re i s  run t o  the  neu t ra l  terminal in the 
d i s t r i b u t i o n  panel. Note: Most codes requi re that  the neu t ra l  conductor be 'bonded' (grounded d i r e c t l y  t o  the 
frame o f  the generator). Check loca l  codes t o  insure compliance. Refer t o  the na t iona l  e l e c t r i c a l  code NEC f o r  
por tab le / mobi le equipnent. No fu r ther  e l e c t r i c a l  connections are required. 



The Load current  carry ing wires (L) o r  ( T I  must be sized t o  handle the maximum Load current without 
excessive voltage drop. By NEC code, conductors must be heavy enough t o  handle the f u l l  current r a t i n g  o f  the 
main Line c i r cu i t -b reaker  (or  fuse) i n  the load d i s t r i b u t i o n  panel p ro tec t ing  the conductors. 

A l l  wires should be i n s t a l l e d  i n  r i g i d  o r  f l e x i b l e  conduit. (Knockouts are provided i n  the con t ro l  box). 
Because o f  the many d i f f e r e n t  types o f  w i r ing  service, feeder, and d i s t r i b u t i o n  panels used on rescue equipment, 
no spec i f i c  u i r i n g  ins t ruc t ions  can be provided. 

Please note: I f  a u x i l i a r y  (Shore/Canarercial) powr may a lso  be comected t o  the  Load f o r  
demonstration, t r a i n i n g  o r  a l t e r n a t e  source pouer, THERE WST BE AN ISOUTIOW SUITCH TO PREVENT 
BACK-FEED OF COmERCIAL POUER INTO.THE GENERATOR OR GENERATOR P W E R  INTO THE COCPIERCIAL LINE. 

Uhen the load i s  connected t o  the generator there must be absolute ly  no feedback from the generator t o  
the power Line o r  from the power Line t o  the generator during any operat ing condit ion. Uhen c o r r e c t l y  connected, 
the design o f  the w i r i n g  contro l  system prevents an p o s s i b i l i t y  o f  feedback. Improper i n s t a l l a t i o n  can create 
a serious hazard t h a t  could resu l t  i n  equipment damage, serious personal i n j u r y  o r  death. 

H. F~ML System Check 

Recheck voltages a t  mainl ine c i r c u i t  breaker. Voltages should match readings taken a t  the pre-wi re 
check-out. I f  problems are noted, consult  troubleshooting sect ion o r  factory. 

OPERAT IOU 

Since the generator i s  s e l f  exc i ted  and regulated, no operat ional contro ls  f o r  the generator are needed. 
The vehic le  manufacturer w i l l  provide operat ion manual f o r  the contro l (s) .  

A. General in format ion 

The main components o f  the generator are: Stator/bar and r ing, boost transformer, r o t a t i n g  f i e l d ,  r o t o r  
mounted cool ing fan, brushes, brush holder assembly, end brackets, and junct ion box. Before performing any 
maintenance on the  generator, i s o l a t e  and/or d isable the d r i v e  system so the wi t  can n o t  be acc iden ta l l y  
s ta r ted  whi le  being repaired. - 

Service/maintenance items include per iod ic  external physical inspect ion f o r  missing hardware o r  damage 
t o  mounting o r  d r i v e  system. I t  i s  recomnended tha t  the generator be operated a t  l eas t  monthly under normal 
Loads t o  f a m i l i a r i z e  operators wi th  the  procedures and contro ls  as wel l  as t o  d r y  out any accunulated 
condensation o r  o ther  moisture i n  the generator e l e c t r i c a l  windings. The maintenance and service a t t e n t i o n  
invested w i l l  insure g e t t i n g  the peak performance that was designed i n t o  the un i t .  

6. Generator maintenance 

1. Brushes 

Under o rd inary  circunstances, brushes w i l l  operate f o r  extremely Long per iods without requ i r ing  
replacement. They should be inspected a f t e r  the f i r s t  5000 hours o f  operation, and a f t e r  every 1000 hours o f  
operat ion thereaf ter .  Remove brushes one a t  a time and check f o r  Length; be sure tha t  each moves f r e e l y  i n  the 
brush holder. Brushes should be replaced when worn down t o  3/818. Replace brushes i n  complete sets, never s ing ly .  
When replacing brushes, be carefu l  t o  reconnect the lead wires properly.  

