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1-6 GROUP l-Vehicle Identification 

REAR AXLE CODES -700 -1000 SERIES (Cont'd.) 

EATON 30 OS 

Cod, Ralil) and Rating 

Ie .. ,4.62-.32M iJ 
2C ................................. 4.88-32M ;Jl 

3C ........ ..... 5.57-32M 11 
4C ............................... 6.l4-32M \Jl 
5C .. _ ........... _ ............................. 6.50-32M (j) 

lie ....................................... J.l7-32M -Il 
7e .... __ ..... _ ................ .7.60-32M (!J 

ae ............. 6.41-32M CJ:; 

EATON 30 OU 

It... ......................... 4.6ZI6.43-32M j) 

2L .................................. 4.88J1i.77-32M dl 
3L ........................... 5.57 n }5-32M Jl 
4L ............................ 6.14!8,54-32M Iil 
St.. . . .................... .... 6.50f.!.04-32M 1> 
lil ................................. .... 7.1719.77-32M. , 

EATON 13a02 

F7 ................................ ...... 5.83/8.11-15M J) 

fa ...... .. 6.33!8.S1-15M (j) 

EATON 1614·15 

72 .......................................... ..S.57-17M (j) 

73 ... .. . ...... 6.50-17M (j) 

75 ..................... .... 7.17-17M 11 

EATON 16302·3 

GZ ......................... ..•. . ..... 5.57fl.75-17M (1\ 

G3 .. 6.S0/9.04-17M II 

ROCKWEll Q246 

II .......................... 4.92-2ZM JJ 
l2 ...... ...................................... S.63-22M (1\ 

l3 ..................... . .. 6.04-22M (j) 

L4 ................... ..................•. ... ..... 6.39-22M (» 

lS .. .7.27--l2M (J) 

ROCKWEll Q346 

Tl .... ............................... 4.9216.76-22M (Jl 

T2.. . .............. 5.63fl.73-22M (j) 

13.. . ........ 6.00!8.24-22M JJ 
T4 .... . 6.3918.78-22M 'Il 
TS .................................... 7.331lO.07-22M '!l 

ROCKWEll RT 241 

PI... .............. ..... . .... _4.6Z-23M 11 
PZ .... . ........ 4.99-23M CD 
P3 ........... _ .•...•.. ........................ S.46-23M i.D 
P4 ... 6.l0-23M i) 

P5 ..................... . .. .7.21-23M (» 

ROCKWEll RY·341 

Xl. ... ............. .... .. 4.68!5.8S-23M iJ> 
X2 .......... _ ......... .......•. _ ... S.06!6.3S-23M (J) 

X3 ............................ ........ S.34/6.71-23M j) 

X4 ...................•...•.. 6.ISn.76-23M Jl 
XS... .................... . 7.011"8.80-23M 1J 

ROCKWHl R·202 

Cod, Ratio and Rating 

I ................. 4.41-23M 3i 
2 ................................................. 4.77-23M ,\' 
3. ..................... . ................... S.S4-23M II 
4 .......................................... _.6.26-23M (J' 

5 ........................................... .... .7.09-23M J, 

ROCKWEll R·302 

Yl ....................... 4.411'5.64-23M cD 
Y2 .............. .......... .............. 4.89/6.23-23M (j) 

YL. ... ______ ._. _ ..... ............. S.S4fl.09-23M 11 

Y4 ...................................... 6.4218.38-23M ) 1 

YS ....................... 7.091'3.07-23/.1 -1' 

ROCKWELl SlOO 

N 1 ............................................... .4.88-34M ..t 
N2 ....................... S.09-34 M i) 

N3 ......................... S.S6-34M I) 

N4 ........................ S.90-34M " 
N5 ................................................ 6.41-34M (J) 

NG ................ _._ ..•... ...... ____ .. ..7.67-34M (]) 
H7 .......... .. 8.44-34M -I) 
NB .... __ .................. _._. _._. _6.70-34M " 

ROCKWEll C-lOO 

r3z ................................... ... ......... .. 6.20-1 1 M 
.................................. _ .. _ ..... _ .... .6.80-1IM 

ROCKWELl 0·100 

41 ....... .. ................... .... .... .... ........ S.83-13M (!) 

42. .. . ...... _ ... S.20-13M (!) 

44 ................................... ............. 6.80-13M ct' 

ROCKWEll F· I06 

62 ................. .... . ................. 6.20-ISM (}l 

64 .............................. ........ .......... 6.8O-ISM (j) 

66. ............................ ..7.20-ISM (j) 

ROCKWEll H·140 

71... . .................. _5.83-1 7M (j) 

74. . ................. ....... 6.8O-J7M \Il 
76 ............................................... . 7.20-17M .J) 

77 ......... _._ ..... _ ..•. .. _ ....•................. 4.63-17M 
78 ......................................... 5.29-17M <ll 
79 ... _ ................................... 6.l7-17M (j) 

ROCKWEll SROO 

I "
,I .................... _ . ..7.54-44M IJJ 

. . ............................................... 8.31-44M .j) 

ROCKWEll SUDD 

I 
AI..... . ................ .1.9S-50M tIl 

. A2 ............................................... 9.00-50M ()) 

ROCKWEll SFOO 

Jl.. . ........................ 8.07-60M ill 
)2... .................................... 9.03-60M ro 
J3 ...................... ........................ 10.16-60M (}) 

ROCKWEll SlHO 

Code Ratio and Raling 

BI ............................................. .4.11-34M Jl 
B2 ................................ 4.44-34M "J) 

B3 ............................................. ... 4.63-34M 'Il 
B4 ................................................ 4.8S-34M <ll 
B5 ............................................... 5.29-34M J) 

B6 ..............................................•. 5_83-34M (1) 

B7 ............................................... 6.17-34M <ll 
B8 ........................................ _ ....... 6.S3-34M (J) 

B9 ..................... ... ........... .... ........ .7.8O-34M .j) 

BO ................................................ 8.60-34M <.D 
BA... _ ......... 3.S5-34M Jl 

ROCKWEll H140 

81 ...... S.4Ifl.44-17M (j) 

82 ...................................... S.l6!8.4S-17M <ll 

ROCKWELL SQHO 

01 .. . ..... .......... .. .................. ... 4.11-38M (J) 

02 ............................................... _4 .44-38M ® 
03 _. _ ........................................... 4.63-38M ill 
04... _ ... 5.91-38M <ll 
05 ..................... . .......... S.83-38M (J) 

06 . ................ ............................. 6.83-38M (J) 

07 .... .................. ..................... .7.8O-3SM (J) 

08 ......................... ,. ..8.60-38M ill 
09 ............................................. 3.55-3SM (JI 

. ..... 4.88-38M (JI 

DA .•.......•..•...•...........•................... 6.17-3BM (J) 

ROCKWEll SQHO (witt. WI. Susp) 

MI ... . .................... .4.11-38M <ll 
M2. ... .4.44-38M (J) 

M3 ................................ _ .. _4.63-38M <ll 
M4 .. __ . . ................................ S.29-38M (j) 

MS. . ........ 5.83-3SM (J) 

M6 ........... S.83-38M (JI 

M7.. .. ...................... . ....... .7.80-38M (J) 

M8... . ............................... 8.60-38M ill 
M9... . ................ J.55-38M ill 
MO. . ........ 4.SS-38M ill 
MA ........................... ................... 6.17-3SM ill 

ROCKWEll SQOO 

I
ll ............................................ .7.S4-38M ill 

. IZ ...... ...................................... 8.31-38M (j) 

ROCKWEll R·l71 

HI ............................... ................ 4.J1-23M <ll 
H2... . .. 4.33-23M <ll 
HL ........................ . ... 4.63-23M ill 
H4 ............... .. 4.88-23M dl 
H5 .................................. . ._ ... 529-23M <ll 
H6. ....... . .......... ......•.............. .5.86-23M <ll 
HI.. .. . .............. 6.l4-23M ill 
HS... . .................................. 6.83-23M (f) 

H9 .......... ... ............................... .3.70-23M (J) 

Ul Pounds Capacity in Thousands. 



