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BELL SYSTEM 
RESISTORS

1 . INTRODUCTION
T h is  i s  one o f  a s e r ie s  o f  E n g in e e r in g  R e fe re n ce  D a ta  B u l le t in s  
c o n ta in in g  in fo r m a t io n  on a p p a ra tu s  d e s ig n e d  b y  th e  B e l l  Te lephone  
L a b o r a to r ie s ,  In c o rp o ra te d  f o r  o th e r  th a n  m i l i t a r y  a p p l ic a t io n s ,  and 
m a n u fa c tu re d  by  th e  W e s te rn  E le c t r i c  Company o r  b y  o th e r  s u p p l ie r s  
i n  a cco rd a n ce  w i t h  s p e c i f ic a t io n s  p re p a re d  by  th e  L a b o r a to r ie s .  I t  
i s  in te n d e d  p r im a r i l y  f o r  use b y  e n g in e e rs  o f  th e  L a b o r a to r ie s  and 
c o n ta in s  in fo r m a t io n  on a p p a ra tu s  w h ic h  may be r a te d  ATcSTCo STANDARD, 
A&M O n ly , Component P a r t }  codes c l a s s i f i e d  ML e x c e p t as n o te d }  o r  
codes d e s ig n a te d  f o r  n o n -a s s o c ia te  u s e . Codes r a te d  M a n u fa c tu re  
D is c o n t in u e d  and Component P a r t  (ML) a re  n o t  in c lu d e d .
In fo r m a t io n  g iv e n  h e r e in  i s  in te n d e d  t o  a id  i n  d e ve lop m en t w o rk . F o r 
any s p e c i f i c  c i r c u i t  a rra n g e m e n t, ho w e ve r, c o n s id e r a t io n  s h o u ld  be 
g iv e n  t o  th e  p o s s ib le  e x is te n c e  o f  new d e s ig n s  w h ic h  may be s m a lle r  
o r le s s  e x p e n s iv e , o r  may have more d e s ire a b le  c h a r a c t e r i s t i c s .

TO OBTAIN THE LATEST INFORMATION AND COMPLETE CHARACTERISTICS 
FOR ANY APPLICATION, CONSULT THE COMPONENTS LABORATORY,
RESISTORS GROUP.

A l l  r e s is t o r s  c o n ta in e d  i n  th e  b u l l e t i n  a re  g e n e ra l use  ty p e s ,  
e x c e p t th o s e  d e s ig n a te d  s p e c ia l  u s e . S p e c ia l use ty p e s  a re  so de
s c r ib e d  because th e y  a re  h ig h ly  s p e c ia l iz e d  and o f  l im i t e d  a p p l ic a 
t i o n .  PREFERRED NUMBERS (S ta n d a rd  R e s is ta n c e  V a lu e s ) a re  g iv e n  i n  
T a b le  1 , page v i i .  These v a lu e s  s h o u ld  be used when s p e c i f y in g  th e  
d e s ire d  v a lu e  o f  r e s is ta n c e  o f  F a m ily  Code ty p e  r e s is t o r s .  Re
s is ta n c e  v a lu e s  s h o u ld  be l im i t e d ,  in s o fa r  as p o s s ib le ,  t o  th e s e  
PREFERRED NUMBERS because o f  m a n u fa c tu r in g  eco nom ies . F o r de
f i n i t i o n s  and a d d i t io n a l  in fo r m a t io n  c o n c e rn in g  F a m ily  Codes, see 3 .2

2 . CARD CATALOG RATINGS
I t  i s  p la n n e d  t o  b r in g  t h i s  b u l l e t i n  up t o  d a te  p e r i o d ic a l l y .  However 
th e  in fo r m a t io n  c o n ta in e d  h e r e in  may n o t  be c o m p le te  and r a t in g s  o f  
th e  ite m s  a re  n o t  shown. T h e re fo re ,  th e  f i n a l  s e le c t io n  o f  a p p a ra tu s  
s h o u ld  be made on th e  b a s is  o f  th e  u s u a l so u rce s  o f  in fo r m a t io n  such  
as th e  W e s te rn  E le c t r i c  A p p a ra tu s  Card C a ta lo g ,  th e  m a n u fa c tu r in g  
s p e c i f i c a t io n s ,  and p r ic e  d a ta .  F o r in fo r m a t io n  r e g a r d in g  th e  o u t 
p u t  o f  a p p a ra tu s ,  r e f e r  t o  th e  W e s te rn  E le c t r i c  R e p o rt A -822 . 1 .
The b u l l e t i n  c o n ta in s  some codes o f  a p p a ra tu s  f o r  w h ic h  c a ta lo g  c a rd s  
w i l l  n o t  be fo u n d  i n  th e  W e s te rn  E le c t r i c  A p p a ra tu s  C ard  C a ta lo g .
Such codes a re  i n  g e n e ra l r a te d  "Com ponent P a r t " .  T h is  r a t i n g  i s  
a p p l ie d  t o  a p p a ra tu s  w here i t  i s  b e l ie v e d  t h a t  th e  a s s o c ia te d  
com panies w i l l  have no need f o r  a p p a ra tu s  c a rd  c a ta lo g  in fo r m a t io n  
and o rd e rs  f o r  th e  a p p a ra tu s  fro m  th e  f i e l d  a re  n o t  e x p e c te d .
When a p p a ra tu s  w h ic h  i s  n o t  l i s t e d  on a w h ite  c a rd  i n  th e  W este rn  
E le c t r i c  A p p a ra tu s  C ard C a ta lo g  i s  s e le c te d  f o r  use i n  new a p p l ic a 
t i o n s ,  th e  Head, E n g in e e r in g  S ta n d a rd s  D e p a rtm e n t, B e l l  Te lephone  
L a b o r a to r ie s ,  In c o r p o r a te d ,  ^63  W est S t r e e t ,  New Y o rk  lO O l^f, N .Y . 
s h o u ld  be n o t i f i e d  o f  th e  new use and p ro b a b le  demand so t h a t  
c o n s id e r a t io n  can  be g iv e n  t o  r e r a t in g  th e  a p p a ra tu s . When such 
new a p p l ic a t io n s  a re  made w i t h i n  th e  L a b o r a to r ie s ,  th e  s e le c t io n  
s h o u ld  f i r s t  be d is c u s s e d  w i t h  th e  Components L a b o ra to ry ,  R e s is to rs  
G roup.
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3 .  DATA AND INDEX TABLES
Coded and K S - s p e c i f ic a t io n  r e s is t o r s  a re  in c lu d e d  i n  th e  b u l l e t i n .
Two in d ic e s  f o l lo w  t h i s  in t r o d u c t io n ,  ( l )  a n u m e r ic a l in d e x  by  code 
ty p e  in d ic a t in g  w h e th e r th e  r e s is t o r  i s  f o r  G e n e ra l o r  S p e c ia l use 
and i n  w h a t s e c t io n  th e  code w i l l  be fo u n d , and (2 ) a n u m e r ic a l 
in d e x  o f  a l l  codes and K S - s p e c i f ic a t io n s  in d ic a t in g  th e  s e c t io n ,  
page , and w here  n e c e s s a ry , th e  l i n e  on th e  page on w h ic h  th e  r e s is t o r  
d a ta  w i l l  be fo u n d .
D e ta i le d  in fo r m a t io n  on th e  r e s is ta n c e  v a lu e s ,  m e c h a n ic a l fo rm , d im 
e n s io n s , c h a r a c t e r is t i c s  and c i r c u i t  a rra n g e m e n ts  a re  g iv e n  i n  th e  
d a ta  t a b le s .

3 .1  S p e c i f ic  R e s is ta n c e  Codes
D ata  T a b le s  a re  p ro v id e d  f o r  coded r e s is t o r s  i n  w h ic h  a s p e c i f i c  
code d e s ig n a t io n  i s  a s s ig n e d  t o  a r e s is t o r  h a v in g  a s p e c i f i c  r e s i s 
ta n c e  v a lu e  ( i . e .  19BA, 36A , e t c . ) .  The r e s is t o r s  a re  l i s t e d  i n  th e s e  
ta b le s  i n  th e  o r d e r  o f  a s c e n d in g  v a lu e s  o f  r e s is ta n c e ,  to  f a c i l i t a t e  
th e  s e le c t io n  o f  r e s is t o r s  f o r  new a p p l ic a t io n s .  H ow ever, i n  s e v e ra l 
cases o f  r e s is t o r s  w i t h  more th a n  one w in d in g ,  th e  r e s is t o r s  a re  
l i s t e d  i n  a lp h a b e t ic a l  o rd e r  o f  th e  code l e t t e r .
3 .2  F a m ily  Codes
A F a m ily  Code a p p l ie s  w here  th e  r e s is t o r  code number m ust be fo l lo w e d  
by a n o m in a l r e s is ta n c e  v a lu e  t o  co m p le te  th e  d e s c r ip t io n  and o r d e r in g  
in fo r m a t io n .  F a m ily  code s p e c i f ic a t io n s  c o v e r a ra n g e  o f  r e s is ta n c e  
v a lu e s  r a th e r  th a n  s p e c i f y in g  an in d iv id u a l  r e s is ta n c e  v a lu e  as i n  th e  
s p e c i f i c  r e s is ta n c e  co d e s . The m a rk in g  on th e  r e s is t o r  in c lu d e s  th e  
code number fo l lo w e d  by  i t s  n o m in a l r e s is ta n c e  v a lu e  i n  ohms, f o r  
exam ple* " 106A 100" o r  KS-8512L5 1 0 0 0 ", F a m ily  codes a re  o f  tw o 
c la s s e s ,  as d e s c r ib e d  b e lo w , RESTRICTED and NON-RESTRICTED.
3 .2 1  R e s is ta n c e  V a lu e s
A fa m i ly  coded r e s is t o r  may be o b ta in e d  i n  any v a lu e  w i t h in  th e  ra nge  
s p e c i f ie d  i n  i t s  d a ta  t a b le .  H ow ever, e f f o r t  s h a l l  be made t o  choo se 
a r e s is ta n c e  v a lu e  and to le r a n c e  fro m  T a b le  1 ,  page v i i ,  o f  STANDARD 
RESISTANCE VALUES i n  o rd e r  t o  ta k e  advan tage  o f  m a n u fa c tu r in g  econom ies .
3 .2 2  R e s t r ic t e d  F a m ily  Codes
F o r r e s t r i c t e d  f a m i ly  c o d e s , th e  n o m in a l v a lu e s  o f  r e s is ta n c e  i n  
c u r r e n t  p r o d u c t io n  by  th e  W e s te rn  E le c t r i c  Company a re  l i s t e d  on i t s  
W e s te rn  E le c t r i c  Company A p p a ra tu s  C ard C a ta lo g  c a rd  u n d e r th e  head
in g s  PREFERRED and NON-PREFERRED. W herever p o s s ib le  th e  e n g in e e r  
s h o u ld  s p e c i f y  th e  PREFERRED v a lu e s .  These v a lu e s  a re  i n  acco rda nce  
w i t h  T a b le  1 , page v i i ,  o f  STANDARD RESISTANCE VALUES. The NON
PREFERRED v a lu e s  a re  th o s e  w i t h i n  th e  p r e s c r ib e d  ra nge  o f  v a lu e s  f o r  
th e  code b u t  n o t  i n  acco rda nce  w i t h  th e  STANDARD RESISTANCE VALUES 
T a b le  i n  e i t h e r / o r  r e s is ta n c e  o r  to le r a n c e .
New v a lu e s  i n  acco rd a n ce  w i t h  STANDARD RESISTANCE VALUES T a b le  w i l l  
be added to  th e  l i s t  o f  PREFERRED v a lu e s  on th e  c a rd  c a ta lo g  c a rd  by 
th e  W e s te rn  E le c t r i c  Company T e c h n ic a l P u b l ic a t io n s  O rg a n iz a t io n ,  
A p p a ra tu s  C ard  C a ta lo g , upon w r i t t e n  re q u e s t  fro m  th e  e n g in e e r .  The 
new v a lu e  may th e n  be used i n  s p e c i f i c a t io n s ,  d ra w in g s , and o r d e r s .
New v a lu e s  w i l l  be added t o  th e  l i s t  o f  NON-PREFERRED v a lu e s  on th e  
c a rd  c a ta lo g  c a rd  by  th e  W e s te rn  E le c t r i c  Company T e c h n ic a l Pub-
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l i c a t i o n s  O rg a n iz a t io n ,  A p p a ra tu s  C ard  C a ta lo g , upon w r i t t e n  r e 
q u e s t fro m  th e  e n g in e e r .  T h is  re q u e s t s h o u ld  c o n ta in  th e  reason s  
f o r  r e q u i r in g  th e  NON-PREFERRED v a lu e  as w e l l  as d ra w in g  and 
s p e c i f i c a t io n  re fe re n c e s  f o r  th e  c i r c u i t  a p p l ic a t io n  o f  th e  r e s i s t o r .  
The new v a lu e  s h o u ld  n o t be r e f e r r e d  t o  i n  s p e c i f i c a t io n s ,  d ra w in g s , 
and o rd e rs  u n t i l  a p p ro v a l has been re c e iv e d  fro m  th e  S ta n d a rd s  
E n g in e e r in g  C od ing  G roup. T h is  p ro c e d u re  i s  a ls o  r e q u ir e d  f o r  new 
a p p l ic a t io n s  o f  a NON-PREFERRED v a lu e  a lre a d y  l i s t e d  i n  th e  W este rn  
E le c t r i c  A p p a ra tu s  C ard  C a ta lo g .
3 .2 3  N o n -R e s tr ic te d  F a m ily  Codes
F o r n o n - t e s t r ie t e d  f a m i ly  co d e s , th e  n o m in a l v a lu e s  o f  r e s is ta n c e  i n  
c u r r e n t  p ro d u c t io n  b y  th e  W e s te rn  E le c t r i c  Company a re  n o t  l i s t e d  i n  
th e  W e s te rn  E le c t r i c  A p p a ra tu s  Card C a ta lo g  and th e  p ro c e d u re s  
n e c e s s a ry  t o  r e s t r i c t e d  f a m i ly  codes do n o t  a p p ly .  H ow ever, i t  i s  
recommended t h a t  r e s is ta n c e  v a lu e s  i n  agreem ent w i t h  th e  STANDARD 
RESISTANCE VALUES T a b le  be s p e c i f ie d  f o r  use w i t h  th e s e  codes 
w h e re v e r p o s s ib le .
3 . 2*+ F a m ily  Codes -  W ire  Wound
M ost o f  th e  f a m i ly  c o d e - ty p e  w ir e  wound r e s is t o r s  a re  i n  th e  PRECISION 
w ir e  wound c l a s s i f i c a t i o n .  These r e s is t o r s  a re  a l l  a v a i la b le  i n  ±2% 
to le ra n c e s  and some a re  a ls o  a v a i la b le  i n  to le ra n c e s  as c lo s e  as 
±0 . 1$ o f  n o m in a l r e s is ta n c e  v a lu e .  O th e rs  a re  a v a i la b le  i n  to le ra n c e s  
o f  ± 2$ and ± 5$ f o r  use i n  a p p l ic a t io n s  f o r  w h ic h  c lo s e r  to le ra n c e s  
a re  n o t  r e q u ir e d  and a s a v in g  i n  m a n u fa c tu r in g  c o s ts  i s  d e s ire d .  
P r e c is io n  r e s is t o r s  a re  d is t in g u is h e d  fro m  power r e s is t o r s  i n  w a tta g e  
r a t i n g ,  r e s is t o r  to le r a n c e ,  s iz e ,  and c o n s t r u c t io n  m a t e r ia l ,  a lth o u g h  
th e re  i s  some o v e r la p p in g  o f  p r e c is io n  and power r e s is t o r s  i n  a l l  
th e s e  fe a tu r e s .

b .  RESISTOR SELECTION AND APPLICATION GUIDE
The fo l lo w in g  recommended p r a c t ic e s  w i l l  c o n t r ib u te  t o  r e l i a b i l i t y ,  
s ta n d a r d iz a t io n ,  and le a s t  c o s t  i n  th e  a p p l ic a t io n  o f  r e s is t o r s :
*+•1 R e s is ta n c e  V a lu e s  and T o le ra n c e s

*+.11 N om in a l r e s is ta n c e  v a lu e  f o r  f a m i ly  coded r e s is t o r s  s h a l l  be 
s e le c te d  fro m  th e  STANDARD RESISTANCE VALUES T a b le ,  page v i i .  
(See *+.12 ) .

*+.12 I n  th e  case o f  th e  f o l lo w in g  r e s is t o r  ty p e s  o n ly ,  th e  n o m in a l 
r e s is ta n c e  v a lu e  s h a l l  be s e le c te d  fro m  th e  in d u s t r y  ta b le s  
o f  recommended v a lu e s  shown i n  th e  in d iv id u a l  ^ - s p e c i f i c 
a t io n :

C arbon C o m p o s itio n  W ire  Wound
________Types_________  Types

KS-13^90 KS-l66*+5
KS-13*+91
KS-13l+92

KS-13609
KS-13809

*+.13 W henever p o s s ib le ,  th e  b ro a d e s t p o s s ib le  i n i t i a l  to le ra n c e  
s h o u ld  be s p e c i f ie d  t o  a c h ie v e  th e  lo w e s t r e s is t o r  c o s t .

*+.2 W attage  and D e ra t in g  C h a r a c te r is t ic s  -  N orm al O p e ra t io n
*+.21 The w a tta g e  r a t i n g  s h o u ld  n e ve r be e xce e d e d  (See *+ .*+ l). F o r 

o p e r a t io n  a t  h ig h e r  am b ien t te m p e ra tu re s , th e  maximum perm
i s s i b l e  power s h a l l  be d e c rea sed  i n  acco rdance  w i t h  th e
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s p e c i f ie d  p o w e r- te m p e ra tu re  d e r a t in g  c u rv e .
*+.22 Maximum p e rm is s ib le  power s h a l l  he re d u ce d  f u r t h e r  i f  a i r  f lo w  

i s  r e s t r i c t e d  by  an e n c lo s u re ,  o r  i f  a number o f  r e s is t o r s  
d is s ip a t in g  power a re  g rouped to g e th e r .

h .23  I n  c r i t i c a l  a p p l ic a t io n s  w here  lo n g  te rm  r e l i a b i l i t y  and
s t a b i l i t y  a re  e s s e n t ia l ,  i t  i s  recommended t h a t  a r e s i s t o r  be 
s e le c te d  such  t h a t  i t s  power r a t i n g  i s  a t  le a s t  tw ic e  th e  
power t o  be d is s ip a te d .  T h is  o f  c o u rs e  w i l l  r e s u l t  i n  a 
p h y s ic a l ly  la r g e r  and more e x p e n s iv e  r e s i s t o r  i n  m ost ca se s .

b .2 b  The v i t r e o u s  enam el r e s is t o r s  o f  th e  KB v a r ie t i e s  s h o u ld  be 
o p e ra te d  a t  1 /2  o f  t h e i r  r a te d  power t o  l i m i t  th e  s u r fa c e  
te m p e ra tu re  f o r  p e rs o n n e l s a fe t y ,  o r  s u p p le m e n ta ry  p r o t e c t io n  
s h o u ld  be p ro v id e d .  When th e  o p t io n  o f  re d u ce d  power i s  u se d , 
f u r t h e r  r e d u c t io n  i n  acco rd a n ce  w i t h  b .23  i s  n o t  n e c e s s a ry .

h . 2 J? The n o rm a l r a t i n g  o f  th e  coded v i t r e o u s  enam el r e s is t o r s  has 
been e s ta b l is h e d  t o  c o n t r o l  th e  s u r fa c e  te m p e ra tu re  f o r  
p e rs o n n e l s a fe t y .  F o r t h i s  re a s o n , f u r t h e r  r e d u c t io n  o f  power 
d is s ip a t io n  i n  acco rda nce  w i t h  h .23  i s  n o t  n e c e s s a ry .

^o3  W attage  C h a r a c te r is t ic s  -  T ro u b le  S o n d it io n s
*+.31 The t r o u b le  w a tta g e  s h o u ld  n o t  exceed tw ic e  th e  r a te d  w a tta g e . 

(The t r o u b le  w a tta g e  s h o u ld  n o t  exceed th e  s p e c i f ie d  r a te d  
w a tta g e  i n  th e  ease o f  th e  KB v i t r e o u s  enam el r e s i s t o r s ) .

^ .3 2  Some r e s is t o r s ,  u n d e r h ig h  o v e r lo a d  c o n d i t io n s ,  w i l l  b u r s t  i n t o  
f la m e . I f  t r o u b le  c o n d it io n s  o f  t h i s  ty p e  c a n n o t be a v o id e d , 
s p a c in g  s h o u ld  be p ro v id e d  be tw een th e  r e s is t o r  and o th e r  
fla m m a b le  p a r t s .  T h is  a p p l ic a t io n  s h o u ld  be b ro u g h t t o  th e  
a t t e n t io n  o f  th e  Components L a b o ra to ry ,  R e s is to r s  G roup .

b ,h  V o lta g e  R a tin g s
*+.^1 The maximum c o n tin u o u s  v o lta g e  r a t i n g  (DC o r  AC RMS) s h o u ld  

n e ve r be exceeded , re g a rd le s s  o f  th e  v o l ta g e  as c a lc u la te d  
fro m  th e  fo rm u la  E = RP, w here  R = R e s is ta n c e  i n  ohms and 
P = Power i n  w a t t s .

h .h 2  F o r s h o r t  d u r a t io n  p u ls e  o p e r a t io n ,  i t  i s  recommended t h a t  
th e  peak v o lta g e  exceed 2 t im e s  th e  r a te d  c o n tin u o u s  
w o rk in g  v o l ta g e .  (See ^ . 63) .

h .5  M o un tin g  o f  R e s is to r s
^ .5 1  O th e r com ponents s u s c e p t ib le  t o  h e a t damage s h a l l  be spaced 

away fro m  h e a t p ro d u c in g  r e s is t o r s .
h .5 2  When v o lta g e s  i n  excess o f  maximum DC o r  AC RMS v a lu e s  e x is t  

be tw een th e  r e s is t o r  and a c o n d u c t in g  s u r fa c e ,  s u p p le m e n ta ry  
i n s u la t io n  s h a l l  be p ro v id e d  t o  in s u re  p r o t e c t io n  a g a in s t  
b reakdow n.

b ,5 3  R e s is to rs  la r g e r  th a n  1 /2 "  i n  d ia m e te r  o r  la r g e r  th a n  2 " i n
le n g th  s h a l l  n o t  be m ounted on t h e i r  t e r m in a l  le a d s .  R e s is to rs  
s h a l l  n e v e r be m ounted by  t h e i r  t e r m in a l  lu g s .

b . ’jb  R e s is to r  t e r m in a l  le a d s  s h a l l  n e v e r be b e n t c lo s e r  th a n  1 /1 6 "  
fro m  th e  r e s i s t o r  bo dy .
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^ .5 5  The le n g th  o f  th e  r e s is t o r  le a d  be tw een  th e  r e s i s t o r  body 
and p o in t  o f  a p p l ic a t io n  o f  s o ld e r  s h a l l  be 1/ 2" n o m in a l,  
3 /8 "  m inim um . F o r c r i t i c a l  a p p l ic a t io n s  w here s h o r t  le a d  
le n g th s  a re  e s s e n t ia l ,  th e  p rob le m s s h o u ld  be d is c u s s e d  
w i t h  th e  Components L a b o ra to ry ,  R e s is to rs  G roup.

b ,5 6  No f i n i s h  s h o u ld  be a p p l ie d  o v e r th e  r e s is t o r  body a f t e r
assem b ly  i n t o  equ ipm en t i n  o rd e r  t o  p re v e n t p o s s ib le  damage 
t o  th e  r e s i s t i v e  e le m e n t, o r d e t e r io r a t io n  o f  th e  f i n i s h  
due t o  r e s is t o r  h e a t .

U-.6  S e le c t io n  and A p p l ic a t io n
* f .6 l  O n ly  coded o r KS r e s is t o r s  s h o u ld  be s p e c i f ie d  on d ra w in g s  

f o r  B e l l  System  u s e .
* f.6 2  New r e s is t o r  ty p e s ,  a v a i la b le  fro m  o u ts id e  s u p p l ie r s ,  s h o u ld  

be d is c u s s e d  w i t h  th e  Components L a b o ra to r j^ , R e s is to rs  Group 
p r i o r  t o  u s in g  i n  c i r c u i t  a p p l ic a t io n s .

5+,63  S p e c ia l a p p l ic a t io n s  o r  s i t u a t io n s  ( te m p e ra tu re  c o e f f i c i e n t ,  
fre q u e n c y  p e rfo rm a n c e , r a t in g s  u n d e r p u ls e  c o n d i t io n s ,  c o s t ,  
s t a b i l i t y ,  e t c . )  s h o u ld  be d is c u s s e d  w i t h  th e  Components 
L a b o ra to ry ,  R e s is to rs  G roup.

h .6 b  I t  i s  su g g e s te d  t h a t  a l l  r e s is t o r  a p p l ic a t io n s  i n  a new
c i r c u i t  o r  sys tem  be re v ie w e d  w i t h  th e  Components L a b o ra to ry ,  
R e s is to rs  Group p r io r  t o  f i n a l  is s u a n c e  o f  th e  m a n u fa c tu r in g  
d ra w in g s .
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TABLE 1

STANDARD RESISTANCE VALUES 
(PREFERRED NUMBERS)

T o le ra n c e  T o le ra n c e  T o le ra n c e
±1 fo ±2$ ±5f° ±10$ ±1$ ±2$ ± % ±10$ ±1$ ±2$ ±5f‘ ±10$

100 100 100 100 162 162 162 162 261 261 261 261
101 164 264
102 102 165 165 267 267
104 167 271
105 105 105 169 169 169 274 274 274

106 172 277
280107 107 174 174 280

109 176 284
110 110 110 110 178 178 178 178 287 287 287 287
111 180 291

113 113 182 182 294 294
114 I 84 298
115 115 115 187 187 187 187 301 301 301
117

118
189 305

118 191 191 309 309

120 193 312
121 121 121 121 196 196 196 196 316 316 316 316
123 198 320
124 124 200 200 324 324
126 203 328

127 127 127 205 205 205 332 332 332
129 208 336
130 130 210 210 340 340
132
133 133 133 133

213
215 215 215 215

344
348 348 343 34S

13 5 218 352
137 137 221 221 357 357
138 223 36I
140 140 140 226 226 226 365 365 365
142 229 370

143 143 232 232 374 374
145 234 379

383 383147 147 147 147 237 237 237 237 383 383
149 240 388
150 150 243 243 392 392

152 246 397
154 154 154 249 249 249 402 402 402
156

158
252 407

158 255 255 412 412
160 25S 417
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TABLE 1 (CONT.)

STANDARD RESISTANCE VALUES 
(PREFERRED NUMBERS)

T o le ra n c e
± 1^ ±2% ± 5% ±10%

T o le ra n c e  
±11o ±2% ±5 °/p ±1 0 1o

T o le ra n c e  
±1% ±2% ±5% ±10%

422 422 422 422
427
432 432
437
442 442 442

448
453 453
459
464 464 464 464
470

475 475
481
4^7 4S7 437
493
499 499

(4 )
505
511 511 511 511
517
523 523

530
536 536 536
542
549 549
556

562 562 562 562
569
576 576
5S3
590 590 590

597
(4 )
604 604
612
619 619 619 619

626
634 634
642
649 649 649
657

665 665
673
681 681 681 681
690
698 698

706
715 715 715
723
732 732
741

750 750 750 750
759
768 768
777
787 787 787

796
806 806
816
825 825 825 825
835

845 845
856
866 866 866
876
887 887

898
909 909 909 909
920
931 931
942

953 953 953
965
976 976
988

NOTES:

1 . The v a lu e s  g iv e n  i n  t h i s  t a b le  have been chosen as s ta n d a rd  f o r  
r e s is ta n c e s  h a v in g  l i m i t s  o f  ±1$ , ±2 fo, ±5$, and ±10% as in d ic a te d  
in  th e  r e s p e c t iv e  colum ns headed by th e s e  p e rc e n ta g e  f ig u r e s .

2 . The ta b le  g iv e s  th e  f i r s t  th r e e  s ig n i f i c a n t  f ig u r e s  o n ly  and th e  
d e c im a l p o in t  s h o u ld  be p la c e d  as n e c e s s a ry , w i t h in  th e  range  
s p e c i f ie d  f o r  th e  d e s ire d  ty p e  o f  r e s is t o r .

3 .  In  th e  case o f  r e s is t o r s  w i t h  a c c u ra c y  l i m i t s  c lo s e r  th a n  ±1% i t  
i s  recommended t h a t  n o m in a l v a lu e s  f o r  th e  f i r s t  th r e e  s ig n i f i c a n t  
f ig u r e s  be chosen t o  ag ree  w i t h  th e  f ig u r e s  in  th e  ±1$ colum n o f  
th e  t a b le  where p r a c t ic a b le  and th a t  th e s e  n o m in a l v a lu e s  be 
s p e c i f ie d  t o  n o t more th a n  f o u r  s ig n i f i c a n t  f ig u r e s .

4 . S ta n d a rd  v a lu e s  s ig n i f i c a n t  f ig u r e s  500 and 600 a re  l im i t e d  to
50 and 600 ohms in  ±1$ to le r a n c e s .  O th e r v a lu e s  whose f i r s t  th r e e  
s ig n i f i c a n t  f ig u r e s  a re  500 and 600 (su ch  as 500 ohms and 60 ohms) 
a re  n o t  s ta n d a rd .
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CODED RESISTORS
INDEX 1

Code
Mo. Use

S e c t io n
& Pa£?e

Code
No. Use

S e c t io n
& Paee

Code
No. Use

S e c t io n  
& Page

18 G e n e ra l I I - l 132 S p e c ia l V I-2 3 237 G e n e ra l I H -12
19 G e n e ra l I I -5 135 S p e c ia l V I-2 5 238 G e n e ra l I 11-12
,36 G e n e ra l v - i 136 G e n e ra l I I I - 2 241 S p e c ia l I I I - 2
40 S p e c ia l V -7 137 G e n e ra l I I I -2 242 G e n e ra l I I 1 -2
44 G e n e ra l I l - b l 138 G en e ra l I I 1 -2 244 G e n e ra l 111 -4
59 G e n e ra l 139 S p e c ia l V-!+3 245 G e n e ra l I I 1 -4
60 G e n e ra l 11 -4 5 lb 3 G e n e ra l 111-2 246 S p e c ia l H I - 2 5
63 G e n e ra l v -13 144 G e n e ra l 111-10 248 G e n e ra l I I 1 -4
64 G e n e ra l 111-2 1^5 G e n e ra l I I I -10 254 G e n e ra l 11 1 -24
65 G e n e ra l 111-2 146 G e n e ra l H I -1 0 6 l4 5  S p e c ia l I I I - 1 2
67 G e n e ra l I I - )+ 7 147 G e n e ra l I I I -10
71 G e n e ra l 1 1 -4 9 lb 8 S p e c ia l V I-2 7
80 G e n e ra l V-17 lb 9 G e n e ra l I I I -10
82 G e n e ra l I I - 5 1 150 G e n e ra l I I I -10
84 G e n e ra l 11 -53 151 G e n e ra l I I I -10
85 G e n e ra l 1 1 -5 5 152 G e n e ra l i i r -10
88 S p e c ia l V I -1 3-53 G e n e ra l 111-12
89 S p e c ia l V I -3 15h- G e n e ra l 111-12
91 G e n e ra l 11 -57 202 G e n e ra l v-53
92 G e n e ra l I I -23 206 G e n e ra l 111-12
96 G e n e ra l H - 5 9 207 G e n e ra l 111-12
98 S n e c ia l V I -13 208 G e n e ra l n r -12

100 G e n e ra l 1 1 -6 1 209 G e n e ra l 111-12
101 G e n e ra l V-27 210 G e n e ra l v -5 3
102 S p e c ia l V-31 211 G e n e ra l v -5 3
104 S p e c ia l V-31 212 S p e c ia l V -39
10 5 G e n e ra l V -21 213 S p e c ia l V -3 9
106 G e n e ra l I I I - 2 214 S p e c ia l V -39
107 G e n e ra l I I I - 2 215 G e n e ra l V-53
109 G e n e ra l V -23 216 G en e ra l I I I - 2

113 S p e c ia l V I -17 217 G e n e ra l I I I - 2
114- S p e c ia l V I-1 7 218 G e n e ra l I I I - 2 2
115 S p e c ia l V -31 219 G e n e ra l V -56
116 S p e c ia l V I-1 9 220 G e n e ra l V -56
119 G e n e ra l 1 1 -6 5 221 G e n e ra l I I I - 1 2
120 G e n e ra l H - 3 3 222 G e n e ra l I I I - 1 2
123 G e n e ra l 1 1 -3 5 223 G e n e ra l I I I -1 2
124- G e n e ra l V -1+5 22b G e n e ra l v - ^ 5
125 S p e c ia l v i -21 225 G e n e ra l v -4 5
126 G e n e ra l V—49 226 G e n e ra l 111-23
127 S p e c ia l v i -23 227 G e n e ra l 111-2
128 S p e c ia l V -!+ l 228 G e n e ra l 111-2
129 S p e c ia l v - 4 i 234 G e n e ra l 11-67
130 S p e c ia l v - 5 i 235 G e n e ra l i r -67
131 G e n e ra l V-M-9 236 S p e c ia l 11-69
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IN D EX 1

K S -S P E C IF IC A T IO N  RESISTORS

KS- S e c t io n  KS- S e c t io n  KS-
No. Use & Page No._____ Use & Page No.

* 8 ¥ f i -  G e n e ra l • —17=2 *
* 8 4 f i -  G e n e ra l------17=2*
*■8^52 G en e ra l------1 7 -2 *

8912 G e n e ra l 1 7 -2  
9913 G e n e ra l 17 -2
9914- G e n e ra l 1 7 -2  

13192 G e n e ra l 1 7 -2  
134-90 G e n e ra l 17 -12  
134-91 G e n e ra l 17 -12  
13^92 G e n e ra l 1 7 -1 2
13609 .General 1 7 -2  
13693 G e n e ra l 1 7 -2  
13697 G e n e ra l 1 7 -2  
13809 G e n e ra l 1 7 -2  
14-179 G e n e ra l 1 7 -6
14-272 G e n e ra l 17 -6  
14-603 G e n e ra l 1 7 -6  
16073 G e n e ra l 1 7 -6  
16122 G e n e ra l 1 7 -6  
16129 G e n e ra l 1 7 -6
16266 G e n e ra l 1 7 -6
16311 G e n e ra l 1 7 -1 6
16312 G e n e ra l 17 -16
16313 G e n e ra l 17 -16  
16314- G e n e ra l 1 7 -1 6
16319 G e n e ra l 1 7 -1 6  
1634-0 G e n e ra l 1 7 -6  
1694-3 G e n e ra l 1 7 -6  
1664-9 G e n e ra l 1 7 -1 0  
16764- S p e c ia l 1 7 -8
16814- G e n e ra l 1 7 -8  
16822 S p e c ia l 1 7 -8  
I 6896 S n e c ia l 1 7 -2 0  
16907 G e n e ra l 1 7 -8  
19077 G e n e ra l 17 -12
19113 G e n e ra l 1 7 -2 0
19190 G e n e ra l 17 -12
19191 G e n e ra l 1 7 -1 2
19192 G e n e ra l 1 7 -1 2  
19238 G e n e ra l 1 7 -8
1994-8 G e n e ra l 1 7 -8  
19796 G e n e ra l 1 7 -2 0  
19769 G e n e ra l 1 7 -8  
19863 G e n e ra l 1 7 -8  
1994-9 G e n e ra l 1 7 -8

Use

*  MANUFACTURE DISCONTINUED

S e c t io n  
& Page
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CODED RESISTORS

.INDEX 2

Code
No.

S e c t io n ,  Page 
. & L in e

Code 
. No.

S e c t io n ,  Page 
&  L in e

Code 
! No.

l8 A H - l - 3 7 18BD H - 3 - 3 18DU
18B I I - 1 - 4 1 18BE I I - i - 3 0 18DW
18C I I - 2 - 8 18BF 1 1 -2 -5 5 18DY
18D I 1 -2 -2 1 18BG I I - 2 - 7 1 18EA
18E I I - 2 f r 2 9 18BH H - 3-23 18EB
18F I I - 2 - 3 1 18BJ I I - 3-28 18EC
18G 1 1 -2 -3 8 18BK I 1 -3 -3 0 18ED
18H I I -2 -4 2 18BL 1 1 -3 -1 5 18EE
18J 1 1 -1 -3 6 18BM H - 3-22 18EF
18K I I - 2 - 7 18BN I I - 2- 65 18EG
18L I I - 2 - 3 3 18BR I I -1 -4 8 18EH
18M I I - 1 - 4 6 18BS I I - 2-10 18EJ
18N 1 1 -2 -3 4 18BT H - 2-37 18EK
18P I I - 2 - 2 5 18BU I 1- 2-61 18EL
18Q I I - 2 - 1 5 18BW I I - 2.-13 18EM
18R I I - I -23 18BY H - 3 - 7 18EN
18S 18CB I I - 3-21 18EP
18T 11-1-5-5 18CF I I - 3-8 18ER
18U I I - 2- 1M- 18CH I 1- 1-6 18ES
18W I I - 2 - 2 7 18CJ I I - 1 - 1 7 18ET
18Y I I - 2-11 18CK 11- 2-76 18EU
18Z I I - 1 - 5 0 18CN I I - 3 - 1 7 18EW
18AA I I - 2-12 18CP I I - 3-29 18EY
18AB 1 1 -1 -4 3 18CR H - 3 - ^ 3 18FA
lSAC I I - 2-81 18CS I I —1—3 18FB
l 8AD 1 1 -2 -4 6 18CT I I - 3 - 3 3 18FC
18AE 11- 3-6 18CU 11-1-5+ 18FD
18AF 11- 2-62 18CW 11- 1 -7 18FE
18AG 1 1 -2 -4 5 18CY n -3 -3 5 18FF
18AH 1 1 -2 -6 3 18DA 1 1 -3 -3 4 18FG
18AJ I I - 2-72 18DB 11- 3-53 18FH
lOkK I I - l J + 9 18DC I I -2 -6 4 18FJ
18AL I I - 1 - 1 5 18DD I I - I -25 18FK
18AM 1 1 -2 -4 8 18DE I 1 -3 -2 0 18FL18AN I I -2 -6 7 18DF I I - 2 - 5 7 18FN
18AP 11- 2-80 18DG 1 1 -2 -7 5 18FP
18AR I 1 -2 -7 0 18DH I I - 3 - 1 3 18FR
18AS I I - 2-66 18DJ I I - I -27 18FS
18AT I 1 -3 -3 7 18DK 1 1 -1 -3 5 18FT18AU I I - 2-69 18DL I I - 2 -16 18FU
18AW I I - 1 - 4 0 18DM I 1 -2 -5 18FW
18AY I I -1 -1 1 18DN 1 1 -3 -5 8 18FY
l8BA H - 3 - M f 18DP I I - I -29 18GB
lSBB i i - r -10 18DR n - 3 - i 4 18GC
18BC I I - 2 - 7 7 18DS 1 1 -3 -3 8 18GD

S e c t io n ,  Page 
i & L in e  ,

I 1 -3 -5 5
I I - 2-18 
i r - i -28  
1 1 -3 -7 5  
I I - 2 - 9
1 1 -3 -6 9  
I 1 -2 -6  
1 1 -2 -2 4  
1 1 -3 -4 8  
1 1 -1 -3 ^
1 1 -3 -4 7
i r - 2-52
1 1 -3 -5 1
I I - 2 - 1 7

I I - 3 -1 0  
I 1 -2 -20  
I I - 2 - 2 6  
H - 3 - 6 4  
1 1 -2 -4

I 1 -2 -7 9  
11- 3-66 
1 1 -3 -4 0  
I I - 2 - 5 1  
I 1 -3 -1 9
11- 3-60
I I - 2 ~ 4 l
I I - 2 - 3
I I - l ' - 4 2
1 1 -3 -7 3
I I - r - 4 7  
i r - 3 - 6 5  
1 1 -3 -5 6  
H - 3 - 9  
I I —3—i1
I I - 3 - 7 0  
I I -3 -5 7  
11- 3-61 
I 1 -1 -1 9  
I I - 1 - 3 3
i i - r - 2 2  
11- 2-82 
I I - l - ¥ f  
I 1 -1 -1 3  
I I - 2 - 3 0

x i M arch 1966
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CODED RESISTORS

Code 
' No.

S e c t io n ,  Page 
& L in e

Code 
' No.

S e c t io n ,  Page 
& L in e

Code
No.

S e c t io n ,  ' 
& L in e

18C-E 1 1 -3 -3 6 18JK 11- 2-56 19P I I - 7 - 2 7
18GF 11- 3-16 18JL I 1- 1-32 19S I I - 9-28
18GG I 1 -3 -1 18JM 1 1 -2 -3 5 191 1 1 -7 -4 2
18GH n - 3-5 18JN I 1- 2-§ 4 I 9W I I - 6-ifO
18 GF I I - 2-22 I 8JP 11- 2-28 191 1 1 -7 -8
18 GK I I - 2-7 4 l 8JR 1 1 -2 -4 4 19Z 1 1 -1 1 -3 3
18 GL 11- 3-68 18JS i r - 2-2 19AB H - l l -34
18GM 11-3-50 , 18JT I 1- 1-26 19AC I I - 9-29
18GN I I - 3 - 3 1 18JU 1 1 -3 -4 2 19AD I I - 12-30
18 GP I I - 2-39 18JW H - 3 - 7 7 19AF 11- 12-20
18 GR n - r - i4 18JY I I - 2-78 19AG 1 1 -1 1 -3 5
18 GS 11- 1-16 18KA 1 1 -3 -4 9 19AH 1 1 -1 4 -3 0
18GT 1 1 -3 -6 7 18KB I I - 3 - 6 3 19AJ 1 1 -1 3 -3 6
18GU i i - r -21 18KC I 1 -3 -11 19AK I I - 1 0 - 4
18GW i i —i —18 18KD I I - 2-85 19AL I I - 8-36
18GY i i -2 -8 4 l 8KE 11- 3-12 19AM I I - 9-9
l 8HA 11- 3-24 18KF I I - 3 - 7 6 19AN 1 1 -1 4 -4 2
18HB 11 -3 - i f  6 18KG I 1- 1-20 19AP 1 1 -1 3 -1 7
I 8HC 1 1 -3 -5 2 18KH I I - 2-68 19AR I I - 9-30
I 8HD 11- 2-60 18KJ I I - 3 - 7 1 19AS 11- 13-8
18HE I I - 3 - 7 2 18KX I 1 -3 -3 9 19AN I I - 9 - 3 1
I 8HF I I - 3-2 18KL I I - 2-36 19AW i r - 6-21
18HG I I - 2-83 18KM 1 1 -1 -3 9 19AY I I - 9-10
I 8HH 11- 1-1 18KN I I - 3-32 19BA 11- 19-21
18HJ I 1- 1-2 18KP U - 3J +5 19BB 1 1 -1 5 -2 4
18HK I I - 1 -8 18KR 11- 3-18 19BC I I - 9 - 1 1
I 8HL 11- 1-9 18KS I I - 3-25 19BD 1 1 -1 0 -4 3
I 8HM I I - 1-12 18KT H - 3 - 5 9 19BE I I - 8 - 5
l 8HM 1 1 -1 -2 4 18KU 11- 3-62 19BF 1 1 -1 7 -4 0
18HP 1 1 -1 -3 8 I 8KW H - l - 5 19BG 1 1 -1 3 -3 7
I 8HR H - 2-19 18KY 11- 3-27 19BH 1 1 -1 0 -4 4
18HS I I - 2-23 18LA 1 1 -2 -4 9 19BJ I I - 16-6
18HT I I - 2-32 I9 A I I - 8-22 19BK 1 1 -8 -3 7
18HU 11- 2-47 19B I I - 8 - 3 0 19BL I I - 6-10
18HW X I - 2-53 19C 1 1 -8 -3 1 19BM 1 1 -1 9 -3 7
18HY 11- 2-58 19D I I - I O - I 8 19BN I I - 7-28
18JA I I - 2 - 5 9 19E 11- 8- I f 19BP I I - 1 5 - 6
I 8JB I I - 2-73 19F I 1- 8-32 19BR I I - 1 4 - 1
18JC 11- 3- i f 19G I 1 -8 -3 3 19BS I I - 7 - 2 9
18JD I 1 -3 -2 6 19H I I - 8-34 19BT I I . - 6 - 4 1
18JE n - 3- 5^ 19J 11- 6-39 19BU 11- 12-16
I8 J F I I - 2 - i fO 19K 1 1 -1 0 -4 2 19BW 1 1 -1 6 -2 3
18JG i r - 2-43 19L 1 1 -9 -2 7 19BY I I - 1 4 - 1 6
18JH I I —2—50 19M I 1 -7 -2 6 19CA I I - 13-25
I8 J J I I - 2 - 1 19N I I - 6 - 2 8 19CB H - l l -4 5
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CODED RESISTORS

Code
No.

S e c t io n ,  Page 
& L in e

Code
No.

S e c t io n ,  Page 
& L in e

•Code
No.

19CC 1 1 -1 6 -2 4 19EH 1 1 -8 -2 7 19 GP
19CD I I - 1 2 - 1 19EJ 1 1 -8 -1 3 19GR
19CE I I - 1 2 - 2 19EK I I - 7 - 9 19GS
19CF H - 1 5 - 1 4 19EL 1 1 -1 1 -3 9 19GT
19C G I I - 15-7 19EM I I - 1 2 - 6 19GU
19CH 1 1 -1 0 -4 5 19EN I I - 1 3 - 1 1 19 GW
19C J 1 1 -1 4 -3 5 19EP 1 1 -9 -4 4 19GY
19CK I I - 9 - 3 2 19ER i :e- | - 3 19HA
19CL 1 1 -1 2 -4 19ES 1 1 -8 -2 0 19HB
19CM H - 9 - 3 3 19ET I I - 8 - 1 4 19HC
19CN I I - l l - l 19EU 1 1 -1 6 -2 6 19HD
19CP I I - 18-38 19EW I I - 1 9 - 2 19HE
19CR 1 1 -1 6 -2 5 19EY 1 1 -1 7 -4 2 19HF
19c S I I - 8-38 19FA I I - 8 - 2 1 19HG
19CT I I - 8 - 1 5 19FB I I - 7 - 3 19HH
19CU I I - I I -36 19FC I I - 8-3 19HJ
19CW 1 1 -1 1 -3 7 19FD 1 1 -7 -1 4 19HK
19CY I I - 16-20 19FE I I - 7-38 19HL
19DA 1 1 -1 4 -2 5 19FF I I - 1 0 - 6 19HM
19DB I I - 6-3 19FG H - l l - 5 19HN
19DC I I - 1 7 - 7 19FH 1 1 -9 -3 ^ 19HP
19DD 1 1 -1 2 -4 4 19FJ H - l l -20 19HR
19DE I I - 8-16 19FK 1 1 -1 0 -3 0 19HS
19DF 1 1 -1 1 -4 3 19FL I I - I 6-16 19HT
19DG I I - 12-17 19FM I I - 1 6 - 1 19HU
19DH 1 1 -1 5 -1 0 19FN 1 1 -1 4 -4 4 19HV/
19DJ H - l l -3 0 19FP 1 1 -1 3 -2 7 19HY
19DK 1 1 -1 0 -3 9 19FR I I - I 6-13 1§JA
19DL I I - 9 - 1 2 19FS I I - 12-32 I9 JB
19DM I I - 6-2 19FT 1 1 -1 5 -2 0 19JC
19DN I I - 1 1 - 2 19FU 1 1 -1 3 -1 8 19JD
19DP I I - 6 - 4 19FW 1 1 -1 6 -4 2 19 JE
19DR X l—6—l l 19PY I I - 12-13 19JF
19DS I I - 1 6 - 7 19GA 1 1 -1 6 -3 4 19 JG
19DT 1 1 -1 2 -3 1 19GB 1 1 -1 0 -1 3 19JH
19DU I 1 -1 1 -3 19GC 1 1 -1 0 -1 1 19JJ
19DW 1 1 -1 5 -3 9 19 GD 1 1 -1 4 -2 9 19JK
19DY 1 1 -1 7 -1 7 19GE 1 1 -1 7 -1 8 19 JL
19EA H - l l -29 19GG I I - 6-32 19JM
19EB I I - 7 - 3 0 19 GH I I - 1 7 - 1 19JN
19EC 1 1 -1 8 -1 5 19GJ 1 1 -1 5 -2 8 19JP19ED H - 9 - 2 2 19 GK I I - 15-29 19JR19EE I I_ 1 0 - 3 3 19 GL 1 1 -1 5 -3 0 19JS
19EF I I - 7-5 19 GM 1 1 -1 6 -3 5 19JT19EG 1 1 -1 7 -4 1 19GN 1 1 -1 5 -3 1 19JU

INDEX 2

S e c t io n ,  Page 
& L in e

1 1 -1 5 -4 3
11-10-1*0
I I - 1 0 - 3 7
I I - 9 - 2 0
I I - 7 - 2
II-7 -1 1
II-7 -2 1
11-8-1*5
I I - 9 - 1 3
H - 7 - 3 1
1 1 -1 4 -3 7
1 1 -1 5 -3 2
1 1 -1 8 -2 2
1 1 -1 9 -4 1
1 1 -1 1 -2 6
I 1 -11-27  
I I - 1 5 - 3 3  
H -1 7 -3 4  
11 -11-23  
11 -11-24
I I - 6 - 4 2
1 1 -8 -7
I I - 8 -8
11- 12-21
II-7 -3 2
II-8 -4 0  
H - 7 - 3 3  
I I —10—31 
I I - 7-34
11-14-38
I I - 15-34 
I I -2 1 -1  
II-11-6 
11-14-31 
II-1 3 -1
1 1 -1 0 -1 4  
I 1 -8 -4 1  
1 1 -1 5 -3 5
I I - 21-39
1 1 -1 7 -4 5

1 1 -1 1 -3 1
1 1 -9 -8
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Code
No.

S e c t io n ,  Page 
& L in e

Code
No.

S e c t io n ,  Page 
& L in e

Code
No.

