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WARNING

SHOCK HAZARD

T h e  i g n i t i o n  s y s t e m  o f  t h i s  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s  w h i c h
c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  e x t r e m e l y  c a r e f u l  w h e n  m a k i n g
v o l t a g e  m e a s u r e m e n t s  o r  o t h e r  c h e c k s  w i t h  t h e  h e a t e r  c o n n e c t e d  t o  t h e
p o w e r  s o u r c e  d u r i n g  t r o u b l e s h o o t i n g . A l w a y s  d i s c o n n e c t  t h e  p o w e r
p l u g  b e f o r e  m a k i n g  a n y  c o n t i n u i t y  t e s t s  o r  b e f o r e  r e p a i r i n g  t h e
h e a t e r .

POISONOUS GAS HAZARD

D o  n o t  o p e r a t e  t h i s  h e a t e r  i n  a n  e n c l o s e d  a r e a  u n l e s s  e x h a u s t  g a s e s
a r e  p i p e d  t o  t h e  o u t s i d e . D o  n o t  l o c a t e  t h e  h e a t e r  w h e r e
e x h a u s t  g a s e s  c a n  b e  r e c i r c u l a t e d  i n t o  i n l e t  a i r  o p e n i n g s
h e a t e d  s p a c e . T h e  e x h a u s t  g a s e s  m a y  c o n t a i n  c a r b o n  m o n o x
c o l o r l e s s ,  o d o r l e s s , d e a d l y  p o i s o n o u s  g a s . I n h a l a t i o n  o f
f u m e s  c a n  c a u s e  s e r i o u s  i l
a n d  c h e c k  e x h a u s t  c o n n e c t i
t h e  e n c l o s u r e .

e x p e l l e d
o f  t h e

i d e ,  a
e x h a u s t

l n e s s  o r  d e a t h . S t o p  h e a t e r  o p e r a t i o n
o n s  i f  e x h a u s t  g a s  o d o r s  a r e  a p p a r e n t  i n

HEALTH HAZARD

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a .  A v o i d  i n h a l a t i o n  o f  s o l v e n t
f u m e s  a n d  p r o l o n q e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t .  W a s h  e x -
p o s e d  s k i n  t h o r o u g h l y .  D r y  c
u s e d  t o  c l e a n  p a r t s  i s  p o t e n t
e r t y . D o  n o t  u s e  n e a r  o p e n  f
o f  s o l v e n t  i s  1 0 0 ° F  ( 3 8 ° C ) .

e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )
a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p -
a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t

DEATH

o r  s e r i o u s  i l l n e s s  m a y  r e s u l t  f r o m  i n h a l a t i o n  o f  e x h a u s t  f u m e s . T h e
h e a t  e x c h a n g e r  c o n f i n e s  t h e  c o m b u s t i o n  g a s e s  a n d  d i r e c t s  t h e m  t o  t h e
e x h a u s t  p i p e . I t  m u s t  b e  a i r  t i g h t  t o  p r e v e n t  h a r m f u l  c o m b u s t i o n
p r o d u c t s  f r o m  e n t e r i n g  t h e  h e a t e d  e n c l o s u r e . A n y  c r a c k  o r  h o l e
t h r o u g h  t h e  e x c h a n g e r  w a l l s  r e q u i r e s  e x c h a n g e r  r e p l a c e m e n t .

a/(b blank)
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1-1. SCOPE. Thi s  manua l  i s  f o r  you r  u se  i n  ope ra t i ng  and  ma in t a in ing  t he  Hea t e r ,
S p a c e ,  M u l t i f u e l , with Blower, 15,000 Btu/hr  (3780 kg-c) ,  28 vdc Model  VBM 15-IV.

1-2. MAINTENANCE FORMS AND RECORDS.

a . Ma in t enance  fo rms  and  r eco rds  t ha t  you  a r e  r equ i r ed  t o  u se  a r e  a s  f o l l ows :

(1) DA Form 2402 (Exchange Tag).

(2)  DA Form 2404 (Equipment  Inspect ion and Worksheet) .

(3)  DA Form 2407 (Maintenance Request  Used for  Request ing Support  Maintenance) .

(4)  DA Form 2407-1 (Cont inuat ion Sheet  Used for  Request ing Support  Mainte-
nance ) .

b .  F o r  a d d i t i o n a l  f o r m s  a n d  r e c o r d s  p e r t a i n i n g  t o  y o u r  p a r t i c u l a r  e q u i p m e n t ,  r e f e r
to TM 38-750 (The Army Maintenance Manual System [T A M M S] ) .

1-3. ADMINISTRATIVE STORAGE.

a . Gene ra l .

( 1 )  Equ ipmen t  t ha t  i s  p l aced  i n  admin i s t r a t i ve  s t o r age  shou ld  be  capab l e  o f
b e i n g  r e a d i e d  t o  p e r f o r m  i t s  m i s s i o n  w i t h i n  a  2 4 - h o u r  p e r i o d  o r  o t h e r w i s e  m a y  b e
p r e s c r i b e d  b y  t h e  a p p r o v i n g  a u t h o r i t y .

(2 )  Repor t  equ ipmen t  i n  admin i s t r a t i ve  s to r age  i n  Ma te r i e l  Read ines s  and  Un i t
R e a d i n e s s  r e p o r t s  a s  p r e s c r i b e d  f o r  a l l  r e p o r t a b l e  e q u i p m e n t .

( 3 )  P e r f o r m  i n s p e c t i o n s ,  m a i n t e n a n c e  s e r v i c e s , and  l ub r i ca t i ons  i n  acco rdance
w i t h  t h e  i n s t r u c t i o n s  i n  t h i s  m a n u a l .

b . S t o r a g e  S i t e .

( 1 )  S e l e c t  t h e  b e s t  a v a i l a b l e  s i t e  f o r  s t o r a g e .  S e p a r a t e  s t o r e d  e q u i p m e n t
from equipment  in  use . Consp i cuous ly  mark  t he  a r ea  “Admin i s t r a t i ve  S to rage” .

( 2 )  C o v e r e d  s p a c e  i s  p r e f e r r e d . Open s i tes  should be improved hardstand,
i f  a v a i l a b l e . U n i m p r o v e d  s i t e s  s h o u l d  b e  f i r m ,  w e l l - d r a i n e d ,  a n d  k e p t  f r e e  o f  e x -
c e s s i v e  v e g e t a t i o n .

c . S to r age  P l an .

(1)  Store equipment  so as  to  provide maximum protect ion from the elements  and
to  p rov ide  acces s  fo r  i n spec t i on ,  ma in t enance ,  and  exe rc i s i ng .
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(2 )  Take  i n to  accoun t  env i ronmen ta l  cond i t i ons ,  such  a s  ex t r eme  hea t  o r
c o l d ;  h i g h  h u m i d i t y ;  b l o w i n g  s a n d ,  d u s t ,  o r  l o o s e  d e b r i s ;  s o f t  g r o u n d ;  a n d  t a k e
a d e q u a t e  p r e c a u t i o n s .

d .

checks

g r e a s e ,

Ma in t enance  Se rv i ce s  and  In spec t i on .

(1 )  P r i o r  t o  s t o r age ,  pe r fo rm  the  nex t  s chedu l ed  ma jo r  p r even t i ve  ma in t enance
a n d  s e r v i c e s . Inspect  and approve equipment .

( 2 )  C o r r e c t  a l l  s h o r t c o m i n g s  a n d  d e f i c i e n c i e s . C lean  t he  equ ipmen t  o f  d i r t ,
and  o the r  con t aminan t s .

(3)  Remove rust  and damaged paint  by scraping, w i r e  b r u s h i n g ,  s a n d i n g ,  o r
b u f f i n g . Sand  t o  a  smoo th  f i n i sh  and  spo t  pa in t ,  a s  nece s sa ry .

( 4 )  A f t e r  c l e a n i n g  a n d  d r y i n g , immed ia t e ly  coa t  unpa in t ed  su r f aces  w i th  an
o i l  o r  g r e a s e  a s  a p p r o p r i a t e .

( 5 )  I n s t a l l  a l l  c o v e r s ; c lo se  and  s ecu re  a l l  open ings  excep t  t hose  r equ i r ed
f o r  v e n t i n g  a n d  d r a i n i n g . S e a l  o p e n i n g s  t o  p r e v e n t  e n t r y  o f  r a i n ,  s n o w ,  o r  d u s t .
P l ace  equ ipmen t  and  p rov ide  adequa t e  b lock ing  t o  a l l ow  fo r  d r a in ing  o f  wa t e r .

1-4. EQUIPMENT SERVICEABILITY CRITERIA. This  equipment  is  not  covered by an ESC.

1-5. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.

a . Des t ruc t i on  by  Misuse .

( 1 )  P o u r  s a n d  a n d  g r a v e l  i n t o  t h e  f u e l  s u p p l y .

( 2 )  B l o c k  a i r  i n l e t  a n d  o u t l e t  p a s s a g e s  w i t h  o i l - s o a k e d  r a g s  o r  d e b r i s .

b . Mechan ica l  Des t ruc t ion . Us ing  an  axe ,  p i ck ,  ma t tock ,  s l edge ,  o r  any  o the r
heavy implement , damage  a l l  v i t a l  e l emen t s  such  a s  con t ro l s ,  f ue l  pump ,  swi t ches
and  va lve s , motor  and any other  major  assemblies  and components .

c . Des t ruc t i on  by  F i r e . Pou r  fue l  ove r  un i t  and  p i l e  quan t i t i e s  o f  f l ammab le
m a t e r i a l  a r o u n d  u n i t . Bu rn  a s semb l i e s  and  componen t s  on  a  p r i o r i t y  ba s i s  i f  pos s i -
b l e . P r o p e r  c o n c e n t r a t i o n  o f  e q u i p m e n t  t o  b e  b u r n e d  w i l l  p r o d u c e  a  h o t t e r ,  m o r e
d e s t r u c t i v e  f i r e . F i r e s  shou ld  be  l i t  a f t e r  mechan ica l  de s t ruc t i on  has  been  accom-
p l i s h e d .

d. D e s t r u c t i o n  b y  G u n f i r e .

WARNING

Po in t  b l ank  f i r i ng  a t  equ ipmen t  shou ld  no t  be  a t t emp ted  un l e s s  t he
s a f e t y  o f  a l l  p e r s o n n e l  i n  t h e  a r e a  i s  a s s u r e d .

F i r e  on  t he  equ ipmen t  w i th  t he  heav ie s t  weapons  ava i l ab l e ,  a iming  a t  t he  ma jo r
a s sembl i e s  and  con t ro l s .
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e . Use of  Natural  Surroundings .

( 1 )  S u b m e r g e n c e  o f  e q u i p m e n t  a n d  r e p a i r  p a r t s  u n d e r w a t e r  ( l a k e s ,  p o n d s ,  b o g s ,
swamps ,  e t c . ) , o r  by  concea lmen t  by  h id ing  ma te r i a l  i n  c aves  o r  p r e f e r ab ly  by  bu r i a l ,
c an  be  u sed  e f f ec t i ve ly .

( 2 )  W i d e l y  d i s p e r s e d  s c a t t e r i n g  o f  m a t e r i a l ,  p r e f e r a b l y  i n t o  h e a v y  u n d e r -
b rush ,  c an  s e rve  a s  a  den i a l  o r  de l ay ing  measu re . In  t he  even t  t he  a r ea  i s  r ecap -
tu r ed ,  e f fo r t  shou ld  be  made  t o  r ecoup  concea l ed  i t ems .

1-6. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS.

EIRIs  wil l  be  prepared on SF Form 368,  Equipment  Deficiency Report . I n s t r u c t i o n s  f o r
preparing EIR’s are provided in TM 38-750, THE ARMY MAINTENANCE MANAGEMENT SYSTEM (TAMMS).
EIR’s should be mailed direct ly  to  Commander , U.S. Army Troop Support and Aviation
Materiel  Readiness  Command,  St ,  Louis ,  Missouri  63120. A  r ep ly  w i l l  be  fu rn i shed  t o
you ,

Section II. DESCRIPTION AND DATA

1-7. DESCRIPTION.

NOTE

Dimens ions  and  t o l e r ances  a r e  g iven  i n  U .S .  S t anda rd  and  me t r i c
u n i t s . Me t r i c  un i t s  a r e  enc losed  in  pa ren theses .

a . The Model  VBM 15-IV Mult i fuel  Space Heater  is  designed for  heat ing enclosures
a t  wh ich  a  sou rce  o f  28 -vo l t  d i r ec t  cu r r en t  power  sou rce  i s  ava i l ab l e . I t  ha s  a
maximum output  of  15,000 Btu (3780 kg-c)  per  hour ,  and is  designed for  f loor  or
w a l l  i n s t a l l a t i o n . The  hea t e r  i s  con t ro l l ed  by  a  r emo te ly  moun ted  t he rmos t a t  t o
ma in t a in  a  s e l ec t ed  t empera tu re  i n  an  enc losed  space  w i th in  t he  r ange  o f  35°  t o
95°F  (1 .7 °  t o  35°C)  up  t o  t he  r a t ed  ou tpu t  o f  t he  hea t e r .

b . The  hea t e r  w i l l  ope ra t e  s a t i s f ac to r i l y  on  any  gaso l i ne  con fo rming  t o  Spec i -
f i c a t i o n  M I L - G - 3 0 5 6 ,  V V - G - 7 6 ,  o r  a n y  o t h e r  g a s o l i n e  ( l e a d e d  o r  a r o m a t i c )  o f  u p  t o
1 0 0 - o c t a n e  g r a d e . I t  w i l l  a l so  bu rn  d i e se l  f ue l  wh ich  con fo rms  to  Spec i f i ca t i on
VV-F-800, Class DF-1, DF-2,  or  DF-A,  having a  c loud point  of  not  less  than -55°F
(-48°C) . A i r  c r a f t  t u rb ine  fue l s  JP -4  and  JP -5 ,  con fo rming  t o  Spec i f i c a t i on
MIL-T-5624 ,  w i l l  a l so  ope ra t e  t h i s  hea t e r .
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c . T h e  h e a t e r  i s  e q u i p p e d  w i t h  a  r e m o v a b l e  d i s c h a r g e  l o u v e r  ( f i g .  1 - 1 )  f o r
d i r e c t i n g  t h e  o u t l e t  a i r . A  s c r e e n e d  a i r  i n l e t  o p e n i n g  p r o v i d e s  f o r  e n t r y  o f  c i r -
c u l a t i n g  a i r . Combus t i on  a i r  i s  p rov ided  by  a  s epa ra t e  impe l l e r  a s sembly  and  en t e r s
t he  hea t e r  t h rough  an  open ing  a t  t he  r ea r  o f  t he  hea t e r .

d. The  hea t e r  i s  equ ipped  w i th  a  t imed  ign i t i on  con t ro l  f o r  s a f e  s t a r
o u t  c o n t i n u o u s  o p e r a t o r  s u p e r v i s i o n . A  s a f e t y  c o n t r o l  w i l l  s h u t  o f f  t h e
i g n i t i o n  d o e s  n o t  o c c u r  w i t h i n  5  s e c o n d s ,  m i n i m i z i n g  r i s k  o f  f i r e  o r  e x p l
p ro t ec t i ng  t he  un i t  f r om damage  i n  t he  even t  o f  equ ipmen t  ma l func t i on  o r
fuel .

e . O n c e  t h e  h e a t e r  i s  i n  f u l l
o f f  t h e  f l o w  o f  f u e l  i f  t h e  u n i t
± 6 . 7 ° c ) .

f .

o p e r a t i o n , an  add i t i ona l  s a f e ty  con t ro l
r eaches  an  ove rhea t  t empe ra tu r e  o f  250°

t i n g  w i t h -
power if

o s i o n  a n d
l o s s  o f

w i l l  s h u t
±6°F (98.9°

The  o rgan i za t i ona l  ma in t enance  pa rag raphs  o f  t h i s  manua l  con t a in  de t a i
de sc r i p t i ons  o f  t he  hea t e r  componen t s .

1-8. DIFFERENCES IN MODELS.

Thi s  pub l i ca t i on  cove r s  on ly  Hea t e r , Space, VBM Corporation Model VBM 15-

led

IV,
ser ia l  numbers  001 through 632. No  known  d i f f e r ences  ex i s t  f o r  mode l s  i n  t h i s  s e r i a l
number  range.

1-9. TABULATED DATA.

a . I d e n t i f i c a t i o n . T h e  h e a t e r  h a s  f o u r  m a j o r  i d e n t i f i c a t i o n  p l a t e s ,  a s  f o l l o w s :

(1 )  The  U .S .  Gove rnmen t  da t a  p l a t e  ( f i g . 1 - 2 )  l i s t s  t h e  h e a t e r  n o m e n c l a t u r e ,
na t i ona l  s t ock  number ,  pa r t  number ,  con t r ac t  number ,  s e r i a l  number ,  and  we igh t .

( 2 )  The  w i r i ng  d i ag ram p l a t e  i s  moun ted  on  t he  i n s ide  o f  t he  t op  cove r  pane l
o f  t h e  h e a t e r .

( 3 )  T h e  e l e c t r i c a l  s c h e m a t i c  p l a t e  i s  m o u n t e d  o n  t h e  i n s i d e  o f  t h e  s o l i d
r i g h t  s i d e  c o v e r  p a n e l  o f  t h e  h e a t e r .

( 4 )  T h e  i n s t r u c t i o n  p l a t e  ( f i g . 1 - 1 )  p r o v i d e s  a b b r e v i a t e d  o p e r a t i n g  i n s t r u c -
t i o n s  f o r  t h e  h e a t e r .

b . Tabu la t ed  Da ta . Tabu la t ed  da t a  app l i cab le  t o  t he  space  hea t e r  and  i t s  com-
ponen t s  i s  g iven  i n  t ab l e  1 -1 .

c . E lec t r i ca l  Schema t i c  and  Wi r ing  Diag ram. R e f e r  t o  f i g u r e  1 - 3  f o r  t h e  e l e c -
t r i c a l  s c h e m a t i c  d i a g r a m . R e f e r  t o  f i g u r e  1 - 4 f o r  t h e  w i r i n g  d i a g r a m .
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Figure 1-1. Multifuel space heater, left front three-quarter view.
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Figure 1-2. Multifuel space heater, right rear, three-quarter view.
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TS 4520-242-13/1-3

Figure 1-3. Electrical schematic diagram.
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Figure 1-4. Electrical wiring diagram.
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Table 1-1. Tabulated Data

OPERATOR/CREW

Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . V B M  C o r p o r a t i o n
Model number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VBM 15-IV
Volts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28vdc
Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ● . 3 4 6  m a x

Btu output. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 , 0 0 0  ( 3 7 8 0  k g - c )
Description . . . . . . . . . . . . . . . . . . . . . . . Heater, space, multifuel,

w i t h  b l o w e r

ORGANIZATIONAL

O v e r a l l  d i m e n s i o n s  a n d
Height . . . . . .
Width. . . . . . .
Depth. . . . . . .
Weight . . . . . .

F u e l  f i l t e r
M a n u f a c t u r e r  .  .  .

Part number . . .
Type . . . . . . .

H e a t e r  f u s e
M a n u f a c t u r e r  .  .  .
Part number . . .
Rating . . . . . .

R o o m  T h e r m o s t a t
M a n u f a c t u r e r  .  .  .
Part number . . .
P i l o t  d u t y  r a t i n g  .
Range. . . . . . .

S p a r k  p l u g
M a n u f a c t u r e r  .  .  .
Part number . . .

G l o w  p l u g
M a n u f a c t u r e r  .  .  .
Part number . . .
P o w e r  r e q u i r e m e n t s

O N - O F F  s w i t c h
M a n u f a c t u r e r  .  .  .
Part number . . .

. . . . . . 1 2  i n .  ( 3 0 . 4 8  c m )

. . . . . . 1 2  I n .  ( 3 0 . 4 8  c m )

. . . . 1 3 - 3 / 4  i n .  ( 3 4 . 9 3  c m )

. . . . . . 4 0  l b .  ( 1 8 . 1 4  k g )

. . M o t o r  C o m p o n e n t s  D i v i s i o n
F a c e t  E n t e r p r i s e s ,  I n c .

. . . . . . . . . . M S 5 1 0 8 6 - 1

. . . . . . . S t r a i n e r  e l e m e n t

. . . . . . . L l t t l e f u s e ,  I n c .

. . . . . . . . . . . . 3 0 7 0 2 0

. . . . . . . . . . . . 20 amp

. . . . . P e n n  C o n t r o l s ,  I n c .

. . . . . . . . . . . A 1 9 B A B - 3

. . . . . . . 1 2 5  v o l t - a m p e r e s

. . 3 5 °  t o  9 5 °  F  ( 1 . 7 °  t o  3 5 °  C )

. . . . . . . V B M  C o r p o r a t i o n

. . . . . . . . . . . 1 5 4 - 2 1 6

. C h a m p i o n  S p a r k  P l u g  C o m p a n y

. . . . . . . . . . . . A G - 4 7

. . . . 1 0 5  w a t t s  a t  2 4  v o l t s

. . . . . . . . C u t l e r - H a m m e r

. . . . . . . . . . M S 3 5 0 5 8 - 2 2

DIRECT SUPPORT

F u e l  f l o a t  b o w l
Manufacturer . . . . . . . . . . . . . . . . M a r v e l  S c h i e b l e r - T i l l o t s o n  D i v i s i o n

B o r g  W a r n e r  C o r p o r a t i o n
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Table 1-1. Tabulated Data - Continued

D I R E C T  S U P P O R T  -  C o n t i n u e d

Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 1 3 4 4 0
F u e l  p u m p

Manufacturer. . . . . . . . . . . . . . . . . . . . . . M o t o r  C o m p o n e n t s  D i v i s i o n
F a c e t  E n t e r p r i s e s ,  I n c .

Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .MS51321-1
Type. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E l e c t r i c

Voltage . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   24 vdc, negative ground
S o l e n o i d  v a l v e

Manufacturer. . . . . . . . . . . . . . . . . . . . . A c o r n  P r o d u c t s  C o r p o r a t i o n
Part number . . . . . . . . . . . . . . . . . . . . . . . . . M 2 1 B - 1 / 8 - 1 / 8 - 2 4 V D C
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .24 vdc coil

C o i l s
Manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . G u a r a n t e e d  P a r t s
Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G C - 2 0 2

O v e r h e a t  t h e r m o s t a t
Manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . . V B M  C o r p o r a t i o n

Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 0 0 - 6 1 - 1 2 5

O p e n  t e m p e r a t u r e  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2 5 0 °  ± 6 ° F  ( 1 2 1 . 1 °  ± 3 . 3 ° C )

Close temperature . . . . . . . . . . . . . . . . . . . 210° ±°12°F (98.9° ±6.7°C)
T i m e r  ( d e l a y  r e l a y )

Manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . A m p e r i t e  C o m p a n y
Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 N 0 5 T

G l o w  p l u g  t h e r m o s t a t
Manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . . V B M  C o r p o r a t i o n

Part number . . . . . . . . . . . . . . . . . . . . . . . 3 1 0 0 - 6 1 - 1 1 6

Open temperature. . . . . . . . . . . . . . . . . . . . . .
C l o s e  t e m p e r a t u r e  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

F u e l  h e a t e r  t h e r m o s t a t
Manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . . V B M  C o r p o r a t i o n
Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 0 0 - 6 1 - 1 1 6

Open temperature. . . . . . . . . . . . . . . . . . . . . 5 5 °  ± 5 ° F  ( 1 2 . 8 °  ± 2 . 8 ° C )
40° ±5°F (4.4° ±2.8°c)Close temperature . . . . . . . . . . . . . . . . . . . . 

C o m p r e s s o r
Manufacturer, . . . . . . . . . . . . . . . . . . . . . . . . . . V B M  C o r p o r a t i o n

Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 4 - 2 8 3

Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   18/28 vdc
Rat ing .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1  c fm@5psig

S u p p r e s s i o n  c a p a c i t o r s  ( m o t o r ,  c o m p r e s s o r ,  a n d  i g n i t i o n )
Manufacturer. . . . . . . . . . . . . . . . . . . . . . S p r a g u e  E l e c t r i c  C o m p a n y
Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 3 P 6 0 8

Capacitance . . . . . . . . . . . . . . . . . . . . . 0 . 4 7 0  m f d ,  1 0 0  v d c ,  1 0  a m p
D e l a y  t h e r m o s t a t

Manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . . V B M  C o r p o r a t i o n

Part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 0 0 - 4 5 - 1 1 4

Open temperature. . . . . . . . . . . . . . . . . . . . . . 3 8 °  ± 5 ° F  ( 3 . 3 °  ± 2 . 8 ° C )
Close temperature . . . . . . . . . . . . . . . . . . . . 6 5 °  ± 5 ° F  ( 1 8 . 3 °  ± 2 . 8 ° C )
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Table 1-1. Tabulated Data - Continued

D I R E C T  S U P P O R T  -  C o n t i n u e d

B l o w e r  m o t o r
Manufacturer . . . .
Part number . . . .
volts. . . . . . . .
R a t e d  r p m ,  f u l l  l o a d

F l a m e  s a f e t y  t h e r m o s t a t
Manufacturer . . . .
Part number . . . .
O p e n  t e m p e r a t u r e  .  .
C l o s e  t e m p e r a t u r e  ,  .

R e s e t  t h e r m o s t a t
Manufacturer . . . .
Part number . . . .
O p e n  t e m p e r a t u r e  .  .
C l o s e  t e m p e r a t u r e  .  .

M a i n t e n a n c e  t h e r m o s t a t
Manufacturer . . . .
Part number . . . .
O p e n  t e m p e r a t u r e  .  .
C l o s e  t e m p e r a t u r e  .  .

P o w e r  f i l t e r
Manufacturer . . . .
Part number . . . .

U n i v e r s a l  E l e c t r i c  C o m p a n y
. . .
. . .
. . .

. . .

. . .
9 0 °

1 1 0 °

. . . . . YZ1UO26K

. . . . . . 2 8  v d c

. . 4 6 0 0  ± 2 0 0  r p m

. V B M  C o r p o r a t i o n
3 1 0 0 - 6 1 - 1 1 4

± 5 ° F  ( 3 2 . 2 °  ± 2 . 8 ° C )
± 5 ° F  ( 4 3 . 3 °  ± 2 . 8 ° C )
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CHAPTER 2

OPERATING INSTRUCTIONS

INDEX

Controls and indicators . . . . . . . . . . . . . . .

Ope ra t i on

At high altitudes . . . . . . . . . . . . . . . . .

In extreme cold . . . . . . . . . . . . . . . . . .

Under rainy or humid conditions . . . . . . . . . .

Under usual conditions . . . . . . . . . . . . . . .

Preparation for use . . . . . . . . . . . . . . . . .

P r even t ive  ma in t enance  checks  and  se rv i ce s  .  .  .  .  .  .

Servicing standby heater . . . . . . . . . . . . . . .

Starting. . . . . . . . . . . . . . . . . . . . . . .

Stopping. . . . . . . . . . . . . . . . . . . . . . .

Paragraph

2 - 2

2-10

2 - 9

2-11

2 - 7

2-5

2 - 3

2 - 4

2 - 6

2 - 8

WARNING

I f  equipment  fa i ls  to  operate ,  r e f e r  t o  t r o u b l e s h o o t i n g  p r o c e d u r e s

in Chapter 3.

Section I. DESCRIPTION AND USE OF OPERATOR’s

CONTROLS AND INDICATORS

2-1. GENERAL. T h i s  s e c t i o n  c o n t a i n s  i n f o r m a t i o n  a n d  i n s t r u c t i o n s  f o r  t h e  p e r s o n n e l
r e s p o n s i b l e  f o r  o p e r a t i n g  t h i s  s p a c e  h e a t e r . The  i n fo rma t ion  i nc ludes  t he  de sc r ip t i on
a n d  f u n c t i o n  o f  a l l  c o n t r o l s  a n d  i n d i c a t o r s .
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2-2. CONTROLS AND INDICATORS. Befo re  ope ra t i ng  t he  hea t e r ,  you
w i t h  t h e  c o n t r o l s  a n d  I n d i c a t o r s  p r o v i d e d  o n  t h e  u n i t . R e f e r  t o
f i g u r e s  2 - 1  a n d  2 - 2 .

Table 2-1. Controls and Indicators

F i g .  a n d C o n t r o l  o r
I t e m  n o . i n d i c a t o r F u n c t i o n

m u s t  b e c o m e  f a m i l i a r
t a b l e  2 - 1  a n d  t o

2-1 1 SPARE FUSE
h o l d e r

2-1 2 F U S E  h o l d e r

2-1 3 P O W E R  r e c e p -
t a c l e

2-1 4 T H E R M O  r e c e p -
t a c l e

2-1 5 R E S E T  b u t t o n

2-1 6 O N - O F F  s w i t c h

2 - 2 T h e r m o s t a t  k n o b

H o u s e s  a  s p a r e  f u s e  w h i c h  c a n  b e  u s e d  i f  t h e
i n - c i r c u i t  f u s e  b l o w s  o u t .

H o u s e s  t h e  i n - c i r c u i t  f u s e  t o  p r o t e c t  e l e c -
t r i c a l  c i r c u i t s  f r o m  o v e r l o a d .

P r o v i d e s  a  c o n n e c t o r  f o r  2 8 - v o l t  d i r e c t  c u r -
r e n t  I n p u t  t o  t h e  h e a t e r .

P r o v i d e s  a  c o n n e c t o r  f o r  t h e  r o o m  t h e r m o s t a t
w h i c h  c o n t r o l s  h e a t e r  o p e r a t i o n .

W h e n  b u t t o n  i s  p r e s s e d ,  a  s w i t c h  r e s e t s  h e a t e r
c i r c u i t s  a f t e r  h e a t e r  h a s  s t o p p e d  d u e  t o
i g n i t i o n  f a i l u r e  o r  l a c k  o f  f u e l .

C o n t r o l s  s t a r t i n g  a n d  s t o p p i n g  o f  h e a t e r .  I n
O N  p o s i t i o n ,  h e a t e r  w i l l  s t a r t  a n d  o p e r a t e
u n d e r  c o n t r o l  o f  r o o m  t h e r m o s t a t . W h e n  p l a c e d
i n  O F F  p o s i t i o n ,  s w i t c h  s t o p s  h e a t e r  o p e r a t i o n .
I f  m o t o r  b l o w e r  i s  r u n n i n g  w h e n  s w i t c h  i s  m o v e d
t o  O F F ,  h e a t e r  w i l l  c o n t i n u e  t o  r u n  u n t i l  c o o l ,
t h e n  s h u t  o f f .

P r o v i d e s  a  m e a n s  o f  s e l e c t i n g  t h e  t e m p e r a t u r e
w h i c h  h e a t e r  i s  t o  m a i n t a i n  i n  t h e  e n c l o s u r e .
R o t a t e  k n o b  u n t i l  d e s i r e d  t e m p e r a t u r e  i s
a l i g n e d  w i t h  i n d e x  m a r k .

NOTE

T h e  t h e r m o s t a t  p r o v i d e s  o n l y  a n  o n - o f f  c o n t r o l  o f  t h e  h e a t e r .
R a i s i n g  t h e  t h e r m o s t a t  s e t t i n g  d o e s  n o t  I n c r e a s e  t h e  h e a t  o u t -
p u t  o f  t h e  h e a t e r . I t  c a u s e s  t h e  h e a t e r  t o  r u n  l o n g e r  t o  s a t i s -
f y  t h e  h e a t  d e m a n d . S e t t i n g  t h e  t h e r m o s t a t  t o  t h e  h i g h e s t  s e t t i n g
a t  s t a r t u p  d o e s  n o t  I n c r e a s e  t h e  r a t e  a t  w h i c h  t h e  d e s i r e d  t e m -
p e r a t u r e  w i l l  b e  r e a c h e d . T o  p r e v e n t  t e m p e r a t u r e  o v e r s h o o t ,  s e t
t h e  t h e r m o s t a t  o n l y  t o  t h e  t e m p e r a t u r e  d e s i r e d  f o r  t h e  e n c l o s u r e .
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Figure 2-1. Heater controls and connectors.
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Figure 2-2. Room thermostat.
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Section II. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

2-3. GENERAL. The  p reven t ive  ma in t enance  s e rv i ce s  t o  be  pe r fo rmed  a r e  l i s t ed  and
desc r ibed  i n  t ab l e  2 -2 . De fec t s  d i s cove red  du r ing  ope ra t i on  o f  t he  un i t  sha l l  be
n o t e d  f o r  f u t u r e  c o r r e c t i o n , to  be made as  soon as  operat ion has  ceased. S t o p  o p e r a -
t i on  immed ia t e ly  i f  a  de f i c i ency  i s  no t i ced  wh ich  wou ld  damage  t he  equ ipmen t  i f  ope ra -
t i on  wa re  con t i nued . To  ensu re  t ha t  t he  space  hea t e r  i s  r eady  fo r  ope ra t i on  a t  a l l
t i m e s , i t  mus t  be  i n spec t ed  sys t ema t i ca l l y  i n  acco rdance  w i th  t he  p rocedura l  checks
a n d  s e r v i c e s .

a . Before  Your  Operate . Always keep in mind the CAUTIONS and WARNINGS. Perform
your  be fo re  (B)  p r even t i ve  ma in t enance  checks  and  s e rv i ce s .

b . While Your Operate. Always keep in mind the CAUTIONS and WARNINGS. Perform
y o u r  d u r i n g  ( D )  p r e v e n t i v e  m a i n t e n a n c e  c h e c k s  a n d  s e r v i c e s .

c .  Af t e r  You  Ope ra t e . B e  s u r e  t o  p e r f o r m  y o u r  a f t e r  ( A )  p r e v e n t i v e  m a i n t e n a n c e
checks  and  s e rv i ce s .

d. I f  Your  Equipment  Fai ls  to  Operate .
Repor t  any  de f i c i enc i e s  u s ing  t he  fo l l owing

(1) DA Form 2402 (Exchange Tag).

(2) DA Form 2404 (Equipment Inspecti

(3) DA Form 2407 (Maintenance Request

T r o u b l e s h o o t  w i t h  p r o p e r  e q u i p m e n t .
f o rms  a s  nece s sa ry .

o n  a n d  W o r k s h e e t ) .

 Used  fo r  Reques t i ng  Suppo r t  Ma in t enance ) .

(4)  DA Form 2407-1 (Cont inuat ion Sheet  Used for  Request ing Support  Mainte-
nance ) .

Fo r  add i t i ona l  f o rms  and  r eco rds  pe r t a in ing  t o  you r  pa r t i cu l a r  equ ipmen t ,  r e f e r  t o
TM 38-750 (The Army Maintenance Manual System [TAMMS]).

e . Recording. The  p reven t ive  ma in t enance  checks  and  s e rv i ce s  i n  t ab l e  2 -2  a r e
l i s t ed  i n  t he  i t em  number  co lumn  acco rd ing  t o  s equence  o f  pe r fo rmance .  Use  t h i s
column as a source of item numbers for the TM Number column on DA Form 2404, when
reco rd ing  r e su l t s  o f  p r even t ive  ma in t enance  checks  and  s e rv i ce s .
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Table 2-2. Operator/Crew Preventive Maintenance Checks and Services
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2-4. SERVICING STANDBY HEATER.

a . Hea t e r s  on  s t andby  wh ich  have  fue l  connec t i ons  and  power  connec t i ons  i n t ac t
m u s t  b e  r u n  p e r i o d i c a l l y  t o  p r e v e n t  f u e l  i n  t h e  l i n e s  f r o m  l o s i n g  v o l a t i l i t y . Fuel
w i t h  l o w  v o l a t i l i t y  w i l l  m a k e  h e a t e r  s t a r t i n g  d i f f i c u l t  o r  i m p o s s i b l e .

b. Every two weeks, run  s t andby  hea t e r s  l ong  enough  t o  r ep l ace  r e s idua l  f ue l  i n
the  fue l  sy s t em o f  each  hea t e r  t o  ensu re  t ha t  t he  hea t e r s  w i l l  s t a r t  when  they  a r e
needed.