GROUP I-Vehicle I dentificalion 1-7 

REAR AXLE CODES -700 : 1000 SERIES (Cont'd.) 

ROCKWEll SLHD (wilt, Wl Susp,) ROCIlWELL L·346 ROCIlWELl SHHO 

, .. , Ralio and bli nK , .. , Ralio and Raling , .. , htio and Rating 

KI ................................................ 4.11..J4M ()) QI ......................... 4.96/6.76-IS.SM (I) Wi.... ................... . ................... 5.29-30M (Jl 

K2.............. . .............. .4.44..J4M ()) Q2 ........................... S.63fi.73-18.5M (Jl W2 .................. 5.83-30M (Jl 
K3.. ___ ...... __ 4.63..J4M (l) Q3 .................................... 6_oolS.24-1S.5M til W3 ................ 6.l7-30M (J) 

K4 ... ............................................. 4.88..J4M :tl Q4 .6.39/8.78-IS.SM (Jl W4 ........................................... ... 6.S0-30M (Jl 

K5 ...................................... S.29..J4M J) QS .......... __ ................ . .. 6.65!9.13-IS.5M (I) W5 ................................................ 7.20-30M (]) 
K6......... . ........... .5.S3..J4M ()) Q6 ......................... _ .......... 1.10!9.76_IS.SM (Jl W6 ..... .... .... ................................. .7.SO-30M (J) 
K7 .......... . ........................... 6.17..J4M ()) 
KS ............................................... 6_S3..J4M ()) 
K9.. . ... _ .................. __ ................. 7.80..J4M <1. 
KO .. ................... 8_60..J4M ()) 
KA ....... __ ...................................... 3.5S-34M til $ Pounds Capaci ly in Thou~ nd$. 

SERIES, MODEL CODES, AND GROSS VEHICLE WEIGHTS (G. V.W.)-8S0 -1000 SERIES 

Raling 

I 
Rali~ I Rati~ 

Model Gi' I Nominal Model Gi Nomimll i Model Gi Nominal 
Series Code (Ills) (Ion) Series ''', (Ibs) (ton) Serin ''', (lbs) (Ion) 

F·8S0 F·850 25,000 

I 
, ·1000 F.QOO 32,000 " 

, 
39,000 '" F·S51 20.000 , HIOI 26,000 , 1·850 '·850 

F·852 25,000 J '$' 34,000 5 1·851 27,000 " F·8S3 27,000 ,. F.Q03 36,000 5 T·852 41,000 • 
F·854 27,000 ,. T·SS3 43,000 • 
F·8S5 27,000 '" 

C·850 C-850 27,000 ,. , T·8S4 43,000 • 
F·856 25,500 , C·85! 20,000 , T·m 45,000 • 
F ·857 27,500 '" 

C·852 27,000 '" T·S56 49,000 5 
F·8Sa 25,500 

I 
, C·853 

I 
27,000 '" T ·857 43,000 • 

F ·859 32,000 " 
C·854 21,000 '" T·858 45,000 • C·855 27,500 '" T·859 51,000 , 

F·9S0 F·950 28,000 '" 
, C·S56 27,500 '" f ·951 24.000 " cNT·850·0 W·850 43,000 • 1·950 T·950 47,000 

I 
5 

F·952 30,OQ{l • W·851 27,000 " T·95l 30,000 '" F·9S3 30,000 • W·852 39.000 '" 1·952 49,000 5 
F·954 32,000 .. W·853 

I 
41,000 • 1·953 53.000 , 

I 
F·955 32,000 " W·854 45,000 • T ·954 55,000 , 7 
F·956 34,000 5 W·855 49,000 ! 5 1-955 59,000 I 8 
F·957 29,000 I '" U·850 ! 39,000 I T·9S6 65,000 I 9 

! 
F·958 31.000 , • °T -8SO·0 ,. T·957 75,000 iO 
F·959 33,000 

, .. ij·851 I 27,000 '" 7·958 78,000 iO , 
ij·852 41,000 I • , 

cr·8SO 

1 

L·8S0 39,000 
, 

'" U·853 43,000 ' • N·950 N·%O 28,000 " L·851 27.000 '" I U·854 : 45,000 I • N·9S1 24,000 '" L·852 41,000 • U·855 ! 49,000 5 N·952 30,000 • 
I 

L·8S3 43,000 • I U·856 I 51 ,000 , N·953 

I 
30,000 • L·B54 45,000 • cf-950·0 I K·950 28,000 '" I 

N·954 32.000 '" L·855 49,000 5 N·955 32,000 '" , K·951 24,000 '" N·956 34,000 5 
CT·950 ! L-950 I 47,000 5 

I 
K-952 30,000 • N·957 I 29,000 " L·95! 30,000 " 
K·953 30,000 , • N·958 31,000 • 

I L·952 I 49,000 5 K·954 32,000 '" N·959 I 33,000 '" L·9S3 I 51.000 , K·9S5 32.000 '" , 
K·956 34,000 5 NT·950 $·950 47,OQ{l 5 

N·850 N·850 25,Q{l0 ! 3 K·957 29,000 '" $·951 30,000 '" I N-851 20,000 , , K·958 I 31.000 , • S·952 49,000 5 , 
K·959 33,000 

I 
.. I I N·852 , 25,000 1 3 

i 
$·953 51,000 , 

I 
N·853 I 27,000 " 

K·960 I 25 ,500 J 
"·854 27,000 " 

K·961 i 27,500 '" °N·1000·0 R·OOO 32,000 .. 
N·855 27,000 " C·950 I C·950 30,000 • '$1 26,000 3 , N·856 25,000 3 C·951 24,000 " '$' 34,000 5 
N·857 27,500 '" 

, 
R·003 36,000 5 

I I C·952 30.000 • N·858 25,500 3 C·953 32,000 '" 
R.{I04 21,500 " I 

C·9S4 32,000 '" NT·85Q 5·850 39,000 
, 

" °f·IOOO·D K.QOO 32,000 '" C·955 34,000 5 
, '$1 26,000 3 C·9S6 34,000 , 5·851 27,000 

I '" I ' $' 34,000 5 C·957 31,000 • 5-852 41 ,000 • K.Q03 36,000 5 C·958 33,000 '" 5·853 43,000 • S·854 43,000 • N·1ooo N.(tOO 32,000 '" C· IOOO C·Q{lO 32,000 '" S·S55 45,000 • ' <Illi 26,000 3 '$1 26,000 3 ,." 49,000 5 
N.Q02 34,000 5 '$' 34,000 , 5·857 43,000 • ,.,3 I 36,000 5 C.(t03 35,000 5 $·858 45,000 • I 



1-8 GROUP l-Vehicle Identification 

SERIIES MODEL CODES AND GROSS VEHICLE WEIGHTS (G V W )-850 1000 SERIES (Cont' d ) , , . . - . 
Model 

lIali~ 
GY Nominal Model 

Raling 
GY" Nominal Model 

Rali\.f 
GY Hominal 

Seri ts Code (Ibs) (Ion) Series Cod. (lbs) (ton) Seri es Cod. (Ibs) (ton) 

5 " 
"WT·IOOO·Q '.00 41,000 4 ern·gSo·a W·950 47,000 f ·8000 '·800 24,000 X.(IOI 32.000 3 W·9SI 30,000 '" K·SOl 20,000 , 

X'()02 45,000 4 W·9S2 49,000 5 ,.." 25,500 3 X·OO3 49,000 5 W·954 51,000 6 K·S03 27,500 '" K.a04 27,500 '" N-6000 11-600 20,000 , 
-T-950-0 U·950 47,000 5 K·80S 27,500 '" R-601 15,000 I. 