19JW
19^Y
19KA
19KB
I9KC

H -9 .1 + 0  
I 1 -1 5 -2  
I I - 10-8 
11- 11-16 
H - 9 - 7

19ME
19MF
19MG
19MH
19MJ

11- 16-18 
11-6-24- 
1 1 -7 -3 5  
11-7-4-0  
I I - 9 - 3

19PK
19PL
19PM
19PN
19PP

H
H

H
H

H
vQ

 vQ
 vO

 vQ
vQ 1 1 -7 -6

I I - 7-22
11-7-24-
I I - 13-2
H - 1 5 - 1 7

19MK
19ML
19MM
1 9 M
1§MP

11-9-4 -
1 1 -1 1 -1 7
11- 10-38
1 1 -1 3 -3 1
11-14—3

19PS
19PT
19PU
19PY
19RA

19KJ
I9K K
19KL
19KM
19KIT

I I - 1 7 - 1 0
I I - 12-39
1 1 -1 5 *4
H - 10-20
11- 12-29

19MR 
I9MS 
19MT 
19W  
19 MW

II - 1 6 - 4 -  
I I -1 0 -3  
1 1 -1 2 -1 5  
1 1 -1 4 -2 7  
I I - I 6 - 2 7

19RB
19RC
19RD
19RE
19RF

I9KP
19KR
19KS
19KT
I 9KU

I I - 1 7 - 2 0
11- 21-28
11-9-4-5
11-10-24-
I I - 6-18

19 MY 
19M  
19KB 
19NC 
19ND

I I - 1 I - 4 - 1  
I I -8 -2  
11-8-4-2 
1 1 -7 -3 9  
I I - 9-6

19RG
19RJ
19RK
19RL
19RM

19KW
19KY
19LA
19IB
19LC

I I - 6 -7
11-20-4-1
I I - 15-32
1 1 -1 2 -3 5
I I - 1 1 - 7

19NE
19NF
19NG
19NH
19NJ

1 1 -1 3 -1 9
1 1 -9 -2 3
I I - 18-9
1 1 -1 2 -3 7
1 1 -6 -4 4

19RN
19RP
19RR
19RS
19RT

193X>
19LE
19LG
19LH
19LJ

I I - 10-1
11- 1^-32
11- 10-21
H -1 4 --3 3
11- 8- 2*1-

19NK
19NL
19NM
19NN
19NP

I I - l 4 —6 
H - 9- I 6 
11-12-4-0  
11- 12-18 
I I - 11-8

19RU
19RW
19RY
19SA
I9SC

19LK
19LL
19LM
19LN
19LP

I I -1 0 -9  
11- 12-26 
I I - 1 5 - 9  
1 1 -1 7 -9  
11-17-4-

19NR
19NS
19NT
19NU
19NW

I I - 7 - 3 7  
11-7-44- 
I I - I 6-38 
I I -1 1 -9  
1 1 -1 7 -2 2

19SD
19SE
19SF
19SG
19SH

I9LR
19IS
19LT
19LU
19LW

I I - 8-18
I I - 7 - 1 2
1 1 -1 2 -2 7
I I - 6-13
11-6-22

19BY
19PA
19PB
19PC
19PD

I I - 8 - 9
I I - 6 - 3 0
II-1 4 - -1 3
1 1 -1 1 -1 5
H - 1 3 - 3 5

19SJ 
19SK 
I9S  L 
19SM 
19SN

1911
I9MAl
19MB
19MC
19MD

1 1 -9 -1 5
I I - i r - 2 8
1 1 -1 6 -1 5
1 1 -1 7 -6
1 1 -1 0 -1 5

19PE
19PF
19PG
19PH
19PJ

11-15-16
I I - 16-12
1 1 -1 5 -2 1
I I - 8-10
1 1 -1 7 -2 3

19SP
19SR
19SS
19ST
19SU

S e c t io n ,  Page 
& L in e

I I - 1 2 - 7
11-12-4-1
11- 12-28

11 - 2 0 -2 0
I I - 7 - 4 5
I I -1 5 -4 -0
1 1 -1 3 -^ 1
I I - 1 2 -9
I I - 1 1 - 1 0
11- 18-3
1 1 -1 7 -1 3
11 - 19-16
11- 13-6
I 1 -1 9 -1  
1 1 -1 1 -1 1  
11-14—7 
1 1 -1 8 -2 7  
11 -20-34-

1 1 -1 9 -4 5  
11- 22-13 
1 1 -1 0 -1 6  
I 1 -9 -1  
1 1 -1 7 -2 7
I I - 7 - 1
11 -7 -4 -
11 - 1 2 -2 2
11 - 2 0 -2 1
11-7-4-1
11 -21 -4- 
I I -1 8 -1 9  
II-1 4 --4 - 
I I -1 5 -3  
1 1 -1 5 -1 8
1 1 -1 5 -2 3  
H - 1 3 - 3 0  
11- 12-38 
I I - 13-4-2 
11-20-14-

1 1 -1 7 -2 9
I I - 1 8 - 5
I I - 2 2 - 3
I I - 9 - 1 9
1 1 -1 3 -2 0
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Ho.

CODED RESISTORS
IHDEX 2

Code
Ho.

S e c t io n ,  Page 
& L in e

CODED RESISTORS
Code S e c t io n ,  Page 

Ho. & L in e
Code

Ho.
S e c t io n ,  Page 

& L in e
19SW I I - lM - 2 8 19WE 1 1 -1 3 -2 1 19AAM 1 1 -1 5 -2 2
19SY H - l ^ - 8 19WF 1 1 -1 3 -5 19AAH 1 1 -1 6 -1 91§TA 1 1 -1 6 -2 8 19WG I 1- 19-9 19AAP I I - 1 7 - l ^19TB 1 1 -1 9 -3 0 I9WH H - 21-15 19AAR 11- 18- 3^19TC X1—21—8 19WJ I I - l l f - 1 4 19AAS I I - 1 9 - 7
19TD 1 1 -1 1 -1 2 19WK I I - 9 - if3 19AAT 1 1 -1 9 -81§TE 1 1 -2 0 -2 2 19WL H - l^ - 4 - 5 19AAU I I - l 8 - l f 519TF 1 1 -1 7 -2 5 19WM 11- 22- i f 19AAW I l - lS - I f O19TG I 1 -6 -9 19WN 1 1 -1 0 -2 6 19AAY 11- 18-3219TH I I - 6 - 2 0 19WP H - 1 7 - 3 7 19ABA 1 1 -1 8 -3 0
19TJ I I - 2 1 - 1 0 19WR 1 1 -1 8 -2 6 19ABB I I - l 8 - 2 * f
19TK 11- 7-18 19WS I I - 6-36 19ABC 11- 18-2119TB 1 1 -2 0 -1 5 19WT I I - 13- V 3 19ABD 1 1 -2 1 -3 ^
19TM 1 1 -1 6 -1 0 19WU I I - 8 - 2 5 19ABE 1 1 -1 1 -4 0I9TN 11- 9-18 19WW I I - 9 - 2 19ABF 1 1 -9 -3 8
19TP 1 1 -1 2 -1 9 19WI H - 9 - 3 7 19ABG 11- 18-121§TR I I - 1 8 - 6 19YA I I -1 5 -^ 1 19ABH I 1 -8 -2 6
19TS H - 1 9 - 3 1̂ 19YB n - 15-5 19ABJ 1 1 -2 1 -^ 1
19TT 1 1 -1 2 -1 0 19YC 1 1 -1 1 -1 9 19ABK I I - l I f - 2 6
19TU 1 1 -1 8 -2 9 19YD 1 1 -1 ^ -2 1 19ABL 1 1 -2 1 -2 5
19TW I 1 -1 6 -2 19TB 1 1 -1 8 -1 3 19ABM 11- 22-2919TY I I -7 -2 6 19YF I I - 1 9 - 1 1 19ABH I I - 6 - 1  '
19UA I I - 2 2 - 5 19YG I I - l 8 - I f  2 19ABP I I - I 8-8
19BB I I - 1 8 - 7 19YH 1 1 -1 8 -3 5 19ABR I I - 1 6 - J f l19UC II-6 -1 1 + 19YJ 1 1 -1 8 -3 1 19ABS 11- 19-35
19UD 1 1 -1 1 -1 3 19YK 1 1 -1 7 -3 6 36F V -2 -119UE 1 1 -1 8 -3 9 19YL 1 1 -1 8 -2 0 36G 7 -2 -2
19UF I I - i ^ - 9 19YM I 1 -1 7 -2 36H 7 - 2-3
19UG 1 1 -1 ^ -1 0 19YH 11- 21-30 36J 7 - 2 -4
19UJ I I - 1 6 - 3 19YP I I - 7 - 1 7 36K 7- 2-5
19UK I 1 -1 3 -7 19YR I 1 -8 -1 36L 7 -2 -6
19UL I I - I O -25 19YS I I -1 0 -1 2 36M 7 - 2 -719DM I I - 7 - 7 19YT I I - 1 0 - 3 * f 36U 7 - 2 -8
19UH 1 1 -1 5 -1 5 19YU 11- 12-25 36W 7 -2 -9
19UP 11- 13-22 19YW 11- 13-23 36Y 7 -2 -1 0
19DR I 1 -1 3 -3 ^ 19YY 11- 10-27 36AA 7 -2 -1 1
19US I I - 1h—23 19AAA I l - l l - W 36AR 7 -2 -1 2
19UT I I - 6 - 1 9 19AAB I I - 13- l f 36AS 7 -2 -1 3
19DU 1 1 -1 9 -6 19AAC 11- 13-^5 36AT 7-2-14-
19UW I I - 6-16 19AAD n - i a - i f i 36AU 7 -2 -1 5
19UY I I - l l - l ^ f 19AAE I I - l L - 1 2 36AW 7 -2 -1 6
19WA I I -1 1 -1 8 19AAH I I - 13- I f l f 36BY 7 -2 -1 719WB I I - 6-31 19AAJ 11- 7-36 36CA 7 -2 -1 8
19WC II - 8 -4 - 3 19AAK 11- 18-23 36 CB 7 -2 -1 919WD I I - 2 I —l^ f I9AAL 11 -1^-34 - 36CC 7 -2 -2 0
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IN D E X  2
CODED RESISTORS

Code
No.

36CE
36CG
36CH
36CJ
36CK
36CL
36CM
36CN
36CP
36CR
36CS
36CT
36CD
36CW
36DA
36DB
4oA
4oB
40D
40H
40J
4oK
40L
4oM
Ho n

Ho p
Hor
Hos
H-ot
Hou
4ow
H-OY
H-oab
4oAD
H-oae
Hoaf
Ho a g
H-oah
HoAJ
H-oak
H-cal
H-oam
H-oan
H-OAP
H-OAS

M arch

S e c t io n ,  Page 
& L in e

Code
No...

S e c t io n ,  Page 
& L in e

'Code 
No. . .

’S e c t io n ,  Page 
& L in e  _

7 -2 -2 1 Hoat 7 -1 0 -3 0 H-H-N 1 1 -4 1 -2 6
7 -2 -2 2 H-oan 7 -1 0 -3 1 44w 1 1 -4 1 -2 2
7 -2 -2 3 H-oaw 7 -1 0 -3 2 44Y 11^ 1-23
7 -2 -2 4 Hoay 7 -1 0 -3 3 44AA I I - 4 1 - 5
7 -2 -2 5 H-oba 7 - I O - 3H- HH-AB 1 1 -4 1 -3
7 -2 -2 6 H-obb 7 -1 0 -3 5 H-HAC I 1 -4 1 -8
7 -2 -2 7 H-OBC 7 -1 0 -3 6 H4ad 1 1 -4 1 -1 5
7 -2 -2 8 Hobd 7 -1 0 -3 7 44ae 1 1 -4 1 -2 4
7 -2 -2 9 H-OBE 7 -1 0 -3 8 H4af 1 1 -4 1 -2 5
7 -2 -3 0 H-OBG 7 -1 0 -3 9 H4ag 1 1 -4 1 -2 7
7 -2 -3 1 4obh 7-lO-H-O H-4AH I 1 -4 1 -2 8
7 -2 -3 2 40BK 7 -1 0 -H -l H-H-AJ 1 1 -4 1 -2 9
7 -2 -3 3 4obl 7-10-H-2 H4AK 1 1 -4 1 -3 0
7 -2 -3 4 HOBN 7 -1 0 -4 3 H-H-AL 1 1 -4 1 -7
7 -2 -3 5 H-OBP 7 - i o -H 4 44AM I 1 -4 1 -2
7 -2 -3 6 HOBR 7- 10-H-5 H-HAN I I - 4 1 - 1
7 -1 0 -1 Hobs 7 -1 1 -1 59A 1 1 -4 3 -1 8
7 -1 0 -2 H-OBT 7 -1 1 -2 59B 1 1 -4 3 -1 9
7 -1 0 -3 H-OBU V - l l - 3 59C 1 1 -4 3 -1 3
7 -1 0 -4 40BW 7 -1 1 -4 59D 1 1 -4 3 -1 0
7 -1 0 -5 H-OBY 7 - 11-5 59E 1 1 -4 3 -1 1
7 -1 0 -6 H-oca 7 -1 1 -6 59F 1 1 -4 3 -1 4
7 -1 0 -7 H-ocb 7 -1 1 -7 59G 1 1 -4 3 -3
7 -1 0 -8 H-occ 7- 11-9 59H 1 1 -4 3 -1 2
7 -1 0 -9 4ocd 7 -1 1 -1 0 59K 1 1 -4 3 -9
7 -1 0 -1 0 HOCE 7 -1 1 -1 1 59L 1 1 -4 3 -1 5
7 -1 0 -1 1 H-OCF 7 -1 1 -1 2 59M 1 1 -4 3 -1 6
7 -1 0 -1 2 H-OCG 7 -1 1 -1 3 59N 1 1 -4 3 -1 7
7 -1 0 -1 3 H-OCJ 7 -1 1 -lH - 59P 1 1 -4 3 -4
7 -1 0 -lH - H-ock 7 -1 1 -1 5 59R 1 1 -4 3 -7
7 -1 0 -1 5 H-ocl 7 -1 1 -1 6 59S I I - 4 3 - 2
7 -1 0 -1 6 H4A II-H -1 -1 2 591 1 1 -4 3 -6
7 -1 0 -1 7 HH-B II-H -1 -1 1 59U 1 1 -4 3 -1
7 -1 0 -1 8 bbc I I - H - i - 6 59W 1 1 -4 3 -5
7 -1 0 -1 9 44D I  I -H - l-2 0 59Y 1 1 -4 3 -8
7 -1 0 -2 0 HH-e I I -H - r - lH - 6 OB I I - 4 6 - 6
7 -1 0 -2 1 44G II-H -1-18 60C I I - 4 6 - 5
7 -1 0 -2 2 HH-j 1 1 -4 1 -1 7 60D I 1 -4 6 -7
7 -1 0 -2 3 HH-IC I I -H - i -1 3 60E 1 1 -4 6 -2
7 -1 0 -2 4 44l I I -H -1-10 60F I 1 -4 6 -3

7 -1 0 -2 5 HH-M .1 1 -4 1 -4 60H I I -4 6 -4
7 -1 0 -2 6 HH-N 1 1 -4 1 -2 1 60J I I -4 6 -1
7 -1 0 -2 7 44p I I - H - l -19 60K I I - 4 6 - 8
7 -1 0 -2 8 H4R I I - H - l - 1 6 63A V -1 4 -4
7 -1 0 -2 9 44s I I - H - l - 9 63B 7 -1 4 -5

1966 x v i



CODED RESISTORS
INDEX 2

Code S e c t io n ,  Page
No._________ & L in e

63c V -3>-7
63D V - l^ -1 1
63E V -lV -12
63F V-11+-15
63G V -1W 8
63H Y -lb -2 2
63J V - lV -2 3
63K V -l^ -2 4 -
63L V -lH —26
63M V -1I+-30
63N V -1I+-31
63P
63R

V - l i f - 3 7
V -lV -4 -2

63s V - l^ - l+6
63T V - l^ f-5 1
63U v - iJ f-53
63W V -ii+ -5 9
63Y V -3J+-71
63 M V-1^-^-0
63AB V -11+-76
63AC V -1^-66
6 3 AD V - lV -58
63AE Y - lb - b l
63AF V - l i f - 1+3
63AG V - l^ -3 3
63AH V -1I+-71+
63AK V - l^ -2 7
63AL V - iif -19
63AM Y - ib -3b
63AN Y -lb -2 1
63AP V -3J+-55
63BB V -15-8
63BF V -3.5-7
63BH Y -ib -k 7
63BJ V - i i f -57
63BK V - iif - it -5
63BN Y - ib -1 6
63BT v - i H -39
63BU V -12+-1
63CE v - 15-5
63CH V - lV -6 8
63CJ V - l^ f-2 9
63CK V -i^ -5 6
63CL V - lV -17
6301 V -i^ f-50

Code
No.

S e c t io n ,  Page 
& L in e

Code
No.

63CN Y -lb -6 0 6 f̂C
63CP V - lV -2 8 6t o
63CR Y - lb - lb 6^-E
63CS Y - lb -6 3 6^-F
63CT Y -lb -7 7 65B
63CU Y -lb -7 2 65C
63CW Y -lb -b 8 67A
63CY Y -lb -b b 67B
63DA Y -lb -5 2 67C
63DB Y - lb - b 9 67D
63DC Y - lb - b b 67E
63DE V - lb -32 67F
63DF Y - l i f -38 67G
63DG Y - ik - 6 5 67H
63DH V -1I+-36 67J
63DJ Y - lb - 6b 67K
63DK V - lb -62 67L
63DL V - lb - 6l 67M
63DM V - lb - 6 7 67N
63DN V - l l f - 7 0 71A
63DP Y - lb - 3 733
63DT Y - ib - 7 5 80A
63DU Y - ib - 9 80D
63DW Y - ib -13 80E
63DY V -1 5 -1 80F
63EA Y -15-b 80G
63EB V -15-6 80L
63EC V -15-12 80R
63EF Y -ib -2 80S
63EJ V -15-10 80T
63EK V -1 5 -1 1 80W
63EN V -1 5 -3 80Y
63EP Y -15-2 80AA
63ES Y -lb -6 80AC
63EW V -1 5 -9 80AD
63FD V - lV -2 0 80AE
63FE V -1 5 -1 3 80AF
63FF V -14--73 80AG
63FG V -1I+-69 80AJ
63FH Y -lb~ 35 80AK
63FJ Y -lb -8 80AN
63FK Y -ib -1 0 80AT
63FL Y -lb -2 5 80AY
6^A I I I - 2 - 1 80BA
6bB I I I - 2 - 2 80BB

S e c t io n ,  Page 
& L in e

I I I - 2 - 3  
I I 1 -2 -b
I I 1 -2 -5  
I I 1 -2 -6  
I I I - 2 - 8
I I 1 -2 -9  
1 1 -^ 7 -1 2  
II-U -7-2  
11-1+7-1}. 
I I - 1+7-8
II- i+ 7 -1 0
H -^ -7 -3
I I- ii-7 -7
I I - J f7 -1 3
I lJ + 7 - 5
I I - 1+7-9
I I - 4 7 - 1 1
H -^ 7 -1
11-1+7-6
H -^ 9 -1
I I - I j - 9 - 2
V -19-11
V -18-16
V -18-19
V -18-22
V -19-1
V -19-3
V -19-9
V -19-10
V -19-12
V -1 9 -1 3
V-19-14-
V -19-15
V -19-16
V -18-18
V -18-20
V -18-21
V -1 9 -2
V -19-6
V -19-7
7 -1 8 -^
V -18-11
V - i8-^3

V-18-23
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IN D E X 2 .CODED RESISTORS
Code

No.
S e c t io n ,  Page 

& L in e
Code

No.
S e c t io n ,  Page 

& L in e
Code

No.
S e c t io n ,  ] 

& L in e
80BC 7 -1 8 -3 8 81fB I I - 53-5 89AL 71- 5-29
80BD 7 - l8 - 2 * f 8bC I I - 5 3 - 6 89AM 7 1 -5 -3 0
80BE 7 -1 8 -2 5 8*fD I I - 53 -3 89AN 7 1 -5 -3 180BF V -18-26 8^-E I 1 -5 3 -1 89AP 7 1 -5 -3 2
80 BG V -18-27 8*fF 11- 53-2 89AR v i - 5-33
80BH V -18-28 8^G 1 1 -5 3 -8 89AS 7I - 5- 3I+
80BK V -18-^-2 8H-E n - 53-7 89AT 7 1 -5 -3 580BL V - I8 -2 9 85C 11 -5 5 -2 89AU 7 1 -6 -1
80BM V -18-30 85D I I -5 5 -1 89AW 7 1 -6 -2
80BW V -1 8 -3 1 88A 7 1 -2 -1 89AY 7 1 -6 -3
80BP 7 -1 8 -3 2 88B 7 1 -2 -2 89BA 7 I - 6 - i f
80BR 7 -1 8 -3 3 88C 7 1 -2 -3 89BB 7 1 -6 -5
80BS 7 - 18- 3^ 88D 7 1 -2 -4 89BC 7 1 -6 -6
80BT 7 -1 8 -3 5 88E 7 1 -2 -5 89BD 7 1 -6 -7
80BIT 7 -1 8 -3 6 88P 7 1 -2 -6 89BE 7 1 -6 -8
80BY 7 -1 8 -3 7 89A 7 1 -1 1 -1 0 89BF 7 1 -6 -9
80CA 7 -1 8 -3 9 89B 7 1 -1 1 -2 0 89BG 7 1 -6 -1 0
80 CB V -1 8 -4 0 89c 7 1 -5 -1 89BH 7 1 -6 -1 1
80CC 7- I 8J + I 89D 7 1 -5 -2 89BJ 7 1 -6 -1 2
80 CH 7 -1 8 -1 89E 7 1 -5 -3 89BK ' 7 1 -6 -1 3
80CJ 7 -1 8 -2 89F 7 I- 5 - ^ f 89BL 7 1 -6 -1 ^
80CK 7 -1 8 -3 89G 7 1 -5 -5 89BM 7 1 -6 -1 5
80CL 7 -1 8 -6 89H 7 1 -5 -6 89BN 7 1 -6 -1 6
80CM 7 -1 8 -9 89J 7 1 -5 -7 89BP 7 1 -6 -1 7
80 CN 7 -1 9 -8 89K 7 1 -5 -8 89BR 7 1 -6 -1 8
80CP 7 -1 8 -1 3 89L v i - 5 - 9 89BS 7 1 -6 -1 9
80CS 7 -1 8 -5 89M 7 1 -5 -1 0 89BT 7 1 -6 -2 0
80CT 7 -1 8 -8 89N 7 1 -5 -1 1 89BD 7 1 -6 -2 1
80CW 7 -1 8 -7 89P 7 1 -5 -1 2 89BW 7 1 -6 -2 2
80 CT 7 -1 8 -1 0 89R 7 1 -5 -1 3 89BY 7 1 -6 -2 3
80DA 7 -1 8 -1 2 89S 7 1 -5 -1 ^ 89CA 7 I - 6 - 2 1*
80DB 7 - l8 - l * f 89T 7 1 -5 -1 5 89CB 7 1 -6 -2 5
80DC 7 -1 8 -1 5 89U 7 1 -5 -1 6 89CC 7 1 -6 -2 6
80DD 7 -1 8 -1 7 89W 7 1 -5 -1 7 89CD 7 1 -6 -2 7
80DG 7 -1 9 -^ f 89Y 7 1 -5 -1 8 89CE 7 1 -6 -2 8
80DH 7 -1 9 -5 89AA 7 1 -5 -1 9 89CF 7 1 -6 -2 9
80DJ 7 - 1 8 - V f 89AB 7 1 -5 -2 0 89CG 7 1 -6 -3 0
82A I I - 5 I - 3 89AC 7 1 -5 -2 1 89CH 7 1 -6 -3 1
82B I I - 5 I - 2 89AD 7 1 -5 -2 2 89CJ 7 1 -6 -3 2
82C I I - 51-6 89AE 7 1 -5 -2 3 89CK 7 1 -6 -3 3
82D I I - 5 1 -^ 89AF 7 I - 5 -2 * f 89CL 7 I - 6 - 3 1!-
82E I I - 5 I - 7 89AG 71- 5-25 89CM 7 1 -6 -3 5
82F I I - 5 1 - 1 89AH 7 1 -5 -2 6 89CN 7 1 -7 -1
82G I I - 5 1 - 5 89AJ 7 1 -5 -2 7 89CP 7 1 -7 -2
81fA 11-53-4- 89AK 7 1 -5 -2 8 89CR 7 1 -7 -3
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Code
No.

CODED RESISTORS
INDEX 2

89CS
89CT
89CU
89CW
89CY
89DA
89DB
89DC
89DD
89DE
89DF
89DG
89DH
89DJ
89DK
89DL
89DM
89DN
89DP
89DR
89DS
89DT
89DU
89DW
89DX
89EA
89EB
89EC
89ED
89EE
89EF
89EG
89EH
89EJ
89EK
89EL
89EM
89EN
89EP
89ER
89ES
89EP
89EU
89EW
89EI

S e c t io n ,  Page Code S e c t io n ,  Page Code
& L in e  No.  & L in e_ No.
V I - 7 - 4 89FA V I-9 -2 3 92AB
V I - 7 - 5 89FB V I-9 - 2 4 92AD
V I- 7 - 6 89FC V I-1 0 -3 8 92AE
V I - 7 - 7 89FD V I - 8-6 92AG
V I - 7-8 89FE V I - 8 - 7 92AH

V I - 7 - 9 89FF V I - 8-8 92AJ
V I-7 -1 0 89FG v i - 11-1 92AL
V I-7 - 1 1 89FH V I - 10-1 92AM
V I - 7 -12 89FJ V I -1 0 -2 92AN
V I-7 -1 3 89FK v i - 10-3 92AP
V I-7 - 1 4 89FL V I-1 0 -4 92AR
V I-7 - 1 5 89FM v i - 10-5 92AS
V T -7-16 89FN V I-1 0 -2 0 92AT
V I-7 -1 7 89FP V I-7 -1 9 92AU
V I-7 -1 8 89FR V I-7 -2 0 92AW

v i - i o -3 5 89FS V I-7 -2 1 92AY
V I - 8-1 89FT V I-7 -2 2 92BA
V I - 8 - 2 89FU V I-7 -2 3 92BB
V I- 8 - 3 89FW V I- 7 - 2 4 92BC
V I - 8 - 4 89FY V I-7 - 2 5 92BD

V I - 8 - 5 89GA V I-7 -2 6 92BE
V I-1 0 -3 6 89 GB V I-7 - 2 7 92BF
V I - 9-1 89GC V I-7 - 2 8 92BG
V I - 9 - 2 89GD V I-7 - 2 9 92BH
V I - 9 - 3 89GE V I-7 - 3 0 92BJ
V I - 9 - 4 91A H - 5 7  , 92BM
v i - 9 -5 92A 1 1 -2 5 -4 2 92BP
V I - 9-6 92B I 1 -2 5 -4o 92BR
V I - 9 - 7 92C 1 1 -2 6 -1 6 92BS
V I - 9-8 92D 11- 26-32 92BT

V I - 9-9 92E 11- 27-1 92BU
V I - 9-10 92F 1 1 -2 5 -4 4 92BW
V I - 9-11 92G 1 1 -2 6 -3 1 92CD
V I-9 -1 2 92H 1 1 -2 5 -3 9 92CE
V I -1 0 -3 7 92J 1 1 -2 8 -2 2 92CF
V I - 9-13 92K I I - 2 8 - 3 92CG
V I-9 - 1 4 92L 1 1 -2 7 -2 5 92CH
v i - 9-15 92M H - 28-15 92CJ
V I - 9-16 92N 1 1 -2 5 -1 9 92CIC
V I-9 -1 7 92P 1 1 -2 5 -3 7 92CL
V I - 9-18 92R 1 1 -2 5 -4 7 92CS
V I - 9-19 92S 1 1 -2 5 -4 9 92CT
V I-9 -2 0 92T 1 1 -2 5 -4 3 92CU
V I-9 - 2 1 92W 11- 27-16 92CW
V I-9 - 2 2 92AA 1 1 -2 5 -3 3 92CY

S e c t io n ,  Page 
& L in e

1 1 -2 8 -1 3
1 1 -2 6 -1 4
11-26-1+0
1 1 -2 5 -5
I I - 2 5 - 3
11- 25-10
I I - 25-7
I I - 25-8
I I - 25-23
11- 25^61
1 1 -2 5 -7 1  
I 1- 27-2 
I I - 28-18 
i r - 2 5 - 9  
11- 25-12
1 1 -2 5 -1 5
i r - 2 5 - 1 7
1 1 -2 5 -5 3
I 1 -2 5 -1 4  
11- 25-18
I I - 25-22
1 1 -2 5 -2 5
1 1 -2 5 -2 6
I I - 25- 2O
11- 25-16
1 1 -2 5 -6 7
1 1 -2 5 -6 3
1 1 -2 5 -5 5
1 1 -2 5 -6 4
1 1 -2 5 -5 8
1 1 -2 5 -5 9
H - 25-52
11- 25-62
1 1 -2 5 -5 1
1 1 -2 5 -3 5
1 1 -2 5 -4 1
11- 26-10
1 1 -2 6 -3 5
1 1 -2 6 -2 4
11 - 26-18
11 - 2 6 -1 2
11 - 26-19
11- 26-36
11- 26-28
11 - 2 6 -2 0
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Code
No.

S e c t io n ,  Page 
& L in e  _

Code
No.

S e c t io n ,  Page 
& L in e

Code
No.

S e c t io n ,  P< 
& L in e

92DE 1 1 -2 6 -2 5 92HS l l - 3 0 - i i 92LM 1 1 -2 6 -1 7
92DF 1 1 -2 6 -2 9 92H I n - 3 0 - 1 0 92LN I 1 -2 6 -6
92DS I I - 2 6 - 7 92HTJ H - 3 0 - 9 92LP 1 1 -2 7 -3 7
92DT 1 1 -2 6 -1 1 92HW 11- 25-69 92LR 11-25-24-
92DU 1 1 -2 6 -2 6 92H I H - 28-30 92LS 11- 25-68
92DW 1 1 -2 6 -3 8 92JB I I - 27-10 92LT 11-32-4-
92FJ 1 1 -2 5 -6 5 92 JC I I - 2 8 - 8 92LU 11- 27-8
92FM 1 1 -2 5 -5 0 92JD I I - 2 8 - 1 1 92LW 1 1 -2 8 -2 9
92FN 1 1 -2 6 -3 7 92JE 1 1 -2 8 -2 9 92LX I I - 3 0 - 3
92FP 1 1 -2 5 -1 3 92JF 1 1 -2 8 -2 8 92m 11-25-4-5
92FR 11- 25-21 92JG 1 1 -2 8 -1 5 92MB 1 1 -2 5 -3 6
92FW 1 1 -2 5 -5 7 92JH 1 1 -2 8 -1 8 92MC 1 1 -2 5 -3 8
92GA I 1 -2 8 -1 92JJ 1 1 -3 1 -6 92MD I I - 29- I
92GB 1 1 -2 8 -3 1 92JK n - 32-5 92ME I I - 29-2
92GC 1 1 -2 8 -1 6 92JL u - 30-5 92MF I I - 2 9 - 3
92 GD 1 1 -2 7 -3 8 92JM 1 1 -2 6 -3 9 92MG 1 1 -2 9 -5
92GE 1 1 -2 6 -2 1 92JN 1 1 -3 1 *4 92MH I I - 29-6
92GG 1 1 -2 6 -2 3 92JR I I - 32-6 92MJ I I - 29- IO
92GH 1 1-26-3*5- 92JT U - 3 1 - 3 92MK 11-27-4-
92 GJ 1 1 -2 5 -3 0 92KA. 11-28-24- 92ML I 1 -3 1 -9
92GK 1 1 -2 7 -1 3 92KB 11-28-24- 92MM 11-25-54-
92GL 1 1 -2 8 -5 92KF 1 1 -2 8 -2 6 92MN 1 1 -2 7 -7
92GM I I - 2 7 - 9 92KG 1 1 -2 6 -3 3 92IdP I I - 32-8
92GN I I - 2 8 - 6 92KJ I I -2 7 -1 4 92MR I I - 3 2 - 3
92GP 11-25-34- 92KK 1 1 -2 8 -1 0 92MS 1 1 -2 8 -2 5
92GR 11-25-4-8 92KL I I - 28-23 92MT I I - 28-19
92GS I I -2 7 -2 1 92KM I 1 -3 1 -7 92MU II-3 © **7
92GT 1 1 -2 8 -3 2 92KN 11-29-4- 92 MV/ 1 1 -2 5 -5 6
92GU 1 1 -2 6 -2 7 92KP 1 1 -2 9 -7 92 mt 11- 27-20
92GW 1 1 -2 5 -1 1 92KR I I - 2 9 - 8 92NA 1 1 -2 5 -7 0
92HA. 1 1 -2 7 -1 7 92KS I I - 29-9 92NB 11-30-4-
92HB 1 1 -2 7 -1 9 92KT I I - 29- H 92NC I I - 25-60
92HC 11- 27-22 92KU 11- 29-12 92ND I I - 25-31
92HD 1 1 -2 7 -2 3 92KW I I - 29-13 92NE I I - 32- I
92HE H - 2 7 - 3 0 92KY 11-29-14- 92NF I I - 28-27
92HF 1 1 -2 7 -3 2 92LA 1 1 -2 9 -1 5 92NG I I - 32-2
92HG 1 1 -2 7 -3 6 92LB 1 1 -2 9 -1 6 92NH I I - 3 2 - 7
92HH J I-2 7 -3 9 92LC I I - 29- I 7 92NJ I I - 27-6
92HJ 1 1 -2 8 -4 92LD 11- 29-18 92NK I I - 28-21
92HK I I - 2 8 - 9 92LE I I - 29- I 9 92NL I I - 3 0 - 1
92HL 1 1 -2 8 -2 0 92LF 11- 29-20 92NM I I - 28-2
92HM I 1 -3 0 -8 92LH 1 1 -2 8 -1 7 92NN H - 27-12
92HN n - 25-27 92LJ 1 1 -2 6 -2 2 92NP I I - 30-11
92HP 11- 25-66 92LK 1 1 -2 7 -3 5 92NR 11-29-24-
92HR 1 1 -3 0 -1 2 92LL 1 1 -2 6 -1 5 92NS 11-27-34-
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Code
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S e c t io n ,  Page 
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Code
No.

92NT 1 1 -2 7 -2 7 98D
92NU 11-25-4-6 98F
92KW 1 1 -2 7 -2 6 10 OA
92NY 11- 25-29 100B
92PA I I - 2 7 - 3 3 100c
92PB 1 1 -2 8 -1 2 100D
92PC I I - 2 7 - H o 100E
92PD 11- 25-32 100F
92PE I 1 -2 8 -7 100G
92PF 11- 25-28 100H
92PG 11-29-14- 101AP
92PH I I -2 6 -9 101BA
92PJ 11- 25-6 101DP
92PK I I -2 6 -8 101DY
92PL I I - 2 6 - 2 101EA
92PM I I - 2 5 - 2 101EB
92PN 11-26-4- 101EC
92PP I I - 2 5 - h 101ED
92PR I I - 2 6 - 3 101EE
92PS I I - 2 6 - 1 101EF
92PT I I - 25- I 101EG
92PU I I - 2 6 - 5 161EH
92PW 1 1 -2 6 -1 3 101EJ
92FY I I - 3 1 - 2 101EK
92RA 1 1 -3 1 -1 0 101EL
92KB 1 1 -3 1 -8 102A
92RC 1 1 -3 1 -5 102B
92RD I I - 3 1 - 1 102C
92RE 1 1 -2 7 -5 102D
92RF 11- 29-22 102F
92RG 1 1 -2 9 -2 5 102G
92RH 11- 29-23 102J
92RJ 11- 29-21 102K
92RK I I - 2 7 - 3 102L
92RL 1 1 -2 7 -1 1 102M
92RM 1 1 -2 6 -3 0 102N
92R1T 1 1 -2 7 -3 1 102P
92RP I I -3 0 -2 102T
92RR I I -3 0 -6 102U
92RS 1 1 -2 9 -2 6 102W
92RT 1 1 -2 8 -2 8 102Y
96A 1 1 -5 9 102AA
98A V I - 13-1 102AB
98B V I - 13-2 10U-AC
98C V I - 13-3 io Va d

S e c t io n ,  Page 
& L in e

Code
No.

S e c t io n ,  Pag 
& L in e

VI-13-4- lo to c V-35-19
v i - 13-5 lO'+BD V-35-1311-62-14- lOH-BE V -35-15
11-62-13 lO^BF V-35-17
11-62-12 104-BG V -35-12
11-63-1 104-BH V -35-22
11-63-3 104-BJ V-35-24-
11-62-11 104-BM V -35-20
I 1 -62-1 io 4b n V -35-6
11-63-2 lo to p V-35-14-
V -28-1 lO^BR V-35-23V -28-3 io 4-b s V -35-18
V -29-1 lO^BT v -35 -21
V -29-16 lO^BU V -35-25
V -29-18 io Vb y V -35-2
V -29-17 104-CA F -3 5 - if
V -29-15 104-CB V -35-8
V -28-2 io Vcc V -35-3
V-30 lO^CD V -35-1
V-29-4-0 ICkCE v - 35-26
V -29J + I lO^CF V -35-7
V -28-33 lO^CG v - 35-11
V -28-30 104-CH v - 35-10
V -28-31 lO^CJ V -35-16
V -28-32 105A V-21
V -32-19 10 5B V-21
V -32-18 106A I I I - 2-11
V -33-2 106B IH -2 -1 2
V -32-7 106C I I I - 2 - 1 3
V -33-1 106D I I 1-2-14-
V -33-3 107A I I 1-2-16
V -32-15 107B I I I - 2 - 1 7
V -32-16 10 9 A V-24--2 7
V -32-17 109B V-24--28
V-32-14- 109C V -2^-29
V -3 2 -2 0 ' 1090 V-24--30
V -32-IO 109E V-24--31
V -33-18 10 9F V-24--32
V-33-22 1090 V-24--33
V -3 3 -i* f 109H V-24--34-
V -33 -37 109L V -24-1
V -32-3 109M V -25-2
V -32- l 10 9N V -25-3
V -35 -5 109P V-24--14-
V -35 -9 109R v - 25-1
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CODED RESISTORS

Code
No.

S e c t io n ,  1 
& L in e

109S V -2 !+ -2
1091 v -2 4 -3
I0 9 U 7 -2 5 -2 1
109W V -2 5 -2 0
109Y V -2 4 -4
109AA 7-  2 4 -1 5
109AB V -2 4 -1 6
113A V I-1 7
l l4 A V I-1 7
l l4 B V I-1 7
115A V -3 7 -1
115B V -3 7 -1 4
115C V -37-22
115D V -3 7 -1 5
U 5 E V -37-16
115F V -3 7 -1 8
115G V -3 7 -1 9
115H V -37-21
115J V -37-36
115K V -3 7 -2 9
115L V -37-20
115M V -3 7 -1 7
115N V -3 7 -3
115P V -38-2
115R V -3 7 -3 5
115s V -3 7 -3 7
115T V -3 7 -3 3
115U V -3 7 -3 1
115W V -3 7 -3 2
1 1 5 * V -3 7 -3 0
H 5AA 7 -3 7 -2 8
115AB V -3 7 -2 3
115AC 7-37-24-
115AD V -3 7 -2 5
115AE V -3 7 -2 6
115AF V -3 7 -2 7
115AG V -3 7 -4
115AH V -37-2
115AJ V -3 7 -3 8
115AK V -3 7 -3 ^
115AL V -38-1
116A V I -19
119A 11-65
120 G 11-33-2
120H H -3 3 -3

Code S e c t io n ,  Page
No._________ & L in e _____

120J
120K
120L
120M
120N
120AB
120AC
120AD
120AE
120AF
120AG
123A
123B
123C
123D
123E 
123F 
123 G 
123H 
123J
123K
123L
123M
123N
123P
123R
123S
123T
123U
123W
123Y
123AA
123AB
123AC
123AD
123AE
123AF
123AG
123AH
123AJ
123AK
123AL
123AM
123AN
123AP

I I - 3 ^ -3
H - 3 «
I 1 -3 4 -6  
1 1 -3 3 -6  
1 1 -3 4 -2 6

I I -3 3 -1  
I I -3 4 -1  
I I - 3 |+ - 2  
II-3 » + -5  
1 1 -3 3 -5
1 1 -3 3 -^
1 1 -3 5 -1
1 1 -3 6 -1 7
1 1 -3 6 -1 5
1 1 -3 6 -1 2
I I - 36-9
I I - 36-6
1 1 -3 6 -1 3
1 1 -3 6 -1 0
1 1 -3 6 -7
1 1 -3 6 -4
11- 36-2
I I - 3 6 - 1
I I - 36-16
1 1 -3 6 -1 4
11- 36-11
11- 36-8
1 1 -3 6 -5
1 1 -3 6 -3
I I - 3 7 - 4
I I -3 7 -3  
I 1 -3 7 -6  
H - 3 7 - 7  
1 1 -3 5 -6  
1 1 -3 5 -2

I I - 3 7 - 5  
1 1 -3 8 -1  
I 1- 37 -2  
I I - 3 7 - 9  
I I - 3 7 - 8

H - 3 5 - 1̂
I 1 -3 5 -3  
I I -3 5 -5  
I 1 -3 7 -1  
11- 38-2

Code
No.

S e c t io n ,  Pa 
& L in e

123AR n - 38-3
123AS 1 1 -3 7 -1 0
123AT 11-38-4-
124A V-4-7
125A V I -2 1
126A V-4-9-1
126C V-4-9-2
12?A V I-24-
12 8A V -4 -l
129A V-4-1
130A V -51
131A v - 4-9
131B 7-V 9
13 2A V I-24-
13 5A V I-2 5 -
13 6A I I I - 2 - 1 9
13 6B I I 1- 2-20
13 6C I I I - 2-21
137A I I I - 2-23
137B 1 1 1 -2 -2 4
137C I I I - 2 - 2 5
138A I I I - 2 - 2 7
138C I I I -2 -2 8
139A V -43
1M-3A I I I - 2 - 3 0
l43 B I I I - 2 - 3 1
i 44a I I I - 1 0 - 1
144b i l l - 10-3
l4 4 c I I 1 -1 0 -4
l4 4 E I I 1 -1 0 -5
i 44f I I 1 -1 0 -7
144-G I I 1 -1 0 -8
145A I I I - 1 0 - 1 1
14-5B I I 1- 10-13
14-5C I I I -1 0 -1 4
14-5E h i - 10- 1 5
14-6A I I I - 10-18
14-6B I I I - 1 0 - 2 0
14-6C I I I - 1 0 - 2 1
14-6E I I I - 1 0 - 2 2
147A I 1 1 -1 0 -2 6
14-7B I I I - 1 0 - 2 8
14-7C I I I - I O -29
14-7D I I 1 -1 0 -3 0
14-7E I I I - I O -32
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Code S e c tio n , Page Code S e c tio n , Page Code
No.________ & L ine_____ No.________ & L in e_____ No.

l4 7 F
l4 8 A
l48B
149A
1V9B

I I I - 1 0 - 3 3
V I-2 7
V I-2 ?
1 1 1 -1 0 -3 6
111- 10-38

22%
226k
227k
227C
227D

7 -4 7  
H I -23 
I I I - 2-38 
I I I - 2-39 
I I 1 -2 -4 0

150A
151A
152A
153A
154A

i i i - i o - 4 i  
I I I -1 0 -4 4  
1 1 1 -1 0 -4 7  
I I I - 12-1 
1 1 1 -1 2 -4

22 7E 
228A 
228D 
23j+A 
23^B

1 1 1 -2 -4 1
1 1 1 -2 -4 3
1 1 1 -2 -4 4
I I - 6 7 - 1
I I - 6 7 - 2

202A 
206A 
20 7A 
208A 
209A

7 - 5 4 - 1  
I I I - 1 2 - 7  
I 11- 12-10 
I I I - 1 2 - 1 3  
I I I - 1 2 - 1 7

23jfC
23*+D
23VE
234F
23^G

1 1 -6 7 -3
1 1 -6 7 -4
1 1 -6 7 -5
I I - 6 7 - 7
1 1 -6 7 -1 0

210A
210B
211ft.
211B
211C

7 -5 4 -1 4
7 -5 4 -1 5
7 - 54-30
v -5 4 -3 1
7 - 54-32

23 -̂H
234J
23^K
231+L
23^M

1 1 -6 7 -1 1
1 1 -6 7 -1 4
1 1 -6 7 -6
1 1 -6 7 -1 2
1 1 -6 7 -1 3

211D 
211E 
211F 
211G 
21313

V -g f-3 3  
V -54-34 
V -5 4 -3 5
V -5 4 -3 6
7 -5 4 -3 7

23 -̂N
23 -̂P
235A
235B
235c

1 1 -6 7 -9
1 1 -6 7 -8
1 1 -6 7 -1 5
1 1 -6 7 -1 6
1 1 -6 7 -1 7

211J
211K
211L
212A
212B

V_ 51+-3 8

V -^h-4-0
7 -4 o -4
7 -4 o -3

2350
235E
235F
235G
236A

1 1 -6 7 -1 8
1 1 -6 7 -1 9
1 1 -6 7 -2 0
1 1 -6 7 -2 1
I I -69

213A
213B
213C
2 M
215A

7 -4 0 -1
7 -4 0 -2
7 -4 o -5
7 -4 o
7 -5 5

237A 
23 8A
241D
242C
244A

1 1 1 -1 2 -3 4  
I I I - 1 2 - 3 7  
1 1 1 -2 -4 6  
1 1 1 -2 -4 8  
I I I - 4 - 1

216A
217A
217C
218A
218B

I I 1 -2 -3 3  
1 1 1 -2 -3 5  
111- 2-36
I I I - 2 2
I I I - 2 2

244B 
24 5B 
246A 
246B 
246C

1 1 1 -4 -2  
I I 1 -4 -4  
I I 1 -25  
H I - 2 5  
I I 1 -2 5

2 l8C
219A
220A
221ft.
2233

I I I - 2 2
7 -5 7
7 -5 7
I I I - 1 2 - 2 1
I I I - 12-23

246D 
248C 
2 % A 
254C 
254j

H I - 2 5  
I I 1 -4 -6  
11 1 -2 4  
I 11 -24  
1 1 1 -2 4

222k
223A
223B
224A
224B

I I I - 12-25 
I I I - 12-29 
I I I - 1 2 - 3 1  
7 -4 7  
7 - 1+7

6 l45C 1 1 1 -1 2 -4 0

x x i i i

S e c tio n , Page 
& L in e
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KS-
Hfi-____
8 **1  - - 
-8 *5 1 "- 
-8* 52--- 
8^12 
8512L1
8512L2

8512L5
8512L6
8512L7
8512L8
8512L9
8512L10
8512L11
8512L12
8512L13
8512L1*
8512L15
8512L16
8512L17 
8512L18 
8512L19 
8512L20 
8512L21
8512L22
8512L23
8512L2*
8512L25
8512L26
8512L27
8512L28
8512L29
8512L30
8512L31
8512L32
8512L33
8512L3H-
8512L35
8512L36
8512L37
8512L38
8512L39
85121*0
85121*1

KS-SPECIFICATION RESISTORS
S e c tio n ,P a g e  KS- S e c tio n ,P a g e

& L in e  No.____________& L in e
-3rV*2=±- *

1 7 -2 -5
I 7 - * - i

85121*2
85121*3
85121* *
85121*5
85121*6

IV - * - * *
i v -*-*5
17- 5-1
IV - 5-2
17 -5 -3

I7 - * - 2  
IV -*-3 
1 7 -* - *  
IV - * - 5 
IV-1+-6

85121*7
85121*8
85121*9
8512L50
8512L51

I7 - 5 - *
1 7 -5 -5
17 -5 -6
I7 - * - 7
I7 -* -1 3

IV -* -8
I7 - * - 9
IV - * - io
i v - * - n
i7 - * - i2

8512L52
8512L53
851215*8512155
8512156

1 7 -5 -9
17 -5 -10
17-5 -11
17-5-12
17-5-13

I 7 - * - i *
IV -* -1 5
IV J +-16
IV - * - i7
IV - * - i8

85121578512158
8512159
8512160
8512161

i v - 5- 1*  
17 -5 -15  
i v - 5-16 
17-5 -17  
IV -5-18

IV -h -19
I7 - * -2 0
IV -*-21
I7 - * -2 2
IV -lf-2 3

8512162
8512163
851216*
8512165
9913

17-5-19 
IV -5-20 
17-5-21 
17-5-22 
IV -2-13

IV - * -2 *  
IV -h -2 5  
IV - * - 26 
IV -h -2 7  
IV -*-28

991*
1319211
1319212 
1319213 
131921*

17 -2-17
17-2-21
17-2-22
17-2-23
1 7 -2 -2 *

IV -h -29
IV -h -3 0
IV -h -31
IV -h -32
I7 -* -3 3

1319215
1319216 
13*9011 
13*9012 
13*9013

17-2-25  
17-2-26 
17-12-1  
17-12-2  
17 -12-3 .

IV - * -3 *
IV -* -3 5
IV -h -36
I7 - * -3 7
IV -*-38

13*9111
13*91L2
13*9113
•13*9211
13*9212

17-12-6
17-12-7
17 -12 -8
17-12-11
17-12-12

IV -h -3 9
IV - * - * o
I V - * - * i
IV - * - * 2
I7 - * - * 3

13*9213
13609L1
13609L2
1360913
136091*

17-12-13
17-2-28
17-2-29
17-2-30
17-2-31

INDEX 2

KS-
No.

S e c tio n ,P a g e  
& L in e

13609L5
13609L6
13609L7
13653
13657L1

1 7 -2 -3 2
IV -2 -3 3
IV - 2 - 3 *
I V - 2-37
I 7 - 2 - * l

13657L2
1365713
13657L*
13809L1
13809L2

I7 - 2 - * 2
I7 _ 2 - * 3
1 7 - 2 - * *
I 7 - 2 - * 7
I7 - 2 - * 8

13809L3
1*17510-
1*175L2
i *175L3
1* 1751*

I 7 - 2 - * 9
1 7 -6 -1
1 7 -6 -2
1 7 -6 -3
I 7 - 6 - *

1*175L5
l*1 7 5 L 6
1*272L1
1*272L2
1*603L1

1 7 -6 -5
1 7 -6 -6
1 7 -6 -9
1 7 -6 -1 0
1 7 -6 -1 *

1*603L2 
1*60313 
1 *6 0 3 L *
1*60315
1*603L6

IV -6 -1 5
1 7 -6 -1 6
1 7 -6 -1 7
1 7 -6 -1 8
IV -6 -1 9

16073L1
16073L2
16073L3
160731*
16122

1 7 -6 -2 2
I V - 6-23
1 7 -6 -2 *
1 7 -6 -2 5
1 7 -6 -2 7

16125
16266L1
16266L2
16266L3
16311L1

1 7 -6 -3 1
1 7 -6 -3 *
1 7 -6 -3 5
I V - 6-36
1 7 -1 6 -1

16311L 2 
I 631I I 3 
16311L *  
16311L5 
16311L6

1 7 -1 6 -2
1 7 -1 6 -3
I V - 16- *
1 7 -1 6 -5
1 7 -1 6 -6

16312L1
16312L2
16312L3
16312L*
16312L5

IV -1 6 -9
1 7 -1 6 -1 0
1 7 -1 6 -1 1
1 7 -1 6 -1 2
1 7 -1 6 -1 3

*  MANUFACTURE DISCONTINUED
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IHDEX 2
KS-SPECIFICATION BESISTORS

KS-
No.

KS-
No.

S e c tio n ,P a g e  
. . l i n e  . _

KS-
No.