Poor contact ( o r  llskipping'l) between brush and s l i p  r i n g  i s  caused by o i  1 and g r i t ,  f l i n t ,  o r  other hard 
substance on the brush, o r  by the brush no t  being properly shaped t o  f i t  the s l i p  r ings.  Remedy these defects  
by f i t t i n g  the brushes t o  the s l i p - r i n g  curvature. Place # 00 sandpaper under the brushes wi th  the abrasive s ide  
t o  the brushes, and work i t  back and f o r t h  u n t i l  the brushes are the same shape as the s l ip - r ings .  

2.  S l i p  r ings  

The two continuous copper r ings  Located a t  the end o f  the r o t a t i n g  f i e l d  are the  e x c i t a t i o n  s l i p  r ings. 
For proper generator output, the surface o f  the s l i p  r ings must have a smooth, shiny, h i g h l y  pol ished f i n i s h .  
Normal brush seat ing w i l l  t ransfer  a sh iny black f i n i s h  tha t  w i l l  seal the copper surface. This f i n i s h  should 
not be removed unless i t  becomes d u l l  o r  begins t o  bui l d  up. Under sustained use, i t  i s  advisable t o  check and 
i f  necessary, p o l i s h  the  r i n g  surfaces w i th  a crocus c l o t h  t o  maintain the smooth f i n i s h .  



C. E l e c t r i c a l  test ing: 

1. Test ing generator r o t a t i n g  f i e l d  f o r  opens and grounds 

a. Disconnect f i e l d  s l i p  r ings  from r e c t i f i e r .  
b. Set mult i -meter t o  read resistance (ohms), and connect the meter leads t o  the  s l i p  r ings. See 
technica l  data on the repai r  pa r ts  L i s t  f o r  correct  resistance f o r  the un i t .  

I f  f i e l d  i s  de fec t i ve  i n  an open condit ion, the meter w i l l  read i n f i n i t e  resistance. Repair 
s l i p  r i n g  connection o r  f i e l d  junper connection i f  possible. I f  not, replace e n t i r e  ro tor .  
c. Connect one meter lead t o  the s t a t o r  she l l  and the other Lead s t i l l  connected t o  one o f  the f i e l d  
s l i p  r ings. 

I f  meter ind icates con t inu i t y  (any resistance reading), the f i e l d  i s  grounded and should 
be replaced. 

2. Test ing S ta to r  f o r  opens and grounds. 

a. Disconnect s t a t o r  Leads (Hot and Neutral)  
b. Ground t e s t  

Set mult i -meter t o  read resistance, ho ld ing one meter Lead against a clean spot on the s t a t o r  she l l ,  
touch the  other  lead t o  any of the power conductors ( G I ,  G2 o r  G3). 

I f  meter ind icates con t inu i t y  (any resistance reading), the s t a t o r  winding i s  grounded. Faults 
causing the  grounded condition, even i f  v i s u a l l y  detected, are genera l ly  not  repairable. Replace the 
s t a t o r  i f  i t  i s  grounded. 
c. Test ing f o r  opens 

(meter s t i l l  set t o  read resistance - Rxl). 
Holding one meter lead on G I  lead, touch other meter lead t o  G3, (and G2 i f  appl icable).  Record the 

readings. The meter should ind icate con t inu i t y  (very Low resistance). I f  not (i.e. i f  meter ind icates 
i n f i n i t e  resistance) par t  of s t a t o r  winding i s  open and the e n t i r e  s t a t o r  must be replaced. 
Check f o r  open between a l l  s ta to r  leads i n  same manner. Again, record your r e s u l t s  f o r  reference. 