U·9S1 30,000 '" K·B06 24,000 '" R·610 21,000 " U·952 49,000 5 K-S07 24,500 " 11-611 22,000 " U·953 53,000 6 R·m 23,000 " U·954 56,000 7 HOOD U·800 39.000 '" 11-613 23,000 " U·801 27,000 " 11·614 23,000 " C·600a 0·600 20,000 , 
U·802 41,000 4 R-615 24,000 " 0·601 15,000 I' U-803 43,000 4 

0-610 21.000 " U·804 45,000 4 N·7000 R·700 22,000 ,. 
0·611 22.000 ,. 

U·SOS 49.000 5 R·701 17,000 , 
0-612 23,000 " U·806 56,000 7 R·702 23,000 ,. 
0·613 23,000 ,. 

U·&I7 62.000 , R·703 24,000 ,. 
0·614 23,000 ,. 

R·704 25,500 3 
CT·SOoo %800 43,000 4 R·70S 23,000 ,. 

8-7000 POO 20,500 ,. 
·801 21,000 ,. R·706 23.000 ,. 

J·701 17,000 , 
~.80' 39,000 ,. 

J·702 21,000 ,. ..,3 45,000 4 N-8000 R·800 25,000 3 
)·103 22,500 ,. 

Q·S04 49,000 5 R·SOI 20,000 , 
J.704 23,000 ,. 

Q·&I5 51.000 6 R·S02 25,000 3 
J·705 24.000 ,. 

R-803 27,000 '" )·706 25,500 3 NT-8oo0 W·800 39,000 ,. 
R·804 27,000 ,. 

J·707*" 23,000 ,. 
'$1 27,000 ,. R·805 27.000 ,. 

)·70S " 23.000 ,. 
W·802 41,000 4 R·W6 25,500 3 ].709 22,000 ,. W·803 43,000 4 R·807 27,500 ,. 
W·&I4 43,000 4 R·808 25,500 3 

C·lOOO 0·700 24,000 ,. • ..,5 45,000 4 '$' 34,000 5 
0·701 17,000 , 

W·806 49,000 5 R·810 2S,OOO ,. 
0·702 25.500 3 W·80l 43,000 4 R·811 29,000 ,. 
0·703 25,500 3 W·808 45,000 4 R·811 30,000 4 
0·704 25,500 3 W·809 51,000 6 R·SI3 31,000 4 

R·814 32,000 .. 
F·lOoo K·700 22,000 ,. 

*W·lOOO·D '$0 32,000 .. R·815 32,000 .. 
K·lOI 17,000 , 

l·OOI 26,000 3 R·8\6 33,000 4' K·702 23,000 ,. 
Z-002 34,000 5 

K·l03 24,000 ,. 
'$3 36.000 5 

K·704 25,500 3 
K·70S* • 23,000 ,. 
K·706* • 23,000 ,. 
K·707 h 25,500 3 

·Diesel Engines •• Reference Pennsyl~ania Registration Data 

SERIES, MODEL C DE , . . . o S AND GROSS VEHICLE WEIGHTS (G V W) 100 350 AND P SERIES 

Rali~ Rati~ Ral i~ 
Model GY Nominal Mod el GY Nom inal Model GY Nom inal 

Series Cod. (lbs) (ton) Series Code (Ibs) (ton) Series Cod. (lbs) (ton) 

F·IOO F·lOO S.Q{lO • F·3S0 F·350 10,000 I P·4000 C·400 10,000 I 
HOI 4,200 • F·35 1 8,000 , C·401 7,700 • 
F·I02 5,000 • f·352 8,000 • C·402 8,000 • 

F·100 F·1I0 5,600 • P·loo P·lOO 4,300 • p·SOOO C·SOO 15,000 I . 
NOI 5,000 • C·SOI 10,000 I (4x4) F ·111 4,900 • F·1I2 5,600 • P·350 P·350 8.000 • P·6000 C·600 17,000 , 

F·2S0 7,500 • p·m 5,900 • G·GOI 15,000 m F·250 
F·251 4.S00 • NOO P·400 10,000 I F·Z52 1,500 • F·253 6,000 • P·401 7,700 • 
F·254 6,900 • P-40Z S,OOO • 
F ·255 6,000 • P·500 P·500 15,000 I . F·2S6 6,900 • P·SOI 10,000 I 

F·l50 F·260 6,SOO • P·600 P·600 17,000 , 
(4(4) F·261 4,900 • P·601 15,000 I. F·262 7,700 • F·263 6.100 • P·35OO G·350 S,OOO • f·264 7,700 • C·351 5,900 • 



GROUP l-Veh icle Identificati on 1-9 

SERIES, MODEL CODES, AND GROSS VEHICLE WEIGHTS (G.V .W.) -SOO ·800 SERIES 

Model 
Riti~ 
GV Nominal Model 

Rating 
GV. Nominal Model 

Rati~ 
GV Nominal 

Series CO<. (Ibs) (ton) Series Code (Ibs ) (Ion) Sefies CO<. (Ibs) ( tOIl) 

050 C-750 24,000 ,. F·8(I00 f·800 23,000 ,. 
8·500 8·500 15,000 '" C·75J 17,000 , F·801 17,000 , 

8·501 10,000 , C·752 25,500 , F·802 24,000 ,. 
B·S02 16,1){)0 '" C·7S3 25,500 , F·803 25,500 , 
B·503 17,000 , C·754 25,500 , F·804 27,500 " B·504 18,000 , C·755 27,500 " F·805 23,000 ,. 
B·505 20,000 , C·156 21,500 '" F·8(I6 25,500 , 

F·807 27,500 " C.so, C·800 27,000 " F·80S 27,500 '" ,<0, B·600 19,500 , C·80J 20,000 , F·80'J 25,500 , 
B·601 15,000 '" 

C·802 27,500 '" f·SIO 30,000 4 

B·602 20,000 , C·803 27,500 '" B·610 21,000 ,. C·804 27,500 '" N·500 N·500 15,000 '" B·611 22,000 ,. C·805 27,500 '" N·501 10,000 , 
C·806 27,500 " N·502 16,000 '" 8-612 23,000 ,. N·503 11,000 , 

B·6\3 24,000 ,. 
CT ·750 USO 39,000 '" N-504 IS,OOO , 

B·614 19,700 " U51 27,000 ,. N-S05 20,000 , 
L·152 41,000 4 

B·700 B·700 20,500 ,. 
CJ.800 l.aOO 43,000 4 N~OO N·600 19,500 , 

B·701 17,000 , 
L·801 27,000 ,. N·601 15,000 '" 8·702 21.000 ,. 
L·802 39,000 " 

N·602 20,000 , 
B·703 22,500 ,. 