S e c tio n ,P a g e  
& L in e

16312L6
16313L1
1631312
1631313 
163131*

1 7 -1 6 -1 4
IV -1 6 -1 7
17-16 -18
17-16 -19
1 7 -16 -20

191131k
1 9 H 3 1 5
1915011
1915012
1915013

1 7 -2 0 -1 1
17-20 -13
1 7 -1 2 -2 5
17 -12 -26
1 7 -12 -27

1631315
163131*6
1631VL1
16314L2
16314L3

1 7 -1 6 -2 1
17-16 -22
IV -1 6 -2 5
17-16 -26
1 7 -1 6 -2 7

1915111
1915112 
1915H 3
1915211
1915212

17-12 -30
1 7 -1 2 -3 1
1 7 -12 -32
1 7 -1 2 -3 5
17-12 -36

163141*4
1631^1*5
16314L6
1631^1*1
1631512

IV -1 6 -2 8
1 7 -16 -29
17 -1 6 -3 0
17-16-33
1 7 -1 6 -3 4

1915213 
19238L1 
19238L2 
19238L3 
19238L4

1 7 -1 2 -3 7
1 7 -8 -2 2
17 -8 -2 3
1 7 -8 -2 4
1 7 -8 -2 5

1631513
163151*
1631515
1631516 
I63M -0II

1 7 -1 6 -3 5
17-16-36
17 -1 6 -3 7
1 7 -1 6 -3 8
1 7 -6 -4 2

1923815
19238L6
I9238L7
I9238L8
195H-3L1

17 -8 -2 6
1 7 -8 -2 7
1 7 -8 -2 8
1 7 -8 -2 9
1 7 -8 -3 2

1634012
163^013
I6 3 l+ 0 l*
163^015
16543

17 -6 -43
1 7 -6 -4 4
1 7 -6 -4 5
1 7 -6 -4 6
1 7 -6 -4 9

1975611
1975612
1975613 
1 9769H  
1976912

17 -20 -17
1 7 -2 0 -1 8
1 7 -2 0 -1 9
1 7 -8 -3 7
1 7 -8 -3 8

16645L1
1664512
1664513
16764L1
16764L2

17-10 -16
1 7 -10 -17
17 -10 -18
1 7 -8 -1
1 7 -8 -4

1976913
19863U
1986312
1 9 9 4 9 II

1 7 -8 -3 9
1 7 -8 -4 4
1 7 -8 -4 5
1 7 -8 -4 8

1676^13 
16764L4 
1676^15 
16764L6 
16814L1

1 7 -8 -5
1 7 -8 -7
1 7 -8 -9
1 7 -8 -1 0
17 -8 -1 2

l6 8 l4 L 2
16822L1
I6 8 9 6 L I
1 6 9 0 7 H
1690712

17 -8 -1 3
1 7 -8 -1 5
1 7 -2 0 -1
1 7 -8 -1 9
1 7 -8 -2 0

•

1 9 0 7 7 U
1907712
1 9 1 1 3 H
1911312
1911313

17 -1 2 -2 1
1 7 -12 -22
1 7 -2 0 -5
1 7 -2 0 -7
1 7 -2 0 -9

S e c tio n ,P a ^ e  
& l i n e
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DESCRIPTION
P h e n o lic  I n s u la t io n  -  18-Type RESISTOR

The r e s is to r s  have one w in d in g  on a 
m e ta l c a rd . Heat r e s is ta n t  in s u la t in g  
m a te r ia l  i s  used ove r th e  w in d in g . The 
te rm in a ls  and m oun ting  s tu d  pass th ro u g h  
th e  m oun ting  p a n e l fro m  w h ic h  th e y  a re  
in s u la te d  by s le e ve s  w h ich  a re  in t e g r a l  
p a r ts  o f  th e  molded p h e n o lic  te rm in a l 
head assem bly. T e rm in a ls  a re  t in n e d  
and a re  a rra n g e d  f o r  m e c h a n ic a lly  
wrapped c o n n e c tio n s . C lo s e s t recommended 
m oun ting  c e n te rs  a re  7 /16  in c h  by 1 -3 A - 
in c h e s .
The power r a t in g  a t  150°F am bient tem pera 
tu re  i s  5 .1  w a tts  f o r  no rm a l o p e ra t in g  
c o n d it io n s  and a t  75°F , 12 w a tts  f o r  
t r o u b le  c o n d it io n s .  They a re  d e ra te d  to  
0 w a tts  a t  250°F am bien t te m p e ra tu re  f o r  
n o rm a l c o n d it io n s  and 275°F am bient temp
e ra tu re  f o r  t r o u b le  c o n d it io n s .
The maximum v o lta g e  across  th e  r e s is t o r  
s h a l l  n o t exceed 350 v o l t s .
L in e

No.
CODE

NO.
RESISTANCE

0Ht£
TOLERANCE 
±5$ o r as 

shown
1 18HH 0 .3 ±2
2 18HJ 0 .5 ±2
3 18CS 0 .6
4 18CU 0 ;8 ±3
5 18KW 1 .1 ±1
6 18CH 1 .2 ±1
7 18CW 1 .6 ±3
8 18HK 1 .8 ±1
9 18HL 2 .0 ±1
10 l8BB 2 .0
11 18AY 2 .b ±3
12 18HM 2 .9 ±1
13 18GC 3 .2
lb 18GR 3 .5 ±2
15 18AL 4 .0
16 18GS ^ .5 ±2
17 18CJ 5 .0
18 18GW 5 .b ±1
19 18FT 6 .0 ±1
20 18KG 6 .8
21 18GH 8 .o ±1
22 18FW 8 .0
23 18R 1 0 .0
2b 18HN 1 2 .0 ± .2 5
25 18DD 1 2 .0

L in e
No.

CODE
NO.

RESISTANCE
OHMS

TOLERANCE 
±5% o r as 

shown
26 18JT 1 3 .5 ± .2 5
27 18DJ 15 .0 ±1
28 18DY 1 7 .1 ±2
29 18DP 18 .75 ± .5
30 18BE 20 .0 ±1
31 18S 20 .0
32 18JL 2 1 .3 ^ ± .2 5
33 18FU 22 .0 ±1
3^ 18EG 22 .0
35 18DK 25 .0 ±1
36 18J 3 0 .0
37 18A 37 .0
38 18HP 38 .0 ± . l
39 18KM 3 8 .0 ±1
4o 18AW *K).0 ±1
^1 l8B bo.O
b2 18FF ^ 3 .2 ±2
b3 18AB ^ 5 .0

18GB 50.0 ±1
^5 18T 5o.o
b6 18M 53.0
b7 18FH 56.0
b8 18BR 60 .0 ±1
^9 18AK 60 .0
50 18Z 6 7 .0
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18-Type  RESISTOR -  P h e n o lic  I n s u la t io n
L in e

No.
CODE

NO.
RESISTANCE

OHMS
TOLERANCE 
±5$ o r as 

shown

L in e
No.

CODE
NO.

RESISTANCE
OKIE

TOLERANCE 
±%  o r  as 

- shown
1 18JJ 67 .65 ± . l 4 l 18FD 210.0 ±1
2 18JS 6 7 .6 5 ± .2 5 42 18H 210.0
3 18FE 6 8 .0 ±2 43 18JG 220 .4 ± . l
4 18ET 70 .0 44 18JR 220 .4 ± .2 5
5 18DM 72 .4 ±2 45 18AG 226.0
6 18ED 75.0 ±1 46 18AD 240.0
7 18K 80 .0 47 18HU 245.5 ± . l
8 18C 83 .0 48 18AM 250.0
9 18EB 84 .0 ±1 49 18LA 250.0 ±1
10 18BS 9 0 .0 ±1 5o 18JH 268 .1 ± . l
11 18Y 9 0 .0 51 18FA 270.0 ±1
12 18AA 9 5 .0 52 18EJ 270.0
13 18BW 100.0 ±1 53 18HW 281.6 ± . l
14 18U 100 .0 54 18JN 282 o 8 ± .2 5
15 18Q 110 .0 55 18BF 284.0
16 18DL 111 .0 ±2 56 18JK 289 .5 ± . l
17 18EL 112 .0 ±1 57 18DF 290.0
18 18DW 112 .5 ±2 58 18HY 294.0 ± . l
19 18HR 1 1 9 .4 ± . l 59 18JA 296.O ± . l
20 18EP 120 .0 ±1 60 18HD 300.0 ± o l
21 18D 120 .0 61 18BU 300 .0 ±1
22 18GJ 121.0 ±o5 62 18AF 300 .0
23 I8HS 121 .2 ± . l 63 18AH 320.0
24 18EE 128 .0 ±1 64 18DC 3,25.0 ±1
25 18P 130.0 65 18BN 3 ^0 .0 ±1
26 18ER 133.0 ±1 66 18AS 350.0 ±1
27 18W 133.0 6 7 18AN 350.0
28 18JP 135 .0 ±1 68 18KH 3 6 7 .5 ±1
29 18E 140 .0 69 18AU 380 .0 ±1
30 18GD 142.0 ±1 70 18AR 380 .0

31 18F 150 .0 71 18BG 400 .0 ±1
32 18HT I5 5 c8 ± . l 72 18AJ 4oo.o
33 18L 170 .0 73 1SJB 421 .6 ± . l
34 I8N 1 8 0 .0 74 18GK 422 .0 ± .5
35 18JM 190 .2 ± . l 75 18DG 426 .0 ±1
36 18KL 195 .1 ±o25 76 18CK 44-0.0
37 18BT 200 .0 ±1 77 18BC 470 .0
38 18G 200.0 78 i 8j y 4 8 0 .0 ±1
39 18GP 208.0 ±1 79 i 8eu 500.0 ± .5
40 18JF 209 .4 ± . l 80 18AP 500.0 ±1

81 i 8ac 500.0
82 i 8fy 510.0 ±1
83 i 8hg 54o.o ± .1
84 i 8gy 540.0 ±1
85 i 8kd 568.0
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P h e n o lic  I n s u la t io n  -  18 -T ype  RESISTOR
L ine

Ho.
CODE

NO.
RESISTANCE

0H1©
TOLERANCE 
±5 $ o r as 

shown
1 18GG 575.0 ±1
2 18HF 580.0 ± . l
3 18BD 580.0 ±1
k 18 JC 600.0 ± . l
5 18GH 600.0 ±1
6 18AE 600 .0
7 18BY 6o5 .o ± .5
8 18CF 610.0 ±1
9 18FL 620.0 ±1
10 18EN 6 3 0 .0
11 18KC 670 .0 ±1
12 18KE 700.0 ±1
13 18DH 700 .0
I k 18DR 75o.o ±1
15 18BL 750.0
16 18GF 800.0 ±1
17 18CN 800.0
18 18KR 887.0 ±1
19 18FB 900 .0
20 18DE 930 .0 ±1
21 18CB 955 .0 ±1
22 18BM 1000.0 ±1
23 18BH 1000.0
2k 18HA 1070.0 ±1
25 18KS 1108.0 ±1
26 18JD 119^.0 ± . l
27 18KT 1200.0 <±1
28 18BJ 1200.0
29 18CP 1260.0 ±1
30 18BK 1300.0 ±1
31 18GN l ^ . o ±2
32 18KN l¥ * 9 .0 ±1
33 18CT 1^81 .0 ±1
3k 18DA i5 io .o ±1
35 18CY 1585.0 ±1
36 18GE 1600.0 ±1
37 18AT 1600.0
38 18DS 1700.0 ±1
39 18KK 1725.0 ±1
ko 18EY 1800.0

L in e
No.

CODE
NO.

RESISTANCE
OHMS

TOLERANCE 
±5$ o r as 

shown
* f l 18FN 1900.0 ±1
k2 18JU 1920.0 ±1
k3 18CR 2000.0 ±1
Mf 18BA 2000.0
k-5 18KP 2053.0 ±1
kG 18HB 2200.0 ±1
k? 18EH 2^00 .0
^8 18EF 2500.0
*+9 18KA 2583.0 ±1
5o 18GM 2755.0 ±2
51 18EK 2898.0 ±:1
52 18HC 3000.0 ±2
53 18DB 3000.0
9+ 18JE 3050.0 ±1
55 l8DU 3100 .0 ±1
56 18FK 3150 .0
57 18FR 3200.0 ±1
58 18DN 3200.0
59 18KT 3V58oO ±1
60 18FC w o o .o
61 18FS ^2 5 0 .0 ±1
62 l8KU H-500.0 ±1
63 18KB ^ 800 .0 ± .5
Gk 18ES ^8 0 0 .0
65 18FJ 5000.0 ±3
66 18EW 5000.0
67 18GT 52V3.0
68 18GL 55^5 .o ±2
69 18EC 6000.0
70 18FP 6350 .0
71 18KJ 6500.0
72 18HE 7835.0 ±1
73 18FG 8080.0
7k 18EM 8600.0
75 18EA 9000.0
76 18KF 10000.0 ±1
77 18JW 10000.0
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DESCRIPTION
P h e n o lic  I n s u la t io n  -  19-Type RESISTOR

The r e s is to r s  have two w in d in g s  on 
a m e ta l c a rd , one w in d in g  su p e r
imposed on th e  o th e r .  Heat r e s is ta n t  
m a te r ia l  i s  used o ve r th e  m e ta l c a rd , 
between th e  w in d in g s , and ove r th e  
o u te r  w in d in g . The te rm in a ls  and 
m oun ting  s tu d  pass th ro u g h  th e  m ount
in g  p a n e l fro m  w h ic h  th e y  a re  i n 
s u la te d  by s le e ve s  w h ich  a re  in t e g r a l  
p a r ts  o f  th e  molded p h e n o lic  te rm in a l 
head assem bly. The m oun ting  s tu d  has 
an e x te n s io n  th e  same s iz e  and shape 
as th e  o u te r  ends o f  th e  te rm in a ls  
and se rves  as a common te rm in a l f o r  
th e  two w in d in g s . T e rm in a ls  are  
t in n e d  and a re  a rra n g e d  f o r  mecha
n i c a l l y  w rapped c o n n e c tio n s . The 
c lo s e s t  recommended m oun ting  c e n te rs  
a re  7 /16  in c h  by 1 -3 A  in c h .
The power r a t in g  a t  1^0°F am bien t 
te m p e ra tu re  i s  5 .1  w a tts  f o r  th e  two 
r e s is t o r  s e c t io n s  i n  c o m b in a tio n  o r 
5 w a tts  f o r  e i t h e r  s e c t io n  p ro v id e d  
t h a t  th e  o th e r  s e c t io n  i s  used a t  n o t 
more th a n  1 /1 0  w a t t .  The co rre sp o n d 
in g  r a t in g  f o r  t r o u b le  c o n d it io n s  i s  
12 w a tts  a t  75°F . They a re  d e ra te d  
to  0 w a tts  i n  an am bien t te m p e ra tu re  
o f  250°F f o r  n o rm a l o p e ra t in g  c o n d i
t io n s  and 275°F am bient te m p e ra tu re  
f o r  t r o u b le  c o n d it io n s .
The maximum v o lta g e  across  th e  r e s is t o r  
s h a l l  n o t exceed 350 v o l t s .
NOTES: (These n o te s  a p p ly  to  th e  ta b le s  f o l lo w in g . )
R. 5 .1  w a tts  maximum d is t r ib u te d  o ve r th e  two r e s is t o r  s e c t io n s  

i n  c o m b in a tio n  o r  5 w a tts  f o r  e i t h e r  s e c t io n  p ro v id e d  th a t  
th e  o th e r  s e c t io n  i s  used a t  no more th a n  1 /1 0  w a t t .

S . Norm al power r a t in g  o f  th e  h ig h  re s is ta n c e  s e c t io n  i s  e q u a l 
t o  th e  d if fe re n c e  between th e  power d is s ip a t io n  i n  lo w  
re s is ta n c e  s e c t io n ,  up to  i t s  n o rm a l power r a t in g ,  and
5 .1  w a t ts .

ON THE FOLLOWING PAGES ALL 19-TYPE RESISTORS ARE LISTED IN  
ASCENDING NUMERICAL ORDER OF RESISTANCE VALUE OF EACH WINDING. 
THEREFORE, EACH RESISTOR IS LISTED TWICE.
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19 -Type  RESISTOR -  P h e n o lic  I n s u la t io n
L in e

No.
CODE

NO.
BESISTANCE -  

Wdg. Wdg.
OHMS

T o ta l
TOLERANCE 
±5% o r as 

shown

RATING-WATTS 
Wdg. Wdg.

1 19ABN 0.20 o .55 0 .7 7 R R
2 19DM 0 .2 0 0.40 0 .6 0 ±10 R R
3 19DB 0.225 0 .2 2 5 0 .4 5 ±10 R R
4 19DP 0 .2 ? o . 5o 0 .7 5 R R
5 19DM o .4o 0 .2 0 0 .6 0 ±10 R R
6 19DP o .5 o 0 .2 5 0 .7 5 R R
7 19KW o . 5o 1 .00 i . 5o R R
8 19ABN o .55 0 .2 0 0 .7 7 R R
9 19TG 0 .6 0 1 .20 1 .80 ±4 .2 R R
10 19BL 1.00 1 .00 2 .0 0 R R
11 19DR 1.00 2 .00 3 .00 R R
12 19KW 1 .0 0 o . 5o i . 5o R R
13 19LU 1.00 8 .00 9 .0 0 (S) 1 .7 ( S ) 3 A
14 19NC 1.00 3 .0 0 4o00 (S )3 .8 (S )1 .3
15 19TG 1.20 0 .60 1 .80 ± 4 .2 R R
16 19UW 1.20 9 .60 10.80 (S )1 .7 (S )3 .V
17 19DR 2.00 1 .0 0 3 .0 0 R R
18 19KU 2 .0 0 4 .0 0 6 .00 R R
19 19UT 2 .00 6 .0 0 8 .00 (S )3 .8 ( s ) i .3
20 19 TH 2.M-0 4 .8 0 7 .20 ±1 R R
21 19AW 2.50 2 .50 5.oo R R
22 19LW 3 .0 0 8 .00 11.00 (S )4 .2 (S )o .9
23 19 NO 3 .0 0 1 .00 4 .0 0 (S )1 .3 (S )3 .8
2b 19MF 3.50 10 .00 13.50 ±1 (S )4 .o ( S ) l . l
25 19KU M-cOO 2.00 6 .0 0 R R
26 19TY 4 .0 0 93 .00 97.00 ±1 (S )0 .6 (S )4 .5
27 19TH 4 . 8o 2 .40 7 .20 ±1 R R
28 19N 5.oo 8 .00 13.00 R R
29 19UT 6 .00 2 .00 8 .00 ( S ) i . 3 (S )3 .8
30 19PA 7.00 11 .00 18 .00 R R

31 19WB 7o80 23^5 .00 2352.80 ±1 (S )O . l (S )5 .0
32 19 GG 7.90 7 .90 15.80 ±2 R R
33 19N 8.00 5 .oo 13.00 R R
3b 19LU 8.00 1 .0 0 9 .00 (S )3 .4 (S )1 .7
35 19LW 8.00 3 .0 0 11.00 (S )0 .9 (S )4 .2
36 19WS 8.00 16.00 24.00 R R
37 19 ER 9.50 9 .50 19.00 ± .5 R R
38 19NW 9.60 1 .20 10 .80 (3 ) 3 . ^ CS)1.7
39 19 J 10.00 40 .00 50.00 ( s ) 3 .o (S )2 .1
4o 19W 10.00 10.00 20.00 R R
4 l 19BT 10 .00 640.00 650.00 ±1 (S ) 0 .2 (S )4 .9
42 19HP 10.00 4o .oo 50.00 ±1 (S )3 .1 (S )2 .0
JQ 19 MF 10 .00 3 .5 0 13 .50 ±1 ( S ) l . l (S )4 .0
44 19NJ 11 .00 11 .00 22.00 ±1 R R
^5 19PA 11.00 7 .00 18.00 R R
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P h e n o lic  I n s u la t io n  -  19-Type RESISTOR 
L in e  CODE RESISTANCE -  OHMS TOLERANCE RATING-WATTS

No. NO. Wdg. Wdg.' T o ta l ±%  o r as 
shown

Wdg. Wdg.

1 19RU 11.80 17 .70 29.50 R R
2 19GU 13.00 31 .00 44 .00 (S )4 .5 (S )0 .6
3 19FB 13.50 15.00 28 .50 ±1 R R
4 19RW 13.60 17 .65 3 1 .2 5 ± .5 R R
5 19EF 14.00 14 .00 28.00 ±1 R R
6 19KD 14.00 54.00 68.00 ±1 (S )3 .1 (S )2 .0
7 19UM i 4 .oo 84.00 98.00 ±1 (S )2 .2 (S )2 .9
8 19* 15 .00 1 5 .0 0 30 .00 R R
9 19EK 15.00 30 .00 45 .00 ±1 R R
10 19FB 15.00 13 .50 28 .50 ±1 R R
11 19GW 15.00 17 .00 32.00 ±1 R R
12 19LS 16.00 17 .00 33.00 ±1 R R
13 19WS 16.00 8 .00 24.00 R R
14 19FD 17.00 19 .50 36 .50 ±1 R R
15 19GW 17.00 15 .00 32.00 ±1 R R
16 19LS 17.00 16 .00 33 .00 ±1 R R
17 19MP 17.20 17.20 34 . 4o ±1 R R
18 19TK 17.30 34 .40 51.70 ±1 R R
19 19RW 17.65 13 .60 31 .25 ± .5 R R
20 19RU 17.70 11.80 29.50 R R
21 19GY 18.00 19 .00 37 .00 ±1 R R
22 19KE 18.00 39 .00 57.00 ±1 (S )2 .5 (S )2 .6
23 19GY 19.00 18 .00 37 .00 ±1 R R
24 19KF 19.00 37 .00 56.00 ±1 R R
25 19FD 19.50 17 .00 3 6 .5 0 ±1 R R
26 19M 20.00 20.00 4 0 .0 0 R R
27 19P 20.00 130.00 150.00 (S )2 .0 ( s ) 3 . i
28 19BN 20.00 185 .00 205.00 ±1 (S )3 .5 (S )1 .6
29 19BS 20.00 4oo .oo 420 .00 ±1 (S )0 .7 (,S )h.k
30 19EB 20.00 330.00 35o . oo (S )0 .9 (S )4 .2
31 19HC 20.00 93.00 113.00 ±1 (S )2 .7 (S )2 .4
32 19HU 20.00 280.00 300.00 ±1 (S )1 .0 ( S ) 4 . l
33 19HY 20 .00 630.00 650.00 ±1 (S )o .9 (S )4 .2
34 19JB 20.00 150.00 170.00 ±1 (S )1 .8 (S )3 .3
35 19MG 20.00 5590.00 5610.00 ±1 (S )O . l (S )5 .0
36 19AAJ 20.00 55.oo 75.00 ±1 (S )4 .1 (S ) l.O
37 19NR 21.50 64 .00 85.50 (S )3 .9 ( S ) l . 2
38 19FE 22.00 25.00 4 7 .0 0 ±1 R R
39 19NC 22.00 22 .00 44 .00 ±1 R R
4o 19MH 22.40 6400.00 6422.40 ±1 (S )O . l ( s ) 5 .o
4 i 19s C 23.80 90 .80 114.60 (a ) (S )3 .2 ( s ) i . 9
42 19T 25.00 25 .00 50.00 R R
43 19FE 25.00 22.00 4 7 .0 0 ±1 R R
44 19NS 25.00 50.00 75.00 ±1 R R
45 19PT 2 5 .4 o 2 5 .4 o 50.80 ± .5 R R

(a ) ± .2 5  f o r  2 3 .8 , ± . l  f o r  9 0 .8
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19 -Type  RESISTOR -  P h e n o lic  I n s u la t io n
L ine
'No.

CODE
NO.

.RESISTANCE -  
Wdg. Wdg.

OHMS
T o ta l

TOLERANCE 
±5$ o r as 

shown

RATING-WATTS 
Wdg. Wdg.

1 19YR 25.90 25.90 51.80 ±1 R R
2 19NA 27.00 221.00 2V8.00 ±1 (S )1 .7 (S )3 .V
3 19FC 28.50 32 .00 60.50 ±1 R R
V 19E 30.00 30 .00 60.00 R R
5 19BE 30.00 90.00 120.00 (S )3 .8 (S )1 .3
6 19EK 30.00 15 .00 V 5.00 ±1 R R
7 19HR 30.00 200.00 230.00 ±1 (S )2 .0 (S )3 .1
8 19HS 30.00 170.00 200.00 ±1 (S )2 .3 (S )2 .8
9 19 M 30 .00 30 .00 60 .00 ±1 R R
10 19PH 30.00 60.00 90 .00 ±1 R R
11 19GU 31.00 13.00 W .o o (S) 0 .6
12 19FC 32.00 28 .50 60 .50 ±1 R R
13 19EJ 33 .00 35 .00 68.00 ±1 R R
IV 19ET 33.00 950.00 983.00 ±1 (S )0 .6 (S )V .5
15 19CT 3V.00 V00.00 V3V.00 ( S ) l , 2 (S )3 .9
16 19DE 3V.00 986.00 1020.00 ±1 ( s ) o .5 (S )V .6
17 19TK 3V.V0 17.30 51.70 ±1 R R
18 19LR 3 ^ .5 o 3 V . 50 69 .00 ±1 R R
19 19EJ 35.00 33.00 68 .00 ±1 R R
20 19ES 35.00 38.00 73.00 ±1 R R
21 19FA 36.5o V l.o o 77.50 ±1 R R
22 19A 37.00 37 .00 7b. 00 R R
23 19KF 37.00 19 .00 56.00 ±1 R R
2b 19LJ 37.00 37 .00 7V. 00 ±1 R R
25 19WU 37.00 7V. 00 110.00 ±1 R R
26 19ABH 37.00 1800.00 1837.00 ±1 (S )0 .3 (S )^ .8
27 19EH 38.00 950.00 988.00 ±1 (S)0o6 (S )V .5
28 19ES 38.00 35 .00 73.00 ±1 R R
29 19KE 39.00 1 8 .0 0 57.00 ±1 (S )2 06 (S )2 .5
30 19B V6.00 Vo. 00 80.00 R R

31 19C Vo. 00 83oOO 123.00 R R
32 19P Vo. 00 60 .00 100.00 R R
33 196 Vo. 00 100.00 1H0.00 (S )V .V (S )0 .7
3*+ 19H Vo. 00 120.00 160.00 (S )3 .8 CS)1.3
35 19J Vo. 00 1 0 .0 0 50.00 (S )2 .1 (S )3 .0
36 19AL V o.00 68.00 108.00 R R
37 19BK V o.00 500.00 5V0.00 ( S ) l . l (S )lf.O
38 19CS V o .00 125.00 165.00 ±1 (S )3 .7 ( S ) l .V
39 19HP Vo. 00 10 .00 50.00 ±1 (S )2 .0 (S )3 .1
bo 19HW V o .00 50.00 90 .00 ±1 R R
V i 19JK VOoOO 170 .00 210.00 ±1 (S )2 .9 (S )2 .2
b2 19NB V o .00 M f.o o 8V.00 ±1 R R
V-3 19WC Vo. 00 210.00 250.00 (S )2 0V (S )2 .7
VV 19FA V l.o o 3 6 .5 0 77 .50 ±1 R R
V5 19HA V2.00 195.00 237.00 ±1 (S )2 .7 (S )2 .V
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P h e n o lic  I n s u la t io n  -  19-Type RESISTOR
L in e  CODE RESISTANCE -  OHMS TOLERANCE RATING-WATTS

No. NO. Wdg. Wdg. T o ta l ±5$ o r as Wdg. Wdg. 
__________________________________   shown

1 19RS b2 .00 1000.00 10*4-2.00 ±1 (S )0 .6 (s )*4-.5
2 19WW f t  .00 H3.00 86.00 ±1 R R
3 19MJ f t .H o 3210.00 3253. *K) ±1 (S )0 .2 (S )*f.9
b 19MK HH.00 3*4-80.00 352H .00 ±1 (S )0 .2 (S)*4-.9
5 19NB bb.oo Ho.oo 8*4-.00 ±1 R R
6 19ND HH.oo HH.OO 88.00 ±1 R R
7 19KC H7.OO 59.00 106.00 ±1 R R
8 19JU H8.00 300.00 3*4-8.00 ±1 (S )20l (S )3 .0
9 19AM 50.00 50.00 100.00 R R
10 19AY 50.00 2000.00 2050.00 (S)O.H (S )*f.7
11 19BC 50.00 300.00 350.00 (S )2 .2 ( s ) 2 .9
12 19DL 50.00 70.00 120.00 ±1 R R
13 19HB 50.00 19H.00 2*4*4-. 00 (S )3 .1 (S )2 .0
1H 19HW 50.00 HO.00 90 .00 ±1 R R
15 19LY 50.00 550.00 600.00 ±1 (S )1 .3 (S )3 .8
16 19NL 51. *K) 51 .*4-0 102 .80 ±1 R R
17 19NS 50.00 , 25 .00 , 75.00 ±1 R R
18 19TF 50.00 Hoo.oo *4-50.00 ±1 (S )1 .7 (S )3 .*f
19 19ST 52.80 175^.00 1806.80 ±1 (S )0 .* f (S )H .7
20 19GT 53.00 111.00 16*4-. 00 ±1 R R
21 19KD 5*4- .oo lH .0 0 68 .00 ±1 (S )2 .0 ( s ) 3 . i
22 19ED 55.oo 218.00 273.00 ±1 (S )3 .1 (S )2.0
23 19NF 55.oo 500.00 555.00 (S )1 .5 (S )3.6
2b 19AAJ 55*oo 20.00 75 .oo ±1 (S )1 .0 ( S ) * f . l
25 I 9KC 59.00 H7.OO 106.00 ±1 R R
26 19F 60 .00 Ho .QO 100.00 R R
27 19L 60.00 60 .00 120.00 R R
28 19S 60 .00 90 .00 150.00 R R
29 19AC 6 0 .0 0 83 .00 1*4-3.00 R R
30 19AR 60 .00 260.00 320.00 (S )2 .9 (S )2.2
31 19AU 60.00 170.00 230.00 (S)H.O ( S ) l . l
32 19CK 60 .00 65.00 125.00 ±1 R R
33 19CM 60.00 1235.00 1295.00 ±1 (S )0 .7 (S)H.H
3h 19FH 60.00 70.00 130.00 ±1 R R
35 19JR 60.00 HOO.OO *4-60.00 (S )2 .0 (S )3 .1
36 19PH 60.00 30.00 90 .00 ±1 R R
37 I 9WI 60.00 60.00 120.00 ±1 R R
38 I 9ABF 60.H0 lHo.OO 2 0 0 .Ho ±1 (S )*f.6 (s )o .5
39 19PN 62.00 62 .00 12*4-. 00 ±1 R R
HO 19JW 6H.00 252.00 316.00 ±1 CS)3 .1 (S )2.0
H i 19NR 6H.00 21.50 85.50 (S )1 .2 (S )3 .9
b2 19CK 65 .00 60.00 125.00 ±1 R R
f t 19WK 65.00 160.00 225.00 ±1 (S)H .H (S )0 .7
bb 19EP 66.00 220.30 286.30 ±2 ( s ) 3 .5 (S )1.6
**•5 19KS 67.00 67 .00 13*4-. 00 R R
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L in e  CODE RESISTANCE -  OHMS ^TOLERANCE RATING-WATTS
No. NO. Wdg. Wdg. .T o ta l ±5$ o r as Wdg. Wdg.

shown

19-Type  RESISTOR -  P h e n o lic  I n s u la t io n

1 19LD 67.00
2 19AL 68.00
3 19MS 69.60
b 19AK 70.00
5 19DL 70 .00
6 19FF 70.00
7 19FH 70 .00
8 19KA 70.00
9 19LK 73.00
10 19WU 7M-.00
11 19GC 75.00
12 19YS 76.00
23 19GB 80 .00
lb 19JJ 80 .00
15 19MD 80.00
16 19RR 80.00
17 19C 83.OO
18 19D 83.OO
19 19AC 83.OO
20 19KM 8M-.00
21 19LG 8M-.00
22 19UM 8M-.00
23 19GB 85.00
2b 19KT 85.00
25 19UL 85.00
26 19WN 85.00
27 19YY 87.60
28 19S 90.00
29 19BE 90 .00
30 19FK 90.00
31 19JA 90.00
32 19SC 90 .80
33 19EE 91.00
3^ 19YT 9 2 .0 0
35 19HC 93.00
36 19TY 93.00
37 19GS 95 .00
38 19MM 97 .00
39 19DK 97 .00
Mo 19GR 98 .00
M-l 19G 100.00
M-2 19K 100.00
M-3 19BD 100.00
Mf 19BH 100.00
M-5 19CH 100.00

(a ) ± .2 5  f o r  23,

I I - 1 0

67.00  13^.00 
00 108.00

52M-5.00  531M-.60
70 .00  1M-0.00
50.00 120.00

100.00 170.00
60.00  130.00

685.00  755.00
73.00  lM-6.00
37.00  111.00

110.00 185.00
76.00  152.00
85.00  165.00
80.00 160.00

600.00 680.00
1000.00 1080.00

M-0.00 123.00
83 .00  166.00
60.00  lM-3.00

6350.00 61+34-.00
8M-.00 168.00
1M-.00 98 .00
80.00  165.00

1800.00 1885.00
8M-5.OO 930.00
185.00 270.00 

M-20M-.00 M-291.60
6 0 .0 0  1 5 0 .0 0
30 .00  120.00

1 1 0 .0 0  2 0 0 .0 0
1 3 0 .0 0  22 0 .0 0

23.80  11M-.60
208.00 299.00

92 .00  18M-.00
20 .00  1 1 3 .0 0
M-.00  97.00

1 9 0 .0 0  28 5 .0 0
17^ 0.00  1837.00

120.00  217.00
586.00 68M-.OO
M-0.00 lM-0.00

1 0 0 .0 0  20 0 .0 0
380.00 M-80.00
500 .00  6 0 0 .0 0
125.00 225.00

80, ± . l  f o r  9 0 .8

±1 R R
R R

±1 (S )0 .1 (S )5.0
R R

±1 R R
±1 R R
±1 R R
±1 (S )i.M - CS)3 .7
±1 R R
±1 R R
±1 R R
±1 R R
±1 R R
±1 R R

( S ) l .8 (S )3.3
±1 ( s ) l . l (S)M-.o

R R
R R
R R

(S )0 .2 (S)M-,9
±1 R R
±1 (S )2.9 (S )2 .2
±1 R R

(S )o .7 (S)M-.M-
±1 (S)l.M - (S )3 .7
±1 (S)U-.8 (S )o .3
±:1 (S )0.3 (S )*t.8

R R
(S )1.3 (S )3 .8

±1 R R
±1 R R
(a ) (S )1 .9 (S )3 .2

(S)M-.7 (S)o.M-
±1 R R
±1 (S )2 .M- (S ) 2 . 7
±1 (s)i+.5 (S )0 .6

R R
±1 (S )o .8 (S)M-.3
±1 R R

(S )2 .2 (S )2 .9
(S )o .7 (S)M-.M-

R R
(S )3 .2 CS)1.9
(S )2 .5 (S) 2 . 6

±1 R R
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P h e n o lic  I n s u la t io n  -  19-Type RESISTOR
L in e

No.
CODE

NO.
RESISTANCE -  OHMS 

Wdg. ¥dg . T o ta l
TOLERANCE 
±5$ o r as 

shown

RATING-WATTS 
Wdg. Wdg.

1 19CN 100.00 200.00 300.00 R R
2 19DN 100.00 100.00 200.00 ±1 R R
3 19DU 100.00 1000.00 1100.00 ( S ) l . l f (S )3 .7
4 19FF 100.00 70.00 170.00 ±1 R R
5 19FG 100.00 100.00 200.00 ±1 R R
6 19JF 100.00 220.00 320.00 ±1 (S )*f.8 (S )0 .3
7 19LC 100.00 100.00 200.00 ± .2 5 R R
8 19NP 100.00 390.00 *1-90.00 (b) (S )3 .1 (S )2 .0
9 19NU 100.00 200.00 30 0 .0 0 ±1 R R
10 19RB 100.00 1300.00 1400.00 ±1 ( S ) l . l (S )l+ .0
11 19RJ 100.00 600.00 700.00 ±1 (S )2 .2 (s )2 .9
12 19TD 100.00 175.00 275.00 ±1 R R
13 19RD 100.00 900.00 1000.00 ±1 (S ) l. * f (S )3 .7
1^ 19UY 100.00 350.00 *f50.00 ±1 (S)3.Jt ( S ) l . 7
15 19PC 102.60 3509.00 3611.60 ± .5 (S )0 .* f (S )*f.7
16 19KB 10*f.00 l* f l . 0 0 2^5 .00 ±1 R R
17 19ML 105.00 1685.00 1790.00 ±1 (S )0 .9 (S)*f.2
18 19m 105.00 105 .00 210.00 ±1 R R
19 19YC 105.70 3509.00 361*f.70 ±1 (s )o .5 (S)*+.6
20 19FJ 110.00 130.00 2*f0.00 ±1 R R
21 19FK 110.00 90.00 200.00 ±1 R R
22 19GC 110.00 75.00 185.00 ±1 R R
23 19HM 110.00 900.00 1010.00 ±1 ( S ) l . 7 (S )3 .* f
2b 19HN 110.00 5^0 .0 0 650.00 ±1 (S )2 .6 (S )2 .5
25 19GT 111.00 53.00 16*f.oo ±1 R R
26 19HH 112.00 1000.00 1112.00 (S )1 .7 (S )3 .* f
27 19HJ 112.00 2600.00 2712.00 (S )0 .6
28 19Mfi. 112.00 615.00 727.00 (S)2.*+ (S )2 .7
29 19EA. 115.00 115.00 230.00 ±1 R R
30 19DJ 117.00 903.00 1020.00 ±1 (S )1 .7 (S)3.*+
31 19JT 118.00 175.00 293.00 ±1 R R
32 19H 120.00 bo.oo 160.00 (S )1 .3 (S )3 .8
33 19Z 120.00 120.00 2*43.00 R R
34 19AB 120.00 210.00 330.00 R R
35 19AG 120.00 160.00 280.OO R R
36 19CU 120.00 1050.00 1170.00 ±1 ( s ) i .5 (S )3 .6
37 19CW 120.00 122.00 2*f2.00 ±1 R R
3« 19DK 120.00 97 .00 217.00 ±1 R R
39 19EL 120.00 120.00 2*f0.00 R R
40 19ABE 120.00 280.00 *K)0.00 ±1 (S )*f.6 (s )o .5
b l 19MY 120.50 539.00 659.50 ±1 (S )2 .8 (S )2 .3
b2 19CW 122.00 120.00 2*f2.00 ±1 R R
^3 19DF 122.00 158.00 280.00 ±1 R R

19AAA 12^.20 3019.00 31^3 .20 ±1 (s )o .5 (S )*f.6
I*-5 19CB 125.00 3^5 .00 ^7 0 .0 0 ±1 (S )*+ .l (S )1 .0

(b ) ±5 f o r  1 0 0 .0 , ±1 f o r  3 9 0 .0 .
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19-Type RESISTOR -  P h e n o lic  I n s u la t io n
L in e  CODE RESISTANCE -  OHNB TOLERANCE RATING-WATTS

No. NO. Wdg. Wdg. T o ta l ±5% o r as 
shown

Wdg. Wdg.

1 19GD 125.00 1095.00 1220.00 ±1 (S )1 .6 (S )3 .5
2 19CE 125.00 510.00 635.00 ±1 (S )3 .0 (S )2 .1
3 19CH 125.00 100.00 225.00 ±1 R R
b 19CL 125.00 895.00 1020.00 ±1 (8 )1 .9 (S )3 .2
5 19CS 125.00 1+0.00 165.00 ±1 (S ) l. l+ (S )3 .7
6 19EM 125.00 170.00 295.00 ±1 R R
7 19PK 125.00 250o00 375.00 ±1 R R
8 19PP 125.00 125.00 250.00 ±1 R R
9 19RA 125.00 660.00 785.00 ±1 (S)2.1+ CS)2.7
10 19TT 129.00 129.00 258.00 ±1 R R
11 19P 130.00 20.00 150.00 (S )3 .1 (S )2 .0
12 19FJ 130.00 110.00 2H0.00 ±1 R R
13 19FY 130.00 150.00 280.00 ±1 R R
1^ 19JA 130.00 90 .00 220.00 ±1 R R
15 19MT 131.60 2V72.00 2603.60 ±1

CO•0COV-/ (S )i+ .3
16 193U 132.00 158.00 290.00 ±1 R R
17 19DG 133.00 770.00 903.00 ±1 (S )2 02 (S )2 .9
18 19MN 135.00 280.00 1+15.00 R R
19 19TP 135.00 135.00 270.00 ± 1 R R
20 19AF 1M-0.00 l'+O.OO 280.00 R R
21 19HT 1 ^ 0 .0 0 1+20.00 560.00 ±1 (S )3 .8 (S )1 .3
22 19HZ 1^0 .00 81+0.00 980.00 (S )2 .3 (S )2 ,8
23 19ABF l'+O.OO 60.!+0 200.1+0 ±1 (S )0 .5 (S)l+ .6
2b 19KB 1 ^ 1 .0 0 lOl+.OO 21+5.00 ±1 R R
25 19YU 1^3 .00 2652.00 2795.00 ±1 (S )0 .8 (S)l+„3
26 19LL 11+5.00 l i f  5 .00 290.00 ±1 R R
27 19LT 1^5 .0 0 150.00 295.00 ±1 R R
28 19PM 1^5 .0 0 500.00 61+5.00 ± .5 (S )3.l+ (S )1 .7
29 19KN i*+6.oo 651.00 797.00 ±2 (S )2 .8 (S )2 .3
30 19AD 150.00 150.00 300.00 R R

31 19DT 150 .00 300.00 1+50.00 R R
32 19FS 150.00 190 .00 31+0.00 ±1 R R
33 19FY 150.00 130.00 280.00 ±1 R R
3b I9 J B 150.00 20 .00 170.00 ±1 (S )3 .3 (S )1 .8
35 19LB 150.00 150.00 300.00 ±1 R R
36 19LT 150.00 11+5.00 295.00 ±1 R R
37 19NH 150.00 6350.00 6500.00 (S )0 .3 (S )l+ .8
38 19S L 150.00 250.00 1+00.00 ±1 R R
39 19KK 152.00 3160.00 3312.00 ±2 (S )0 .7 (s)i+.i+
1+0 19NM 156.00 156.00 312.00 ±1 R R
i+ l 19PL 156.00 156.00 312 .00 ± .5 R R
b2 19BU 158.00 132 .00 290.00 ±1 R R
^3 19DF 158.00 122 0 00 280.00 ±1 R R
bb 19DD i5 9 .o o 1500.00 1659.00 ±1 R R
b5 19AG 160.00 120.00 280.00 R R
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L in e
No.

CODE
NO.

RESISTANCE -  
Wdg. Wdg.

P h e n o lic
OHMS

T o ta l

In s u la t io n
TOLERANCE 

o r as 
shown

-  19-Type RESISTOR
RATING-WATTS 
Wdg. Wdg.

1 19JH 160.00 850.00 1010.00 ±1 (S )2 .h (S )2 .7
2 19KG 160.00 2990.00 3150.00 ±2 (S )0 .8 (S )h .3
3 19WK 160.00 65 .00 225.00 ±1 (S )0 .7 (S )h .h
3 19M B 162.50 2368.00 2530.50 ±1 (S )1 .0 ( S ) h . l
5 19WF 165.00 165.00 330.00 ±1 R R
6 19RF 168.00 2 lh 0 .0 0 2308.00 ± .5 ( S ) l . l (S )h .O
7 19UK 168.00 168.00 336.00 ±1 R R
8 19AS 170.00 170.00 3h0 .00 R R
9 19AU 170.00 60 .00 230.00 ( S ) l . l (S )h .O
10 19EM 170.00 125.00 295.00 ±1 R R
11 19EN 170.00 175.00 3h 5 .oo ±1 R R
12 19HS 170.00 30 .00 200.00 ±1 (S )2 .8 (S )2 .3
13 19 JK 170.00 h o .00 210.00 ±1 (S )2 02 (S )2 .9
lh 19EN 175.00 170.00 3h-5.00 ±1 R R
15 19JT 175.00 118.00 293.00 ±1 R R
16 19TD 175.00 100.00 275.00 ±1 R R
17 19AP 180.00 180.00 360 .00 R R
18 19FU 180.00 220.00 hoo .oo ±1 R R
19 19NE 180.00 265.00 hh-5.00 R R
20 19SU 180.00 360.00 5ho.oo ±1 R R
21 19WE 180.00 180.00 360.00 ±1 R R
22 19UP 182.00 182 .00 36h.oo ±1 R R
23 19YW 182.00 2 lh 2 .0 0 232h.OO ±1 (S )1 .2 (S )3 .9
2k 19BN 185.00 20 .00 205.00 ±1 (S )1 .6 (S )3 .5
25 19CA 185.00 770.00 955.00 ±1 (S )3 .0 (S )2 .1
26 19WN 185.00 85.00 270.00 ±1 (S )0 .3 <S )lf„8
27 19FP 190.00 230.00 h20 .00 ±1 R R
28 19FS 190.00 150.00 3h0.00 ±1 R R
29 19GS 190.00 95 .00 285.00 R R
30 19SK 190.20 190 .20 3 8 0 .ho ± .5 R R
31 1 9 M 191.00 920.00 1111.00 ±1 (S )2 .6 (S )2 .5
32 19HB 19^000 5o .o o 2hh.oo ±1 (S )2 .0 (S )3 .1
33 19HA 195.00 h-2.00 237.00 ±1 (S )2 .h (S )2 .7
3h 19UR 198.00 198.00 386.00 ±1 R R
35 19PD i 99 .h o 1806.00 200 5. ho ± 0 5 (S )1 .5 (S )3 .6
36 19AJ 200.00 200.00 hoo .oo R R
37 19BG 200.00 hoo .oo 600.00 R R
38 19CN 200.00 100.00 300 .00 R R
39 19HR 200.00 30.00 230 .00 ±1 (S )3 .1 (S )2 .0
h0 19NTJ 200.00 100.00 300.00 ±1 R R
h i 19FX 200.00 600.00 800.00 (S )3 .8 (S )1 .3
h2 19S M 200.00 650.00 850.00 ±1 (S )3 .6 ( s ) i .5
f t 19WT 200.00 300.00 500.00 ±1 R R
hh 19AAH 200.00 200.00 hoo .oo ±1 R R
h-5 19AAC 203.00 1958.00 2161.00 ±1 ( S ) l . h (S )3 .7
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19 -Type  RESISTOR -  P h e n o lic  I n s u la t io n
L in e

No.
CODE

NO.
RESISTANCE -  

Wdg. Wdg.
OHMS

T o ta l
TOLERANCE 
±5% o r as 

shown

RATING-
Wdg.

•WATTS
Wdg.

1 19BR 205.00 225.00 43 0 .0 0 ±1 R R
2 19EE 208.00 91.00 299.00 (S )0 .4 (S )4 .7
3 19MP 209.00 890.00 1099.00 ±1 (S )2 .2 (S )2 .9
4 19SF 209.40 209.40 418 .80 ± .5 R R
5 19AB 210.00 120.00 330.00 R R
6 19NK 210.00 320.00 530.00 R R
7 19RK 210.00 210.00 420 .00 ±1 R R
8 19SY 210.00 400.00 610.00 ±1 R R
9 19TJF 210.00 3900.00 4110.00 ±1 (S )0 .8
10 19UG 210.00 3100.00 3310.00 ±1 (S )1 .0 ( S ) 4 . i
11 19WC 210.00 4 o .o o 250.00 ( S ) 2 .7 (S )2 .b
12 19AAE 210.00 326.00 536.00 ±1 R R
13 19PB 217.00 217.00 434.00 ±1 R R
lb 19WJ 217.90 217.90 435»8o ± .5 R R
15 19ED 218.00 55.00 273.00 ±1 (S )2 .0 (S )3 o l
16 19BY 220.00 1075.00 1295.00 ±1 (S )2 .6 (S )2 .5
17 19FU 220.00 180.00 4 0 0 .0 0 ±1 R R
18 19JE 220.00 100.00 320.00 ±1 (S )0 .3 (S)W .8
19 19EP 220.30 66 .00 286.30 ±2 (S )1 .6 (S )3 .5
20 19NA 221.00 27.00 248.00 ±1 (S )3 .4 (S )1 .7
21 19YD 224.00 1806.00 2030.00 ±1 ( S ) l . 7 (S )3 o4
22 19BR 225.00 205.00 430 .00 ±1 R R
23 19BS 225.00 225.00 450 .00 ±1 R R
2b 19FP 230 .00 190.00 420 .0 0 ±1 R R
2? 19DA 232.00 270.00 502.00 R R
26 19ABK 233.00 233.00 466 .00 ±1 R R
27 19MU 236.20 1094.00 1330.20 ±1 (S )2 .7 (S )2 .4
28 19SW 237.00 430.00 667 .00 ±1 R R
29 19GD 240.00 250.00 490 .00 ±1 R R
30 19AH 240.00 240.00 480 .00 R R

31 19JG 240.00 720.00 960.00 ±1 (S )3 .8 (S )1 .3
32 19LE 240.00 240.00 480.00 ±1 R R
33 19LH 245.00 245.00 490 .00 ± .5 R R
34 19AAL 246.00 1670.00 1916.00 ±1 (S )2 ,0 (S )3 .1
3? 19CJ 250.00 750.00 1000.00 ±1 (S )3 .7 (S )1 .4
36 19GD 250.00 240.00 490 .00 ±1 R R
37 19HD 250.00 250.00 500.00 ±1 R R
38 19JC 250.00 350.00 600.00 R R
39 19PK 250.00 125.00 375.00 ±1 R R
40 19SL 250.00 150.00 400 .00 ±1 R R
b i 19JW 252.00 64.00 316.00 ±1 (S )2 .0 (S )3 .1
b2 19AN 260.00 260.00 520.00 R R
4-3 19AR 260.00 60 .00 320.00 (S )2 .2 (S)2o9
44 19FN 260.00 290.00 550.00 ±1 R R

19WL 260.00 260.00 520.00 ±1 R R
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P h e n o lic  I n s u la t io n  -  19 -Type  RESISTOR
L in e

No.
CODE

NO.
RESISTANCE -  

Wdg. Wdg.
OHMS

T o ta l
TOLERANCE 
±5% o r  as 

shown

RATING-WATTS 
Wdg. Wdg.

1 19NE 265.00 180.00 *1*1-5.00 R R
2 19JM 268.00 *1-88.00 756.00 ±1 R R
3 19S G 268.10 268.10 536.20 ± .5 R R
b 19KL 269.00 1*1-90.00 1759.00 ±2 (S )2 .3 (S) 2 .8
5 19YB 269.00 1569.00 I838.OO ±1 (S )2 .2 (S )2 .9
6 19BP 270.00 375.00 6*1-5.00 ±1 R R
7 19CG 270.00 270.00 5*1-0.00 R R
8 19DA 270.00 232.00 502.00 R R
9 19LM 275.00 275.00 550.00 ±1 R R
10 19DH 280.00 1330.00 1610.00 ±1 (S )2 .7 (S)2.*l-
11 19HH 280.00 20 .00 300.00 ±1 ( S ) l f . l (S )1 .0
12 19NN 280.00 135.00 *1-15.00 R R
23 19ABE 280.00 120.00 *1-00.00 ±1 (S )0 .5 (S )^ .6
lb 19CF 28+.00 2 8 b .00 568.00 R R
15 19TJN 28*1-. 00 28*l-.00 568.00 ±1 R R
16 19PE 285.70 1260.00 15*1-5.70 ± .5 CS)2.8 (S )2 .3
17 19KH 286.00 1325.00 1611.00 ±2 (S )2 .7 (S) 2 .*f
18 19SH 289.50 289.50 579.00 ± .5 R R
19 19FN 290.00 260.00 550.00 ±1 R R
20 19FT 290.00 300 .00 590.00 ±1 R R
21 19PG 290.00 290.00 580.00 ±1 R R
22 19AAM 291.00 1*1-70.00 1761.00 ±1 (S )2 .5 (S )2 .6
23 19SJ 296.60 296.60 593.20 ± .5 R R
2b 19BB 300.00 2300.00 2600.00 R R
2 5 19BC 300.00 50.00- 350.00 (S )2 .9 (S )2 .2
26 19DT 300.00 150.00 *1-50.00 R R
27 19FT 300.00 290.00 590.00 ±1 R R
28 19GJ 300.00 500.00 800.00 R R
29 19GK 300.00 2500.00 2800.00 R R
30 19GL 300.00 300.00 600.00 R R
31 19GN 300.00 600.00 900.00 R R
32 19HE 300.00 1900.00 2200.00 (S )2 .1 (S )3 .0
33 19HK 300.00 300.00 600.00 ± •5 R R
3b 19JD 300.00 w o .  00 700.00 R R
35 19JL 300.00 2*1-60.00 2760.00 ±1 ( S ) l . 6 (S )3 .5
36 19JU 300.00 *1-8.00 3*1-8.00 ±1 (S )3 .0 (S )2 .1
37 19 IA 300.00 300.00 600.00 ±1 R R
38 19WT 300.00 200.00 500.00 ±1 R R
39 19DW 307.00 307 .00 6l*t-.00 ±1 R R
bo 19PU 312.00 1155.00 1*1-67.00 ±1 (S )3 .3 ( S ) l . 8
b i 19YA 317.00 139*1-. 00 1711.00 ±1 (S )2 08 (S )2 .3
b2 19NK 320.00 210.00 530.00 R R
f t 19GP 325.00 V75.00 800.00 ±1 R R
M f 19AAE 326.00 210.00 536.00 ±1 R R
^5 19EB 330.00 20.00 350 .00 (S )* f.2 (S )0 .9
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L in e  CODE RESISTANCE -  OHMS TOLERANCE RATING-WATTS
No. NO. Wdg. Wdg. T o ta l  o r as Wdg. Wdg.