Section III. OPERATION UNDER USUAL Conditions

WARNING

Do no t  ope ra t e  t h i s  hea t e r  i n  an  enc lo su re  un l e s s  exhaus t  ga se s  a r e
p iped  ou t s i de  o f  t he  enc lo su re . The  exhaus t  ga se s  con t a in  ca rbon
monoxide, a  c o l o r l e s s ,  o d o r l e s s ,  d e a d l y  p o i s o n o u s  g a s . F a i l u r e  t o
p rov ide  p rope r  e l im ina t i on  o f  t he  exhaus t  w i l l  c ause  s eve re  i l l ne s s
o r  d e a t h .

2-5. Preparation for Use.

a . Check  t he  fue l  supp ly  t o
a n d  v e r i f y  t h a t  t h e  f u e l  s u p p l y

b . Check  the  ex t e rna l  f ue l

s e e  t h a t  i t  i s  a d e q u a t e  f o r  t h e  p e r i o d  o f  o p e r a t i o n ,
va lve  i s  open .

l ines  for  leakage or  damage. Notify organizational
ma in t enance  i f  any  l eakage  o r  damage  i s  de t ec t ed .

c . Check  t ha t  t he  power  cab l e  p lug  and  room the rmos t a t  p lug  a r e  fu l l y  i n se r t ed
in  ma t ing  r ecep tac l e s  w i th  t h r eaded  swive l s  t i gh t ened .

d . Check  the  room the rmos t a t  s e t t i ng . I f  n e c e s s a r y , ad ju s t  knob  t o  t he  de s i r ed
s e t t i n g  ( f i g .  2 - 2 ) .

2-6. Starting.

a . P l ace  t he  ON-OFF  swi t ch  (6 ,  f i g .  2 -1 )  i n  t he  ON pos i t i on .  The  hea t e r  w i l l
o p e r a t e  u n d e r  c o n t r o l  o f  t h e  r o o m  t h e r n m s t a t , s t a r t i n g  a s  t h e  t h e r m o s t a t  c a l l s  f o r
h e a t ,  a n d  s t o p p i n g  a s  t h e  h e a t  r e q u i r e m e n t  i s  s a t i s f i e d .  W h i l e  t h e  h e a t e r  r u n s ,  t h e
b lower  c i r cu l a t e s  wa rm a i r  i n  t he  enc losu re .

b . I f  t h e  h e a t e r  s t o p s  a f t e r  a  s h o r t  t i m e , c h e c k  f o r  a n  i n a d e q u a t e  f u e l  s u p p l y
a n d  r e p l e n i s h  i f  n e c e s s a r y . Allow 3 to 5 minutes for  the t ime delay mechanism to
c o o l , t hen  p r e s s  t he  RESET bu t ton  (5 ,  f i g .  2 -1 )  and  s t a r t  t he  hea t e r  i n  t he  no rma l
manner.
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NOTE

T h e  i n s t r u c t i o n  p l a t e  ( f i g .  2 - 3 )  p r o v i
f o r  o p e r a t i n g  t h e  h e a t e r .

2-7. OPERATION.

d e s  a b b r e v i a t e d  I n s t r u c t i o n s

a .  A f t e r  s t a r t i n g ,  t h e  h e a t e r  w i l l  r u n  w i t h o u t  o p e r a t o r  c o n t r o l ,  c y c l i n g  o n  a n d
o f f  u n d e r  c o n t r o l  o f  t h e  r o o m  t h e r m o s t a t .

b . I f  t he  t empe ra tu r e  i n  t he  enc lo su re  becomes  t oo  h igh  o r  t oo  l ow ,  ad ju s t  t he
t h e r m o s t a t  k n o b  ( f i g .  2 - 2 )  t o  c o m p e n s a t e .

c . I f  t h e  t y p e  o f  f u e l  b e i n g  u s e d  i s  c h a n g e d  f r o m  o n e  o p e r a t i n g  p e r i o d  t o
ano the r ,  t he  hea t e r  may  smoke  o r  ope ra t e  e r r a t i c a l l y . Repor t  t he  cond i t i on  t o
o rgan i za t i ona l  ma in t enance  fo r  ad ju s tmen t .

2-8. STOPPING.

a . T o  s t o p  t h e  h e a t e r ,  t u r n  t h e  O N - O F F  s w i t c h  ( 6 .  f i g .  2 - 1 )  t o  O F F .

CAUTI0N

Do no t  d i s connec t  t he  power  cab l e  connec to r  o r  i n t e r rup t  t he  e l ec t r i c a l
supp ly  t o  t he  hea t e r  un t i l  i t  shu t s  down  a f t e r  t he  pu rge  cyc l e  i s  com-
p l e t e d .

b . I f  t he  hea t e r  i s  ope ra t i ng  a t  t he  t ime  o f  shu to f f ,  t he  b lower  mo to r  w i l l  con -
t i nue  t o  run  un t i l  a l l  f ue l  ha s  been  pu rged  f rom the  hea t e r . When the fuel  is  purged
a n d  t h e  h e a t e r  h a s  c o o l e d  s u f f i c i e n t l y , t he  hea t e r  w i l l  shu t  down .

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

2 - 9 . OPERATION IN EXTREME COLD (BELOW 10°F) (-12.2°C). A  t h e r m o s t a t i c a l l y  c o n t r o l l e d
fue l  hea t e r  au toma t i ca l l y  hea t s  t he  fue l  when  the  t empera tu re  d rops  be low 40°  ±6°F
(1 .1 °  t o  7 .8 °C) . Th i s  p r ehea t i ng  o f  t he  fue l  a i d s  combus t i on  and  i gn i t i on  du r ing
ex t r eme ly  co ld  cond i t i ons . N o  o p e r a t i n g  p r o c e d u r e s  a r e  r e q u i r e d  f o r  t h i s  f u e l  h e a t e r .
Y o u  s h o u l d  t a k e  t h e  f o l l o w i n g  p r e c a u t i o n s  d u r i n g  e x t r e m e l y  c o l d  c o n d i t i o n s :

a . Keep  t he  fue l  t ank  fu l l  t o  p r even t  condensa t i on  o f  mo i s tu r e  i n  t he  t ank .

b . C lean  snow and  i c e  f rom fue l  t ank  f i l l e r  t o  p r even t  t hem f rom en t e r i ng  fue l
t a n k ,  c a u s i n g  f r e e z i n g  i n  f u e l  l i n e s .
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Figure 2-3. Instruction plate.
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2-10. OPERATION AT HIGH ALTITUDES.

a .  T h e  h e a t e r  i s  d e s i g n e d  t o  o p e r a t e  a t  e l e v a t i o n s  u p  t o  1 0 , 0 0 0  f e e t  a b o v e  s e a
l e v e l  w i t h o u t  s p e c i a l  s e r v i c e  o r  a d j u s t m e n t .

b . A t  10 ,000 - foo t  a l t i t ude ,  hea t  ou tpu t  may  be  r educed  app rox ima te ly  15  pe r cen t .
Th i s  i s  a  no rma l  cond i t i on  wh ich  canno t  be  p r even t ed , but optimum performance can be
o b t a i n e d  b y  f o l l o w l n g  a l l  s e r v i c e  I n s t r u c t I o n s  c a r e f u l l y .

2-11. OPERATION UNDER RAINY OR HUMID CONDITIONS.

a . W i p e  a l l  a c c e s s i b l e  e x p o s e d  a r e a s  f r e q u e n t l y .

b . P a i n t  a l l  c h i p p e d  o r  s c r a t c h e d  s u r f a c e s  t o  p r e v e n t  r u s t .

c . Cover  the heater  when not  in  use.
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CHAPTER 3

OPERATOR/CREW MAINTENANCE INSTRUCTIONS

Section I. LUBRICATION INSTRUCTIONS

N o  l u b r i c a t i o n  i s  r e q u i r e d .

Section II. TROUBLESHOOTING PROCEDURES

3-1. GENERAL. T h i s  s e c t i o n  c o n t a i n s  t r o u b l e s h o o t i n g  i n f o r m a t i o n  f o r  l o c a t i n g  a n d
co r r ec t i ng  mos t  o f  t he  ope ra t i ng  p rob l ems  wh ich  may  deve lop  i n  t he  space  hea t e r .

3-2. OPERATOR/CREW MAINTENANCE TROUBLESHOOTING CHART. Refer to table 3-1 for
t r o u b l e s h o o t i n g  w h i c h  i s  a l l o c a t e d  t o  o p e r a t o r / c r e w  m a i n t e n a n c e  l e v e l s .

a . The table  l is ts  the common malfunct ions which you may f ind during the opera-
t i on  o r  ma in t enance  o f  t he  space  hea t e r  o r  i t s  componen t s . You should  perform the
t e s t s / i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b . T h i s  m a n u a l  c a n n o t  l i s t  a l l  m a l f u n c t i o n s  t h a t  m a y  o c c u r ,  n o r  a l l  t e s t s  o r
i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d ,  o r  i s  n o t
c o r r e c t e d  b y  t h e  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .

3-1



TM 5-4520-242-13

NOTE

Befo re  you  u se  t h i s  t ab l e , be  su r e  you  have  pe r fo rmed  a l l  app l i c ab l e
ope ra t i ng  checks .

Table 3-1. Operator/Crew Troubleshooting

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1. HEATER FAILS TO START (NO FLAME, NO BLOWER).

S t ep  1 . Check  tha t  power  i s  app l i ed  t o  hea t e r .
C o n n e c t  h e a t e r  t o  a  s o u r c e  o f  2 8 - v d c  p o w e r .  E n s u r e  t h a t  p o w e r  iS

connected to the POWER receptacle .
Step 2. Check that ON-OFF switch is ON.

Turn switch on.
S t ep  3 . Check  room the rmos t a t  s e t t i ng .

The rmos t a t  s e t t i ng  mus t  be  h ighe r  t han  ambien t  t empera tu re  o f
e n c l o s u r e  t o  s t a r t  h e a t e r  o p e r a t i o n .

S t ep  4 . Check RESET button.
P r e s s  R E S E T  b u t t o n  t o  r e s e t  h e a t e r  c i r c u i t .  S t a r t  h e a t e r  b y
placing the ON-OFF switch in  the ON posi t ion.

2 . HEATER FAILS TO START (NO HEAT; BLOWER RUNS FOR A SHORT TIME, THEN STOPS).

S t ep  1 . Check  tha t  f ue l  t ank  con ta in s  fue l .
Rep l en i sh  fue l  supp ly .

Step 2. Check  t ha t  f ue l  supp ly  ha s  r ecen t ly  been  r ep l en i shed  and  t ha t  i t
c o n t a i n s  n o  v i s i b l e  c o n t a m i n a n t s .

Rep lace  fue l  i n  l i ne s  and  t ank  i f  i t  ha s  become  o ld  o r  con t ami -
n a t e d .

3 . HEATER OVERHEATS.

C h e c k  f o r  a i r f l o w  r e s t r i c t i o n s .
C l e a r  a r e a  o f  o b s t r u c t i o n s  t o  p e r m i t  f r e e  p a s s a g e  o f  a i r  i n t o
a n d  o u t  o f  h e a t e r .
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF MATERIEL

4-1. INSPECTING AND SERVICING THE EQUIPMENT.

a . Prepare  the  heater  for  inspect ion and operat ion as  out l ined on DA Form 2258,
Depreservat ion Guide for  Vehicles  and Equipment .

b . In spec t  t he  en t i r e  hea t e r  f o r  l o s t  pa r t s  o r  f o r  damage  wh ich  may  have  occu r r ed
d u r i n g  s h i p m e n t .

c .  C h e c k  t h e  c o n t r o l s  f o r  f r e e  o p e r a t i o n .

d . I n s p e c t  f o r  l o o s e  o r  m i s s i n g  h a r d w a r e .

e . I n spec t  t he  t he rmos t a t  f o r  a  b roken  o r  l oose  e l emen t .

f . I n s p e c t  a i l  t u b i n g ,  l i n e s  a n d  f i t t i n g s  t o  s e e  t h a t  t h e y  a r e  s e c u r e  a n d  f r e e
o f  b r e a k s ,  k i n k s ,  a n d  o t h e r  d a m a g e .

g . C o r r e c t  a l l  d e f i c i e n c i e s  o r  r e p o r t  t h e m  t o  d i r e c t  s u p p o r t  m a i n t e n a n c e .

4-2. INSTALLATION OF SEPARATELY PACKED COMPONENTS. The room thermostat and the
power  and  t he rmos t a t  connec to r s  a r e  s epa ra t e ly  packed . F o r  i n s t a l l a t i o n  o f  t h e s e
components , r e f e r  t o  p a r a g r a p h  4 - 3 .

4-3. INSTALLATION OR SETTING UP INSTRUCTIONS.

WARNING

Do no t  l oca t e  t he  hea t e r  whe re  expe l l ed  exhaus t  ga se s  can  be  r ec i r cu -
l a t e d  i n t o  i n l e t  a i r  o p e n i n g s  o f  t h e  h e a t e d  s p a c e . I n h a l a t i o n  o f  e x -
haus t  f umes  can  cause  s e r ious  i l l ne s s  o r  dea th .

a . L o c a t i o n .

(1 )  Loca t e  t he  space  hea t e r  nea r  an  ou t s ide  wa l l  so  t ha t  t he  exhaus t  c an  be
p i p e d  t o  t h e  o u t s i d e  w i t h  a  s h o r t  d i r e c t  r u n  ( f i g .  4 - 1 ) .  T h e  t o t a l  l e n g t h  o f  t h e
ho r i zon t a l  r un  o f  t he  exhaus t  p ipe  mus t  no t  exceed  6  f ee t .

( 2 )  T h e
the fuel source
s o u r c e .

space  hea t e r  shou ld  be  pos i t i oned  a t  app rox ima te ly  t he  s ame  l eve l  a s
and should never  be posi t ioned more than 7 feet  above the fuel
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Figure 4-1. Typical exhaust connection.
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(3 )  Re fe r  t o  f i gu re  4 -2  and  p rov ide  c l ea r ances  a s  i nd i ca t ed  t o  pe rmi t  p rope r
a i r  c i r c u l a t i o n . A l low  adequa t e  room a t  t he  f ron t  and  l e f t  s i de  fo r  con t ro l  a cce s s
a n d  s e r v i c i n g .

(4 )  The  l e f t  s i de  cove r  pane l  and  t he  t op  cove r  pane l  a r e  i n t e r changeab l e
t o  p r o v i d e  a l t e r n a t e  a i r  i n t a k e  i n s t a l l a t i o n .

b . I n s t a l l a t i o n .

( 1 )  S e c u r e  h e a t e r
( b o l t s  n o t  f u r n i s h e d  w i t h

t o  b a s e  o r  f l o o r  u s i n g  1 / 2 - 2 0  b o l t s  o f  s u i t a b l e  l e n g t h
e q u i p m e n t ) .

NOTE

The  space  hea t e r  shou ld  be  pos i t i oned  a t  app rox ima te ly  t he  s ame  l eve l
a s  t h e  f u e l  s o u r c e  a n d  s h o u l d  n e v e r  b e  p o s i t i o n e d  m o r e  t h a n  7  f e e t
a b o v e  t h e  f u e l  s o u r c e .

( 2 )  C o n n e c t  t h e  f u e l  i n l e t  c o n n e c t o r  ( f i g . 4 - 3 )  o n  t h e  h e a t e r  t o  t h e  f u e l
s o u r c e , u s i n g  s u i t a b l e  l i n e s  a n d  f i t t i n g s . Make
a n d  f r e e  o f  m o i s t u r e . Check that  connections do

s u r e  t h a t  t h e  f u e l  s u p p l y  i s  c l e a n
n o t  l e a k .

Do  no t  ope ra t e  t he  hea t e r  i n  an  enc lo sed  space  un l e s s  t he  exhaus t
gase s  a r e  p iped  t o  t he  ou t s ide . Inha l a t i on  o f  exhaus t  f umes  w i l l
r e s u l t  i n  s e r i o u s  i l l n e s s  o r  d e a t h .

CAUTI0N

D u r i n g  o p e r a t i o n , the exhaust  pipe becomes hot  enough to  cause
combus t i on  o f  wood  o r  o the r  f l ammab le  bu i l d ing  ma te r i a l s . P r o -
v ide  adequa t e  f i r ep roo f ing  i n su l a t i on  be tween  t he  exhaus t  p ipe
and  wa l l  t o  p r even t  f i r e ,

( 3 )  C o n n e c t  a  1 - 1 / 4 - i n c h  e x h a u s t  p i p e  f r o m  t h e  e x h a u s t  c o n n e c t i o n  o n  t h e
h e a t e r  t o  t h e  o u t s i d e  ( f i g .  4 - 1 ) . The  exhaus t  l i ne  shou ld  be  l e s s  t han  6  f ee t  l ong
and  con t a in  a s  f ew  bends  a s  pos s ib l e . S e a l  a l l  e x h a u s t  p i p e  j o i n t s  u s i n g  a n t i - s e i z e
compound meet ing specif icat ion JAN-A-669.

(4 )  When  the  hea t e r  i s  ope ra t ed  i n  a  t i gh t l y  cons t ruc t ed  compar tmen t  wh ich
r e s t r i c t s  i n t a k e  o f  c o m b u s t i o n  a i r , i t  is  recommended that  combust ion air  be con-
n e c t e d  t o  t h e  c o m b u s t i o n  a i r  i n l e t  ( f i g . 4 - 3 )  f r o m  a n  e x t e r n a l  s o u r c e .  C o m b u s t i o n
a i r  p ip ing  i s  nece s sa ry  t o  p r even t  dep l e t i on  o f  oxygen  i n  an  ex t r eme ly  t i gh t  enc lo -
s u r e .
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Figure 4-2. Base plan.
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Figure 4-3. Multifuel space heater, right rear, three-quarter view.
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( 5 )  M o u n t  t h e  r o o m  t h e r m o s t a t  ( f i g .  4 - 4 )  i n  a n  u p r i g h t  p o s i t i o n  o n  a n  i n s i d e
o r  i n s u l a t e d  w a l l  i n  t h e  a r e a  t o  b e  h e a t e d . D O  n o t  i n s t a l l  t h e  t h e r m o s t a t  i n  l i n e
w i t h  t h e  h e a t e r  a l r  i n l e t  o r  d i s c h a r g e  a i r  f l o w ,  i n  a  d r a f t y  p o s i t i o n ,  o r  o n  a n  o u t -
s i d e  w a l l .

( 6 )  Remove  t he  t he rmos t a t  cove r  and  a t t a ch  a  sh i e ld  3 -wi r e  cab l e ,  l ong  enough
to  r each  be tween  hea t e r  and  t he rmos t a t ,  s ecu re  t he  cab l e  g round  (g r een )  w i r e  t o  one
o f  t he  t he rmos t a t  moun t ing  s c r ews  and  connec t  t he  o the r  two  w i r e s  ( r ed  and  b l ack )  t o
the  two  t e rmina l s  on  t he  t he rmos t a t  sw i t ch . A t t ach  t he  o the r  end  o f  t he  cab l e  t o  t he
th r ee -p in  room the rmos t a t  p lug  (wh ich  i s  packaged  s epa ra t e ly ) .  Make  su r e  t he  g round
w i r e  o f  t h e  c a b l e  i s  c o n n e c t e d  t o  t h e  g r o u n d  l u g  o f  t h e  c o n n e c t o r  ( p i n  B ) . Connect
t he  connec to r  t o  t he  room THERMO recep t ac l e  (4 ,  f i g .  4 -5 )  on  t he  hea t e r  con t ro l  pane l .

NOTE

I f  t he  combined  l eng th  o f  power  cab l e  and  t he rmos t a t  c ab l e  does  no t
exceed  20  f ee t ,  u se  14 -gage  cab l e  fo r  bo th  app l i ca t i ons . If  the com-
b ined  l eng th  exceeds  20  f ee t ,  u se  12 -gaqe  cab l e .

( 7 )  P r e p a r e  a  d c  p o w e r  c o r d  u s i n g  a  3 - w i r e  c a b l e  a n d  t h e  d c  c o n n e c t o r  p r o -
v ided  w i th  t he  hea t e r . The B terminal  must  be negat ive (-)  and the A terminal  must
b e  p o s i t i v e  ( + ) . Connec t  t he  g round  to  t he  C  t e rmina l .  Connec t  t he  cab l e  be tween
the 28-vol t  dc  power source and the POWER receptacle  (3 ,  f ig .  4-5) .

c . In i t i a l  Checkou t  and  Ad jus tmen t . A f t e r  i n s t a l l a t i o n ,  c h e c k  h e a t e r  o p e r a t i o n
a s  f o l l o w s :

( 1 )  W i t h  t h e  t h e r m o s t a t  k n o b  ( f i g .  4 - 4 )  s e t  t o  l e s s  t h a n  a m b i e n t  t e m p e r a t u r e ,  
s e t  t he  ON-OFF  swi t ch  (6 ,  f i g .  4 -5 )  t o  t he  ON pos i t i on . The  hea t e r  mus t  no t  s t a r t .

( 2 )  S t a r t  h e a t e r  o p e r a t i o n  b y  s e t t i n g  t h e  t h e r m o s t a t  k n o b  t o  a  t e m p e r a t u r e
above  ambien t  t o  cause  hea t e r  i gn i t i on .

( 3 )  C h e c k  t h a t  t h e  b l o w e r  m o t o r  s t a r t s  a n d  t h a t  t h e  u n i t  c i r c u l a t e s  a i r .

( 4 )  A f t e r  w a r m u p , c h e c k  t h e  e x h a u s t  f o r  s m o k e  a n d  c h e c k  f o r  e r r a t i c  o p e r a -
t i o n . I f  e i t h e r  c o n d i t i o n  e x i s t s , a d j u s t  t h e  f u e l  a d j u s t m e n t  n e e d l e .

NOTE

You  mus t  r emove  t he  l e f t  s i de  cove r  pane l  ( f i g .  4 -6 )  t o  ga in  acce s s
to  t he  fue l  ad jus tmen t  need le . Loosen  t he  fue l  ad ju s tmen t  l ock  nu t
be fo r e  you  t u rn  t he  ad ju s tmen t  need l e .

( 5 )  i f  t h e  h e a t e r  s m o k e s , t u rn  t he  fue l  ad ju s tmen t  need l e  1 /8  t u rn  c lockwise
to  r educe  t he  fue l  f l ow . O b s e r v e  h e a t e r  o p e r a t i o n  f o r  1  m i n u t e . If  smoking per-
s i s t s , t u rn  t he  need l e  an  add i t i ona l  1 /8  t u rn  and  obse rve  t he  ope ra t i on . Cont inue
u n t i l  o p e r a t i o n  i s  s a t i s f a c t o r y .
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F i g u r e  4 - 4 .  R o o m  t h e r m o s t a t .
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Figure 4-5. Heater controls and connectors.

4-8



TM 5-4520-242-13

Figure 4-6.  Fuel adjustment.
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( 6 )  I f  h e a t e r  o p e r a t i o n  i s  e r r a t i c , o r  i f  h e a t e r  f a i l s  t o  o p e r a t e  p r o p e r l y
in  ex t r eme ly  l ow  ambien t  t empera tu re s tu rn  t he  fue l  ad ju s tmen t  need l e  1 /8  t u rn
coun te r c lockwise  t o  i nc r ea se  fue l  f l ow . O b s e r v e  o p e r a t i o n  f o r  1  m i n u t e .  C o n t i n u e
t o  t u r n  t h e  n e e d l e  c o u n t e r c l o c k w i s e  i n  1 / 8 - t u r n  i n c r e m e n t s  u n t i l  h e a t e r  o p e r a t i o n
i s  s a t i s f a c t o r y . When  hea t e r  i s  bu rn ing  smoo th ly ,  t he r e  shou ld  be  l i t t l e  o r  no
smoke  f rom the  exhaus t  ou t l e t ,  and  t he  hea t  exchange r  t ubes  shou ld  no t  be  r ed  i n
c o l o r .

( 7 )  c h e c k  t h a t  t h e  h e a t e r  s h u t s  o f f  w h e n  t h e  t h e r m o s t a t  s e t  t e m p e r a t u r e  i s
r eached  i n  t he  enc lo su re . I f  c o n d i t i o n s  p e r m i t , check  tha t  t he  un i t  cyc l e s  unde r
con t ro l  o f  t he  room the rmos t a t .

( 8 )  S t o p  t h e  h e a t e r  b y  o p e r a t i n g  t h e  O N - O F F  s w i t c h  ( 6 ,  f i g .  4 - 5 )  t o  O F F .
I f  t he  hea t e r  i s  bu rn ing  when  t he  sw i t ch  i s  ope ra t ed  t o  OFF ,  t he  f l ame  wi l l  go  ou t
immed ia t e ly ,  bu t  t he  b lower  mo to r  w i l l  con t i nue  t o  run  un t i l  t he  hea t  i s  pu rged  f rom
t h e  b u r n e r ,  a f t e r  w h i c h  i t  w i l l  s t o p .

( 9 )  R e f e r  t o  t a b l e  4 - 2 ,  T r o u b l e s h o o t i n g ,  i f  t h e  u n i t  f a i l s  t o  o p e r a t e  i n
t h e  r e q u i r e d  m a n n e r .

Section II. MOVEMENT TO NEW WORKSITE

4-4. DISMANTLING FOR MOVEMENT.

a . D i s c o n n e c t  t h e  f u e l  l i n e  f r o m  t h e  f u e l  i n l e t  c o n n e c t o r .

b. O p e r a t e  t h e  h e a t e r  u n t i l  r e s i d u a l  f u e l  I s  e x p e n d e d ,  t h e n  c a p  t h e  h e a t e r  f u e l
connec t i on .

WARNING

Do no t  d i s connec t  exhaus t  p ipe  un t i l  hea t  ha s  d i s s ipa t ed .

c . D i sconnec t  t he  exhaus t  p ipe  f rom the  exhaus t  connec t i on .

d. Remove  the  t he rmos t a t ;  d i s connec t  t he  t he rmos t a t  and  power  cab l e  connec to r s
f rom ma t ing  r ecep t ac l e s  on  t he  con t ro l  pane l .

e . Remove  t he  bo l t s  s ecu r ing  t he  hea t e r  t o  t he  ba se  o r  f l oo r .
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WARNING

Do not  drain  fuel  in  an enclosed area or  near  an open f lame or  spark.
The fuel  is  f lammable and must  be drained in  an open area.

f . Drain the  fuel  pump. Remove  the  fue l  bowl  o f  t he  fue l  f i l t e r  and  t i p  t he
h e a t e r  s i d e w a y s .  A f t e r  d r a i n i n g , r e i n s t a l l  t h e  f u e l  b o w l  o f  t h e  f u e l  f i l t e r .

g. Remove  t he  s l o t t ed  p lug  f rom the  fue l  f l oa t  bowl  and  t i p  t he  hea t e r  s i deways
t o  d r a i n  t h e  f u e l .

4-5. REINSTALLATION AFTER MOVEMENT. T h e r e  a r e  n o  d i f f e r e n c e s  b e t w e e n  r e i n s t a l l a t i o n
p rocedu re s  a f t e r  movemen t  and  i n s t a l l a t i on  pe r fo rmed  t o  s e t  up  t he  equ ipmen t .

Section III. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

4-6. SPECIAL TOOLS AND EQUIPMENT. No spec i a l  t oo l s  o r  equ ipmen t  i s  r equ i r ed .

4-7. MAINTENANCE REPAIR PARTS. R e p a i r  p a r t s  a r e  l i s t e d  a n d  i l l u s t r a t e d  i n  T M  5 -
4520 -242 -23P ,  Repa i r  Pa r t s  and  Spec i a l  Too l s  L i s t .

Section IV. LUBRICATION INSTRUCTIONS

N o  l u b r i c a t i o n  i s  r e q u i r e d .

Section V. Preventive MAINTENANCE CHECKS AND SERVICES

4-8. GENERAL. The  p reven t ive  ma in t enance  s e rv i ce s  t o  be  pe r fo rmed  a r e  l i s t ed  and
d e s c r i b e d  i n  t a b l e  4 - 1 . I t  i nc ludes  and  expands  upon  t he  p r even t i ve  ma in t enance
se rv i ce s  pe r fo rmed  by  ope ra to r / c r ew  ma in t enance  and  i nc ludes  add i t i ona l  s e rv i ce s
wh ich  a r e  a l l oca t ed  to  o rgan iza t iona l  ma in t enance . The space heater  must  be checked
and  se rv i ced  sys t ema t i ca l l y  i n  acco rdance  w i th  t he  r equ i r ed  p rocedu re s .

a . Before  You Service. Always keep in mind the CAUTIONS and WARNINGS.

b . While You Test. Always keep in mind the CAUTIONS and WARNINGS.
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c.  When You Replace. Always keep in mind the CAUTIONS and WARNINGS.

d . If  Your  Equipment  Fai ls  To Operate . T r o u b l e s h o o t  w i t h  p r o p e r  e q u i p m e n t .  R e -
po r t  any  de f i c i enc i e s  u s ing  t he  fo l l owing  fo rms ,  a s  r equ i r ed .

(1) DA Form 2402 (Exchange Tag).

(2)  DA Form 2404 (Equipment  Inspect ion and Worksheet) .

(3)  DA Form 2407 (Maintenance Request  used for  Request ing Support  Maintenance)”

(4)  DA Form 2407-1 (Cont inuat ion Sheet  Used for  Request ing Support  Mainte-
nance ) .

Fo r  add i t i ona l  f o rms  and  r eco rds  pe r t a in ing  t o  you r  pa r t i cu l a r  equ ipmen t ,  r e f e r  t o
TM 38-750 (The Army Maintenance Manual System [T A M M S] ) .

e. R e c o r d i n g . The  p reven t ive  ma in t enance  checks  and  s e rv i ce s  i n  t ab l e  4 -1  a r e
l i s t ed  i n  t he  i t em  number  co lumn  acco rd ing  t o  s equence  o f  pe r fo rmance .  Use  t h i s
column as a source of item numbers for the TM Number column on DA Form 2404 when
reco rd ing  r e su l t s  o f  p r even t ive  ma in t enance  checks  and  s e rv i ce s .
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Table 4-1. Organizational Preventive Maintenance Checks and Services

S - S e m i a n n u a l l y

All data on pages 4-14 through 4-16 deleted.
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Table 4-1. Organizational Peventive Maintenance
Checks and Servicess, Quarterly Schedule - Continued
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Table 4-1. Organizational Preventive Maintenance
Checks and Services, Quarterly Schedule - Continued
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Section VI. TROUBLESHOOTING

4-9. GENERAL.

a . T h i s  s e c t i o n  c o n t a i n s  t r o u b l e s h o o t i n g  i n f o r m a t i o n  f o r  I o c a t i n g  a n d  c o r r e c t i n g
mos t  o f  t he  ope ra t i ng  t r oub l e s  wh ich  may  deve lop  i n  t he  space  hea t e r . T h e  t a b l e
l is ts  the  common malfunct ions which you may f ind during the operat ion or  maintenance
o f  t he  space  hea t e r  o r  I t s  componen t s . E a c h  m a l f u n c t i o n  f o r  a n  i n d i v i d u a l  c o m p o n e n t ,
u n i t , o r  sy s t em I s  f o l l owed  by  a  l i s t  o f  t e s t s  o r  i n spec t i ons  wh ich  w i l l  he lp  you  t o
d e t e r m i n e  c o r r e c t i v e  a c t i o n s  t o  t a k e . You  shou ld  pe r fo rm  the  t e s t s / i n spec t i ons  and
c o r r e c t i v e  a c t i o n s  i n  t h e  o r d e r  l i s t e d .

b . Th i s  manua l  canno t  l i s t  a l l  ma l func t ions  t ha t  may  occu r ,  no r  a l l  t e s t s  o r
i n s p e c t i o n s  a n d  c o r r e c t i v e  a c t i o n s . I f  a  m a l f u n c t i o n  i s  n o t  l i s t e d  o r  i s  n o t  c o r -
r e c t e d  b y  l i s t e d  c o r r e c t i v e  a c t i o n s ,  n o t i f y  y o u r  s u p e r v i s o r .

c .  On ly  t hose  func t i ons  wh ich  a r e  so l e ly  w i th in  t he  s cope  o f  o rgan i za t i ona l
m a i n t e n a n c e  a r e  l i s t e d .

4-10. ORGANIZATIONAL MAINTENANCE TROUBLESHOOTING CHART

R e f e r  t o  t a b l e  4 - 2  f o r  t r o u b l e s h o o t i n g  w h i c h  i s  a l l o c a t e d  t o  o r g a n i z a t i o n a l  m a i n t e -
n a n c e  l e v e l s .
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o p e r a t i n g  c h e c k s .

NOTE

B e f o r e  y o u  u s e  t h i s  t a b l e ,  b e  s u r e  y o u  h a v e  p e r f o r m e d  a l l  a p p l i c a b l e

T a b l e  4 - 2 . O r g a n i z a t i o n a l  M a i n t e n a n c e  T r o u b l e s h o o t i n g

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

WARNI NG

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  e x t r e m e l y  c a r e f u l  w h e n
m a k i n g  v o l t a g e  m e a s u r e m e n t s  o r  o t h e r  c h e c k s  w i t h  t h e  h e a t e r  c o n n e c t e d
t o  t h e  p o w e r  s o u r c e  d u r i n g  t r o u b l e s h o o t i n g . A l w a y s  d i s c o n n e c t  t h e
p o w e r  c a b l e  c o n n e c t o r  b e f o r e  m a k i n g  a n y  c o n t i n u i t y  t e s t s .

1. HEATER FAILS TO START (NO FLAME, NO BLOWER).

S t e p  1 . C h e c k  t h a t  f u s e  i s  n o t  b l o w n .
R e p l a c e  b l o w n  f u s e . P u s h  i n  t h e  c a p  o n  t h e  f u s e  h o l d e r  a n d  r o t a t e
t h e  f u s e . I n s e r t  n e w  f u s e .

S t e p  2 . I n s p e c t  r o o m  t h e r m o s t a t  w i r i n g  f o r  l o o s e  c o n n e c t i o n s .
T i g h t e n  l o o s e  c o n n e c t i o n s  o r  r e p a i r  b r o k e n  l e a d s .

S t e p  3 . T u r n  o n  t h e  O N - O F F  s w i t c h . S e t  t h e r m o s t a t  t o  i t s  h i g h e s t  s e t t i n g ,
r e m o v e  c o v e r , a n d  j u m p  t h e r m o s t a t  t e r m i n a l s  w i t h  a n  i n s u l a t e d  s c r e w
d r i v e r .

I f  h e a t e r  s t a r t s  w h e n  t e r m i n a l s  a r e  j u m p e d ,  r e p l a c e  t h e r m o s t a t
a s  f o l l o w s :
Remove the  t
l o n g  e n o u g h
cable  ground
s c r e w s ,  a n d
t w o  t e r m i n a
t h e  c a b l e  t o
g r o u n d  w i r e

h e r m o s t a t  c o v e r  a n d  a t t a c h  a  s h i e l d e d  3 - w i r e  c a b l e ,
t o  r e a c h  b e t w e e n  h e a t e r  a n d  t h e r m o s t a t . S e c u r e  t h e
( g r e e n )  w i r e  t o  o n e  o f  t h e  t h e r m o s t a t  m o u n t i n g
c o n n e c t  t h e  o t h e r  t w o  w i r e s  ( r e d  a n d  b l a c k )  t o  t h e
s  o n  t h e  t h e r m o s t a t  s w i t c h . A t t a c h  t h e  o t h e r  e n d  o f

t h e  t h r e e - p i n  r o o m  t h e r m o s t a t  p l u g . M a k e  s u r e  t h e
o f  t h e  c a b l e  i s  c o n n e c t e d  t o  t h e  g r o u n d  l u g  o f  t h e

c o n n e c t o r  ( p i n  B ) . C o n n e c t  t h e  c o n n e c t o r  t o  t h e  r o o m  T H E R M O
r e c e p t a c l e  ( 4 ,  f i g .  4 - 5 )  o n  t h e  h e a t e r  c o n t r o l  p a n e l .