L·80l 45 ,000 4 N·610 21,000 ,. 
B·704 23,000 ,. 

l·804 49,000 5 N·611 22,000 ,. 
8·705 24,000 ,. N·612 23,000 ,. 
B·706 25,500 , 

fo" F·500 15,000 " 
N·m 23,000 ,. 

B·707 2l,OOO ,. 
F-501 10,000 , N~14 23,000 ,. 

B·70S 23,000 ,. F·502 16,000 '" 
N~15 24,000 ,. 

B·709 22,000 ,. r·S03 17,000 , N·616 19,700 " F·504 18,000 , 
F-505 2!l,OOO , 

N·700 N·700 22.Oll0 ,. 
B·750 B·750 22,500 ,. N·701 11,000 , 

B·75J 17,000 , F~DO f.." 19,51){) , 
N·702 23.000 ,. 

B·752 23,000 ,. F·60 1 l5,ooo '" N·I03 24,000 ,. 
8·75] 24,000 ,. F·602 20,000 , 

N·704 25,500 , 
B·754 25,500 , F~IO 21,000 ,. 

N·705 23,000 ,. 
B·755 23.000 ,. F~ll 22,000 ,. N·7D6 23,000 ,. 
B·7SS 23,000 ,. F·612 23,000 ,. N·707 25,500 , 

F·61l 23,000 ,. N·708 25,500 , 
F·S14 23,000 ,. 

C·550 C·550 15,000 ,. F~15 24,000 ,. 
N·150 N·750 22,500 ,. 

C·5S l 10,000 , F-616 19.100 " C·552 11,000 , N·751 17,000 , 
C·553 19,000 , F·700 F·700 22,000 ,. N·m 23,000 ,. 
C·554 20,000 , F·I01 11,000 , N·753 24,000 ,. 

F·702 23,000 ,. N·754 25,500 , 
F·701 24,000 ,. N-755 2l,OOO ,. 

C·600 C·600 20,000 , F·I04 25,500 , N·755 25,500 , 
C·SOI 15,000 ,. F·70S 23,000 ,. N·757 23,000 ,. 
C·610 21,000 ,. F -706 23,000 ,. N·758 25,500 , 
C·6lJ 23,000 ,. F·l07 25,500 , 
C·612 23,000 ,. 
C·S13 23,000 ,. F·7S0 F ·750 22,500 ,. T·SOO 1-800 43,000 4 
C~14 23,000 ,. F-751 17,000 , Hal 21,000 ,. 
C·615 19,700 " F·752 23,000 ,. a02 45,000 4 

F·753 24,000 ,. T·803 49,000 5 
F·754 25,500 , T.,. 4l,000 4 

000 C·700 24,000 ,. F·155 23,000 ,. T -805 36,000 3 
C·701 17,000 , F·756 25,500 , H06 37,000 ,. 
C·702 25,500 3 f·757 21,000 ,. T-807 39,000 '" C·703 25,500 3 F·758 27,500 ,. T·808 41,000 4 
C·704 25,500 3 F·759 2S,OOO '" T·809 29,000 , 
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D DIAGNOSIS AND TESTING 

Hydraulically operated service 
brakes are standard equipment on all 
100 through 800 Series and on some 
850 and 950 Series Ford trucks. 

A dual-master cyli nde r brake sys­
tem is used as standard equipment 
on F- IOO through 350 and P- lOO 
vehicles. 

The standa rd hydraulic brake sys­
tem on some vehicles is ass isted by a 
vacuum booster which may be insta l· 
led as either standard o r optional 
equipment. Other vehicles use an op­
tional compressed ai r booster (ai r-hy­
drau lic unit) to provide a powcr assist 
to the hyd ra ulic brakes. Service infor­
mation on these two booster units is 
given in Parts 2-4 and 2-5. 

The fu el a ir brake system. optional 
on so me models and standard on most 
850 through 1000 models, is cove red in 
Part 2-7. 

BRAKE SYSTEM TESTS 

~IYDRA U LIC BRAK E FLUID 
LEVEL AND 
HYDRAUU C SYSTEM 
I. Always check the fluid level in 

the brake master cylinder rese rvoir(s) 
before pe rfo rming th e test procedures. 
If the fluid level is not within 1/ 4 
to 1/2 inch of the top of the master 
cylinder reservoirs. add the specif ied 
brake fluid. Add Rotunda Brake Fluid 
- Heavy Du ty- Pan Nu mber B7AZ-
19542-A, R-103-A o r equivalent for 
power drum or standard drum appli­
cations. 

DUAlrMASTER CY LINDER 
BRAKE SYSTEM 

I. Turn the ignition switch to thc 
ACC or ON position . H the light on 
the brake warning lamp remains on, 
the cond ition may be caused by a de­
fective switch, grounded switch wires 
or the diffe rential pressure valve is 
not cen tered. Centralize the diffe ren­
tia l pressure valve as outlined under 
Hydrauli c System Bleeding and Cen­
tra lizing of the Differential Valve in 
this sect ion of the manua l. If the 
warning light remains on, check the 
sw itch connector and wire for a 
g rounded cond ition and repai r or re-

place the wire assembly. If the con· 
dition of the wire is good, replace 
the brake warning lam.p switch. 

2. Turn the ignition switch to the 
star t posi tion. If the brake warning 
lamp does not light, check the light 
and wiring for defects and replace or 
repa ir wiring. 

3. If the brake warning lamp does 
not light when a pressure differential 
cond ition e"ists in the brake system, 
the warning lamp may be burned 
ou t, the warning lamp switch is in­
operative or the switch to lamp wir­
ing has an open circuit. Check the 
bulb and replace it, if required. Check 
the switch to lamp wires for an open 
ci rcuit and repai r or replace them. 
if required. If the warning lamp still 
does not light, replace the switch. 

The trouble-diagnosis symptoms, 
causes, and corrections given under 
Diagnosis Guide-Standard Hydraulic 
Brakes, apply to all truck hydraulic 
brakes including those with a dual 
brake system, vacuum booster or an 
air-hydraulic unit. 
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P RELIMINARY CHEC KS 

Push th e brake pedal down as far 
as it will go. If the pedal travels morc 
than halfway between the released po­
siti on and the floo r, adjust the brakes. 

Road lest the vehicle and apply the 
brakes at a speed of about 20 mph to 
see if the vehicle stops evenly. If nOI, 
the brakes should be adjusted. Per­
form the road lest only when the 
brakes will a pply and the vehicle ca n 
be safely stopped. 

PRELIMINARY TESTS- POWER 
BRAKES 

With the engine stopped, eliminate 
all vacuum from the system by pump­
ing the brake pedal several limes. 
Then push the pedal down as far as 
it will go, and notc the effort required 
to hold it in this position. If the pedal 
gradually moves downward under this 
pressure, the hydraulic syste m is 
leaking and should be checked by a 
hydraulic pressure test. 

With the brake pedal sti ll pushed 
down, start the engine. If the vacuum 
system is opera ting properly, the ped­
al will move downward. If the pedal 
position does not change, the vacuum 
system is nOI operating properly and 
should be checked by a vacuu m test. 

VACUUM TESTS 

C li EC K VALVE TEST 

Disconnect the line from the bot­
tom of the vacuum check valve, and 
connect a vacuum gauge to the 
valve. S tart the engine, run it at idle 
speed, and check the reading on the 
vacuum gauge. 

The gauge should register 17-19 
inches with sta nda rd transmission 
and 14- 15 inches in Drive range if 
equipped with an automatic transm is­
sion. Stop the engine and note the 
rate of vacuum drop. If the vacuum 
drops more tha n one inch in 15 
seconds, the check valve is lea king. 
If the vacuum reading does not reach 
18 inches o r is unsteady, an engine 
tune-up is needed . 