____ ___________________________   shown_

19 -Type  RESISTOR -  P h e n o lic  I n s u la t io n

1 19FM 330.00
2 19TW 330.00
3 19U1 336.00
*+ 19MR 3*+0.00
5 19CB 3*+5.oo

6 19BJ 350.00
7 19DS 350.00
8 19FM 350.00
9 19JC 350.00
10 19TM 350.00
11 19UY 350.00
12 19PP 359 .10
13 19FR 360.00
1*+ 19SU 360.00
15 19MB 362.00
16 19FL 370 .00
17 19FR 370.00
18 19ME 370.00
19 19AAN 370.00
20 19CY 373.00
21 19BP 375.00
22 19BD 380.00
23 19BW 380.00
2b 19CC 380.00
25 19GR 380.00
26 19EU 380.00
27 I9MW 385.00
28 19TA 387o50
29 19NP 390.00
30 1§MR 395.00
31 19BG *+od.oo
32
33

19BS *+00.00
19CT *+00.00

3*+ 19GA *+00.00
35 19GM *+00.00
36 19JD *+00.00
37 19JB *+00.00
38 19NT *+00.00

$
19SY
19TH

*+00.00
*+00.00

*+l 19ABR *+00.00
1+2 19FW *+10.00
*+3 19FW *+20.00
*i4
*+5

19H3T *+20.00
19MW *+23.00

(b ) ±5 f o r 1 0 0 .0 ,

I I - 1 6

350.00 680 .00
330.00 660.00
336.00 672.00
395.00  735.00
125.00 *+70.00
350.00  700.00
350.00 700.00
330.00 680 .00
250.00 600.00

1000.00 1350.00
100.00 *+50.00

1003.00 1362.10
370.00 730.00
180.00 5m-o . oo
362.00 72*+.oo
*+60.00 830.00
3$ 0 .0 0  730.00

1300.00 1670.00
1260.00 1630.00

530.00 903.00
270.00 6*+5.00
100.00 *+8o.oo
750.00 1130.00
900.00 1280.00
*+50.00 830.00

80 .00  960.00
23.00  808.00

387.50 775.00
100.00  *+90.00
3*+0.00  735.00
200.00 60O0OO

2 0 .0 0  *+2 0 .0 0
3*+. 00 *+3*+.00

600.00 1000.00
1000.00 l*+00.00

300.00 700.00
60.00 *+60.00

800.00  1200.00
210.00 610.00

50.00 *+5o»oo
*+00.00 800.00
*+20.00 830.00
*+10.00 830.00
l*+0.00  560.00
385.00  808.00

±1 f o r  3 9 0 .0 .

±1 R R
±1 R R
±1 R R
±1 R R
±1 (S )1 .0 (S )*+ .l

R R
±1 R R
±1 R R

R R
±1 (S)*+.0 ( S ) l . l
±1 (S )1 .7 (S)3.*+
± .5 (s)*+.o ( s ) l . l
±1 R R
±1 R R
±1 R R
±1 R R
±1 R R
±1 (S)3o*+ ( S ) l . 7
±1 (S )3 .5 (S )1 .6
±1 R R
±1 R R

( s ) l . 9 (S )3o2
R R

±1 (S)*+.6 ( s )o .5
R R

±1 R R
±1 R R
±1 R R
(b ) (S )2 .0 (S )3 .1
±1 R R

R R
±1 (S)*+„*+ (S )0 .7

(S )3 .9 ( S ) l . 2
±1 R R

(S)*+.*+ (S )0 .7
R R

(S )3 .1 (S )2 .0
±1 R R
±1 R R
±1 (S)3.*+ ( S ) l . 7
±1 R R
±1 R R
±1 R R
±1 (S )1 .3 (S )3 .8
±1 R R
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P h e n o lic  I n s u la t io n  -  19-Type RESISTOR
L in e  CODE RESISTANCE-OHMS TOLERANCE RATING-WATTS

No. NO. Wdg. Wdg. T o ta l ±5% o r  as Wdg. Wdg. 
______________________ shown
1 19 GH *4-25.00 *+25.00 850.00 ±1 R R
2 19YM *4-27.00 1155.00 1582.00 ±1 (S )*+ .l ( s ) i . o
3 I 9SW *4-30.00 237.00 667.00 ±1 R R
b 19LP M+5.00 878.00 1323.00 R R
5 19CR *4-50.00 380 .00 830.00 R R
6 19MC ^ 50.00 *+50.00 900.00 ±1 R R
7 19DC *4-56.00 530.00 986.00 ±1 R R
8 19FL *4-60.00 370.00 830.00 11 R R
9 19LN *+65.00 *+65oOO 930.00 ±1 R R
10 19KJ *+67.00 512.00 979.00 ±2 R R
11 19GP *4-75.00 325 .00 800.00 ±1 R R
12 19JY *+88.00 268.00 756.00 ±1 R R
13 19RD *4-91.00 *4-91.00 982.00 ±1 R R
1*4- 19AAP *4-93.00 1070.00 1563.00 ±1 (S )*+.8 (S )0 .3
15 19BH 500.00 100.00 600.00 (8) 2.6 (S )2 .5
16 I 9BK 500.00 *K).00 5L+o.oo (S )*+.0 ( S ) l . l
17 19DT 500.00 500.00 1000.00 R R
18 19GE 500.00 1500.00 2000.00 (S )3 .8 (S )1 .3
19 19GJ 500.00 300.00 800.00 R R
20 I 9KP 500.00 3500.00 *4000.00 (S )1 .9 (S )3 o2
21 19NF 500.00 55.00 555.00 (S )3 .6 (S )1 .5
22 I 9NW 500.00 500.00 1000.00 ±1 R R
23 I 9PJ 500.00 1000.00 1500.00 ± . 5 R R
2b 19PM 500.00 i*+5 .o o 6*+5 .oo 1 .5 (S )1 .7 (S )3 .*+
25 19TF 500.00 700.00 1200.00 ±1 R R
26 19CE 510.00 125 .00 635.00 ±1 (S )2 „ l (S )3 .0
27 19RT 510.00 57oo .oo 6210.00 ±1 (S )1 .3 (S )3 .8
28 19KJ 512.00 *+67.00 979.00 ±2 R R
29 19S P 525.00 5700.00 6225.00 ±1 (S )1 .3 (S )3 .8
30 19 CY 530.00 373 .00 903 .00 ±1 R R
31 19DC 530.00 *+56.00 986.00 ±1 R R
32 19MY 539.00 120.50 659.50 ±1 (S )2.3 (S )2 .8
33 19HN 5*4-0.00 110.00 650.00 ±1 (S )2 .5 (S )2 .6
3*5- 19HL 5*+5 .oo 5^ 5 .o o 1090.00 R R
35 191Y 55o .o o 50.00 600.00 ±1 (S )3 .8 (S )1 .3
36 19YK 560.00 1002.00 1562.00 ±1 R R
37 19WP 570.00 1200.00 1770.00 (S )*+.9 (S )0 o2
38 19EU 580.00 380.00 960.00 ±1 R R
39 19GR 586'o00 98 .00 68*+o00 (S )2 .9 (S )202
bo 19BF 600.00 1600.00 2200.00 (S )*+.2 (S )0 .9
*+l 19EG 600.00 1800.00 2*4-00.00 (S )3 .8 (S )1 .3
b2 19EY 600.00 600.00 1200.00 R R
1+3 19GA 600.00 *+00.00 1000.00 ±1 R R
¥ f 19GN 600.00 300 .00 900.00 R R
b5 19JH 600.00 1200.00 1800.00 R R
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19-Type  RESISTOR -  P h e n o lic  I n s u la t io n
L in e

No.
CODE

NO.
RESISTANCE -  

Wdg. Wdg.
OHMS

T o ta l
TOLERANCE 
±5% o r as 

shown

RATING-
Wdgo

-WATTS
Wdg.

1 I9MD 60O.OO 80.00 680.00 (S )3 .3 (S )1 .8
2 19PY 600.00 200.00 800.00 (S )1 .3 (S )3 .8
3 I9RC 600.00 4hoo.00 5000.00 ±1 (S )1 .8 (S )3 .3
$ 19RJ 600.00 100.00 700.00 ±1 (S )2 .9 (S )2 .2
5 19SR 600.00 800 .00 14-00.00 ±1 R R
6 19TR 60O.OO 900.00 1500.00 ±1 R R
7 I9UB 600.00 6000.00 6600.00 ±1 ( s ) i .5 (S )3 .6
8 19ABP 600.00 1000.00 1600.00 R R
9 I9NG 606.00 606.00 1012.00 ± »5 R R
10 19MA 615.00 112000 727.00 (S )2 .7 (S)2.4-
11 19H3T 630.00 20.00 650.00 ±1 (S)4-.2 (S )0 .9
12 19ABG 63^.00 634-. 00 1268.00 ±1 R R
13 19TE 636 .00 $4-6.00 1582.00 ±1 R R
lb I9BT 640.00 10.00 650.00 ±1 (S )h „9 (S )0 .2
15 I9EG 650.00 1600.00 2250.00 (S )b .h (S )0 .7
16 19SM 650.00 200.00 850.00 ±1 ( s ) i .5 (S )3 c6
17 I9KN 651.00 14-6.00 797.00 ±2 (S )2 .8 (S )2 .3
18 19RA 660.00 125.00 785.00 ±:l ( s ) 2 ,7 (S )2 .5
19 19S E 660.00 1100.00 1760.00 ±1 R R
20 19TL 663.OO 2985.00 364-8.00 ±1 (S )2 .7 (S )2 0̂
21 19ABC 673.00 2670.00 33^3 .00 ±1 (S )3 .1 (S )2 .0
22 19HF 675.00 925.00 1600.00 ±1 R R
23 19AAK 680.00 1900.00 2580.00 ±1 (S)4-o0 ( S ) l . l
2b 19ABB: 681.00 2370.00 3051.00 ±1 (S)3.4- (S )1 .7
25 19KA. 685.00 70 .00 755.00 ±1 (S )3 .7 (S)1.4-
26 19WR 691.00 2108.00 2799.00 ±1 (S )3 .8 (S ) io 3
27 19RL 700.00 700.00 14-00 aOO R R
28 19TF 700.00 500.00 1200.00 ±1 R R
29 19TU 700.00 1700.00 2400.00 ±1 (s ) if.5 (S )0 .6
30 19ABA 706.00 1870.00 2576.00 ±1 (S)4-.2 (S )0 .9
31 I9 Y J 71^.00 1718.00 24-32.00 ±1 (S)4-.5 (S )0 .6
32
33

19AAY 715.00 1670.00 2385.00 ±1 (S )1+.6 (s )o .5
19JG 720.00 240.00 960.00 ±1 (S )1 .3 (3 )3 .8

3*+ 19AAR 723.00 898.OO 1621.0 ±1 R R
35 19YH 733.00 1^85 .00 2218.00 ±1 R R
3 6 19BW 750.00 380.00 1130.00 R R
37 19CJ 750.00 250.00 1000.00 ±1 (S ) l.4 - (S )3 .7
38 19CP 750.00 1000.00 1750.00 R R

8
19NE 750.00 750 0 00 1500.00 ±1 R R
19AAW 750.00 1320.00 2070.00 ±1 R R

^1 19AAD 760.00 2700.00 3^60 .00 ±1 (S )3 .3 (S )1 .8
b2 19TG 767.00 1208.00 1975.00 ±1 R R

1 2
19CA 770.00 185.00 955.00 ± l (S )2 .1 (S )3 .0
19DG 770.00 133.00 903.00 ±1 (S )2 .9 (S )2 02

b5

I I - 1 8

19AAU 777.00 1170.00 19^7 .00 ±1 R R 
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P h e n o lic  I n s u la t io n  -  19-Type RESISTOR
L in e  CODE RESISTANCE -  OHMS TOLERANCE RATING-WATTS

No. NO. Wdg. Wdg. T o ta l ±5% o r as Wdg. Wdg.
___________________________   shown
1 19RG 797.00
2 19m 800.00
3 19JP 800.00
h 19NT 800.00
5 19SR 800.00
6 19DU 800.00
7 19AAS 816.00
8 19AAT 825 .00
9 19WG 833000
10 19RY 840.00
11 19YF 8*4-2.00
12 19UL 8*4-5.00
13 19JH 850.00
14- 19YF 851.00
15 19AAS 856 .00
16 19RE 877.00
17 19LP 878.00
18 19MP 890.00
19 19CL 895.00
20 19AAR 898.OO
21 19BA 900.00
22 19CC 900.00
23 19HM 900.00
2*4- 19TR 900.00
25 19UD 900.00
26 19DJ 903.00
27 19MN 920.00
28 19AAT 920.00
29 19HF 925.00
30 19TB 9*40.00
31 19YE 9*4-6.00
32 19EH 950.00
33 19ET 950.00
3*4- 19TS 970.00
35 19ABS 975.00
36 19DE 986.00
37 19BM 1000.00
38 19CP 1000.00
39 19DU 1000.00
*4-0 19GM 1000.00
*4-1 19HG 1000.00
*4-2 19HH 1000.00
f t 19JS 1000.00
Mf 19PJ 1000.00
*f5 19RN 1000.00

(d ) ±1% f o r  9*4-0.0,

10*4-1.00  1838.00
800.00 1600.00

1600.00 2*4-00.00
*4-00.00  1200.00
600.00  1*4-00.00
800.00 1600.00 
856000 I672.OO
920.00 17*4-5.00

6580.00 7*+i3.oo
1*4-0.00 980.00
851.00  1693.00

85.00  930.00
160.00 1010 .00  
8*4-2.00  1693.00
816.00 1672.00

1297.00  217*4-.00
*4*4-5.00 1323 .00
209 .00  1099.00
125.00  1020.00
723.00 1621.00
900 .00  1800.00
380 .00  1280.00
110.00  1010 oOO
600 .00  1500.00
100 .00  1000.00
117 .00  1020.00
191 .00  1111 .00
825.00 17*4-5.00
675.00 1600.00

7560.00  8500.00
636.00 1582.00

38 .00  988.00
33 .00  983.00

970.00  19*4-0.00
2*K)0.00 3375.00

3*4-. 00 1020.00
1000 .00  2 0 0 0 .0 0

750.00 1750.00
100.00 1100.00
*400.00 1*4-00.00

1600.00 2600.00
112.00 1112.00

2500.00 3500.00
500.00 1500o00

1 0 0 0 .0 0  20 00 .00
±5% f o r  7 5 6 0 .0 .

±1 R R
R R
R R

±1 R R
±1 R R
±1 R R
±1 R R
±1 R R
±3 (S )1 .7 (S )3 .* f

(8 )2 .8 (S )2 03
±1 R R
±1 (S )3 .7 (S)1.4-

(S )2o7 (S)2.*4-
±1 R R
±1 R R
±1 R R

R R
±1 (S )2 .2 (S )2 .9
±1 (8 )3 .2 (S )1 .9
±1 R R

R R
±1 (S )0 .5 (S )*f.6
±1 (S )3 .4 (S )1 .7
±1 R R
±1 (S )3 .7 (S)l.*4-
±1 (S )3 .* f (S )1 .7
±1 (S )2 .5 (S )2 .6
±1 R R
±1 R R
(d ) (S )1 .7 (S)3.*+
±1 R R
±1 ( s )*4-.5 (S )0 .6
±1 (s)*f05 (S )0 .6
±1 R R
±1 R R
±1 (S)*4-.6 (s )o .5

R R
R R

(S )3 .7 (S)l.*4-
(S )0 .7 (S)*f.*4-

R R
(S)3o*4-
(S)*+.4

(S )1 .7
(S )o .7

± .5 R R
±1 R R
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19 -Type RESISTOR -  P h e n o lic  I n s u la t io n
L in e

No.
CODE

NO.
RESISTANCE -  

¥ d g . Wdg.
OHMS

T o ta l
TOLERANCE 
±5$ o r  as 

shown

RATING-WATTS 
Wdg. Wdg.

1 19RR 1000.00 80.00 1080.00 ±1 ( S ) l . l (S )lf.O
2 19RS 1000.00 ^2 .0 0 10^2 .00 ±1 (s)U-.5 (S )0 .6

19TM
19ABP

1000.00
1000.00

350*00
600.00

1350.00
1600.00

±1 ( s ) i . i
R

(S )tf.O
R

5 191K 1002.00 560.00 1562.00 ±1 R R
6 19PF 1003.00 359.10 1362.10 ± .5 ( S ) l . l (S)U-.O
7 19RG 10^:1.00 797.00 I838.OO ±1 R R
8 19CU 1050.00 120.00 1170.00 ±1 (S )3 .6 ( s ) i . 5
9 19MP 1070.00 ^9 3 .0 0 1563.00 ±1 (S )o .3 (S )l+ .8
10 19BY 1075.00 220.00 1295.00 ±1 (S )2 .5 (S )2 .6
11 19MU 1091+.00 236.20 1330.20 ±1 (S )2 .V (S )2 .7
12 19CD 1095.00 125.00 1220.00 ±1 ( s ) 3 .5 (S )1 .6
13 19SE 1100.00 660.00 1760.00 ±1 R R
5 -
15

19SN 1100.00 2^+00.00 3500.00 ±1 (S ) lf .8 (s )o .3
19TL 1150.00 1150.00 2300.00 ±1 R R

16 19PU 1155.00 312.00 1^67 .00 ±1 (S )3 .3 (S )1 .8
17 19YM 1155.00 M-27.00 1582.00 ±1 ( S ) l . o (S )b .Z
18 19AAU 1170.00 777.00 19V7.00 ±1 R R
19 19JN 1200.00 600.00 1800.00 R R
20 19PS 1200.00 1600.00 2800.00 ±1 R R
21 19SA 1200.00 5300.00 6500.00 (S )2 C8 (S )2 03
22 19TE 1200.00 1900.00 3100.00 ±1 R R
23 19WP 1200.00 570.00 1770.00 (S )0 .2 (S ) tf .9
2b 19YG 1208.00 767.00 1975.00 ±1 R R
25 19CM 1235.00 60.00 1295.00 ±1 (.S )k .k (S )o .7
26 19PE 1260.00 285.70 15^5 .70 ± .5 (S )2 .3 (S )2 08
27 19AAN 1260.00 370.00 1630.00 ±1 (S )1 .6 Cs)3 .5
28 19RE 1297.00 877.00 217^.00 ±1 R R
29 19ME 1300.00 370.00 1670.00 ±1 (S )1 .7 (S )3 .k
30 19RB 1300.00 100.00 l^fOO.OO ±1 (S)M-.O ( S ) l . l
31 19AAW 1320.00 75o . oo 2070.00 ±1 R R
32 19KH 1325.00 286.00 1611.00 ±2 (S ) 2 A (S )2 .7

$
19DH 1330.00 280.00 1610.00 ±1 (S )2 .1 f (S )2 .7
19RM 1350.00 1350.00 2700.00 ±1 R R

35 19YA 139^.00 317.00 1711.00 ±1 (S )2 .8 (S )2 .3
36 19AAM 1^70 .00 291.00 1761.00 ±1 (S )2 .6 (S )2 „5
37 19YH lM-85.00 733.00 2218.00 ±1 R R
38 19KL 1^90 .00 269.00 1759.00 ±2 (S )2 .8 (S )2 .3

$ 19DD
19GE

1500.00
1500.00

159.00
500.00

1659.00
2000.00

±1 R
(S )1 .3

R
(S )3 .8

bz 19KY 1500.00 1500 .00 3000.00 R R
b2 19YB 1569.00 269.00 1838.00 ±1 (S )2 .9 (S )2 .2

& 19BF
19EC

1600.00
1600.00

600.00
650.00

2200.00
2250.00

(S )0 .9
(S )0 .7

(S )lf .2

19HG 1600.00 1000.00 2600.00 R R
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P h e n o lic  I n s u la t io n  -  19 -Type  RESISTOR
L in e

No.
CODS

NO.
RESISTANCE -  

Wdg. Wdg.
OHMS

T o ta l
TOLERANCE 
±5% o r as 

shown

RATING-WATTS
V/dg. Wdg.

1 19JE 1600.00 1600.00 3200.00 R R
2 19JP 1600.00 800.00 2400.00 R R
3 19PS 1600.00 1200.00 2800.00 ±1 R R
4 19SD 1670.00 2460.00 4130.00 ±1 R R
5 19AAL 1670.00 246.00 1916.00 ±1 (S )3 .1 (S )2 .0
6 19AAY 1670.00 715.00 2385.00 ±1 (s )o .5 (S )4 .6
7 19ML 1685.00 105.00 1790.00 ±1 (S )4 .2 (S )0 .9
8 19TC 1700.00 3450.00 5150.00 (c ) R R
9 19TU 1700.00 700.00 2400.00 ±1 (S )4 .5 (S )0 .6
10 19TJ 1705.00 5200.00 6905.00 ±1 (S )3 o8 (S )1 .3
11 191J 1718.00 714.00 2432.00 ±1 (S )o .6
12 19MM 1740.00 97 .00 I837.OO ±1 (S )4 .3 (S )0 .8
13 19ST 1754.00 52.80 1806.80 ±1 (S )4 .7 (S )0 .4
14 19WD 1760.00 2000.00 3760.00

4835.00
±1 R R

15 19m 1760.00 3075.00 ±3 R R
16 19EG 1800.00 600.00 2400.00 ( S ) l . 3 CS)3.8
17 19KT 1800.00 85 .00 1885.00 (S )4 .4 (S )o .7
18 19ABH 1800.00 37 .00 I837.OO ±1 (S )4 .8 (s )0 .3
19 19PD 1806.00 199.40 2005.40 =*=• 5 (S )3 .6 ( S ) i . 5
20 19YD 1806.00 224.00 2030.00 ±1 (S )3 .4 ( S ) i . 7
21 19ABA 1870.00 706.00 2576.00 ±1 (S )0 .9 CS)4.2
22 19HE 1900.00 300.00 2200.00 (S )3 o0 (S )2 .1
23 19TE 1900.00 1200.00 3100.00 ±1 R R
24 19AAK 1900.00 680.00 2580.00 ±1 ( S ) l . l (S )4 .0
25 19ABL 1910 .00 6810.00 8720.00 ±1 (S )2 .0 (S )3 .1
26 19AAC 1958.00 203.00 2161.00 ±1 CS)3.7 (S )1 .4
27 19AY 2000.00 50.00 2050.00 (S )4 .7 ( s ) o .4
28 19KR 2000.00 4000.00 6000.00 R R
29 19lffi 2000.00 1760.00 3760.00

4000 .00
±1 R R

30 19YN 2000.00 2000.00 ±1 R R

31 19WR 2108.00 691.00 2799.00 ±1 (S )1 .3 (S )3 .8
32
33

19RF 2140.00 168 .00 2308.00 ±»5 (S )4 o0 ( S ) lo l
19YW 2142.00 182.00 2324.00 ±1 (S )3 .9 (S )1 .2

34 19ABD 2210.00 2610.00 4820 .00 ±1 R R
35 19BB 2300.00 300.00 2600.00 R R
36 19WB 2345.00 7 .8 0 2352.80 ±1 (S )5 .0 (S )O . l
37 19AAB 2368.00 162.50 2530.50 ±1 (S )4 .1 (S )1 .0
38

%

19ABB
19JM

2370.00
2400.00

681 .00
4800 .00

3051.00
7200.00

±1 (S )1 .7
R

(S )3 .4
R

19SN 2400.00 1100.00 3500.00 ±1 (S )o .3 (S )4 .8
4 i 19ABJ 2400.00 2400.00 4800 .00 R R
42 19ABS 2400.00 975.00 3375.00 ±1 R R
43 19JL 2460.00 300.00 2760.00 ±1 (s)3o5 (S )1 .6
44 19SD 2460.00 1670.00 4130.00 ±1 R R
45

(c )
19MT 2472.00 
±1% f o r  1700.00

131.60  2603.60 
, ±5$ f o r  3 ^5 0 .0 0 .

±1 (S)4o3 (S )0 .8
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19 -T ype  RESISTOR -  P h e n o lic  I n s u la t io n
L in e

No.
CODE

NO.
-RESISTANCE -  

Wdg. Wdg.
OHMS

T o ta l
TOLERANCE 
±5% o r as 

shown

.RATING-WATTS 
Wdg. Wdg.

1 19GK 2500.00 300.00 2800.00 R R
2 19 JS 2500.00 1000.00 3500.00 (S )0 .7 (S )4 04
3 19SS 2500.00 2500.00 5000.00 R R
4 19WM 2500.00 5100.00 7600.00 R R
5 19UA 2500.00 2500.00 5000.00 ±1 R R
6 19HJ 2600.00 112.00 2712.00 CS)4.5 (S )0 .6
7 19ABD 2610.00 2210.00 4820.00 ±1 R R
8 19IU 2652.00 14-3.00 2795.00 ±1 (S )4 .3 (S )0 .8
9 19ABC 2670.00 673.00 334-3.00 ±1 (S )2 .0 (S )3 .1
10 19AAD 2700.00 760.00 3460.00 ±1 ( S ) l . 8 (S )3 .3
11 19YL 2985.00 663.OO 3648.00 ±1 (S )2 .4 CS)2.7
12 19KG 2990.00 160.00 3150.00 ±2 (S )4 .3 (S )o .8
3.3 19RP 3000.00 3000.00 6000.00 ±1 R R
14 I9AAA 3019.00 124-. 20 31*1-3.20 ±1 <S)>*.6 (S )0 .5
15 19WH 3075.00 1760.00 4835.00 ±3 R R
16 19UG 3100.00 210.00 3310.00 ±1 (S )4 .1 (S )1 .0
17 19KK 3160.00 152.00 3312.00 ±2 (S )4 .4 (S )0 .7
18 I9MJ 3210.00 43.4-0 3253 .*»-o ±1 (S )4 .9 (S )0 .2
19 19TC 3*1-50.00 1700.00 5150.00 (c ) R R
20 19MK 3*1-80.00 4 4 .0 0 3524.00 ±1 (S )4 .9 (S )0 .2
21 19KP 3500.00 500.00 4000 .00 (S )3 .2 ( S ) ! . 9
22 19PC 3509.00 102.60 3611.10 ± .5 (S )4 .7 (S )0 .4
23 19YC 3509.00 105.70 3614.70 ±1 (S )4 .6 (S )0 .5
2b 19UP 3900.00 210.00 4110.00 ±1 (S )4 .3 (S )0 .8
25 19KR 4000.00 2000.00 6000.00 R R
26 19YY 4 20*1-. 00 87 .60 4291.60 ±1 (S )4 .8 (S )0 .3
27 19RC bboo.oo 6 0 0 .0 0 . 5000.00 ±1 (S )3 .3 (S )1 .8
28 19JM *1-800.00 2400.00 7200.00 R R
29 19ABM 5000.00 5000.00 10000.00 R R
30 19MM 5100.00 2500.00 7600.00 R- R

31 19TJ 5200.00 1705.00 6905.00 ±1 (S )1 .3 (S )3 .8
32 19MS 5245.00 69 .60 531*1-. 60 ±1 (s )5 .o (S )0 .1
33 19SA 5300.00 1200.00 6500.00 (S )2 .3 (S )2 .8
3 * I9MG 5590.00 20 .00 5610.00 ±1 (s )5 .o (S )0 .1
35 19RT 5700.00 510.00 6210.00 ±1 (S )3 08 (S )1 .3
36 19SP 5700.00 525.00 6225.00 ±1 (S )1 .3 (S )3 .8
37 19UB 6000.00 600.00 6600.00 ±1 (S )3 .6 ( S ) l . 5
38 19KM 6350.00 84 .00 6434.00 (S )4 .9 (S )0 .2
39 19MS 64-00.00 22 .40 6422.40 ±1 (S )5 *0 CS)0.1
bo. 19NH 6350.00 150.00 6500.00 (S )4 .8 (S )o .3
4 i 19WG 6580.00 833.00 7413.00 ±3 (S )3 .4 (S )1 .7
b2 19ABL 6810.00 1910.00 8720.00 ±1 (S )3 .1 (S )2 .0
*1-3 19TB 7560.00 94-0.00 8500.00 (d ) (S)3.4- (S )1 .7

(c )  ±1$ f o r  1700o00 , ±5% f o r  3*1-50.00.
(d ) ±1$ f o r  9*1-0.00, ±5% f o r  7560 .00 .
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P h e n o lic  In s u la t io n  -  9 2 - , 1 2 0 -, & 123-TYPE RESISTORS

DESCRIPTION

These a re  power ty p e  r e s is to r s  in  w h ich  th e  w ire  i s  wound on p h e n o l
iz e d  asbestos c a rd s , and th e  w in d in g s  a re  wrapped in  a p h e n o lize d  
asbestos  c o v e r. They are  component p a r t  r e s is to r s  f o r  w h ich  no 
p r o v is io n  i s  made f o r  m oun ting . These r e s is to r s  a re  s u ita b le  f o r  
assem b ling  in  a c o n ta in e r  w ith  o th e r  components o f  a p p ro x im a te ly  th e  
same s iz e .  I f  used a lo n e , m oun ting  s tra p s  o r  d e v ice s  may be r e q u i r 
ed, depending on th e  use .

Power r a t in g s  g iv e n  below  a re  f o r  co n tin u o u s  o p e ra t io n  in  an am bient 
o f  150°F . The r e s is to r s  a re  d e ra te d  t o  0 w a tts  in  an am bient o f  
2$0°F. When used in  a c o n ta in e r  w ith  o r  w ith o u t o th e r  components, 
th e  power r a t in g s  do n o t a p p ly .

CODE DIMENSIONS RATING
TYPE TERMINALS (Not In c lu d in g  T e rm in a ls ) WATTS

92 7" le a d  w ire s 3 -5 /1 6 ”  x  1 -1 3 /3 2 ” x  5 /3 2 ” 2 .5

120 7” le a d  w ire s 1 - 5 /3 "  x  1 -1 3 /3 2 ”  x  5 /3 2 ” 1 .0

123 lu g s 3 - 7 /3 ”  x  1 - 3 /3 ”  x  H / 6 4 ” 2 .5

92-Type 

March 1966

123-Type

H -2 3



9 2 - ,  1 2 0 -, & 123"TYPE RESISTORS SCHEMATIC FIGURES
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P h e n o lic  I n s u la t io n  -  92-TYPE RESISTOR'

SINGLE WINDING RESISTORS 
FIGURE 1

•Line
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS

TOLERANCE
%

L is t
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS

TOLERANCE
%

1 92PT 1 .12 1 4 i 92CG 1039.00 1
2 92PM 2 .2 4 2 42 92A 1366.00 0 .5
3 92AH 2 .7 0 1 b3 92T 1380.00 1
4 92PP 3 .1 0 1 92F 1545.00 0 .5
5 92AG 3 .8 0 1 b'5 92MA 1556.00 1
6 92PJ 6 .2 0 1 46 92IHJ 1639.00 1
7 92AL 9 .5 0 1 47 92R 1695.00 0 .5
8 92AM 12.00 1 48 92GR 1750.00 0 .5
9 92AU 12 .63 0 .5 49 92S 1910.00 1
10 92AJ 1 6 .7 0 0 .5 50 92FM 2512.00 1
11 92GW 28 .75 1 51 92CE 2628.00 1
12 92AW 3 1 *b l 0 .5 52 92BW 2644.00 1
13 92FP 37 .00 2 53 92BB 2845.00 1
14 92BC 4 3 .5 0 0 .5 54 92MM 3300.00 0 .5
15 92AY 4 5 .8 1 0 .5 55 92BR 3648.00 1
16 92BJ 6 5 .0 7 0 .5 56 92MW 3760.00 1
17 92BA 6 9 .7 2 0 .5 57 92FW 4000.00 3
18 92BD 71 .22 0 .5 58 92BT 4140 .00 1
19 92N 86 .00 2 59 92BU 4220.00 1
20 92BH 8 7 .8 7 0 .5 60 92NC 4545.00 o .5
21 92FR 90 .00 2 61 92AP 5000.00 2
22 92BE 96.00 0 .5 62 92 CD 5270.00 l
23 92AN 100.00 1 63 92BP 5560.00 1
2b 92LR 137.70 o .5 64 92BS 5850.00 1
25 92BF 139.40 o .5 65 92FJ 6125.00 1
26 92BG 147.90 o .5 66 92HP 7270,00 2
27 92HN 189.00 1 67 92BM 7620.00 1
28 92PF 4 o o .o o l 68 92LS 8160.00 2
29 92NY 495 .00 l 69 92HW 8271.00 o .5
30 92GJ 567.00 o .5 70 92NA 8700o00 0 .5
31 92ND 586.00 1 71 92AR 9000.00 2
32 92PD 586.00 l
33 92AA 600.00 o .5
3b 92 GP 605.00 l
35 92CF 638.OO 1
36 92MB 751.00 1
37 92P 950.00 l
38 92MC 980.00 1
39 92H 1195.00 0 .5
40 92B 1205.00 o .5
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92-TYPE RESISTOR- P h e n o lic  I n s u la t io n

TWO WINDING RESISTORS WITH THREE LEADS
FIGURE 2___________________

L in e  CODE 
No. NO.

1 92PS
2 92PL
3 92PR
4 92PN
5 92PU

6 92LN
7 92DS
8 92PK
9 92PH

10 92CH

11 92DT
12 92CS
13 92PW
14 92AD
15 92LL

16 92C
17 92LM
18 92CL
19 92CT
20 92CY

21 92GE
22 92LJ
23 92GG
24 92CK
25 92DE

26 92DU
27 92GU
28 92CW
29 92DF
30 92RM

31 92G
32 92D
33 92KG
34 92GH
35 92CJ

36 92CU
37 92FN
38 92DW
39 92JM
40 92AE

11-26

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
ft

2
1
1
1
1

1
0 .5

1
1

0 .5

0 .5
0 .5

1
1
1

4 
1

0»5
0«5
0 .5

2
1

0 .5
0 .5
0 .5

0 .5
0 .5
0 .5
0 .5

1

5
3
2

0 .5
0 .5

0 .5
1

0 .5
2
1

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

1.08
2.15
2 .47
3 .0 0
6.80

8.06
8 o 46
4 .9 4
6 .0 0

16 .67

16.93 
17.95 

8 o 46 
1 0 .0 0  
1 0 .0 0

21 .00
21.88
22.33 
23.47  
26.20

15.00
15.00
30 .00
31.06
32 .50

33.70
34.35
35 .34  
36 .90  
33.75

20 .00
42 .00
25 .00
30 .00
50.00

59.50
62.50
66 .67  
32 .00  
40.00

TOLERANCE
%

3 
2 
2 
1 
1

1
0 .5

1
1

0 .5

0 .5
0 .5

1
1
1

4 
1

0 .5
0 .5
0 .5

2
1

0 .5
0 .5
0 .5

0 .5
0 .5
0 .5
0 .5

1

5 
3
2 

0.5> 
0 .5

0 .5
1

0 .5
2
1

March 1966

2.19
4 .3 3
5.05 
6 .1 0  
8 .0 0

8 .06  
8 .4  6

10.10
1 2 .2 0
16 .67

16.93
17.95
18.00
20 .00
20 .00

21 .00
21 .88
22.33 
23 .47  
26.20

30.00
30.00
30 .00
3 1 .0 6
32 .50

33.70
34 .85
35 .34  
36 .90  
38 .75

40 .00
4 2 .0 0
50 .00
50.00
50.00

59.50
62.50
66.67
79.00
80 .00



P h e n o lic  I n s u la t io n  -  92-TYPE RESISTOR
TWO WINDING RESISTORS WITH THREE LEADS 

FIGURE 2

L in e
No.

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
%

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
%

1 92E 84.00 2 84.00 2
2 92AS 110.00 1 20 .00 1
3 92RK 112.50 1 9 0 .0 0 1
4 92MK 135.00 1 135.00 1
5 92RE 135.00 1 135.00 1
6 92NJ 200.00 1 28 .00 1
7 92MN 300.00 0 .5 300.00 0 o5
8 92LU 324.00 1 130.00 1
9 92 GM 342.00 0 .5 342.00 o .5
10 92JB 362.00 1 35 .00 2
11 92RL 364.50 1 291.60 1
12 92NN 368 .0 0 1 28 .00 1
13 92GK 4 o i.5 o 1 4 o i.5 o 1
14 92KJ 600.00 1 233.00 1
15 92JG 600.00 1 275.00 1
16 92W 60O.OO 0 .5 600.00 o .5
17 92HA 677.00 1 157.00 1
18 92JH 686.50 1 600.00 1
19 92HB 713.00 1 480 .50 1
20 92MY 720.00 1 4 0 0 .0 0 1
21 92GS 725.00 o .5 496 .00 o .5
22 92HC 737.00 1 121.00 1
23 92HD 752.50 1 638.OO 1
24 92KA 758.00 o .5 472 .0 0 o .5
2 5 92L 790.00 1 90 .00 1
26 92NV; 795.00 1 15 .00 1
27 92NT 805.00 1 15 .00 1
28 92JF 870.00 o .5 4 n .o o o .5
29 92JE 925.00 o .5 420 .00 o .5
30 92HE 933.00 1 258 .00 1
31 92RN 1012.00 1 877.60 1
32 92HF 1030.00 l 620.00 1
33 92PA i o 4 o . o o l 288.00 1
34 92NS io 4 5 .o o 1 848.00 1
35 92LK 1088.00 o .5 481 .00 o .5
36 92HG 1092.00 1 1048.00 1
37 92LP 1124.00 1 406 .00 1
38 92GD 1175.00 2 800000 2
39 92HH 1191 .00 1 236.00 1
40 92PC 1226.00 1 472000 1
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92-TYPE RESISTOR -  P h e n o lic  I n s u la t io n
TWO WINDING RESISTORS WITH THREE LEADS

FIGURE 2

L in e
No.

CODE
NO.

1 92 GA
2 92NM
3 92K
b 92HJ
5 92GL
6 92GN
7 92PE
8 92JC
9 92HK
10 92KK
11 92JD
12 92PB
13 92AB:
lb 92PG
15 92M
16 92GC
17 92LH
18 92AT
19 92MT
20 92HL
21 92NK
22 92J
23 92KL
2b 92KB
25 9 2 ^
26 92KF
27 92NF
28 92RT
29 92LW
30 92HY
31 92GB
32 92 GT

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

1226.00
12^0 .00
1300.00
1313.00 
13^8.00
1378.00
1380.00 
14-30.00 
1^70.00 
1 W . 0 0
1550.00
1595.00
1616.00
1662.00
1675.00
1750.00
1882.00
2000.00
2000.00
2196.00
2305.00 
24-00.00
2 8 80 .00
3 0 0 0 .0 0
3 0 6 0 .0 0
3290.00
3390.00 
34-80.00
3710.00
3956.00
^150.00
5150.00

TOLERANCE
%

2
1
2
1
1
1
1

0 .5
1
1

0 .5
1
1
1
2
2

0 .5
1
1
l

0 .5
1
1

o .5
1

o .5
1
1

o .5
2 
2

•WINDING B 
NOMINAL 

RESISTANCE 
OHMS

1135.00
338.00
225.00
^ 2 8 .0 0
255.00
3 6 ^ .0 0

83.90
702.00
635.00
560.00
68^.00
795.00
965.00
780.00
2 0 0 .0 0
666.00
800.00
600.00

1760.00 
^ 2 8 .0 0
^95 .00

60.00
125.00
600.00

2 1 2 0 .0 0
15^0.00

660.00
1170.00

971.00
1638.00
1^50.00
35 00 .00

TOLERANCE
%

0 .5
1
2 
1 
1
1
1

0.5
1
1

0.5
1
1
1
2

Oo5
0 .5

1
1
1

o .5
2 
1

o .5
1

0 .5
o .5

1
1

0 .5
2 
2
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P h e n o lic  I n s u la t io n  -  92-TYPE RESISTOR

L in e
No.

TWO WINDING RESISTORS WITH 
FIGURE 6

FOUR LEADS

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
%

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

1 92MD 1 .7 4 2 1 .7 4
2 92ME 2 .7 4 2 2 .74
3 92MF 4 .9 9 1 4 .99
4 92KN 5.00 5 5 .00
5 92MG 6.26 1 6 .26

6 92MH 7.15 1 7.15
7 92KP 10.00 5 10 .00
8 92KR 15.00 5 15.00
9 92KS 20.00 5 20.00

10 92MJ 20.80 1 20.80

11 92KT 25.00 5 25-00
12 92KU 30 .00 5 3O5OO
13 92KW 35.00 5 35 .00
14 92KY 40.00 5 40 .00
15 92LA 45.00 5 45 .00

16 92LB 50.00 5 50.00
17 92LC 55.00 5 55.00
18 92LD 60.00 ( ^ 60 .00
19 92LE 65.OO 1; 5 65 .00
20 92LF 70.00 5 70.00

21 92RJ 135.00 1 33.75
22 92RF 314.00 1 56.25
23 92RH 675.00 1 168.80
24 92NR 743.00 1 536.00
25 92RG 2860.00 1 4 0 00

26 92RS 6000.00 0 .5 3 .00

M arch 1966

TOLERANCE
%

2
2
1
5
1

1
5
5
5
1

5
5
5
5
5

5
5
5
5
5

1
1
1

0 .5
5

2
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92-TYPE RESISTOR- P h e n o lic  I n s u la t io n

THREE WINDING RESISTORS WITH FOUR LEADS
._____________ FIGURE 3_____________________

L in e
No.

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOL.
%

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOL.
%

WINDING C 
NOMINAL 

RESISTANCE 
OHMS

TOL
i

1 92NL 210 .00 1 69 . ao 1 2a . 00 1
2 92RP 270000 1 164.70 1 10a . 00 1
3 92LY 390oOO 1 199.00 1 71.00 1
4 92NB 576 .00 1 161.00 1 56.00 1
5 92JL 626.00 1 329.00 1 555.00 1

6 92RR 740070 1 590.90 1 347.00 1
7 92MU IS2O0OO 1 1000.00 1 aoo.oo 1
a 92HM 1 9 57 .00 2 496.00 1 496.00 1
9 92HU 2647 .00 0 .5 1336.00 0 .5 756.30 Oo 5

10 92HT 2766 .00 0„5 1467.00 0 „5 1175.00 0 .5

11 92HS 3363oOO 0 „5 1752.00 0 „5 1073.00 0 .5
12 92 HR 40 32 .00 0 .5 2051.00 Oo5 1013.00 0 .5

11-30 M arch 1966



P h e n o lic  I n s u la t io n  -  92-TYPE RESISTORS

THREE WINDING RESISTORS WITH THREE LEADS 
__________FIGURE 4______________________

L in e
No.

CODE
NO.

WINDING A
n o m in a l

RESISTANCE
OHMS

TOL
1°

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOL
*

WINDING C 
NOMINAL 

RESISTANCE 
OHMS

TOL
f°

1 92RD 46 . SO 0 .5 1 0 9 .0 0 0 .5 1 0 9 .0 0 0 .5
2 92 P I 55 .10 0 .5 1 0 4 .7 0 0 .5 1 0 4 .7 0 0 .5
3 92JT 74 .50 1 6S .70 1 3 0 .7 0 1
U■ 92JN S i .  50 1 3 5 .2 0 1 5 1 .6 0 1
5 92RC 14 1 .9 0 Oc5 6 4 .5 4 0 .5 6 4 .5 4 0 .5

6 92JJ 3 0 0 .0 0 1 1 7 5 .0 0 1 3 0 0 .0 0 1
7 92KM 3 0 0 .0 0 1 3 0 0 .0 0 1 1 5 0 .0 0 1
S 92RB 314o30 0 .5 33 .93 0 .5 33 .93 0 .5
9 92ML 569.00 1 15 .79 1 1 5 .7 9 1

1 0 92RA 645.30 0o5 1 7 .2 0 0 .5 1 7 .2 0 0 .5

11 92NP IS2O.OO 0 .5 490 .00 0 .5 4 1 6 .0 0 0 .5
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92-TYPE RESISTOR -  P h e n o lic  I n s u la t io n

L in e
No.

THREE WINDING RESISTORS WITH FOUR LEADS
FIGURE 5

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOL
$

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOL
%

WINDING C 
NOMINAL 

RESISTANCE 
OHMS

TOL
%

92NE 220 .0 1 7 9 .0 1 3 3 .0 1
92NG 3 1 7 .0 1 7 5 .0 1 3 6 .0 1
92MR 4 2 0 .0 1 26 3 .0 1 25 -0 1
92LT 522 .0 1 34 22 .0 1 1 3 5 .0 1
92JK 62 2 .0 1 6 3 3 .0 1 5 5 5 .0 1

92JR 1 6 6 5 .0 1 4 3 2 .0 1 4 3 2 .0 1
92NH 2595 .0 0 .5 65 7 .0 0 .5 52 0 .0 0 .5
92MP 344& .0 1 59 0 .0 1 263.O 1
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P h e n o lic  I n s u la t io n  -  120-TYPE RESISTOR

SINGLE WINDING RESISTORS WITH TWO LEADS
_______  FIGURE 1

L in e  CODE NOMINAL TOLERANCE
No. NO. RESISTANCE %

_____ OHMS

120AB 7 5 .0  0
120G 1 6 0 .0
120H 3 0 0 .0
120AG 4 0 0 .0
120AF 6 0 0 .0

6 120M 1 5 00 .0 0 .5
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120-TYPE RESISTOR -  P h e n o lic  I n s u la t io n

TWO WINDING RESISTORS WITH THREE LEADS 
__________________ FIGURE 2____  ____  ______

L in e
No.

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
$

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
$

1 120AC 1° 55 2 0 .7S 4
2 120 AD 6 .1 1 1 3 .1 1 1
3 120J 7 .5 0 2 5 .0 0 2
4 120K 20 .00 1 1 0 .0 0 2
5 120 AS 24 .40 1 1 2 .2 2 1

6 120L S0„00 1 AO. 00 1

TWO WINDING RESISTORS WITH 
FIGURE 6

FOUR LEADS

L in e
No.

CODS
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
$

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
%

26 120N 13 0 00 2 1 3 .0 0 2
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P h e n o lic  I n s u la t io n  -  123-TYPE RESISTOR

FIGURE 7

CODE
NO.

NOMINAL 
RESISTANCE 

OHMS 
TERMS. 1 -2

TOLERANCE
i°

123 A 7 1 .0 2
123 AD 2 4 1 .7 2
123 AL $ 6 4 .0 1
123 AK 63 9 .0 1
123 AM 3 2 5 .0 1

123 AC 1 0 99 .0 2
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CM
f—1 TYPE RESISTOR -  P h e n o lic I n s u la t io n

FIGURE 8

NOMINAL NOMINAL NOMINAL
L in e CODE RESISTANCE TOL . RESISTANCE TOL. RESISTANCE TOL.

No. NO. OHMS % OHMS 1o OHMS 1o
TERMS. 1 -2 TERMS. 2-3 TERMS. 1 -3

1 123AF 597 .0 0 .5 6 0 .0 0 .5 59 7 .0 0 .5
2 123 AP 723 oO 1 7 2 3 .0 1 1 3 0 .0 1
3 123 AR 873-0 1 67 3 .0 1 1 0 6 .0 1
4 123AT 1169 .5 1 1 1 69 .5 1 7 8 .4 1
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POWER RESISTORS -  WIRE WOUND -  CERAMIC CORES

VITREOUS ENAMEL INSULATION

Power r e s is t o r s  i n  code s e r ie s  f i t t i n g  t h i s  d e s c r ip t io n  a re  
ta b u la te d  b e lo w . I n d iv id u a l  codes i n  th e s e  s e r ie s  have s p e c i f i c  
r e s is ta n c e  v a lu e s  w h ic h  f a l l  w i t h i n  th e  r e s is ta n c e  ra nge s  shown. 
F o r e xa m p le , th e  k b \J  r e s is t o r  has a re s is ta n c e  v a lu e  o f  300 ±5$ 
ohms. The r e s is ta n c e  ra n g e s  a re  n o t  c o n tin u o u s  be tw een  th e  
m inim um and maximum v a lu e s  shown. The minimum and maximum 
v a lu e s  do n o t  n e c e s s a r i ly  re p re s e n t  e x trem e s  beyond w h ic h  new 
d e s ig n s  c o u ld  n o t  be fu r n is h e d .

CODE
TYPE

APPROXIMATE NORMAL 
RATING (N ote  1) 

WATTS

APPROXIMATE RESISTANCE 
RANGE 

OHMS

SECTION
PAGE

bb 30 6 t o  20000

59 15 2b t o  3500 ^3
60 15 230 t o  385 b5
67 22 10 t o  3000 b l
71 32 ^0  and 60 b^
82 7 .5 2 t o  700 51
8b 6 15 t o  1500 53
85 20 220 and 13000 55
91 15 *K)0 t o  1600 57
96 25 0 .2 5  t o  1 5 .7 5 59

100 5 10 t o  3200 61

119 25 100 t o  1500 65

NOTE 1 : The h e a t d is s ip a t in g  c h a r a c t e r is t i c s  o f  th e s e  r e s is t o r s  
a re  as f o l lo w s :

Power
D is s ip a t io n

C o n d it io n

W attage  
R a t in g  

o f  R e s is to r
T e m pe ra tu re

R is e
A m b ie n t

T e m pe ra tu re

N orm a l C o n d it io n  N orm a l R a t in g  250° F
T ro u b le  C o n d it io n  2 x  N orm a l R a t in g  ^5 0 °  F

77° F 
77° F
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C eram ic C o re , Enam el I n s u la t io n  -  4-4--TYPE RESISTOR
DESCRIPTION

Power r a t i n g  i s  30 w a t ts  f o r  
c o n t in u o u s  o p e r a t io n  a t  77° F 
a m b ie n t te m p e ra tu re .
P ro v id e d  w i t h  a s tu d  and n u ts  f o r  
m o u n tin g . C lo s e s t recommended 
m o u n tin g  c e n te rs  a re  1 in c h  by 
1 - 1 /2  in c h e s .
S in g le  w in d in g  r e s is t o r s .