NOTE

I f  t h e  c o m b i n e d  l e n g t h  o f  p o w e r  c a b l e  a n d  t h e r m o s t a t
c a b l e  d o e s  n o t  e x c e e d  2 0  f e e t ,  u s e  1 4 - g a g e  c a b l e  f o r
b o t h  a p p l i c a t i o n s . I f  t h e  c o m b i n e d  l e n g t h  e x c e e d s  2 0
f e e t , u s e  1 2 - g a g e  c a b l e .
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Table 4-2. Organizational Maintenance Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

2. HEATER FAILS TO START (NO HEAT; BLOWER RUNS UNTIL RESET SWITCH TRIPS).

Step 1. Remove filter element (fig. 4-7) by loosening the nut on the fuel
filter bail. Swing the bail aside and remove the filter.

Check filter element for contamination. Replace parts in re-
verse order of removal.

Step 2. Check that power is available to fuel pump (11, fig. 4-8) and sole-
noid valve (10).

if no power is available, check electrical connections.
Step 3. Disconnect fuel tube at float bowl (8, fig. 4-8) inlet and turn on

power. Fuel should flow from fuel tube.
Check power input to fuel pump. Report to direct support main-
tenance if power is available but no fuel flows from fuel tube.

Step 4. Remove the spark plug (4, fig. 4-8) and check for damage.
Replace a damaged spark plug.

Step 5. Remove glow plug (5, fig. 4-8). Apply 28 vdc across the glow plug
leads.

Replace glow plug if it fails to heat.
Step 6. Remove main fire tube inspection plug from burner (6, fig. 4-8).

Turn on power, and check that fuel flows into main fire tube.
If no fuel flows, report to direct support maintenance.

3. HEATER OVERHEATS, CYCLING UNDER CONTROL OF OVERHEAT THERMOSTAT.

Step 1. Check for restricted air flow.
Remove any obstacles restricting air flow.

Step 2. Check for high fuel flow rate (indicated by heat exchanger tubes
being red in color).

Reduce fuel rate.

4. HEATER BACKFIRES.

Step 1. Check that fuel adjustment is correct.
Adjust fuel adjustment needle as follows:

NOTE

You must remove the left side cover panel (fig. 4-9)
to gain access to the fuel adjustment needle. Loosen
the fuel adjustment lock nut before you turn the ad-
justment needle.

If the heater smokes, turn the fuel adjustment needle 1/8 turn
clockwise to reduce the fuel flow. Observe heater operation for
1 minute. If smoking persists, turn the needle an additional 1/8
turn and observe the operation. Continue until operation is
satisfactory.
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Figure 4-7. Fuel filter,
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1.
2.

4.

6 .
7.

Fuel inlet bulkhead fitting 8. Fuel float bowl
Combustion air tube 9. Fuel adjustment needle
Ignition cable 10. Solenoid valve
Spark plug 11, Fuel pump
Glow plug 12, Fuel filter
Burner 13. Ignition case
Vent tube

Figure 4-8. Side view of heater showing internal compone nts.
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Figure 4-9. Fuel adjustment.
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Table 4-2. Organizational Maintenance Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

4 - Continued

If heater operation Is erratic , or If heater fails to operate
properly in extremel low ambient temperatures, turn the fuel
adjustment needle 1/8 turn counterclockwise to increase fuel
flow. Observe operation 1 minute. Continue to turn the needle
counterclockwise in 1/8-turn increments until heater operation
is satisfactory. When heater is burning smoothly, there should
be little or no smoke from the exhaust outlet, and the heat ex-
changer tubes should not be red in color.

CAUTION

When checking spark, do not exceed the 1/8 inch (3 mm)
distance from grounded surface. Any greater distance
will cause excessively high potential buildup resulting
in insulation breakdown either internally or in the
Ignition cable. Make sure there are no fuel and fumes
in the area of grounded surface that could ignite when
checking spark.

Step 2. Remove ignition cable from the spark plug and position cable so that
cable end is 1/8 inch (3 mm) from a grounded surface. Turn on power.

If spark is weak or intermittent, report to direct support main-
tenance.

Step 3. Remove spark plug and check for damage,
Replace a damaged spark plug.

Step 4. Check exhaust system for obstructions.
Remove exhaust obstructions.

Step 5. Check that exhaust piping is installed correctly.
Revise exhaust piping to conform to figure 4-10.

Step 6. Check that combustion air damper Is opened sufficiently to provide
adequate combustion air,

Adjust the air damper nut so that air damper will have 5/16-inch
  (8 mm) clearance from the side of the intake housing when the
damper is in the open position.

5. HEATER CYCLES ON AND OFF EXCESSIVELY.

Step 1. Check that room thermostat is Installed correctly.
Relocate improperly Installed thermostat. Mount the room thermo-
stat In an upright position on an inside or Insulated wall in the
area to be heated. Do not install the thermostat in line with the
heater air inlet or discharge air flow, in a drafty position, or
on an outside wall.
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Figure 4-10. Exhaust installation.
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Table 4-2. Organizational Miantenance Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

5 - Continued

Step 2. Disconnect thermostat power cable from thermostat. Use a multimeter
set to read 1X resistance and check continuity across thermostat con-
tacts while operating thermostat temperature control. Continuity
must be made sharply as temperature control is moved up to and past
ambient temperature. Continuity must be broken sharply as tempera-
ture control is moved down to and past ambient temperature.

Replace thermostat if contact operation is Intermittent or erratic.

Step 1. Check that fuel adjustment is correct.
Adjust fuel adjustment needle.

Step 2. Check that combustion air inlet is not blocked or dirty.
Clean or repair combustion air inlet

6. HEATER SMOKES.

or replace damaged parts.
Adjust damper to provide adequate combustion air.

Step 3. Check that combustion’ air damper is opened sufficiently to provide
adequate combustion air.

Adjust the air damper nut so the air damper will have 5/16-inch
(8 mm) clearance from the side of the intake housing when the
damper is in the open position.

Step 4. Remove left side cover panel and check that combustion air tube (2,
fig. 4-11) is not torn or restricted.

Replace a damaged combustion air tube. Disconnect the power plug
and remove the top and side cover panels to provide access to the
burner assembly. Loosen the two hose clamps (1, fig. 4-11) se-
curing the combustion air tube (2) to the combustion air blower
outlet and the burner (3). Remove the combustion air tube, and
remove the clamps from the tube. Slide the clamps over the ends
of a new combustion air tube, and fit the tube over the combus-
tion air blower outlet and the burner air inlet. Tighten the
clamps. Reinstall the top and side cover panels. Connect the
power plug.

Step 5. Check that fuel float bowl controls fuel flow. With the heater
energized and the fuel pump running, remove the vent tube (7, fig.
4-8) from the top side of the fuel bowl. No fuel should flow through
opening.

If fuel flows through opening, report to direct support mainte-
nance.
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Figure 4-11. Combustion air tube installation.
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Section VII. RADIO INTERFERENCE SUPPRESSION

4-11. GENERAL METHODS USED TO ATTAIN PROPER Suppression, Essentially, suppression
is attained by providing a low resistance path to ground for stray currents. The
methods used include shielding the ignition wires; installing capacitors on the igni-
tion power supply, blower motor, and air compressor; and installing a power filter
in the control panel.

4-12. PRIMARY INTERFERENCE SUPPRESSION COMPONENTS.

a. Three 0.47 microfarad, 200 vdc capacitors are used for primary Interference
suppression. One is installed on the ignition power supply. This capacitor sup-
presses the radio frequency interference of the ignition system, The other two
capacitors suppress the radio frequency generated by the arcing of brushes at the
motor commutators. One is installed on the blower motor and the other is installed
on the air compressor motor.

b. A power filter is installed in the control panel. This device passes direct
current but filters out the rf component of the input power.

4-13. REPLACEMENT OF PRIMARY INTERFERENCE SUPPRESSION COMPONENTS. Refer replacement
of ignition power supply, blower motor, air compressor suppression capacitors, and
control panel power filter to direct support maintenance.

4-14. SECONDARY INTERFERENCE SUPPRESSION COMPONENTS.

a. Component Identification. The secondary suppression components on the space
heater are the shielded high tension ignition cab
plug and the shielded spark plug,

b. Component Replacement.

e“ from the power supply to the spark

tion power supply. Refer replace-(1) The ignition cable is part of the ign
ment of the ignition cable to direct support maintenance.

(2) Replace the spark plug if defective.

4-15. TESTING OF RADIO INTERFERENCE SUPPRESSION COMPONENTS. Refer testing of sup-
pression capacitors and power filter to direct support maintenance.

Section VIII. MAINTENANCE OF HEATER CASE

4-16. DESCRIPTION.

a. Cover Panels and Case. The heater case contains and mounts the heater compon-
ents. The warm air louver, secured with wing head studs, can be rotated to any one
of four positions to direct the flow of heated air up, down, or to either side. The
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top and side cover panels are Interchangeable so the circulating air inlet screen
can be positi oned either on the top or left side, as the heater location requires.

b. Control Panel Assembly. The control panel mounts all of the operator controls
and the inlet connectors, It is installed at the lower front of the heater case.
Its components are connected into the heater electrical system by solder-type and
screw-type connectors.

4-17. COVER PANELS AND CASE,

The ignition system of this space heater contains dangerous voltages
which can cause severe electrical shock, Be sure to disconnect the
power plug before serviclng or repairing the heater.

a. Disassembly.

(1) Disconnect the power plug before removing the cover panels, unless you
are going to perform operating tests or adjustment.

(2) The cover panels (1, 6, and 11, fig. 4-12) are secured to the heater case
(27) with twist-lock type studs (3, 5, 8, 10, 13, and 15). Give each stud a quarter
turn counterclockwise to release the cover panels.

(3) The louver (16) is secured to the heater case (27) with wing head studs
(18). Give each wing head stud a quarter twist counterclockwise to release the louver.

(4) if the combustion chamber cover (20) is damaged, remove the screws (19)
that secure it to the case; remove the combustion chamber cover.

(5) If the nut plates (22, 24, and 26) are damaged, remove the screws (21,
23, and 25) that secure them to the case; remove the nut plates.

b. Cleaning and Inspection.

WARNING

Clean parts in a well-ventilated area. Avoid inhalation of solvent
fumes and prolonged exposure of skin to cleaning solvent. Wash ex-
posed skin thoroughly. Dry cleaning solvent (fed. spec P-D-680) used
to clean parts is potentially dangerous to personnel and property.
Do not use near open flame or excessive heat. Flash point of sol-
vent is 100°F (38°C).

(1) Using a dry cloth, wipe dust and lint from the top and side cover panels,
warm air louver, and combustion air inlet. Remove greasy or gummy deposits with a
cloth dampened with dry cleaning solvent (fed. spec. P-D-680).
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Figure 4-12. Heater case assembly, exploded view.
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Legend for fig. 4-12:
1. Top cover panel
2. Split ring
3. Stud
4. Split ring

Stud
6. Side cover panel

Split ring
  8.              Stud
9. Split ring

10. Stud
11. Side cover panel
12. Spilt ring
13. Stud
14. Split ring

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27,

Stud
Louver
Split ring
Wing head stud
Screw
Combustion chamber
cove r
Screw
Front nut plate
Screw
Left rear nut plate
Screw
Right rear nut plate
Case
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(2) Check the inside of the heater case for accumulations of dust and lint.
If vacuum cleaning equipment is available, use it to clean the inside of the heater
case, taking care not to disturb the wiring or damage components. If vacuum cleaning
equipment is not available, use a clean, dry cloth to remove accumulations of dust
and lint.

(3) if any of the data plates are defaced or Illegible, report the condition
to direct support maintenance.

(4) Before reinstalling covers and warm air louver, inspect heater components
for fuel leaks, signs of burning or overheating, or other damage or malfunction. Refer
to the appropriate repair sections of this publication for repair and replacement pro-
cedures.

Reassemble the covers and the louver to the heater case in the re-
verse order of the index numbers in figure 4-12.

4-18. ON-OFF SWITCH AND FUSE HOLDERS.

WARNING

The ignition system of this heater contains dangerous voltages which
can cause severe electrical shock, Be sure to disconnect the power
plug before servicing or repairing the heater.

a. Removal and Disassembly.

(1) Disconnect the power plug, and remove the left side cover panel to provide
access to the back of the control panel.

(2) Remove the five screws (1, fig. 4-13) and-lock washers (2) securing the
control panel assembly (7) to the heater case. Pull out gently on the control panel
to provide access to the wiring on the back of the panel.

(3) If the ON-OFF switch (4) is defective, tag and remove the two red and two
violet leads from the switch. Unscrew the boot (3) and remove the ON-OFF switch from
the back of the control panel.

(4) Push in the cap on the fuse holder (5), and rotate the cap counterclockwise
to remove it from the fuse holder. Remove the fuse (6) from the fuse holder. Tag and
unsolder the three red wires from the fuse holder, Remove the fuse holder nut and
pull the fuse holder from the front of the control panel. Remove
the same way, except the spare fuse holder has no connected wires

b. Cleaning and Inspection.

(1) Clean the switch and fuse holders with a clean, dry c
tle brush.

the spare fuse holder

oth or a soft-bris-

(2) DO not repair the ON-OFF switch or fuse holders. Replace these parts if
they are damaged or defective.
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Figure 4-13. Control panel, exploded view.
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(3) Inspect the THERMO and POWER receptacles in the control panel for cracks,
damaged terminals, and signs of overheating, Report defective receptacles to direct
support maintenance,

c. Reassembly and Installation,

(1) Reassembly of the ON-OFF switch and the fuse holders is the reverse of
disassembly. Refer to figure 4-13.

(2) Use only rosin-core solder for soldered connections.

(3) Reinstall the assembled control panel in the heater case and secure with
the five screws (1, fig. 4-13) and lock washers (2). Reinstall the side cover panels,
connect the power plug, and check heater operation.

Section IX. MAINTENANCE OF ELECTRICAL COMPONENTS

4-19. DESCRIPTION.

a. Room Thermostat. The room thermostat mounts on a wall in the heated enclosure.
It is connected to the heater by a 3-wire cable which plugs into the front of the
heater. The thermostat senses the temperature of the air in the enclosure and turns
the heater on and off, as long as the ON-OFF switch is on and the heater is supplied
with fuel.

b. ON-OFF Switch. The ON-OFF switch is mounted on the control panel and provides
the electrical power to operate the thermostat in the automatic mode. When the ON-
OFF switch is turned ON, the thermostat will operate the heater automatically to
control room temperature.

4-20. ROOM THERMOSTAT.

a. Check the thermostat operation by operating the knob from one extreme to the
other, checking that electrical continuity is made as the knob position indicates room
temperature and below, and that continuity is broken above room temperature.

b. No repair is authorized for the room thermostat. Replace a defective thermo-
stat as follows:
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Figure 4-14. Electrical system operation.
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The ignition system of this heater contains dangerous voltages which
can cause severe electrical shock. Be sure to disconnect the power
plug before servicing or repairing the heater.

(1) Mount the room thermostat in an upright position on an inside or insulated
wall in the area to be heated. Do not install the thermostat in line with the heater
air inlet or discharge air flow, in a drafty position, or on an outside wall.

(2) Remove the thermostat cover and attach a shielded 3-wire cable, long
enough to reach between heater and thermostat. Secure the cable ground (green) wire
to one of the thermostat mounting screws and connect the other two wires (red and
black) to the two terminals on the thermostat switch. Attach the other end of the
cable to the three-pin room thermostat plug (which is packaged separately). Make
sure the ground wire of the cable is connected to the ground lug of the connector
(pin B). Connect the connector to the room THERMO receptacle on the heater control
panel. Check heater operation.

If the combined
exceed 20 feet,
combined length

4-21. ON-OFF SWITCH.

NOTE

length of power cable and thermostat cable does not
use 14-gage cable for both applications. If the
exceeds 20

a.
position, checking that
ON position.

feet, use 12-gage cable.

Check the operation of the ON-OFF switch by operating it from the ON to the OFF
electrical continuity is made as the switch is placed in the

b. No repair is authorized for the ON-OFF switch. Replace a defective switch as
follows:

The ignition system

WARNING

of this heater contains dangerous voltages which
can cause severe electrical shock. Be sure to disconnect the power
plug before servicing or repairing the heater.

(1) Disconnect the power plug, and remove the left side cover panel to pro-
vide access to the back of the control panel.

(2) Remove the five screws and lock washers securing the control panel to the
heater case. Gently pull out the control panel as far as the wires will permit.
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(3) Tag and unsolder two red and two violet leads from the switch.

(4) Unscrew the boot and remove the ON-OFF switch from the back of the con-
trol panel.

(5) Replace the switch and reassemble in

(6) Replace the power plug and check the

the reverse order of disassembly.

operation of the ON-OFF switch.

4-22. DESCRIPTION OF ELECTRICAL SYSTEM OPERATION.

a. Startup.

(1) When the operator turns the ON-OFF switch S3 (fig. 4-14) to ON, current
flows to the glow plug thermostat S6 which closes at 40°F (4°C) and passes current
to the glow plug GP1 to heat the combustion chamber. Current also flows to the fuel
heater thermostat switch S7 which closes at 40°F (4°C) and passes current to the fuel
heater FH1.

(2) If the room thermostat contacts are closed, current flows to the delay
thermostat S2, ignition coil EC1, spark plug SP1, control relay R1, and timer heaters
TH1 and TH2. Maintenance thermostat S1O is constantly supplied current through fuse
F1 when the power plug is connected to a source of 28 vdc. Maintenance thermostat
S1O closes at 40°F (4°C) to supply a secondary current flow to the two timer heaters
TH1 and TH2, which are connected in parallel. With current flow to delay thermostat
S2, the time delay cycle begins.

b. Transition.

(1) The delay thermostat S2 is open at room temperature. Heat from timer
heater TH2 causes thermostat S2 to close on rising to 65°F (18°C).

(2) When the delay thermostat S2 closes, it passes current to timer T1 and
control relay R1. Timer T1, after a slight delay, energizes the fuel solenoid valve
SD1, and air compressor motor M2. Relay R1 energizes blower motor Ml and fuel pump
FP1, and also opens relay contacts to eliminate the primary current flow to timer
heater TH2.

(3) Timer heaters TH1 and TH2 remain energized by the secondary current
flow through maintenance thermostat S10 until heater TH1 raises maintenance thermo-
stat S10 temperature to 55°F (13°C).

(4) The combination of heat from the glow plug and spark from the spark plug
make possible fuel ignition.

c. Run (Burner Lighted).

(1) if ignition proceeds normally
and heat from the burner is detected by flame safety thermostat S4 which closes on
rising to 11O°F (43°C).

(2) When flame safety thermostat S4 closes, it energizes relay R1. When relay

in the transition stage, the heater lights,

R1 is energized, it bypasses maintenance thermostat S10 and-delay thermostat S2.

4-36



TM 5-4520-242-19

(3) When energized, relay R1 also sends power to ignition coil EC1, fuel pump
FP1, blower motor Ml, air compressor M2 , and fuel solenoid valve SD1, With the time
delay circuit disconnected, the timer heaters shut off and cool, but the flame in
the burner is sustained as long as fuel is supplied.

d. Ignition Failure.

(1) If the burner fails to light for any reason, the flame safety thermostat
will not actuate the relay, and the contacts will not close. Therefore, relay R1
will not energize to operate the heater in the run stage described in subparagraph
c, above.

(2) In this situation, the timer heater will temporarily remain energized.
After a total of 60 to 70 seconds, heat from the timer heater will trip RESET switch
S1, shutting off all power to the heater and preventing damage to the glow plug or
the time delay mechanism,

(3) if the heater runs out of fuel, or if the fuel flow stops for any reason,
thermostat S4 and relay will also act to shutoff the heater when the heat exchanger
Cools.

e. Thermostatic Control.

(1) When ON-OFF switch S3 is turned on, the thermostat will operate the
heater automatically to control room temperature. When the room temperature reaches
the thermostat setting, the thermostat contacts open, starting the shutdown stage
of the heater cycle.

(2) When the room temperature fails below the thermostat setting, the thermo-
stat contacts close, causing the heater to enter the startup stage of its cycle.

(3) The thermostat will continue to turn the heater on and off to control
room temperature as long as fuel and power are available to the heater.

f. Shutdown.

(1) When the operator turns ON-OFF switch S3 to OFF. or when the thermostat.
contacts open, the ignition , air compressor, and fuel solenoid valve circuits are
broken, stopping ignition and fuel flow.

(2) Power is still available to flame safety thermostat S4 to keep relay R1
energized. Power is thus available to the relay to run blower motor M1 until all
fuel in the burner is consumed. When the flame extinguishes, the blower circulates
air to cool the heater.

(3) Air from the blower motor fan cools the heat exchanger until thermostat
S4 reaches its cutout setting, The thermostat S4 relay contacts open, deenergizing
relay R1, This shuts off power to the motor and prepares the heater for the next
startup.
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g. Overheat.

(1) if the heater overheats because of reduced ventilation ai r flow, exces-
sive fuel flow, or other causes, overheat thermostat S5 opens, This breaks the flow
01’ current to the air compressor and the fuel solenoid valve, shutting off the flow
of fuel,

(2) Current still flows through relay RI to operate blower motor Ml, cooling
down the heat exchanger. When the heat exchanger temperature reaches a safe level,
the overheat swich closes to restart fuel flow and ignition, Because the heat ex-
changer and burner head are still quite warm, ignition is rapid and the time delay
assembly is not utilized.

Section X. MAINTENANCE OF BURNER ASSEMBLY

4-23. DESCRIPTION.

a. Combustion Air Tube. The combustion air tube is a spring-wound, neoprene-
coated tube which conducts the combustion air from the combustion air blower outlet
to the combustion air Inlet on the burner.

b. Spark Plug. The spark plug is similar to an automotive spark plug, and it
performs a similar function. High voltage from the ignition power supply creates a
spark between the spark plug electrode and the grounded burner assembly. it is this
spark which ignites the fuel and air mixture in the burner head.

The glow plug is energized when burner casing temperature drops
below 40°F The glow plug is a wire-wound electrical heater that preheats the
burner head to ensure vaporization of the fuel for rapid ignition.

d. Fuel Adjustment Needle. The fuel adjustment needle is located on the burner.
It is used to adjust the fuel flow during heater operation or when the type of fuel
being burned in the heater is changed.

4-24. COMBUSTION AIR TUBE, SPARK PLUG, GLOW PLUG, AND FUEL ADJUSTMENT NEEDLE.

a. Removal.

WARNING

The ignition system of this space heater contains dangerous voltages
which can cause severe electrical shock. Be sure to disconnect the
power plug before servicing or repairing the heater.

(1) Disconnect the power plug and remove the top and side cover panels to
provide access to the burner assembly.
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(2) Loosen the two hose clamps (1, fig. 4-15) securing the combustion air tube
(2) to the combustion air blower outlet and the burner, Remove the combustion air
tube, and remove the clamps from the tube.

(3) Unscrew the nut on the ignition cable and separate the cable from the
spark plug (3). Unscrew the sparkplug from the burner (15).

(4) Remove the nut (4) and lock washer (5), and disconnect the urple lead
from the glow plug (6). )Unscrew and remove the glow plug and gasket (7 from the
burner.

(5) Remove screw (8) and lock washer (9) securing the needle retainer (10)
to the burner. Remove the fuel adjustment needle assembly by unscrewing pipe plug
(11) from the burner. Disassemble fuel adjustment needle assembly by loosening nut
(12) and unscrewing needle (13). Remove seal (14).

b. Cleaning and Inspection.

Clean parts in a well-ventilated area, Avoid inhalation of solvent
fumes and prolonged exposure of skin to cleaning solvent. Wash ex-
posed skin thoroughly. Dry cleaning solvent (fed. spec. P-D-680)
used to clean parts is potentially dangerous to personnel and prop-
erty. Do not use near open flame or excessive heat. Flash point
of solvent is 100°F (38°C).

(1) Clean the combustion air tube by shaking it or blowing through it with
compressed air. Replace the tube if it is torn, deteriorated, restricted, or damaged.

(2) Clean the spark plug, glow plug, and fuel adjustment needle assembly
metal parts with dry cleaning solvent (fed. spec. P-D-680). Do not immerse the glow
plug in solvent. Allow all parts to dry thoroughly before installation.

(3) Inspect the electrode and outer shell of the spark plug for burning or
pitting. Inspect ceramic parts for cracks or breaks. Inspect threads for damage.
Replace a damaged spark plug.

(4) Inspect the glow plug for cracks, frayed insulation, loose or broken
leads, defective element winding and other damage. Apply 28 vdc across the glow
plug leads and check that the glow plug heats. Replace a damaged or defective glow
plug.

(5) Inspect the fuel adjustment needle tip for wear, scoring, or other damage.
Replace the fuel adjustment needle if the needle is bent or damaged.

c. Installation.

(1) Reassemble fuel adjustment needle assembly by positioning nut (12) on
adjustment needle (13). Install this assembly into pipe plug (11). Carefully slide
needle seal (14) over the needle. Turn the fuel adjustment needle into pipe plug (11)
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Figure 4-15. Burner assembly, exploded view.
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until the top of the needle head is 7/16 inch (11 mm) from the face of the pipe plug,
Maintain this dimension and tighten nut (12), Coat the male NPT threads of pipe
plug (11) with Permatex No, 1, or equivalent, and install the fuel adjustment needle
assembly on the burner. Tighten pipe plug until its head is flush to the burner
cover plate of burner (15). Position needle retainer (10) over the slotted end of
the adjustment needle (13). Secure with lock washer (9) and screw (8).

(2) Use a new gasket (7) and Install the glow plug (6) in the burner. Connect
the purple lead using lock washer (5) and nut (4).

(3) Install the sparkplug (3) in the burner. Position the ignition cable
and tighten the ignition cable nut.

(4) Slide the clamps (1) over the ends of the combustion air tube (2), and
fit the tube over the combustion air blower outlet and the burner air Inlet. Tighten
the clamps. Reinstall fuel lines.

(5) Reinstall the top and side cover panels. Connect the power plug and test
the heater operation. Adjust the fuel adjustment needle.

d. Fuel Adjustment. When the type of fuel being burned in the heater is changed,
or when the heater is subjected to extremely low ambient temperatures, it will nor-
mally be necessary to readjust the fuel adjustment needle on the burner assembly for
proper combustion.

NOTE

You must remove the left side cover panel to gain access to the fuel
adjustment needle. Loosen the fuel adjustment lock nut before you
turn the adjustment needle.

(1) If heater smokes, turn the fuel adjustment needle 1/8 turn clockwise to
reduce the fuel flow. Observe heater operation for 1 minute. If smoking persists,
turn the needle an additional 1/8 turn and observe operation. Continue until opera-
tion is satisfactory.

(2) If heater operation is erratic, or heater fails to operate properly in
extremely low ambient temperatures, turn the fuel adjustment needle 1/8 turn counter-
clockwise to increase fuel flow. Observe operation for 1 minute. Continue to turn
the needle counterclockwise 1/8 turn until heater operation is satisfactory. When
heater is burning smoothly, there should be little or no smoke from the exhaust out-
let and the heat exchanger tubes should not be red in color.
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Section XI. MAINTENANCE OF FUEL SYSTEM

4-25. DESCRIPTION, The space heater fuel system consists of a
solenoid valve, fuel filter, fuel pump, and the interconnecting
Refer to figure 4-16,

a. Fuel Float Bowl.
fuel to the burner head

fuel float bowl,
lines and fittings.

The fuel float bowl (8, fig, 4-17) meters the flow of the
to achieve efficient combustion.

b. Solenoid Valve. The solenoid valve (10) controls the flow of fuel from the
fuel float bowl (8) to the fuel nozzle. This electrically controlled device opens
the fuel valve when the room thermostat calls for heat and closes the valve when
the heat requirement is satisfied.

c. Fuel Filter. The fuel filter (12) traps and holds dirt, moisture, and other
contaminants before they enter the heater fuel system. The fuel filter has a metal
disc-type element contained in a removable sediment bowl.

Fuel Pump. A 28-volt, pulsating-type electric fuel pump (11) draws fuel
from the fuel supply and pumps it to the fuel float bowl (8). The pump also contain
a filter to remove any contaminants which may have passed through the fuel filter.

e. Fuel Lines. Fixed fuel lines carry the fuel from the fuel filter to the fuel
pump. A flexible fuel tube carries the fuel from the fuel pump to the fuel float
bowl . A vent tube (3, fig. 4-18) vents excess fuel from the fuel float bowl (4)
to the burner (5) in the event of fuel float bowl malfunction. A flexible line car-
ries pressurized air from the compressor to the burner head to atomize fuel.

4-26. FUEL FLOAT BOWL. Inspect the fuel float bowl as follows:

WARNING

The ignition system of this space heater contains dangerous voltages
which can cause severe electrical shock. Be sure to disconnect the
power plug before servicing or repairing the heater.

a. Remove the top and left side panels from the heater.

b. Check that fuel tube fittings and float bowl cover mounting screws are
secure. Tighten loose fittings and screws.

.
c. Inspect the fuel float bowl for cracks, missing screws, and other visible

damage. Report any visible damage to direct support maintenance.

d. Connect the power plug. With the cover panels still removed, start the heater
and check for any leaks around the fuel float bowl. If any leakage is detected, shut
off the heater, disconnect the power plug, and correct leak. Recheck heater operation
and, when it is satisfactory, reinstall cover panels. if leakage cannot be corrected
by tightening tube fittings and float bowl cover mounting screws, report condition
to direct support maintenance.
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Figure 4-16. Fuel flow diagram.
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Figure 4-17. Side view of heater showing interal components,
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Figure 4-18. Top view of heater showing internal components.
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4-27. SOLENOID VALVE. Inspect the solenoid Valve as follows:

The ignition system of this space heater contains dangerous voltages
which can cause severe electrical shock, Be sure to disconnect the
power plug before servicing or repairing the heater.

a. Remove the left side cover panel from the heater.

b. Check that solenoid body nut is secure. Tighten nut if it is loose.

Inspect solenoid wires for frays and cracks. Check that wires are securely
fastned In solenoid body. Report any visible damage to direct support maintenance.

d. Connect the power plug. With the cover panel still removed, start the heater
and check for any leaks around the solenoid valve. If heater operation is satis-
factory, reinstall cover panel. If heater operation is unsatisfactory, report con-
dition to direct support maintenance.

4-28. FUEL FILTER, FUEL TUBES, AND FITTINGS.

WARNING

The ignition system of this space heater contains dangerous voltages
which can cause severe electrical shock. Be sure to disconnect the
power plug before servicing or repairing the heater.

a. Fuel Filter Service.

(1) Disconnect, the power plug and shut off the fuel supply. Remove the left
side cover panel to provide access to the fuel filter.

(2) Loosen the nut on the fuel filter bail. Swing the ball aside and remove
the fuel bowl (1, fig. 4-19), gasket (2), and filter element (3) from the fuel filter
body (4).

4-46



TM 5-4520-242-13

Figure 4-19. Fuel filter, exploded view.
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Clean parts in a well-ventilated area, Avoid Inhalation of solvent
fumes and prolonged exposure of skin to cleaning solvent, Wash ex-
posed skin thoroughly. Dry cleaning solvent (fed. spec. P-D-680)
used to clean parts is potentially dangerous to personnel and prop-
erty. Do not use near open flame or excessive heat. Flash point of
solvent is 1OOQF (38°C).

(3) Clean the parts with dry cleaning solvent (fed. spec. P-D-680) and allow
all parts to dry thoroughly before reassembly.

(4) Install the filter element (3) in the fuel filter body (4). Install the
bowl (l), using a new gasket (2), and swing the bail in place. Engage the screw in
the notch in the bottom of the bowl and tighten the nut hand tight.

panel.

b.

fuel

(5) Turn on the fuel supply and connect the power plug. With the cover panel
still removed, start the heater and check for leaks around the fuel filter bowl. If
any leakage is detected, shut off the heater, disconnect the power plug, and correct
the leak. Recheck heater operation and, when it is satisfactory, reinstall the cover

Removal.

(1) Disconnect the power plug. Shut off the fuel supply and disconnect the
supply line at the bulkhead fitting. Remove the left side cover panel for access

to the fuel filter, fuel lines, and fittings.

(2) Disconnect the assembled fuel tube (1 through 3, fig. 4-20), from the fuel
filter inlet.

(3) Loosen the nut on the bail of fuel filter (5). Swing the bail aside and
remove the fuel bowl (1, fig. 4-19), gasket (2), and filter element (3) from the fuel
filter body (4). Unscrew fuel filter body by turning counterclockwise and remove
from pipe nipple (7, fig. 4-20).

(4) Remove the assembled fuel tube (9 through 11) from the fuel pump (14)
and fuel float bowl. Remove the assembled fuel tube (15 through 17).

NOTE

it is not necessary to disassemble the compression sleeves and compression
nuts from the fuel tubes unless the fuel tubes must be replaced.

(5) Unscrew and remove pipe nipple (7), fittings (8, 13, 19, and 20), and
connectors (4, 12, and 18).
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Figure 4-20. Fuel system, exploded view.
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c. Cleaning and Inspection.

Clean parts in a well-ventilated area, Avoid inhalation of solvent
fumes and prolonged exposure of skin to cleaning solvent. Wash ex-
posed skin thoroughly. Dry cleaning solvent (fed. spec. P-D-680) used
to clean parts is potentially dangerous to personnel and property,
Do not use near open flame or excessive heat. Flash point of solvent
is 100°F (38°C).

(1) Clean metal parts in dry cleaning solvent (fed. spec. P-D-680) and allow
all parts to dry thoroughly before assembly.

(2) Inspect the fuel tubes for cracks, worn spots, restrictions, and other
damage. Replace damaged tubes. The compression sleeves (2, 10, and 16, fig. 4-20)
and compression nuts (1, 9, and 15) must

(3) Replace any fittings that are

d. Installation.

(1) Install the fuel tubes, fitt
the index numbers in figure 4-19.

be replaced when the fuel tubes are replaced.

cracked or have damaged threads.

rigs, and fuel filter in the reverse order of

(2) Use Permatex No. 1, or equivalent, to coat the male NPT threads of the
pipe nipple (7) and connectors (4, 12, 18, and 24) before installing them. Do not
apply sealing compound to the threads of the compression fittings.

(3) Connect the fuel supply line to the bulkhead fitting and reconnect the
power plug. Start the heater with the cover panel still removed and check for leaks.
If any leakage is detected, shut off the heater, disconnect the power plug, and cor-
rect the leak. Recheck heater operation and, when operation is satisfactory, rein-
stall the cover panel.

4-29. FUEL PUMP. Service the fuel pump filter as follows:

WARNING

The ignition system of this heater contains dangerous voltages
which can cause severe electrical shock. Be sure to disconnect
the power plug before servicing or repairing the heater,

You can service the fuel pump filter without removing the fuel
pump from the heater case.

NOTE
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a. Disconnect the power plug. Remove the left side cover panel for access to
the fuel pump. Shut off the fuel supply and disconnect the fuel supply line at the
bulkhead fitting. Disconnect exhaust pipe. Remove the control panel from the heater
case. Pull gently on the control panel to prevent damaging the wires.

CAUTION

Have container available to catch fuel when fuel pump cover is removed,

b. Remove the two screws (1, fig. 4-21), nuts (2), and lock washers (3) securing
the fuel, pump, fuel pump cable, and wire (4) to the heater case.