3. Test ing r e c t i f i e r s  

The f i e l d  e x c i t a t i o n  r e c t i f i e r  i s  a ful l -wave bridge r e c t i f i e r .  This type o f  r e c t i f i e r  has four 
terminals, two AC, a DC+ (posit ive),  and a DC- (negative). The r e c t i f i e r  t e s t  Procedure fol lows: 

Connect one ohmneter lead t o  the p o s i t i v e  DC+ terminal, and the other  lead t o  each o f  the AC terminals 
i n  turn. A high o r  low resistance reading w i l l  be obtained. Reverse the meter leads, and an opposite reading 
should be observed. Now check from the negative terminal t o  each o f  the AC terminaLs, using the same procedures. - Check each terminal  both mays t o  the case. No resistance reading should be observed. Check between the  two AC 
terminals. There should never be any reading e i t h e r  d i r e c t i o n  between the AC terminals. A r e c t i f i e r  t h a t  does 
not  pass any o f  these t e s t s  i s  defect ive and must be replaced. 

I f  a battery-powered tes t  l i g h t  i s  used, fo l low the procedures described above. I f  the r e c t i f i e r  i s  
good, the l i g h t  w i l l  come on i n  one d i r e c t i o n  on ly  between a DC and AC terminal,  but never between the terminals 
and the  case o r  between the two AC terminals. 

I f  the r e c t i f i e r  f a i l s  any o f  the above tests, i t  should be considered defect ive and replaced. 

4. Transformer t e s t i n g  

The transformer i s  mounted on the end o f  the generator above the brush rack and s l i p  r ings. There are 
four  secondary wires t h a t  provide a l te rna t i ve  connection patterns f o r  increased o r  decreased voltage boost 
depending upon the app l i ca t ion  and connected load. Consult fac to ry  i f  changes appear necessary. The boost 
transformer provides ex t ra  current boost f o r  the  f i e l d  t o  s t a r t  large e l e c t r i c  motors and t o  compensate f o r  
normal voltage droop under load. To determine whether a transformer i s  defect ive, s top and d isable the engine, 
disconnect a l l  the  power lead wires from the transformer and the secondary leads from the r e c t i f i e r .  Measure 
the windings f o r  c o n t i n u i t y  and grounds as described f o r  the s ta to r  and r o t o r  above. Grounded transformers o r  
transformers w i th  i n t e r n a l  primary t o  secondary shorts must be replaced. 

Safety, con t ro l  c i r c u i t s  - generator p ro tec t ion  

I n  a d d i t i o n  t o  a main Line c i r c u i t  breaker t o  protect  the generator s t a t o r  and Load wir ing, an over- 
speed r e l a y  o r  c i r c u i t  should be suppl ied by the  vehic le  manufacturer t h a t  i s  fac to ry  pre-set t o  operate a t  67 
hertz, (approximately 2000 rpn on the generator shaf t ) .  DO NOT EXCEED 2000 RPM ON THE GENERATOR SHAFT FOR ANY 
REASON - CENTRIFUGAL FAILURE OF THE ROTOR IS PROBABLE AND NOT WARRANTABLE. 



D. Operating Speed: 

I f  operat ing speed i s  out o f  tolerance, consult  the vehic le  manufacturer f o r  inst ruct ions.  Under a f u l l  
load cond i t i on  o f  80 t o  100% capacity, the d r i v e  system should maintain a 59 t o  60 hz reading. - Caution - 

Under f u l l  load, do not  adjust the Hz above 60. I f  a higher hz reading i s  used, as the load i s  decreased 
and the governor i s  not  maintaining proper regulat ion, the Hz m y  go beyond the upper design L imi ts  (61.5 t o  
62 hz). 

TROUBLESHOOTING TABLE 

SYMPTOM CAUSE(S) CORRECTIVE ACTION 

No output or lou  output voltage. Open o r  shorted stator.  
Open o r  shorted f i e l d  winding. 
Generator operat ing too slow. 

Generator overloaded. 
short c i r c u i t  i n  the load. 

Loose (o r  broken) u i res  o r  
connections i n  the contro l  box. 

Defect ive r e c t i f i e r .  
D i r t y  s l i p  r ings. 

Brushes binding i n  holders. 

Loss o f  residual magnetism. 