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

%
1 bbkE 6 .32 5
2 hbku 6 .8 5
3 bbAB 8 .7 5
b bbK 14-.0 5
5 M+a a 1 6 .0 2
6 bbc 1 8 .1 5
7 bbkL 2 1 .6 1
8 bbkC 2 6 .8 5
9 bbs 3 0 .0 5
10 V fL 3 6 .6 5
11 ¥ fB 4-5.0 5
12 bbk 5 2 .5 5
13 bbK. 5b.2 5
l£ MfE 5 8 .0 5
1!7 M+AD 6 1 .8 l
16 bbE 9 0 .0 5
17 bbS 1 1 5 .0 5
18 bbG 1 5 0 .0 5
19 44-P 1 6 7 .0 5
20 V+D 2 0 0 .0 5
21 ¥ fN 2 2 0 .0 5
22 bbW 3 0 0 .0 5
23 bbY 4-50.0 5
2b bbkE 6 2 5 .0 2
25 bbAF 1 2 5 0 .0 2
26 lAfU 1500 .0 5
27 bbkG 250O.O 2
28 bbAE 5000 .0 2
29 b b k j 10000.0 2
30 bbkK 20000 .0 2
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DESCRIPTION

Ceram ic C ore , Enamel I n s u la t io n  -  59-TYPE RESISTOR

Power r a t i n g  i s  15 w a t ts  f o r  
c o n tin u o u s  o p e ra t io n  a t  77° F 
a m b ie n t te m p e ra tu re .

A rra n g e d  f o r  m o u n tin g  on 
m o u n tin g  p la t e s .  W i l l  mount on 
7 /8  in c h  h o r iz o n ta l  c e n te rs  and 
1 -5 /1 6  in c h  v e r t i c a l  c e n te rs .  
E xcep t f o r  h o r iz o n ta l  c e n te rs ,  
w i l l  mount on p a n e ls  d r i l l e d  f o r  
1 9 - ty p e  r e s is t o r s .

S in g le  w in d in g  r e s is t o r s .

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

%

1 59U 24 .0 1
2 59S 2 8 .0 1
3 59G 60 o0 5
4 59P 9 0 .0 5
5 59W 9 8 .0 1

6 59T 1 0 3 .5 1
7 59R 107 .5 5
8 59Y 1 1 0 .5 1
9 59K 1 1 2 .0 5

10 59D 1 1 5 .0 5

11 59E 1 5 0 .0 5
12 59H 1 9 0 .0 5
13 59C 200 .0 5
14 59F 240 .0 5
15 59L 6 0 0 .0 5

16 59M 85O.O 5
17 59N 1 0 00 .0 5
18 59A 3 0 0 0 .0 5
19 59B 3 5 00 .0 5
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DESCRIPTION

C eram ic C ore , Enamel I n s u la t io n  -  60-TYPE RESISTOR

Has tw o  w in d in g s  and th r e e  te r m in a ls ,  one te r m in a l  b e in g  common 
t o  b o th  w in d in g s .  T e rm in a ls  f o r  W ind ing s  A and B a re  a rra n g e d  as 
shown in  F ig .  1 .

A rranged  f o r  m o u n tin g  on m o u n tin g  p la te s .  W i l l  mount on 7 /8  
in c h  h o r iz o n ta l  c e n te rs  and 1 - 3 /4  in c h  v e r t i c a l  c e n te rs .  E xcept 
f o r  h o r iz o n ta l  c e n te rs ,  w i l l  mount in te rc h a n g e a b ly  w i th  1 9 - ty p e  
r e s is t o r s .

Power ra t in g 's  in d ic a te d  in  th e  t a b le  a re  f o r  c o n tin u o u s  o p e ra 
t i o n  a t  77° F am b ien t te m p e ra tu re .

F IG . 1
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60-TYPE RESISTOR -  C eram ic Core ,  Enamel I n s u la t io n

WINDING A__________   WINDING B

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
MAX.

WATTS
TOL.

of
/»

NOMINAL
RESISTANCE

OHMS
MAX.

WATTS
TOL

%

1 60J 90oO 5 o9 1 1 4 0 .0 9 .1 1
2 60E 110 0 5 5 .0 1 22 0 .0 1 0 .0 5
3 60F 1 1 0 .5 4»4 1 270 .0 1 0 .7 1
4 60 H 1 1 5 .0 7 .5 5 1 1 5 .0 7 -5 5
5 60 C 1 1 5 .0 6 .5 5 1 5 0 .0 8 .5 5

6 60 B 1 1 5 .0 5 .2 5 220 .0 9°9 5
7 60D 1 1 5 .0 4«5 5 270 .0 1 0 .5 1
S 60K 1 5 0 .0 7 .5 5 1 5 0 .0 7 .5 5
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C eram ic C ore , Enamel I n s u la t io n  -  - 67-TYPE RESISTOR

DESCRIPTION

-Power r a t in g  i s  22 w a t ts  f o r  
c o n tin u o u s  o p e ra t io n  a t  77° F 
a m b ie n t te m p e ra tu re .

W i l l  mount on 3 /4  in c h  h o r i 
z o n ta l c e n te rs  and 1 in c h  v e r t i 
c a l  c e n te rs .  In te n d e d  t o  be 
m ounted on 4 - ty p e  r e s is t o r  m ount
in g .  Has one s o ld e r in g  te r m in a l ,  
th e  o th e r  c o n n e c t io n  b e in g  made 
th ro u g h  th e  4 - ty p e  r e s is t o r  
m o u n tin g .

S in g le  w in d in g  r e s is t o r .

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

%

1 67M 10 5
2 67B 120 5
3 67F 300 5
4 67C 600 5
5 67J 600 5

6 67N 656 1
7 67G 1000 1
6 67D 1100 5
9 67K 1300 5

10 67S 1500 5

11 67L 1750 5
12 67A 2000 5
13 67H 3000 5
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C eram ic C ore , Enamel I n s u la t io n  -  71-TYPE RESISTOR

DESCRIPTION

Power r a t in g  i s  32 w a t ts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F 
am b ien t te m p e ra tu re .

W i l l  m ount on 1 - 3 /4  in c h  h o r iz o n t a l  and v e r t i c a l  c e n te rs .

S in g le  w in d in g  r e s is t o r .

NOMINAL 
L in e  CODE RESISTANCE

No. NO. OHMS
TOLERANCE

%
1 71A 40 5
2 71B 60 5
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DESCRIPTION

C eram ic C o re , Enamel I n s u la t io n  -  &2-TYPE RESISTOR

Power r a t i n g  i s  7° 5 w a t ts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F 
am b ien t te m p e ra tu re .  F o r each degree  F t h a t  th e  am b ien t exceeds 
77° F , th e  power r a t in g  d e c re a se s  0 .4 $ .

C lo s e s t recommended m o u n tin g  c e n te rs  a re  1 - 3 /3  in c h e s  by l - l / S  
in c h e s .

S in g le  w in d in g  r e s is t o r .

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

*

1 S2F 2 5
2 S2B 30 1
3 32A 150 5
4 3 2D 225 1
5 32G 400 5

6 32C 500 1
7 32E 700 5
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C eram ic C o re , Enamel I n s u la t io n  -  34-TYPE RESISTOR

DESCRIPTION

Power r a t i n g  i s  6o0 w a t ts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F 
a m b ie n t te m p e ra tu re .

E qu ipped w i th  tw o  f l e x i b l e  le a d s .  May be m ounted on a th re a d e d  
s tu d  th ro u g h  th e  c e n te r  o f  th e  r e s is t o r .

C lo s e s t recommended m o u n tin g  c e n te rs  a re  7 /3  in c h  by  7 /3  in c h .

S in g le  w in d in g  r e s is t o r .

L in e  
N o.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

/o

1 34E 1 5 .6 1
2 34F 20.0 1
3 34D 31-2 1
4 34A 400 .0 5
5 34B 600.0 5

6 34C 3 0 0 .0 5
7 S4H 900 .0 5
3 B4G 1 5 0 0 .0 5
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C eram ic C ore , Enamel I n s u la t io n  -  &5-TYPE RESISTOR

DESCRIPTION

Power r a t in g  i s  20 w a t ts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F 
a m b ie n t te m p e ra tu re «

C lo s e s t recommended m o u n tin g  c e n te rs  a re  1 - 3 /8  in c h e s  by 1 - 7 /8  
in c h e s .

S in g le  w in d in g  r e s is t o r .

L in e CODE
NOMINAL

RESISTANCE TOLERANCE
No. NO. OHMS %

1 #5D 220 5
2 S5C 13000 5
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DESCRIPTION

C eram ic C ore , Enamel I n s u la t io n  -  91 A RESISTOR

Has th r e e  w in d in g s  co n nec ted  in  s e r ie s .  E qu ipped  w i th  f o u r  
f l e x i b l e  le a d s ,  one a t  each end and one a t  each w in d in g  ju n c t io n .  
Power r a t in g  i s  15 w a tts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F 
am b ien t te m p e ra tu re .  R e s is ta n c e  v a lu e s  do n o t v a ry  more th a n  ±5$.

May be m ounted on a th re a d e d  s tu d  th ro u g h  th e  c e n te r  o f  th e  
r e s is t o r .

C lo s e s t recommended m o u n tin g  c e n te rs  a re  1 - l / S  in c h  by  1 - l / S  
in c h .

WINDING A 
NOMINAL 

CODE RESISTANCE
NO. OHMS

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

WINDING C 
NOMINAL 

RESISTANCE 
OHMS

91A 400 600 600
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C eram ic C ore , Enamel I n s u la t io n  -  96 a RESISTOR

DESCRIPTION

Has s i x  w in d in g s  c o n s e c u t iv e ly  co n n e c te d  in  s e r ie s  and i s  
p ro v id e d  w i t h  a ta p  a t  each w in d in g  ju n c t io n .  E qu ipped  w i th  a 
medium lam p ba se . In te n d e d  f o r  use in te rc h a n g e a b ly  w i t h  b a l la s t  
lam ps where v o lta g e  r e g u la t io n  p e r m its .  Power r a t in g  i s  25 
w a t ts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F a m b ie n t te m p e ra tu re .

WINDING NOMINAL
CODE STARTING NEXT TO RESISTANCE TOLERANCE
NO. EDISON BASE OHMS %

96A 1 s t 0 .2 5 10
2nd 0 .5 0 10
3 rd 1 .0 0 5
4 th 2 .0 0 5
5 th 4 .0 0 5
6 th BoOO 5
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C eram ic C ore , Enamel I n s u la t io n  -  100-TYPE RESISTOR

DESCRIPTION

Have one o r  more w in d in g s ,  as in d ic a te d .  W in d in g s  a re  conn
e c te d  in  s e r ie s  and ta p s  a re  p ro v id e d  a t  th e  w in d in g  ju n c t io n s .  
Power r a t in g  i s  5 w a t ts  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F 
a m b ie n t te m p e ra tu re .

Can be m ounted by means o f  a 9A o r  9B r e s is t o r  m o u n tin g . 
C lo s e s t recommended m o u n tin g  c e n te rs  a re  1 - 3 /6  in c h  by 1 in c h .
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SINGLE WINDING RESISTOR WITH TWO LUGS 
__________________ FIGURE 3____________________

NOMINAL RATING
L in e  CODE RESISTANCE TOLERANCE WATTS

No. NO.______________ OHMS________________ $_______ MAX.

1 100G 300 5 6

100-TYPE RESISTOR -  C eram ic Core ,  Enamel I n s u la t io n

TWO WINDING RESISTOR WITH THREE LUGS 
FIGURE 1

L in e
No.

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
$

RATING
WATTS

MAX.

11 100F 100 300 5 5
12 100C 500 200 5 5
13 100B 1075 (a ) 220 5 5
14 100A 1600 1600 5 5

(a ) P lu s  5f°; m inus 10$
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C eram ic Cora ,  Enamel I n s u la t io n  -  100-TYPE RESISTOR

THREE WINDING RESISTOR WITH FOUR LUGS 
__________________ FIGURE 2_____________

L in e
No.

CODE
NO.

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

WINDING C 
NOMINAL 

RESISTANCE 
OHMS

TOLERANCE
1o . . . .

RATING
WATTS

MAX.

1 100D 10 20 40 5 4
2 100H 60 60 60 5 4
3 100E SO 160 320 5 4
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DESCRIPTION

Ceramic Core, Enamel In s u la t io n  -  119A RESISTOR

Has fo u r  w in d in g s  connected in  s e r ie s .  R e s is ta n ce  va lu e s  a re  
h e ld  w ith  l im i t s  o f  ±5/o. Power r a t in g  i s  25 w a tts  f o r  co n tin u o u s  
o p e ra t io n  a t  77° F am bient te m p e ra tu re .

C lo se s t recommended m oun ting  c e n te rs  a re  1 -3 /4  in c h  by 1 -1 /4  
in c h .

NOMINAL
CODE STAMPED RESISTANCE
NO._______________________AT OHMS

119A A S00
B 400
C 200
D 100
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DESCRIPTION
A x ia l  Leads -  23*f & 235 Type RESISTOR

These r e s is to r s  c o n s is t  o f  a w in d in g  
o f  re s is ta n c e  w ire  ove r a co re  o f  
in s u la t in g  m a te r ia l  enve loped  i n  a 
p r o te c t iv e  s le e ve  o f  c o lo re d  p o ly 
e th y le n e . The c o lo r  id e n t i f i e s  each

B —•»
ty p e  and 1 .6  w a t t  f o r  235 typ e  a t  
6o°C ( l^ K ^ F ) am bient te m p e ra tu re .
F o r each degree c e n tig ra d e  th a t  th e  
am bien t exceeds 60°C , th e  power r a t in g  
decreases a p p ro x im a te ly  2 - lA -  pe r c e n t.

p a r t ic u la r  c o m b in a tio n  o f  n o m in a l 
re s is ta n c e  and to le ra n c e .  They are  
p ro v id e d  w i th  t in n e d  a x ia l  le a d s .
Power r a t in e  is  0 .5  w a t t  f o r J r

If

L in e
Ho.

CODE RESISTANCE -  
Norn. Max.

om^
M in.

COLOR DIM
B

1 23bA \-7 0 58 Brown .656
2 23 +̂B l* f 1 ^ .1 5 13 .85 W hite .625
3 23*fC 18 18 .19 17 .81 Gray .656
b 28 28 .29 ,27.71 Red .625
5 23*fE b 7 .5 ^ 7 .9 9 *f7 .01 Orange .656
6 23 -̂K 56.2 5 6 .^9 55.91 P in k .625
7 23^F 6 8 .1 6 8 .8 67 .*f L ig h t  B lu e .656
8 23*fP* 220 231 209 B la c k .656
9 23*fH 301 316 286 L ig h t  Green .656

10 23^G 750 75 8 7*f2 Green .656
11 23*fH 795 8o*f 788 B lue .625
12 23bL 856 860 852 Tan .625
13 23 -̂M 976 981 971 P u rp le .656
lb 23W 1270 1283 1257 Y e llo w .625
15 235A 1370 1384 1356 Y e llo w 1 .032
16 235B 1600 1616 15,8^ Gray 1.000
17 235c I9 6 0 1980 19^0 P u rp le 1 .000
18 235D 2^90 2515 2b6$ Brown 1.000
19 235E 2550 2576 2524 Orange 1 .000
20 23 5E 3200 3232 3168 L ig h t  B lue 1 .000
21 235G 5110 5161 5059 Green 1.000

*  Has a n o m in a l te m p e ra tu re  c o e f f ic ie n t  o f  6000ppm/°C.
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DESCRIPTION
A x ia l  Leads -  236A RESISTOR

W ire-w ound r e s is t o r  c o n s is t in g  o f  an 
in d u c t iv e  w in d in g  on a co re  o f  i n 
s u la t in g  m a te r ia l  and covered  w i th  
p la s t i c  tu b in g .  Equipped w i t h  a x ia l  
t in n e d  le a d s .
Has a s p e c ia l te m p e ra tu re  c o e f f ic ie n t  
o f  +500 ±50 ppm/°C.
Power r a t in g  is  1 .0  w a t t  a t  60°C 
( l 1fO°F) am bien t te m p e ra tu re . For 
each degree C th a t  th e  am bien t exceeds 
60°C , th e  power r a t in g  decreases 
a p p ro x im a te ly  2 - lA -  p e r c e n t.
R e s is ta n ce  v a lu e  i s  562 ±1$ ohms.

0

— --------1 .0 3 2 ------------ _  1 _
r  i p
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PRECISION TYPES 
FAMILY CODE
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WIRE WOUND RESISTORS -  FAMILY CODES

Jan 1959 I I I - l



WIRE WOUND RESISTORS -  FAMILY CODES
L in e

No.
CODE

NO.
•RESISTANCE RANGE 

OHMS
TOLERANCE

. & ...........
CHARACTERISE

1 6bk 1 to  13000 5 Note 1
2

I

6bB
6bC
6bD

2 .?  to  13000 
5 to  5800

10 to  5800

2
1

0 .5
5 6**E 5o to  5800 0 .1
6n 6^F 20 to  58OO 0 .2 5
f
8 65B 200 to  12000 2 Note 1
9

10
65C 200 to  5 ^ 0 1

11 106A 0 .^  t o  30000 1
12 106B 3 to  30000 0 .2 5 Note 3
23 106C 10 to  12000 0 .1
lb
15
16

106D 0 .1  to  3 .0 2 + 0 .0 2  ohm

10 7A O A  to  250000 1 Note b
17
18

107B 7 to  250000 0 .2 5

19 136A ! f .5  to  1299 1 Note 7
20 136B ^ .5  to  1299 2
21
22

136C 8 .0  to  1299 0 .5

23 137A 1300 to  *400000 1 Note 7
2b 137B 1300 to  *400000 2
25
26

137C 1300 t o  *400000 o .5

27 138A 2 .5  to  183500 1 Note 7
28
29
30

138C 2 .5  to  183500 o .5

1^3A 10 to  *400 1 N otes 9 &
31
32

1^3B 10 to  *400 0 .2 5

t
216A 10 to  10500 1

1 217A *4:990 to  80600 1
36

38

39o

217C *4-990 to  80600 0 .1

227A
227C

1 to  1270 
0 .1  to  1270

1 + 0 .0 1  ohm 
5 + 0 .0 1  ohm

Note 7

227D 2 .0  to  1270 0 .5  + 0 .0 1  ohm
b l
b2
**3

227E 900 to  1270 0 .2 5  + 0 .0 1  Ohm

228A 1290 to  5110 1 Note 7
bb
b5

22 8D 1290 to  5110 0 .5

N otes 18 *k6
b7
bQ
b9
50

2*flD *4-990 t o  250000 0 .5

2*f2C 100 t o  *4020 5 Note 20
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WIRE WOUND RESISTORS -  FAMILY CODES
RATING
WATTS

AMBIENT
TEMP.

DERATING BODY
MATERIAL

ILLUS
TRATION

L in e
No t

Notes 2 & 12 l 0lf °  F Ceramic I I I - 7 1
2

I
5
6
7

N otes 2 & 12 lQ lf°  F Ceramic I I 1 -7 8
9
10

0 .2 ?
0 .2 5
0 .2 ?
0 .1 0

1?0° F Note 6 P h e n o lic I I I - 8 11
12

3
15

Notes ? & 12 1?0° F Note 6 P h e n o lic I I I - 8 16

18
0 .2 ? 77° F Note 13 I I I - 8 19

20
21
22

0 .2 ? 77° F Note 1*+ I I I - 8
i
2?
26

1 .0 77° F Note 1? I I I - 8 27
28
29

0 .1 l 0if°  f

Note 8

P h e n o lic I I I - 8 30
31
32

0 .2 ? 1?0° F Ceramic I I I - 8
i

Note 11 1?0° F Note 8 Ceramic I I I - 8 35
36
37

0 .? 11+0° F Note 16 P h e n o lic  
Note 17

. I I I - 8 38

*+l
h2

1 .0 1^0° F Note 16 P h e n o lic  
Note 17

I I I - 8 ^3

^5
Note l8 l ^ ) 0 F Note 6 P h e n o lic I I I - 8

I4.9
0 .2 ?

fa0&H

Note 6 P h e n o lic I I I - 8
T /
1+8
1+9
50

111-3M arch 2966



WIRE WOUND RESISTORS -  FAME I f f  CODES
L in e CODE RESISTANCE RANGE 'TOLERANCE CHARACTERISTICS

No. NO. OHMS
1 2¥fA 100 to  ^K)20 l Note 21
2 2¥(-B 100 to  ^ 2 0 2

£
6

2lf5B 3*K) to  16200 2 Note 21

21+8C 1 to  1290 5 ± 0 .0 1  ohm Notes 12 & 23
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WIRE WOUND RESISTORS -  FAMILY CODES
RATING
WATTS

AMBIENT
TEMP.

DERATING BODY
MATERIAL

ILLUS
TRATION

0 .2 5 H vn 0 0 Note 6 P h e n o lic I I I - 8

Note 22 l5 0 °  F Note 6 P h e n o lic I I I - 8

0 .5 170° F Note 2k P h e n o lic I I I - 8

L in e
No.

March 1966 I I I - 5
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WIRE WOUITO RESISTORS -  FAMILY CODES
1 . 6b- and 6 5 -ty p e  r e s is to r s  d i f f e r  

i n  method o f  w in d in g . For m in i
mum phase a n g le  i n  th e  re s is ta n c e  
range o f  1 to  200 ohms use. 6*4— 
ty p e  and f o r  re s is ta n c e  ranges 
above 200 ohms use 6 5 - ty p e .

2 . R a tin g s  i n  W a tts :
1 to  2 ohms 0 .1  w a t t
2 to  10 ohms 0 .2 5  w a t t
10 to  13000 ohms 1 .0  w a tt

3 . 106B r e s is t o r  n o t recommended f o r  
g e n e ra l use above 12000 ohms 
because o f  h ig h  te m p e ra tu re  
c o e f f ic ie n t  o f  re s is ta n c e .

^f. Not recommended f o r  g e n e ra l use 
above 90000 ohms because o f  h ig h  
te m p e ra tu re  c o e f f ic ie n t  o f  
re s is ta n c e .

5 . R a tin g s  i n  W a tts :
0 to  60 ohms 
6o to  1^990 ohms 
15000 to  29990 ohms 
30000 to  59990 ohms 
60000 to  8§990 ohms 
90000 to  14-9900 ohms 
150000 to  250000 ohms

0 .2 5  w a t t  
0 .3 7 5  w a tt  
0 .5 0  w a t t  
0 .7 5  w a t t
1 .0  w a t t  
0 .7 5  w a t t
1 .0  w a t t

6 . W attage r a t in g  decreases 1$  f o r  
each degree F t h a t  th e  am bient 
te m p e ra tu re  exceeds l5 0 °  F .

7 . R e s is to r  i s  in d u c t iv e ly  wound.
8 . W attage r a t in g  decreases approx

im a te ly  1 .8$  f o r  each degree F 
th a t  th e  am bien t te m p e ra tu re  
exceeds l5 0 °  F .

9 . B i f i l a r  w in d in g .
10 . Low tim e  c o n s ta n t.
11 . R a tin g s  i n  W a tts : 

4-990 to  1^900 ohms 
15000 to  29800 ohms 
30100 to  59700 ohms 
60*400 to  806OO ohms

0 .375  w a t t  
0 .50  w a tt  
0 .7 5  w a t t  
1 .0  w a t t

12 . R a tin g  i n  w a tts  f o r  t r o u b le  
c o n d it io n  i s  two tim e s  no rm a l 
r a t in g .

13 . S in g le  la y e r  u n id i r e c t io n a l  
w in d in g  on a p h e n o lic  f i b e r  tube  
covered  w i t h  V in e e 1 1 a ta te  m u s lin .  
W ind ing  te rm in a te s  i n  two 
f l e x ib le  a x ia l  in s u la te d  le a d s .

lb .

15.

16.

17.
18.

19.

20.

2 1.
2 2.

23.

2 k .

M u lt i la y e r  u n id i r e c t io n a l  
w in d in g  covered  w i t h  V in e e l l -  
a ta te  m u s lin .  W in d in g  te rm in 
a te s  i n  two f l e x ib le  a x ia l  
in s u la te d  le a d s .
In d u c t iv e  s in g le  la y e r  w in d in g  
on s p o o l h a v in g  b rass  co re  and 
p h e n o lic  s p o o l heads. Covered 
w ith  V in e e l la ta te  m u s lin .
W attage r a t in g  decreases approx
im a te ly  2 - l/ * f$  f o r  each degree 
C th a t  th e  am bient te m p e ra tu re  
exceeds 60°C (1*40° F ) .
C onform a l c o a t in g  o f  p la s t i c .
R a tin g s  i n  W a tts : c
*4-990 to  12*4-90 ohms 0 .2 5  w a t t  
12500 to  2*4-990 ohms 0 .5 0  w a t t
25000 to  *+9960 ohms 0 .7 5  w a tt
50000 to  89900 ohms 1 .0  w a t t  
90000 to  14-9000 ohms 0 .7 5  w a tt  
150000 to  250000 ohms 1 .6  w a t t
Has p o s i t iv e  te m p e ra tu re  co
e f f i c i e n t  o f  l*4-0±30 ppm/°C and 
lo w  re a c ta n c e , m aking th e  
r e s is t o r  s u i ta b le  f o r  use a t  
h ig h  fre q u e n c ie s .
Has a p o s i t iv e  te m p e ra tu re  co
e f f i c i e n t  o f  re s is ta n c e  o f  
5 l90±270 ppm/°C.
Has a p o s i t iv e  te m p e ra tu re  co
e f f i c i e n t  o f  re s is ta n c e  o f  
5200±300 ppm /°C .
R a tin g s  i n  W a tts :
3*4-0 to  2670 ohms 0 .3 7 5  w a t t  
27*+0 to  5380 ohms 0 .5 0  w a t t  
54-90 t o  10700 ohms 0 .7 5  w a t t  
l l6 0 0  to  16200 ohms I .0 6  w a t t
Has a p o s i t iv e  te m p e ra tu re  co
e f f i c i e n t  o f  re s is ta n c e  o f  
3500 ppm /°C .
W attage r a t in g  decreases l- l/*4 -$  
f o r  each degree F th a t  th e  
am bien t te m p e ra tu re  exceeds 
170° F . T ro u b le  w a tta g e  r a t in g  
decreases 0 .8$  f o r  each degree F 
th a t  th e  am bient te m p e ra tu re  
exceeds 150° F .
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WIRE WOUND RESISTORS -  F AMI L I  CODES

61* -  and 65-Type R e s is to rs
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WIRE WOUND RESISTORS -  FAMILY CODES

DIMENSIONS -  INCHES

CODE
TYPE

BODY LEADS
LENGTH DIAMETER LENGTH d ia m e te r :

106 1 .328 1 -1 /2 .026
107 1 -1 7 /3 2 .518 1 -1 /2 .037

*136 1 -5 /1 6 13 /32 1 -1 3 /3 2 22 Ga H W ire
*137 1 -5 /1 6 13 /32 1 -1 3 /3 2 22 Ga H W ire

1*4-3 9/16 7 /3 2 1 -7 /1 6 .026
216 1 3 /8 2 .026
217 1 -1 /2 19 /32 2 .037
22 7 5 /8 .250 o r  .2 8 3 (a ) r - 7 /1 6 .033
228 ' 1 .250 - 1 -7 /1 6 .033
2*4-1 1 -1 7 /3 2 .518 1 -1 /2 .032
2*+2 1 -1 7 /3 2 .518 1 -1 /2 .032
2*f*4- r -1 7 /3 2 .518 1 -1 /2 .032
2*4-5 1 -1 7 /3 2 .518 1 -1 /2 .032
2*4-8 l .328 1 -1 /2 .032

*  R e fe r to  t h is  f ig u r e  f o r  g e n e ra l o u t l in e  o n ly .  For c o n s t ru c t io n ,  
See Notes 13 and I 1* ,  Page I I I - 6 ,  f o r  1 3 6 - .and 137 -typ e s  re s p e c t
i v e ly .

(a )  R e s is to rs  w i t h in  range o f  0 .1  t o  3*83 ohms have max. d ia m e te r 
o f  O.283 in c h e s . A l l  o th e rs  have max. d ia m e te r o f  0 .250  in c h .

I I I - 8
138-Type R e s is to rs
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DEPOSITED CABB01! RESISTOBS -  FAMILY CODES

DESCRIPTION
These r e s is to r s  c o n s is t  e s s e n t ia l ly  o f  a ce ram ic  core  h a v in g  a 
c o a t in g  o f  d e p o s ite d  ca rb o n . See th e  f ig u r e s  on th e  fo l lo w in g  pages 
id e n t i f ie d  by code d e s ig n a tio n s  f o r  d im e n s io n s , le a d s , te rm in a ls ,  
and m oun ting  in fo rm a t io n .

RESISTANCE VALUE
See d a ta  ta b le  on fo l lo w in g  page f o r  re s is ta n c e  range and TABLE 1 , 
Page v i i  in  th e  In t r o d u c t io n  f o r  s ta n d a rd  re s is ta n c e  v a lu e s .

RESISTANCE TOLERANCES
I n  g e n e ra l,  th e  to le ra n c e s  expressed a re  ± v a lu e s  as ta b u la te d .  The 
222k and 223B r e s is t o r s ,  i n  a d d i t io n  to  o v e r a l l  to le ra n c e s  o f  ±1$, 
have d is t r i b u t io n  re q u ire m e n ts  and when o rd e re d  i n  q u a n t i ty  a re  
packaged i n  groups o f  f i v e .  The r e s is to r s  i n  each group o f  f i v e  
have re s is ta n c e  va lu e s  s u b s ta n t ia l ly  e ve n ly  d is t r ib u te d  above and 
be low  th e  n o m in a l re s is ta n c e  v a lu e  o rde re d  and a re  w i t h in  th e  ±1$ 
to le ra n c e  l i m i t s .  When le s s  th a n  f i v e  r e s is to r s  a re  o rd e re d , th e  
r e s is to r s  fu rn is h e d  have v a lu e s  w i t h in  th e  ±1% to le ra n c e  l i m i t s .
The groups o f  f i v e  r e s is to r s  a re  d iv id e d  in t o  th re e  c e l ls  as 
s p e c if ie d  i n  th e  ta b le  and Note 13 , Page I I I - l ^ .

CHARACTERISTICS
The colum n headed " C h a r a c te r is t ic s "  is  used where s p e c ia l q u a l i t ie s ,  
l im i t a t io n s ,  o r re q u ire m e n ts  a p p ly .
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.L in e  CODE RESISTANCE RANGE TOLERANCE
No. NO.

DEPOSITED CARBON RESISTORS -  FAMILT CODES

1o
l¥+A 50 ohms to  5 Meg. ±1$

d
3 l¥ fB ±2%
b lM fC ±:5%
5 i M+e ±3$
6
7 l¥ fF ±2$
8 lM fG ± 5%
9

10
±(3% + 0 .01  ohm)11 ik fA . 1 ohm to  5 Meg.

12
13 1V5B ±2$
lb- l f t fC ±5$
15
16
17
18
19
20

1^5E 0 .2 8 8  ohm to  7000 ohms ±(,1/2$ +0 .002  ohm)

l*f6A 1 ohm to  5 Meg. ± ( l$  + 0 .01  ohm)

1U-6B ±2%
21 1^6C

O.1* ohm to  3*999 ohms
±5%

22 1^6E ±0.02  ohm

£ ^ .0  ohms to  20000 ohms ± (1 /2 $  +0 .002  ohm)

25
26
27
28

lk-7A 50 ohms to  30 Meg. ±1$

lk-7B 50 ohms to  50 Meg. ±2$
29 lb7C 50 ohms to  50 Meg. ±5g
30
31
32

1U-7D 50 ohms to  30 Meg. ±1fo

lb7E 50 ohms to  50 Meg. ±2$
lb7F 50 ohms to  50 Meg. ±5%

It
lb9A36 0 .300  ohm to  1000 ohms Note 20

37
lb9B38 Note 20

8
^1 150A 1 .0  ohm to  100 ohms Note 22
U-2)!niS 151A 5 ohms to  5000 ohms ±1$
b5
b6
b7
b8
k9

152A 20 ohms to  10 Meg. ±5%

50
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DEPOSITED CARBON RESISTORS -  FAMILY CODES
RATING AMBIENT DERATING CHARACTER- FINISH ILLTJS- L in e
WATTS TEMP. ISTICS OR

COVER
TRATION 'No.

1 30° C Notes 1 Note 27 Note 3 I I I - 1 7 1
& 2 2

1 I I I - 1 7 3
1 I I I - 1 7 b
1 Notes 3 I I I - 1 7 5

& ^ 6
1 I I 1-17 7
1 I I I - 1 7 8

9

Note If
10

o .5 30° C Notes 1 Note 28 I I I - 1 7 11

o .5
& 5 12

I I I - 1 7 13
o .5 I I I - 1 7 lb
o .5 I I I - 1 7 15

16 
17

l 30° C Notes 1 N otes 15 Note 7 I I I - 1 8 18
& 6 & 28 19

l I I I - 1 8 20
l I I I -1 8 21
l I I I - 1 8 22
l 23

2b

g 0 o

25
2 Notes 2 Note 32 Note 3 I I I - 1 7 26

_____ & 8 27
2 I I I - 1 7 28
2 I I I - 1 7 29
2 Notes 3 I I I - 1 7 30

& b 31
2 I I I - 1 7 32
2

bo° C

I I I - 1 7
¥ t
35

0 . 1 Note 8 Notes 19 none I I I - 1 8 36
& 29 37

0 . 1 I I I - 1 8 38

8
0 . 1 g 0 O Note 8 Notes 21 none I I I - 1 8 ^ 1

& 29 b2

0 .2 5 30° C Notes 1 Note 29 Note 10 I I I - 1 8 &
& 9

b6
60 Note 17 Note 11 I I I - 1 9 b7

f bQ
b9
50
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DEPOSITED CARBON RESISTORS -  FAMILY CODES
L in e

No.
CODE

NO.
RESISTANCE RANGE TOLERANCE

1
2

153A 10 ohms to  1 meg.

i
15^A **0 ohms to  10 meg. ±%

7
8
9
10 
11 
12

206A 200 ohms to  5 .1 1  meg. ±552

207A 0 .0 1 5  meg. t o  5 .1 1  meg. ±0%, ~2fo

13 208A 5 ohms to  12000 ohms ±0.5$
1+ 
1!p 
16

Note 23 Note 2b

17 209A 20 .0  ohms to  1300 ohms ± (0 .5  +0.001R)$
18
19
20

Note 25 Note 26

21
22

221A 1 .0  ohm to  2 .1  meg. ±(1$  + 0 .01  ohm)

13 221B 5 l l  ohms and 20000 ohms ±2$

25
26
27
28

222k 5 .1 1  ohms to  10000 ohms Note 13

29
30
31
32

223A *4-.99 ohms to  25200 ohms ±1$

223B Note 13

$
35
36

12
237A 1 .0  ohms to  261000 ohms M lfo  + 0 .0 1  ohm)

238A 1 .0  ohms to  261000 ohms ± ( I$  + 0 .0 1  ohm)

* f l
b2

IS
*+5
if6
J*7
bQ
b9
50

6llf5C 1 .0  ohm to  5 .0  meg. ±5fo
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DEPOSITED CARBON RESISTORS -  FAMILY CODES'
RATING
WATTS

AMBIENT
TEMP.

DERATING CHARACTER
ISTICS

FINISH
OR

COVER

ILLUS
TRATION

L in e
No.

300

600

Note 17 

Note 17

Note 11 

Note 11

I I I - 1 9

H I - 1 9

1
2

I
5

3 .5 Notes 17 
& 18

Notes l* f  
& 30

Note 11 I I 1 -19
6
7
8 
9

2 .0 30° C Note 12 Note 33 Note 11 I I 1-20 10
11
12

0 .0 1 ko° c Note 8 Note 29 none I 11-20 S
15
16

0 .0 1 bo° C Note 8 Note 29 none I I I - 2 0 17
18
19
20

o .5 ko° c Notes 6 
& 8

Notes 15 
& 28

Note !+ I I I - 1 7 21
22

o .5 bo° c Notes 6 
& 8

Notes 15 
& 28

Note b I I I - 1 7 il
0 .2 5 ko° c Notes 5 

& 8
Notes 16 

& 31
Note 11 I I I - 2 1 25

26
27
28

o .5

o .5

1*0 ° c Notes 6 
& 8

Notes 15 
& 28

Lacquer I I I - 1 7  

I I 1 -17

29
30
31
32

0 .125
Note 37

oooo- N ote  3^ Notes 35 
& 36

Note *+ I I I - 1 7
35
36
37
38

8̂
1

b2

&
B
b?
b8
b9
50

0 .2 5
Note 37

70° c Note 38 N otes 36
& 39

Note 39 I I I - 1 7

0 .5 30° c Notes 1
& 5

Note b l Note b H I - 1 5
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DEPOSITED CARBON RESISTORS -  FAMILY CODES

NOTES:

1 . F o r each degree  t h a t  th e  am b ien t exceeds 30 ° C th e  pow er r a t i n g  
d e c rea ses  abou t 1%.

2 . W h ile .u n d e r  ra te d  pow er lo a d ,  th e  r e s is t o r  d e c re a se s  abou t 2 -1 /2  
p e r  c e n t i n  r e s is ta n c e  v a lu e .

3 . Baked enam el.

4 . I n s u la t in g  s le e v e .

5 . W h ile  u n d e r r a te d  pow er lo a d ,  th e  r e s is t o r  d e c re a se s  ab ou t 2% 
in  re s is ta n c e  v a lu e .

6 . W h ile  u n d e r ra te d  pow er lo a d ,  th e  r e s is t o r  d e c re a se s  ab ou t 3% 
in  r e s is ta n c e  v a lu e .

7 . C eram ic s h e l l  -  h e r m e t ic a l ly  s e a le d .

£ . F o r each degree  t h a t  th e  a m b ie n t exceeds 40° C th e  pow er r a t i n g  
d e c re a se s  l - l / 4%-

9 . W h ile  under ra te d  power lo a d , th e  r e s is t o r  decreases about 1 -1 /4  
p e r cen t in  re s is ta n c e  v a lu e .

1 0 . V a rn is h  f i n i s h  -  r e q u ir e s  s p e c ia l  p a c k in g  f o r  s h ip m e n t.

1 1 . E nc lose d  in  a g la s s  e n ve lo p e  c o n ta in in g  an i n e r t  gas a t  a p p ro x 
im a te ly  1 /3  a tm o s p h e r ic  p re s s u re .

1 2 . F o r each degree  t h a t  th e  a m b ie n t exceeds 30° C th e  pow er r a t in g  
d e c re a se s  ab ou t 0 . 5%.

13* When le s s  th a n  5 r e s is t o r s  a re  o rd e re d , th e  to le r a n c e  i s  ±1%. 
When o rd e re d  in  q u a n t i t y ,  th e  r e s is t o r s  a re  fu r n is h e d  in  g roup s  
o f  5 , th e  ±1 % to le r a n c e  ra n g e  i s  d iv id e d  i n t o  3 c e l l s  as fo l lo w s

R e s is to r s *
Upper L im it Lower L im it P er C e ll

Upper C e ll 1.0% 0.30% 1
C en te r C e ll 0.35% -  0.35% 3
Lower C e ll -  0.30% -  1.00% 1

* A t  m a n u fa c tu re rs  d is c r e t io n ,  a l l  5 may be in  th e  
c e n te r  c e l l .

NOTE: R e s is to rs  i n  th e  range  o f  +0.35% t o  +0.30% 
a re  c o n s id e re d  t o  be e i t h e r  i n  th e  u p p e r o r  
c e n te r  c e l l .  R e s is to r s  i n  th e  range  o f  -0 .30%  
t o  -  0 . 35% a re  c o n s id e re d  t o  be e i t h e r  i n  th e  
lo w e r  o r  c e n te r  c e l l .

14» M ax. v o lta g e  700 v o l t s  DC o r  RMS 60 c y c le .

15• Max. v o lta g e  350 v o l t s  DC o r  RMS 60 c y c le .
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DEPOSITED CARBON RESISTORS -  FAMIIZ CODES
NOTES ;
16. Max. v o lta g e  300 v o l t s  DC o r RMS 60 c y c le s .
17 . F ree  a i r  c o n v e c tio n  a t  lf0 °  C.
18 . For each degree th a t  th e  am bient exceeds bo° C th e  power r a t in g  

decreases abou t 0,6%,
19. The 1^9A and 1U-9B r e s is to r s  d i f f e r  i n  th a t  th e  re s is ta n c e  

va lu e s  and to le ra n c e  re q u ire m e n ts  a p p ly  when th e  1V9A i s  
measured i n  a No. 9A A t te n u a to r ,  o r e q u iv a le n t ,  and th e  1^9B i s  
measured i n  a KS-953M.2 A t te n u a to r ,  o r e q u iv a le n t .

20. R e s is ta n ce  v a lu e s  a v a ila b le  and c o rre sp o n d in g  to le ra n c e s  are  
shown i n  th e  fo l lo w in g  ta b le :

Resistance-Ohm s T o le rance
_______ Range_____________ Stens_____________________

0 .300 to 19.999 0 .001 +(0.75%  +0.002 
-(1 .00%  +0.002

ohm)
ohm)

20.000 to 99.990 0 .01 +0.75%
-1.00%

100.000 to 300.000 0 .1 +0.75%
-1.00%

300.100 to 1000.000 0 .1 +0.0025, R% *
-0 .0 0 3 3  w° *

*  R i s  th e  n o m in a l re s is ta n c e  v a lu e  o f  th e  
r e s is t o r  i n  ohms.

21 . The 150A r e s is t o r  i s  in te n d e d  t o  be assem bled w i t h  a ib y k  
r e s is t o r  a t  i t s  c e n te r  p o in t .

22 . R e s is ta n c e  v a lu e s  a v a i la b le  and c o r re s p o n d in g  to le ra n c e s  a re  
shown i n  th e  f o l lo w in g  t a b le :

Resistance-Ohm s T o le ra n ce
Range Stens

Zero (m e ta l co re ) - — +0.002 ohm max.
1 .000  to  19.999 0 .001 + (0.5% +0 .002  ohm)

20.000 to  100.000 0 .0 1 +(0.5%  +0.002 ohm)
23. Zero n o m in a l re s is ta n c e  v a lu e  is  p ro v id e d  by use o f  a m e ta l ro d  

i n  p la ce  o f  th e  r e s is t o r  u n i t .  The re s is ta n c e  i n  t h i s  case i s  
s p e c if ie d  as 0 .002  ohm max.

2b, The n o m in a l re s is ta n c e  va lu e s  a re  p ro v id e d  to  any d e s ire d  
to le ra n c e  b u t n o t  s m a lle r  th a n  ±0.5%.

25. I n f i n i t e  re s is ta n c e  v a lu e  i s  p ro v id e d  by o m it t in g  th e  carbon 
c o a t in g  and th e  e le c tro d e s  fro m  th e  ce ram ic  d is c .  The 
re s is ta n c e  i n  t h is  case is  s p e c if ie d  as " I n f i n i t e " .

26. The n o m in a l re s is ta n c e  va lu e s  are  p ro v id e d  to  any d e s ire d  
to le ra n c e  b u t n o t s m a lle r  th a n  + (0.5% +0.001R)%. R i s  th e  
n o m in a l re s is ta n c e  v a lu e  o f  th e  r e s is t o r  i n  ohms.

27 . -520  (Max. Tem perature C o e f f ic ie n t  o f  R e s is ta n ce  PPM /°C).
28. -500  (Max. Tem perature C o e f f ic ie n t  o f  R e s is ta n ce  PPM /°C ).
29. -^ 5 0  (Max. Tem perature C o e f f ic ie n t  o f  R e s is ta n ce  PPM/°C).
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'DEPOSITED CARBON RESISTORS -  FAMILY CODES
30 . -390  (M ax. Tem perature C o e f f ic ie n t  o f  R e s is ta n ce  PPM /°C).
31 . -300  (Max. Tem perature C o e f f ic ie n t  o f  R e s is ta n ce  PPM /°C).
32 . Maximum te m p e ra tu re  c o e f f ic ie n t  o f  re s is ta n c e  ve rsus  re s is ta n c e  

range i s  as fo l lo w s :
Tem perature C o e f f ic ie n t  

R e s is ta n ce  Range_____________________________PPM/°C___________
50 .0  ohms to  1 .0  meg. -h^O

1 .0 1  meg. to  10 .0  meg. - 1+95
10.10  meg. t o  30 .0  meg. -5 W
30.10  meg. t o  B’O.O meg. -800

33• Tem perature c o e f f ic ie n t  o f  re s is ta n c e  i s  maximum -370  PPM/°C, 
minimum -270  PPM/°C.

3*t. Fo r each degree th a t  th e  am bient te m p e ra tu re  exceeds 70°C, th e  
power decreases a p p ro x im a te ly  l - l A $ .

3? . In te n d e d  f o r  g e n e ra l use where th e y  w i l l  n o t  he s u b je c te d  to  
r e la t i v e  h u m id ity  i n  excess o f  60$ f o r  p ro lo n g e d  p e r io d s .

36 . Has a n e g a tiv e  te m p e ra tu re  c o e f f ic ie n t  o f  re s is ta n c e  o f  0 .03$ 
p e r °C.

37 . When o p e ra te d  w i t h in  t h is  w a tta g e  and te m p e ra tu re  r a t in g ,  these  
r e s is to r s  a re  n o t expected  to  change downward by more th a n  2% 
n o r upward by more th a n  i n  re s is ta n c e  v a lu e .

38 . When o p e ra te d  i n  am bient te m p e ra tu re s  above 70°C, th e  power 
r a t in g  is  d e ra te d  l i n e a r l y  to  0 .1 2 5  w a t t  a t  125°C and to  zero  
power a t  l5 0 °C .

39* In te n d e d  f o r  g e n e ra l use where humid c o n d it io n s  may be en
co u n te re d . Encased i n  a m o is tu re  r e s is ta n t  epoxy s h e l l .

*+0. When o p e ra te d  i n  am bient te m p e ra tu re s  above 70°C, th e  power 
r a t in g  i s  reduced  l i n e a r l y  to  ze ro  a t  150°C.

H-l. T h is  r e s is t o r  c o n s is ts  o f  a p a ir  o f  1^-50 r e s is t o r s ,  each
h a v in g  th e  same n o m ina l re s is ta n c e  v a lu e  and matched to  th a t  
re s is ta n c e  v a lu e  to  w i t h in  1 p e r  ce n t a t  750±5° F .
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DEPOSITED CARBON RESISTORS -  FAMILY CODES

DIMENSIONS -  INCHES

CODE
NO.

BODY LEADS
LENGTH d ia m e t e r LENGTH DIAMETER

F , G 1 -1 /3 2 23 /64 2 .032
7 /8 13 /64 1 -1 /2 .032

E, F 2 -1 /8 23 /64 2 .032
5 /8 7 /32 1 -1 /2 .032
.390
.406

1 /8
.14?

1 -1 /2
1 -1 /2

.02?

.02?

l 4 ?
IV7D,
221
237A
238A

.. 0

DIMENSIONS -  INCHES

CODE
NO.

BODY LEADS
LENGTH DIAMETER LENGTH DIAMETER

l4 4 A , B , C I 9 /3 2 2 .032
147A, B , C 2 -1 /1 6 9 /3 2 2 .032
223 3 7 /6 4 1 1 /6 4 1 -1 /2 .032
239A .342 .094 1 -1 /2 .02?
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DEPOSITED CARBON RESISTORS -  FAMILY CODES

Body Leng th  1 in c h ;  Body D iam e te r 9 /3 2  in c h ; Lead Leng th  1 -2 5 /6 4
in c h ;  Lead D iam eter 0 .020  in c h

146-Type R e s is to rs

149- & 150-Type R e s is to rs

1 _  i  <L 3 o u

Body Leng th  17 /32  in c h ;-B o d y  D iam eter 5 /64  in c h ;  Lead Length  1 -7 /1 6
in c h ;  Lead D iam eter 0 .0159 in c h

I I I -18

151-Type R e s is to rs
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DEPOSITED CARBON RESISTORS -  FAMILY CODES

152-Type R e s is to rs

153- & 154“ Type R e s is to rs

CODS BODY BODY
NO._______________ LENGTH____________ DIAMETER

153A 3 -7 /8  1 -1 /4
154A 1 4 -7 /8  1 -1 /4

Fuse C l ip
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DEPOSITED CARBON RESISTORS -  FAMILY CODES

Body Leng th  1 -7 /3  in c h ;  Body D iam eter 25 /64  in c h ;  Lead Leng th
1 -1 /2  in c h ;  Lead D iam e te r 0 .032  in c h

207-Type R e s is to rs

203- & 209-Type R e s is to rs
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DEPOSITED CARBON RESISTORS -  FAMILY CODES

Body Length  7 /8  in c h ; Body D iam eter 9 /3 2  in c h ;  Lead Length  
l - l / 2  in c h ;  Lead D iam eter 0 .0 2 0  in c h

222-Type R e s is to rs
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DEPOSITED CARBON RESISTORS -  216-TYPE RESISTOR' 

DESCRIPTION

The 2 l6 - ty p e  r e s is t o r  c o n s is ts  o f  a ceram ic co re  h a v in g  a c o a t-  
in g - o f  d e p o s ite d  ca rbon , and an e le c tro d e  a t  each end. One end o f  
th e  r e s is t o r  u n i t  i s  assembled in  a f e r r u le  a rranged  f o r  m oun ting  
in  th e  w a ll  o f  a wave g u id e .

The re s is to r ,  i s  capab le  o f  d is s ip a t in g  0 .$  w a t t .  Where th e  
r e s is t o r  to le ra n c e  i s  le s s  th a n  3 a l l owance sh o u ld  be made f o r  
change in  re s is ta n c e  due to  a p p l ic a t io n  o f  lo a d  to  th e  r e s is t o r ,  
due to  th e  te m p e ra tu re  c o e f f ic ie n t  o f  maximum -450 PPM/°C, 
average -300 PFM/°C.

O v e ra ll d im ens ions are  1 -1 /8 "  lo n g  by l / 4 ”  d ia m e te r. The diam 
e te r  o f  th e  p o r t io n  o f  th e  f e r r u le  w h ich  e n te rs  th e  m oun ting  h o le  
i s  0 .1 4 5 ” + .000  - .9 9 2 ” .

They a re  used in  th e  TH Radio System, and in  th e se  a p p l ic a t io n s  
th e  power d is s ip a t io n  i s  a p p ro x im a te ly  0 .1  w a t t .

CODE RESISTANCE TOLERANCE
NO. OHMS %

21 & A 100 1
218B 157 2
218C 100 3
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DESCRIPTION
DEPOSITED CARBON RESISTORS -  226A RESISTOR

The 226A r e s is t o r  c o n s is ts  o f  a p a ir  o f  221A r e s is t o r s ,  75 ohms each 
matched so th a t  th e  f i n a l  re s is ta n c e  v a lu e s  do n o t d i f f e r  fro m  each 
o th e r  by more th a n  0 .5 $  (o r  0 .3 7  ohm) when measured a t  25° C.
The maximum d if fe re n c e s  i n  te m p e ra tu re  c o e f f ic ie n t s  o f  re s is ta n c e  
i s  100 PPH/°C, and th e  maximum te m p e ra tu re  c o e f f ic ie n t  o f  re s is ta n c e  
i s  -500  PPM/°C.
Each component r e s is t o r  has body d im ensions ( in c lu d in g  in s u la t in g  
tu b e ) o f  5 /8  in c h  lo n g  by 7/32- in c h  d ia m e te r and has two a x ia l  le a d s  
each 1 -1 /2  in c h  lo n g  and 0 .026  in c h  i n  d ia m e te r.
Each 226A r e s is t o r  i s  packaged a s . a s in g le  p a i r  o f  r e s is to r s  when 
fu rn is h e d  to  th e  custom er. Each component o f  th e  p a i r  i s  stamped 
w i t h  th e  code m ark ing  "2 2 6 A ", in s te a d  o f  221A, and th e  re s is ta n c e  
m a rk in g  i s  75*
The maximum power r a t in g  is  0 .1 0  w a t t ,  o r 0 .0 5  w a t t  f o r  each 
component o f  th e  p a i r .
I t  i s  used i n  th e  ^f89A n e tw o rk  i n  th e  TA R adio System .
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DESCRIPTION

TANTALUM FILM RESISTORS -  254-TYPE RESISTOR'S

These r e s is to r s  c o n s is t  o f  a ta n ta lu m  f i lm  on a ce ram ic  s u b s tra te  
w ith  c o -p la n a r  le a d s  o f  0 .0 2 5  in c h  d ia m e te r t in n e d  copper w ir e .
They a re  capab le  o f  d is s a p a t in g  0 .1 2 5  w a t t  a t 70° C and a re  de
ra te d  to  ze ro  power a t  125° C. The te m p e ra tu re  c o e f f ic ie n t  o f  
re s is ta n c e  is  -100±50 PPM/°C.
The r e s is to r s  a re  a v a i la b le  i n  a re s is ta n c e  range o f  100 ohms to  
0 .1  meg.