Pull the fuel pump towards the control panel opening to gain access to the
Cover (5). Remove the cover,
(8).

gasket (6), and filter element (7) from the fuel pump

Clean parts in a well-ventilated area.
fumes and prolonged
posed skin thorough
used to clean parts

WARNING

Avoid inhalation of solvent
exposure of skin to cleaning solvent. Wash ex-
y. Dry cleaning solvent (fed. spec. P-D-680)
is potentially dangerous to personnel and prop-

erty. Do not use near open flame or excessive heat. Flash point
of solvent is 100°F (38°C).

d. Clean the parts with dry cleaning solvent (fed. spec. P-D-680) and allow all
parts to dry thoroughly before reassembly. Replace the fuel pump filter element if
it cannot be cleaned with cleaning solvent, or if it is cracked or damaged. Check
the magnet in the cover to make sure all metal chips are removed.

e. Install the filter element (7, fig. 4-21) into the fuel pump (8). Make sure
the filter element is fully seated, and install the cover (5) using a new gasket (6).
Secure the cover to the fuel pump.

f. Position fuel pump over mounting holes in heater case. Install screws (l),
nuts (2), lock washers (3), wire (4), and fuel pump cable. Install the control panel
and connect the fuel supply line to the bulkhead fitting.

g. Open the fuel supply valve, and connect the power plug and exhaust pipe. With
the cover panel still removed, start the heater and check for leaks around the fuel
pump filter cover. If any leakage is detected, shut off the heater, disconnect the
power plug, and correct the leak. Retest heater operation and, when it is satisfac-
tory, reinstall the cover panel.

4-51



TM 5-4520-242-13

Figure 4-21. Fuel pump filter, exploded view.
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CHAPTER 5

DIRECT SUPPORT MAINTENANCE INSTRUCTIONS

Section I. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

5-1. TOOLS AND EQUIPMENT. The equipment issues with the heater assembly is illus-
trated in figure 1-1.

5-2. SPECIAL TOOLS AND EQUIPMENT. No special tools or equipment is required for
direct support maintenance of the heater assembly.

5-3. MAINTENANCE REPAIR PARTS. Repair parts and equipment are listed and illustrated
in the repair parts and special tools list covering direct support maintenance for
this equipment. Refer to TM-5-4520-242-23P.

Section II. TROUBLESHOOTING

5-4. GENERAL.

a. This section contains troubleshooting information for
most of the operating troubles which may develop in the space
is followed by a list of tests or inspections which will help

ocating and correcting
heater. Each malfunction
you determine probable

causes and corrective actions to take. Perform the tests/inspections and corrective
actions in the order listed.

b. This manual cannot list all malfunctions that may occur, nor all tests or in-
spections and corrective actions. If a malfunction is not listed or is not corrected
by listed corrective actions, notify your supervisor. Only those functions which are
solely within the scope of direct support maintenance are listed.

5-5. DIRECT SUPPORT MAINTENANCE TROUBLESHOOTING CHART. Refer to table 5-1 for
troubleshooting which is allocated to direct support maintenance levels.
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The ignition system of this space heater contains dangerous voltages
which can cause severe electrical shock. Be extremely careful when
making voltage measurements or other checks with the heater connected
to the power source during troubleshooting. Always remove the power
plug before making any continuity tests.

NOTE

Before you use this table, be sure you have performed all applicable
operating checks.

Table 5-1. Direct Support Troubleshooting

MALFUNCTION
TEST OR INSPECTION

Corrective ACTION

1. HEATER FAILS TO START (NO FLAME, NO BLOWER).

Step 1. Remove top and side cover panels, and pull out control panel. With
power connected, turn on the heater and check that the timer assembly
heats.

Replace the timer assembly if it fails to become noticeably warm
within 45 to 70 seconds, To remove timer assembly, tag and un-
solder all leads. Remove two nuts (1, fig. 5-1), lock washers
(2), and screws (3), and separate the timer assembly from the
control panel.

NOTE

If replacement of timer assembly components is necessary,
only disassemble to the level of replacement.

Remove reset button (4), and retainer (5) from outer seal (6),
and remove inner seal (7). Remove two nuts (8) and lock washers
(9), and remove delay thermostat (11). Remove four lock washers
(9), and four nuts (8), and remove resistor (12) and shim (13).
Reset thermostat (14) and screws (10) are potted inside the timer
box (15) with Dow-Corning 732 RTV Silastic, Scrape the potting
compound from the timer box to gain access to the thermostat and
screws. Remove the thermostat by bending the terminal tabs and
pulling the thermostat through the hole in the timer box.
install the components of the timer assembly in the reverse order
of the Index numbers in figure 5-1. Install the reset thermostat
(14) into the tinier box (15) by bending the thermostat terminal
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Figure 5-1. Timer components, exploded view.
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Table 5-1. Direct Support Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1 - Continued

tabs out and placing the thermostat through the hole in the timer
box. After positioning the thermostat, bend the terminal tabs
back to their normal position, After assembly, fill the inside
of the timer box up to the level of the thermostat terminals
with Dow-Corning 732 RTV Silastic, or equivalent.

Step 2. With power on, briefly jumper yellow and green leads on main terminal
block.

If blower begins to run, replace the timer assembly.
Step 3. Disconnect power plug and allow timer assembly to cool. Press RESET

button and check continuity between two red leads using an ohmmeter.
Replace the timer assembly if the switch is open after reset.

Step 4. Check control relay continuity using an ohmmeter. Test the resistance
of the relay coil. The resistance across terminals X1 and X2 (shown
in fig. 5-2) must be 300 ±3O ohms. There must be continuity only be-
tween terminals B2 and B3, and between A2 and A3, but no continuity
across B1 and B2, or across A1 and A2.

Replace the control relay if it does not operate as specified.
Tag and unsolder the electrical leads to the relay. Remove the
two nuts, lock washers, and screws that secure the control relay
to the heater case; remove the relay. Install a new control
relay by reversing the removal procedure.

Step 5. Check motor resistor for continuity between green/white and grey
leads using an ohmmeter. Continuity must be established across these
leads.

Replace a defective motor resistor. Tag and unsolder the elec-
trical leads to the resistor. Remove the two nuts, lock washers,
and screws that secure the resistor to the heater case; remove
the resistor. Install a new resistor by reversing the removal
procedure.
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Figure 5-2. Control relay terminal identification.
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Table 5-1. Direct Support Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1 - Continued

Step 6. Check Ignition power supply for high voltage output.

WARNING

The output of the ignition power supply is high enough
to cause severe electrical shock. When testing, take
care to prevent physical contact with bare end of the
ignition cable.

CAUTION

When checking spark, do not allow the spark gap to ex-
ceed 1/8 inch (3 mm). Greater gap will cause exces-
sively high potential resulting in insulation break-
down either internally or in the ignition cable. Make
sure there are no fuel and fumes in the area of grounded
surface that could ignite when checking spark.

NOTE

When checking. the ignition power supply, make sure
that the input power is applied in the proper polarity.
The unit will not operate when polarity is reversed.

Remove the top and left side panels to gain access to the ignition
power supply. Connect the ignition power supply to a 28 vdc source
of power. Connect the negative to an unpainted ground and connect
the positive to the yellow primary lead. Hold the end of the ignition
cable near an unpainted portion of the power supply case and check for
a hot spark when power is applied to the primary circuit. If a hot
spark does not jump across an 1/8-inch (3 mm) gap, the power supply is
defective.

Replace a defective power supply.
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Table 5-1. Direct Support Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1 - Continued

WARNING

The ignition system of this space heater contains
dangerous voltages which can cause severe electri-
cal shock. Be sure to disconnect the power plug
before repairing the heater.

Disconnect the power plug and remove the exhaust pipe connection.
Disconnect the fuel line at the bulkhead fitting. Disconnect the
ignition cable from the spark plug. Disconnect the yellow primary
lead from the tab on the main terminal block, and the white/black
lead from the burner head.
Remove the four screws (1, fig. 5-3) that secure the ignition
case (61) to the bottom-of the heater housing. Remove-two screws
(2) and lock washers (3) that secure the ignition case to the back
of the heater case. Remove the ignition power supply from the
heater case.
Separate the case top assembly from the case and coil assembly as
follows: Remove two nuts (4), lock washers (5), and screws (6),
and remove brace (7). Rermove nut (8), lock washer (9), and
screw (10), and separate the two white/black wires.

CAUTION

Do not separate case top from ignition case until
interior wires are disconnected.

Pull the case top (44) away from the ignition case (61) to expose
the interior wire connections. Remove two nuts (11), washers (12),
and screws (13), and disconnect white/black wires (19) from power
straps (54). Separate the case top (44) from the ignition case
(61).
If transistors (21) must be replaced, remove screws (20), and re-
move the transistor, insulator (22), and socket (23) from case top
(44).
Suppression capacitor (28), nut (26), lock washer (27), ferrite
beads (29), connector (30), and choke (31) are potted inside case
top (44) with Dow-Corning 732 RTV Silastic. Scrape the potting
compound from the case top to gain access to the potted components.
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Figure 5-3. Ignition power supply, exploded view.
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Legend for figure 5-3:
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Table 5-1. Direct Support Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1 - Continued

Unsolder lead wires from suppression capacitor (28), choke (31),
and connector (30). Remove nut (26), and lock washer (27), and
remove suppression capacitor (28).
If PC board (40) requires removal, tag and unsolder all leads.
Remove four nuts (32), and lock washers (33), and remove the PC
board.
If timer (39) must be replaced, remove the timer from its socket.
The timer has an eight-pin connection to the socket. Unsolder
socket connections from PC board and remove socket.
If the case and coil assembly requires disassembly, remove power
straps (54) by removing nuts (52) and lock washers (53). Remove
ground strap (57) from Ignition case (61) by removing four nuts
(45), lock washers (46), and screws (47). Remove the ground strap
from the coils (60) by removing four nuts (55) and lock washers
(56).
Reassemble ignition power supply in the reverse order of the dis-
assembly procedure, and recheck the high voltage output.
Install the ignition power supply in the heater case. Install two
screws (2) and lock washers (3) through the back of the heater case
and into the ignition power supply. Install four screws (1) through
the bottom of the heater case and into the bottom of the ignition
power supply. Connect the high voltage ignition cable to the spark
plug on the burner head. Connect the yellow lead to the tab on the
terminal board to which the other yellow leads are connected.
Install the top and left side covers and insert the power plug
into the POWER receptacle. Connect fuel line and exhaust. Start
the heater and check for proper operation.

2. HEATER IGNITES BUT BLOWER FAILS TO RUN.

Step 1. Remove the top, both side cover panels, and heat exchanger cover panel.
Turn power on, wait for time delay, and check for 28 vdc across motor
terminals using a multimeter set to read dc voltage.

Replace control relay If there is no power for motor terminals.
Tag and unsolder the electrical leads to the control relay. Re-
move the two nuts, lock washers, and screws that secure the con-
trol relay to the heater case; remove the control relay.

Step 2. Disconnect motor leads and connect to external source of 28 vdc.
If motor fails to run, replace it as follows:
Remove the power plug. Shut off fuel supply and remove the com-
bustion air tube from the blower housing.
Loosen the setscrew and remove axial fan (1, fig. 5-4). Remove
two screws (2), lock washers (3), and remove stabilizer (4).
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Figure 5-4. Blower motor support, exploded view.
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Table 5-1. Direct Support Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

2 - Continued

Remove five nuts (5), lock washers (6), and remove retainer seal
(7) and seal (8). Remove four screws (9), lock washers (10),
flat washers (11), three screws (12), and support bridge (13).
Remove screw (14) and remove back support bracket (15). Remove
two nuts (16), lock washers (17), screws (18), four flat washers
(19), screw (20), screw (21), lock washer (22), and center support
stiffener (23). Remove three nuts (24), lock washers (25), screws
(26), tie bar (27), and fan shroud (28). Remove screw (29), lock
washer (30), cable clamp (31), and cable tie (32). Remove blower
and motor (33) from heater case.
Remove two screws (1, fig. 5-5) and lock washers (2) from motor
(24) . Remove two nuts (3), lock washers (4), and washers (5) from
the motor studs. Separate motor and blower housing (25). Remove
two nuts (6), lock washers (7), screws (8), and remove tube socket
(13).
Replace blower motor (24) and reassemble the motor and motor sup-
port in the reverse order of disassembly.

3. HEATER OVERHEATS.

WARNING

The ignition system of this heater contains dangerous
voltages which can cause severe electrical shock. Be
sure to disconnect the power plug before repairing
the heater.

Step 1. Disconnect the power plug and remove top cover panel. Check that the
axial fan is tight on the motor shaft

Check for restricted fan.
, and not damaged or restricted.

Tighten the fan by turning the setscrew
on the hub of the fan.

Step 2. Connect power plug, start heater , and observe motor operation with
cover panels removed,

Repair motor if motor runs slowly or vibrates due to defective
bearings, or if the motor protector thermostat S9 trips out.
if the suppression capacitor (14, fig. 5-6) or motor is faulty,
disassemble the motor and replace defective parts as follows:
Remove brush caps (1) and brushes (2). Remove nuts (3) and lock
washers (4) that secure end bell (6) to the motor assembly;
remove the end bell. Remove spring washer (7) and washers (8 and
9); retain washers for reassembly. Pull armature (10) from stator
(11).
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Figure 5-5. Blower and motor, exploded view.
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Figure 5-6. Blower motor, exploded view.
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T a b l e  5 - 1 . D i r e c t  S u p p o r t  T r o u b l e s h o o t i n g  -  C o n t i n u e d

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

3  - C o n t i n u e d

S e p a r a t e  t h e  s t a t o r  f r o m  c o m m u t a t o r  e n d  b e l l  ( 1 3 )  t o  p r o v i d e
a c c e s s  t o  t h e  c a p a c i t o r  m o u n t i n g  h a r d w a r e . U n s o l d e r  t h e  e l e c t r i -
c a l  l e a d  f r o m  t h e  c a p a c i t o r  t e r m i n a l  i n s i d e  t h e  m o t o r . R e m o v e  n u t
( 1 5 )  a n d  l o c k  w a s h e r  ( 1 6 ) ,  a n d  r e m o v e  c a p a c i t o r  ( 1 4 )  f r o m  t h e  e n d
b e l l .
R e p l a c e  d e f e c t i v e  p a r t s  a n d  r e a s s e m b l e  t h e  m o t o r  b y  r e v e r s i n g  t h e
d i s a s s e m b l y  p r o c e d u r e . T e s t  m o t o r  f o r  p r o p e r  o p e r a t i o n .
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S e c t i o n  I I I .  G E N E R A L  M A I N T E N A N C E

5 - 6 . ELECTRICAL COMPONENTS.

T h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s  w h i c h  c a n  c a u s e  s e v e r e
e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e  p o w e r  p l u g  b e f o r e  r e p a i r -
i n g  t h e  h e a t e r .

a . D i s c o n n e c t  t h e  p o w e r  p l u g . R e m o v e  t h e  s i d e

b . C l e a n  a l l  e l e c t r i c a l  c o m p o n e n t s  b y  w i p i n g  w

c . I n s p e c t  a l l  w i r e s  f o r  c r a c k s  o r  b r o k e n  I n s u

d . I n s p e c t  a l l  r e c e p t a c l e s  a n d  c a b l e s  f o r  b e n t
o r  c o r r o d e d  s o c k e t s .

e . I n s p e c t  a l l  w i r e s  a n d  e l e c t r i c a l  c o m p o n e n t s

a n d  t o p  c o v e r  p a n e l s .

i t h  a  c l e a n ,  d r y  c l o t h .

l a t i o n .

o r  d a m a g e d  p i n s  a n d  f o r  d e f e c t i v e

f o r  c o n t i n u i t y .

f . I n s p e c t  a l l  t e r m i n a l s  f o r  d a m a g e  o r  c o r r o s i o n  a n d  r e p l a c e  a n y  d e f e c t i v e  t e r -
m i n a l s .

g . C h e c k  a l l  g r o u n d i n g

5 - 7 . MECHANICAL COMPONENTS

l e a d s  a n d  g r o u n d i n g  s t r a p s .

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a .  A v o i d  i n h a l a t i o n  o f  s o l v e n t
f u m e s  a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t .  W a s h  e x -
p o s e d  s k i n  t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d
t o  c l e a n  p a r t s  i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y .
D o  n o t  u s e  n e a r  o p e n  f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t
i s  1 0 0 ° F  ( 3 8 ° C ) .

 a .   C l e a n  a l l  m e c h a n i c a l  c o m p o n e n t s  w i t h  a  c l o t h  d a m p e n e d  w i t h  d r y  c l e a n i n g  s o l v e n t
( f e d .  s p e c . P - D - 6 8 0 ) . W i p e  t h o r o u g h l y  a n d  a l l o w  t o  d r y .

b . I n s p e c t  a l l  p a i n t e d  s u r f a c e s  a n d  t o u c h  u p  w h e r e  n e c e s s a r y .

5 - 8 . HARDWARE.

a . C l e a n  a l l  h a r d w a r e  b y  i m m e r s i n g  i n  d r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 ) .
W i p e  t h o r o u g h l y  a n d  a l l o w  t o  d r y .
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b .

c .

I n s p e c t  a l l  t h r e a d e d  p a r t s  f o r  b r o k e n  o r  d a m a g e d  t h r e a d s  a n d  r e p l a c e  a s  n e e d e d .

I n s p e c t  b r i g h t  m e t a l  h a r d w a r e  f o r  i n t e g r i t y  o f  p l a t i n g ,  a n d  r e p l a c e  a n y  c o r -
r o d e d  p a r t s .

d . T h e  d a t a  p l a t e s  a r e  r i v e t e d  t o  t h e  h e a t e r  c a s e ,
o u t  a n d  r e p l a c e d  t o  I n s t a l l  n e w  d a t a  p l a t e s .

5 - 9 . W I R I N G .

T h e  r i v e t s  m u s t  b e  d r i l l e d

T h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s  w h i c h  c a n  c a u s e  s e v e r e
e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e  p o w e r  p l u g  b e f o r e  r e p a i r -
i n g  t h e  h e a t e r .

a . R e m o v a l .

( 1 )  R e m o v e  t h e  h a r d w a r e  w h i c h  m o u n t s  t h e  p o w e r  a n d  t h e r m o s t a t  r e c e p t a c l e s  t o
t h e  c o n t r o l  p a n e l .

( 2 )  R e m o v e  a l l  w i r e s  f r o m  t h e i r  c o n n e c t i o n  p o i n t s  a t  t h e  t e r m i n a l  b o a r d s ,
f l a m e  s w i t c h ,  a n d  o t h e r  c o m p o n e n t s . T a g  t h e  w i r e s  t o  a i d  i n  r e p l a c e m e n t .

b . I n s t a l l a t i o n . I n s t a l l  i n  r e v e r s e  o r d e r  o f  r e m o v a l . C o n s u l t  w i r i n g  d i a g r a m .

S e c t i o n

5 - 1 0 . CONTROL

a . R e m o v a l .

I V . REMOVAL AND INSTALLATION OF MAJOR COMPONENTS AND ASSEMBLIES

PANEL.

( 1 )  D e t a c h  t h e  c o n t r o l  p a n e l  f r o m  t h e  h e a t e r  c a s e  b y  r e m o v i n g  f i v e  s c r e w s  a n d
r e m o v i n g  t h e  c o n t r o l  p a n e l  t o  t h e  e x t e n t  o f  t h e  a t t a c h e d  w i r e s .

( 2 )  T h e  i n d i v i d u a l  c o m p o n e n t s  o f  t h e  c o n t r o l  p a n e l  c a n  b e  r e a d i l y  r e m o v e d  a t
t h i s  p o i n t .

b . I n s t a l l a t i o n . I n s t a l l  i n  r e v e r s e  o r d e r  o f  r e m o v a l .

5 - 1 1 . HEATER CASE ASSEMBLY. T h e  t o p  a n d  l e f t  s i d e  c o v e r  p a n e l s  c a n  b e  r e m o v e d  f r o m
t h e  h e a t e r  c a s e  b y  u n l o c k i n g  t h e  s t u d  t u r n l o c k  f a s t e n e r s  w h i c h  s e c u r e  t h e m  t o  t h e  c a s e .
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CHAPTER 6

REPAIR OF CONTROL PANEL

6 - 1 . D E S C R I P T I O N . T h e  f o l l o w i n g  c o n t r o l  p a n e l  c o m p o n e n t s  h e l p  c o n t r o l  h e a t e r  o p e r a -
t i o n :

a .   T i m e  D e l a y  A s s e m b l y . T h e  t i m e  d e l a y  a s s e m b l y  c o n s i s t s  o f  t h e  t i m e r  h e a t e r  T H 2
( f i g .  6 - 1 ) ,  R E S E T  t h e r m o s t a t  S 1 , a n d  t h e  t i m e  d e l a y  t h e r m o s t a t  S 2 .

( 1 )  T h e  t i m e r  h e a t e r  i s  e n e r g i z e d  w h e n  t h e  O N - O F F  s w i t c h  S 3  i s  t u r n e d  o n ,  a n d
i t  h e a t s  b o t h  t h e  t i m e  d e l a y  t h e r m o s t a t  a n d  t h e  R E S E T  t h e r m o s t a t .

( 2 )  T h e  t i m e  d e l a y  t h e r m o s t a t  S 2  i s  n o r m a l l y  o p e n ,  u n t i l  h e a t  f r o m  t h e  t i m e r
h e a t e r  T H 2  c l o s e s  i t . T h e  t i m e  r e q u i r e d  f o r  t h e  t i m e r  h e a t e r  t o  t r i p  t h e  t i m e  d e l a y
t h e r m o s t a t  i s  l o n g e r  t h a n  t h e  t i m e  r e q u i r e d  b y  t h e  g l o w  p l u g  t o  p r e h e a t  t h e  b u r n e r
h e a d  t o  e n s u r e  r a p i d  f u e l  i g n i t i o n .

( 3 )  W h e n  t h e  t i m e  d e l a y  t h e r m o s t a t  f i n a l l y  c l o s e s  f r o m  t h e  h e a t  o f  t h e  t i m e r
h e a t e r  T H 2 ,  i t  e n e r g i z e s  t h e  f u e l  p u m p  F P 1 ,  a i r  c o m p r e s s o r  M 2 , f u e l  f l o w  t o  t h e  b u r n e r
h e a d ,  a n d  t h e  b l o w e r  m o t o r .

( 4 )  I f  i g n i t i o n  p r o c e e d s  n o r m a l l y ,  t h e  c o n t a c t s
c l o s e , e n e r g i z i n g  r e l a y  R 1 . T h i s  d i s c o n n e c t s  t h e  t i m e r
d o w n ,  a n d  b y p a s s e s  t h e  t i m e  d e l a y  s w i t c h .

( 5 )  T h e  R E S E T  s w i t c h  S 1  i s  n o r m a l l y  c l o s e d .  I f
t h e  t i m e r  h e a t e r  w i l l  c o n t i n u e  t o  h e a t  t h e  R E S E T  s w i t c h

o f  t h e  s a f e t y  t h e r m o s t a t  S 4
h e a t e r ,  a l l o w i n g  i t  t o  c o o l

t h e  b u r n e r  d o e s  n o t  i g n i t e ,
t o  i t s  o p e n i n g  p o i n t , When

t h e  R E S E T  s w i t c h  o p e n s , i t  s h u t s  o f f  a l l  p o w e r  t o  t h e  h e a t e r . T h e  R E S E T  s w i t c h
r e q u i r e s  m a n u a l  r e s e t .

b . R e c e p t a c l e s . T h e  T H E R M O  a n d  P O W E R  r e c e p t a c l e s  a r e  m o u n t e d  o n  t h e  c o n t r o l  p a n e l
t o  p r o v i d e  c o n n e c t i o n s  t o  t h e  r o o m  t h e r m o s t a t  a n d  t o  t h e  2 8  v d c  p o w e r  s o u r c e  t o  o p e r -
a t e  t h e  h e a t e r .

6 - 2 . REMOVAL AND DISASSEMBLY.

WARNING

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k .  B e  s u r e  t o  d i s c o n e c t  t h e
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

a .   D i s c o n n e c t  t h e  p o w e r  a n d  t h e r m o s t a t  p l u g s  a n d  r e m o v e  t h e  l e f t  s i d e  c o v e r  p a n e l
f o r  a c c e s s  t o  t h e  m a i n  t e r m i n a l  b l o c k  s t r i p .

b . R e m o v e  t h e  f i v e  s c r e w s  ( 1 ,  f i g .  6 - 3 )  a n d  l o c k  w a s h e r s  ( 2 )  s e c u r i n g  t h e  c o n t r o l
p a n e l  t o  t h e  h e a t e r  c a s e . G e n t l y  p u l l  o u t  t h e  c o n t r o l  p a n e l  a s  f a r  a s  w i r e s  w i l l  p e r -
m i t .

c . I f  O N - O F F  s w i t c h  ( 4 )  i s  d e f e c t i v e ,  t a g  a n d  u n s o l d e r  t h e  t w o  r e d  a n d  t w o  v i o l e t
l e a d s  f r o m  t h e  s w i t c h . R e f e r  t o  t h e  w i r i n g  d i a g r a m  ( f i g ,  6 - 2 ) .  U n s c r e w  b o o t  ( 3 ,  f i g .
6 - 3 )  a n d  r e m o v e  t h e  O N - O F F  s w i t c h  f r o m  t h e  b a c k  o f  t h e  c o n t r o l  p a n e l .
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F i g u r e  6 - 1 . E l e c t r i c a l  s c h e m a t i c  d i a g r a m .
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F i g u r e  6 - 2 . E l e c t r i c a l  w i r i n g  d i a g r a m .
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1 .
2 .
3 .
4 .

9 .
1 0 .
1 1 .
1 2 .

S c r e w
L o c k  w a s h e r
B o o t
S w i t c h
W i r e
N u t
L o c k  w a s h e r
S c r e w
F i l t e r
N u t
L o c k  w a s h e r
W i r e

1 3 .
1 4 .
1 5 .
1 6 .
1 7 .
1 8 .
1 9 .
2 0 .
2 1 .
2 2 .
2 3 ,
2 4 .

W i r e
F u s e  h o l d e r
F u s e
N u t
L o c k  w a s h e r
S c r e w
C a p
R e c e p t a c l e
I n s u l a t o r
C a b l e  t i e
R e c e p t a c l e
W i r e

2 5 .
2 6 .
2 7 .
2 8 .
2 9 .

3 0 .
3 1 .
3 2 .
3 3 .
3 4 .
3 5 .

W i r e
N u t
W a s h e r
S c r e w
M a i n t e n a n c e
t h e r m o s t a t
R e s i s t o r
N u t
W a s h e r
S c r e w
P a n e l  p l a t e
C o n t r o l  p a n e l

F i g u r e  6 - 3 . C o n t r o l  p a n e l  c o m p o n e n t s ,  e x p l o d e d  v i e w .
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d . I f  f i l t e r  ( 9 ,  f i g .  6 - 3 )  m u s t  b e  r e p l a c e d , t a g  a n d  u n s o l d e r  t w o  r e d  l e a d s  f r o m
t h e  f i l t e r . R e m o v e  t h e  f i v e  b l a c k  a n d  w h i t e  w i r e s  b y  r e m o v i n g  n u t  ( 1 0 ) ,  a n d  l o c k
w a s h e r  ( 1 1 ) . R e m o v e  n u t  ( 6 ) ,  l o c k  w a s h e r  ( 7 ) ,  a n d  s c r e w  ( 8 )  s e c u r i n g  t h e  f i l t e r  t o
t h e  c o n t r o l  p a n e l , a n d  r e m o v e  t h e  f i l t e r .

e . P u s h  i n  t h e  c a p  o n  f u s e  h o l d e r  ( 1 4 )  a n d  r o t a t e  t h e  c a p  c o u n t e r c l o c k w i s e  t o
r e m o v e  i t  f r o m  t h e  f u s e  h o l d e r . R e m o v e  f u s e  ( 1 5 )  f r o m  t h e  f u s e  h o l d e r .  T a g  a n d  u n -
s o l d e r  t h e  t h r e e  r e d  w i r e s  f r o m  t h e  f u s e  h o l d e r . R e m o v e  t h e  f u s e  h o l d e r  n u t  a n d  p u l l
t h e  f u s e  h o l d e r  f r o m  t h e  f r o n t  o f  t h e  c o n t r o l  p a n e l . R e m o v e  t h e  s p a r e  f u s e  h o l d e r
t h e  s a m e  w a y , e x c e p t  t h e  s p a r e  f u s e  h o l d e r  h a s  n o  c o n n e c t e d  w i r e s .

T o  r e m o v e  r e c e p t a c l e s  ( 2 0  a n d  2 3 ) ,  r e m o v e  n u t s  ( 1 6 ) ,  l o c k  w a s h e r s  ( 1 7 ) ,  a n d
s c r e w s  ( 1 8 ) ,  a n d  r e m o v e  t h e  r e c e p t a c l e s  a n d  i n s u l a t o r s  ( 2 1 )  f r o m  c o n t r o l  p a n e l  ( 3 5 ) .
U n s c r e w  t h e  r e t a i n e r  f r o m  t h e  r e a r  o f  t h e  r e c e p t a c l e  a n d  p u l l  o u t  t h e  p l u g  t o  p r o v i d e
a c c e s s  t o  t h e  l e a d - t o - p i n  c o n n e c t i o n s . U n s o l d e r  t h e  p i n s  f r o m  t h e  l e a d s  a n d  r e m o v e
t h e  r e c e p t a c l e s .

f .

g . I f  m a i n t e n a n c e  t h e r m o s t a t  ( 2 9 )  o r  r e s i s t o r  ( 3 0 )  m u s t  b e  r e p l a c e d ,  t a g  a n d  u n -
s o l d e r  a l l  l e a d s . R e m o v e  t w o  n u t s  ( 2 6 ) ,  a n d  l o c k  w a s h e r s  ( 2 7 ) ,  a n d  r e m o v e  t h e r m o s t a t
(29 )  . R e m o v e  f o u r  l o c k  w a s h e r s  ( 2 7 ) ,  f o u r  n u t s  ( 2 6 ) ,  a n d  t w o  s c r e w s  ( 2 8 ) ,  a n d  r e m o v e
r e s i s t o r  ( 3 0 )  f r o m  c o n t r o l  p a n e l .

h . T o  r e m o v e  t i m e r  a s s e m b l y , t a g  a n d  u n s o l d e r  a l l  l e a d s . R e m o v e  t w o  n u t s  ( 1 ,  f i g .
6 - 4 ) ,  l o c k  w a s h e r s  ( 2 ) ,  a n d  s c r e w s  ( 3 ) ,  a n d  s e p a r a t e  t h e  t i m e r  a s s e m b l y  f r o m  t h e  c o n -
t r o l  p a n e l .

NOTE

I f  r e p l a c e m e n t  o f  t i m e r  a s s e m b l y  c o m p o n e n t s  i s  n e c e s s a r y ,  o n l y  d i s a s s e m b l e
t o  t h e  l e v e l  o f  r e p l a c e m e n t .

( 1 )  R e m o v e  r e s e t  b u t t o n  ( 4 )  a n d  r e t a i n e r  ( 5 )  f r o m  o u t e r  s e a l  ( 6 ) ,  a n d  r e m o v e
i n n e r  s e a l  ( 7 ) .

( 2 )  R e m o v e  t w o  n u t s  ( 8 )  a n d  I o c k  w a s h e r s  ( 9 ) ,  a n d  r e m o v e  d e l a y  t h e r m o s t a t  ( 1 1 ) .

( 3 )  R e m o v e  f o u r  l o c k  w a s h e r s  ( 9 )  a n d  f o u r  n u t s  ( 8 ) ,  a n d  r e m o v e  r e s i s t o r  ( 1 2 )
a n d  s h i m  ( 1 3 ) .

( 4 )  R e s e t  t h e r m o s t a t  ( 1 4 )  a n d  s c r e w s  ( 1 0 )  a r e  p o t t e d  i n s i d e  t h e  t i m e r  b o x  ( 1 5 )
w i t h  D o w - C o r n i n g  7 3 2  R T V  S i l a s t i c . S c r a p e  t h e  p o t t i n g  c o m p o u n d  f r o m  t h e  t i m e r  b o x  t o
g a i n  a c c e s s  t o  t h e  t h e r m o s t a t  a n d  s c r e w s . R e m o v e  t h e  t h e r m o s t a t  b y  b e n d i n g  t h e  t e r -
m i n a l  t a b s  a n d  p u l l i n g  t h e  t h e r m o s t a t  t h r o u g h  t h e  h o l e  i n  t h e  t i m e r  b o x .

i . W h e n  c o n t r o l  p a n e l  c o m p o n e n t s  h a v e  b e e n  r e m o v e d ,  y o u  c a n  s e p a r a t e  t h e  p a n e l
p l a t e  ( 3 4 ,  f i g . 6 - 3 )  f r o m  t h e  c o n t r o l  p a n e l  ( 3 5 )  f o r  c l e a n i n g  a n d  r e p l a c e m e n t .
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TS 4520-242-13/6-4

1 . N u t 9 . L o c k  w a s h e r

2 . L o c k  w a s h e r 1 0 . S c r e w

S c r e w 1 1 . D e l a y  t h e r m o s t a t

R e s e t  b u t t o n 1 2 . R e s i s t o r

5 . R e t a i n e r 1 3 . S h i m

6 . O u t e r  s e a l 1 4 . R e s e t  t h e r m o s t a t

7 . I n n e r  s e a l 1 5 . T i m e r  b o x

8. Nut

F i g u r e  6 - 4 . T i m e r  c o m p o n e n t s ,  e x p l o d e d  v i e w .
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6 - 3 . CLEANING AND INSPECTION.

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a .  A v o i d  i n h a l a t i o n  o f  s o l v e n t
f u m e s  a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t ,  W a s h  e x -
p o s e d  s k i n  t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d
t o  c l e a n  p a r t s  i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y .
D o  n o t  u s e  n e a r  o p e n  f l a m e  o r  e x c e s s i v e  h e a t c F l a s h  p o i n t  o f  s o l v e n t
i s  1 0 0 ° F  ( 3 8 ° C ) .

a . C l e a n  p a r t s  w i t h  a  d r y  s o f t - b r i s t l e  b r u s h . R e m o v e  g r e a s y  o r  g u m m y  d e p o s i t s
w i t h  a  c l o t h  d a m p e n e d  l i g h t l y  i n  d r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 ) .

b . I n s p e c t  l e a d s  a n d  c o m p o n e n t s  f o r  w o r n  o r  b r o k e n  I n s u l a t i o n ,  s i g n s  o f  o v e r -
h e a t i n g ,  a n d  o t h e r  d e f e c t s .  R e p l a c e  d e f e c t i v e  p a r t s ,

c . V i s u a l l y  i n s p e c t  t h e  r e s i s t o r s ,  t h e r m o s t a t s ,  a n d  t i m e r  a s s e m b l y .  R e p l a c e  c o m -
p o n e n t s  i f  a n y  d a m a g e  i s  e v i d e n t > U s e  a n  o h m m e t e r  t o  t e s t  t h e  r e m o v e d  t i m e r  a s s e m b l y .
P r e s s  t h e  r e s e t  b u t t o n ; t h e r e  m u s t  b e  c o n t i n u i t y  b e t w e e n  t h e  t w o  r e d  l e a d s  o f  t h e
r e s e t  t h e r m o s t a t . C h e c k  c o n t i n u i t y  b e t w e e n  t h e  b l u e  l e a d  a n d  t h e  w h i t e / b l a c k  l e a d
o f  t h e  r e s i s t o r  ( t i m e r  h e a t e r  T H 2 ) ;  t h e r e  m u s t  b e  c o n t i n u i t y . T h e  d e l a y  t h e r m o s t a t
c l o s e s  o n  r i s e  t o  6 5 °  ± 5 ° F  ( 1 8 . 3 °  ± 2 . 8 ° c )  a n d  o p e n s  a t  3 8 °  ± 5 ° F  ( 3 . 3 3 °  ± 2 . 8 ° C ) .  W h e n
c h e c k i n g  c o n t i n u i t y  o f  t h e  d e l a y  t h e r m o s t a t  g r e e n  a n d  y e l l o w  l e a d s ,  b e  c e r t a i n  t h e
t h e r m o s t a t  i s  a t  i t s  c l o s i n g  t e m p e r a t u r e .

D o  n o t  i m m e r s e  t h e  t h e r m o s t a t s  i n  a n y  l i q u i d  t o  m a k e  t e m p e r a t u r e  r i s e
o r  f a l l .