Output voltage too h igh 

Generator overheating 

on a l l  sides 

Sparking a t  the brushes 

Replace s tator .  
Replace r o t a t i n g  f i e l d .  
Generator must be operated a t  1800 r p n  
+/- 45 rpn  f o r  proper output voltage. 
(1500 rpn  f o r  50 Hz) 
Reduce Load t o  generator nameplate. 
Disconnect the load. Check voltage 
a t  output receptacles. Check motors, 
Lights and Load Leads f o r  short 
c i r c u i t s .  Repair short.  
Remove panel cover and check a l l  
u i r i n g  and connections. Tighten 
and/or repa i r  where necessary. 
Test r e c t i f i e r .  Replace i f  defect ive. 
Clean and pol ish. Use 00 sandpaper 
and crocus c lo th,  never emery paper. 
Check brushes f o r  swel l ing: replace 
de fec t i ve  brushes: clean brush holders 
Check output voltage u i t h  sens i t i ve  
meter. I f  very Low (eg 1/2 vo l t ) ,  f l a s h  
o r  separately e x c i t e  f i e l d  u i t h  12 vdc 
bat tery .  

Dr ive input speed too high. See rescue equipment manual (governor adj. ). 
Transformer incor rec t l y  tapped. Consult generator manufacturer. 

Generator overloaded. Reduce Load. 
F i e l d  rubbing on s tator .  Check bearing condit ion. Check 

bearing bracket a l i g w n t .  
Poor ven t i l a t ion .  Clear i n l e t  and o u t l e t  a i r  vents o f  

debris.  Insure a t  least  6 inches clearance 

and i n l e t  andou t le t  vents areunobstructed. 
Short c i r c u i t  i n  f i e l d .  Repair o r  replace - shorted o r  grounded 

f i e l d  must be replaced. 
Shorted turns i n  stator.  Replace s tator .  

Generator overloaded. Reduce Load. 
Brushes not  seated properly. Contour brushes (see maintenance). 
S l i p  r ings  rough o r  eccentric. Redress s l i p  r ings  (see maintenance) 
Brushes s t i c k i n g  i n  brush rack. Remove brushes and inspect and 

cor rec t  problem. 

Brushes uorn doun shorter than Replace brush - Note: Always replace 
3/8 inch. brushes i n  f u l l  sets - donst  p a r t i a l .  
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TECHNICAL DATA 

U N I T  MODEL SERIES 27PSB4G-53/A 35PSB4G-3/A 

COMPLETE U N I T  ASSY. 6 4 5 3 5 - 0 0 4  6 4 5 3 5 - 0 0 1  

AC RESIDUAL VOLTS 7.0 VAC L - L  7.0 VAC L - L  
F I E L D  RESISTANCE 3.51 OHMS 3.51 OHMS 
SCHEMATIC DIAGRAM 8 - 9 1 3 2 2  8 - 6 4 5 2 1  
WINDING SPEC. (SS#) 1 3 8 8  1 2 9 8  
ARM. CONNECTION (AC#) 3 1 5  315 

U N I T  MODEL SERIES 40PSB4G-4/A 4 5 P S 8 4 G - l 7 / A  

COMPLETE U N I T  ASSY. 6 4 5 3 5 - 0 0 3  6 4 5 3 5 - 0 0 2  

AC RESIDUAL VOLTS 7.1) VAC L - L  7 . 0  VAC L - L  
F I E L D  RESISTANCE 3.51 OHMS 3.51 OHMS 
SCHEMATIC D I A G R M  8 - 9 1 3 2 3  8 - 6 4 5 2 1  
MINDING SPEC. (SS#) 1307 1 2 9 9  
ARM. CONNECTION (AC#) ' 317 316 

U N I T  MODEL SERIES 75PS84G-4/A 75PSB4G- l7 /A  

COMPLETE U N I T  ASSY. 6 4 5 4 4 - 0 0 3  6 4 5 4 4 - 0 0 2  

AC RESIDUAL VOLTS 7.0 VAC L - L  7.0 VAC L - L  
F IELD RESISTANCE 5.36 OHMS 5 . 3 6  OHMS 
SCHEMATIC DIAGRAM 8 - 9 1 3 2 3  8 - 6 4 5 2 1  
MINDING SPEC. (SS#) 1 3 4 7  1 3 1 4  
ARM. CONNECTION (AC#) 3 1 7  316 