A v a ila b le  i n  s ta n d a rd  re s is ta n c e  
va lu e s  l i s t e d  i n  th e se  columns 
o f  STANDARD RESISTANCE VALUES,

Code T o le ra n ce   Tab le  1________________
25^+A ±1% ±2$
2^+C ±5$ ±10$
25*fJ ±3$ ±5$

—*j.3 5  max **— .10 m

________ i
J
M

3
- 4-

T
11 max
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DESCRIPTION
WIRE MOUND RESISTORS -  2 k6-TYPE RESISTORS

These r e s is to r s  a re  p r e c is io n  w ire  wound r e s is to r s  h a v in g  ex
tre m e ly  low  p a r a s i t ic s  o f  in d u c ta n c e .

They c o n s is t  o f  a b i f i l a r  lo o p  o f  re s is ta n c e  w ire  o f  a p p ro p r ia te  
le n g th ,  wound on a g la ss  bonded m ica w in d in g  fo rm  w ith  a x ia l  
le a d s  a t  each end.

DC R e s is ta n ce  -  Ohms In d u c ta n ce  -  UH
No. Max Nom M in Max . M in  .

2*f6B 1.917 1.870 1.823 o.o55 0 .0 ^5
2k6C 2.501 2 . ^ 0 2 .379 0 .060 o .o 5  o
2k6A 3.207 3 .191 3 .1 7 5 0 .065 o.o55
2 k6D k ,6 k $ ^ .5 8 0 lu 5 l l 0 .060 o.o5o

w

, i  . . - ,1 . 1  *1 2 ■* .900 n 1 2 ^  "if
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KS- SPECIFICATION RESISTORS

GENERAL

The KS- s p e c i f ic a t io n  r e s is to r s  l i s t e d  are  th o se  h a v in g  th e  
most g e n e ra l use. O the r KS- s p e c i f ic a t io n  r e s is to r s  a re  no t i n 
c lu d e d  because o f  t h e i r  v e ry  s p e c ia l use o r  because th e y  are ap
p ro a c h in g  obso lescence .

F o r some r e s is to r s ,  th e  maximum v o lta g e  w h ich  may be a p p lie d  
across  th e  te rm in a ls  o f  th e  r e s is t o r  i s  s p e c if ie d .  A te rm  a s s o c i
a te d  w ith  t h i s  re q u ire m e n t i s  " C r i t i c a l  R es is tance  V a lu e " . T h is  
i s  d e f in e d  as th e  v a lu e  o f  re s is ta n c e  f o r  w h ich  th e  v o lta g e  r e 
q u ire d  to  produce ra te d  power d is s ip a t io n  in  th e  r e s is t o r  i s  equa l 
to  th e  maximum v o lta g e  r a t in g .  Below th e  c r i t i c a l  re s is ta n c e  v a lu e  
th e  w a tta g e  r a t in g  l im i t s  th e  a p p lie d  v o lta g e  and above th e  c r i t i c 
a l  re s is ta n c e  va lu e  th e  maximum v o lta g e  r a t in g  l im i t s  th e  power 
d is s ip a t io n .  Where th e  c r i t i c a l  re s is ta n c e  va lu e  i s  beyond th e  
range o f  a v a i la b le  re s is ta n c e  v a lu e s , th e  maximum v o lta g e  th e  
r e s is t o r  co u ld  w ith s ta n d  i s  n o t s p e c if ie d .

Tem perature c o e f f ic ie n t  o f  re s is ta n c e  in fo rm a t io n  i s  fu r n is h 
ed in  n o te s  to  w h ich  re fe re n c e  i s  made in  th e  ta b le s  under th e  
head ing  o f  " C h a r a c te r is t ic s " .  In  a d ju s ta b le  r e s is t o r s ,  good 
c o n ta c t must be made between th e  a d ju s t in g  d e v ice  and th e  w in d in g  
f o r  th e  te m p e ra tu re  c o e f f ic ie n t  o f  th e  r e s is t o r  to  be dependable . 
The n o te s  in d ic a te  w he ther th e  re q u ire m e n t i s  co n ta in e d  in  th e  
s p e c i f ic a t io n  f o r  th e  r e s is t o r  o r  th e  s p e c i f ic a t io n  used f o r  th e  
m a te r ia l used in  i t s  c o n s tru c t io n  by c a l l in g  th e  re q u ire m e n t 
" r e s is t o r  re q u ire m e n t"  o r  " m a te r ia l re q u ire m e n t" ,  r e s p e c t iv e ly .
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ICS- SPECIFICATION RESISTORS -  WIRE WOUND
DERATED TO

L in e  KS- RESISTANCE RANGE TOLERANCE RATING AMBIENT ZERO WATTS
No. NUMBER__________ OHMS___________________  WATTS TEMP. AT TEMP.
1
2

I
- *  8m MOL——*--Ql„ y'm __ ----------1 "■ 620------ -  ±5%rio% 1 /2 ---- ---- 10bn F •• 230^--P -

crt-pl.
*  -Qi+52—

1 -  3000----------
- - 1  -  1*700---------

-  0% 
-■±5%', 10%

'1------2------
10l*° F 

---- ±Qba JP—
— 2300
— 230n-

"F*
-P -

5 8^12 1 -  150000 A ±5% 1+-215 120° F
6 Note 3 B ±2% Notes 1
7 C ±3# 2 & 3.
8 D ±10%

E ±3%9
'10 F ±.5%
11 G ±.25%
12
13 9913 1.1* -  2160 ±10% 28 120° F
1*+ Notes 1
15 & 1*
16
17 991^ 1+.5 -  71*4-0 ± 10% 75 120° F
18 Notes 1
19 & 1*
20

A ±1%21 13192L1 1 -  150000 0 .5 150° F
22 13192L2 1 -  150000 B ±.25% 0 .5
23 13192L3 1 -  WOOOO D ± . 5% 0 .7 5
2b 13192IA* 1 -  1+00000 0 .7 5
25 13192L5 1 -  1 ,0 0 0 ,0 0 0 1 .0
26
27
28

13192L6 1 -  1 ,0 0 0 ,0 0 0 1 .0

13609L1 2 .0  -  71000 Below 1 ll+O 120° F
29 13609L2 0 .1  -  63000 ohm ±10% 116
30 13609L3 0 .1  -  50000 & 86
31 13609LI* 0 .1  -  25000 1 ohm & 5°
32 13609L5 0 .1  -  16000 above ±5% 1*0
33 136091*6 0 .1  -  6300 20
3$ 13609L7 0 .1  -  1*000 11+
35 Note 1
36

±10%37 13653 I  -  1100 15 120° F
38 Notes 1
39 & l*
1+0
i+ l 13657L1. 1 -  1200 A ±£% 10 120° F
1*2 13657L2 1 -  1600 B ±2% 11

12
i*5

13657L3
136571*

2 -  1*000 
1 -  750

C ±1%
D ±10%

1+0
8

E ±3% Note 1
1*6
b7 1380911 3 .5  -  6 .0  meg. ±.5% 3 .5 -6 .0 185° F
i*8 1380912 1 .0  -  3 *5  meg. 1 .0 -3 .5
1+9 1380913 0 .5  -  1 .0  meg. 0 .5 -1 .0
50 Note 5 Note 5

670° F

670° F

670° F

220° F

670° F

670° F

670° F

March 1966IV -2
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KS- SPECIFICATION RESISTORS -  WIRE WOUND

BODY DIMENSIONS-INCHES CHARACTER- BODY MATERIAL ILLUS- L in e
DIAMETER________LENGTH IS TICS_______________________________________ TRATION No.
* — 7/32 -------------- l ~I / l 6 ------ Not- recommended— Fi b er  -core  and--------- IV - 25----- 1 *
*  -  9 /32 ------------- 3̂ 5 / 1 6------fo r-  h i gh s t a b i l ^ m olded ' i n  P la s t i c — I -V- 25- 2 *
*  “ 11 /32------------ 3.- 1 3 /1 6— it y - a p  p-l i -c a t io n s  compound ------------ -------- IV - 25—  3 *

-Not es -12- * - 3 #
15 /32  1 m in . Note 9

1 -5 /1 6  11 -3A - max.

29 /32 2 -5 /1 6 A d ju s ta b le  
Note 9

1 -5 /1 6 4 -1 /4 A d ju s ta b le  
Note 9

19 /32 19/32 N o n - in d u c tiv e
19 /32 19 /32 w in d in g , low
1 9 /3 2 1 -1 /3 2 tim e  c o n s ta n t
19 /32 1 -1 /3 2 re q u ire m e n t
25 /32 1 -9 /3 2 Note 13
25 /32 1 -9 /3 2

1 -5 /1 6 1 1 -7 /1 6 Notes A  &
1 -5 /1 6 9 -5 /8 16
1 -5 /1 6 7 -7 /1 6
1 -1 /1 6 5 -1 /8
1 -1 /1 6 4 -7 /1 6

3 A 2 -1 5 /1 6
3 A 2 -3 /8

19 /32 2 A d ju s ta b le  
Note 9

1 /2 1 - 3 A N o n - in d u c tiv e
1 /2 2 w in d in g (A y r to n
7 /8 3 -1 /2 P e rry )
1 /2 1 -3 /8 Note 10

I -1 3 /3 2 9 -2 5 /3 2 H igh  V o lta g e
1 -1 3 /3 2 5 -9 /3 2 Notes 6 & 8

1 -5 /6 4 2 -1 5 /1 6

*  MANUFACTURE DISCONTINUED 

March 1966

Ceramic co re  and IV -2 5 5
v it r e o u s  enamel 6
in s u la t io n 7

8
9
10
11
12

Ceramic co re  and IV -2 7 13
v it r e o u s  enamel 14
in s u la t io n 15

16
Ceram ic co re  and IV -2  7 17
v it r e o u s  enamel 18
in s u la t io n 19

20
Ceram ic c o re ,A c e ta te IV -2 7 21
f i lm  o r c lo th -b a c k e d IV -2 7 22
S co tch  Tape in s u la  IV -2 7 23
t io n  and v a rn is h  o r IV -2 7 24
la c q u e r  im p re g n a tio n  IV -2 7 25

IV -2 7 26
27

Ceramic c o r e ,V i t r e  IV -2 8 28
ous enamel in s u la  IV -2 8 29
t io n  and f e r r u le IV -2 8 30
te rm in a ls IV -2 8 31

IV -2 8
IV -2 8

32
33

IV -2 8 3§
35
36

Ceram ic co re  and IV -2 7 37
v it r e o u s  enamel 
in s u la t io n

38$
Ceram ic co re  and IV -2 8

n*U
4 i

v i t r e o u s  enamel IV -2 8 42
in s u la t io n IV -2 8

IV -2 8 &
45
46

G lazed ce ram ic  and IV -2 8 47
f e r r u le  te rm in a ls IV -2 8 48

IV -2 8 49
50

IV -3



KS-S51-2 RESISTORS

L in e  LIST RATING BODY DIMENSIONS-INCHES RESISTANCE RANGE
No. IMO. WATTS DIAMETER LENGTH OHMS

1 1 4 15 /32 1 1 .7 1500
2 2 S I5 /3 2 1 -1 /2 1 .7 - 3500
3 3 10 15 /32 1 -3 /4 1 .7 - 4400
4 4 S 19/32 1 1 .7 - 2100
5 5 10 19 /32 1 -1 /2 1 .7 — 4900

6 6 15 19 /32 2 1 .7 _ 7600
7 50 20 19 /32 3 # 2.5 — 13100
6 7 12 23/32 1 -3 /3 1 .7 - 5300
9 S 20 23/32 2 1 .7 - 9300

10 9 24 23/32 2 -1 /2 2.1 — 13400

11 10 30 23/32 3 -1 /3 2 .6 17300
12 11 32 23/32 3 -1 /2 3 .0 - 20500
13 51 35 23/32 4 . 3 .5 - - 24100
14 12 35 23/32 4 -1 /3 3 .6 - 25000
15 13 40 23/32 4 -1 /2 3 .9 - 27300

16 14 45 23/32 5 4*6 31200
17 15 50 23/32 5 -1 /2 5 .1 - 346OO
IS 16 55 23/32 6 6 .4 - 3S4OO
19 17 23 25/32 2 1 .7 - 10000
20 IS 15 29/32 1 -9 /1 6 i . 7 — 7100

21 19 25 29/32 2 l . S 11300
22 20 2S 29/32 2 -5 /1 6 2.3 - 14300
23 21 35 29/32 3 , 3 .3 - 20S00
24 22 40 29/32 3 -1 /2 3 .9 - 25600
25 23 45 29/32 4 4 .3 — 30300

26 24 50 29/32 4 -1 /2 5 .4 35100
27 25 55 29/32 4 -3 /4 5 .7 - 36650
2S 26 60 29/32 6 .0 - 39300
29 27 65 29/32 5 -5 /3 7 .0 - 45700
30 2S 70 29/32 6 7.5 — 49000

31 29 SO 29/32 6 -1 /2 3 .2 54100
32 30 90 29/32 7 -1 /4 9 .9 - 61200
33 31 40 1 -1 /S 3 4 .1 - 24000
34 32 60 1 -1 /g 4 5 .9 - 35000
35 33 75 1 -1 /S 5 7.5 — 47000

36 34 90 1 -1 /S 6 9.3 • • 60000
37 35 112 1 -1 /S 7 -1 /2 11 .9 — 77000
3S 36 120 1 -1 /S S 12 .9 — S3OOO
39 37 150 1 -1 /8 10 16.3 - 107000
40 36 33 1 -5 /1 6 2 2 .6 — 14000

41 39 75 1 -5 /1 6 4 -1 /4 7.3 — 42000
42 40 110 1 -5 /1 6 6 -1 /3 11.3 - 73000
43 41 115 1 -5 /1 6 6 -1 /2 12 .2 - 79000
44 42 160 1 -5 /1 6 3 -1 /2 16.3 — 107000
45 43 200 1 -5 /1 6 1 0 -1 /2 20 .7 - 136000
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KS-8512 RESISTORS
L ine

No.
LIST

NO.
RATING
WATTS

BODY DIMENS IONS-INCHES 
DIAMETER LENGTH

RESISTANCE RANGE 
OHMS

1 bb 215 1 -5 /1 6 1 1 -3 A 23A  -  153000
2 }+5 30 1 -1 /8 b 2 .5  -  16200
3 b6 60 1 -1 /8 5 - l A •+.9 -  32^+00
b }+7 125 1 -3 /1 6 8 11 .6  -  78000
5 bQ 160 1 - l A 1 0 -5 /3 2 17 .3  -  111000
6 b9 100 1 -1 3 /1 6 5 -11 /1 6 8 .0  -  68600
7 50 (Shown i n  ta b le between L is ts ; 6 and 7)
8 51 (Shown i n  ta b le between L is ts ; 11 and 12)
9 52 bo 1 -3 /1 6 3 b . l  -  2^-000
10 53 60 1 -3 /1 6 b 5 .9  -  35000
11 5b 75 1 -3 /1 6 5 7 .5  -  ^7000
12 55 90 1 -3 /1 6 6 9s3 -  60000
13 56 112 1 -3 /1 6 7 -1 /2 1 1 .9  -  77000
lb 57 120 1 -3 /1 6 8 1 2 .9  -  83000
15 58 150 1 -3 /1 6 10 16 .3  -  107000
16 59 33 1 -5 /1 6 2 2 .6  -  A-000
17 60 75 1 -5 /1 6 A l A 7 .3  -  ^2000
18 61 110 1 -5 /1 6 6 -1 /8 11 .3  -  73000
19 62 115 1 -5 /1 6 6 -1 /2 1 2 .2  -  79000
20 63 160 1 -5 /1 6 8 -1 /2 16 .3  -  107000
21 6b 200 1 -5 /1 6 1 0 -1 /2 2 0 .7  -  136000
22 65 215 1 -5 /1 6 1 1 -3 A 23A  -  153000

LISTS 52 to  65 a re  rep lacem en ts  f o r  L is ts  31 to  A .  
DO NOT USE i n  new a p p l ic a t io n s .
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KS- SPECIFICATION RESISTORS -  WIRE WOUND
DERATED TO

L in e KS- RESISTANCE RANGE TOLERANCE RATING AMBIENT EERO WATTS
No. NUMBER OHMS WATTS 'TEMP. AT TEMP.
1 l f t l7 5 L l 0 .2 1  -  6300 A ±5$ 20 120° F 670° F
2 1^175L2 0 .2 3  -  lftooo B ±2$ 27

I
lf t l7 5 L 3
lf t l7 5 L ft

0 .3 7  -  30000 
0 .5 2  -  4-3000

C ± lfo  
D ±1($

39
50

5 lf t l7 5 L 5 0 .7 1  -  56000 70
6
7
8 
9

lf t l7 5 L 6 0 .1 0  -  5900 16 
Note 1

lf t2 7 2 L l 1 -  1330 ±10$ 25 120° F 670° F
10 lft272L2 1 -  615 10
11 Notes 1
12 & ft

1V603L1 1 -  2ft30 A ±5$ 5 120° F o
v -0 0 0

15 11+603L2 1 -  7960 B ±2$ 10
16
17

lft603L3
lft603Lft

1 -  909 
1 -  2ft30

C ±1$
D ±10$

3
5

18 lft603L5 1 -  7960 E ±3$ 10
19 lft603L6 1 -  909 F ± .5$ 3
20 G ± .2 5 Note 1
21

±5^22 16703L1 250 125 120° F

fa00V
O

23 16703L2 169 Note 1
2ft
25

1670313
167031ft

25
50

±5$
±5$

26
±5$27

28
29
30
31

16122 3500 125
Note 1

120° F 670° F

16125 6 .8 1 ±10$ 550 120° F 670° F
32 Note 1

3^ 16266L1 2ft60 -  3970 A ±5$ 5 120° F. 670° F
35 16266L2 8060 -  13000 B ±2$ 10
36 16266L3 909 -  i5 fto c ±1$ 3
37 D ±10$ Note 1
38 E ±3$

$ F ± .5 $ ^  
G ± .25$

f t l
b2 l6 3 ftO L l 1 .9 6  -  750 ±10$ 16 120° F 6700 F
b3 l63ftOL2 ft .6 f t  -  1780 27

ft5
l63ftOL3
l6 3 fto if t

9 .0 9  -  3^80 
13 .30  -  5110

39
50

ft6 1631+0L5 17 .80  -  6810 70
ft7 Notes 1
ft8 &  f t

b9 I65 ft3 1 .0  -  2ft30 ±1$ o r 5 120° F 270° F
50 .0 5  ohm

w h ich e ve r is
g re a te r
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KS- SPECIFICATION RESISTORS -  WIRE WOUND

BODY DIMENS IONS-INCHES CHARACTER- BODY MATERIAL ILLUS- L in e
DIAMETER LENGTH ISTICS TRATION No.

1 -1 /8 1 - 1 A Note 9 Ceramic co re  and IV -2 9 1
1 -1 /8 2 V itre o u s  enamel IV -2 9 2
1 -1 /8 3 -1 /2 in s u la t io n IV -2 9 3
1 -1 /8 5 - 3 A IV -2 9 b
1 -1 /8 6 IV -2 9 5

1 /2 2 IV -2 9 6
7

25/32 2 A d ju s ta b le Ceram ic co re  and IV -2 7
8
9

Note 9 V itre o u s  enamel IV -2 7 10
in s u la t io n 11

12
13

13 /32 1 Note 9 Ceramic co re  and IV -2 9 A
1 - 3 A V itre o u s  enamel IV -2 9 15

1 /2 in s u la t io n IV -2 9 16
13 /32 1 Ceram ic co re  and IV -3 2 17

1 - 3 A m olded V itre o u s IV -3 2 18
1 /2 enamel in s u la t io n  IV -3 2 19

20

5 - 3 A
21

19 /32  x  3 Note 10 Ceramic co re  and IV -3 0 22
19 /32  x  3 5 - 3 A V itre o u s  enamel IV -3 0 23

Note 7 in s u la t io n 2b
25
26

19/32  x  3 5 - 3 A Note 10 Ceramic co re  and IV -3 0 27
Note 7 V itre o u s  enamel 28

in s u la t io n 29

1 1 -3 A
30

1 -7 /8 Note 11 Ceramic co re  and IV -3 0 31
V itre o u s  enamel 
in s u la t io n

32
33

13 /32 1 -1 /1 6 Note 10 Ceramic co re  and IV -2 9 3^
1 5 ^ 2 1 -13 /1 6

9 /16
V itre o u s  enamel 
in s u la t io n

IV -2 9
IV -2 9

35
36
37
38

8
^1

1 /2 2 A d ju s ta b le Ceram ic co re  and IV -3 1 b2
1 -1 /8 2 Note 9 V itre o u s  enamel IV -3 1 &1 -1 /8 3 -1 /2 in s u la t io n IV -3 1
1 -1 /8 4 - 3 A IV -3 1
1 -1 /8 6 IV -3 1 be

b7
b8

9/16 1 -3 /1 6 E le c t r o - Ceramic co re  and IV -3 1 b9
s t a t i c a l l y V itre o u s  enamel 50
s h ie ld e d in s u la t io n
Note 9

March 1966
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KS- SPECIFICATION RESISTORS -  WIRE WOUND

L in e KS- RESISTANCE RANGE
No. NUMBER OHMS
1 16764L1A 2 to  165000
2 16764L1D 4 to  165000
3 16764L1F 20 to  165000
4 16764L2A 2 to  132000
5 16764L3A 2 to  330000
6
7

16764L3D
16764L4A

4 to  330000 
2 to  1 .10  meg

8 16764L4D 4 to  1 .1 0  meg
9 16764L5A 2 to  1 .1 0  meg
10 16764L6A 2 to  3520
11
12 16814L1 890
13 16814L2 73.2
14
15 16822L1A 2 to  165000
16
17
18
19 16907L1 1 .1 5
20 16907L2 3 .0
21
22 19238L1 3 .0
23 19238L2 5 .0
24
25

I9238L3
19238L4

1 0 .0
2 5 .0

26 19238L5 4 .7
27 19238L6 250.0
28 I9238L7 1 .0
29
30
31
32
33

I9238L8 15 .0

19548L1 .24  to  750

34
35
36

I  t o  2430 
1 to  1540

37 19769L1
38 19769L2
39 19769L3 1 to  920
4o
4 l
42

&
45
46

19863L1 10
19863L2 9 .1 5

47
48
49
50

19949L1 7 .68

TOLERANCE RATING
WATTS

AMBIENT 
TEMP.

± ( l.0 # + .0 2  ) 0 .6 0 i 5o°f
± ( 0 .5#+ *02 ) 0 .6 0
± (0 .1 # + .0 2  ) 0 .6 0
± ( l.0 # + .0 2  ) 0 .7 5
± ( l.0 # + .0 2  ) 1 .0 0
± (0 .5 # + .0 2  ) 1 .00
± ( l.0 # + .0 2  ) 2 .00
± (0 .5 # + .0 2  ) 2 .0 0
± ( l.0 # + .0 2  ) 2 .0 0
± ( l.0 # + .0 2  ) o .o 5

±3 M
±1. 5%

± ( l.0 # + .0 2  ) 0 .6 0 150°F

±20% 139 120°F
±20% 91

±10% 
±2% 
±10% 
±10% 
±2% 
±2%
±5$,
±10%

18 38°C

c ± 5%
G ±10# 

H +0-10#

0 .5 70 °c

A ±% 1 2 .5 25°C
B ±2# 8 .0
c ±1#
D ±10# 
E ±3#

5 .0

±3% 7 .0 25°C
±.3% 7 .0

±2$ 5 .0 25°C

DERATED TO 
ZERO WATTS 
AT TEMP.

300°c

i 5o°c

2 75°C

35o ° c

350°C
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ICS- SPECIFICATION RESISTORS -  WIRE WOUND 
BODY DIMENSIONS-INCHES CHARACTER- BODY MATERIAL ILL U S - L in e
DTAMETER LENGTH ISTICS TRATION No.

3 /8 3 A Notes 17 Ceramic o r p la s t ic IV -3 2 1
3 /8 3 A & 18 co re  e n ca p su la te d 2
3 /8 3 A i n  epoxy r e s in 3
lA 1 b
3 /8 1 5
3 /8 1 6
1 /2 2 7
1 /2 2 8
1 /2 2 9
1 /8 5/16 10

11
.675 1 .585 P o rc e la in  and IV -2 5 12

V itre o u s  enamel

3 /8 3 A Notes 17 Ceram ic o r p la s t ic IV -2 5
X rr
15

& 20 co re  e n ca p su la te d 16
i n  epoxy r e s in 17

18
1 -5 /8 6 -1 /2 Note 21 V itre o u s  enamel IV -3 0 19

20
21

1 -3 /8 3 /8 Note 22 Ceramic covered IV -3 2 22
t h ic k w i th  V itre o u s 23

enamel 2b
25
26
27
28
29
30

. A 8 . ^ 0 Molded IV -2 5 32
33
3^
35
36

3 /8 1 -3 A Note 20 Ceramic and IV -3 2 37
3 /8 1 -5 /1 6 V itre o u s  enamel 38
3 /8 1

2o9
b i
b2
U-0

5/16 1 Note 23 Ceramic and IV -2 9 i g
^5
*+6
J+7

5 /16 1

Note 2b

V itre o u s  enamel

13 /32 1 Ceramic and IV -2 9 b8
V itre o u s  enamel k9

50
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KB- SPECIFICATION HESISTORS -  WIRE WOUND 
NOTES:
1 . F o r a p p lic a t io n s  i n  w h ich  th e  h ig h  s u rfa c e  te m p e ra tu re  o f  th e se  

r e s is to r s  may in tro d u c e  a p e rs o n n e l haza rd  i n  th e  te le p h o n e  p la n t  
when used a t  ra te d  w a tta g e s , i t  i s  recommended th a t  r e s is to r s  be 
used such th a t  th e  power lo a d  does n o t exceed 50% o f  th e  r a t in g  
shown i n  th e  ta b le .  .

2.
3 .

b .

F o r m u lt i-w in d in g  o r tapped w in d in g  r e s is t o r s ,  th e  t o t a l  a llo w a b le  
w a tta g e  d is s ip a t io n  s h a l l  be reduced by th e  amount e q u iv a le n t  to  
th e  re d u c t io n  i n  w in d in g  space e f fe c te d  by th e  a d d i t io n a l  te rm in a ls .
See th e  s p e c ia l ta b le  f o r  KS-8512 r e s is to r s  on page IV - 1*  showing 
l i s t  numbers and t h e i r  in d iv id u a l  re s is ta n c e  ra n g e s , r a t in g s  i n  
w a t ts ,  and d im e n s io n s .
The w a tta g e  r a t in g  i n  th e  ta b le  a p p lie s  f o r  th e  e n t i r e  w in d in g . 
The w a tts  d is s ip a te d  i n  any s e c t io n  r e s u l t in g  fro m  th e  lo c a t io n  
o f  a d ju s t in g  bands s h a l l  n o t exceed th e  p r o p o r t io n  d e te rm in e d  
fro m  th e  fo l lo w in g  fo rm u la :

W atts  ( s e c t io n )  =
R e s is ta n ce  o f  s e c t io n  3 

Res. o f  e n t i r e  w in d in g
R e s is to r  R a tin g  

i n  W atts

5

6

O nly th e  fo l lo w in g  n o m in a l va lu e s  o f  re s is ta n c e  are  a v a i la b le  
under s p e c i f ic a t io n  KS-13809:

L is t  No. R e s is ta n ce  -  Megohms
1 3 .? ,  * t .o ,  5 .0 ,  6 .0
2 l . o ,  1 .5 ,  2 .0 ,  2 .5 ,  3 .0 ,  3 .5
3 0 .5 ,  0 .8 ,  1 .0

The re s is ta n c e  v a lu e  i n  megohms, th e  power r a t in g  i n  w a t ts ,  and 
th e  maximum r a t in g  i n  k i l o v o l t s  a re  n u m e r ic a lly  e q u a l, t h a t  i s ,  
a r e s is t o r  p e r KS-13809LI h a v in g  a n o m in a l re s is ta n c e  v a lu e  o f  
3 .5  megohms has a power r a t in g  o f  3 .5  w a tts  and a maximum v o lta g e  
r a t in g  o f  3 .5  KV.
The maximum v o lta g e s  to  be a p p lie d  a c ross  th e  r e s is to r s  a re  
n u m e r ic a lly  e q u a l i n  KV to  th e  re s is ta n c e  i n  megohms, th a t  i s ,  
th e  maximum v o lta g e  o f  th e  3 .5  megohm r e s is t o r  i s  3 .5  KV.

7 . T h is  r e s is t o r  i s  re c ta n g u la r  i s  shape.

Temp. C o e f f ic ie n t o f  Res.
M a te r ia l  o r  R e s is to r  

Reauirem ent
8 . Max. +200 ppm/°C R e s is to r R equirem ent

9 . + 300 ppm/°C 
-  50 ppm/°C

M a te r ia l R equirem ent

10 . Max. +150 ppm/°C M a te r ia l R equirem ent
11 . Max. +300 ppm/°C M a te r ia l R equirem ent
12 . ( l  to  10 ohms) ±650 

(More th a n  10
ohms) ±300

ppm/°C

ppm/°C

R e s is to r R equirem ent

13 . Max. +130 ppm/°F 
o r ± 20 ppm/°F 

as s p e c if ie d  i n  o rd e r

R e s is to r R equirem ent
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NS- SPECIFICATION RESISTORS -  WIRE WOUND
NOTES ; (C o n td .)

Temp. C o e f f ic ie n t  o f  R es.
1 ^ . +260 ppm/°C to  +lfOO ppm/°C

a t  h ig h  and low  re s is ta n c e  
ranges r e s p e c t iv e ly .

15« R e s is to r  i s  marked w i t h  EIA c o lo r  code as i l l u s t r a t e d  on page
IV -2 2  to  in d ic a te  n o m in a l re s is ta n c e  i n  ohms and to le ra n c e .
See T a b le  2 ,  page IV -2 2  f o r  n o m in a l r e s is ta n c e  v a lu e s  and t o l 
e ra n ce s  i n  w h ic h  th e  r e s is ta n c e  v a lu e s  a re  a v a i la b le  (E IA  
P re fe rre d 'N u m b e r S y s te m ), and T a b le  3> page IV -2 2  f o r  c o lo r  
cod e .

16. See T ab le  5 5 page IV -2 b  f o r  n o m in a l re s is ta n c e  v a lu e s  a v a i la b le .
17 . NOT RECOMMENDED f o r  g e n e ra l use . Components L a b o ra to ry , R e s is to r  

Developm ent Group sh o u ld  be c o n s u lte d  f o r  new a p p l ic a t io n s .
18 . Tem perature c o e f f ic ie n t  o f  re s is ta n c e  i s  as fo l lo w s :

L I ,  L2 , L3,lA - ±30 ppm/°C
L5 ±15 ppm/°C
L6 ±20 ppm/°C

19 . Tem perature c o e f f ic ie n t  o f  re s is ta n c e  i s  ±30 ppm/°C.
20 . Low in d u c ta n c e .
21 . L I  has ta p s  p ro v id e d  a t  0.05? 0 .1 5 , 0 .3 5 , and 0 .7 5  ohms. I t  is

des igned  fo r * a  maximum c u r re n t  o f  11 ampbres. L2 has ta p s  
p ro v id e d  a t  0 .2 ,  0 .6 ,  and l. !+  ohms. I t  i s  des igned  f o r  maximum 
c u r re n t  o f  5*5  amperes. W attage r a t in g  i s  based on maximum
re s is ta n c e .

22 . Tem perature c o e f f ic ie n t  o f  re s is ta n c e  f o r  L2 and L5 i s  ±50 
ppm /°C. A l l  o th e r  l i s t s  a re  ±150 ppm /°C.

23. In d u c ta n ce  f o r  L l  i s  1 .8 0  m ax., l . 1̂ ) m in . :  f o r  L2 i s  1 .8 5  m ax.,
1 M  m in .

21* .  Has maximu s e r ie s  in d u c ta n ce  o f  0 .7  uh .

M a te r ia l o r R e s is to r  
R equirem ent______

R e s is to r  R equirem ent
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KS- SPECIFICATION RESISTORS -  FIXED COMPOSITION
DERATED TO

L in e
No.

KS-
NTJMBER

RESISTANCE RANGE TOLERANCE 
0HM3

RATING AMBIENT ZERO WATTS 
WATTS TEMP. AT TEMP.

1
2

I

13^90L1
13^9012
13^9013

10 ohms to  22 meg 
10 ohms to  22 meg 
10 ohms to  22 meg

±5$
±10$
±20$

1 /2  
Note 1

1 0 V F  212°F

I
7
8
9
10
I I  
12

g

13^9111
13^91L2
13^91L3

2 .7  ohms to  22 meg
2 .7  ohms to  22 meg
2 .7  ohms to  22 meg

±5$
±10$
±20$

1
Note 2

10*f°F 212°F

13^9211
13^9212
13^9213

10 ohms to  22 meg 
10 ohms to  22 meg 
10 ohms t o  22 meg

±5$
±10$
±20$

2
Note 3

l 0lf°F  212 °F

15 
. 16

17
18
19
20
21 
22 
23

166^5L1
1661+5L2
166^5L3

2 .7  ohms to  22 meg
2 .7  ohms to  22 meg
2 .7  ohms to  22 meg

±5$
±10$
±20$

lA
Note b

1q1+of 212°F

19077L1
19077L2

10 to  10000 
10 to  10000

±10$
±5$

lA 100 °c

2b
25
26
27
28

I9150L1
19150L2
19150L3

2 .7  ohms to  22 meg
2 .7  ohms to  22 meg
2 .7  ohms to  22 meg

±5$
±10$
±20$

o .5 70 °C

29
30
31
32
33

19151L1
19151L2
19151L3

2 .7  ohms to  22 meg
2 .7  ohms to  22 meg
2 .7  ohms to  22 meg

± 5$ „
±10$
±20$

1 70 °c

3b
35
36
37

19152L1
19152L2
19152L3

10 ohms to  22 meg 
10 ohms to  22 meg 
10 ohms to  22 meg

± 5 $ . 
±10$ 
±20$

2 70°C
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BODY
DIMENSIONS- INCHES CHARACTERISTICS 
DIAMETER LENGTH & SHELF AGING

KS- SPECIFICATION RESISTORS -  FIXED COMPOSITION

BODY MATERIAL
IL L tB -L in e  

TRATION No.
. > 8 > 0 6  -8 % t o  +13#

-13$ to  +16$ 
-23$ to  +26$ 

Notes 5 }6 j&  7

233 > 9 3 -8 $  to  +11$
-13$ to  +16$ 
-23$ to  +26$ 

Notes 5 j6 ,&  7

336 .728 -8$ t o  +13# 
-13$ to  +16$ 
-23$ to  +26% 

Notes 5 > ,&  7

090 .250 -8% to  +13# 
-13$ to  +16$ 
-23$ to  +26$ 

Notes 5?6>7) 1 
8

See Note 9200 • 'A 00 *A

lb-8 • *K)6 See Note 8

233 > 9 3 See Note 8

320 .719 See Note 8

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia l  le a d s .

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia l  le a d s .

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia l  le a d s

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia l  le a d s

F ix e d  c o m p o s it io n . 
P la s t ic  encased.

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia l  le a d s .

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia l  le a d s .

F ix e d  ca rbon  c o m p o s it io n  
r e s is t iv e  e lem ent en
cased i n  p la s t ic  com
pound. A x ia ^  le a d s .

IV -2 5  1 
2

I
5

IV -2 5  6
7
8
9
10

IV -2 5  11 
12

15
IV -2 5  16

17
18
19
20

IV -3 2  21
22

IV -2 5  25 
26
27
28 
29

IV -2 5  30
31
32

%
35
36
37

IV -2 5
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KS- SPECIFICATION RESISTORS -  FIXED COMPOSITION

NOTES ;

1 .
2.
3 .
b .
5 .

RMS o r DC 
Max. V o lta g e  R a tin g

350 V o lts
500 V o lts
500 V o lts
250 V o lts

C r i t i c a l  R e s is ta n ce  Value 
2^5000 ohms 
250000 ohms 
125000 ohms 
250000 ohms

6.

R e s is ta n ce  -  Tem perature c h a r a c te r is t ic s :
When am bien t i s  changed fro m  25°C to  th e  fo l lo w in g  tem pera
tu r e s ,  th e  changes i n  re s is ta n c e  f a l l  w i t h in  th e  fo l lo w in g  
ra n g e s . T h is  i s  a r e s is t o r  re q u ire m e n t.

10000 ohms o r  lo w e r Above 10000 ohms
-55°C  -0 $ , +10$ -0 $ , +20%
+105°C ±8/0 ±10$

T y p ic a l l im i t i n g  fre q u e n c ie s  above w h ich  a decrease o f  more 
th a n  10$ fro m  DC re s is ta n c e  v a lu e  can be e xp e c te d .

N om ina l R e s is ta n ce  
_______ Value_________

A p p ro x . Max. Frequency 
f o r  -10$  Change

10000 ohms 10 MC
0 .1  meg 1 MC

1 meg 100 KC
10 meg 10 KC

7 . R e s is to r  i s  marked w i t h  EIA c o lo r  code' as i l l u s t r a t e d  on page
IV -2 3  to  in d ic a te  n o m ina l re s is ta n c e  i n  ohms, and to le ra n c e s .  
See T ab le  1f ,  page IV -2 3  f ° r  n o m in a l re s is ta n c e  va lu e s  and 
to le ra n c e s  i n  w h ich  th e  re s is ta n c e  v a lu e s  a re  a v a ila b le  (E IA  
P re fe r re d  Numbers S ys tem ), and Tab le  3? page IV -2 2  f o r  th e  
c o lo r  code.

8 . H ig h  r e l i a b i l i t y .  I t  is  in te n d e d  th a t  th e  f a i l u r e  r a te  w i l l  
be le s s  th a n  15 f a i l u r e  u n its  p e r 1000 hours when ope ra ted  
a t  50$ o f  th e  ra te d  power a t  25°C.

9 . Tem perature c o e f f ic ie n t  o f  re s is ta n c e  i s  +7000 ppm/°C.
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KS- SPECIFICATION RESISTORS -  DEPOSITED CARBON, METAL, OR METAL OXIDE
DERATED TO

L in e  KS- RESISTANCE RANGE TOLERANCE RATING AMBIENT ZERO WATTS
No. NUMBER____________ OHMS_____________________ WATTS TEMP. AT TEMP .
1 16311L1
2 16311L2
3 1631113
*  163113*
5 1631115
6 16311L6
7
8
9 16312L1
10 16312L2
11 1631213
12 163121*
13 16312L5
14 16312L6
15
16
17 16313L1
18 16313L2
19 16313L3
20 I6 3 1 3 I*
21 16313L5
22 16313L6

M
25 1631*11
26 1631*12
27 16314L3
28 1631*1*
29 1631*L5
30 1631*16
31
32
33 16315H  
3 *  16315L2
35 16315L3
36 163151*
37 1631515
38 1631516

10 to  511000 Note 9
5o to  511000 ±5%
30 to  261000 Note 9
20 to  200000 Note 9
20 to  200000 Note 9
20 to  200000 Note 9

15 to  866000 Note 9
20 to  511000 ±5%
10 to  *02000 Note 9

2 * .9  to  *02000 Note 9
* 9 .9  to  *02000 Note 9

10 to  *02000 Note 9

10 to  1 .9 1  meg Note 9
10 to  1 .10  meg ±5%
10 to  866000 Note 9
20 to  866000 Note 9

* 9 .9  to  866000 Note 9
1 0 ’ to  866000 Note 9

10 to  1 .9 1  meg Note 9
10 to  5 .11  meg ±5%

2 * .9  to  1 .9 1  meg Note 9
2 * .9  to  1 .9 1  meg Note 9
2 * .9  to  1 .9 1  meg Note 9
2 * .9  to  1 .9 1  meg Note 9

20 to  10 meg Note 9 
30 to  10 meg ±5$
50 to  2 meg Note 9
50 to  2 meg Note 9
50 t o  2 meg Note 9
50 t o  2 meg Note 9

1 /8  158°F 300°F

3 7 * 158°F 300oF

1 /2  158°F 300°F

1 .0  158°F 300°F

2 .0  158°F 300°F
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KS- SPECIFICATION RESISTORS -  DEPOSITED CARBON, METAL, OR METAL OXIDE
BODY

DIMENS IONS-INCHES CHARACTER-
DIAMETER LENGTH 1STICS BODY MATERIAL ILLUS- L in e  

TRATION No.
165 .*+37 Notes 2 & 8 Ceram ic co re  w i th IV -3 2 1
125 .375 Notes 2 & 8 m o is tu re  r e s is t a n t 2
100 .282 Notes 1 & 8 e n c lo s u re . A x ia l  le a d s . 3
100 .282 Notes 1 & 8 Note 7. *+
100 .282 Notes 1 & 8 5
100 .282 Notes 1 & 8 6

7

250 .657 Notes 3 & 8 Ceramic co re  w i th IV -3 2
8
9

188 .625 Notes 3 & 8 m o is tu re  r e s is ta n t 10
155 .*+21 Notes 2 & 8 e n c lo s u re . A x ia l,  le a d s . 11
155 .*+21 Notes 2 & 8 Note 7 12
155 .*+21 Notes 2 & 8 13
155 .*+21 Notes 2 & 8 14

15

.8*+3
16

282 Notes *+ & 8 Ceramic co re  w ith IV -3 2 17
250 .750 Notes *+ & 8 m o is tu re  r e s is ta n t 18
248 .610 Notes 3 & 8 e n c lo s u re . A x ia l  le a d s . 19
2*+8 .610 Notes 3 & 8 Note 7 20
2*+8 .610 Notes 3 & 8 21
2k8 .610 Notes 3 & 8 22 

23

*+37 1 .125 Notes 5 & 8 Ceramic co re  w i th IV -3 2
24
25

375 1 .062 Notes 5 & 8 m o is tu re  r e s is ta n t 26
281 .760 Notes 4 & 8 e n c lo s u re . A x ia l  le a d s . 27
281 .760 Notes *+ & 8 Note 7 28
281 .760 Notes *+ & 8 29
2 8 l .760 Notes *+ & 8 30

31

*+37
32

2 .281 Notes 6 & 8 Ceram ic co re  w i th IV -3 2 33
375 2 .188 Notes 6 & 8 m o is tu re  r e s is ta n t 3$
[+37 2 .2 8 1 Notes 6 & 8 e n c lo s u re . A x ia l  le a d s . 35
*67 2 .281 Notes 6 & 8 Note 7 . 36
,*+37 2 .281 Notes 6 & 8 37
*+37 2 .281 Notes 6 & 8 38
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KS- SPECIFICATION RESISTORS -  DEPOSITED CARBON, METAL, OR METAL OXIDE 
NOTES :

Max. V o lta g e  R a tin g  C r i t i c a l  R e s is ta n ce  Va lue
1 .
2 .
3 .
If.

6 .

200 v o l t s  
250 v o l t s  
300 v o l t s  
350 v o l t s  
500 v o l t s  
750 v o l t s

500000 ohms 
360000 ohms 
250000 ohms 
250000 ohms 
281000 ohms

7. KS-16311 to  K S - l6311f  r e s is t o r s ,  in c lu s iv e ,  may he mounted hy 
t h e i r  le a d  w ir e s .  M ounting  s tra p s  a re  recommended f o r  use i n  
m oun ting  th e  KS-16315 r e s is t o r s .

8 . Tem perature c o e f f ic ie n t  o f  re s is ta n c e  i s  as fo l lo w s :  
L is t  1 and 2 ±500 ppm/°C

L is t  3 ±250 ppm/°C 
L is t  4- ±50 ppm/°C 
L is t  5 ±25 ppm/°C 
L is t  6 ±100 ppm/°C

9 Add s u f f i x  as fo l lo w s  to  th e  l i s t  number f o r  to le ra n c e :
A ±1% L is t s  1 , 3 ? ^  5
B ±2% L is t s  35 S,' 5 ,  6
C ±5# L is t s  1 , 3 , %  5.
D ±1/2% L is t s  *f, 5 6
E ± iA % L is t s  3 , % 5 , 6
F ±0.1% L is t s  H-, 5, 6
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DERATED TO
L in e  KS- RESISTANCE RANGE TOLERANCE RATING AMBIENT ZERO WATTS

No. NUMBER____________OHMS____________________ WATTS TEMP. AT TEMP.

S 3 - SPECIFICATION RESISTORS -  DEPOSITED CARBON, METAL, OR METAL FILM

1
2

I6 8 9 6 L I *+000 to  2 .56  meg 
Note 2

6
7
8
9
10 
11 
12

15
16
17
18
19
20

19113L1A
1911H-L1D
19113L2A
19H3L2D
1 9 1 1 3 1 ^
19H3L3D
1 9 1 1 3 ^
191131^1)
19113L5A
19H3L5D

19756L1
19756L2
19756L3

NOTES:

10 to  1 .
10 to  1. 

120 to  
120 to  
120 to  
120 to  
I8 0  to  
180 to  
180 to  
180 to

L is t
L is t
L is t

3 meg 
3 meg 
39000 
39000 
82000 
82000 
82000 
82000 
82000 
82000

50 t o  20000 
50 to  20000 

100 to  20000

1 ±100 ppm/°C
2 ±50 ppm/°C
3 ±25 ppm/°C

l A 5o°c —

±5$ 2 .0 70°C i5 o ° c
±10 % 

±!5* 3 .0 Vo°c
Note 5

±10%
±5% + .0 lK)°C

±10%
±5% 5 .0 ko°c

±10%
±5% 7 .0 +o°c

±10%

Note 3 0 .1 70°c 150°C

re s is ta n c e is  as fo l lo w s :

2 . NOT RECOMMENDED f o r  g e n e ra l u se . Components L a b o ra to ry , R e s is to r  
Developm ent Group sh o u ld  he c o n s u lte d  f o r  any new use . C o n s is ts  
o f  a group o f  seven r e s is to r s  c lo s e ly  in t e r r e la t e d  w i th  re s p e c t 
t o  s p e c i f ic  r a t io s  o f  re s is ta n c e  v a lu e s .