NOTE

I f  t h e  t i m e r  a s s e m b l y  h a s  n o t  b e e n  r e m o v e d  f r o m  t h e  c o n t r o l  p a n e l ,  t h e
y e l l o w ,  b l u e , a n d  g r e e n  l e a d s  m u s t  b e  d i s c o n n e c t e d  f r o m  t h e  m a i n  t e r m i n a l
b l o c k  b e f o r e  t h e  c o n t i n u i t y  t e s t  i s  p e r f o r m e d .  A l s o ,  d i s c o n n e c t  t h e
j u m p e r  w i r e s  f r o m  t h e  r e s i s t o r  ( t i m e r  h e a t e r  T H 2 )  t o  r e s i s t o r  ( t i m e r
h e a t e r  T H 1 ) .
T h e  m a i n t e n a n c e  t h e r m o s t a t  c l o s e s  a t  4 0 °  ± 5 ° F  ( 4 . 4 4 °  ± 2 . 8 ° C )  a n d  o p e n s  a t
5 5 °  ± 5 ° F  ( 1 2 . 8 °  ± 2 . 8 ° C ) . W h e n  c h e c k i n g  c o n t i n u i t y  b e t w e e n  t h e  r e d  a n d
b l u e  l e a d s  b e  c e r t a i n  t h e  t h e r m o s t a t  i s  a t  i t s  c l o s i n g  t e m p e r a t u r e .

NOTE

i f  t h e  t h e r m o s t a t  h a s  n o t  b e e n  r e m o v e d  f r o m  t h e  c o n t r o l  p a n e l ,  r e m o v e
t h e  f u s e  f r o m  t h e  f u s e  h o l d e r  a n d  d i s c o n n e c t  t h e  b l u e  l e a d  f r o m  t h e
t h e r m o s t a t  t e r m i n a l .
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d . R e p l a c e  b o o t  ( 3 ,  f i g .  6 - 2 )  i f  i t  w i l l  n o t  f o r m  a  t i g h t  s e a l  a r o u n d  t h e  O N -
O F F  s w i t c h  ( 4 ) .

6 - 4 . REASSEMBLY AND INSTALLATION.

a . I n s t a l l  t h e  c o m p o n e n t s  o n  t h e  c o n t r o l  p a n e l  i n  t h e  r e v e r s e  o r d e r  o f  t h e  i n d e x
n u m b e r s  i n  f i g u r e  6 - 3 .

b . W h e n  i n s t a l l i n g  t h e  T H E R M O  a n d  P O W E R  r e c e p t a c l e s  ( 2 0  a n d  2 3 )  o n  t h e  c o n t r o l
p a n e l ,  s l i d e  t h e  p l u g  a n d  r e t a i n e r  o v e r  t h e  e n d s  o f  t h e  l e a d s  b e f o r e  s o l d e r i n g  t h e
l e a d s  t o  t h e  p i n s  i n  t h e  o t h e r  s e g m e n t  o f  t h e  r e c e p t a c l e .  M a k e  s u r e  t h e  w i r e  c o l o r
w i l l  b e  c o r r e c t  w h e n  t h e  k e y  i n  t h e  p l u g  i s  i n s e r t e d  i n  t h e  k e y w a y  o n  t h e  r e c e p t a c l e
h o u s i n g . S l i d e  t h e  p l u g  i n t o  t h e  h o u s i n g  t o  c o v e r  t h e  s o l d e r e d  c o n n e c t i o n s  a n d  s e c u r e
b y  i n s t a l l i n g  t h e  r e t a i n e r .

c . U s e  t h e  w i r i n g  d i a g r a m  ( f i g .  6 - 2 )  a s  a  g u i d e  w h e n  i n s t a l l i n g  t h e  l e a d s  O n  t h e
c o m p o n e n t s .

d . I n s t a l l  t h e  c o m p o n e n t s  o f  t h e  t i m e r  a s s e m b l y  i n  t h e  r e v e r s e  o r d e r  o f  t h e  i n d e x
n u m b e r s  i n  f i g u r e  6 - 4 . I n s t a l l  t h e  r e s e t  t h e r m o s t a t  ( 1 4 )  i n t o  t h e  t i m e r  b o x  ( 1 5 )  b y
b e n d i n g  o u t  t h e  t h e r m o s t a t  t e r m i n a l  t a b s  a n d  p l a c i n g  t h e  t h e r m o s t a t  t h r o u g h  t h e  h o l e
i n  t h e  t i m e r  b o x . A f t e r  p o s i t i o n i n g  t h e  t h e r m o s t a t ,  b e n d  t h e  t e r m i n a l  t a b s  b a c k  t o
t h e i r  n o r m a l  p o s i t i o n . A f t e r  a s s e m b l y ,  p o t  t h e  I n s i d e  o f  t h e  t i m e r  b o x  u p  t o  t h e
l e v e l  o f  t h e  t h e r m o s t a t  t e r m i n a l s  w i t h  D o w - C o r n i n g  7 3 2  R T V  S i l a s t i c ,  o r  e q u i v a l e n t .
I n s t a l l  t h e  c o n t r o l  p a n e l  i n  t h e  f r o n t  o f  t h e  h e a t e r  c a s e  a n d  s e c u r e  w i t h  f i v e  s c r e w s
( 1 ,  f i g .  6 - 3 )  a n d  l o c k  w a s h e r s  ( 2 ) . R e i n s t a l l  t h e  s i d e  c o v e r  p a n e l s ,  c o n n e c t  t h e
p o w e r  a n d  t h e r m o s t a t  p l u g s ,  a n d  t e s t  h e a t e r  f o r  p r o p e r  o p e r a t i o n .
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CHAPTER 7

REPAIR OF IGNITION POWER SUPPLY

7 - 1 . D E S C R I P T I O N .

a . T h e  i g n i t i o n  p o w e r  s u p p l y  i s  m o u n t e d  i n  t h e  b o t t o m  o f  t h e  h e a t e r  h o u s i n g .
I t  c o n v e r t s  2 8  v d c  i n p u t  t o  t h e  h i g h  v o l t a g e  o u t p u t  n e c e s s a r y  t o  p r o v i d e  a  h o t  s p a r k
a t  t h e  s p a r k  p l u g  i n  t h e  b u r n e r  h e a d . T h i s  s p a r k  i s  n e c e s s a r y  t o  i g n i t e  f u e l  v a p o r s
t o  s t a r t  c o m b u s t i o n . A  s h i e l d e d  h i g h  v o l t a g e  c a b l e  c o n n e c t s  t h e  s e c o n d a r y  o f  t h e
p o w e r  s u p p l y  t o  t h e  s p a r k  p l u g .

b . T h e  i g n i t i o n  p o w e r  s u p p l y  e m p l o y s  a  s o l i d  s t a t e  o s c i l l a t i n g  c i r c u i t  w h i c h
r a p i d l y  m a k e s  a n d  b r e a k s  t h e  p r i m a r y  c i r c u i t s  t o  t h e  f o u r  p a r a l l e l  c o i l s . T h i s  i n -
d u c e s  h i g h  v o l t a g e  i n  t h e  s e c o n d a r y  W h i c h  i n d u c e s  t h e  s p a r k  p l u g  t o  m a k e  a  s p a r k
c a u s i n g  f u e l  i g n i t i o n . A l l  c o m p o n e n t s
t i o n  c a s e  e x c e p t  t h e  s u p p r e s s i o n  c a p a c i t o r .
t o p  c o v e r ,

7 - 2 .  R E M O V A L . .

o f  t h e  p o w e r  s u p p l y  a r e  m o u n t e d  i n  t h e  i g n i -
T h e  c a p a c i t o r  i s  m o u n t e d  o n  t h e  i g n i t i o n

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k .
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .  

a .  D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  r e m o v e  t h e

c o n t a i n s  d a n g e r o u s  v o l t a g e s
B e  s u r e  t o  d i s c o n n e c t  t h e

t o p  a n d l e f t  s i d e  p a n e l s  t o  p r o v i d e
p i p e .a c c e s s  t o  t h e  i g n i t i o n  p o w e r  s u p p l y . R e m o v e  t h e  e x h a u s t

b . D i s c o n n e c t  t h e  f u e l  l i n e  a t  t h e  b u l k h e a d  f i t t i n g .

c . D i s c o n n e c t  t h e  i g n i t i o n  c a b l e  f r o m  t h e  s p a r k  p l u g .

d . D i s c o n n e c t  t h e  y e l l o w  p r i m a r y  l e a d  f r o m  t h e  t a b  o n  t h e  m a i n  t e r m i n a l  b l o c k
a n d  t h e  w h i t e / b l a c k  l e a d  f r o m  t h e  b u r n e r  h e a d .

e .  R e m o v e  t h e  f o u r  s c r e w s  ( 1 ,  f i g .  7 - 1 )  t h a t  s e c u r e  t h e  I g n i t i o n  c a s e  ( 6 )
t h e  b o t t o m  o f  t h e  h e a t e r  h o u s i n g . R e m o v e  t w o  s c r e w s  ( 2 )  a n d  l o c k  w a s h e r s  ( 3 )
s e c u r e  t h e  i g n i t i o n  c a s e  t o  t h e  b a c k  o f  t h e  h e a t e r  c a s e . R e m o v e  t h e  i g n i t i o n
s u p p l y  f r o m  t h e  h e a t e r  c a s e .

f .  S e p a r a t e  t h e  c a s e  t o p  a s s e m b l y  f r o m  t h e  c a s e  a n d  c o i l  a s s e m b l y .

( 1 )  R e m o v e  t w o  n u t s  ( 4 ) ,
(7 )  .

( 2 )  R e m o v e  n u t  ( 8 ) ,  l o c k
w h i t e / b l a c k  w i r e s .

l o c k  w a s h e r s  ( 5 ) ,  a n d  s c r e w s  ( 6 ) ,  a n d  r e m o v e

w a s h e r  ( 9 ) ,  a n d  s c r e w  ( 1 0 ) ,  a n d  s e p a r a t e  t h e

t o
t h a t
p o w e r

b r a c e

t w o
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F i g u r e  7 - 1 . I g n i t i o n  p o w e r  s u p p l y ,  e x p l o d e d  v i e w .
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L e g e n d  f o r  7 - 1 :

1 .
2 .

9 .
1 0 .
1 1 .
1 2 .
1 3 .
1 4 .
1 50

1 6 .
1 7 .
1 8 .
1 9 .
2 0 .
2 1 .

S c r e w
S c r e w
L o c k  w a s h e r
N u t
L o c k  w a s h e r
S c r e w
I g n i t i o n  b r a c e
N u t
L o c k  w a s h e r
S c r e w
N u t
L o c k  w a s h e r
S c r e w
N u t
C o m p r e s s i o n  n u t
C o m p r e s s i o n  s l e e v e
I g n i t i o n  c a b l e

A d a p t e r
W i r e
S c r e w
T r a n s i s t o r

2 2 .
2 3 .
2 4 .
2 5 .
2 6 .
2 7 .
2 8 .

2 9 .
3 0 .
3 1 .

3 4 .

3 9 .
4 0 .
4 1 .

I n s u l a t o r
S o c k e t
C a b l e  t i e
W i r e
N u t
L o c k  w a s h e r
S u p p r e s s i o n
c a p a c i t o r
F e r r i t e  b e a d s
C o n n e c t o r
C h o k e
N u t
L o c k  w a s h e r
S c r e w
W i r e
W i r e
W i r e
W i r e
T i m e r
P C  b o a r d
S p a c e r

4 2 .

4 5 .

4 8 .
4 9 .
5 0 .
5 1 .

5 4 .
5 5 .
5 6 .
5 7 .
5 8 .
5 9 .

6 0 .
6 1 .

W i r e
U p p e r  b r a c k e t
C a s e  t o p
N u t
L o c k  w a s h e r
S c r e w
L o w e r  b r a c k e t
W i r e
W i r e
W i r e
N u t
L o c k  w a s h e r
P o w e r  s t r a p
N u t
L o c k  w a s h e r
G r o u n d  s t r a p
N i p p l e
I g n i t i o n
w i r e  n i p p l e
I g n i t i o n  c o i l
I g n i t i o n  c a s e

7-3



TM 5-4520-242-13

CAUTION

D o  n o t  s e p a r a t e  c a s e  t o p  f r o m  i g n i t i o n  c a s e  u n t i l  i n t e r i o r  w i r e s  a r e
d i s c o n n e c t e d .

( 3 )  P u l l  t h e  c a s e  t o p  ( 4 4 )  a w a y  f r o m  t h e  i g n i t i o n  c a s e  ( 6 1 )  t o  e x p o s e  t h e
i n t e r i o r  w i r e  c o n n e c t i o n s .

( 4 )  R e m o v e  t w o  n u t s  ( 1 1 ) ,  w a s h e r s  ( 1 2 ) ,  a n d  s c r e w s  ( 1 3 ) ,  a n d  d i s c o n n e c t  w h i t e /
b l a c k  w i r e s  ( 1 9 )  f r o m  p o w e r  s t r a p s  ( 5 4 ) . S e p a r a t e  t h e  c a s e  t o p  ( 4 4 )  f r o m  t h e  I g n i t i o n
c a s e  ( 6 1 ) .

NOTE

D o  n o t  r e p l a c e  t h e  f o l l o w i n g  p a r t s  u n l e s s  t h e y  a r e  f o u n d  t o  b e  d e f e c t i v e
f o l l o w i n g  t h e  c l e a n i n g  a n d  i n s p e c t i o n  p r o c e d u r e s  d e s c r i b e d  i n  p a r a g r a p h  7 - 3 .

g . I f  t h e  t r a n s i s t o r s  ( 2 1 ) ,  m u s t  b e  r e p l a c e d , r e m o v e  s c r e w s  ( 2 0 ) ,  a n d  r e m o v e  t h e
t r a n s i s t o r . I n s u l a t o r  ( 2 2 ) ,  a n d  s o c k e t  ( 2 3 )  f r o m  t h e  c a s e  t o p  ( 4 4 ) .

h . S u p p r e s s i o n  c a p a c i t o r  ( 2 8 ) ,  n u t  ( 2 6 ) , l o c k  w a s h e r  ( 2 7 ) ,  f e r r i t e  b e a d s  ( 2 9 ) ,
c o n n e c t o r  ( 3 0 ) ,  a n d  c h o k e  ( 3 1 )  a r e  p o t t e d  i n s i d e  t h e  c a s e  t o p  ( 4 4 )  w i t h  D o w - C o r n i n g
7 3 2  R T V  S i l a s t i c . S c r a p e  t h e  p o t t i n g  c o m p o u n d  f r o m  t h e  t o p  c a s e  t o  g a i n  a c c e s s  t o  t h e
p o t t e d  c o m p o n e n t s . U n s o l d e r  l e a d  w i r e s  f r o m  s u p p r e s s i o n  c a p a c i t o r  ( 2 8 ) ,  c h o k e  ( 3 1 ) ,
a n d  c o n n e c t o r  ( 3 0 ) . R e m o v e  n u t  ( 2 6 ) ,  a n d  l o c k  w a s h e r  ( 2 7 ) ,  a n d  r e m o v e  s u p p r e s s i o n
c a p a c i t o r  ( 2 8 ) .

i . I f  t h e  P C  b o a r d  ( 4 0 )  r e q u i r e s  r e m o v a l ,  t a g  a n d  u n s o l d e r  a l l  l e a d s . R e m o v e  f o u r
n u t s  ( 3 2 ) ,  a n d  l o c k  w a s h e r s  ( 3 3 ) ,  a n d  r e m o v e  t h e  P C  b o a r d .

j . I f  t h e  t i m e r  ( 3 9 )  m u s t  b e  r e p l a c e d ,  r e m o v e  t h e  t i m e r  f r o m  i t s  s o c k e t .  T h e

t i m e r  h a s  a n  e i g h t - p i n  c o n n e c t i o n  t o  t h e  s o c k e t . U n s o l d e r  s o c k e t  c o n n e c t i o n s  f r o m  P C
b o a r d  a n d  r e m o v e  s o c k e t .

k .  I f  t h e  c a s e  a n d  c o i l  a s s e m b l y  r e q u i r e s  d i s a s s e m b l y ,  r e m o v e  t h e  p o w e r  s t r a p s  ( 5 4 )
b y  r e m o v i n g  n u t s  ( 5 2 )  a n d  l o c k  w a s h e r s  ( 5 3 ) . R e m o v e  t h e  g r o u n d  s t r a p  ( 5 7 )  f r o m  t h e
i g n i t i o n  c a s e  ( 6 1 )  b y  r e m o v i n g  f o u r  n u t s  ( 4 5 ) , l o c k  w a s h e r s  ( 4 6 ) ,  a n d  s c r e w s  ( 4 7 ) .
R e m o v e  t h e  g r o u n d  s t r a p  f r o m  t h e  c o i l s  ( 6 0 )  b y  r e m o v i n g  f o u r  n u t s  ( 5 5 )  a n d  l o c k  w a s h e r s
(56 )  .
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7 - 3 . CLEANING AND lNSPECTION.

C l e a n  a l l  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a .  A v o i d  i n h a l a t i o n  o f  s o l v e n t
f u m e s  a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t .  W a s h  e x p o s e d
s k i n  t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d  t o
c l e a n  p a r t s  i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y . D o  n o t
u s e  n e a r  o p e n  f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t  iS  1 0 0 ° F
( 3 8 ° C ) .

a .  W i p e  t h e  e x t e r i o r  o f  t h e  i g n i t i o n  p o w e r  s u p p l y  w i t h  a  c l o t h  d a m p e n e d  w i t h
d r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c . P - D - 6 8 0 ) . T a k e  c a r e  t o  p r e v e n t  s o l v e n t  f r o m  e n t e r -
i n g  t h e  i n t e r i o r  o f  t h e  u n i t .

WARNING

T h e  o u t p u t  o f  t h e  i g n i t i o n  p o w e r  s u p p l y  i s  h i g h  e n o u g h  t o  c a u s e  s e v e r e
e l e c t r i c a l  s h o c k . W h e n  t e s t i n g , t a k e  c a r e  t o  p r e v e n t  p h y s i c a l  c o n t a c t
w i t h  b a r e  e n d  o f  t h e  i g n i t i o n  c a b l e .

CAUTI0N

W h e n  c h e c k i n g  s p a r k ,  d o  n o t  a l l o w  t h e  s p a r k  g a p  t o  e x c e e d  1 / 8  i n c h
( 3  m m ) . G r e a t e r  g a p  w i l l  c a u s e  e x c e s s i v e l y  h i g h  p o t e n t i a l  r e s u l t i n g

i n  i n s u l a t i o n  b r e a k d o w n  e i t h e r  i n t e r n a l l y  o r  i n  t h e  i g n i t i o n  c a b l e .

NOTE

W h e n  c h e c k i n g  t h e  i g n i t i o n  p o w e r  s u p p l y , m a k e  s u r e  t h a t  t h e  i n p u t  p o w e r
i s  a p p l i e d  i n  t h e  p r o p e r  p o l a r i t y . T h e  u n i t  w i l l  n o t  o p e r a t e  w h e n
p o l a r i t y  i s  r e v e r s e d .

b . T o  c h e c k  t h e  o p e r a t i o n  o f  t h e  i g n i t i o n  p o w e r  s u p p l y ,  c o n n e c t  i t  t o  a  2 8  v d c
s o u r c e  o f  p o w e r . C o n n e c t  t h e  n e g a t i v e  t o  a n  u n p a i n t e d  g r o u n d  a n d  c o n n e c t  t h e  p o s i t i v e
t o  t h e  y e l l o w  p r i m a r y  l e a d . H o l d  t h e  e n d  o f  t h e  i g n i t i o n  c a b l e  n e a r  a n  u n p a i n t e d  p o r -
t i o n  o f  t h e  p o w e r  s u p p l y  c a s e  a n d  c h e c k  f o r  a  h o t  s p a r k  w h e n  p o w e r  i s  a p p l i e d  t o  t h e
p r i m a r y  c i r c u i t . I f  a  h o t  s p a r k  d o e s  n o t  j u m p  a c r o s s  a n  1 / 8 - i n c h  ( 3  m m )  g a p ,  t h e  p o w e r
s u p p l y  i s  d e f e c t i v e .

c . I f  t h e  p o w e r  s u p p l y  f a i l s  t o  o p e r a t e  p r o p e r l y ,  d i s c o n n e c t  i t  f r o m  t h e  p o w e r
s o u r c e , r e m o v e  t w o  n u t s  ( 4 ,  f i g .  7 - 1 ) ,  l o c k  w a s h e r s  ( 5 ) ,  a n d  s c r e w s  ( 6 ) ,  a n d  r e m o v e
b r a c e  ( 7 ) . L i f t  o f f  t h e  c a s e  t o p  ( 4 4 )  a s  f a r  a s  t h e  i n t e r c o n n e c t i n g  w i r e s  w i l l  p e r m i t .
T h i s  w i l l  p r o v i d e  a c c e s s  t o  t h e  i n t e r i o r  c o m p o n e n t s  ( f i g .  7 - 2 ) . C h e c k  i n t e r i o r  c o m -
p o n e n t s  a s  f o l l o w s :
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F i g u r e  7 - 2 . I g n i t i o n  c a s e  t o p ,  i n t e r i o r  v i e w .
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( 1 )  R e p l a c e  t i m e r  ( 3 9 ,  f i g .  7 - 1 ) .  R e c h e c k

( 2 )  R e p l a c e  t r a n s i s t o r s  ( 2 1 ) .  R e c h e c k  p e r

( 3 )  C h e c k  f o r  c o n t i n u i t y  f r o m  y e l l o w  p o w e r

TM 5-4520-242-13

p e r  s t e p  b  a b o v e .

s t e p  b  a b o v e .

l e a d  t o  c o n n e c t i o n  t o  P C  b o a r d .

I f  n o  c o n t i n u i t y ,  r e p l a c e  P C  b o a r d  ( 4 0 )  a n d  r e c h e c k  p e r  s t e p  b  a b o v e .

( 4 )  R e p l a c e  c o i l s  ( 6 0 ) .  R e c h e c k  p e r  s t e p  b  a b o v e .

( 5 )  R e p l a c e  i g n i t i o n  p o w e r  s u p p l y .  R e c h e c k  p e r  s t e p  b  a b o v e ,

( 6 )  S e c u r e  t h e  c a s e  t o p  ( 4 4 ,  f i g .  7 - 1 )  t o  t h e  i g n i t i o n  p o w e r  s u p p l y  w i t h  t w o
n u t s  ( 4 ) ,  l o c k  w a s h e r s  ( 5 ) ,  s c r e w s  ( 6 ) ,  a n d  b r a c e  ( 7 ) .

7 - 4 . INSTALLATION.

a . P o s i t i o n  t h e  i g n i t i o n  p o w e r  s u p p l y  i n  t h e  h e a t e r  c a s e . I n s t a l l  t w o  s c r e w s  ( 2 )
a n d  l o c k  w a s h e r s  ( 3 )  t h r o u g h  t h e  b a c k  o f  t h e  h e a t e r  c a s e  a n d  i n t o  t h e  i g n i t i o n  p o w e r
s u p p l y . I n s t a l l  f o u r  s c r e w s  ( 1 )  t h r o u g h  t h e  b o t t o m  o f  t h e  h e a t e r  c a s e  a n d  i n t o  t h e
b o t t o m

b .

c .

d .

o f  t h e  i g n i t i o n  p o w e r  s u p p l y .

C o n n e c t  t h e  h i g h  v o l t a g e  i g n i t i o n  c a b l e  t o  t h e  s p a r k  p l u g  o n  t h e  b u r n e r  h e a d .

C o n n e c t  t h e  y e l l o w  l e a d  t o  t h e  t a b  o n  t h e  t e r m i n a l  b o a r d  t o  w h i c h  t h e  o t h e r
y e l l o w  l e a d s  a r e  c o n n e c t e d .

I n s t a l l  t h e  t o p  a n d l e f t  s i d e  c o v e r s  a n d  i n s e r t
r e c e p t a c l e . C o n n e c t  f u e l  l i n e  a n d  e x h a u s t . S t a r t  t h e
o p e r a t i o n .

t h e  p o w e r  p l u g  i n t o  t h e  P O W E R
h e a t e r  a n d  c h e c k  f o r  p r o p e r

7-7/(7-8 blank)
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CHAPTER 8

REPAIR OF ELECTRICAL CONTROL COMPONENTS

8 - 1 . D E S C R I P T I O N .

a . T h e  e l e c t r i c a l  c o m p o n e n t s  w h i c h  c o n t r o l  a u t o m a t i c  h e a t e r  o p e r a t i o n ,  a n d  w h i c h
a r e  n o t  m o u n t e d  o n  t h e  c o n t r o l  p a n e l ,  i n c l u d e  t h e  c o n t r o l  r e l a y  R 1 ,  f l a m e  s a f e t y
t h e r m o s t a t  S 4 ,  t i m e r  T 1  ( d e l a y  r e l a y )  a n d  o v e r h e a t  t h e r m o s t a t  S 5 . T w o  t e r m i n a l  b l o c k s
T B 1  a n d  T B 2  a r e  p r o v i d e d  t o  f a c i l i t a t e  m a k i n g  e l e c t r i c a l  c o n n e c t i o n s .  O t h e r  r e m o t e
m o u n t e d  c o m p o n e n t s  a r e , m o t o r  r e s i s t o r  R R 1 ,  f u e l  h e a t e r  F H 1 ,  f u e l  h e a t e r  t h e r m o s t a t
S 7 ,  a n d  g l o w  p l u g  t h e r m o s t a t  S 6 .

b . T h e  c o n t r o l  r e l a y  ( 1 8 ,  f i g .  8 - 1 )  i s  m o u n t e d  o n  t h e  h e a t e r  c a s e  n e x t  t o  t h e
c o n t r o l  p a n e l . T h i s  d o u b l e - p o l e , d o u b l e - t h r o w  r e l a y  i s  e n e r g i z e d  t h r o u g h  t h e  f l a m e
s a f e t y  t h e r m o s t a t  S 4  t o  s w i t c h  h e a t e r  o p e r a t i o n  f r o m  t h e  s t a r t  m o d e  t o  t h e  r u n  m o d e
w h e n  t h e  p r e s e n c e  o f  h e a t  i s  d e t e c t e d  b y  t h e  t h e r m o s t a t  S 4 .

c . T h e  f l a m e  s a f e t y  t h e r m o s t a t  ( 1 5 ,  f i g . 8 - 2 )  i s  m o u n t e d  i n  t h e  h e a t e r  c a s e  n e a r
t h e  h e a t  e x c h a n g e r . W h e n  t h e  f u e l  i s  i g n i t e d , t h e  f l a m e  h e a t s  t h e  h e a t  e x c h a n g e r .
T h e  f l a m e  s a f e t y  t h e r m o s t a t  h e a t e d  b y  t h e  h e a t  e x c h a n g e r  a l l o w s  c u r r e n t  t o  e n e r g i z e
t h e  c o n t r o l  r e l a y  t o  c h a n g e  h e a t e r  o p e r a t i o n  f r o m  t h e  s t a r t  m o d e  t o  r u n  m o d e .

d . T h e  o v e r h e a t  t h e r m o s t a t  i s  m o u n t e d  o n  a  b r a c k e t  n e a r  t h e  h e a t  e x c h a n g e r .  T h e
t h e r m o s t a t  i s  n o r m a l l y  c l o s e d . A t  a  t e m p e r a t u r e  o f  2 5 0 °  ± 6 ° F  ( 1 1 8 °  t o  1 2 4 ° C ) ,  t h e
t h e r m o s t a t  o p e n s . T h e  t h e r m o s t a t  i s  c o n n e c t e d  i n t o  t h e  f u e l  s o l e n o i d  a n d  a i r  c o m p r e s -
s o r  c i r c u i t  s o  t h a t  w h e n  a n  e x c e s s i v e  t e m p e r a t u r e  i s  r e a c h e d ,  t h e  f u e l  s o l e n o i d  v a l v e
a n d  a i r  c o m p r e s s o r  w i l l  d e e n e r g i z e  t o  s t o p  c o m b u s t i o n . A s  t h e  t h e r m o s t a t  c o o l s  t o
2 1 0 °  ± 1 2 ° F  ( 9 2 °  t o  1 0 5 ° C ) ,  t h e  c i r c u i t  w i l l  a g a i n  b e  e n e r g i z e d ,  t h e  f u e l  s o l e n o i d
w i l l  a g a i n  o p e n  t h e  f u e l  v a l v e , a n d  t h e  a i r  c o m p r e s s o r  w i l l  o p e r a t e  t o  r e e s t a b l i s h
c o m b u s t i o n .

e . T w o  t e r m i n a l  b l o c k s  ( 2 4  a n d  3 0 ,  f i g .  8 - 1 )  a r e  m o u n t e d  o n  t h e  b o t t o m  o f  t h e
h e a t e r  h o u s i n g  t o  h e l p  f a c i l i t a t e  e l e c t r i c a l  c o n n e c t i o n s  t o  t h e  v a r i o u s  c o m p o n e n t s
o f  t h e  h e a t e r . C o n n e c t o r  t a b s  a r e  i n s t a l l e d  o n  t h e  t e r m i n a l  b l o c k  t o  p e r m i t  m a k i n g
m u l t i p l e  s l i p - o n  t y p e  c o n n e c t i o n s  t o  t h e  t e r m i n a l s  o f  t h e  b l o c k .

f . T h e  d e l a y  r e l a y  ( 2 8 ,  f i g .  8 - 2 )  i s  m o u n t e d  o n  t h e  b l o w e r  a n d  m o t o r  u p p e r  s u p p o r t
b r a c k e t . T h e  r e l a y  i s  c o n n e c t e d  i n t o  t h e  f u e l  s o l e n o i d  a n d  a i r  c o m p r e s s o r  c i r c u i t .
W h e n  i g n i t i o n  d o e s  n o t  o c c u r  w i t h i n  f i v e  s e c o n d s , t h e  d e l a y  r e l a y  w i l l  r e e n e r g i z e  t h e
f u e l  s o l e n o i d  v a l v e  a n d  a i r  c o m p r e s s o r .
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1 . N u t 1 3 . W i r e 2 5 .
2 .

N u t
L o c k  w a s h e r 1 4 . W i r e 2 6 . L o c k  w a s h e r

8 .

9 .
1 0 .
1 1 .
1 2 .

S c r e w
N u t
L o c k  w a s h e r
S c r e w
C a b l e  c l a m p
C a b l e  t i e
W i r e
W i r e
W i r e
W i r e

1 5 .
1 6 .
1 7 .
1 8 .
1 9 .
2 0 .
2 1 .
2 2 .
2 3 .
2 4 .

W i r e 2 7 .  S c r e w
J u m p e r  w i r e 2 8 . S c r e w
W i r e 2 9 . T e r m i n a l  b
C o n t r o l  r e l a y 3 0 . T e r m i n a l  b
N u t 3 1 . N u t
L a c k  w a s h e r 3 2 . L o c k  w a s h e r
S c r e w 3 3 . S c r e w
S c r e w 3 4 . W i r e
T e r m i n a l  b l o c k  t a b 3 5 . W i r e
T e r m i n a l  b l o c k 3 6 . R e s i s t o r

l o c k  t a b
lock

F i g u r e  8 - 1 . C o n t r o l  r e l a y ,  t e r m i n a l  b l o c k s ,  a n d  r e s i s t o r ,  e x p l o d e d  v i e w .
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F i g u r e  8 - 2 . T h e r m o s t a t s ,  d e l a y  r e l a y ,  a n d  f u e l  h e a t e r ,
e x p l o d e d  v i e w .
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8 - 2 . REMOVAL.

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k .
p o w e r  p l u g  b e f o r e  s e r v i c i n g  o r  r e p a i r i n g

a . D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  r e m o v e  t h e

c o n t a i n s  d a n g e r o u s  v o l t a g e s
B e  s u r e  t o  d i s c o n n e c t  t h e

t h e  h e a t e r .

t o p  a n d  s i d e  c o v e r  p a n e l s  t o  p r o v i d e
a c c e s s  t o  t h e  e l e c t r i c a l  c o n t r o l  c o m p o n e n t s . R e m o v e  t h e  w a r m  a i r  l o u v e r .

b . T a g  a n d  u n s o l d e r  t h e  e l e c t r i c a l  l e a d s  t o  t h e  c o n t r o l  r e l a y  ( 1 8 ,  f i g .  8 - 1 ) .  R e -
m o v e  t w o  n u t s  ( 1 ) , l o c k  w a s h e r s  ( 2 ) ,  a n d  s c r e w s  ( 3 )  t h a t  s e c u r e  t h e  c o n t r o l  r e l a y  t o
t h e  h e a t e r  c a s e ; r e m o v e  t h e  c o n t r o l  r e l a y .

c . T a g  a n d  u n s o l d e r  t h e  e l e c t r i c a l  l e a d  t o  r e s i s t o r  ( 3 6 ) .  R e m o v e  t w o  n u t s  ( 3 1 ) ,
l o c k  w a s h e r s  ( 3 2 ) ,  a n d  s c r e w s  ( 3 3 )  t h a t  s e c u r e  t h e  r e s i s t o r  t o  t h e  h e a t e r  c a s e ;  r e m o v e
t h e  r e s i s t o r .

d . T a g  a n d  d i s c o n n e c t  t h e  e l e c t r i c a l  l e a d s  f r o m  t h e  t e r m i n a l  b l o c k s  ( 2 4  a n d  3 0 )
a n d  f r o m  t a b s  ( 2 3  a n d  2 9 )  o n  t h e  t e r m i n a l  b o a r d s . R e m o v e  t h e  n u t s ,  l o c k  w a s h e r s ,  a n d
s c r e w s , a n d  r e m o v e  t h e  t e r m i n a l  b l o c k s  f r o m  t h e  b o t t o m  o f  t h e  h e a t e r  c a s e .

e . D i s c o n n e c t  t h e  l e a d s  f r o m  t h e  o v e r h e a t  t h e r m o s t a t  ( 7 ,  f i g .  8 - 2 ) .  R e m o v e  t h e
t w o  n u t s  ( 4 ) ,  l o c k  w a s h e r s  ( 5 ) ,  a n d  s c r e w s  ( 6 ) ,  a n d  r e m o v e  t h e  o v e r h e a t  t h e r m o s t a t
f r o m  t h e  b r a c k e t  ( 8 )  o n  t h e  h e a t e r  c a s e .

f . D i s c o n n e c t  t h e  l e a d s  f r o m  t h e  f l a m e  s a f e t y  t h e r m o s t a t  ( 1 5 ) .  R e m o v e  t w o  n u t s
( 1 2 ) ,  l o c k  w a s h e r s  ( 1 3 ) ,  a n d  s c r e w s  ( 1 4 ) ,  a n d  r e m o v e  t h e
t h e  b r a c k e t  ( 1 6 )  o n  t h e  h e a t e r  c a s e .

g .
h e a t e r
h e a t e r
r e m o v e

h .

D i s c o n n e c t  w i r e  ( 1 9 )  a n d  u n s o l d e r  t h e
t h e r m o s t a t  ( 2 0 ) . R e m o v e  t w o  s c r e w s  ( 1 7 )  a n d  l o c k  w a s h e r s  ( 1 8 ) ,  a n d  r e m o v e  f u e l
t h e r m o s t a t . L o o s e n  t h e  s e t s c r e w  ( 2 0 ,
t h e  f u e l  h e a t e r  ( 2 1 ,  f i g .  8 - 2 ) .

f l a m e  s a f e t y  t h e r m o s t a t  f r o m

f u e l  h e a t e r  ( 2 1 )  l e a d  f r o m  t h e  f u e l

f i g .  1 0 - 1 )  i n  t h e  f u e l  p r e h e a t e r  a n d

D i s c o n n e c t  t h e  l e a d s  f r o m  g l o w  p l u g  t h e r m o s t a t  ( 2 6 ) . R e m o v e  t w o  s c r e w s  ( 2 2 )
a n d- l o c k  w a s h e r s  ( 2 3 ) ,  a n d  r e m o v e  t h e  g l o w  p l u g  t h e r m o s t a t .

i . R o t a t e  t h e  t u b e  s h i e l d  ( 2 7 )  c o u n t e r c l o c k w i s e  a n d  r e m o v e  i t  f r o m  t h e  s o c k e t .
R e m o v e  t h e  d e l a y  r e l a y  ( 2 8 )  f r o m  i t s  s o c k e t . T h e  r e l a y  h a s  a  n i n e - p i n  c o n n e c t i o n  t o
t h e  s o c k e t .
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8-3. CLEANING AND INSPECTION.