Remove the gauge and reconnect 
the vacuum line to the check valve. 

BOOSTER TEST- BENDIX 
PISTON TYPE 

Disconnect the vacuum line fr om 
the booster end plate. Install a tee 
fitting in the end pla te, and connect a 
vacuum gauge (N o. I) and the vac­
uum line to the fitt ing. Insta ll a 
second vacuum gauge (No.2) in place 
of the pipe plug in the booster con tro l 
valve body . 

GROUP 2-Brakes 

Start the engine, and note the vac­
uum reading on both gauges. If both 
ga uges do not reg ister manifold vac­
uum, air is leaking into the vacuum 
system. If both gauges register mani­
fold vacuum, stop the engine and note 
the rate of vacuum drop on both 
gauges. If the drop exceeds one inch 
in 15 seconds on eithe r gauge, ai r is 
leak ing into the vacuum system. 
Ti ghten all vacuum connections and 
repeat the test. If lea kage st ill exists, 
the leak may be localized as follows: 

L Disconnect the vacuum line and 
gauge No.1 from the booster. 

2. Connect vacuum gauge No. 
directly to the vacuum line. S tart the 
engi ne and note the gauge reading. 
Stop the engine and check the ra te of 
vacuum drop. If gauge No. I does not 
register manifold vacuum, or if the 
vacuum drop exceeds I inch in 15 
seconds, the leak is in the vacuum line 
o r check valve connections. 

3. Reconnect vacuum gauge No.1 
and the vacuum line to the tee fitting . 
Sta rt the engine, and run it at idle 
speed for one minute. Depress the 
brake pedal sufficien tly to cause vac­
uum gauge No.2 to read from ze ro to 
1 inch of vacuum. Gauge No. I should 
register manifold vacuum of 17-19 
inches with standard transmission and 
14-16 inches in Drive range if equipped 
with an automatic transmission . If the 
drop of vacuum on gauge No. 2 is 
slow, the air cleaner, or air cleaner 
line, may be plugged. Inspect and 
clean the air cleaner if necessary. 

4. Release the brake peda l and ob­
serve the action of gauge NO.2. Upon 
releasing the pedal, the vacuum gauge 
must reg ister increasing vacuum un­
t il manifold vacuum is reached. The 
rate of increase must be smooth, with 
no lag or slowness in the return to 
manifold vacuum. If the gauge read­
ings are nOI as outlined, the booster 
is not operating properly and should 
be removed and overhauled. 

BOOSTER TEST-MIDLAND 
DIAPHRAGM TYPE ( FRAME­
MOUNTED) 

Remove the pipe plug from the 
rear half of the booster chamber, and 
install a vacuum gauge. Start the en­
gine and run it at idle speed. The 
gauge should register 18-21 inches of 
vacuum. 

I. With the engine running, depress 
the brake pedal with enough pressure 
to show a zero reading on the vacuum 
gauge . Hold the pedal in the applied 
position for one minute. Any down­
ward movement of the pedal during 
thi s time ind icates a brake fluid leak. 
Any kickback (upward movement) of 
the pedal indicates bra ke fluid is 

leaking past the hydraulic piston 
check valve. 

2, With the engine running, push 
down on the brake pedal with suffi­
cient pressure to show a :rero reading 
on the vacuum gauge. Hold the pedal 
down, and shut the engine off. Main­
tain pedal position fo r one minute. A 
kickback of the pedal indicates a vac­
uum leak in the vacuum check va lve, 
in the vacuum line connections, or in 
the booster. 

HYDRAULIC PRESSURE TEST 

Connect a 2()()()..psi hydraulic pres­
sure gauge to a bleeder screw open­
ing a t one of the brake cylinders. 
Bl l,'l,'d thl,' air from the hydraulic sys­
tem at the point of a l1achment of the 
ga ugl,', 

Remove the pipe plug from the 
rear of the booster body or the trailer 
brake con trol line port, and connect a 
vacuum gauge at this point. Wi th the 
engine running, apply the brakes 
enough to obtain a zero reading on the 
vacuum gauge. Then, note the reading 
on the pressure gauge. The minimum 
hydraulic pressure for each type and 
side of vacuum booster is given in 
Part 2-8. If the engine vacuum is high­
I,'T or lower than 20 inches ltg, the vac­
uum booster hydraulic pressure will 
be proportiona tely higher or lower 
than the pressure given in Part 2·8, 

Hold the brakes in the fully-app lied 
position for al least one minute, and 
note the read ing on the pressure 
gauge. The hydraulic system should 
hold pressure for at least one minute 
without losing pressure. A low pres­
sure reading or a drop in pressure, 
indicates leakage in the booster or in 
the hydraulic system. 

AIR SUPPLY SYSTEM 

The same air supply system is used 
with either the ai r booster brake sys­
tem ( Part 2-5) or the full air brake 
system (Part 2-7). In the ai r booster 
system, ai r pressure mcreases or 
boosts the hyd raulic pressure applied 
to the shoes. In the full air syste m, air 
pressure is applied d irec tly to the 
shoes through a diaphragm and mech­
anicallinkage. 

If either of these two brake sys­
tems is not operati ng properly, the 
air supply system should be checked 
first. 

OPERATING TESTS 

Before performing any of the fol­
lowing tests, operate the engine unlil 
the air pressure builds up to 90 psi. 
With the air brake system charged, 
open the drain cock s in each reser-
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voir. Close the drain cocks dter all 
moisture is drained from the reser­
voirs. 

Low Pressure Indicator 

Exhaust the brake system pressure 
and observe the pressure at which the 
warning buzzer sounds. The contacts 
in the indicator should close the 
ci rcuit to the buzzer, when reservoir 
pressure is between 54 psi minimum 
and 66 psi mallimum. If the buzzer 
does not start to sound within this 
pressure range during discharge. or 
if a sounding buzzer does not stop 
within this pressure range during the 
pressure buildup. the electrical con­
nections are loose or the indicator 
va lve isddective. 

Reservoir Safety Valve 

To determine if the safety valve is 
operative, pull the exposed end of the 
valve stem . If the safety valve does 
not blow orr when the stem is pulled. 
the valve ball is probably stuck in its 
seat. In such a case, remove and dis­
assemble the va lve for cleaning. 

Governor 

With the engi ne running, bui ld up 
air pressure in the syste m, and ob­
serve at what pressure reading on the 
dash gauge the pressure stops cli mb­
ing. This is the point of governor cut­
out which should be between 118 and 
125 pounds. 

With the engine still running, slow­
ly reduce the air pressure in the sys­
tem by applying and releasing the 
brakes. Observe the pressure reading 
on the dash gauge at the point where 
the pressure starts to bui ld up again. 
This is the point of governor cut-in 
which should be between 98 and 104 
pounds. 

If the governor does not cut the 
oompressor in and out according to 
these specifications, adjust the gover­
nor pressure settings. Before adjust­
ing the governor, check the accuracy 
of the dash gauge with a test gauge. 

Check Pressure Build-Up 

With the engine running at fast 
id le speed, observe the time required 
to raise system pressure from 50 to 
90 pounds. If more than five minutes 
is requi red. perform the leak tests 
as outlined in the following para­
graphs. 

Also check for no un loading valve 
dearance. low engine idle speed, a 
slipping compressor drive belt. ClI­

cessive carbon in the compressor 
cylinder head, or a worn out air 
compressor. 