3 . Add s u f f i x  as fo l lo w s  to  th e  l i s t  number f o r  to le ra n c e :
A ±1$ L is t s  1 , 2 , 3
D ±1/2% L is t s  1 , 2 , 3
E ±l/h%  L is ts  2 , 3

*+. Maximum te m p e ra tu re  c o e f f ic ie n t  o f  re s is ta n c e  i s  +375 ppm/°C.
5 . R e s is to r  sh o u ld  n o t be used i n  an am bien t g re a te r  th a n  150°C.
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I S -  SPECIFICATION RESISTORS -  DEPOSITED CARBON, METAL, OR METAL OXIDE 
BODY

DIMENSIONS-INCHES 
DIAMETER LENGTH

CHARACTER- 
ISTICS B0DY MATERIAL ILLUS

TRATION
L in e

No.
.250 .657 Note 2 M e ta l f i lm  e n ca p su la te d  

i n  p la s t ic
IV -3 2 1

2
3

.336 11/16 Note ^  M e ta l f i lm . , in s u la te d IV -3 2
b
5

.375 15 /16
O
7
8
9
10 
11 
12

g

.375 

.3  75 

.375

1 -9 /1 6

1 -  3 A

2 -  1 /16

.065 .152 Note 1 M e ta l f i lm e n ca p su la te d IV -3 2

JlH-
15
16 
17

i n  p la s t ic  18
19
20
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KS- SPECIFICATION RESISTORS

~PP
T o le rance
Number o f  Zeros o r  Decim al M u l t i p l i e r
Second S ig n i f ic a n t  F ig u re
F i r s t  S ig n i f ic a n t  F ig u re  (Double

W id th )

COLOR CODE MARKING

TABLE; 2

NOMINAL RESISTANCE VALUES 
(E IA  PREFERRED NUMBER SYSTEM)

NOMINAL RESISTANCE
AVAILABLE IN 

TOLERANCES
Ohms ± PERCENT

1 .0 10 100 1000 5,10
1 .1 11 110 1100 5
1 .2 12 120 1200 5,10
1.3 13 130 1300 5
1 .5 15 150 1500 5,10

1 .6 16 160 1600 5
1 .6 16 160 1600 5,10
2 .0 20 200 2000 5
2 .2 22 220 2200 5,10
2 .4 24 240 2400 5

2 .7 27 270 2700 5 ,10
3 .0 30 300 3000 5
3-3 33 330 3300 5,10
3 .6 36 360 3600 5
3 -9 39 390 3900 5,10

4-3 43 430 4300 5
4 .7 47 470 4700 5,10
5 .1 51 510 5
5 .6 56 560 5,10
6 .2 62 620 5

6 .6 66 660 5 ,10
r .5 75 750 5
6 .2 62 620 5,10
9 .1

IV -2 2

91 910 5

TABLE 3

FIGURE 
COLOR ° R0p °*

ZEROS

BLACK 0
BROWN 1
RED 2
ORANGE 3
YELLOW 4

GREEN 5
BLUE 6
VIOLET 7
GRAY 6
WHITE 9

GOLD
SILVER
NO COLOR

DEC. TOL. 
MULTI- % 
PLISR

0.10 ±5
0.01 ±10

±20
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KS- SPECIFICATION RESISTORS

T o le ra n c e
Number o f  Z e ros  o r  D ec im a l

M u l t i p l i e r
Second S ig n i f i c a n t  F ig u re
F i r s t  S ig n i f i c a n t  F ig u re

COLOR CODE MARKING

TABLE 4

NOMINAL RESISTANCE VALUES 
( EIA PREFERRED NUMBER SYSTEM)

NOMINAL RESISTANCE
AVAILABLE IN 

TOLERANCES

OHMS MEGOHMS ± PERCENT

10 100 1000 10000 0 .1 0 ,1 .0 ,1 0 5 ,1 0 ,2 0
11 110 1100 11000 0 .1 1 ,1 .1 ,1 1

0 .1 2 ,1 .2 ,1 2
5

12 120 1200 12000 5 ,1 0
13 130 1300 13000 0 .1 3 ,1 .3 ,1 3 5
15 150 1500 15000 0 .1 5 ,1 .5 ,1 5 5 ,1 0 ,2 0

16 160 1600 16000 0 .1 6 ,1 .6 ,1 6 5
13 130 1300 13000 0 .1 3 ,1 .3 ,1 3 5 ,1 0
20 200 2000 20000 0 . 2 0 , 2 . 0 , 2 0 5
22 220 2200 22000 0 . 2 2 , 2 . 2 , 2 2

0 . 2 4 , 2 . 4 ;
5 ,1 0 , 2 0

24 240 2400 24000 5

2 .7 27 270 2700 27000 0 . 2 7 , 2 . 7 5 ,1 0
3 .0 30 300 3000 30000 0 . 3 0 , 3 . 0 5
3 .3 33 330 3300 33000 0 . 3 3 , 3 . 3 5 ,1 0 ,2 0
3 . 6 36 360 3600 36000 0 .3 6 ,3 .6 5
3 .9 39 390 3900 39000 0 . 3 9 , 3 . 9 5 ,1 0

4 0 43 430 4300 43000 0 . 4 3 , 4 . 3 5
4 . 7 47 470 4700 47000 0 . 4 7 , 4 * 7 5 ,1 0 ,2 0
5 .1 51 510 5100 51000 0 . 5 1 , 5 . 1 5
5 .6 56 560 5600 '56000 0 .5 6 ,5 .6 5 ,1 0
6 .2 62 620 6200 62000 0 .6 2 ,6 .2 5

6 .3 63 630 6300 63000 0 . 6 3 , 6 . 3 5 ,1 0 ,2 0
7 .5 75 750 7500 75000 0 . 7 5 , 7 . 5 5
3 . 2 32 320 3200 32000 0 . 3 2 , 3 . 2 5 ,1 0
9 .1  91 

M arch  1966

910 9100 91000 0 . 9 1 , 9 . 1 5

I V - 2 3



KB- SPECIFICATION RESISTORS KS-13609

TABLE 5

NOMINAL RESISTANCE VALUES -  OHMS
0 .1 1 .0 10 100 1000 10000
0 .1 1 1 .1 l l 110 1100 11000
0 .1 2 1 .2 12 120 1200 12000
0 . l4 1 .4 14 l4 o 1400 14000
0 .16 1 .6 16 160 1600 16000
0 .1 8 1 .8 18 180 1800 18000
0 .2 0 2 .0 20 200 2000 20000
0 .22 2 .2 22 220 2200 22000
0 .2 5 2 .5 25 250 2500 25000
0 .2 8 2 .8 28 280 2800 28000
0 .3 1 3 .1 31 310 3100 31000
0 .3 5
0 .4 0

M
4 .0

350
400

3500
4000

35000
40000

0 .4 5 *+.5 45 45o 4500 45000
0 .5 0 5.o 50 500 5000 50000
0 .56 5 .6 56 560 5600 56000
0 .6 3 6 .3 63 630 6300 63000
0 .7 1 7 .1 71 710 7100 71000
0 .8 0 8 .0 80 800 8000
0 .9 0 9 .0 90 900 9000

IV -2 V  March 1966



KB- SPECIFICATION RESISTORS

* KS- 8W1-3-KB-8 ^ 5-1— KS- KS-1 3 ^9 0 , K S - ^ ^ l ,  KS-13^92, KS-1664-5, 
KS-19113, KS-19150, KS-19151, KS-191^2, & KS-195^8

*  MANUFACTURE DISCONTINUED

KS-8512L22 (O the r KS-8^12 R e s is to rs  
s im i la r  i n  appearance e xce p t as 
shown i n  i l l u s t r a t i o n  on fo l lo w in g  
page)

K S -^ o l^ f  s im i la r  i n  appearance
March 1966 IV -2 5



KS- SPECIFICATION RESISTORS

KS-$512,L17 Showing M e th o d .o f M oun ting

17-26

K S -6 5 1 2 ,L 4 5 ,H 6 ,L 4 7 ,L 4 S , & L49 
G e n e ra l Appearance

M arch 1966



KS- SPECIFICATION RESISTORS

K S -9913 , K S -9 9 H , KS-13653 , & KS-14272 
R e s is to rs

K S-13192, L5 R e s is to r

March 1966 IV -2 7



KS- SPECIFICATION RESISTORS

K S-13609, L7 R e s is to r

K S-13657, L I  R e s is to r

IV -2 8
K S - I3809 , L3 R e s is to r

M arch 1966



KS- SPECIFICATION RESISTORS

K S-14175, L3 (R e p re s e n ta t iv e  o f  L I  -  L5) 
R e s is to r

K S -14175 , L6 R e s is to r

M arch 1966

n S -ll+ 6 0 3 , K S - I6266 , KS- 19863? & 
K S -l9 9 5+9 R e s is to rs

IV -2 9



KS- SPECIFICATION RESISTORS

KS-16122 R e s is to r  & 
KS-16073 R e s is to r

KS-16125 R e s is to r
KS-16907  R e s is to r  s im i la r  
e x c e p t has f o u r  ta p s  and 

no m o u n tin g  lu g s

IV -3 0 M arch 1966



tjES- SPECIFICATION RESISTORS-

KS-16340> L3 (R e p re s e n ta t iv e  o f  L2 -  L 5 ) 
R e s is to r

K S - I634O, L I  R e s is to r

M arch 1$66
KS-16543 R e s is to r

IV -3 1



KS- SPECIFICATION RESISTORS

< * I 2 Z 3)

K S - I63H  th ro u g h  KS-16315 R e s is to r s  
(KS-16312 I l l u s t r a t e d )

c

K S - llf6 0 3 1 k ,L 5 , & L6 , KS-16311 th ro u g h  16315 , K S - I6896 , 
E S -16764 , KS-19077? & KS-19769  R e s is to rs

KS-192-38 R e s is to r

IV-32 I la rc h  1966
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36 -TYPE r e s is t o r s

DESCRIPTION

The 36 - ty p e  r e s is t o r s  a re  p r e c is io n  w ire  wound on a s p o o l h a v in g  
a b ra s s  c o re  and p h e n o l f i b e r  s p o o lh e a d s . They a re  m ounted by a 
screw  w h ic h  passes th ro u g h  a 3 /1 6  in c h  d ia m e te r  h o le  i n  th e  c o re . 
The s p o o l i s  7 /3  in c h  h ig h  and th e  d ia m e te r  in c lu d in g  th e  te r m in a ls  
i s  1 - 3 /3  in c h e s .  The c lo s e s t  recommended m o u n tin g  c e n te rs  a re  
1 - 5 /3  in c h e s  by  1 - 5 /3  in c h e s .

M ost o f  th e  36 - ty p e  r e s is t o r s  a re  used t o  p ro v id e  a t te n u a t io n  
and th o s e  so used have a t te n u a t io n  and te r m in a l  im pedances l i s t e d  
in  th e  ta b le s  f o l lo w in g .  The f ig u r e s  l i s t e d  i n  th e  t a b le  u n d e r 
" F ig .  N o ."  show th e  r e la t i v e  p o s i t io n s  o f  th e  r e s i s t o r  w in d in g s  
and th e  t e r m in a l  im pedances.

. The pow er r a t i n g  f o r  th e  e n t i r e  r e s is t o r  i s  1 .5  w a t ts  f o r  
c o n tin u o u s  o p e ra t io n  in  an a m b ie n t o f  100° F .

FOR SCHEMATIC FIGURES SEE PAGES V -4  and V -5 .

Jan 1959 V - l



36-TYPE RESISTORS
NOMINAL RESISTANCE -  OHMS

L in e
No.

CODE
NO.

F IG .
NO.

TOL.
J L A

WINDINGS 
B C D E

1 36F 4 .1 1 9 1 .0 10 71 .0 9 1 .0 1 0 7 1 .0
2 36G 4 .1 1 2 1 3 .0 5 7 7 .0 2 1 3 .0 57 7 .0
3 36H 4 .1 1 *+08 .0 4-30.0 4 o 3 .0 4-30.0
4 36J 4 .1 1 74 2 .0 3 6 7 .0 74-2.0 3 6 7 .0
5 36K b . i 1 1 3 3 0 .0 3 3 6 .0 1 3 3 0 .0 3 3 6 .0
6 36L b . l 1 7 0 .0 5230.0 7 0 .0 52 30 .0
7 36M b . l 1 l*+ 3 .0 2665 .0 14-3.0 26 55 .0
8 36U 1 1 51 80 .0 34-. 6 34-. 6
9 36W b . l 1 2 9 8 .0 4-87.0 2 9 8 .0 4 8 7 .0
10 36Y b . i 1 bb.o 20 99 .0 44-. 0 2 0 9 9 .0
11 36AA b . l 1 lb 6 .0 7 3 8 .0 1 4 6 .0 7 3 8 .0
12 36AR 3 .1 1 3 b .5 5200.0 34-. 5
13 36AS 3 .1 1 6 8 .8 2583 .O 6 8 .8
14 36AT 3 .1 1 1 3 5 .8 1 2 5 8 .0 1 3 5 .8
15 36AU 3 .1 1 2 5 8 .3 567 .7 2 5 8 .3
16 36A I! 3 .1 1 ^ 3 5 .8 1 9 5 .0 4-35.8
17 36BY 5 4 5 5 l6 .0 36 .6 3 6 .6
18 36 CA 5 b 2 9 1 7 .0 7 7 .7 7 7 .7
19 36CB 6 4 1 ^ 3 .0 14-3.0 2 6 5 2 .0 2 6 5 2 .0
20 36CC 6 b 3 1 7 .0 3 1 7 .0 1394-. 0 1394-. 0
21 36CE 9 . 2 4 0 0 0 0 .0
22 36CG 3 .1 1 4 l8 . 8 220.4- 4 1 8 .8
23 36CH 4 .1 1 553 .5 392.4- 5 5 3 .5 3 9 2 .4
2b 36CJ 7 .1 1 1 0 .0 2 0 .0 4o.O 80 .0 1 6 0 .0
25 36CK. 7.2 1 50 .0 1 0 0 .0 2 0 0 .0 4 0 0 .0 800.0
26 36CL b.2 1 1 0 5 .8 3 5 0 6 .0 1 0 5 .8 3 5 0 6 .0
27 36CM 3.2 N ote  1 4-00.0 2 4 9 .4 4 o o .o
28 36CN 3.2 N ote  1 4 6 6 .0 153-b 4 6 6 .0
29 36CP 3.2 N ote 2 3 1 1 .7 4-21.6 3 1 1 .7
30 36CR 2.1 N ote  3 1 9 0 .2 1 9 0 .2 282 .9 1 9 0 .2 1 9 0 .2

31 36CS 2.2 1 2 1 7 .1 34-. 1 298.3 2 1 7 .1 34-.1
32 36CT 2.3 1 2 b l . i 8 1 .5 1 5 6 .0 2 4 1 .1 8 1 .5
33 36CU 3.2 •1 1 3 7 2 .0 1 3 7 2 .0 1 8 5 5 .0
3b 36CW 3.2 1 7 3 9 .5 7 3 9 .5 4 3 4 2 .0
35 36DA 8 1 5oo.o 6500.0
36 36BB 7 .3 N ote  b 0 .1 5 0 .3 0 0 .60 1 .2 0 2 .4 0
NOTES:
1 . T o le ra n c e  f o r  w in d in g s  A & C i s  ± 0 .5 $  and f o r  w in d in g  B i s  ± 3 $ .
2. T o le ra n c e  f o r  w in d in g s  A & C i s  ±1% and f o r  w in d in g  B i s  ±0.5%*
3 . T o le ra n c e  f o r  w in d in g s  A , B , D, & E i s  ±0.5% and f o r  w in d in g  C

i s  ±0.25% .
4 .  T o le ra n c e  f o r  w in d in g  A i s  ±20%. w in d in g  B ±10$ , w in d in g  C ± 5 $ , 

w in d in g  D ± 2 $ , and w in d in g  E ± 1 $ .

V-2, M&rch 1966



3 6 -t y p e  r e s is t o r s

ATTENUATION
DB

TERMINAL IMPEDANCE 
OHMS

_________ S I__________ Z2___ _____
CODE

NO.
L in e

No.
5 300 300 36F 1
10 300 300 36G 2
15 300 300 36H 3
20 300 300 36J b
25 300 300 36K 5
2 600 600 36L 6b 600 600 36M 7
1 600 600 36U 8

1 2 .5 300 300 36W 9
2 .5 300 300 36Y 10
7 .5 300 300 36AA 11
l 600 600 36AR 12
l 600 600 36AS 13b 600 600 36AT lb
8 600 600 36AU 15
16 600 600 36AW 16
1 600 600 36BY 17
2 600 600 36CA 18
b 600 600 36CB 198 600 600 36CC 20
— — _  ■ 36CE 21
15 600 600 36CG 22

1 7 .5 300 300 36CH 23
— - - 36 CJ 2b
— - - 36CK 25
3, 600 600 36.C.L 26
I* f 600 600 36CM 27
18 600 600 36CN 28
10 600 600 36CP 29
13 600 600 36CR 30
10 600 300 36CS 31
15 600 300 36CT 32
- - - 36CU 33
- - - 36CW 3 *
— — - 36DA 35
- - - 36DB 36

V-3M arch 1966



36-TYPE RESISTOR- RL=Reverse L a y e r B i f = B i f i l a r

-i. 1 /2B  x  1 /2 B  ~
.-V V V V - t— v w * 3-

1/2C
o -—* - V W

2

-o

1/2G
V V W - - - 0

y  4

W in d in g s  A, B, and C a re  B i -  
f i l a r  wound. A co n n e c te d  t o  
m id p o in ts  o f  B and C a t  i n 
s u la te d  s p l ic e s  x  and y .

F IG . 1

1 A -5 B 3
o --—«-AAA/—- f — AAAr-*—-°

Zn

D
o—-«-AAAr

2

E ,■

F IG . 2 .1  F IG . 2 .2  F IG . 2 .3

1 A 6
o— v W -

Wdg. A RL RL RL
7 Wdg. B RL B i f - B i f
Z2 Wdg. G RL RL B i f

Wdg. D RL RL RL
--o Wdg. E RL B i f B i f

FIGS . 2 . 1 ,, 2 . 2 , 2.3

-o
F IG . 3 .1  F IG .

Wdg. A B i f
Wdg. B B i f
Wdg. C B i f

RL
RL
RL

FIG S. 3 .1 ,  3 .2

2
A A A ^

C 4

F IG . 4 -1
Wdgs. A & C a re  a p a r a l l e l  p a i r  
Wdgs. B & D a re  a p a r a l l e l  p a i r

F IG . 4 *2
Wdg. A B i f i l a r  
Wdg. B R everse  L a y e r 
Wdg. C B i f i l a r  
Wdg. D R everse L a y e r

F IG S. 4 .1 ,  4 .2

V -4 Jan 1959



36 -TYPE r e s is t o r s  
RL=Reverse la y e r  B i f = B i f i l a r  In d =  In d u c t iv e

¥ d g . A B i f i l a r  
Wdg. B B i f i l a r  
Wdg. C B i f i l a r

Wdg
Wdg
Wdg
Wdg

A B i f i l a r  
B B i f i l a r  
C B i f i l a r  
D B i f i l a r

i

P IG S. 7 .1 ,

F IG . 7 .1  F IG . 7 .2  F IG . 7.3.
Wdg. A B i f B i f In d
Wdg. B B i f B i f In d
Wdg. C B i f B i f In d
Wdg. D B i f RL In d
Wdg. E B i f RL In d

7 .2 , , & 7 .3

Wdg. A B i f i l a r  Wdg. A B i f i l a r
Wdg. B B i f i l a r

F IG . 8 F IG . 9

V-5-M arch 1966





DESCRIPTION

40-TYPE RESISTORS*

The 4 0 - ty p e  r e s is t o r s  a re  wound n o n - in d u c t iv e ly  on an i r o n  co re  
o f  th e  punched f l a t  ty p e  s im i la r  t o  t h a t  o f  th e  "E " ty p e  r e la y s .
They mount in te r c h a n g e a b ly ' w i th  th e  ,TE " ty p e  r e la y s .  These r e s is t o r s  
a re  1 - 3 /3  in c h  w ide  and l l / l 6  in c h  t h i c k ,  3 -1 5 /6 4  in c h  h ig h  fro m  
m o u n tin g  s u r fa c e  t o  t o p .  T h e ir  te r m in a ls  e x te n d  3 /4  in c h  beyond 
th e  m o u n tin g  s u r fa c e .  The r e s is t o r s  mount on 1 - 3 /4  in c h  v e r t i c a l  
c e n te rs  and on h o r iz o n ta l  c e n te rs  as shown in  th e  f o l lo w in g  ta b le s .

The r e s is ta n c e  to le ra n c e s  a re  ±5% e xce p t as shown o th e rw is e  in  
th e  ta b le s .

The pow er r a t i n g  o f _th e  e n t i r e  r e s is t o r  i s  4 *6  w a t ts .

Jan 1959 V-7*



40 -TYPE RESISTORS

F IG . 9 F IG . 10

D

V-S

F IG . 11

Jan 1959

F IG . 12



40-TYPE RESISTORS

F IG . 14 F IG . 15

F IG . 16

Jan 1959 V -9



40-TYFS RESISTORS

L in e  CODS F IG . RESISTANCE -  OHMS, IN  WINDINGS HORIZ
No. NO. NO. A__________ B_______ C D E F G H CTRS.

1 40 A 1 21000
2 40 B 1 7600
3 40D 1 17500
4 40H 1 24000
5 40J 1 12000

6 40K 1 -14500
7 40L 1 6500
8 40M 1 10000
9 40N 1 *  7000

10 40P 1 *  6200

11 40R 0 3500 3 000
12 40S 1 500
13 40T 2 100 100
14 40U 2 10 10
15 40W 2 -  3000 *  2500

16 40Y 2 -  4000 *  7000
17 40 A3 1 --2 2 0 0 0
18 40 AD 1 -  5000
19 40 AE 2 *  1000 *13  500
20 40AF 1 3500

21 40 AG 2 6000 15000
22 40AH 1 13000
23 4O AJ 1 8000
24 40 AK 1 1000
25 40 AL 1 -15000

26 40 AM 1 -  8000
27 40 AN 1 -10000
28 40 AP 1 -20000
29 40 AS 2 -  5000 *  5000
30 40 AT 2 2000 11000

31 40 AU 2 -  2060 *  8400
32 40AW 1 13500
33 40AY 1 2000
34 40BA 1 50
35 40BB 2 *  1654 *  6117

36 40BC 3 *  4797 *  511 *3562  *  1534
37 40 BD 4 -  173 *  1941 *1 0 8 7  *  422
38 40BE 2 -  8674 *  3579
39 40 BG 4 *  1174 *  447 *  64 *  1488
40 40BH 6 -11000 *11000

41 40BK 2 *20000 *20000
42 40 BL 7 *  450 *  1300 *  600 *  1150
43 40 BN 2 30 40
44 40 BP 8 6500 *  580 5920 *14500
45 40BR 6 *  9000 *  9000

*  -  P lu s  o r  m inus 1% 
* *  _ P lu s  l°/a, m inus  0%

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

3 /4
3 /4
3 /4
3 /4
3 /4

V-10 Jan 1959



40-TYPE RESISTORS.

L in e CODS FIG  RESISTANCE -  OHMS, IN WINDINGS HORIZ
No. NO. NO,. A B C D E F G . H CTRS

1 40BS 1 *  3 3 /4
2 40BT 1 300 3 /4
3 40 BU 9 -1000 *  1000 *11000  *a io o o 3 /4
4 40BW 9 .9000 9000 600 600 3 /4
5 40 BY 9 *1000 *  1000 *20000 *20000 3 /4

6 40CA 10 *  220 *  1410 *102 50 3 /4
7 40CB 11 180 160 ( C l ) 50 

(C 2)50
8600 200

001—1 7 /6

9 40c C 2 *15000*15000 3 /4
10 40CD 2 300 2000 3 /4

11 40CE 2 300 500 .3 /4
12 40 CF 12 5000 5000 600 600 425 3 /4
13 40 CG 8 600 2000 3000 300 3 /4
14 40 CJ 14 100 100 200 200 400 400 800 800 7 /8
15 40CK 15 S30 300 30 30 300 500 7 /8

16 40 CL 16 330 330 330 330 500 vn O O 7 /8

*  -  P lu s  o r  m inus 1% 

* *  -  P lu s  1%, m inus  0 fa

Jan 1959 V - l l





DESCRIPTION

63-TYPE RESISTORS

N o n - in d u c t iv e  r e s is t o r s  wound on a s p o o l.  The pow er r a t in g  i s  
1 w a t t  i n  f r e e  a i r  and 2 w a t ts  when m ounted s in g ly  on m e ta l p la te s  
i n  an a m b ie n t o f  150° F . The c o rre s p o n d in g  r a t in g s  f o r  t r o u b le  
c o n d it io n s  a re  2 and 4 w a tts  r e s p e c t iv e ly .  The maximum c o n tin u o u s  
o p e ra t in g  te m p e ra tu re  o f  th e  r e s is t o r  s u r fa c e  i s  250° F .

Can be m ounted on No. 9 3 0 - o r  s im i la r  ty p e  m o u n tin g  p la te s  o r  
i n  th e  d r i l l i n g s  f o r  No. 22 1 - o r  s im i la r  ty p e  r e la y s .  Can a ls o  be 
m ounted in  a s e p a ra te  d r i l l i n g  by means o f  a sc rew  w h ic h  passes 
th ro u g h  th e  c o re  o f  th e  r e s i s t o r .  The screw  i s  fu r n is h e d  w i th  th e  
m o u n tin g  p la te  and can be o b ta in e d  o f  s u f f i c i e n t  le n g th  t o  mount 
e i t h e r  1 , 2 , 3> o r  4 r e s is t o r s ,  one o v e r th e  o th e r  in  th e  same 
p la te  p o s i t io n .

The c lo s e s t  recommended m o u n tin g  c e n te rs  a re  1 - l / E  in c h  by 
1 - 1 /3  in c h .

7

6

Jan 1959 V-13



63 -TYPE RESISTORS
B IF IL A R  WINDINGS

L in e
No,

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

*
L in e

No.
CODE

NO.

NOMINAL 
RESISTANCE TOLERANCE 

OHMS %
1- 63BU 3 .0 5 46 63S 1*+00.0 1
2 63EF 7 .3 6 l 47 63BH 1 4 20 .0 1
3 63DP 1 0 .0 l 48 63CW 1 5 0 0 .0 1
4 63A 15 .0 5 49 63DB 1 7 50 .0 1
5 63B 2 0 .0 5 50 63CM 2 0 0 0 .0 1
6 63ES 2 3 .1 2 51 63T 2 0 0 0 .0 5
7 63C 5 0 .0 5 52 63DA 2 1 0 0 .0 1
8 63FJ 6 2 .6 2 53 63U 2300.0 5
9 63DU 6 8 .0 l 54 63C I 2 5 0 0 .0 1
10 63FK 7 5 .0 ±2 ohms 55 63AP 25 00 .0 5
11 63D 1 0 0 .0 5 56 63CK 26 00 .0 1
12 63E 1 ^ 0 .0 5 57 63BJ 2660 .0 1
13 63DW 168.0 1 58 63AD 3 0 0 0 .0 1
14 63CR 1 9 0 .0 1 59 63W 3 0 0 0 .0 5
15 63F 2 0 0 .0 5 60 63CN 3 2 5 0 .0 l

16 63BN 21 0 .0 1 61 63DL 3300.0 1
17 63CL 2 3 0 .0 1 62 63DK 3 5 0 0 .0 l
18 63G 2 5 0 .0 5 63 63CS 3 5 7 5 .0 l
19 63AL 2 6 5 .0 1 64 63DJ 3 6 3 0 .0 1
20 *63FD 28 0 .0 5 65 63DG 3 7 0 0 .0 l
21 63AN 2 9 5 .0 1 66 63AC *K>00.0 5
22 63H 300 .0 5 67 63DM 4 2 5 0 .0 1
23 63J 3 5 0 .0 5 68 63CH 4450.0 1
24 63K 4oo.o 5 69 63FG 5000.0 0 .5
25 63FL 4 3 0 .0 1 70 63DN 5000.0 1
26 63L 5 0 0 .0 5 71 63Y 5000.0 5
27 63AK 6 0 0 .0 5 72 63CU 5250.0 1
28 63CP 700 .0 1 73 63FF 5610 .0 1
29 63CJ 7 2 5 .0 1 74 63AH 8100.0 5
30 63M 7 5 0 .0 5 75 63DT 10 000 .0 l

31 . 63N 800.0 5 76 63AB 1 0 000 .0 5
32 63DE 8 7 5 .0 l 77 63CT 13500.0 1
33 63AG 900 .0 1
3^ 63AM 9 5 0 .0 5
35 63FH 1 0 0 0 .0  M in —

36 63DH 1 0 0 0 .0 1
37 63P 1 0 0 0 .0 5
38 63DF 1 0 3 4 .0 1
39 63BT IO 80 .O 1
40 63AA 1 1 5 0 .0 5
4 l 63AE 1 2 0 0 .0 1
42 63R 1 2 0 0 .0 5 * E qu ipped  w i t h  f l e x i b l e le a d s
43 63AF 1 2 3 0 .0 1 9 - 1 /2  in c h e s  lo n g ,  p ro v id e d
44 63DC 1 2 7 5 .0 1 w i t h  No. 72 c o rd  t i p s .
45 63BK 1 3 0 0 .0 1

V -l4 M arch 1966



REVERSE LAYER WINDINGS
63-TYPE RESISTORS

L in e
No,

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

%
1 63DY 3 1 2 .0 1
2 *63EP 680 .0 5
3 63EN 1000.0 2
h 63EA 1 1 5 5 .0 1
5 63CE 1634-. 0 2
6 63EB 2 lk 0 .0 1
7 63BF 2218.0 o .5
8 63BB 2950.0 0 .6
9 63EW 5525.0 1
10 63EJ 6 7 0 0 .0 1
11 63EK 8000.0 1
12 63EC 15700.00 1
13 63FE 21300.00 1

*  Has a r e l a t i v e l y  h ig h  te m p e ra tu re  
c o e f f i c i e n t  o f  r e s is ta n c e .

V -l5M arch 1966





DESCRIPTION

80-TYPE RESISTORS

These a re  s p o o l ty p e  r e s is t o r s ,  n o n - in d u c t iv e ly  wound i n  th e  
m anner in d ic a te d  in  th e  t a b le s .  Where space p e r m its ,  th e s e  r e 
s is t o r s  a re  recommended in  p la c e  o f  th e  64-  and 6 5 - ty p e  r e s is t o r s .  
F o r minimum phase a n g le ,  use b i f i l a r  wound r e s is t o r s  betw een 1 
and 200 ohms and re v e rs e  la y e r  wound r e s is t o r s  above 200 ohms.

M ount on 7/8  in c h  v e r t i c a l  c e n te rs  and 7 /1 6  in c h  h o r iz o n ta l  
c e n te rs .

The power r a t i n g  i s  1 w a t t  i n  an am b ien t o f  150° F . F o r each 
d e g re e  F t h a t  th e  am b ien t exceeds 150° F , th e  pow er r a t in g  s h a l l  
d e c re a se  1 cJo.
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SO-TYPE RESISTORS
B IF ILA R  WINDINGS

NOMINAL NOMINAL
L in e  CODE RESISTANCE TOLERANCE L in e  CODE RESISTANCE TOLERANCE 

No. NO.________OHMS___________  No. NO.________OHMS_________±%

1 SOCH 0.5 5
2 SOCJ 1 .0 5
3 SOCK 2 .0 5
4 SO AN 2.5 2
5 Socs 4 .0 3

6 S0CL 4 .0 5
7 socw 5.0 1
3 SOcT S.O 2
9 SOcM S.O 5

10 SOci 1 0 .0 1

11 SOAT 1 5 .0 0.25
12 SODA 2 0 .0 1
13 SOCP 24.0 5
14 SODB 4 0 .0 1
15 SODC SO.O 1

16 SOD S4 . 04 0 .1
17 SODD 1 0 0 .0 1
IS SOAD 129.2 0 .1
19 SOE 133.1 0 .1
20 SOAE 1 5 0 .0 0 .1

21 SOAF 153.5 0 .1
22 SOF 155.3 0 .1
23 SOBB 213.0 1
24 SOBD 225.0 1
25 SOBE 239.0 1

26 SOBF 253.0 1
27 SOBG 2 6 7 .0 1
23 SOBH 233.0 1
29 sobl 317.0 1
30 SORM 335.0 1

31 SO BN 354.0 1
32 SO BP 371.0 1
33 SOBR 394.0 1
34 SOBS 419.0 1
35 SOBT 444*0 1

36 SOBU 471.0 1
37 SOBY 529.0 1
33 SOBC 550.0 1
39 SOCA 56O.O 1
40 SOCB 592.0 1

41 30CC 625.0 1
42 SOBK 305.0 1
43 SO AY 3 0 0 0 .0 1
44 SODJ 3 0 0 0 .0 5
45 SOBA 3550.0 1
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SO-TYPE RESISTORS

REVERSE LAYER WINDINGS

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

±%

1 SOG 2 0 9 .4 0 .1
2 SO AG 2 2 5 .0 0 .1
3 SOL 3 0 0 .0 0 .1
4 SODG 3 5 0 .0 1
5 80dH 400 .0 1

6 SOAJ 5 6 7 .7 0 .1
7 SOAK 6 0 0 .0 0 .1
8 . SOCN 1 2 0 0 .0 5
9 SOR 1 6 S 1 .0 0 .1

10 SOS 2204.0 0 .1

11 SOA 25 80 .0 1
12 SOT 3 1 1 7 .0 0 .1
13 SOW 4 2 1 6 .0 0 .1
14 SOY 5 6 32 .0 0 .5
15 SO A A 6 0 00 .0 0 .5

16 SO AC 9 8 6 9 .0 0 .5
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DESCRIPTION

105-TYPE RESISTORS

These a re  s p o o l ty p e  r e s is t o r s ,  in d u c t iv e ly  wound.

They mount on 1 in c h  v e r t i c a l  c e n te rs  and 5 /3  in c h  h o r iz o n ta l  
c e n te r s .

The pow er r a t in g  i s  1 w a t t  i n  an am b ien t o f  150° F . F o r  each 
deg ree  F t h a t  th e  a m b ie n t exceeds 150° F , th e  pow er r a t i n g  s h a l l  
d e c re a se  1%.

R e s is ta n c e  v a lu e s  a re  h e ld  w i t h in  l i m i t s  o f  ±1$.

NOMINAL 
CODE RESISTANCE
NO. OHMS

105A 120000
105B 73000
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DESCRIPTION

109-TYPE RESISTORS

These r e s is t o r s  a re  wound on a p h e n o l p l a s t i c  s p o o l h a v in g  fo u r  
t e r m in a ls .  The end te r m in a ls  a re  b e n t t o  f a c i l i t a t e  c o n n e c t io n  t o  
bus b a rs  t o  p ro v id e  v o lta g e s  as r e q u ir e d  b y  in d iv id u a l  c i r c u i t s .  
S e v e ra l ty p e s  o f  w in d in g s  a re  used as in d ic a te d  in  th e  t a b le  head
in g s  on th e  f o l lo w in g  pages, t o  m in im iz e  in d u c ta n c e  and c a p a c ita n c e  
i n  th e  w in d in g s  t o  th e  degree  r e q u ir e d  b y  c i r c u i t  a p p l ic a t io n s .

The d im e n s io n s  v a ry  de pen d ing  upon th e  f u l ln e s s  o f  th e  w in d in g s ,  
as in d ic a te d  in  th e  ta b le s  u n d e r th e  colum n h e a d in g s  " F ig .  N o ."  
and "D im e n s io n  D ".

The pow er r a t i n g  o f  th e  r e s is t o r  a t  an am b ien t o f  77° F i s  1 
w a t t  t o t a l  f o r  w in d in g s  A and B and 1 - 1 /4  w a t ts  t o t a l  f o r  w in d in g s  
A, B, and C. T ro u b le  r a t in g s  a re  d o u b le  th e  n o rm a l r a t i n g .

- These r e s is t o r s  a re  used in  s u p p ly  c i r c u i t s  in  Type J ,  K, and 
L C a r r ie r  T e lephone  S ystem s.

i
D

T

2 -1 /1 6

A D C D B I ---- 1

1
1 9 /3 2

1

_rn _:___ r k__ r
= *  I 1

K______A ___1 I

L

7 /32

'5 /1 6  .

* ------------—  2 -1 9 /3  2 ---------------- *
t

F IG . 1

F IG . 2
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TWO B IF ILAR  WINDING RESISTORS 
TWO TERMINALS PER WINDING

109-TYPE RESISTORS

WINDING A WINDING B
NOMINAL NOMINAL

L in e  CODE FIG  DIM RESISTANCE TOLERANCE RESISTANCE TOLERANCE
No. NO. NO. D_______ OHMS___________________ OHMS_____ %

1 109L 1 3 /3 3 0 .0 5 30 .0
2 '109S 1 3 /3 6 0 .0 5 6 0 .0
3 109T 1 3 /3 2 .0 5 2 .0
4 109Y 1 3 /3 1 5 .0 5 1 5 .0

TWO NON-INDUCTIVE (TAPE) WINDING RESISTORS
TWO t e r m in a l s  pe r  w in d in g  ________

14 109P 2 3 /4 1750 1 1750
15 109AA 2 3 /4 760 1 760
16 109AB 2 3 /4 250 5 250

TWO INDUCTIVE WINDING RESISTORS
TWO TERMINALS PER WINDING

27 109A 1 3 /3 2 .5 0 5 2 .5 0
26 109B 1 3 /3 6 .7 5 5 6 .7 5
29 109C 1 3 /3 9 .2 5 5 9 .2 5
30 109D 1 3 /3 1 2 .0 0 5 1 2 .0 0
31 109E 1 3 /3 1 3 .5 0 5 1 3 .5 0

32 109F 1 3 /3 22 .00 5 22 .00
33 109G 1 3 /3 27 .00 5 27 .00
34 109H 1 3 /3 63 .OO 5 63.00
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109-TYPE RESISTORS

TWO NON-INDUCTIVE (TAPE) WINDING RESISTORS AND 
ONE B IF ILAR  WINDING CONNECTED IN  SERIES. INNER 

TERMINALS COMMON TO ADJACENT WINDINGS.

L in e
No.

CODE
NO.

FIG
NO.

DIM
D

WINDING A 
NOMINAL 

RESISTANCE 
OHMS

TOL
1°

WINDING B 
NOMINAL 

RESISTANCE 
OHMS

TOL

WINDING C 
NOMINAL 

RESISTANCE 
OHMS

TOL

1 109R 2 5 /8 350 1 350 1 135 .75
2 109M 2 ! / 2 1000 1 1000 1 135 .75
3 109N 2 3 /4 1750 1 1750 1 135 .75

NOTE: W in d in g s  A and B have N o n - In d u c t iv e  (Tape)~ w in d in g s  and 
W in d in g  C has B i f i l a r  w in d in g .  W in d in g s  A, B, and C a re  
co n nec ted  in  s e r ie s .

THREE B IF ILAR  WINDING RESISTORS CONNECTED 
IN  SERIES. INNER TERMINALS COMMON TO 

____________  ADJACENT WINDINGS
20 109W 1 3 /3  162 0 .5
21 109U 1 1 /2  230 5

162 0 .5  225
230 5 135

0 .5
0 .7 5

Jan 1959 V-25





101-TYPE RESISTORS \

DESCRIPTION

These r e s is t o r s  a re  wound on s t e a t i t e  co re s  h a v in g  f o u r  w in d in g  
s e c t io n s  and a re  e q u ipp ed  w i th  6 in c h  f l e x i b l e  le a d s .  They a re  
used as com ponents o f  f i l t e r s ,  e q u a l iz e r s ,  and n e tw o rk s . They have 
in d u c t iv e  o r  n o n - in d u c t iv e  w in d in g s  as in d ic a te d  in  th e  f o l lo w in g  
ta b le s .  The n o n - in d u c t iv e  r e s is t o r s  have b i f i l a r  o r  re v e rs e  la y e r  
w in d in g s .  The w in d in g  a rra n g e m e n ts  a re  shown in  th e  c i r c u i t  d ia 
grams in  w h ic h  th e  l e t t e r s  "A " ,  ” B,r, r,Cff, and "D " a re  d e s ig n a t io n s  
o f  w in d in g s  m ost o f  w h ic h  have o n ly  one e x te r n a l  le a d  c o n n e c t io n .

The body d im e n s io n s  a re  1 in c h  lo n g  by l / 2  in c h  d ia m e te r .  The 
r e s is t o r  has a l / S  in c h  d ia m e te r  h o le  i n  th e  co re  f o r  m o u n tin g .

/ '
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101-TYPE RESISTORS

SINGLE REVERSE SECTION WINDING 
RESISTOR WITH TWO LEADS

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

*

1 101AP 400 0 .5
2 101 ED 1053 0 .1
3 101BA 2000 0 .5

SINGLE B IF ILAR  WINDING WITH TWO LEADS

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS
TOLERANCE

%

30 101EJ 90 1
31 101EK 412 1
32 101EL 600 1
33 101EH 766 2
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101-TYPE RESISTORS

TWO B IF ILAR  WINDING RESISTORS WITH FOUR LEADS

WINDING A WINDING B
NOMINAL NOMINAL

L in e  CODE RESISTANCE TOLERANCE RESISTANCE TOLERANCE
No. NO._________ OHMS_____________ $____________ OHMS_____________%

1 101DP 53 0 .5  53 0 .5

THREE B IF ILAR  WINDING RESISTORS 
WITH THREE LEADS

15 101EC 32 .0  L 0 .5 4 9 5 .5 2 0 .5
16 101DY 4 2 .7 6 0 .5 3 7 6 .1 6 0 .5
17 101EB 50.00 0 .5 3 2 5 .0 0 0 .5
16 101EA •56.56 0 .5 290 .33 0 .5

THREE B IF ILAR  WINDING RESISTORS 
WITH THREE LEADS

ACROSS ACROSS
WHITE & WHITE LEADS RED & WHITE LEADS

WINDING A WINDING B
NOMINAL NOMINAL

L in e  CODE RESISTANCE TOL RESISTANCE TOL
No. NO.____________ OHMS_____________ $_____________ OHMS___________ °]o_

1+0 101EF 3 5 .2 0  0 .5  1 1 9 -7 0  0 .5
41 101EG 9 5 .2 4  0 .5  966 .62  0 .5
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101-TYPE RESISTORS

CODE
NO.

101 EE

FOUR WINDING RESISTORS 
(THREE B IF ILA R  AND ONE INDUCTIVE) 

WITH FOUR LEADS___

NOMINAL RESISTANCE-OHMS TOLERANCE
€

Between
B lue  and Y e llo w  le a d s 5156 .20 0 .5
Y e llo w  and Red le a d s 2SS.$5 0 .5
Y e llo w  and W h ite  le a d s 56 .90 0 .5
W h ite  and Red le a d s 2SS.S5 0 .5
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DESCRIPTION

1 0 2 -, 1 0 4 - ,  and 115-TYPE RESISTORS

These r e s is t o r s  a re  wound in  m u l t i - s e c t io n  ce ra m ic  s p o o ls  and a re  
co ve re d  w i t h  t e x t i l e  in s u la t io n .  The 1 0 2 - ty p e  r e s is t o r s  have f l e x 
i b l e  le a d  w ire s  w h ic h  v a ry  in  le n g th  fro m  code t o  code . The 1 0 4 - 
ty p e  r e s is t o r s  have f l e x i b l e  le a d s  o f  minimum 6 in c h e s  in  l e n g t h . •
The 1 1 5 - ty p e  r e s is t o r s  have th r e e  s o l id  t in n e d  le a d  w ire s  e x te n d in g  
fro m  th e  "W in d in g  B" end o f  th e  s p o o l,  lo c a te d  w i t h in  a l3 0 °  a r c .  
W ith  th e  m id d le  te r m in a l  o f  th e  1 1 5 - ty p e  u p p e rm o s t. W in d in g  A i s  
con nec ted  t o  th e  r i g h t  hand and m id d le  te r m in a ls  and W in d in g  B i s  
co n n e c te d  t o  th e  l e f t  hand and m id d le  te r m in a ls .

These r e s is t o r s  a re  used as com ponents in  p o te n t io m e te rs ,  f i l t e r s ,  
e q u a l iz e r s ,  n e tw o rk s , t ra n s fo rm e rs  and re p e a te rs  in  c a r r i e r  t e l e 
phone sys te m s .

The r e s is t o r s  a re  a p p ro x im a te ly  1 - 3 /4  in c h e s  lo n g  by l / 2  in c h  t o  
9 /1 6  in c h  d ia m e te r  d e pen d ing  on f u l ln e s s  o f  w in d in g  and in s u la t io n .  
The 1 0 4 - and 1 1 5 - ty p e  r e s is t o r s  have a h o le  th ro u g h  th e  c e n te r  o f  
th e  s p o o l w h ic h  w i l l  c le a r  a 0 .101  in c h  ro d ,  and th e  h o le  has a 
.13& -32  th r e a d  3 / l 6  in c h  deep a t  one end f o r  m o u n tin g . O th e r means 
o f  m o u n tin g  m ust be p ro v id e d  f o r  th e  102- ty p e  r e s is t o r s  w h ic h  a re  
c o m p le te ly  co ve re d  w i t h  in s u la t io n  and a s p h a lt  compound.
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102-TYPE RESISTORS

INDUCTIVE WINDINGS

NOMINAL
L in e

No.
CODE
NO.

TERMINALS RESISTANCE
OHMS

TOLERANCEd>10

1 102AB Two te r m in a l  le a d s -n o  c o lo r .222 1
code

3 102AA W h ite  -  Red 1 .4 2 5 3
W h ite  -  Red W h ite 7 .1 50 0 .3
W h ite  -  B lue 7 .1 50 0 .3
W h ite  -  B lu e  W h ite 1 .4 2 5 3

7 102D B lue  W h ite  -  B lu e 700 . 1
B lu e  -  Red W h ite 1560 . 1
Red W h ite  -  Red 3500. 1

10 102P B lu e  W h ite  -  Green BOOO. 0 .5
Green -  Green W h ite 6S0 0 . 0 .5
Green W h ite  -  Brown 5200. 0 .5
Brown -  Brown W h ite 20000 . 0 .5

14 10 2M Red -  Red W h ite 10000 . 1
15 10 2 J Red -  Red W h ite 11000 . 0 .5
16 10 2K Red -  Red W h ite 15000 . 0 .5
17 10 2L Red -  Red W h ite 20000 . 1
I d 102B Red -  Red W h ite 30000 . 0 .5
19 102A Red -  Red W h ite 60000. 1
20 102N Red -  Red W h ite 100000;. 1
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REVERSE HALF-SECTION WINDINGS

102-TYPE RESISTORS

NOMINAL
L in e

No.
CODE

NO.
TERMINALS RESISTANCE

OHMS
TOLERANCE

*

1 10 2F R ed .-  Red W h ite 2303 0 .3
2 102C Red -  Red W h ite 3500 1
3 10 2G Red -  Red W h ite 729^ 0 .2

B IF ILAR  WINDINGS

14 10 2W Red & Red W h ite 1 5 4 .5 0 0 .2
Red & B lu e 125 .00 0 .2
Red W h ite  & B lu e 1 5 4 .5 0 0 .2

18 10 2T Red & Red W h ite 1 6 4 .4 0 0 .2
Red & B lue 1 2 5 .0 0 0 .2
Red W h ite  & B lue 1 6 4 .4 0 0 .2

22 10 2U Red & Red W h ite 3 1 3 .3 0 0 .2
Red & B lue 1 2 5 .0 0 0 .2
Red W h ite  B lue 3 1 3 .3 0 0 .2

SERIES B IF ILAR  WINDINGS

37 10 2 Y Red & Red W h ite 1 0 9 5 .4 0 .4
Red & B lue 3 6 4 .4 0 .5
Red W h ite  & B lue 1 0 9 5 .4 0 .4
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NOMINAL RESISTANCE 
OF WINDINGS (OHMS)

104-TYPE RESISTORS

L in e  CODE F I G ------------------------------------------------------------------------------ TOLERANCE
No. NO. NO. "A "________"B "________»C" »D» »E» t

1 104CD 6A 1 0 .6 9 1 0 .6 9 354.80 10 .69  1 0 .6 9 «
2 104BY 1C 1 3 .4 0 - - - - 1
3 104CC 1C 1 4 .3 0 - - - - 1
4 104CA 4C 56.00 56.00 - - - 0 .5
5 104AC 1A 6 2 .40 - — — — 0 .5

6 104BN 5A 7 4 .50 2365 .00 74.50 — — 1
7 104CF 5A 9 8 .3 6 i 7a i .o o 9 8 .3 6 - - 0 .5
a 104CB 4C 111.20 111.20 - - - 0 .5
9 104AD 2A 125.00 1450.00 125.00 - - 0 .5

10 104CH 5A 144.00 1200.00 144.00 — — 0 .5

11 104CG 5A 1 6 2 .3 0 104a . 00 162.30 — — 0 .5
12 104BG 4A 213.00 213.00 - - - 0 .5
13 104BD 5A 219 .50 723.90 219.50 - - 0 .5
14 104BP 4A 245.40 245.40 - - - 1
15 104BE 5A 3 1 2 .5 0 429.40 312.50 — — 0 .5

16 104CJ 5A 33a . 60 369.20 338.60 — — 0 .5
17 104BF 4A 401.00 401.00 - - - 0 .5
i a 104BS 4A 46 7 .0 0 467.00 - - - 0 .5
19 104BC 5A 516.20 96 .42 516.20 - - 0 .5
20 104BM 1C 1059 .00 -

d
- — 1

21 104BT 4A 1162.00 146.40 — — — 1
22 104BH 4A 1166.00 255.00 - - - 1
23 104BR 4A 2227 .00 623.00 - - - 1
24 104BJ 4A 2304.00 753.00 - - - 1
25 104BU 4B 13140.00 16 360 .00 - - — 0 .5

26 104CE 7A 19000.00 1000.00 1 0 00 .00 — ' - 2

104-Type R e s is to r

*  104CD has a to le r a n c e  o f  ±1% f o r  w in d in g s  A -B -D - '& E and 
-  ± 0 .3 $  f o r  w in d in g  C.
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104-TYPE r e s is t o r s SCHEMATICS & LEAD COLORS

I 2 3 1 2
A A c A B

•"A A A r^ 1 A A A / — 1V V V —4 *~AAA/— U A A A r - 1

F IG . 1A & 
1C

A B
1—A A A / t  "A A A /— 2

c

F IG . 2A

F IG . 5A

F IG . 4A, 4B & 4C

F IG . 6A

B
L W V - M A A t ^

4
c

A A A /—

F IG . 7A

C o lo r  o f  Leads on :
F IG .___________1__________ 2__________ .3 4__________ £

1A W h ite W h ite
1C B lue B lue
2A W h ite Red Y e llo w W h ite
4A Green Red Y e llo w
4B G re e n -W h ite  Brown Green
4C W h ite Red W h ite
5A W h ite Red W h it e
6a Red R ed-W h ite B lue B lu e -W h ite
7A B lu e -W h ite Y e llo w Green W h ite
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115-TYPE RESISTORS

TWO REVERSE WINDING RESISTORS WITH THREE LEADS

WINDING A WINDING B
NOMINAL NOMINAL

L in e  CODE RESISTANCE TOLERANCE RESISTANCE TOLERANCE
No. NO._____________OHMS________ %_____________ OHMS_____________%

1 115A 23^.10 0 .2 5 7 3 2 .1 0 0 .2 5
2 115AH 271.00 0 .5 445 * 00 0 .5
3 115N S6 3 .OO 1 4 2 3 .0 0 1
4 115 AG 880 .00 0 .5 2616 .00 0 .5

TWO BIFILAR  WINDING RESISTORS WITH THREE LEADS

14 115B 1 .3 8 5 6 .0 9 5
15 115D 8 .2 4 2 9 .2 4 2

16 115E 1 0 .3 7 2 11 .63 2
17 115M 1 1 .8 0 2 15 .05 2
13 115F 1 3 .0 5 1 1 4 .6 5 1
19 115G 16 .43 1 1 8 .4 4 1
20 115L 1 9 .6 9 2 26 .70 2

21 115H 20 .69 1 23 .21 1
22 115C 21 .18 2 9 4 .9 0 1
23 115AB 26.00 2 27 .40 2
24 115AC 28.80 2 30.10 2
25 115 AD 3 1 .3 0 2 3 2 .3 0 2

26 115 AE 3 3 .2 0 2 3 3 .8 0 2
27 115AF 3 4 .3 0 2 3 4 .5 0 2
23 115 AA 36 .60 1 41.10 1
29 115K 3 7 .8 0 2 57 .30 2
30 115Y +6.10 1 51 .70 1

31 115U 58.00 1 6 5 .10 1
32 115W 6 6 .9 0 1 52 .50 1
33 115T 7 3 .0 0 1 82 .00 1
34 115AK 8 0 .6 0 1 1 0 2 .0 0 0 .5
35 115R 9 1 .9 0 1 1 0 3 .2 0 1

36 115 J 9 6 .4 0 2 1 9 4 .1 0 2
37 115S 1 1 8 .5 0 1 8 7 .5 0 1
33 115AJ 1 3 3 .6 0 0 .5 1 8 3 .7 0 0 .5
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115-TYPE RESISTORS

REVERSE AND B IF ILAR  WINDING RESISTORS 
WITH THREE LEADS_____________

WINDING A 
NOMINAL 

L in e  CODE RESISTANCE
No. NO. OHMS

WINDING B 
NOMINAL 

TOLERANCE RESISTANCE 
%_____________OHMS

TOLERANCE
1o

1 . 115AL 65.5  0 .5  4 2 1 .6  0 .5
2 115P 255.0 1 163.0 1
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DESCRIPTION

2 1 2 -,2 1 3 “  and 214-TYPE RESISTORS

These r e s is t o r s  a re  n o n - in d u c t iv e ly  wound on ce ra m ic  s p o o ls .
They a re  f o r  use in  r h e o s ta ts  in  im pedance b r id g e s .  The o u te r  ends 
o f  th e  212A r e s is t o r  a re  l e f t  open f o r  f u t u r e  a d ju s tm e n t.  The 
o u te r  ends o f  th e  o th e r  2 1 2 -, 213- ,  and 214- ty p e  r e s is t o r s  a re  
s p l ic e d  and s o ld e re d .

The o v e r a l l  d im e n s io n s  o f  each 212 - and 213- ty p e  r e s is t o r s  and 
each component 214- t y p e  r e s is t o r  a re  a p p ro x im a te ly  1 - 3 /4  in c h  lo n g  
by  3 /3  in c h  d ia m e te r .  The t in n e d  te r m in a l  le a d s  e x te n d  a p p ro x 
im a te ly  2 in c h e s  fro m  one end o f  th e  r e s i s t o r .

Each 214A r e s is t o r  i s  packaged as a s in g le  p a i r  o f  r e s is t o r s  
when fu r n is h e d  t o  th e  cu s to m e r.
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2 1 2 -, 213 and 214-TYPE RESISTORS

212- and 213-TYPE RESISTORS

NOMINAL
L in e

No'.
CODE

NO.
'TYPE OF 
WINDING

RESISTANCE
OHMS

TOLERANCE 
’ *

1 213 A B i f i l a r 1 .0 0 .5
2 213 B B i f i l a r 1 0 .0 0 .1
3 212B B i f i l a r 3 0 .6 0 .5
4 212 A B i f i l a r 1 1 7 .3  M in
5 213C R everse  L a y e r 1 0 0 0 .0 0 .1

214-TYPE RESISTOR

D e s c r ip t io n  &
NOMINAL

CODE RESISTANCE TOLERANCE
NO.________________OHMS  ■__________  %

214A C o n s is ts  o f  a PAIR 
OF 213C RESISTORS, 
1000 ohms each

F in a l  r e s is ta n c e  
v a lu e s  s h o u ld  n o t 
d i f f e r  fro m  each 
o th e r  by more th a n  
0 .0 5 $  ( o r  0 .5  ohm) 
when m easured a t  
20° C
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DESCRIPTION
12$A and 129A RESISTORS

Those r e s is t o r s  a re  in d u c t iv e ly  wound, u s in g  rn a n d re lla te d  0 .0 0 1  
in c h  d ia m e te r  enameled c o p p e r -n ic k e l r e s is ta n c e  w ire  such as Advance 
w i r e .  They a re  e n c lo s e d  and s e a le d  in  p h e n o l f a b r i c  tu b e s .  The 
w in d in g s  a re  wound on a m a n d re l w h ic h  i s  removed when th e  w in d in g s  
a re  in s e r te d  i n  th e  tu b e s .