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a .  A v o i d  i n h a l a t i o n  o f  s o l v e n t
f u m e s  a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t ,  W a s h  e x -
p o s e d  s k i n  t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )
u s e d  t o  c l e a n  p a r t s  i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p -
e r t y . D o  n o t  u s e  n e a r  o p e n  f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f
s o l v e n t  i s  1 0 0 ° F  ( 2 8 ° C ) .

a . W i p e  t h e  c o m p o n e n t s  w i t h  a  c l e a n ,  d r y  c l o t h , D a m p e n  t h e  c l o t h  w i t h  d r y  c l e a n -
i n g  s o l v e n t  ( f e d .  s p e c . P - D - 6 8 0 )  i f  n e c e s s a r y  t o  r e m o v e  g r e a s y  o r  g u m m y  d e p o s i t s .  D o
n o t  s a t u r a t e  t h e  e l e c t r i c a l  c o m p o n e n t s .

CAUTION

T h e  c o n t r o l  r e l a y  i s  d e s i g n e d  f o r  2 8 - v o l t  o p e r a t i o n  o n l y .  V o l t a g e  i n
e x c e s s  o f  2 8  v o l t s  m a y  d e s t r o y  t h e  r e l a y  c o i l  ( t e r m i n a l  X 1  a n d  X 2 ) .

NOTE

T h e  c o n t r o l  r e l a y  m u s t  b e  d i s c o n n e c t e d  f r o m  t h e  h e a t e r  c i r c u i t s  b e f o r e
p e r f o r m i n g  c o n t i n u i t y  t e s t s . A l t e r n a t e  c i r c u i t  p a t h s  w i t h i n  t h e  h e a t e r
w i l l  c o n f u s e  t h e  t e s t r e s u l t s .

b . R e p l a c e  t h e  c o n t r o l  r e l a y  ( 1 8 ,  f i g .  8 - 1 )  i f  t h e  c a s e  i s  d a m a g e d ,  o r  i f  t h e
r e l a y  s h o w s  s i g n s  o f  o v e r h e a t i n g  o r  a r c i n g . T e s t  t h e  r e s i s t a n c e  o f  t h e  r e l a y  c o i l
w i t h  a n  o h m m e t e r . T h e  r e s i s t a n c e  a c r o s s  t e r m i n a l s  X 1  a n d  X 2  ( s h o w n  i n  f i g .  8 - 3 )
m u s t  b e  3 0 0  ± 3 0  o h m s . T h e r e  m u s t  b e  c o n t i n u i t y  o n l y  b e t w e e n  t e r m i n a l s  B 2  a n d  B 3 ,
a n d  b e t w e e n  A 2  a n d  A 3 ,  b u t  n o  c o n t i n u i t y  a c r o s s  B 1  a n d  B 2 ,  o r  a c r o s s  A 1  a n d  A 2 .
R e p l a c e  t h e  r e l a y  i f  i t  d o e s  n o t  o p e r a t e  a s  s p e c i f i e d .

c . T o  t e s t  t h e  r e s i s t o r , c h e c k  f o r  c o n t i n u i t y  b e t w e e n  t h e  g r e e n / w h i t e  a n d  g r e y
l e a d s  u s i n g  a n  o h m m e t e r . C o n t i n u i t y  m u s t  b e  e s t a b l i s h e d  a c r o s s  t h e s e  l e a d s .  R e p l a c e
a  d e f e c t i v e  r e s i s t o r .

d . I n s p e c t  t h e  t e r m i n a l  b l o c k s  f o r  c r a c k s ,  b u r n e d  o r  d a m a g e d  t e r m i n a l s ,  a n d  m i s -
s i n g  t e r m i n a l  s c r e w s . R e p l a c e  a  d a m a g e d  t e r m i n a l  b l o c k .

e . I n s p e c t  a l l  w i r i n g  f o r  l o o s e  o r  b r o k e n  t e r m i n a l s ,  f r a y e d  o r  d a m a g e d  i n s u l a t i o n ,
o r  b u r n e d  w i r e s . R e p l a c e  a n y  d e f e c t i v e  w i r e s .

f . I n s p e c t  t h e  o v e r h e a t  t h e r m o s t a t  f o r  d a m a g e d  t e r m i n a l s ,  b r o k e n  i n s u l a t i o n ,  o r
o t h e r  d a m a g e . T h e r e  m u s t  b e  c o n t i n u i t y  a c r o s s  t h e  o v e r h e a t  t h e r m o s t a t  t e r m i n a l s  a t
r o o m  t e m p e r a t u r e ,  a n d  u p  t o  a  t e m p e r a t u r e  o f  2 5 0 °  ± 6 ° F  ( 1 1 8 °  t o  1 2 4 ° C ) .  R e p l a c e  t h e
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F i g u r e  8 - 3 .  C o n t r o l  r e l a y  t e r m i n a l  i d e n t i f i c a t i o n .
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t h e r m o s t a t  i f  i t  i s  o p e n  b e l o w  t h i s  t e m p e r a t u r e  r a n g e  o r  i f  i t  i s  s t i l l  c l o s e d
a b o v e  2 5 6 ° F  ( 1 2 4 ° C ) . W h e n  c o o l i n g ,  t h e  t h e r m o s t a t  m u s t  r e o p e n  a t  2 1 0 °  ± 1 2Q F  ( 9 2 °  t o
1 0 5 ° C ) . R e p l a c e  a  d e f e c t i v e  t h e r m o s t a t .

g . I n s p e c t  t h e  f l a m e  s a f e t y  t h e r m o s t a t  f o r  d a m a g e d  t e r m i n a l s ,  b r o k e n  i n s u l a t i o n ,
o r  o t h e r  d a m a g e . T h e r e  m u s t  b e  c o n t i n u i t y  a c r o s s  t h e  f l a m e  s a f e t y  t h e r m o s t a t  t e r -
m i n a l s  a t  a  t e m p e r a t u r e  o f  1 1 0 °  ± 5 ° F  ( 4 1 °  t o  4 5 ° C ) . R e p l a c e  t h e  t h e r m o s t a t  i f  i t  i s
c l o s e d  b e l o w  t h i s  t e m p e r a t u r e  r a n g e ,  o r  i f  i t  i s  s t i l l  o p e n  a b o v e  1 1 5 ° F  ( 4 5 ° C ) .  W h e n
c o o l i n g ,  t h e  t h e r m o s t a t  m u s t  r e o p e n  a t  9 0 °  ± 5 ° F  ( 3 0 °  t o  3 4 ° C ) .  R e p l a c e  a  d e f e c t i v e
t h e r m o s t a t .

h . I n s p e c t  t h e  f u e l  h e a t e r  t h e r m o s t a t  f o r  d a m a g e d  t e r m i n a l ,  b r o k e n  i n s u l a t i o n ,
o r  o t h e r  d a m a g e . T e s t  t h e  f u e l  h e a t e r  t h e r m o s t a t  f o r  c o n t i n u i t y .  T h e  t h e r m o s t a t
c o n t a c t s  m u s t  b e  o p e n  ( n o  c o n t i n u i t y )  a t  a  t e m p e r a t u r e  o f  5 5 °  ± 6 ° F  ( 9 . 4 °  t o  1 6 ° C ) .  T h e
c o n t a c t s  m u s t  b e  c l o s e d  ( c o n t i n u i t y )  a t  a  t e m p e r a t u r e  o f  4 0 °  ± 6 ° F  ( 1 . 1 °  t o  7 . 8 ° C ) .  R e -
p l a c e  t h e  t h e r m o s t a t  i f  i t  d o e s  n o t  p e r f o r m  a s  d e s c r i b e d .

i . I n s p e c t  t h e  g l o w  p l u g  t h e r m o s t a t  f o r  d a m a g e d  t e r m i n a l s ,  b r o k e n  i n s u l a t i o n ,  o r
o t h e r  d a m a g e . T e s t  t h e  g l o w  p l u g  t h e r m o s t a t  f o r  c o n t i n u i t y .  T h e  t h e r m o s t a t  c o n t a c t s
m u s t  b e  o p e n  ( n o  c o n t i n u i t y )  a t  a  t e m p e r a t u r e  o f  5 5 °  ± 6 ° F  ( 9 . 4 °  t o  1 6 ° C ) .  T h e  c o n -
t a c t s  m u s t  b e  c l o s e d  ( c o n t i n u i t y  a t  a  t e m p e r a t u r e  o f  4 0 °  ± 6 ° F  [ 1 . 1 °  t o  7 . 8 ° C ] ) .  R e -
p l a c e  t h e  t h e r m o s t a t  i f  i t  d o e s  n o t  p e r f o r m  a s  d e s c r i b e d .

j . I n s p e c t  t h e  f u e l  h e a t e r  f o r  d a m a g e d  t e r m i n a l ,  b r o k e n  i n s u l a t i o n ,  o r  o t h e r
d a m a g e . T e s t  t h e  f u e l  h e a t e r  f o r  p r o p e r  o p e r a t i o n . C o n n e c t  t h e  t w o  h e a t e r  l e a d s  t o
a  s o u r c e  o f  2 8 - v o l t  d c  p o w e r . R e p l a c e  t h e  h e a t e r  i f  i t  d o e s  n o t  h e a t .

k . I n s p e c t  t h e  t i m e r  ( d e l a y  r e l a y )  f o r  c r a c k s ,  b e n t  p i n s ,  o r  o t h e r  d a m a g e .

8 - 4 . I N S T A L L A T I O N .

a . I n s t a l l  t h e  c o n t r o l  r e l a y ,  t h e r m o s t a t ,  t i m e r ,  r e s i s t o r ,  f u e l  h e a t e r ,  a n d
t e r m i n a l  b l o c k s  b y  r e v e r s i n g  t h e  r e m o v a l  a n d  d i s a s s e m b l y  p r o c e d u r e . R e f e r  t o  f i g u r e s
8 - 1  a n d  8 - 2 .

b . A f t e r  i n s t a l l a t i o n , i n s t a l l  t h e  s i d e  a n d  t o p  c o v e r  p a n e l s  a n d  i n s e r t  t h e  p o w e r
p l u g . C h e c k  t h e  o p e r a t i o n  o f  t h e  h e a t e r . C o r r e c t  a n y  d e f e c t i v e  o p e r a t i o n .

8-7/(8-8 blank)
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CHAPTER 9

REPAIR OF BURNER

9 - 1 . D E S C R I P T I O N . T h e  b u r n e r  m o u n t s  o n  t h e  e n d  o f  t h e  h e a t  e x c h a n g e r ,  a n d  p r o v i d e s
m o u n t i n g  f o r  t h e  s p a r k  p l u g ,  g l o w  p l u g ,  f u e l  h e a t e r l s o l e n o i d  v a l v e ,  a n d  f u e l  f l o a t
bow l  . C o m b u s t i o n  a i r  s u p p l i e d  b y  t h e  c o m b u s t i o n  a i r  b l o w e r  e n t e r s  t h e  b u r n e r  a n d
p a s s e s  i n t o  t h e  b u r n e r  h e a d  c o m b u s t i o n  c h a m b e r ,  w h e r e  i t  m i x e s  w i t h  t h e  a t o m i z e d  f u e l .
T h i s  m i x t u r e  i s  I g n i t e d  a n d  b u r n s  w i t h i n  t h e  b u r n e r  h e a d .

9 - 2 . REMOVAL AND DISASSEMBLY.

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

a . D i s c o n n e c t  t h e  p o w e r  a n d  t h e r m o s t a t  p l u g s . D i s c o n n e c t  t h e  f u e l  s u p p l y .  R e -
m o v e  t h e  t o p  a n d  s i d e  c o v e r  p a n e l s .

b . D i s c o n n e c t  t h e  g l o w  p l u g  t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  t h e r m o s t a t  l e a d s ,  f u e l
h e a t e r  l e a d s , f u e l  s o l e n o i d  l e a d s ,  a n d  a l l  g r o u n d  l e a d s  a t t a c h e d  t o  t h e  b u r n e r  c o v e r
p l a t e  m o u n t i n g  s c r e w s . D i s c o n n e c t  t h e  f u e l  s u p p l y  t u b e  f r o m  t h e  f u e l  f l o a t  b o w l .

c .
a t  t h e

D i s c o n n e c t  t h e  c o m p r e s s i o n  n u t  ( 3 ,  f i g .  9 - 1 )  o f  t h e  c o m p r e s s o r  t u b i n g  ( 5 )
c o n n e c t o r  ( 6 )  i n  t h e  c o m p r e s s o r  o u t l e t .

d . L o o s e n  t h e  h o s e  c l a m p s  ( 1 )  a n d  r e m o v e  c o m b u s t i o n  a i r  t u b e  ( 2 )  f r o m  t h e  b l o w e r
o u t l e t

e .

f .

( 3 2 ) .

g .

a n d  t h e  b u r n e r  h e a d  i n l e t .

U n s c r e w  t h e  n u t  o n  t h e  i g n i t i o n  c a b l e  a n d  r e m o v e  t h e  c a b l e .  U n s c r e w  t h e
p l u g  ( 1 2 )  a n d  r e m o v e  t h e  s p a r k  p l u g  f r o m  t h e  b u r n e r .

R e m o v e  t h e  n u t  ( 1 3 )  a n d  l o c k  w a s h e r  ( 1 4 ) ,  a n d  d i s c o n n e c t  t h e  p u r p l e  l e a d

s p a r k

f r o m
g l o w  p l u g  ( 1 5 ) . U n s c r e w - a n d  r e m o v e  t h e  g l o w  p l u g  a n d  t h e  g a s k e t  ( 1 6 )  f r o m  t h e  b u r n e r

R e m o v e  t h e  s c r e w s  ( 7 )  a n d  l o c k  w a s h e r s  ( 8 )  s e c u r i n g  t h e  b u r n e r  t o  t h e  h e a t
e x c h a n g e r  h o u s i n g .  R e m o v e  t h e  b u r n e r  a n d  b u r n e r  c h o k e  ( 9 ) .

h . R e m o v e  t h e  v e n t  t u b e  f r o m  t h e  b u r n e r . D i s c o n n e c t  p i p e  n i p p l e  ( 1 1 )  f r o m  b u r n e r
a n d  f u e l  p r e h e a t e r .

i .  R e m o v e  o n e  s c r e w  ( 1 7 )  a n d  l o c k  w a s h e r  ( 1 8 )  s e c u r i n g  t h e  n e e d l e  r e t a i n e r  ( 1 9 )
t o  t h e  b u r n e r . R e m o v e  t h e  f u e l  a d j u s t m e n t  n e e d l e  a s s e m b l y  b y  u n s c r e w i n g  p i p e  p l u g
( 2 1 )  f r o m  t h e  b u r n e r . D i s a s s e m b l e  t h e  f u e l  a d j u s t m e n t  n e e d l e  a s s e m b l y  b y  l o o s e n i n g
n u t  ( 2 2 )  a n d  u n s c r e w i n g  n e e d l e  ( 2 3 ) .  R e m o v e  s e a l  ( 2 4 ) .
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1 .
2 .

7 .
8 .
9 .

1 0 .
1 1 .

H o s e  c l a m p
A i r  t u b e
C o m p r e s s i o n  n u t
C o m p r e s s i o n  s l e e v e
C o m p r e s s o r  t u b i n g
C o n n e c t o r
S c r e w
L o c k  w a s h e r
B u r n e r  c h o k e
E l b o w
P i p e  n i p p l e

1 2 .
1 3 .
1 4 .
1 5 .
1 6 .
1 7 .
1 8 .
1 9 .
2 0 .
2 1 .
2 2 .

S p a r k  p l u g
N u t
L o c k  w a s h e r
G l o w  p l u g
G l o w  p l u g  g a s k e t
S c r e w
L o c k  w a s h e r
N e e d l e  r e t a i n e r
S e t s c r e w
P i p e  p l u g
N u t

2 3 .

2 4 .
2 5 .
2 6 .
2 7 .
2 8 .
2 9 .
3 0 .
3 1 .
3 2 .

F u e l  a d j u s t m e n t
n e e d l e
N e e d l e  s e a l
B u r n e r  c o v e r  p l a t e
B u r n e r  g a s k e t
N o z z l e
N o z z l e  a d a p t e r
S c r e w
L o c k  w a s h e r
B u r n e r  h e a d
B u r n e r

F i g u r e  9 - 1 . B u r n e r ,  e x p l o d e d  v i e w .
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j .  R e m o v e  e l b o w  ( 1 0 )  a n d  p i p e  n i p p l e  ( 1 1 ) . R e m o v e  t h r e e  s c r e w s  ( 1 7 ) ,  l o c k  w a s h e r s
( 1 8 ) ,  b u r n e r  c o v e r  p l a t e  ( 2 5 ) ,  a n d  b u r n e r  g a s k e t  ( 2 6 ) .  R e m o v e  n o z z l e  ( 2 7 )  a n d  a d a p t e r
( 2 8 )  b y  l o o s e n i n g  t w o  s e t s c r e w s  ( 2 0 ) .

k .  R e m o v e  f o u r  s c r e w s  ( 2 9 )  a n d  l o c k  w a s h e r s  ( 3 0 )  s e c u r i n g  b u r n e r  h e a d  ( 3 1 )  t o
b u r n e r  ( 3 2 ) .

9 - 3 . CLEANING AND INSPECTION.

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a . A v o i d  i n h a l a t i o n  o f  s o l v e n t  f u m e s
a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t . W a s h  e x p o s e d  s k i n
t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d  t o  c l e a n  p a r t s
i S  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y .  D o  n o t  u s e  n e a r  o p e n
f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t  i s  1 0 0 ° F  ( 3 8 ° C ) .

a . C l e a n  a l l  m e t a l  p a r t s  i n  d r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 ) ,  u s i n g  a
w i r e  b r u s h  t o  r e m o v e  d e p o s i t s  f r o m  t h e  b u r n e r . D o  n o t  i m m e r s e  t h e  g l o w  p l u g  i n  s o l -
v e n t . I f  n e c e s s a r y ,  u s e  c o m p r e s s e d  a i r  t o  d r y  t h e  i n s i d e  o f  t h e  b u r n e r  b e f o r e  r e i n -
s t a l l i n g  i t  i n  t h e  h e a t e r .

b . I n s p e c t  t h e  e l e c t r o d e  a n d  o u t e r  s h e l l  o f  t h e  s p a r k  p l u g  f o r  b u r n i n g  o r  p i t t i n g .
I n s p e c t  c e r a m i c  p a r t s  f o r  c r a c k s  o r  b r e a k s . I n s p e c t  t h r e a d s  f o r  d a m a g e .  R e p l a c e  a
d a m a g e d  s p a r k  p l u g .

c . I n s p e c t  t h e  g l o w  p l u g  f o r  c r a c k s ,  f r a y e d  i n s u l a t i o n ,  l o o s e  o r  b r o k e n  l e a d s ,
d e f e c t i v e  e l e m e n t  w i n d i n g ,  a n d  o t h e r  d a m a g e . A p p l y  2 8  v d c  a c r o s s  t h e  g l o w  p l u g  l e a d s
a n d  c h e c k  t h a t  t h e  g l o w  p l u g  h e a t s . R e p l a c e  a  d a m a g e d  o r  d e f e c t i v e  g l o w  p l u g .

d . I n s p e c t  t h e  f u e l  a d j u s t i n g  n e e d l e  t i p  f o r  w e a r , s c o r i n g ,  o r  o t h e r  d a m a g e .  R e -
p l a c e  t h e  f u e l  a d j u s t i n g  n e e d l e  i f  t h e  n e e d l e  i s  b e n t

e . I n s p e c t  t h e  n o z z l e  ( 2 7 )  n e e d l e  s e a t  f o r  w e a r ,
t h e  n o z z l e  i f  d a m a g e d .

f . I n s p e c t  t h e  b u r n e r  h e a d  ( 3 1 )  p e r f o r a t i o n s  a n d
d i s t o r t i o n . T h e  b u r n e r  h e a d  b l a d e s  s h o u l d  b e  s l i g h t l y  b e n t  a w a y  f r o m  t h e  b a c k  s i d e

o r  d a m a g e d .

s c o r i n g ,  o r  o t h e r  d a m a g e . Repl

b l a d e s  f o r  c r a c k s ,  b r e a k s ,  a n d

a c e

o f  t h e  b u r n e r  h e a d . R e p l a c e  t h e  b u r n e r  h e a d  i f  d a m a g e d .

g . I n s p e c t  t h e  b u r n e r  f o r  c r a c k s ,  b r e a k s ,  a n d  d i s t o r t i o n .  C h e c k  t h a t  t h e  t h r e a d s
i n  t h e  s p a r k  p l u g ,  g l o w  p l u g ,  v e n t  t u b e , a n d  s c r e w  t h r e a d  h o l e s  a r e  n o t  d a m a g e d .  R e -
p l a c e  a  d a m a g e d  b u r n e r .

9 - 4 . I N S T A L L A T I O N .

a .  I n s t a l l  t h e  b u r n e r  h e a d  ( 3 1 )  t o  t h e  b u r n e r  ( 3 2 ) ,  a n d  s e c u r e  w i t h  f o u r  s c r e w s
( 2 9 )  a n d  l o c k  w a s h e r s  ( 3 0 ) . I n s t a l l  t h e  s p a r k  p l u g  ( 1 2 )  i n t o  t h e  b u r n e r .  A d j u s t  t h e
s p a r k  p l u g  e l e c t r o d e  t o  o b t a i n  1 / 8  i n c h  ( 3  m m )  c l e a r a n c e  b e t w e e n  t h e  s p a r k  p l u g  e l e c -
t r o d e  a n d  t h e  b l a d e  i n n e r  r i n g .
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b . A s s e m b l e  t h e  n o z z l e  ( 2 7 )  a n d  n o z z l e  a d a p t e r  ( 2 8 ) . P o s i t i o n  t h i s  a s s e m b l y  i n
t h e  b u r n e r ,  a l i g n  t h e  t w o  t h r e a d e d  h o l e s  f o r  p i p e  n i p p l e s  ( 1 1 ) ,  a n d  s e c u r e  t h e  n o z z l e
a n d  n o z z l e  a d a p t e r  b y  t i g h t e n i n g  s e t s c r e w s  ( 2 0 ) .

c .  R e a s s e m b l e  f u e l  a d j u s t m e n t  n e e d l e  a s s e m b l y  b y  p o s i t i o n i n g  n u t  ( 2 2 )  o n  a d j u s t -
m e n t  n e e d l e  ( 2 3 ) . I n s t a l l  t h i s  a s s e m b l y  i n t o  p i p e  p l u g  ( 2 1 ) .  C a r e f u l l y  s l i d e  t h e
n e e d l e  s e a l  ( 2 4 )  o v e r  t h e  n e e d l e . T u r n  t h e  f u e l  a d j u s t m e n t  n e e d l e  i n t o  t h e  p i p e  p l u g
( 2 1 )  u n t i l  t h e  t o p  o f  t h e  n e e d l e  h e a d  i s  7 / 1 6  i n c h  ( 1 1  m m )  f r o m  t h e  f a c e  o f  t h e  p i p e
p l u g . M a i n t a i n  t h i s  d i m e n s i o n  a n d  t i g h t e n  t h e  n u t  ( 2 2 ) .  C o a t  t h e  m a l e  N P T  t h r e a d s
o f  t h e  p i p e  p l u g  ( 2 1 )  w i t h  P e r m a t e x  N o .  1 ,  o r  e q u i v a l e n t , a n d  i n s t a l l  t h e  f u e l  a d j u s t -
m e n t  n e e d l e  a s s e m b l y  t h r o u g h  b u r n e r  c o v e r  p l a t e  ( 2 5 ) . I n s t a l l  b u r n e r  g a s k e t  ( 2 6 )
o n  p i p e  p l u q  ( 2 1 ) . T u r n  p i p e  p l u g  ( 2 1 )  u n t i l  t h e  t h r e a d s  e n g a g e  w i t h  a d a p t e r  n o z z l e
( 2 8 )  t h r e a d s . U s e  t h r e e  s c r e w s  ( 1 7 )  a n d
p l a t e  ( 2 5 )  t o  t h e  b u r n e r .

d . T i g h t e n  p i p e  p l u g  ( 2 1 )  u n t i l  p i p e
P o s i t i o n  n e e d l e  r e t a i n e r  ( 1 9 )  o v e r  t h e  s l
s e c u r e  s c r e w  ( 1 7 )  a n d  l o c k  w a s h e r  ( 1 8 ) .

e . C o a t  t h e  t h r e a d s  o f  p i p e  n i p p l e s
i n s t a l l  i n t o  a d a p t e r  n o z z l e  ( 2 8 )  t h r o u g h

l o c k  w a s h e r s  ( 1 8 )  t o  s e c u r e  b u r n e r  c o v e r

p l u g  h e a d  i s  f l u s h  t o  b u r n e r  c o v e r  p l a t e  ( 2 5 ) .
o t t e d  e n d  o f  a d j u s t m e n t  n e e d l e  ( 2 3 ) ,  a n d

( 1 1 )  w i t h  P e r m a t e x  N o .  1 ,  o r  e q u i v a l e n t ,  a n d
t h e  h o l e s  i n  b u r n e r  ( 3 2 ) .

f . I n s t a l l  t h e  b u r n e r  c h o k e  ( 9 )  a n d  b u r n e r . S e c u r e  w i t h  s c r e w s  ( 7 )  a n d  l o c k
w a s h e r s  ( 8 ) .

g .  U s e  a  n e w  g a s k e t  ( 1 6 )  a n d  i n s t a l l  g l o w  l u g  ( 1 5 )  i n  t h e  b u r n e r . C o n n e c t  t h e
p u r p l e  l e a d  u s i n g  l o c k  w a s h e r  ( 1 4 )  a n d  n u t  ( 1 3 ) .

h . P o s i t i o n  t h e  I g n i t i o n  c a b l e  a n d  t i g h t e n  t h e  i g n i t i o n  c a b l e  n u t .

i . S l i d e  t h e  c l a m p s  ( 1 )  o v e r  t h e  e n d s  o f  t h e  c o m b u s t i o n  a i r  t u b e  ( 2 ) ,  a n d  f i t  t h e
t u b e  o v e r  t h e  c o m b u s t i o n  a i r  b l o w e r  a n d  t h e  b u r n e r  a i r  i n l e t . T i g h t e n  t h e  c l a m p s .

j . I n s t a l l  c o m p r e s s o r  t u b e ,  f u e l  l i n e s ,  a n d  e l e c t r i c a l  l e a d s .

k . I n s t a l l  t h e  t o p  a n d  s i d e  c o v e r  p a n e l s . C o n n e c t  t h e  p o w e r  p l u g  a n d  t e s t  t h e
h e a t e r  o p e r a t i o n . A d j u s t  t h e  f u e l  a d j u s t m e n t  n e e d l e  i f  n e c e s s a r y  t o  o b t a i n  s m o o t h
o p e r a t i o n .

l . F u e l  A d j u s t m e n t . W h e n  t h e  t y p e  o f  f u e l  b e i n g  b u r n e d  i n  t h e  h e a t e r  i s  c h a n g e d ,
o r  w h e n  t h e  h e a t e r  i s  s u b j e c t e d  t o  e x t r e m e l y  l o w  a m b i e n t  t e m p e r a t u r e s ,  i t  w i l l  n o r m a l l y
b e  n e c e s s a r y  t o  r e a d j u s t  t h e  f u e l  a d j u s t m e n t  n e e d l e  o n  t h e  b u r n e r  a s s e m b l y  f o r  p r o p e r
c o m b u s t i o n .

NOTE

Y o u  m u s t  r e m o v e  t h e  l e f t  s i d e  c o v e r  p a n e l  t o  g a i n  a c c e s s  t o  t h e  f u e l
a d j u s t m e n t  n e e d l e . L o o s e n  t h e  f u e l  a d j u s t m e n t  l o c k  n u t  b e f o r e  y o u  t u r n
t h e  a d j u s t m e n t  n e e d l e .
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( 1 )  l f  h e a t e r  s m o k e s , t u r n  t h e  f u e l  a d j u s t m e n t  n e e d l e  1 / 8  t u r n  c l o c k w i s e  t o
r e d u c e  t h e  f u e l  f l o w . O b s e r v e  h e a t e r  o p e r a t i o n  f o r  1  m i n u t e .  I f  s m o k i n g  p e r s i s t s~

t u r n  t h e  n e e d l e  a n  a d d i t i o n a l  1 / 8  t u r n  a n d  o b s e r v e  o p e r a t i o n . C o n t i n u e  u n t i l  o p e r a -
t i o n  iS  s a t s i f a c t o r y .

( 2 )  I f  h e a t e r  o p e r a t i o n  i s  e r r a t i c ,  o r  h e a t e r  f a l l s  t o  o p e r a t e  p r o p e r l y  i n
e x t r e m e l y  l o w  a m b i e n t  t e m p e r a t u r e s , t u r n  t h e  f u e l  a d j u s t m e n t  n e e d l e  1 / 8  t u r n  c o u n t e r -
c l o c k w i s e  t o  i n c r e a s e  f u e l  f l o w , o b s e r v e  o p e r a t i o n  f o r  1  m i n u t e .  C o n t i n u e  t o  t u r n
t h e  n e e d l e  c o u n t e r c l o c k w i s e  1 / 8  t u r n  u n t i l  h e a t e r  o p e r a t i o n  iS  s a t i s f a c t o r y . When
h e a t e r  i s  b u r n i n g  s m o o t h l y ,  t h e r e  s h o u l d  t h e  l i t t l e  o r  n o  s m o k e  f r o m  t h e  e x h a u s t  o u t -
l e t  a n d  t h e  h e a t  e x c h a n g e r  t u b e s  s h o u l d  n o t  b e  r e d  i n  c o l o r .
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CHAPTER 10

REPAIR  OF FUEL SYSTEM

1 0 - 1 . D E S C R I P T I O N . T h e  s p a c e  h e a t e r  f u e l
p u m p ,  f u e l  f l o a t  b o w l ,  s o l e n o i d  v a l v e ,  a n d

a . F u e l  F i l t e r . T h e  f u e l  f i l t e r  t r a p s
t a m i n a n t s  b e f o r e  t h e y  c a n  e n t e r  t h e  h e a t e r
d i s c - t y p e  e l e m e n t  c o n t a i n e d  i n  a  r e m o v a b l e

s y s t e m  c o n s i s t s  o f  a  f u e l  f i l t e r ,  f u e l
t h e  i n t e r c o n n e c t i n g  l i n e s  a n d  f i t t i n g s .

a n d  h o l d s  d i r t ,  m o i s t u r e ,  a n d  o t h e r  c o n -

f u e l  s y s t e m . T h e  f u e l  f i l t e r  h a s  a  m e t a l
s e d i m e n t  b o w l .

b . F u e l  P u m p . A  2 8 - v o l t ,  p u l s a t i n g - t y p e  e l e c t r i c  f u e l  p u m p  d r a w s  f u e l  f r o m  t h e
f u e l  s u p p l y  a n d  p u m p s  i t  t o  t h e  f u e l  f l o a t  b o w l . T h e  p u m p  a l s o  c o n t a i n s  a  f i l t e r  t o
r e m o v e  a n y  c o n t a m i n a n t s  w h i c h  m a y  h a v e  p a s s e d  t h r o u g h  t h e  f u e l  f i l t e r .

c . F u e l  F l o a t  B o w l . T h e  f u e l  f l o a t  b o w l  m e t e r s  t h e  f l o w  o f  f u e l  t o  t h e  b u r n e r  t o
a c h i e v e  e f f i c i e n t  c o m b u s t i o n . S e n s i t i v e  a d j u s t m e n t  o f  t h i s  f l o w  i s  p r o v i d e d  b y  a  f u e l
a d j u s t m e n t  n e e d l e  o n  t h e  b u r n e r  w h i c h  e n a b l e s  y o u  t o  m a n u a l l y  a d j u s t  t h e  f l o w  r a t e
a c c o r d i n g  t o  t h e  b u r n i n g  c h a r a c t e r i s t i c s  o f  t h e  v a r i o u s  f u e l s  t h i s  h e a t e r  w i l l  b u r n .

d . S o l e n o i d  V a l v e . T h e  s o l e n o i d  v a l v e  c o n t r o l s  t h e  f l o w  o f  f u e l  f r o m  t h e  f u e l
f l o a t  b o w l  t o  t h e  f u e l  n o z z l e . T h i s  e l e c t r i c a l l y  c o n t r o l l e d  d e v i c e  o p e n s  t h e  f u e l
v a l v e  w h e n  t h e  t h e r m o s t a t  c a l l s  f o r  h e a t  a n d  c l o s e s  t h e  v a l v e  w h e n  t h e  h e a t  r e q u i r e -
m e n t  i s  s a t i s f i e d .

e . F u e l  L i n e s . F i x e d  f u e l  l i n e s  c a r r y  t h e  f u e l  f r o m  t h e  f u e l  f i l t e r  t o  t h e  f u e l
p u m p . A  f l e x i b l e  f u e l  t u b e  c a r r i e s  t h e  f u e l  f r o m  t h e  f u e l  p u m p  t o  t h e  f u e l  f l o a t
b o w l . A  v e n t  t u b e  f r o m  t h e  t o p  o f  t h e  f u e l  f l o a t  b o w l  t o  t h e  b u r n e r  v e n t s  e x c e s s  f u e l
t o  t h e  b u r n e r  h e a d  i n  t h e
r i e s  p r e s s u r i z e d  a i r  f r o m

1 0 - 2 . FUEL FLOAT BOWL.

a . R e m o v a l .

e v e n t  o f  f u e l  f l o a t  b o w l  m a l f u n c t i o n . A  f l e x i b l e  l i n e  c a r -
t h e  c o m p r e s s o r  t o  t h e  b u r n e r  t o  a t o m i z e  f u e l .

WARNING

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

( 1 )  D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  s h u t  o f f  t h e  f u e l  s u p p l y .  R e m o v e  t h e  t o p
a n d  s i d e  c o v e r  p a n e l s  f o r  a c c e s s  t o  t h e  f u e l  f l o a t  b o w l .

( 2 )  D i s c o n n e c t  t h e  g l o w  p l u g  t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  t h e r m o s t a t  l e a d s ,
f u e l  h e a t e r  l e a d s ,  f u e l  s o l e n o i d  l e a d s ,  a n d  a l l  g r o u n d  l e a d s  a t t a c h e d  t o  t h e  b u r n e r ,
D i s c o n n e c t  t h e  f u e l  s u p p l y  t u b e
t u b e  a t  t h e  c o m p r e s s o r . Remove
R e m o v e  t h e  b u r n e r  f r o m  t h e  h e a t

f r o m  t h e  f u e l  f l a t  b o w l .  D i s c o n n e c t  t h e  c o m p r e s s o r
t h e  c o m b u s t i o n  a i r  t u b e .  R e m o v e  t h e  i g n i t i o n  c a b l e .
e x c h a n g e r  h o u s i n g .
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( 3 )  R e m o v e  t h e  v e n t  t u b e  f r o m  t h e  b u r n e r  a n d  f l o a t  b o w l .
n i p p l e  f r o m  t h e  b u r n e r  a n d  f u e l  p r e h e a t e r . R e m o v e  t h e  f u e l  f l o a t
a n d  f u e l  p r e h e a t e r  a s  a n  a s s e m b l y .