LEA K TESTS 

Compressor 

With the engine stopped, discha rge 
valve leakage can be detected by 
carefully listening at the compressor 
for the sound of escaping ai r. With air 
pressu re applied to the unloader cav­
ity (with governor cut-out), remove 
the ai r filt er or the air pick up tube 
on SD V-8 engines and check for ai r 
leaks by squirting oi l around the un­
loader plunger and stem. If ellcessive 
air leaks arc found, replace the pis­
ton seal. 

Governor 

With the governor in the cu tout 
position, test for leakage at the ell­
haust valve by applying soap suds to 
the ellhaust vent in the body. 

With the governor in the cut-in 
position. test for leakage of the inlet 
valve by applying soap suds to the 
exhaust vent in the body. 

In either of the foreg oing tests, 
leakage in ClICesS of I-inch soap bub­
ble in three seconds indicates a de­
fective governor. 

Coat the entire governor with soap 
suds to detect diaphragm, gasket, and 
cap screw leakage. No leakage is 
permissable. 

Reservoir Safety Valve 

Coat the end of the safety valve 
with soap suds. Leaks causing not 
more than a 3-inch soap bubble in 
three seconds are permissable. 

AIR-HYDRAULIC BRAKES 

The trouble diagnosis procedures 
given here apply only to the booster 
unit and the applicable air system 
components. 

First make the trouble diagnosis 
checks outlined under HydrlUlic 
Brakes and Air Supply System. Then 
perform the tests outlined in the fol­
lowi ng paragraphs.. 

OPERATING TESTS 

Air Discharg e Test 

With the air pressure at 90 psi, 
depress the brake pedal several times 
and listen for air discharge as the 
pedal is released. Rapid release of air 
pressure indicates that the booster 
unit is operating. If no air discharge is 
heard, the booster control valve is de­
fective or the connecting lines are 
restric ted. 

2.3 

Air Leak Test 

Operate the engine until the air 
pressure builds up to 90 psi. Stop the 
engine and watch the pressure gauge. 
If the air pressure drops more than 5 
pounds in 15 seconds. check for inter­
nal leaks in the syste m. particularly 
at hose or pipe connections, a defec­
tive valve or piston in the booster, 
a defective air gauge (registering in­
correctly), or leak ing governor or 
compressor discharge valves. 

Hydraulic Pressure Test 

Connect a hydraulic pressure gauge 
(capable of read ing at least 1200 psi 
pressure) to a bleeder screw opening 
at one of the brake cylinders. 

Remove the lubrication pipe plug 
from the rear of the booster body 
assembly and connect an ai r pressure 
test gauge at this point. Apply the 
brakes until approximately 60 psi is 
registered on the ai r gauge. Note the 
reading on the hydraulic pressure 
gauge. Hydraulic pressure should be 
950 to 11 00 psi when ai r pressure is at 
60 psi. If ai r pressure is higher or low­
er than 60 psi, hydraulic pressure will 
be proportionately higher or lower 
than 950 to 1100 psi. 

Hold the brakes in the fully ap­
plied position for at least one minute. 
Note the reading on the hydraulic 
pressure gauge. A low pressure read­
ing, or a drop in pressure indicates 
leakage in the booster uni t or in the 
other hydraulic system components. 

Booster Test 

With the air pressure at 90 psi. 
depress the brake pedal. Measure and 
record the distance from the pedal to 
the noor. 

Release the peda l and bleed all 
the ai r fr om the system. Depress the 
pedal, and again measure the distance 
from the pedal to the noor. The sec­
ond measurement should be approxi­
ma tely 1/ 2 inch more than the dimen­
sion obtained with the booster sys­
tem operating under ai r pressure. If 
there is no noticeable difference in 
the measurements, the booster is de­
fective. 

AIR BRAKES 

Some 01. the ai r brake system com­
ponents vary slightly from one ve­
hicle model to another in design or 
location. However, all components 
are essential1y the same in principle 
and service procedure. 

First mIke the trouble diagnosis 
checks outlined under Air Supply Sys­
te m, lAd then perform the tests 
outlined in the lollowing paragraphs. 
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OPERATING TESTS 

Check Stop Light Switch 

With a ll ai r pressure exhausted 
from the air brake system, stan the 
eng ine and move the brake valve to 
the applied position. SlOP lights should 
light before the dash gauge registers 
10 psi pressure. Release the brakes. 

Quick Release Valve and 
Relay Valve 

With the air brake system fully 
Charged, apply the brakes. Inspect 
the brake action on the wheels con­
trolled by the quick release valve o r 
relay valve in question. The brakes 
should apply promptly. Release the 
br3kes and inspect to be sure that the 
air pressure is exhausted rapidly from 
the exhaust port. Be SlIre the exhaust 
port is not restricted. 

GROUP 2-Brakes 

LEAK TESTS 

Wi th the engine stopped and the 
brakes fully applied, watch the rale 
of d rop in air pressure as regis tered 
by the dash gauge. If the pressure 
drops faster than 3 pounds per min­
ute, check the items outlined in the 
fo llowing paragraphs. 

Brake Valve 

With the pedal fully released, coat 
the exhaust port with soap suds to 
check for leaks. With the pedal fully 
applied, coat the exhaust port with 
soap suds and check for leaks. Leaks 
causing not more than a three inch 
soap bubble in three seconds are 
permissable. 

Brake Chombe rs 

With the brakes fully applied, coat 

EJ COMMON ADJUSTMENTS AND REPAIRS 

AIR CHECK OF BOOSTER 
PUSH ROD ADJUSTMENT­
MIDLAND ROSS BOOSTER 
(DASH MOUNTED- f-, BN-SOO 
THRU 600, AND B-700 SERIES 
TRUCKS 

Whenever the master cylinder or 
booster has been repaired or replac­
ed, the brake system must be checked 
fo r proper return flow of hydraulic 
brake flu id from the wheel cylinders 
to the reservoir of the master cyl­
inder. Thi s check will assu re that 
the brake booster to master cylinder 
push rod is properly adjusted to allow 
the master cylinder compensating 
va lve to open when the brake peda l 
is in the fully-released position. 

The ai r check is made after the 
brake booster and maste r cylinder 
has been installed and before the 
master cylinder hydraulic line con­
nection is made and the reservoir is 
filled with brake fluid . 

I. Connect the brake vacuum line 
to the vacuum booster, if required. 
Start the engine. 

2. Posi tion the nozzle of an air 
hose to the master cylinder discharge 
port. Place a hand over the master 
cyli nder reselVoir and apply air pres­
su re through the air hose nozzle. 

If free passage ai r pressure is felt 
on the hand located over the master 
cylinder reselVoir. the brake booster 
push rod is properly adjusted. 

If no a ir p ressure is felt on the 

hand located over the reselVoir. the 
master cylinder must be removed 
and the push rod length shortened. 
To shorten the push rod length. turn 
the acorn-type screw on the brake 
booster push rod inward, one turn at 
a time. until the air check shows the 
brake master cylinder compensating 
valve is open. 

BRAKE PEDAL ADJUSTMENT 

On dual-brake master cylinder 
equipped feh icles, the brake sys­
tems a re designed to permit lull 
stroke of the master cylinder when 
the brake pedal is lully depressed_ 
A brake pedal clearance adjust ment 
is nol required. 