The 12$A r e s is t o r  i s  1 in c h  lo n g  by l / 2  in c h  d ia m e te r  and i s  
p ro v id e d  w i t h  tw o  te r m in a l  p in s .

The 129A r e s is t o r  i s  1 - l / k  in c h  lo n g  by  1 /2  in c h  d ia m e te r  and i s  
p ro v id e d  w i t h  th r e e  t e r m in a l  p in s .

In  b o th  r e s is t o r s ,  th e  d im e n s io n  fro m  th e  f r e e  end o f  th e  te rm 
in a ls  t o  th e  d ia m e t r ic a l l y  o p p o s ite  s u r fa c e  o f  th e  r e s is t o r  i s  25 /3  
in c h .

These r e s is t o r s  a re  end m ounted by means o f  a f i b e r  screw  l / k  
in c h  lo n g  by l / 4  in c h  d ia m e te r .  The screw  i s  fu r n is h e d  w i th  th e  
r e s i s t o r .

The r e s is t o r s  a re  used  i n  l i n e  a m p l i f ie r s  i n  th e  Type L C a r r ie r  
T e lephone  System .

12$A 129A

NOMINAL
CODE TERMINAL RESISTANCE TOLERANCE

NO. PINS OHMS $

EQUIV. SHUNT 
CAPACITANCE 

AT 50 KC 
(mmf)_____

12$A 1 -  2 * 7000 1

129A 1 - 2 1750 5
2 - 3 1750 5

# N ot m arked on 12$A -  f o r  re fe re n c e  o n ly .

0 ±1.0

Jan 1959
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DESCRIPTION

139A RESISTOR

The r e s i s t o r  i s  wound on an in s u la t 
ed c y l i n d r i c a l  a lum inum  c o re . I t  i s  
p ro v id e d  w i t h  seven lu g - t y p e  te r m in a ls ,  
one o f  w h ic h  i s  h o t co n n e c te d  t o  th e  
w in d in g s ,  b u t i s  used f o r  s e p a ra te  
w i r in g  c o n n e c t io n  in  th e  a p p a ra tu s  o f  
w h ic h  t h i s  r e s is t o r  i s  a com ponent.

The r e s is t o r  i s  in d u c t iv e ly  wound. 
W in d in g s  A, B, C, D, and E a re  wound 
c o n s e c u t iv e ly  and a re  co n n e c te d  in  
s e r ie s .  The te r m in a l  w h ic h  i s  n o t 
con nec ted  t o  th e  w in d in g  i s  a t  th e  end 
o f  th e  c o re ,  and th e  o u te r  end o f  w in d 
in g  A i s  co n n e c te d  t o  th e  a d ja c e n t 
t e r m in a l .

The r e s i s t o r  i s  used i n  th e  lB A  
th e r m is to r  i n  th e  JB6213A re g u la te d  
d is c  ty p e  r e c t i f i e r .  The c u r re n t  
th ro u g h  th e  r e s is t o r  i s  a p p ro x im a te ly  
0 .030  am peres.

The o v e r a l l  d im e n s io n s , n o t in c lu d 
in g  t e r m in a ls ,  a re  3 - 1 /4  in c h e s  lo n g  by 
2 3 /3 2  in c h  d ia m e te r .  The te r m in a ls  a re  
i n  a x ia l  a lig n m e n t and e x te n d  r a d i a l l y  
7 /1 6  in c h  fro m  th e  r e s i s t o r  s u r fa c e .

The c o re  i s  p ro v id e d  w i t h  a ta p p e d  
h o le  I / 4- 2S by 1 1 /3 2  in c h  a t  each end 
f o r  m o u n tin g .

INDUCTIVE FIVE WINDING RESISTOR 
CONSECUTIVELY CONNECTED IN  SERIES

WITH SEVEN LUG TYPE t e r m in a l s

TOLERANCE
lo

CODE WINDING 
NO.

BETWEEN
TERMINALS

NOMINAL
RESISTANCE

OHMS

139A A 5 -  6 BO 5
B 4 - 5 40 10
C 3 - 4 20 10
D 2 - 3 10 20
E 1 - 2 600 2
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1 2 b -, 2 2 b - ,  and 225-TYPE RESISTORS
DESCRIPTION
'RESISTORS HAVING SPECIAL RESISTANCE-TEMPERATURE CHARACTERISTICS 
12lfA RESISTOR
T h is  r e s i s t o r  i s  in d u c t i v e ly  wound w i t h  p u re  n ic k e l  w ir e  on  a c o re  
o f  in s u la t in g  m a t e r ia l .  A m a te r ia l  re q u ire m e n t f o r  te m p e ra tu re  
c o e f f i c i e n t  o f  r e s is ta n c e  s p e c i f ie d  f o r  th e  w ir e  i n  ppm /°C i s  max
imum 6500 , m inim um 5800 .
She r e s i s t o r  i s  d e s ig n e d  f o r  maximum c u r r e n t  o f  0 .0 6 0  am pere. I t  
i s  used  i n  th e  J 86212A re g u la te d  r e c t i f i e r .

'The d im ens ions a re  3 -9 /1 6  in c h  lo n g  by 1 7 /3 2  d ia m e te r by 7 /8  in c h  
ove r d ia m e tr ic a lly  o p p o s ite  ends o f  te rm in a ls . A 5 /8  in c h  lo n g  by 
l A  in c h  d ia m e te r screw  o f in s u la t in g  m a te r ia l is  fu rn is h e d  fo r  
m o u n tin g .
22*f-TYPE RESISTORS
The 22*tA r e s i s t o r  has a lo w  re a c ta n c e  ( b i f i l a r )  w in d in g  on a p h e n o lic  
c o re  and i s  s u i t a b le  f o r  use a t  h ig h  f r e q u e n c ie s .  The 22bB r e s is t o r  
has an  in d u c t iv e  w in d in g  on a p h e n lo ic  c o re  and i s  n o t  s u i t a b le  f o r  
use  a t  h ig h  f r e q u e n c ie s .  They a re  e n c lo s e d  i n  a p h e n o l ic  tu b u la r  
s h e l l .  The r e s is t o r s  a re  e q u ip p e d  w i t h  0 .0 2 6  in c h  d ia m e te r  t in n e d  
a x ia l  le a d s  w h ic h  e x te n d  a p p ro x im a te ly  2 in c h e s  fro m  each end o f  
th e  b o d y . They may be s u p p o r te d  fro m  th e s e  le a d s .  The body d im 
e n s io n s  a re  1 in c h  lo n g  b y  21/6b  in c h  d ia m e te r .
These r e s is t o r s  a re  wound w i t h  p u re  n ic k e l  w i r e .  The te m p e ra tu re  
c o e f f i c i e n t  o f  r e s is ta n c e  i s  s p e c i f ie d  as a re q u ire m e n t on th e  
c o m p le te d  r e s is t o r  and i n  ppm/°G i s  maximum 6500 , m inimum 5000 .
The 22 -̂A r e s is t o r  i s  used i n  th e  J 68372D L im i t e r - D is c r im in a to r  i n  
T J  R a d io . The n o rm a l o p e ra t in g  v o lta g e  i n  t h i s  a p p l ic a t io n  i s  0 .7  
v o l t s .  The v o lta g e  d e v e lo p e d  a c ro s s  th e  r e s is t o r  p ro v id e s  a 
te m p e ra tu re  com pe n sa tin g  b ia s  f o r  c l ip p e r  d o id e s  i n  a l i m i t e r  
c i r c u i t .  F o r s a t i s f a c t o r y  p e rfo rm a n c e  i n  t h i s  re s p e c t  r a th e r  th a n  
h e a t d is s ip a t in g  c a p a b i l i t y ,  th e  pow er r a t i n g  i s  l im i t e d  t o  0 .0 1  
w a t t .
The 22*fB r e s is t o r  i s  in te n d e d  f o r  use i n  th e  TL R a d io  S ystem .

225A RESISTOR
T h is  r e s i s t o r  has a b i f i l a r  w in d in g  on a p h e n o l ic  c o re  and i s  s u i t 
a b le  f o r  use a t  h ig h  f r e q u e n c ie s .  I t  i s  c o v e re d  b y  M y la r-b a c k e d  
th e rm o s e t t in g  p re s s u re  s e n s i t iv e  ta p e .  The r e s i s t o r  i s  e q u ip p e d  
w i t h  0 .0 2 6  in c h  d ia m e te r  t in n e d  a x ia l  le a d s  w h ic h  e x te n d  a p p ro x i
m a te ly  1 -7 /1 6  in c h e s  fro m  each end o f  th e  b o d y . The r e s i s t o r  may 
be s u p p o r te d  b y  th e s e  le a d s .  The body d im e n s io n s  a re  1 /2  in c h  lo n g  
b y  lly o h  in c h  d ia m e te r .
The r e s i s t o r  i s  wound w i t h  n i c k e l - i r o n  w ir e  (N i bGfo, B a la n c e  I r o n ) .  
The te m p e ra tu re  c o e f f i c i e n t  o f  r e s is ta n c e  i s  s p e c i f ie d  as a re q 
u ire m e n t on th e  c o m p le te d  r e s is t o r  and i n  ppm /°C i s  maximum 3*+00, 
m inimum 2900 .
The r e s i s t o r  i s  used i n  th e  J68^ 0^B I . F . L im i t e r - A m p l i f i e r  o f  th e  
TH R a d io  System  t o  com pensate f o r  changes i n  a m b ie n t te m p e ra tu re  
The n o rm a l o p e ra t in g  c u r r e n t  i n  t h i s  a p p l ic a t io n  i s  80 m i l l i -  
am peres. F o r s a t i s f a c t o r y  p e rfo rm a n c e  i n  t h i s  re s p e c t  r a th e r  th a n
h e a t d is s ip a t in g  c a p a b i l i t y ,  th e  power r a t i n g  s h o u ld  be l im i t e d  t o  
0 .0 6  w a t t .
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1 2 b 2 2 b and 225-T IP E  RESISTORS

12bk R e s is to r

a • a z 2 V _ )

225A R e s is to r
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12*+-, 22*+-, and 225-TYPE RESISTORS

'FOUR WINDING RESISTOR CONNECTED IN  SERIES

CODE
UP.

12*+A

NOTE

NOMINAL
WINDING BETWEEN RESISTANCE

TERMINALS_______________  OHMS

I I I
i  -  5

520
58o
6*+0
700

R e s is ta n c e  v a lu e s  a re  h e ld  t o  w i t h in  
o f  n o m in a l v a lu e  a t  6 8 °F .

22*+-TYPE RESISTORS 

NOMINAL
CODE RESISTANCE AT 2 5° C TOLERANCE

NO. ±2fo C .__________OHMS_________________» %
22*+A 70 ±  *+ ohms
22*+B 3 5 ±  5 ohms

22 5A RESISTOR 
NOMINAL

.CODE RESISTANCE AT 25° C TOLERANCE
NO._______±2^___________ OHMS________________ $

225A 8 ,8  ±  *+ ohms
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DESCRIPTION

AXIAL LEAD -  1 2 6 - and 131-TYPE RESISTORS

These r e s is t o r s  a re  l i k e  th e  1 0 7 - ty p e  r e s is t o r  exce p t t h a t  th e  
code num bers a p p ly  t o  a s p e c i f i c  v a lu e  o f  r e s is ta n c e  w hereas th e  
1 0 7 - ty p e  c o v e rs  a range  o f  r e s is ta n c e  v a lu e s .  The 1 2 6 - ty p e  d i f f e r s  
fro m  th e  1 0 7 - and 1 3 1 -ty p e s  in  b e in g  e n c lo s e d  in  a m e ta l s h e l l  i n 
s te a d  o f  a p h e n o l p la s t i c  s h e l l .  The 1 3 1 - ty p e  r e s is t o r s  a re  ad 
ju s te d  t o  to le ra n c e s  f o r  in d u c ta n c e  as w e l l  as r e s is ta n c e ,  as shown 
in  th e  t a b le  b e lo w . The 1 3 1 - ty p e  r e s is t o r s  have in d u c t iv e  and 
n o n - in d u c t iv e  ( b i f i l a r )  w in d in g  s e c t io n s  con nec ted  in  s e r ie s .

These r e s is t o r s  a re  e q u ipp ed  w i th  t in n e d  a x ia l  t e r m in a l  le a d s  
w h ic h  e x te n d  2 in c h e s  fro m  each end o f  th e  r e s is t o r .  The body 
d im e n s io n s  a re  1 - 1 /2  in c h e s  lo n g  by l / 2  in c h  in  d ia m e te r .  They 
s h o u ld  n o t be s u p p o r te d  by  th e  le a d  w ir e s .  The power r a t in g  i s  
0 .2 5  w a t t  f o r  c o n tin u o u s  o p e ra t io n  a t  77° F a m b ie n t.

L in e  CODE RESISTANCE TOLERANCE INDUCTANCE TOLERANCE
No. NO. OHMS_____________ J&__________ MICRO-HEN.__________%

1 126a 15 ±2
2 I 26C 135 ±1
3 131A 12 ±2
4 131B 20 ±2

(N o n - In d u c t iv e )
( B i f i l a r )

25 ±3
55 ±S
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AXIAL LEADS -  130A RESISTOR

The 130A r e s is t o r  c o n s is ts  o f  a r e s is ta n c e  w in d in g  on a ce ra m ic  
tu b e  e q u ip p e d  w i t h  tw o r a d i a l  t in n e d  le a d  w ir e s ,  w h ic h  e x te n d  2 
in c h e s  fro m  th e  lo n g i t u d in a l  c e n te r  l i n e  o f  th e  r e s is t o r  c o re  tu b e .  
The r e s i s t i v e  e le m e n t c o n s is ts  o f  s e v e ra l tu r n s  o f  r e s is ta n c e  ta p e  
w rapped a ro u n d  th e  c o re  tu b e ,  co ve re d  and se c u re d  i n  p la c e  by  
e l e c t r i c a l  ta p e  and a b a k e l i t e  v a r n is h  f i n i s h .

The body d im e n s io n s  a re  1 in c h  lo n g  by  9 /3 2  in c h  d ia m e te r .
T h is  r e s is t o r  i s  used i n  th e  3^0A p lu g .

DESCRIPTION

2

’ 1

NOMINAL 
CODE RESISTANCE

NO. OHMS
TOLERANCE
_____ g_____

WATTAGE
RATING

130A 72 0 .1  0 .5
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AXIAL LEADS -  2 0 2 -, 2 1 0 -, 2 1 1 -, and 215-TYPE RESISTORS

DESCRIPTION

A l l  o f  th e s e  r e s is t o r s  use th e  1 0 6 - ty p e  r e s is t o r  s t r u c tu r e ,  
e x c e p t t h a t  th e  2 1 5 -ty p e  i s  p ro v id e d  w i t h  No. 47 co rd  t i p s  a t  th e  
ends o f  th e  tw o te r m in a l  le a d s .  They d i f f e r  fro m  th e  1 0 6 - ty p e , 
w h ic h  c o v e rs  a range  o f  r e s is ta n c e  v a lu e s ,  by h a v in g  a s p e c i f i c  
v a lu e  o f  r e s is ta n c e  f o r  each code num ber.

These r e s is t o r s  d i f f e r  among th e m s e lv e s  in  ty p e s  o f  w in d in g s  as 
f o l lo w s :

2 0 2 -ty p e
21 0 - ty p e
2 1 1 - ty p e

2 1 5 -ty p e

M a n d re lla te d  w ire  w in d in g  
In d u c t iv e  w in d in g  
In d u c t iv e ,  cop pe r and re s is ta n c e  
w ir e  w in d in g s  in  s e r ie s  
B i f i l a r  ty p e  w in d in g

The body d im e n s io n s  a re  1 in c h  lo n g  by 2 1 /6 4  in c h  d ia m e te r .  
The r e s is t o r s  have 0 .0 2 6  in c h  d ia m e te r  t in n e d  a x ia l  le a d  w ire s  
w h ic h  e x te n d  2 in c h e s  fro m  each end, e x c e p t th e  215A w h ic h  has 
one le a d  e x te n d in g  2 -3 /1 6  in c h e s  and th e  o th e r  1 -9 /1 6  in c h e s  
fro m  th e  body o f  th e  r e s is t o r .

The 210A r e s is t o r ,  i n  a d d i t io n  t o  r e s is ta n c e  re q u ire m e n t,  has 
an in d u c ta n c e  re q u ire m e n t o f  maximum 0 .2 0  m ic ro h e n ry , minimum 
0 .1 0  m ic ro h e n ry .

215-Type R e is to r
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. 2 0 2 -, 2 1 0 -, 2 1 1 -, and 215-TYPE RESISTORS -  AXIAL LEADS

202-TYPE RESISTOR

L in e  CODE NOMINAL TOLERANCE
No. NO. RESISTANCE $

OHMS

1 202A 2205 0 . 2

210-TYPE RESISTORS

L in e  CODE NOMINAL TOLERANCE RATING*
No. NO. RESISTANCE % WATTS

OHMS _______ _____

14 210A 16 3 0 .0 1
15 210B 344 1 0 .2 5

*  Power r a t i n g  a p p l ie s  a t  150° F (66°C ) am b ien t 
te m p e ra tu re .  F o r-e a c h  de g re e  t h a t  th e  am b ien t 
exceeds 150° F , th e  pow er r a t i n g  d e c re a se s  1%

211-TYPE RESISTORS

L in e
No.

CODE
NO.

NOMINAL
RESISTANCE

OHMS

TOL
%

NOMINAL
INDUCTANCE

MICROHENRIES

TOL
1o

30 211A 95 0 .5 a .S3 10
31 211B 100 0 .5 9 .3 0 10
32 211C 105 0 .5 9 .7 7 10
33 211D 110 0 .5 10 .23 10
34 2 H E 115 0 .5 1 0 .6 9 10
35 211F 120 0 .5 1 1 .1 6 10

36 211G 125 0 .5 11 .63 10
37 211H 130 0 .5 1 2 .0 9 10
3$ 211J 135 0 .5 1 2 .5 6 10
39 211K 140 0 .5 1 3 .0 2 10
40 211L 200 0 .5 1 5 .0 0 33
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AXIAL LEADS -  2 0 2 -, 2 1 0 -, 2 1 1 -, and 215-TYPE RESISTORS

CODE
NO.

215A

NOTE:

215-TYPE RESISTOR

NOMINAL
RESISTANCE TOLERANCE

OHMS____________________ %

600 0 .1

The r e s is t o r  i s  r a te d  a t  0 .2 5  w a t t  a t  130° F 
(5 4 ° C) a m b ie n t. te m p e ra tu re .  F o r each degree  
F t h a t  th e  am b ien t exceeds 130° F th e  power 
r a t i n g  de c rea ses  2-1/2% .

Jan 1959



219A and 220A RESISTORS
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AXIAL LEADS -  219A and 220A RESISTORS

DIMENSIONS -  INCHES

CODE BODY LEADS
NO. LENGTH DIAMETER LENGTH DIAMETER

219 A* 1 5 /1 6 2 0 .026

220A 1 - 1 /2 1 /2 2 0 .0 3 7

D im ens ions a re  th o s e  o f each u n i t  o f th e  p a i r

219A RESISTOR

DESCRIPTION &
NOMINAL

CODE RESISTANCE TOLERANCE
NO.________________OHMS___________________________ %

219A C o n s is ts  o f  a p a i r  F in a l  r e s is ta n c e  v a lu e s  
o f  106a r e s is t o r s ,  do n o t d i f f e r  fro m  each
5 ohms each . o th e r  by more th a n  0.01C

ohm ( o r  0,2% ) when meas
u re d  a t  25° C.

220A RESISTOR
MULTIPLE LAYER BUNCH WINDING RESISTOR

DESCRIPTION &
NOMINAL

CODE RESISTANCE TOLERANCE
NO._________________ OHMS  %

220A T h is  i s  a 107A 1
r e s is t o r  o f  
lSOOOO ohms

NOTE: Power r a t i n g  i s  1 .0  w a t t  a t  150° F (6 6 ° C)
am b ien t te m p e ra tu re . F o r  each degree  F t h a t  
th e  am b ien t exceeds 150° F th e  pow er r a t i n g  
de c rea ses  V%.
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MID-SPECIFIC CODE
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MT

D-
SP

EC
IFI
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CO

DE



ELECTRON TUBE BASE -  SB-TYPE RESISTORS

DESCRIPTION

These r e s is to r s  a re  mounted on e le c t ro n  tu b e  ty p e  bases hav in g  
s iix  te rm in a l p in s .  The te rm in a l p in s  o f  th e  SSA are  s tra p p e d  so 
as to  p ro v id e  zero  a tte n u a tio n 'w h e n  in  c i r c u i t .  The o th e r  SB-type 
r e s is to r s  have a sp o o l c o n ta in in g  s ix  w in d in g s  mounted on th e  base. 
The w in d in g s  fo rm  an "H " s e c t io n  and p ro v id e  a t te n u a t io n  as shown. 
They a re  p ro v id e d  w ith  h a nd les  t o  f a c i l i t a t e  p lu g g in g  in t o  a No. 
144B e le c t ro n  tu b e  socke t

1 9

s s b , C, D, E, & F

A
1 o • V W

Z1

D
o— V W

B
V W — O 3

E
W V ---- o

Z-̂  = Zg = 600 Ohms
C ir c u i t  p ro v id e s  s tra p  from  5 to  6

A = B = D = E 
C = F

Prong Numbers n o t marked C lo ckw ise , la rg e  p rongs 
a re  3 & 4 r e s p e c t iv e ly .
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RESISTANCE -  OHMS ATTENUATION

SB-TYPE RESISTORS -  ELECTRON TUBE BASE

L in e
No.

CODE
NO.

WDG. A WDG. C TOLERANCE
*

DB

1 SSA 0 I n f i n i t e 0
2 88 B 17.3 2594 ±1 1
3 88 C 34*4 1292 ±1 2
4 BSD 51 .4 85 3 ±1 3
5 BBE 67 .9 629 ±1 4

6 88F S 4 .I 493 ±1 5
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DESCRIPTION

ELECTRON TUBE BASE -  B9-TYPE RESISTORS

The $ 9 -ty p e  r e s is to r s  c o n s is t  o f  w ire  wound r e s is t o r  u n i t s  p o tte d  
w ith  m ic r o c r y s ta l l in e  wax in  e le c tro n  tu b e  ty p e  bases h a v in g  s ix  
te rm in a l p in s .  They a re  connected in  c i r c u i t  by in s e r t in g  in  a No. 
1 4 4 -typ e  e le c tro n  tu b e  s o c k e t.

These r e s is to r s  a re  used as in te rc h a n g e a b le  components o f  pads 
and e q u a liz e rs ,  and th e  a t te n u a t io n s  l i s t e d  in  th e  fo l lo w in g  ta b le s  
a re  th e  a t te n u a t io n s  in tro d u c e d  by n e tw o rk , o r  th e  o v e r a l l  c i r c u i t  
when th e  & 9 -typ e  r e s is to r s  a re  in  c i r c u i t .

The r e s is to r s  a re  f o r  use in  Type A C a r r ie r  and Type A2 V ideo 
System s.

F IG . A and do n o t in  a l l  F IG . B
cases agree w ith  
a s s o c ia te d  socke t 
te rm in a l d e s ig n a t io n s .
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39-TYPE RESISTORS -  ELECTRON TUBE BASE
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ELECTRON TUBE BASE -  89-TYPE RESISTORS

RESISTORS CONNECTED TO TERMINAL PINS
PER FIGURE 1

CONSTRUCTION PER FIGURE A

NOMINAL RESISTANCE 
BETWEEN TERMINALS

L in e  
No.

CODE
NO. 1 - 2

OHMS 
.3 . -  4. 5 - 6

ATTENUATION
DB*

1 89C 1 7 .9 17 .9 10000 0 .5
2 89D 27.5 27.5 6545 ^ 0 .75
3 89E 36.5 36 .5 4931 * * 1 .0
4 89F 4 6 .6 4 6 .6 3£59 1 .2 5
5 89G 56.5 56.5 3186 1 .5

6 89H 67.2 67 .2 2687 1 .75
7 89J 77.75 77.75 2315 2 .0
8 89K 89.O 89 .0 2021 2.25
9 89L 100.3 100.3 1796 2.5

10 89M 111 .9 111 .9 1609 2.75

11 89N 123-3 123 .8 1454 3 .0
12 89P 136.5 136.5 1319 3 .25
13 89R 149.1 149.1 1207 3 .5
14 89S 162.0 162.0 1110 3 .75
15 89T 174.3 174.8 1030 4 .0

16 89U 189.0 189 .0 952.1 4.25
17 89W 203.7 203.7 883 .4 4 .5
IS 89Y 218.4 218.4 823.8 4 .75
19 89AA 233.4 233.4 771.2 5 .0
20 89 AB 243.9 248.9 723.2 5.25

21 89AC 264.9 264.9 679.5 5 .5
22 89AD 281.9 281.9 638 .6 5.75
23 89AE 298.9 298.9 602.2 6 .0
24 89AF 316.3 316.3 569.2 6.25
25 89AG 334.1 334.1 538.8 6 .5

26 89AH 352 .6 352 .6 510.6 6.75
27 89AJ 371.1 371.1 484.3 7 .0
28 89AK 391 .4 391 .4 459.9 7.25
29 89AL 411.4 411 .4 437.5 7 .5
30 89AM 432.4 432 .4 416.3 7.75

31 89AN 453.5 453.5 396 .9 8 .0
32 89AP 475 .7 475 .7 378.4 8 .25
33 89AR 498.3 498.3 361 .2 8 .5
34 89AS 521.8 521.8 345.0 8.75
35 89AT 545.5 545.5 330 .0 9 .0

R e s is ta n ce  va lu e s  a re  h e ld  w i th in  ±2% u n le s s  o th e rw is e  in d ic a te d .

^O b ta in ed  o n ly  when a s s o c ia te d  w ith  o th e r  r e s is to r s  in  m is c e lla n e o u s  
pads and e q u a liz e rs ,  in  600 ohm c i r c u i t s .

^  R e s is ta n ce  va lu e s  a re  h e ld  w i t h in  ±5/&.
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39-TYPE RESISTORS -  ELECTRON TUBE BASE

RESISTORS CONNECTED TO TERMINAL PINS 
. PER FIGURE 1 

CONSTRUCTION PER FIGURE A ______

NOMINAL RESISTANCE 
BETWEEN TERMINALS

L in e
No.

CODE
NO. 1 - 2

. OHMS 
3 - 4 5 - 6

ATTENUATION
DB*

1 89AU 571.0 571.0 315.2 9 .25
2 89 AW 595-5 595.5 302.3 9 .5
3 89AY 622.0 622.0 289.4 9 .75
4 89BA 649.0 649.0 277.3 10 .0
5 89BB 703.9 703.9 255.7 10 .5

6 89BC 7 6 4 .4 764.4 235.4 1 1 .0
7 89BD 327.5 927.5 217.5 11 .5
8 8 9 BE 394.3 894.3 201.2 1 2 .0
9 39 BF 965.O 965 .0 186.5 12.5

10 39BG 1040.0 1040.0 173.1 1 3 .0

11 39BH 1119.0 1119.0 160 .3 13.5
12 39BJ 1203.0 1203.0 1 4 9 .6 1 4 .0
13 39BK 1292.0 1292.0 139.3 14.5
14 39BL 1337.0 1387.0 129 .8 15 .0
15 39BM 1437.0 1437.0 121 .1 15 .5

16 39 BN 1593.0 1593.0 113.0 16 .0
17 39BP 1705.0 1705.0 105 .6 16 .5
18 39BR 1824.0 1824.0 9 8 .7 1 7 .0
19 39BS 1950.0 1950.0 92.3 17 .5
20 89BT 2O83.O 2083.0 8 6 .4 1 8 .0

21 39BU 2224-0 2224.0 80 .9 18 .5
22 39 BW 2374.0 2374.0 75.8 1 9 .0
23 39BY 2532.0 2532.0 71.1 19 .5
24 39CA 2700.0 2700.0 66 .7 20.0
25 39CB 2378.0 2878.0 62.5 20.5

26 89CC 3066.0 3066.0 58 .7 21 .0
27 39CD 3266.0 3266.0 55*1 21.5
23 39CE 3477.0 3477.0 51.8 22 .0
29 89CF 5030.0 5030.0 35.75 25 .0
30 39CG 9190.0 9190.0 19 .59 3 0 .0

31 39CH 8 .7 6 8 .76 20550.0 .25
32 39CJ 676.6 676.6 266.2 10.25
33 39CK 734.5 734.5 245.0 10.75
34 39CL 795.6 795.6 226.2 11.25
35 39 CM 860.5 860.5 209.2 11.75

R e s is ta n ce  va lu e s  a re  h e ld  w i th in  ±2% u n le s s  o th e rw is e  in d ic a te d .

# O b ta ined  o n ly  when a s s o c ia te d  w ith  o th e r  r e s is to r s  in  m isc 
e lla n e o u s  pads and e q u a liz e rs ,  in  600 ohm c i r c u i t s .
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ELECTRON TUBE BASE -  89-TYPE RESISTORS

.RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE 1 

CONSTRUCTION PER FIGURE A
n o m in a l  r e sis tan c e
BETWEEN TERMINALS

L in e CODE - OHMS ATTENUATION
'N o . NO. 1- -  2 8 - 5 - 5 - 6 DB*
1 89CN 929 .1 929 .1 193 .7 1 2 .2 5
2 89CP 1002.0 1002.0 179.6 1 2 .7 5
3 89CR 1079.0 1079.0 1 6 6 .8 1 3 .2 5
If 89CS 1161.0 1161.0 155 .1 1 3 .7 5
5 89CT 1248.0 125-8.0 144 .2 1 4 .2 5
6 89CU 1339 .0 1339.0

15-36.0
135-. 5- 14 .75

7 89CW 1436.0 125 .3 15 .25
8 89CY 1539.0

1647 .0
1539.0 1 1 6 .9 1 5 .7 5

9 89DA 165-7.0 1 0 9 .2 1 6 .2 5
10 89DB 1764.0 1765-. 0 102 .0 1 6 .7 5
11 89DC 1885 .0 1885.0 9 5 .5 1 7 .2 5
12 89DD 2015.0 2015.0 89.36 1 7 .7 5
13 89DE 2152.0 2152.0) 83.66 1 8 .2 5
14 89DF 2298.0 2298.0 78 .3 18 .75
15 89DG 2452.0 25-52.0 73.5-2 1 9 .2 5
16 89DH 2 6 l4 .0 2615-.0 68.85- 1 9 .7 5
17 89DJ 3166.0 3166.0 56.86 21 .25
18 89DK 3938.0 3938.0 5-5.7 23.O
19 89FP 7236.0 7236.0 25-. 9 28 .0
20 89FR 8155.0 8155.0 2 2 .1 29.O
21 89FS 16570.0 16570.0 1 0 .9 3 5 .0
22 89FT 2879.0 2879.0 65-. 5 2 0 .2 5
23 89FU 2971.0 2971.O 6 0 .6 2 0 .7 5
2b 89FW 3372.0 3372.0 53.5- 2 1 .7 5
25 89FY 3585.0 3585.0 5o.2 22 .25
26 89GA 3700.0 3700.00 5-8.6 22 .50
27 89GB 3818.0 3818.0 5-7.2 22 .75
28
29

89GC 
89 GD

5685.0 
44 55 .0

5685.0
4455.0

2 6 .0
2 4 .0

30 89GE 65-16.0 65-16.0 2 8 .0 5 2 7 .0

R e s is ta n ce  va lu e s  a re  h e ld  w i t h in  ±2% u n le s s  o th e rw is e  in d ic a te d .
*  ^Obtained o n ly  when a s s o c ia te d  w i t h  o th e r  r e s is to r s  i n  

m is c e lla n e o u s  pads and e q u a liz e rs ,  i n  600 ohm c i r c u i t s .
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89-TYPE RESISTORS -  ELECTRON TUBE BASE

RESISTORS CONNECTED TO TERMINAL PINS
PER FIGURE 2

CONSTRUCTION PER FIGURE B________

NOMINAL RESISTANCE
BETWEEN TERMINALS ATTENUATION

L in e
No.

CODE
NO. 1 -  3

OHMS
1 - 6 3 -  4 .

DB

1 89DM 8.66 1300 1300 1 Note 1
2 89DN 17.40 657 657 2 Note 1
3 89DP 35.70 332 332 4 Note 1
4 89DR 67.30 196 196 7 Note 1
5 89DS 107.00 145 145 10 Note 1

6 89FD* 1423.00 1925 1925 10 Note' -2
7 89FE* A950.00 1222 1222 20 Note 2
8 89FF* 15796.00 1065 1065 30 Note 2

R e s is ta n ce  v a lu e s  a re  h e ld  to  w i th in  ±1$ u n le s s  o th e rw is e  
in d ic a te d .

*  R e s is ta n ce  va lu e s  a re  h e ld  to  w i th in  ±0.25%.

NOTES:

1 . O b ta ined  when used in  75 ohm unba lanced c i r c u i t  in  A2 V ideo 
A m p l i f ie r  equ ipm ent.

2. O b ta ined  when used in  1000 ohm unbalanced c i r c u i t  in  A2 V ideo 
A m p li f ie r  equ ipm en t.
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ELECTRON TUBE BASE -  &9-TYP3 RESISTORS

RESISTORS CONNECTED TO TERMINAL PINS
PER FIGURE 3

CONSTRUCTION PER FIGURE B

L in e
No.

CODE
NO. 1 -  3

NOMINAL
BETWEEN

I
2 - 3

RESISTANCE
TERMINALS

DHMS
4 -  5 . 5 - 6

ATTENUATION
DB

1 89DU 210 470 4770 2120 1 Note 1
2 89DW 320 400 3125 2500 2 Note 1
3 89DY 400 335 2500 2985 3 Note 1
4 89EA 460 280 2170 3570 4 Note 1
5 89EB 525 228 1905 4385 5 Note 1

6 89EC 590 185 1695 5400 6 Note 1
7 89ED 650 146 153S 6840 7 Note 1
8 89EE 710 110 1412 9090 8 Note 1
9 89EF 765 80 1309 12500 9 Note 1

10 89EG 825 50 1213 20000 10 Note 1

11 89EH 880 23 1140 open 11 Note 1
12 89EJ 926 0 * 1080 open 12 Note 1
13 89EL 450 945 2220 1058 1 Note 2
14 89EM 780 880 1283 1135 2 Note 2
15 89EN 1040 750 962 1333 3 Note 2

16 89EP 1290 630 775 1587 4 Note 2
17 89ER 1500 530 667 1886 5 Note 2
18 89ES 1700 430 588 2328 6 Note 2
19 89ET 1910 345 523 2900 7 N ote 2
20 89EU 2100 260 476 3845 8 Note 2

21 89EW 2330 190 429 5260 9 Note 2
22 89EY 2550 125 392 8000 10 Note 2
23 89FA 2770 55 3 61 18180 11 Note 2
24 89FB 3030 0 * 330 open 12 Note 2

R e s is ta n ce  v a lu e s  a re  h e ld  to  w i th in  ±1 fo u n le s s  o th e rw is e  
in d ic a te d .

*  R e s is ta n ce  va lu e s  a re  0 .03 ohms.

NOTES:

1 . O b ta ined  when used in  Bulge E q u a liz e r  in  A2 V ideo A m p li f ie r  
equ ipm ent.

2. O b ta ined  when used in  S lope E q u a liz e r  in  A2 V ideo A m p li f ie r  
equ ipm ent.
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69-TYPE RESISTORS -  ELECTRON TUBE BASE

RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE 4 

CONSTRUCTION PER FIGURE B_______

L in e
No.

CODE
NO. 1 3

NOMINAL
BETWEEN

1
4 - 6

RESISTANCE
TERMINALS

OHMS
3 - 4 1 - 6

A,

1 69FH 6.33 6.33 1902.0 1902.0 1
2 S9FJ 12 .77 12.77 960 .0 960 .0 2
3 S9FK 26.22 26.22 436.0 436.0 4
4 S9FL 49.25 49.25 237.7 237.7 7
5 S9FM 73.20 73.20 211.7 211.7 10

# O b ta in e d  when used in  110 ohm b a la n c e d  c i r c u i t  i n  A2 V ideo  
A m p l i f ie r  e q u ip m e n t.

R e s is ta n c e  v a lu e s  a re  h e ld  t o  e i t h i n  ± 0 .3 $ •

RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE 5 

CONSTRUCTION PER FIGURE B

NOMINAL RESISTANCE 
L in e  CODE BETWEEN TERMINALS TOLERANCE ATTENUATION

No. NO. OHMS $  DB
__________ ;________ 4 -  5__________ 3 -  5____________________________________________

20 S9FN 75 1000 N ote  1 N o te  2
NOTES:

1 . T o le ra n c e  be tw een te r m in a ls  4 -  5 i s  1$ and to le r a n c e  betw een 
te r m in a ls  3 -  5 i s  1 .5$«

2 . T h is  r e s is t o r  i s  used in  th e  A2 V ideo  System  f o r  t e s t in g  and 
i s  n o t used i n  t r a n s m is s io n .

RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE 6 

CONSTRUCTION PER FIGURE A

NOMINAL RESISTANCE

L in e
No.

CODS 
. NO.

BE WEEN TERMINALS 
OHMS 
4 - 6

MAXIMUM
TOLERANCE

OHMS
ATTENUATION

DB

35 39D L'^ 0 0 .003 zero
36 89DT** 0 0 .003 zero
37 39EK5* * 0 0 .003 zero
33 89FG** 0 0 .006 zero

^ C o n ta in s  no r e s i s t o r  u n i t s .
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ELECTRON TUBS BASE -  S9-TYP3 RESISTORS

RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE 7 

CONSTRUCTION PER FIGURE A

NOMINAL RESISTANCE
BETWEEN TERMINALS MAXIMUM

L in e CODS OHMS TOLERANCE ATTENUATION
No. NO. 1 -  3 4 - 6 OHMS DB

1 89FG* 0 0 0.00S zero

*  C on ta ins  no r e s is t o r  u n i t s .

RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE & 

CONSTRUCTION PER FIGURE A

NOMINAL RESISTANCE 
BETWEEN TERMINALS MAXIMUM

L in e  CODE OHMS TOLERANCE ATTENUATION
No. NO. 1 -  2 3 -  4 5 -  6_______ OHMS______________DB**

10 &9A# 0 0 I n f i n i t e  0.00S zero

*  C o n ta in s  no r e s is t o r  u n i t s .

*** O b ta ined  o n ly  when a s s o c ia te d  w ith  o th e r  r e s is to r s  in  
m is c e lla n e o u s  pads and e q u a liz e rs ,  i n  600 ohm c i r c u i t s .

RESISTORS CONNECTED TO TERMINAL PINS 
PER FIGURE 9 

.___ CONSTRUCTION PER FIGURE A

NOMINAL RESISTANCE 
BETWEEN TERMINALS MAXIMUM

L in e  CODE OHMS TOLERANCE ATTENUATION
No. NO. 1 - 2  3 -  A 5 - 6 _______ OHMS____________ DB**

20 S9B# I n f i n i t e  I n f i n i t e  0 0.00S I n f i n i t e

^  C on ta ins  no r e s is t o r  u n i ts

* *  O bta ined  o n ly  when a s s o c ia te d  w ith  o th e r  r e s is to r s  in  
m is c e lla n e o u s  pads and e q u a liz e rs ,  in  600 ohm c i r c u i t s .
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DESCRIPTION

ELECTRON TUBE BASE -  98-TYPE RESISTORS,

9 8 -ty p e  r e s is to r s  a re  fo rm  wound w ith  c o p p e r-n ic k e l re s is ta n c e  
w ir e ,  such as Advance, h a v in g  a te m p e ra tu re  c o e f f ic ie n t  o f  re s is ta n c e  
o f  maximum ±50 PPM/°C. They a re  assembled in  a p h e n o lic  case 
mounted on an e le c tro n  tu b e  ty p e  base h a v in g  fo u r  te rm in a l p in s .
The r e s is to r s  a re  connected in  c i r c u i t  by in s e r t in g  them in  bayonet 
ty p e  e le c t ro n  tu b e  socke ts  such as th e  No. 100R S o cke t.

The r e s is to r s  are  used in  t o l l  system s. They a re  used in  p la ce  
o f  e le c t ro n  tu b e s  w h ile  a d ju s t in g  f i la m e n t  c i r c u i t s  w h ich  are 
connected t o  v o lta g e  re g u la te d  f i la m e n t b a t t e r ie s .

The w in d in g s  a re  connected t o  th e  two f i la m e n t  te rm in a ls  o f  th e  
base. There a re  no co n n e c tio n s  t o  th e  g r id  and p la te  te rm in a ls .

The power r a t in g  o f  th e  9 8 - ty p e  r e s is t o r  i s  7 .0  w a tts .

L in e
No.

CODE
NO.

RESISTANCE
OHMS

TOLERANCEtit>
Su b s t it u t e s  for

ELECTRON TUBE

1 98A 4 .5 1 101 & 104 (1 amp)
2 98B 8 .5 1 101F, 101J, 102L
3 98C 4 .0 1 10 2F
4 98D 2.1 5 102 (1 amp)
5 98F 16 .9 0 .5 101L
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ELECTRON TUBE BASE -  113- and 114-TYPE RESISTORS

DESCRIPTION

The 113- and 1 1 4 -ty p e  r e s is to r s  c o n s is t  o f  $ 4 -typ e  v it r e o u s  
enameled r e s is to r s  enc losed  in  p h e n o lic  cases assembled on e le c tro n  
tu b e  ty p e  bases. The 113A r e s is t o r  base has 6 te rm in a l p in s  and the  
r e s is t o r  i s  connected in  c i r c u i t  by in s e r t in g  i t  in  a-N o. 144B 
e le c t ro n  tu b e  s o c k e t. The 114A and 114B r e s is t o r  bases have 5 te rm 
in a l  p in s  and th e  r e s is to r s  a re  connected in  c i r c u i t  by in s e r t in g  
them in  No. 141A e le c tro n  tu b e  s o c k e ts .

The r e s is to r s  a re  used in  J and K C a r r ie r  Telephone Systems to  
a d ju s t  h e a te r  c u r re n ts  to  p ro p e r v a lu e s . For t h i s  p u rpose , th e  
113A, 114A, and 114B r e s is to r s  a re  used as s u b s t i tu te s  f o r  th e  310A, 
311A,and 33&A e le c t ro n  tu b e s , r e s p e c t iv e ly .

The r e s is t o r  u n i t s  o f  th e  113A, 114A, and 114B a re  th e  &4D, E, 
and F r e s is to r s ,  r e s p e c t iv e ly .  These r e s is t o r  u n i t s  a re  wound w ith  
c o p p e r-n ic k e l re s is ta n c e  w ire ,  such as Advance, h a v in g  a maximum 
te m p e ra tu re  c o e f f ic ie n t  o f  re s is ta n c e  o f  ±50 PPM/°C.

114 Type (O th e rw ise  same as 113 Type)

CODE NO. TERMINALS’!' RESISTANCE-OHMS TOLERANCE %

113 A 1 - 6 3 1 .2 1

114A 1 - 5 1 5 .6 1
114B 1 -  5 . 20 .0 1

*  There a re  no co n n e c tio n s  to  th e  o th e r  
te rm in a ls  o f  th e  base.
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ELECTRON TUBS BASE -  116A RESISTOR

The 116A r e s is t o r  i s  a tapped  r e s is t o r  enc losed  in  a ceram ic s h e l l  
p ro v id e d  w ith  a rem ovable m e ta l c o v e r. I t  i s  a rranged  to  mount in  a 
No. 143B e le c t ro n  tu b e  s o c k e t, o r  s im i la r  ty p e ,  w ith  re s is ta n c e  a cross  
th e  f i la m e n t  c o n ta c ts  and has no co n n e c tio n  t o  p la te  and g r id  c o n ta c ts .

The t o t a l  re s is ta n c e  i s  23*5 ohms and by s tra p p in g  th e  te rm in a ls ,  
re s is ta n c e  may be v a r ie d  in  0 .5  ohms s te p s  from  0 to  23*5 ohms. 
R e s is ta n ce  v a lu e s  a re  h e ld  w i th in  l im i t s  o f  ±5$. I t  i s  capab le  o f ' 
d is s ip a t in g  4*2  w a tts  c o n t in u o u s ly .

The 116A r e s is t o r  i s  in te n d e d  f o r  use in  th e  Type " J ” C a r r ie r  
Telephone System in  h e a te r  c i r c u i t s .

DESCRIPTION

Numbers a re  f o r

Numbers a re  f o r  
re fe re n c e  o n ly

116A R e s is to r  w ith  Cover removed

NOMINAL BETWEEN
CODE RESISTANCE TOP
NO. OHMS TERMINALS

116A 8 1 - 2
8 2 - 3

.4 3 - 4
2 4 - 5
1 5 - 6

0 .5 6 - 7

Jan 1959 V I-19





ELECTRON TUBE BASE -  125A RESISTOR

DESCRIPTION

The 125A r e s is t o r  c o n s is ts  o f  th re e  v it r e o u s  enameled ty p e  r e 
s is to r s  enc losed  in  a m e ta l s h e l l  and mounted on an o c ta l  e le c tro n  
tu b e  base. I t  i s  p u t in to  c i r c u i t  by m oun ting  in  a K S -13364»L2  
o r  s im i la r  ty p e  e le c t ro n  tu b e  s o c k e t. The th re e  r e s is to r s  R l,  R2, 
and R3 a re  connected to  th e  te rm in a ls  in  th e  tu b e  base as shown in  
th e  ta b le .  They a re  K S -S 5I2 , L3A ty p e  r e s is to r s  w ith  no tched  te rm 
in a ls .  R2 and R3 a re  wound w ith  c o p p e r-n ic k e l w ire ,  such as Advance, 
o r  e q u iv a le n t ,  and R l i s  wound w ith  i r o n  f re e  n ic k e l-c h ro m iu m  w ire ,  
such as N ichrom e V o r  e q u iv a le n t .

125A R e s is to r

CODE
NO. TERMINALS

R
NUMBER

RESISTANCE
OHMS

TOLERANCE
1o

125A 1 - 5 R l 4000 ±5
2 - 3 R2 15 ±5
7 -  S R3 15 ±5
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DESCRIPTION
ELECTRON TUBE BASS -  127A and I32A  RESISTORS

The 127A and 132A r e s is to r s  c o n s is t  o f  s e v e ra l D l6 7 0 0 0 -typ e  w ire  
wound r e s is to r s  h a v in g  ceram ic co res  and b la c k  enamel m o is tu r e - re s is 
ta n t  f i n i s h .  The 127A r e s is t o r  a ls o  uses a KS-13490 L2 f ix e d  compo
s i t i o n  r e s is t o r .  They a re  assembled in  a re c ta n g u la r  m e ta l can 
p ro v id e d  w ith  an 8 p in  e le c t ro n  tu b e  base d e s ig n a te d  K S -I3 8 7 I p lu g  
and a 343B c o a x ia l p lu g .  W h ile  th e  127A and 132A r e s is to r s  use th e  
same s iz e  can and have th e  same p lu g s  on th e  same s id e  o f  th e  can, th e  
r e la t iv e - - p o s i t io n s  o f  th e  tw o -p lu g s  d i f f e r .

The 127A r e s is t o r  i s  a dummy a m p l i f ie r  lo a d  and th e  132A r e s is t o r  
i s  a dummy r e g u la to r  lo a d , and consume th e  same power as an a m p l i f ie r  
and a r e g u la to r ,  r e s p e c t iv e ly .  When th e  c i r c u i t  o f  an a m p l i f ie r  and 
r e g u la to r  a re  n o t b e ing  used f o r  t ra n s m is s io n , th e  dummy lo a d s  are 
used in  p la ce  o f  th e  a m p l i f ie r  and r e g u la to r  t o  conserve th e  l a t t e r  
u n i t s  w h ile  m a in ta in in g  th e  p ro p e r v o lta g e s  and c u r re n ts  on th e  
o th e r  a m p l i f ie r  and r e g u la to r  on th e  re p e a te r  p a n e l.
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127A and 132A RESISTORS -  ELECTRON TUBE BASE

D167000 TYPE KS-13A90
R1 R2 R3 _ RA

CODE
NO.

FIG
NO. OHMS ’

TOL
* OHMS

TOL
$ OHMS

TOL
1° OHMS

TOL
fo

127 A 1 15 1 4^00 2 15 1 100 10

13 2 A 2 15 1 lSOOO 2
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ELECTRON TUBE BASE -  135A RESISTOR

DESCRIPTION

The 135A r e s is t o r  c o n s is ts  o f  a v i t r e o u s  enameled ty p e  r e s is t o r  
enc losed  in  a pheno l f i b e r  s h e l l  assembled on an e le c t ro n  tu b e  o c ta l 
base. The r e s is t o r  i s  connected to  te rm in a l p in s  2 and 7. There 
a re  no co n n e c tio n s  to  th e  s ix  o th e r  p in s .

The power r a t in g  i s  7*5 w a tts  a t  IO 40 F am bient te m p e ra tu re .

The 135A r e s is t o r  i s  used to  s u b s t i tu te  f o r  th e  No. 375A e le c tro n  
tu b e  w h ile  a d ju s t in g  h e a te r  c u r re n ts  to  t h e i r  p ro p e r v a lu e s  in  th e  
t o l l  systems te le p h o n e  re p e a te r  program  tra n s m is s io n  v o ic e  a m p l i f ie r  
c i r c u i t .

CODE RESISTANCE VALUE TOLERANCE
NO. OHMS %

13 5 A 62 .4  ±1
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DESCRIPTION

ELECTRON TUBE BASE -  148-TYPE RESISTORS

The 14&A and B r e s is to r s  each c o n s is t  o f  th re e  r e s is to r s  enc losed 
in  a h o u s in g  o f  in s u la t in g  m a te r ia l ,  mounted on an e le c tro n  tu b e  
ty p e  base equipped w ith  6 te rm in a l p in s .  They a re  connected in  c i r c u i t  
by in s e r t in g  in  a s ix  te rm in a l e le c tro n  tu b e  socke t such as th e  No.
1443 e le c tro n  tu b e  s o c k e t. They a re  used as 75 ohm unbalanced 
re s is ta n c e  pads in  A2 V ideo A m p li f ie r  equ ipm ent.

The component r e s is to r s  a re  v it r e o u s  enameled r e s is to r s  m a n u fa c tu r
ed in  accordance w ith  s p e c i f ic a t io n  KS-13657 and have no tched  te rm 
in a ls .  They have e s s e n t ia l ly  n o n - in d u c t iv e  w in d in g s  o f  th e  A yrto n  
P e rry  ty p e  and a re  wound w ith  e s s e n t ia l ly  i r o n  f re e  n ic k e l-c h ro m iu m  
re s is ta n c e  w ire  such as N ichrom e V.

RESISTANCE BETWEEN TERMINALS
CODE DB OHMS TOLERANCE
NO. VALUE 1 - 3  1 - 6  3 - 4  %

14SA 10 107 144 144 1 .5
143B 20 371 92 92 1 .5
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