D i s c o n n e c t  t h e  p i p e
b o w l ,  s o l e n o i d  v a l v e ,

( 4 )  R e m o v e  p i p e  n i p p l e  ( 1 ,  f i g .  1 0 - 1 )  a n d  r e m o v e  f u e l  f l o a t  b o w l .

b . D i s a s s e m b l y .

( 1 )  R e m o v e  f o u r  s c r e w s  ( 4 ) ,  l o c k  w a s h e r s  ( 5 ) ,  a n d  f l o a t  c o v e r  ( 6 ) .

( 2 )  R e m o v e  f l o a t  p i n  ( 8 ) ,  f l o a t  ( 9 ) ,  n e e d l e  ( 1 0 ) ,  n e e d l e  s e a t  ( 1 1 ) ,  a n d  s e a t
g a s k e t  ( 1 2 ) .

c .  C l e a n i n g  a n d  I n s p e c t i o n .

WARNING

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a . A v o i d  I n h a l a t i o n  o f  s o l v e n t  f u m e s
a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t . W a s h  e x p o s e d  s k i n
t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d  t o  c l e a n  p a r t s
i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y .  D o  n o t  u s e  n e a r  o p e n
f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t  i s  1 0 0 ° F  ( 3 8 ° C ) .

( 1 )  C l e a n  m e t a l  p a r t s  i n  d r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  a n d  a l l o w
p a r t s  t o  d r y  t h o r o u g h l y  b e f o r e  r e a s s e m b l y .

( 2 )  i n s p e c t  t h e  n e e d l e  t i p  a n d  n e e d l e  s e a t  f o r  w e a r ,  s c o r i n g ,  o r  o t h e r  d a m a g e .
R e p l a c e  d a m a g e d  p a r t s .

d . R e a s s e m b l y  a n d  I n s t a l l a t i o n .

( 1 )  I n s t a l l  a  n e w  s e a t  g a s k e t  ( 1 2 )  a n d  a s s e m b l e  n e e d l e  s e a t  ( 1 1 )  t o  t h e  f l o a t
c o v e r  ( 6 ) .

( 2 )  P o s i t i o n  n e e d l e  ( 1 0 )  o n  f l o a t  ( 9 )  a n d  i n t o  n e e d l e  s e a t  ( 1 1 ) .  L o c k  i n  p o s -
i t i o n  o n  f l o a t  c o v e r  ( 6 )  w i t h  f l o a t  p i n  ( 8 ) .

( 3 )  U s e  a  n e w  c o v e r  g a s k e t  ( 1 3 )  a n d  a s s e m b l e  f l o a t  c o v e r  ( 6 )  t o  b o w l  ( 1 4 )
w i t h  f o u r  s c r e w s  ( 4 )  a n d  l o c k  w a s h e r s  ( 5 ) .

( 4 )  C o a t  t h e  t h r e a d s  o f  p i p e  n i p p l e  ( 1 )  w i t h  P e r m a t e x  N o .  1 ,  o r  e q u i v a l e n t ,
a n d  i n s t a l l  I n t o  f u e l  f l o a t  b o w l  a n d  e l b o w  ( 2 ) .

( 5 )  I n s t a l l  t h e  v e n t  t u b e  t o  t h e  b u r n e r  a n d  f u e l  f l o a t  b o w l .

( 6 )  I n s t a l l  t h e  b u r n e r  o n  t h e  h e a t  e x c h a n g e r  h o u s i n g .  I n s t a l l  t h e  i g n i t i o n
c a b l e . I n s t a l l  t h e  c o m b u s t i o n  a i r  t u b e . C o n n e c t  t h e  c o m p r e s s o r  t u b e  t o  t h e  c o m p r e s -
s o r .  C o n n e c t  t h e  f u e l  s u p p l y  t u b e  t o  t h e  f u e l  f l o a t  b o w l .  C o n n e c t  t h e  t h e r m o s t a t
l e a d s ,  f u e l  h e a t e r  l e a d s ,  f u e l  s o l e n o i d  l e a d s ,  a n d  a l l  g r o u n d  l e a d s  t o  t h e  b u r n e r .
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F i g u r e  1 0 - 1 .  F u e l  f l o a t  b o w l ,  s o l e n o i d  v a l v e ,
a n d  f u e l  p r e h e a t e r ,  e x p l o d e d  v i e w .
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( 7 )  I n s t a l l  t h e  c o v e r  p a n e l s ,  p o w e r  p l u g ,  a n d  t u r n  o n  f u e l  s u p p l y .  S t a r t  t h e
h e a t e r  a n d  c h e c k  o p e r a t i o n .

1 0 - 3 . SOLENOID VALVE AND FUEL PREHEATER.

a . R e m o v a l .

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

( 1 )  D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  s h u t o f f  t h e  f u e l  s u p p l y .  R e m o v e  t h e  t o p
a n d  s i d e  c o v e r  p a n e l s  f o r  a c c e s s  t o  t h e  s o l e n o i d  v a l v e .

( 2 )  D i s c o n n e c t  t h e  g l o w  p l u g  t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  t h e r m o s t a t  l e a d s ,
f u e l  h e a t e r  l e a d s ,  f u e l  s o l e n o i d  l e a d s ,  a n d  a l l  g r o u n d  l e a d s  a t t a c h e d  t o  t h e  b u r n e r .
D i s c o n n e c t  t h e  f u e l  s u p p l y  t u b e  f r o m  t h e  f u e l  f l o a t  b o w l . D i s c o n n e c t  t h e  c o m p r e s s o r
t u b e  a t  t h e  c o m p r e s s o r . R e m o v e  t h e  c o m b u s t i o n  a i r  t u b e . R e m o v e  t h e  i g n i t i o n  c a b l e .
R e m o v e  t h e  b u r n e r  f r o m  t h e  h e a t  e x c h a n g e r  h o u s i n g .

( 3 )  R e m o v e  t h e  v e n t  t u b e  f r o m  t h e  b u r n e r  a n d  f l o a t  b o w l .  D i s c o n n e c t  t h e  p i p e
n i p p l e  f r o m  t h e  b u r n e r  a n d  f u e l  p r e h e a t e r . R e m o v e  t h e  f u e l  f l o a t  b o w l ,  s o l e n o i d
v a l v e ,  a n d  f u e l  p r e h e a t e r  a s  a n  a s s e m b l y .

( 4 )  R e m o v e  p i p e  n i p p l e  ( 1 ) ,  t w o  e l b o w s  ( 2 ) ,  p i p e  n i p p l e  ( 1 5 ) ,  e l b o w  ( 1 6 ) ,
a n d  s o l e n o i d  v a l v e  ( 1 9 ) . L o o s e n  s e t s c r e w  ( 2 0 )  a n d  r e m o v e  t h e  h e a t e r  c a r t r i d g e  f r o m
f u e l  p r e h e a t e r  ( 2 1 ) .

b . C l e a n i n g a n d  I n s p e c t i o n .

WARN ING

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a . A v o i d  i n h a l a t i o n  o f  s o l v e n t  f u m e s
a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t . W a s h  e x p o s e d  s k i n
t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d  t o  c l e a n  p a r t s
i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y .  D o  n o t  u s e  n e a r  o p e n
f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t  i s  1 0 0 ° F  ( 3 8 ° C ) .

( 1 )  C l e a n  m e t a l  p a r t s  i n  d r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  a n d  a l l o w
p a r t s  t o  d r y  t h o r o u g h l y  b e f o r e  r e a s s e m b l y . D o  n o t  i m m e r s e  t h e  p a r t s  i n  s o l v e n t .

( 2 )  I n p s e c t  t h e  n e e d l e  t i p  a n d  n e e d l e  s e a t  f o r  w e a r ,  s c o r i n g ,  o r  o t h e r  d a m a g e .
R e p l a c e  d a m a g e d  p a r t s .

( 3 )  T e s t  t h e  s o l e n o i d  f o r  c o n t i n u i t y  b e t w e e n  t h e  t w o  l e a d s .  R e p l a c e  t h e  s o l e -

n o i d  i f  i t  i s  o p e n . I n s p e c t  t h e  s o l e n o i d  f o r  d a m a g e  o r  s i g n s  o f  o v e r h e a t i n g .  R e p l a c e
t h e  s o l e n o i d  i f  d a m a g e d .
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( 4 )  T e s t  t h e  f u e l  h e a t e r  f o r  p r o p e r  o p e r a t i o n .  C o n n e c t  t w o  h e a t e r  l e a d s  t o
a  s o u r c e  o f  2 8 - v o l t  d c  p o w e r . R e p l a c e  t h e  h e a t e r  i f  i t  d o e s  n o t  h e a t .

c .  R e a s s e m b l y  a n d  I n s t a l l a t i o n .

( 1 )  I n s t a l l  t h e  h e a t e r  c a r t r i d g e  i n  t h e  f u e l  p r e h e a t e r  ( 2 1 )  a n d  s e c u r e  w i t h
s e t s c r e w  ( 2 0 ) . I n s t a l l  p i p e  n i p p l e  ( 1 5 ) ,  e l b o w  ( 1 6 ) ,  s o l e n o i d  v a l v e ,  ( 1 9 ) ,  a n d  t w o
e l b o w s  ( 2 ) . I n s t a l l  p i p e  n i p p l e  ( 1 ) . U s e  P e r m a t e x  N o .  1 ,  o r  e q u i v a l e n t ,  o n  p i p e
t h r e a d s .

( 2 )  I n s t a l l  t h e  f u e l  f l o a t  b o w l , s o l e n o i d  v a l v e ,  a n d  f u e l  p r e h e a t e r  a s  a n
a s s e m b l y  o n  t h e  b u r n e r  u s i n g  t h e  p i p e  n i p p l e  t o  c o n n e c t  t h e  a s s e m b l y  t o  t h e  b u r n e r .
I n s t a l l  t h e  v e n t  t u b e  o n  t h e  f l o a t  b o w l  a n d  b u r n e r .

( 3 )  I n s t a l l  t h e  b u r n e r  o n  t h e  h e a t  e x c h a n g e r  h o u s i n g .  I n s t a l l  t h e  i g n i t i o n
c a b l e . I n s t a l l  t h e  c o m b u s t i o n  a i r  t u b e . C o n n e c t  t h e  c o m p r e s s o r  t u b e  t o  t h e  c o m p r e s -
s o r . C o n n e c t  t h e  f u e l  s u p p l y  t u b e  t o  t h e  f u e l  f l o a t  b o w l .  C o n n e c t  t h e  g l o w  p l u g
t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  l e a d s ,  f u e l  s o l e n o i d
l e a d s ,  a n d  a l l  g r o u n d  l e a d s  t o  t h e  b u r n e r .

( 4 )  I n s t a l l  t h e  t o p  a n d  s i d e  c o v e r  p a n e l s . C o n n e c t  t h e  f u e l  s u p p l y  a n d  t h e
p o w e r  p l u g . S t a r t  t h e  h e a t e r  a n d  c h e c k  o p e r a t i o n .

1 0 - 4 . FUEL PUMP.

a .  R e m o v a l .

WARNING

T h e  I g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

( 1 )  D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  s h u t  o f f  t h e  f u e l  s u p p l y .  R e m o v e  t h e  l e f t
s i d e  c o v e r  p a n e l . R e m o v e  t h e  s c r e w s  f r o m  t h e  c o n t r o l  p a n e l  a n d  r e m o v e  t h e  p a n e l  t o
t h e  f u l l  e x t e n t  o f  i t s  w i r e s . I t  i s  n o t  n e c e s s a r y  t o  t o t a l l y  r e m o v e  t h e  c o n t r o l  p a n e l
t o  r e m o v e  t h e  f u e l  p u m p .

( 2 )  D i s c o n n e c t  t h e  f u e l  t u b e  f r o m  t h e  f u e l  p u m p  t o  t h e  f u e l  f l o a t  b o w l .  D i s -
c o n n e c t  t h e  f u e l  s u p p l y  t u b e  a t  t h e  f u e l  f i l t e r . R e m o v e  t h e  f u e l  f i l t e r ,  p i p e  n i p p l e ,
a n d  e l b o w .

( 3 )  D i s c o n n e c t  c a b l e  ( 5 ,  f i g .  1 0 - 2 ) .
( 1 ) ,  a n d  w i r e  ( 4 ) .

R e m o v e  n u t s  ( 2 ) ,  l o c k  w a s h e r s  ( 3 ) ,  s c r e w s
R e m o v e  t h e  f u e l  p u m p  t h r o u g h  t h e  c o n t r o l  p a n e l  o p e n i n g .

b . D i s a s s e m b l y .

( 1 )  R e m o v e  c o v e r  ( 6 ) ,  g a s k e t  ( 7 ) ,  a n d  f i l t e r  s c r e e n  ( 8 ) .

( 2 )  R e m o v e  s c r e w s  ( 9 ) ,  s p r i n g  c u p  ( 1 0 ) ,  c u p  g a s k e t  ( 1 1 ) ,  p l u n g e r  s p r i n g  ( 1 2 ) ,
a n d  p l u n g e r  a s s e m b l y  ( 1 3 ) .

10-5



TM 5-4520-242-13

1 . S c r e w 8 .  F i l t e r  s c r e e n
2 . N u t 9 .  S c r e w

3 .  L o c k  w a s h e r 1 0 . S p r i n g  c u p
4 .  W i r e 1 1 . C u p  g a s k e t
5 .  C a b l e 1 2 . P l u n g e r  s p r i n g
6 .  C o v e r 1 3 .  P l u n g e r

7 .  G a s k e t 1 4 . B o d y

F i g u r e  1 0 - 2 .  F u e l  p u m p ,  e x p l o d e d  v i e w .
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c .  C I e a n i n g  a n d  I n s p e c t i o n .

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a .  A v o i d  i n h a l a t i o n  o f  s o l v e n t  f u m e s
a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t . W a s h  e x p o s e d  s k i n
t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d  t o  c l e a n  p a r t s
i S  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y .  D o  n o t  u s e  n e a r  o p e n
f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t  i s  1 0 0 ° P  ( 3 8 ° C ) .

( 1 )  C l e a n  t h e  e x t e r i o r  o f  t h e  f u e l  p u m p  w i t h  a  c l o t h  d a m p e n e d  w i t h  d r y  c l e a n -
i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 ) .  D r y  t h o r o u g h l y .

( 2 )  i n s p e c t  t h e  f u e l  p u m p  f o r  c r a c k s ,  d a m a g e d  t h r e a d s ,  d a m a g e d  e l e c t r i c a l  l e a d
o r  c o n n e c t o r ,  a n d  o t h e r  v i s i b l e  d a m a g e ;  r e p l a c e  a  d e f e c t i v e  f u e l  p u m p .

d .

s p r i n g

R e a s s e m b l y  a n d  I n s t a l l a t i o n .

( 1 )  I n s t a l l  p l u n g e r  a s s e m b l y  ( 1 3 ) ,  p l u n g e r  s p r i n g  ( 1 2 ) ,  n e w  c u p  g a s k e t  ( 1 1 ) ,
c u p  ( 1 0 ) ,  a n d  s c r e w s  ( 9 ) .

( 2 )  I n s t a l l  f i l t e r  s c r e e n  ( 8 ) , n e w  g a s k e t  ( 7 ) , a n d  c o v e r  ( 6 ) .

( 3 )  I n s e r t  t h e  f u e l  p u m p  i n  t h e  h e a t e r  c a s e  t h r o u g h  t h e  c o n t r o l  p a n e l  o p e n i n g .
i n s t a l l  w i r e  ( 4 ) ,  s c r e w s  ( 1 ) ,  l o c k  w a s h e r s  ( 3 ) ,  a n d  n u t s  ( 2 ) .  C o n n e c t  c a b l e  ( 5 ) .

( 4 )  I n s t a l l  t h e  e l b o w ,  p i p e  n i p p l e ,  a n d  f u e l  f i l t e r .  C o n n e c t  t h e  f u e l  s u p p l y
t u b e  t o  t h e  f u e l  f i l t e r . C o n n e c t  t h e  f u e l  t u b e  t o  t h e  f u e l  p u m p  a n d  f u e l  f l o a t  b o w l .

( 5 )  I n s t a l l  t h e  c o n t r o l  p a n e l . C o n n e c t  t h e  f u e l  s u p p l y  l i n e  a n d  t h e  p o w e r
p l u g . C h e c k  f o r  p r o p e r  o p e r a t i o n . C h e c k  f o r  l e a k s  a r o u n d  t h e  f u e l  p u m p  f i l t e r  c o v e r
a n d  f u e l  l i n e s . I f  a n y  l e a k a g e  i s  d e t e c t e d ,  s h u t  o f f  t h e  h e a t e r ,  d i s c o n n e c t  t h e  p o w e r
p l u g ,  a n d  c o r r e c t  t h e  l e a k . R e t e s t  h e a t e r  o p e r a t i o n  a n d ,  w h e n  i t  i s  s a t i s f a c t o r y ,  r e -
i n s t a l l  t h e  l e f t  s i d e  c o v e r  p a n e l .
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CHAPTER 11

REPAIR OF HEAT EXCHANGER, EXHAUST CQNNECTION,
AND RAIN SHIELD

1 1 - 1 . D E S C R I P T I O N .

a . H e a t  E x c h a n g e r .  T h e  h e a t  e x c h a n g e r  i s  a  b u n d l e  o f  s t a i n l e s s  s t e e l  t u b e s  w i t h
a  l a r g e  s u r f a c e  a r e a . I t  i s  o p e n  t o  t h e  b u r n e r  h e a d  a t  o n e  e n d ,  a n d  c o n t a i n s  a n  o u t -
l e t  f o r  g a s e s  n e a r  t h e  o t h e r  e n d . T h e  b u r n i n g  f u e l  a n d  a i r  m i x t u r e  h e a t s  t h e  w a l l s
o f  t h e  h e a t  e x c h a n g e r . T h e  b l o w e r  m o t o r  b l o w s  c i r c u l a t i n g  a i r  a r o u n d  t h e  o u t s i d e  o f
t h e  h e a t  e x c h a n g e r ,  w h e r e  t h e  a i r  p i c k s  u p  h e a t  f r o m  t h e  h e a t  e x c h a n g e r  b e f o r e  i t
p a s s e s  t h r o u g h  t h e  w a r m  a i r  l o u v e r  i n t o  t h e  e n c l o s u r e  t o  b e  h e a t e d .

b . E x h a u s t  C o n n e c t i o n . T h e  e x h a u s t  c o n n e c t i o n  i s  a n  I n s u l a t e d  t u b u l a r  a s s e m b l y
w h i c h  c a r r i e s  t h e  g a s e s  f r o m  t h e  h e a t  e x c h a n g e r  t o  t h e  e x h a u s t  p i p e  o u t s i d e  t h e  e n -
c l o s u r e  t o  b e  h e a t e d . I t  i s  l o c a t e d  i n  t h e  b o t t o m  o f  t h e  h e a t e r  c a s e  a n d  i s  d i r e c t l y
c o n n e c t e d  t o  t h e  h e a t  e x c h a n g e r  a n d  t h e  e x h a u s t  f i t t i n g .

c . R a i n  S h i e l d . T h e  r a i n  s h i e l d  I s  l o c a t e d  o n  t h e  b a c k  o f  t h e  h e a t e r  c a s e  a n d
i S  r e m o v a b l e  t o  a l l o w  c o n n e c t i n g  a n  a i r  i n l e t  t u b e  w h i c h  c a n  d r a w  a i r  f r o m  o u t s i d e  t h e
e n c l o s u r e  t o  b e  h e a t e d .

1 1 - 2 . REMOVAL AND DISASSEMBLY.

WARNING

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k .
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

c o n t a i n s  d a n g e r o u s  v o l t a g e s
B e  s u r e  t o  d i s c o n n e c t  t h e

a . D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  s h u t  o f f  t h e  f u e l  s u p p l y . R e m o v e  t h e  t o p ,  s i d e ,
a n d  h e a t  e x c h a n g e r  c o v e r  p a n e l s . R e m o v e  t h e  l o u v e r  a n d  p u l l  o u t  t h e  c o n t r o l  p a n e l  t o
t h e  f u l l  e x t e n t  o f  i t s  w i r e s .

b . D i s c o n n e c t  t h e  g l o w  p l u g  t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  t h e r m o s t a t  l e a d s ,  f u e l
h e a t e r  l e a d s ,  f u e l  s o l e n o i d  l e a d s ,  a n d  a l l  g r o u n d  l e a d s  a t t a c h e d  t o  t h e  b u r n e r .  D i s -
c o n n e c t  t h e  f u e l  s u p p l y  t u b e  f r o m  t h e  f u e l  f l o a t  b o w l . D i s c o n n e c t  t h e  c o m p r e s s o r
t u b e  a t  t h e  c o m p r e s s o r . R e m o v e  t h e  c o m b u s t i o n  a i r  t u b e ,  R e m o v e  t h e  i g n i t i o n  c a b l e ,
r e m o v e  t h e  b u r n e r  f r o m  t h e  h e a t  e x c h a n g e r  h o u s i n g .

c . R e m o v e  t h e  b e n t  c l i p  ( 3 ,  f i g .  1 1 - 1 ) ,  s e a l  r e t a i n e r  ( 4 ) ,  a n d  s e a l  ( 7 ) .

d .  R e m o v e  f o u r  s c r e w s  ( 1 1 )  a n d  l o c k  w a s k e r s  ( 1 2 ) .  R e m o v e  e x h a u s t  f i t t i n g  ( 1 3 )
a n d  e x h a u s t  i n s u l a t i o n  ( 1 4 ) .

e .  L o o s e n  c l a m p  ( 2 4 ) . L o o s e n  a n d  r e m o v e  c l a m p s  ( 1 5 ) ,  e x h a u s t  p i p e  c o v e r  ( 1 6 ) ,
e x h a u s t  p i p e  i n s u l a t i o n  ( 1 7 ) ,  a n d  e x h a u s t  t u b e  ( 1 8 ) .
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F i g u r e  1 1 - 1 . H e a t  e x c h a n g e r ,  e x h a u s t  c o n n e c t i o n ,
a n d  r a i n  s h i e l d ,  e x p l o d e d  v i e w .
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L e g e n d  f o r  f j g .  1 1 - 1

N u t
L o c k  w a s h e r
B e n t  c l i p
S e a l  r e t a i n e r
N u t
L o c k  w a s h e r
S e a l
N u t
L o c k  w a s h e r
S c r e w
S c r e w
L o c k  w a s h e r
E x h a u s t  f i t t i n g
E x h a u s t  I n s u l a t i o n
C l a m p
E x h a u s t  p i p e  c o v e r
E x h a u s t  p i p e  I n s u l a t i o n
E x h a u s t

N u t
L o c k  w a s h e r
S c r e w
L o c k  w a s h e r
E x c h a n g e r  s u p p o r t
C l a m p
I n s u l a t i o n
E x h a u s t  s e a l
S c r e w
L o c k  w a s h e r
P i p e  p l u g
H e a t  e x c h a n g e r
N u t
L o c k  w a s h e r
R a i n  s h i e l d
N u t
L o c k  w a s h e r
S c r e w
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f .  R e m o v e  e x c h a n g e r  s u p p o r t  ( 2 3 ) ,  c l a m p  ( 2 4 ) ,  i n s u l a t i o n  ( 2 5 ) ,  a n d  e x h a u s t  s e a l
( 2 6 )  b y  r e m o v i n g  n u t  ( 1 9 ) ,  l o c k  w a s h e r  ( 2 0 ) ,  s c r e w  ( 2 1 ) ,  a n d  l o c k  w a s h e r  ( 2 2 ) .

R e m o v e  t h r e e  n u t s  ( 3 1 ) ,  I o c k  w a s h e r s  ( 3 2 ) ,  a n d  r e m o v e  r a i n  s h i e l d  ( 3 3 ) .  I t
i s  n o t  n e c e s s a r y  t o  r e m o v e  n u t s  ( 3 4 ) , l o c k  w a s h e r s  ( 3 5 ) ,  a n d  s c r e w s  ( 3 6 )  t o  r e m o v e
t h e  r a i n  s h i e l d  f r o m  t h e  h e a t e r  c a s e .

h . R e m o v e  t h e  h e a t  e x c h a n g e r  f r o m  t h e  h e a t e r  c a s e .

1 1 - 3 . CLEANING AND INSPECTION.

C l e a n  p a r t s  i n  a  w e l l - v e n t i l a t e d  a r e a . A v o i d  i n h a l a t i o n  o f  s o l v e n t  f u m e s
a n d  p r o l o n g e d  e x p o s u r e  o f  s k i n  t o  c l e a n i n g  s o l v e n t . W a s h  e x p o s e d  s k i n
t h o r o u g h l y . D r y  c l e a n i n g  s o l v e n t  ( f e d .  s p e c .  P - D - 6 8 0 )  u s e d  t o  c l e a n  p a r t s
i s  p o t e n t i a l l y  d a n g e r o u s  t o  p e r s o n n e l  a n d  p r o p e r t y . D o  n o t  u s e  n e a r  o p e n
f l a m e  o r  e x c e s s i v e  h e a t . F l a s h  p o i n t  o f  s o l v e n t  i s  1 0 0 ° F  ( 3 8 ° C ) .

a . C l e a n  a l l  m e t a l  p a r t s  i n  d r y  c l e a n i n g  s o l v e t n  ( f e d .  s p e c .  P - D - 6 8 0 )  u s i n g  a
w i r e  b r u s h  t o  c l e a n  t h e  h e a t  e x c h a n g e r . I f  n e c e s s a r y , u s e  c o m p r e s s e d  a i r  t o  d r y  o u t
t h e  i n s i d e  o f  t h e  h e a t  e x c h a n g e r  b e f o r e  r e i n s t a l l i n g  i t  i n  t h e  h e a t e r .

WARNING

T h e  h e a t  e x c h a n g e r  c o n f i n e s  t h e  c o m b u s t i o n  g a s e s  a n d  d i r e c t s  t h e m  t o  t h e
e x h a u s t  p i p e . I t  m u s t  b e  a i r  t i g h t  t o  p r e v e n t  h a r m f u l  c o m b u s t i o n  p r o d u c t s
f r o m  e n t e r i n g  t h e  h e a t e r  e n c l o s u r e . A n y  c r a c k  o r  h o l e  t h r o u g h  t h e  e x c h a n g e r
w a l l s  r e q u i r e s  e x c h a n g e r  r e p l a c e m e n t .

b . I n s p e c t  t h e  h e a t  e x c h a n g e r  a n d  i t s  e x h a u s t  t u b e  f o r  c r a c k s ,  b r e a k s ,  h o l e s ,
e x c e s s i v e  c o r r o s i o n ,  a n d  o t h e r  d a m a g e . R e p l a c e  a  d a m a g e d  h e a t  e x c h a n g e r  o r  e x h a u s t
t u b e .

c . I n s p e c t  s e a l s  a n d  i n s u l a t i o n  f o r  d a m a g e .  R e p l a c e  d a m a g e d  p a r t s .  T h e  e x h a u s t
i n s u l a t i o n  ( 1 4 )  m a y  b e  r e u s e d  i f  i t  i s  n o t  d i s t o r t e d ,  c o m p r e s s e d ,  o r  d a m a g e d .

1 1 - 4 . REASSEMBLY AND INSTALLATION.

a . I n s t a l l  t h e  h e a t  e x c h a n g e r ,  r a i n  s h i e l d , e x h a u s t  t u b e ,  a n d  e x h a u s t  f i t t i n g  i n
t h e  r e v e r s e  o r d e r  o f  t h e  i n d e x  n u m b e r s  i n  f i g u r e  1 1 - 1 .

b . I n s t a l l  t h e  b u r n e r  o n  t h e  h e a t  e x c h a n g e r  h o u s i n g .  I n s t a l l  t h e  i g n i t i o n  c a b l e ,
c o m b u s t i o n  a i r  t u b e ,  a n d  c o n n e c t  t h e  c o m p r e s s o r  t u b e  t o  t h e  c o m p r e s s o r . C o n n e c t  t h e
f u e l  s u p p l y  t u b e  t o  t h e  f u e l  f l o a t  b o w l . C o n n e c t  t h e  g l o w  p l u g  t h e r m o s t a t  l e a d s ,  f u e l
h e a t e r  t h e r m o s t a t  l e a d s ,  f u e l  h e a t e r  l e a d s ,  f u e l  s o l e n o i d  l e a d s ,  a n d  a l l  g r o u n d  l e a d s
t o  t h e  b u r n e r .
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c . I n s t a l l  t h e  c o n t r o l  p a n e l  a n d  t h e  l o u v e r . I n s t a l l  t h e  h e a t  e x c h a n g e r  c o v e r
p a n e l ,  s i d e  c o v e r  p a n e l ,  a n d  t o p  p a n e l . C o n n e c t  t h e  f u e l  s u p p l y  l i n e  a n d  p o w e r  p l u g .
T e s t  t h e  h e a t e r  f o r  p r o p e r  o p e r a t i o n .
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CHAPTER 12

REPAIR OF BLOWER ASSEMBLY

1 2 - 1 . D E S C R I P T I O N . T h e  b l o w e r  a s s e m b l y  c o n s i s t s  o f  a  b l o w e r  w h e e l  c o n t a i n e d  w i t h i n
a  h o u s i n g ,  b l o w e r  m o t o r  s u p p o r t , 2 8 - v o l t  m o t o r ,  a n d  a n  a x i a l  f a n .  T h e  b l o w e r  w h e e l  i s
l o c a t e d  a t  t h e  r e a r  o f  t h e  m o t o r  a n d  p r o v i d e s  a i r  u n d e r  s l i g h t  p r e s s u r e  f o r  c o m b u s t i o n
o n l y . C o m b u s t i o n  a i r  i s  d u c t e d  t h r o u g h  t h e  c o m b u s t i o n  a i r  t u b e  t o  t h e  b u r n e r .  T h e
a m o u n t  o f  c o m b u s t i o n  a i r  t o  t h e  b u r n e r  i s  c o n t r o l l e d  b y  t h e  a d j u s t a b l e  a i r  d a m p e r
l o c a t e d  o n  t h e  b l o w e r  h o u s i n g . V e n t i l a t i o n  a i r  i s  c i r c u l a t e d  a r o u n d  t h e  o u t s i d e  o f
t h e  h e a t  e x c h a n g e r  b y  t h e  a x i a l  f a n . T h i s  h e a t e d  a i r  p a s s e s  t h r o u g h  t h e  w a r m  a i r
l o u v e r  t o  h e a t  t h e  e n c l o s u r e .

1 2 - 2 . REMOVAL OF BLOWER ASSEMBLY.

T h e  i g n i t i o n  s y s t e m  o f  t h i s  s p a c e  h e a t e r  c o n t a i n s  d a n g e r o u s  v o l t a g e s
w h i c h  c a n  c a u s e  s e v e r e  e l e c t r i c a l  s h o c k . B e  s u r e  t o  d i s c o n n e c t  t h e
p o w e r  p l u g  b e f o r e  r e p a i r i n g  t h e  h e a t e r .

a . D i s c o n n e c t  t h e  p o w e r  p l u g  a n d  s h u t  o f f  t h e  f u e l  s u p p l y .  R e m o v e  t h e  t o p  p a n e l
a n d  b o t h  s i d e  c o v e r  p a n e l s . R e m o v e  t h e  h e a t  e x c h a n g e r  c o v e r  p a n e l .  D i s c o n n e c t  t h e
o r a n g e  l e a d  a t  t h e  p r i m a r y  t e r m i n a l  b l o c k . D i s c o n n e c t  t h e  g r e e n / w h i t e ,  a n d  r e d / w h i t e /
b l u e  l e a d s  a t  t h e  s e c o n d a r y  t e r m i n a l  b l o c k . D i s c o n n e c t  t w o  w h i t e / b l a c k  l e a d s  a t  t h e
b u r n e r . R e m o v e  t h e  c o m b u s t i o n  a i r  t u b e  f r o m  t h e  b l o w e r  h o u s i n g .

b . L o o s e n  t h e  s e t s c r e w  a n d  r e m o v a l  a x i a l  f a n  ( 1 ,  f i g .  1 2 - 1 ) .  R e m o v e  t w o  s c r e w s
( 2 ) ,  l o c k  w a s h e r s  ( 3 ) ,  a n d  r e m o v e  s t a b i l i z e r  ( 4 ) . R e m o v e  f i v e  n u t s  ( 5 ) ,  l o c k  w a s h e r s
( 6 ) ,  a n d  r e m o v e  r e t a i n e r  s e a l  ( 7 )  a n d  s e a l  ( 8 ) . R e m o v e  f o u r  s c r e w s  ( 9 ) ,  l o c k  w a s h e r s
( 1 0 ) ,  f l a t  w a s h e r s  ( 1 1 ) ,  t h r e e  s c r e w s  ( 1 2 ) ,  a n d  s u p p o r t  b r i d g e  ( 1 3 ) .  R e m o v e  s c r e w  ( 1 4 )
a n d  r e m o v e  b a c k  s u p p o r t  b r a c k e t  ( 1 5 ) . R e m o v e  t w o  n u t s  ( 1 6 ) ,  l o c k  w a s h e r s  ( 1 7 ) ,  s c r e w s
( 1 8 ) ,  f o u r  f l a t  w a s h e r s  ( 1 9 ) ,  s c r e w  ( 2 0 ) ,  s c r e w  ( 2 1 ) ,  I o c k  w a s h e r  ( 2 2 ) ,  a n d  c e n t e r
s u p p o r t  s t i f f e n e r  ( 2 3 ) . R e m o v e  t h r e e  n u t s  ( 2 4 ) ,  l o c k  w a s h e r s  ( 2 5 ) ,  s c r e w s  ( 2 6 ) ,  t i e
b a r  ( 2 7 ) ,  a n d  f a n  s h r o u d  ( 2 8 ) .  R e m o v e  s c r e w  ( 2 9 ) , l o c k  w a s h e r  ( 3 0 ) ,  c a b l e  c l a m p  ( 3 1 ) ,
a n d  c a b l e  t i e  ( 3 2 ) . R e m o v e  b l o w e r  a n d  m o t o r  ( 3 3 )  f r o m  h e a t e r  c a s e .

1 2 - 3 . DISASSEMBLY OF BLOWER MOTOR SUPPORT. R e m o v e  t w o  s c r e w s ,  ( 1 ,  f i g .  1 2 - 2 )  a n d
l o c k  w a s h e r s  ( 2 )  f r o m  m o t o r  ( 2 4 ) . R e m o v e  t w o  n u t s  ( 3 )  l o c k  w a s h e r s  ( 4 ) ,  a n d  w a s h e r s
( 5 )  f r o m  t h e  m o t o r  s t u d s . S e p a r a t e  m o t o r  a n d  b l o w e r  h o u s i n g  ( 2 5 ) .  R e m o v e  t w o  n u t s
( 6 ) ,  l o c k  w a s h e r s  ( 7 ) ,  s c r e w s  ( 8 ) ,  a n d  r e m o v e  t u b e  s o c k e t  ( 1 3 ) .

1 2 - 4 . MOTOR.

a .  D i s a s s e m b l y .  I f  t h e  s u p p r e s s i o n  c a p a c i t o r  ( 1 4 ,  f i g .  1 2 - 3 )  o r  m o t o r  i s  f a u l t y ,
d i s a s s e m b l e  t h e  m o t o r  a s  f o l l o w s :

( 1 )  R e m o v e  b r u s h  c a p s  ( 1 )  a n d  b r u s h e s  ( 2 ) .
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Figure 12-1. Blower motor support, exploded view.
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1 .
2 .

4 .

6 .

9 .
10 .
11 .
1 2 .
13 .

Screw
Lock  washer
N u t
Lock washer
F l a t  w a s h e r
N u t
Lock  washer
Screw
Wi re
WI re
W i r e
Wi re
Tube  socket

Figure 12-2. Blower and motor, exploded view.

14 .
15 .
16 .
17.
18 .
19 .
2 0 .
2 1 .
2 2 .
2 3 .
2 4 .
2 5 .