In order to release the brakes, 
fluid in a hyd raulic brake system 
must flow back to the master cylinder 
when pedal pressure is released. A 
port is provided in the master cylin­
der to allow this flow, but the piston 
must move back far enough to ex­
pose the return port. To be sure tha t 
this will always happen, free-travel is 
built into the pedal linkage on 
standa rd and on frame-mounted 
booster systems. This free-travel 
preven ts the piston from becoming 
trapped in a partially re leased posi­
t ion. Pedal free travel is not always 
perceptible in dash-moun ted booster 
systems, however, because the opera­
ting clea rance for the piston is adjust­
ed at the booster push-rod, rather 
than the pedal linkage. (Refer to Part 

the clamp ring and bolt flanges hold­
ing the diaphragm in place with soap 
suds. No leaks are permi ssable. 

Quick Release Valve 

With brakes applied, coat the ex­
haust port with soap suds to detect 
leakage. Leakage in excess of a 3-inch 
soap bubble in three seconds is not 
permissable. 

Relay Valve 

With the brakes Teh"ased, coa t the 
exhaust port with soap suds and ob­
serve the leakage. 

Wi th the brakes fully applied, coat 
the exhaust port with soap suds and 
observe the leakage. 

Leakage in either of the foregoing 
tests should not exceed a 3 inch soap 
bubble in three seconds. 

2-4 fo r instructions on dash-mounted 
booster push-rod adj ustments). 

If the pedal free travel in a stand­
ard hydraulic brake system or frame 
mounted hydraulic booster system is 
less than 3/16 inch or more than 3/8 
inch (Fig. I), the pedal should be 
adjusted. 

To adjust free-travel: 
1. Push the brake pedal down by 

hand pressure, and check the free 
travel. 

2. Loosen the lock nut on the ec­
centric bolt, and rotate the eccentric 
bo lt unti l the free travel is within 
3/16-3/8 inch. 

On a P-Series truck, turn the hex 
head of the push rod to obtain the 
required free-travel. 

FIG. l - Pedol Free Travel Check 



3. Hold the bolt securely, and 
torque the lock nut to 30..35 ft· lbs. 

4. Recheck the pedal free·travel to 
make sure. ihat the adjustment did 
not change when the lock nut was 
tightened. 

BRAKE DRUM REPAIR 250 
THROUGH 1000 SERIES 
EXCEPT 4··WHEEL DRIVE· 
FRONT 

The service procedures covered 
here apply· to both nydraulic and air 
brakes. Since the F- 100 and P· IOQ 
(front and rear) and the 4-~heel drive 
front brake drum procedures apply to 
hydraulic braRes orily, they are cover· 
ed in Section 3 of Part 2-2. 

FRONT BRAKE DRUM 

1. Raise the truck unti i the wheel 
and tire clear the floor ·and remove 
the wheel and tire from the hub. 
Back off ,the brake shoe adjusting 
screw so that the shoes do not con· 
tact the brake drum. Remove the 
grease cap and the gasket (if so 
equipped) from the hub. 

2. With 4,000 through 7,000 lb. 
and 18,OOq lb. front axles, remove the 
cotter pin, adjusting nut and flat 
washer from the spindle. 

On trucks with a 9,000 lb. or 
11,000 or 15,000 lb. axle, remove the 
lock nut, the dimpled washer, the 
locking ring and the adjusting mit 
and pin ass.embly. 

3. Remove the outer bearing cone 
and roller~ Pull the hub and drum 
assembly off the wheel spindle. 

4. Remove the front wheel 10 hub 
retaining nuts or rim and tire attach· 
ing nuts. Remove the wheel or rim 
and tire from the hub and drum. 

S. Remove the brake drum retain· 
ers and attaching bolts, screws, or 
bolts and nuts. 

6. Remove the brake drum from 
the hub. 

7. Check the drum for defects or 
wear, and, repair or replace as ne­
cessary. If a new drum is to be in· 
s t~lled, be sure to, remove the protec· 
tive coating with a sujtable degreaser. 

8. Place the "brake drum to the 
hub .3 nd ipstall the retainers and re­
taining bolts, screws, or bolts and 
nuts. 

9. Install the hub and drum on 
the ~heel :spindle. Ke.ep ~he hub cen· 
.Iered on t"'e spi~dle to prerent dam­
.ag.~ }~ ,. thi grease retainer or the 
spi ndle threads. 

10. With 4,000 through 7,000 lb. 
and 18,OOQ lb. front axles, install the 
,outer bea'rjng .cone and roller and the 
nat washe.r on the spindle, then in. 
st", l1 the apjus_ling nut. With front 
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axles of 9,000 Ibs., 11,000 or 15,000 
Ibs. capacity, install the outer bearing 
cone and roller and the bearing ad· 
justing nut and pin assembly. 

II. Install the wheel and tire on 
the hub, then instal! the damps (cast 
type only), and the wheel stud nuts. 

12. With 4,000 through 7,000 lb. 
and 18,000 lb. front axles, torque the 
adjusting nut to specifications while 
rota ling the wheel. Back off the ad· 
justing nut at least one, but not more 
than two castellations (about 1/6 to 
1/4 turn). Lock the adjusting nut in 
this position with a new cotter pin. 

With 9,000 lb., 11,000 or 15,000 Ib, 
axles, torque the adjusting nut to 
specifications while rotating the 
wheel. Back off the nut 1/4 to 1/3 
turn, and install the locking ring. Do 
nOI exceed Ihe 1/4 to 1/3 turn if the 
adjusting nut must be moved ,to align 
the nut pin with a hole in the locking 
ring. 

Install the dimpled washer with the 
dimple indexed in one of the holes in 
the adjusting nut. Install the lock nut 
and torque to speci fications. Bend 
the dimpled washer over a flat of the 
lock nut. 

13. Install the gasket (if so equi p. 
ped) and the grease cap, and torque 
the wheel stud nuts to specifications. 
Instalilbe hub cap if so equipped , and 
adjust the brakes. 

REAR BRAKE DRUM 

1. Raise the truck and install 
stands. 

2. Remove the wheel and lire as 
an assembly. Then back off the rear 
brake shoe adjustment. 

3. Remoye the rear axle shaft reo 
taining nuts, adapters, axle shaft, 
and grease seal. 

4. Remove the wheel bearing lock· 
nut, lock washer, and adjusting nut. 

5. Remove the hub and drum from 
the axle. 

6. Remove the brake drum to hub 
eeta_ining screws, b.olts, or bolts and 
nuts. Then remove the brake drum 
from the hub. 

7. Gheck the drum for defects or 
wear"and repair or replace as ne.ces· 
san'. If a new drl,!m is to beil).stalled, 
'be sure to remove the protective coat· 
ing with a suitable degreaser. 

8. Position the brake drum to the 
hub and insfalf the attaching screws, 
bolts, or bj)lts and nuts. 

9: Position ~e hub 8il:d d,rum _as 
an assembly on tl:te axle and start 
the adjusting nut. 

10. Adjust the wheel bearing .nl:\t 
and then instali the wheel bearing 
lock washer and locknu_!. 

11. Install a new rear axle 0;1 
seal, ",xle shaft and gasket, stud 
adapters, and attaching nuts. 
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12. Install the wheel and tire_ as 
an assembly. 

13. Adjust the brake shoes and 
then remove the stand and lower the 
truck. 

BRAKE DRUM REFINISHING 

Minor scores on a_ brake drum 
can ~e removed with fine . emery 
cloth, provided the emery is thorougq. 
Iy cleaned off the drum after the 
operation. 

A badly scored, rough, or out·of· 
round drum should be ground or 
turned on a drum lathe. Do not reo 
move any more material from the 
drum than is necc_ssary to provide 
a smooth surface for tHe brake 
shoe contact. The refinished diameter 
should not be more tli.an . 0.060 inch 
oversize for steel backed cast iron 
drums and 0.090 foe solid cast iron 
drums except P-· IOO·F·350 full cast 
drum, which is 0.060 inch. For origi. 
nal brake drum sizes, see' Part2-8. 