Grommet
W e l l  n u t
Screw
Lock  washer
U p p e r  s u p p o r t
Lower  suppor t
Wi re
Nut
Lock  washer
Wi re
M o t o r
Blower housing
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Figure 12-3. Blower motor, exploded view.
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(2) Remove nuts (3) and
assembly; remove the end bell.
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lock washers (4) that secure end bell (6) to the motor

(3) Remove spring washer (7) and washers (8 and 9); retain washers for reas-
sembly. Pull armature (10) from stator (11).

(4) Separate the stator from commutator end bell (13) to provide access to
the capacitor mounting hardware.

(5) Unsolder the electrical lead from the capacitor terminal inside the motor.
Remove nut (15) and lock washer (16), and remove capacitor (14) from the end bell.

b. Cleaning an Inspection.

WARNING

Clean parts in a well-ventilated area. Avoid Inhalation of solvent fumes
and prolonged exposure of skin to cleaning solvent. Wash exposed skin
thoroughly. Dry cleaning solvent (fed. spec. P-D-680) used to clean parts
is potentially dangerous to personnel and property. Do not use near open
flame or excessive heat. Flash point of solvent is 100°F (38°C).

(1) Wipe the exterior of the motor assembly with a cloth dampened with dry
cleaning solvent (fed. spec. P-D-680). Prevent solvent from entering the motor.
Clean the motor stator and armature using clean, dry low pressure (30 psi maximum)
compressed air to blow out dust and dirt. Wipe off any grease with a cloth dampened
with solvent.

(2) Clean metal parts in dry cleaning solvent and allow to dry thoroughly
before reassembly.

(3) Remove and inspect the motor brushes for cracks, chips, wear, or scoring.
Replace brushes if damaged or if they are worn to less than 5/16 inch (8 mm).

(4) Inspect the condition of the motor commutator. Replace the motor if the
commutator is scored or badly burned. Light scoring of the commutator can be cleaned
up using fine sandpaper.

(5) Visually inspect the motor armature and stator for signs of overheating
or other damage. Inspect the bearings for wear and scoring. Replace defective motor
parts.

(6) Inspect the suppression capacitor for burned or broken insulation or other
damage. If a capacitance tester is available, test the capacitor Capacitance should
be 0.47 microfarad. If a capacitance tester is not available, test the capacitor for
continuity with an ohmmeter. Replace the suppression capacitor if the ohmmeter indi-
cates that it is shorted, or if the capacitance tester indicates it is defective.
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c. Reassembly.

(1) Reassemble the motor in the reverse order of the index numbers in figure
12-3.

(2) Use rosin-core solder when soldering the lead to the suppression capacitor
(14).

12-5. BLOWER HOUSING.

a. Disassembly. If blower wheel (13, fig. 12-4) or air damper linkage (15) is
damaged, disassemble the blower housing as follows:

(18).
(13).

blower

b.

(1) Remove two nuts (1), lock washers (2), screws (3), and spring (4).

(2) Remove nine nuts (8), lock washers (9), and screws (10) from blower housing
Separate the intake housing (12) from the blower housing. Remove blower wheel

(3) Nut (14) is silver soldered to the linkage screw protruding through the
housing combustion air outlet. Do not disturb this assembly.

Cleaning and Inspection.

Clean parts in a well-ventilated area. Avoid inhalation of solvent fumes
and prolonged exposure of skin to cleaning solvent. Wash exposed skin
thoroughly. Dry cleaning solvent (fed. spec. P-D-680) used to clean parts
is potentially dangerous to personnel and property. Do not use near open
flame or excessive heat. Flash point of solvent is 100°F (38°C).

(1) Wipe the exterior of the blower housing with a cloth dampened with dry
cleaning solvent (fed. spec. P-D-680).

(2) Clean metal parts in dry cleaning solvent and allow to dry thoroughly
before reassembly.

(3) Inspect the blower wheel for damaged or nicked vanes, loose collar, or
cracks. Replace a defective blower wheel.

(4) Inspect the air damper and linkage for restrictions or damage to the com-
bustion air outlet. The air damper and linkage should move freely without binding.
Slight damage can be corrected by bending the sheet metal of the combustion air outlet.
Replace the blower housing if damage cannot be repaired.

c. Reassembly.

(1) Reassemble the blower housing in the reverse order of the index numbers in
figure 12-4.
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1 . N u t
2 . L o c k  w a s h e r
3 .  S c r e w
4 .  S p r i n g
5 . N u t
6 . L o c k  w a s h e r
7 . S c r e w
8. Nut
9 . L o c k  w a s h e r

1 0 .
1 1 .
1 2 .
1 3 .
1 4 .
1 5 .
1 6 .
1 7 .
1 8 .

S c r e w
C u s h i o n
I n t a k e  h o u s i n g
B l o w e r  w h e e l
N u t
A i r  d a m p e r  l i n k a g e
L o c k  w a s h e r
N u t
B l o w e r  h o u s i n g

Figure 12-4. Blower housing, exploded view.
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(2) Seal the blower housing (18) and intake housing (12) using Dow-Corning
732 RTV Silastic, or equivalent.

(3) Adjust nut (5) so when it rests against the back of the intake housing
(12) the air damper, in the blower housing, will have 5/16 inch (8 mm) clearance
from the side of the intake housing when the damper is in the open position.

12-6. REASSEMBLY OF BLOWER MOTOR SUPPORT. Reassemble the blower motor support in
the reverse order of the index numbers in figure 12-2.

12-7. INSTALLATION OF BLOWER ASSEMBLY.

a. Install the blower assembly in the heater case in the reverse order of the
index numbers In figure 12-1.

b. Install the combustion air tube on the blower housing. Connect the two white/
black leads to the burner. Connect the green/white, and red/white/blue leads to the
secondary terminal block. Connect the orange lead to the primary terminal block. In-
stall the heat exchanger cover panel. Install the top, and both side cover panels.
Connect the fuel supply and the power plug. Check for proper operation.

12-8



TM 5-4520-242-13

CHAPTER 13

REPAIR OF AIR COMPRESSOR

13-1. DESCRIPTION. The compressor assembly consists of a diaphragm type air com-
presser, mounting straps, and needle valve. The air compressor has an integral motor
which moves the diaphragm. The adjustable needle valve controls the amount of air
going to the burner. The air, furnished by the
the burner.

13-2. REMOVAL OF COMPRESSOR ASSEMBLY.

WARNING

The ignition system of this space heater
which can cause severe electrical shock.
power plug before repairing the heater.

compressor, atomizes the fuel in

contains dangerous voltages
Be sure to disconnect the

Disconnect the power plug and shut off the fuel supply. Disconnect the exhaust
and fuel supply. Remove the top panel and both side cover panels. Disconnect the
orange lead at the primary terminal block, and the white/black lead at the burner.
Remove the ignition power supply. Remove the air tube at the compressor. Remove the
four screws securing the compressor to the heater case. Remove the compressor from
the heater case.

13-3. DISASSEMBLY OF COMPRESSOR ASSEMBLY.

a. Remove elbow (1, fig. 13-1), and needle valve (2 through 8) as an assembly.

b. If the needle valve is faulty, disassemble as follows:

(1) Loosen nut (3) and unscrew knob (2) from needle (6) .

(2) Remove washer (4), packing (5), needle (6), and housing (7) as an
assembly. Remove needle (6) from housing (7).

(3) Do not remove well nuts (18) unless replacement is necessary.

13-4. AIR COMPRESSOR,

a. Disassembly. If the suppression capacitor (36, fig. 31-2) or motor is faulty,
disassemble the motor as follows:

(1) Remove

(2) Remove

(3) Remove

the front cover (3) by removing four screws (2).

screw (4). screen (5). and filter (6) from front cover.

four screws (7) and remove head (8).
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Figure 13-1. Compressor assembly, exploded view.
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L e g e n d  f o r  f i g .  1 3 - 1 :

1 . E 1 bow
2 . Knob
3 . N u t
4 .  W a s h e r
5 .  P a c k i n g
6 . N e e d l e
7 . H o u s i n g
8 .  B o d y
9 . C o n n e c t o r

1 0 . E l b o w
1 1 . T e e
1 2 . N i p p l e

1 3 .
1 4 .
1 5 .
1 6 .
1 7 .
1 8 .
1 9 .
2 0 .
2 1 .
2 2 .
2 3 .
2 4 .

TM 5-4520-242-13

E l b o w
N u t
L o c k  w a s h e r
W i r e
S c r e w
W e l l  n u t
C o m p r e s s o r  m o u n t
N u t
L o c k  w a s h e r
S c r e w
R e t a i n e r  s t r a p
C o m p r e s s o r
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1 .
2 .

4 .
5 .
6 .

8 .
9 .

1 0 .
1 1 .
1 2 .
1 3 .
1 4 .

P i p e  p l u g 1 5 .
S c r e w 1 6 .

3 .   F r o n t  c o v e r 1 7 .
S c r e w 1 8 .
S c r e e n 1 9 .
F i l t e r 2 0 .

7 .   S c r e w 2 1 .
H e a d 2 2 .
S c r e w 2 3 .
P a c k i n g 2 4 .
E x h a u s t  v a l v e  p l a t e 2 5 .
P a c k i n g 2 6 .
U m b r e l l a  v a l v e 2 7 .
S c r e w 2 8 .

F l a p p e r  v a l v e
V a l v e  k e e p e r
S c r e w
I n t a k e  v a l v e  p l a t e
D i a p h r a g m
S e t s c r e w
S c r e w
E c c e n t r i c  a n d  b e a r i n g
C o n n e c t i n g  r o d
S p a c e r
S c r e w
H o u s i n g
S c r e w
E n d  c a p

2 9 .
3 0 .
3 1 .
3 2 .
3 3 .
3 4 .
3 5 .
3 6 .
3 7 .
3 8 .

4 0 .
4 1 .

S c r e w
L o c k  w a s h e r
B r u s h  a n d  l e a d  w i r e
A r m a t u r e
W i r e
N u t
L o c k  w a s h e r
S u p p r e s s i o n  c a p a c i t o r
N u t
L o c k  w a s h e r

3 9 .   S c r e w
C o v e r
H o u s i n g

Figure 13-2. Air compressor, exploded view.
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(4) Remove screws (9), packing (10), exhaust valve plate (11), packing (12),
and umbrella valve (13) from head (8).
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(5) Remove screw (14), flapper valve (15), and valve keeper (16).

(6) Remove four screws (17) and remove intake valve plate (18), and diaphragm
(19).

(7) Do not remove eccentric and bearing (22) from connecting rod (23) unless
replacement is required.

(8) Separate housing (26) and housing (41) by removing two screws (25).

(9) Remove two screws (27) and remove end cap (28).

(10) Remove two screws (29), lock washers (30), unsolder the lead wire from
capacitor (36), and remove brush and lead wire assembly (31). Remove armature (32).

(11) Unsolder lead wire (33), remove nut (34), lock washer (35), and capacitor
(36).

b. Cleaning and Inspection.

WARNING

Clean parts in a well-ventilated area. Avoid inhalation of solvent fumes
and prolonged exposure of skin to cleaning solvent. Wash exposed skin
thoroughly. Dry cleaning solvent (fed. spec. P-D-680) used to clean parts
is potentially dangerous to personnel and property. Do not use near open
flame or excessive heat. Flash point of solvent is 100°F (38°C).

(1) Wipe the exterior of the compressor with a cloth dampened with dry clean-
ing solvent (fed. spec. P-D-680). Prevent solvent from entering the compressor and
motor. Clean the motor stator and armature using clean, dry, low pressure (30 psi
maximum) compressed air to blow out dust and dirt. Wipe off any grease with a cloth
dampened with solvent.

(2) Clean metal parts in dry cleaning solvent and allow to dry thoroughly
before reassembly.

(3) Remove and inspect the motor brushes for cracks, chips, wear, or scoring.
Replace brushes if damaged or if they show excessive wear.

(4) Inspect the condition of the motor commutator, Replace the motor section
of the compressor if the commutator is scored or badly burned. Light scoring of the
commutator can be cleaned up using fine sandpaper.

(5) Visually inspect the armature and stator for signs of overheating or
other damage. Inspect all bearings for wear and scoring. Replace defective parts.
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(6) Inspect the suppression capacitor for burned or broken insulation or other
damage. If a capacitance tester is available, test the capacitor. Capacitance should
be 0.47 microfarad. If a capacitance tester is not available, test the capacitor for
continuity with an ohmmeter. Replace the suppression capacitor if the ohmmeter indi-
cates that it is shorted, or if the capacitance tester indicates it  is defective.

(7) Inspect the diaphragm for tears and lacerations. If the diaphragm is
damaged or has lost its elasticity it must be replaced.

(8) Inspect the connecting rod for scoring, gall ing, or distortion. Replace
a damaged connecting rod.

c. Reassembly. Reassemble the compressor in the reverse order of the Index numbers
in figure 13-2. Use new packings (10 and 12) when reassembling the exhaust valve plate
to the head.

13-5. REASSEMBLY OF COMPRESSOR ASSEMBLY. Reassemble the compressor assembly in the
reverse order of the index numbers in figure 13-1.

13-6. INSTALLATION OF COMPRESSOR ASSEMBLY.

a. Position the compressor in the heater case and install four screws.

b. Install the air tube at the compressor outlet. Install the ignition power
supply. Connect the orange lead to the primary terminal block, and the white/black
lead to the burner. Install the top and both side panels. Connect the exhaust and
fuel supply. Connect the power plug and turn on the fuel supply. Check for proper
operation.

c. If the needle valve was disassembled it will require adjusting. Adjust the
needle valve as follows:

(1) Loosen nut (3, fig. 13-1) until knob (2) can be turned.

(2) With the heater operating, turn the knob until smooth ignition is obtained.
Visually inspect the heat exchanger; if the secondary or main tubes have a red glow,
turn the needle valve knob counterclockwise 1/8 of a turn until even ignition or burn-
ing is obtained and the red glow is eliminated.
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APPENDIX A

REFERENCES

TM 38-750 (The Army Maintenance Manual System (TAMMS)

TM 5-4520-242-23P Organizational, DS and GS Repair Parts and
Special Tools Lists
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APPENDIX B

COMPONENTS OF END ITEMS LIST

Section I. INTRODUCTION

B-1. SCOPE. This appendix lists Basic Issue Items (BII) for the heater to help you
inventory items required for safe and efficient operation.

B-2. GENERAL. The components of end item list are the following:

a. Section II. Integral Components of the End Item. (Not applicable.)

b. Section III. Basic Issue Items. These are minimum essential items required
to place the heater in operation, to operate it, and to perform emergency repairs.
Although shipped separately packed, they must accompany the heater during operation
and whenever it is transferred between accountable officers. The illustrations will
assist you with hard-to-identify items. This manual is your authority to requisition
replace Bll based on Table(s) of Organization and Equipment (TOE)/Modification Table
of Organization and Equipment (MTOE) authorization of the end item.

B-3. EXPLANATION OF COLUMNS.

a. Illustration. This column is divided as follows:

the item is shown (if applicable).
  (1) Figure Number. Indicates the figure number of the illustration on which

(2) Item Number. The number used to identify item called out in the illustra-
tion.

b. National Stock Number (NSN). Indicates the national stock number assigned to
the end item which will be used for requisitioning.

c. Part Number (P/N). Indicates the primary number used by the manufacturer which
controls the design and characteristics of the item by means of its engineering draw-
ings, specifications, standards and inspection requirements to identify an item or
range of items.

d. Description. Indicates the federal item name and, if required, a minimum
description to identify the item.

e. Location. The physical location of each item listed is given in this column.
The lists are designed to inventory all items in one area of the major item before
moving on to an adjacent area.

f. Usable on Code. “USABLE ON” codes
component items are used on the different
in this list are:

Code

are included to help you identify which
models. Identification of the codes used

Used On
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g. Quantity Required (Qty Reqd). This column lists the quantity of each item
required for a complete major item.

h. Quantity. This column is left blank for use during inventory. Under the re-
ceived column, list the quantity you actually receive on your major item. The date
columns are for use when you inventory the major item at a later date, such as for
shipment to another site.
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Section II.

INTEGRAL COMPONENTS OF END ITEM

Not Applicable
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APPENDIX C

EXPENDABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION

C-1. SCOPE. This appendix lists expendable supplies and materials you will need to
operate and maintain the heater. These items are authorized to you by CTA50-970,
Expendable Items (except Medical, Class V, Repair Parts, and Heraldic Items).

C-2. EXPLANATION OF COLUMNS.

a. Column 1 - Item Number. This number is assigned to the entry in the listing
and is referenced in the narrative Instructions to identify the material (e.g., “Use
cleaning compound, Item 5, App. D“).

b. Column 2 - Level. This column identifies the lowest level of maintenance that
requires the listed item.

(enter as applicable);

C - Operator/Crew
O - Organizational Maintenance
F - Direct Support Maintenance
H - General Support Maintenance

c. Column 3 - National Stock Number. This is the National stock number assigned
to the item; use it to request or requisition the item.

d. Column 4 - Description. Indicates the Federal item name and, if required, a
description to identify the item. The last line for each item indicates the part
number followed by the Federal Supply Code for Manufacturer (FSCM) in parentheses, if
applicable.

e. Column 5 - Unit of Measure (U/M). Indicates the measure used in performing
the actual maintenance function. This measure is expressed by a two-character alpha-
betical abbreviation (e.g., ca, in, pr). If the unit of measure differs from the unit
of issue, requisition the lowest unit of issue that will satisfy your requirements.
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Section II.

EXPENDABLE SUPPLIES AND MATERIALS LIST

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 )

NATIONAL
ITEM STOCK

NUMBER LEVEL NUMBER DESCRIPTION U / M

1 C 9 1 3 0 - 0 0 - 1 6 0 - 1 8 1 8 G a s o l i n e ,  C o m b a t ,  M I L - G - 3 0 5 6 ,  T y p e  1  ( 2 B u l k
g a l l o n s  r e q u i r e d  f o r  8  h o u r  o p e r a t i o n )

2 C 9 1 4 0 - 0 0 - 2 8 6 - 5 2 9 4 F u e l  O i l ,  R e g u l a r , D F - 2  ( 2  g a l l o n s  r e - B u l k
q u i r e d  f o r  8  h o u r  o p e r a t i o n )

3 C 9 1 4 0 - 0 0 - 2 8 6 - 5 2 8 6 F u e l  O i l ,  W i n t e r ,  D F - 1  ( 2  g a l l o n s  r e - B u l k
q u i r e d  f o r  8  h o u r  o p e r a t i o n )

4 C 9 1 4 0 - 0 0 - 2 8 6 - 5 2 8 3 F u e l  O i l ,  A r c t i c , D F - A  ( 2  g a l l o n s  r e - B u l k
q u i r e d  f o r  8  h o u r  o p e r a t i o n )

5 0 6 8 5 0 - 0 0 - 2 6 4 - 9 0 3 8 D r y - C l e a n i n g  S o l v e n t ,  P - D - 6 8 0  T y p e  1 , G a l
5  g a l l o n  c o n t a i n e r  ( a s  r e q u i r e d )

6 0 8 0 4 0 - 0 0 - 8 2 8 - 7 3 8 5 S e a l i n g  C o m p o u n d , N o .  7 3 2  R T V ,  B l a c k , T u b e
D o w - C o r n i n g  ( 7 1 9 8 4 )
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APPENDIX D

MAINTENANCE ALLOCATION CHART

Section I. INTRODUCTION

D-1. GENERAL.

a. This section provides a general explanation of all maintenance and repair func-
tions authorized at various maintenance levels.

b. The Maintenance Allocation Chart (MAC) in Section II designates overall respon-
sibility for the performance of maintenance functions on the identified end item or
component. The implementation of the maintenance functions upon the end item or com-
ponent will be consistent with the assigned maintenance functions.

c. Section III lists the special too
tenance function as referenced from Section II.

d. Section IV contains supplemental
ticular maintenance function.

D-2. MAINTENANCE FUNCTIONS.

s and test equipment required for each main-

nstructions on explanatory notes for a par-

a“ Inspect.
To determine the serviceability of an item by comparing its physical,

mechanical and/or electrical characteristics with established standards through exam-
ination.

b. Test. To verify serviceability and detect incipient failure by measuring the
mechanical or electrical characteristics of an item and comparing those characteris-
tics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper operating
condition, i.e., to clean (decontaminate), to preserve, to drain, to paint, or to re-
plenish fuel, lubricants, hydraulic fluids, or compressed air supplies.

d. Adjust. To maintain, within prescribed limits, by bringing into proper or exact
position, or by setting the operating characteristics to specified parameters.

e. Align. To adjust specified variable elements of an item to bring about optimum
or desired performance.

f. Calibrate. To determine and cause corrections to be made or to be adjusted on
instruments or test measuring and diagnostic equipments used in precision measurement.
Consists of comparisons of two instruments, one of which is a certified standard of
known accuracy, to detect and adjust any discrepancy in the accuracy of the instrument
being compared.

g. Install. The act of emplacing, seating, or fixing into position an item, part,
or module (component or assembly) in a manner to allow the proper functioning of an
equipment or system.
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h. Replace. The act of substituting a serviceable like type part, subassembly,
or module component or assembly) for an unserviceable counterpart.

i. Repair. The application of maintenance services (inspect, test, service, ad-
just, align, calibrate, or replace) or other maintenance actions (welding, grinding,
riveting, straightening, facing, remachining, or resurfacing) to restore serviceabil-
ity to an item by correcting specific damage, fault, malfunction, or failure in a
part, subassembly, module (component or assembly), and item, or system.

j. Overhaul. That maintenance effort (services/actions) necessary to restore an
item to a completely serviceable/operational condition as prescribed by maintenance
standards (i.e., DMWR) in appropriate technical publications, Overhaul is normally
the highest degree of maintenance performed by the Army. Overhaul does not normally
return an item to like new condition.

k. Rebuild. Consists of those services/actions necessary for the restoration of
unserviceable equipment to a like new condition in accordance with original manufac-
turing standards. Rebuild is the highest degree of materiel maintenance applied to
Army equipment. The rebuild operation includes the act of returning to zero those
age measurements (hours/miles, etc.) considered in classifying Army equipments/com-
ponents.

D-3. COLUMN ENTRIES USED IN THE MAC.

a. Column 1, Group Number. Column 1 lists group numbers, the purpose of which is
to identify components, assemblies, subassemblies, and modules with the next higher
assembly.

b. Column 2, Component/Assembly. Column 2 contains the names of components,
assembl ies, subassemblies, and modules for which maintenance is authorized.

c. Column 3, Maintenance Functions. Column 3 lists the functions to be performed
on the item listed in column 2. (For detailed explanation of these functions, see
paragraph B-2.)

d. Column 4, Maintenance Level. Column 4 specifies, by the listing of a work
time figure in the appropriate subcolumn(s), the lowest level of maintenance author-
ized to perform the function listed in column 3. This figure represents the active
time required to perform the maintenance function at the indicated level of mainte-
nance. If the number or complexity of the tasks within the listed maintenance func-
tion vary at different maintenance levels,
for each level.

appropriate work time figures will be shown
The number of man-hours specified by the work time figure represents

the average time required to restore an item (assembly, subassembly, component, module,
end item, or system) to a serviceable condition under typical field operating condi-
tions. This time includes preparation time, troubleshooting time, and quality assur-
ance/quality control time in addition to the time required to perform the specific
tasks identified for the maintenance functions authorized in the maintenance allocation
chart. The symbol designations for the various maintenance levels are as follows:

C. .  . . . . . . . .
O. . . . . . . . . .
F. . . . . . . . . .
H. . . .  . . . . . .
D. . . . . . . . . .

Operator or crew
Organization maintenance
Direct support maintenance
General support maintenance
Depot maintenance

D-2



to perform the designated

f. Colunm 6, Remarks.
order which shall be keyed

D-4. COLUMN ENTRIES USED IN TOOL AND TEST EQUIPMENT REQUIREMENTS.

e. Column 5, Tools and Equipment. Column 5 specifies, by code, those common tool
sets (not individual tools) and special tools, test,

function.

This column shall contain
to the remarks contained in Section IV.

TM 5-4520-242-13

and support equipment required

a letter code in alphabetical

a. Column 1, Tool or Test Equipment Reference Code. The tool and test equipment
reference code correlates with a maintenance function on the identified end item or
component.

b. Column 2, Maintenance Level. The lowest level of maintenance authorized to use
the tool or test equipment.

c. Column 3, Nomenclature. Name or identification of the tool

d. Column 4, National/NATO Stock Number. The National or NATO
tool or test equipment.

e. Column 5, Tool Number. The manufacturer’s part number.

D-5. EXPLANATION OF COLUMNS IN SECTION IV.

a. Reference Code. The code scheme recorded in column 6, Section II.

b. Remarks. This column lists information pertinent to the maintenance function
being performed as indicated on the MAC, Section II.

or test equipment.

stock number of the

D-3
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Section II. MAINTENANCE ALLOCATION CHART

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 )

G r o u p M a i n t e n a n c e M a i n t e n a n c e  l e v e l T o o l s  a n d
n u m b e r C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t Remarks

0 1 HEATER ASSEMBLY I n s t a l l 0 . 5
S e r v i c e 0 . 2
R e p l a c e 0 . 5

0 2 HOUSING PANELS AND
LOUVERS

0 2 0 1 C o v e r  P a n e l s I n s p e c t 0 . 1
S e r v i c e 0 . 1
R e p l a c e 0 . 1
R e p a i r 0 . 3

0 2 0 2 L o u v e r I n s p e c t 0 . 1
S e r v i c e 0 . 1
R e p l a c e 0 . 1
R e p a i r 0 . 3

0 2 0 3 C a s e I n s p e c t 0 . 1
S e r v i c e 0 . 1
R e p l a c e 8 . 0

0 2 0 4 D a t a  P l a t e s I n s p e c t 0 . 1
R e p l a c e 0 . 5

I n s t r u c t i o n
I d e n t i f i c a t i o n
S c h e m a t i c
W i r i n g

0 3 ELECTRICAL
0 3 0 1 C o n t r o l  P a n e l  A s s e m b l y I n s p e c t 0 . 1

T e s t 0 . 5
R e p l a c e 0 . 5
R e p a i r 2 . 2

S w i t c h ,  O n - O f f T e s t 0 . 5
R e p l a c e 0 . 5

R e s e t ,  T i m e  D e l a y T e s t 0 . 5
R e p l a c e

R e c e p t a c l e ,  P o w e r
1 . O

I n s p e c t 0 . 5
a n d  T h e r m o R e p l a c e 1 . 0
F u s e s I n s p e c t 0 . 1

R e p l a c e 0 . 1
0 3 0 2 I g n i t i o n  P o w e r  S u p p l y T e s t 0 . 3

A s s e m b l y R e p l a c e 0 . 3
R e p a i r 2 . 3

I g n i t i o n  C a b l e I n s p e c t 0 . 2
C a p a c i t o r ,  S u p p r e s - T e s t 0 . 5
s i o n R e p l a c e 1 . 5

* SUBCOLUMNS ARE AS FOLLOWS: C - OPERATOR/CREW; O -  ORGANIZAT IONAL;
F - D IRECT SUPPORT; H - GENERAL SUPPORT; D - DEPOT

* *  I N D I C A T E S  W T / M H  R E Q U I R E D
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Section II. MAINTENANCE ALLOCATION CHART - Continued

( 1 )

G r o u p
n u m b e r

0 3

0 3 0 3

0 3 0 4

0 3 0 5

0 3 0 6

0 3 0 7

0 3 0 8

0 3 0 9

0 3 1 0

0 4
0 4 0 1

0 4 0 2

0 4 0 3

0 4 0 4

( 2 )

C o m p o n e n t / A s s e m b l y

E L E C T R I C A L  -  C o n t i n u e d

W i r i n g  a n d  T e r m i n a l
B l o c k s

M o t o r  C o n t r o l
R e s i s t o r

R o o m  T h e r m o s t a t

O v e r h e a t  T h e r m o s t a t

S a f e t y  T h e r m o s t a t

C a r t r i d g e  a n d
T h e r m o s t a t  A s s e m b l y
G l o w  P l u g  T h e r m o s t a t

D e l a y  R e l a y

BURNER ASSEMBLY
B u r n e r  H e a d

S p a r k  P l u g

G l o w  P l u g

F u e l  A d j u s t m e n t
N e e d l e

( 3 )

M a i n t e n a n c e
f u n c t i o n

I n s p e c t
T e s t
R e p l a c e
R e p a i r
I n s p e c t
T e s t
A d j u s t
R e p l a c e
S e r v i c e
I n s p e c t

A d j u s t
R e p l a c e
T e s t
R e p l a c e
T e s t
R e p l a c e
T e s t
R e p l a c e
T e s t
R e p l a c e
T e s t
R e p l a c e

I n s p e c t
S e r v i c e
A d j u s t
R e p l a c e
I n s p e c t
S e r v i c e
R e p l a c e
I n s p e c t
S e r v i c e
T e s t
R e p l a c e
I n s p e c t
A d j u s t
R e p l a c e

( 4 )

0 . 1

0 . 1
0 . 1

0 . 3

0 . 2
0 . 2
0 . 2
0 . 2
0 . 2
0 . 2
0 . 2
0 . 2
0 . 2
0 . 2

* SUBCOLUMNS ARE AS FOLLOWS: C - OPERATOR/CREW;
F - D IRECT SUPPORT; H - GENERAL SUPPORT;

* *  I N D I C A T E S  W T / M H  R E Q U I R E D

0 . 1
0 3
1 . 0
1 . 0
0 . 1
0 . 2
0 . 5
0 . 3

0 . 5
0 . 6
0 . 5
0 . 6
0 , 5
1 . 5
0 . 5
0 . 6
0 . 2
0 . 1

0 . 5
0 . 5
0 . 2
1 . 5

( 5 )

T o o l s  a n d
e q u i p m e n t

O - ORGANIZATIONAL;
D - DEPOT

( 6 )

R e m a r k s
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Section Il. MAINTENANCE ALLOCATION CHART - Continued

( 1 )

G r o u p
n u m b e r

0 5
0 5 0 1

0 5 0 2

0 5 0 3

0 5 0 4

0 5 0 5

0 6
0 6 0 1

0 6 0 2

0 6 0 3

0 6 0 4

0 7
0 7 0 1

0 7 0 2

0 7 0 3

( 2 )

Component /Assembly

FUEL SYSTEM
F u e l  T u b i n g  a n d
F i t t i n g s

F u e l  F l o a t  B o w l

S o l e n o i d  V a l v e

F u e l  F i l t e r

F u e l  P u m p

HEAT EXCHANGER
E x h a u s t  C o n n e c t i o n

H o u s i n g

H e a t  E x c h a n g e r

R a i n  S h i e l d

BLOWER ASSEMBLY
A x i a l  F a n

B l o w e r  S u p p o r t
A s s e m b l y
M o t o r

C a p a c i t o r ,  S u p -
p r e s s i o n
B r u s h e s

A r m a t u r e

( 3 )

M a i n t e n a n c e
f u n c t i o n

I n s p e c t
S e r v i c e
R e p l a c e
S e r v i c e
R e p l a c e
R e p a i r
S e r v i c e
T e s t
R e p l a c e
I n s p e c t
S e r v i c e
R e p l a c e
S e r v i c e
T e s t
R e p l a c e
R e p a i r

I n s p e c t
R e p l a c e
I n s p e c t
R e p l a c e
I n s p e c t
R e p l a c e
I n s p e c t
R e p l a c e

S e r v i c e
R e p l a c e
I n s p e c t
R e p l a c e
I n s p e c t
T e s t
R e p l a c e
R e p a i r
T e s t
R e p l a c e
I n s p e c t
R e p l a c e
I n s p e c t
S e r v i c e
T e s t

( 4 )

0 . 1
0 . 3
0 . 3

0 . 3

0 . 2
0 . 2
0 . 2
0 . 3
0 . 3

1 . 6
1 . 3

0 . 3
1 . 6

1 . 0
1 . 0

0 . 1
0 . 6
0 . 1
2 . 4
0 . 2
3 . 0
0 . 1
0 . 2

0 . 2
0 . 2
0 . 2
0 . 6
0.1
0 . 3
0 . 8
1 . 3
0 . 5
0 . 8
0 . 3
0 . 3
0 . 5
0 . 5
0 . 5

( 5 )

T o o l s  a n d
e q u i p m e n t

* SUBCOLUMNS ARE AS FOLLOWS:
F - D IRECT SUPPORT;

* *  I N D I C A T E S  W T / M H  R E Q U I R E D
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O - ORGANIZATIONAL:  
D - DEPOT
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R e m a r k s
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Section II. MAINTENANCE ALLOCATION CHART - Continued

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 )

G r o u p
n u m b e r

0 7

0 7 0 4

0 8
0 8 0 1

0 8 0 2

M a i n t e n a n c e
M a i n t e n a n c e  l e v e l T o o l s  a n d

C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t R e m a r k s

BLOWER ASSEMBLY - Con-
t i n u e d

B l o w e r  H o u s i n g

COMPRESSOR ASSEMBLY
D i a p h r a g m

M o t o r

C a p a c i t o r  S u p -
p r e s s i o n
B r u s h e s

A r m a t u r e

I n s p e c t
R e p l a c e
R e p a i r

I n s p e c t
R e p l a c e
I n s p e c t
T e s t
R e p a i r
T e s t
R e p l a c e
I n s p e c t
R e p l a c e
I n s p e c t
S e r v i c e

0 . 1
1 . 4
1 . 0

0 . 2
0 . 7
0 . 2
0 . 3
1 . 2
0 . 5
0 . 5
0 . 3
0 . 3
0 . 5
0 . 5

T e s t 0 . 5

* SUBCOLUMNS ARE AS FOLLOWS: C -  OPERATOR/CREW; O -  ORGANIZAT IONAL;
F - D I R E C T  S U P P O R T ; H - GENERAL SUPPORT; D - DEPOT

* *  I N D I C A T E S  W T / M H  R E Q U I R E D
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( 1 )
R e f e r -

e n c e
c o d e

Section III. TOOL AND TEST EQUIPMENT REQUIREMENTS

( 2 )

M a i n t e n a n c e
l e v e l

( 3 )

N o m e n c l a t u r e

N o  s p e c i a l  t o o l s  a n d  t e s t  e q u i p m e n t
r e q u i r e d . S t a n d a r d  t o o l s  a n d  t e s t
e q u i p m e n t  c o n t a i n e d  i n  f o l l o w i n g
t o o l  k i t s  a r e  a d e q u a t e  t o  a c c o m -
p l i s h  m a i n t e n a n c e  f u n c t i o n s  l i s t e d
i n  S e c t i o n  I I ;

T o o l  K i t ,  S e r v i c e ,  R e f r i g e r a t i o n
U n i t  ( S C  5 1 8 0 - 9 0 - C L - N 1 8 )

S o l d e r i n g  G u n  K i t

( 4 )

N a t i o n a l / N A T O
s t o c k  n u m b e r

5 1 8 0 - 0 0 - 5 9 7 - 1 4 7 4

3 4 3 9 - 0 0 - 9 3 0 - 1 6 3 8

( 5 )

T o o l
number
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R e f e r e n c e
c o d e

Section IV. REMARKS

MAINTENANCE ALLOCATION CHART

R e m a r k s

N o  s u p p l e m e n t a l  i n s t r u c t i o n s  o r  e x p l a n a t o r y  r e m a r k s  a r e  r e q u i r e d  f o r
t h e  m a i n t e n a n c e  f u n c t i o n s  l i s t e d  S e c t i o n  I l .  A l l  f u n c t i o n s  a r e  s u f f i -
c i e n t l y  d e f i n e d  i n  S e c t i o n  I . A c t i v e  t i m e  l i s t e d  f o r  m a i n t e n a n c e  t a s k
f u n c t i o n s  a r e  w i t h  t h e  h e a t e r  i n  a n  o f f - e q u i p m e n t  p o s i t i o n .
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Burner, Preventive Maintenance . . . . . . . . . . . .
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C o m p o n e n t s
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Electrical . . . . . . . . . . . . . . . . . . . . .
Electrical Control . . . . . . . . . . . . . . . . .
Mechanical . . . . . . . . . . . . . . . . . . . . .
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