If the di'ameter of the drum is 
less than 0.030 irich oversize-after reo 
finishing, install standard linings on 
the brake assemblies. If the diameter 
is over·0.030 inch, install oversize or 
shimmed linings. 

BRAKE SHOE RELINING 

1. Remove the rivets and remove 
th~ old lining. 

2. Clean the shoe thorClugh ly with 
cleaning fluid, especially the rim 
surface. Wipe the shoe dry and reo 
move- all burrs or rough spots from 
the shoe . 

3. qeck the irtside diameter .of 
the brake drum. If the diameter is 
less tiuin 0.030 inch oversize-, install 
sund'ard- linings .. If the diameter 'is 
0.030·0.060 inch oversize, install over· 
size or shimmed linings. ' 

4. Position the new lining on the 
shoe and install new riVets, beginning 
with the rivet holes near the c~nter 
of the shoe. On some ·vehi.cl.es, Jh.e pri· 
mary lining is shorter than· \he' · secon~ 
da.ry lining. If this coIJdition _exists, 
position the .shorter (p·ri mary) lini,ng 
to line up with the_ heel eni;\ oJ Ih'i.~ 
shoe. Do not .I.el brake 110i4 oil or 
grease ,oucb the _ b'ra~e lini~g. If a 
b,:ake lining . kit !s. u_sed ·1'0 _replace 
the worn linings, install all' the 
puts supplied in the ki~. 

5. qu:ck th.c , d~aranCe qet.w~eel' 
the lining and snoe rim. T.he" lining 
must se.at sn'ugly again,sJ, the rim with 
not more' th,!-n Q:095 jn,ch ~,e'patati90 
midway between , any "two' -riyets., -If 
only the linings are -repiaced -dn duo" 
serVo single. arichor brakeS with fixed 
anchor pins. the brake linings mil.~t 
be ' ca~ gra.und 0.91lU":ch at th~ end's 
after the linings are riveted to t"he '. 
bra ke'shoe. ' 
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EJ CLEANING AND INSPECTION 

BRAKE CYLINDER 

1. Clean all brake cylinder parts in 
clean denaturefil alcohol. Inspect all 
parts for wear or damage. Check the 
cylinder bore for rust, scores, or other 
damage. Be sure that the bleeder 
screw passage is clean and open. Re.­
place all parts that are worn or dam­
aged . . 

f.~ 11. .d'irt .is found in any part of 
th"e hydraulic. system, flush the en­
tire ·sY$i.~m with clean denatured 
al £:9hol. · 

MASTER CYLINDER 

1. Glean a ll master 'tyiinder parlS 
in clean denatuT,c9 alcohol; and in­
spect tbe parts for wear or damage, 
replacing them as required. When a 
master cl;linder repair kit is used, 
insta ll a ll of the pa rts supplied in Ihe 
kit . 

2. Check the ports and vents in 
the master cylinder 10 make sure 
that all arc open and free of fore ign 
matter. 

3. On a single brake system mas­
ter cylinder, check to see if the 
sp' ring. valve (riveted to the front 
end 6f ·the piston) is loose or has 
moved po that the piston ports a re 
open, replaCe the piston. 

4 . inspect the cylinder walls ,for 
scores or rust, and recondit ion them 
i .f neCessary. Hone the cylinder walls 
no more than necessary (0.003 inch 
'maximum), e'itber to remove scores 
and' i"v:st; or to obtain a smooth wall 
surfate:-~Remove any burrs or loose 
metal that may have resulted from 
the 'lioning operation, and clean the 
c~ lindef (with clean denatured alcohol. 

BRAKE ORUM~ ' AND LININGS 

1. ;Alter !emoving one front' wheel 
apd drum from the vehicJe. inspect 
ilie arum '.~ ~r3:k~ ·sIi9.e linings for 
w~ar or- d.a rp.age that "i"01~ 1$I affc:;ct 
brake operatI on. Do not let brake 
iluiil .• oil or grease lou.ch th~ drum 
or linings. . 

2 . . A ,brake sl!o.e sbould' be' reliSied 
'wlieJ;l th~ iining 'fa q IS worn ·to wit~i~ 
'1/;32 jf!~h of any rivet head, or wh,en 
tlie .t~ning has been soa~¢ WIth 
brake .fluid oi l or grease. If a worn 
tinipi)s " no~ repla~, th~ brake d,rum 
maY ' become s~v~r~ly. d.a~a~cd. 
Always replace' the. pn.mary an~ 

-~C(ind.ar"Y brake : s; h~e lining ' ~sse ~­
blies 9D. bo.h front 'ot ~oth rear brake 
a'sscmbJies 'atthe sa me: Ii me. 

3. Before rel ining a brake shoe, 

inspect the shoe 'for distortion, cracks, 
or looseness between the rim and 
web. If one of these conditions exists, 
replace the shoe. D~ not atte mpt to 
repair a da maged brake shoe. 

4. If the drum and linings are in 
good condition, install the wheel and 
drum. The condition of the drums and 
linings of r~e other- three wheels .will 
usually be about the sa me as that 
found at the wheel that was.re.mofed. 

5. Add enough heavy-duty brake 
fluid to .the maste.r 'cylinder reseryoir 
to bring the level to within 1/ 4 to 
1/2 inch of the top of theJiller neck . 

6. Check to be sure that the park­
inS" brake handle is fully released be­
fore ma king any brake adjustment. 

7. Check the front brake anchor 
pin nut with a wrench (on brake as­
semblies with an adjustable anchor 
pin). If tbe bolt is loose, torque it to 
8(). IOO ft -Ibs. 

BRAKE BOOSTER 

I. After disa"embly. immerse all 
metal parts in a suitable cleaning sol­
vent and dry them with compressed 
air. Use only alcohol on rubber parts 
or parts contai ning ruhber. Arter the 
parts have been thoroughly cleaned 
and rinsed in cleaning solvent. the 
metal parts which come in contact 
with hydraulic brake fluid should be 
rewashed in clean alcohol before as­
semhly. Use an air hose to blow dirt 
and cleaning fluid from the recesses 
and internal passages. When overhaul­
ing a power booster, usc all parts 
furnished in the repair kit. Discard 
all old rubber parts. 

2. Inspect all other parts for dam· 
age or excessive wear. Replace dam­
aged or exceSSively worn parts: If the 
inside of the booster body is rusted 
or corroded, polish it with s1C,c1 wool 
or fine emery Cloth. Replace the body 
shell when SoCored. Inspect the mas· 
ter cylinder bore fo r signs" o' ''5Coring, 
rust, pitting or etching. Any of theSe 
conditions will require teplacement 
of the cylinder. 

I .• Inspect tbe cam$aft 9usbjngs 
and replace it wo~ or damaged. 

2. Check tile anchor pins and . ~hoc;­
to-cam rollers for wea~' or damage, 
.imp replace, ifrequ i re~ . 

3. Chetk' thickne'ss of the brake 
li.ning. at the center ~f tl)e slioe. ana 
r~p l ace, if necessary. 

4. C lean, i.n§pect , ,ana· . ,re pla ce 
worn or damaged parts. Coat the 

anchor pins and cam lobes with l u­
briplate before installing the shoes. 

BENDI X WEDGE-TYPE 
AIR BRAKES 

Clean the metal p.arts in a non­
oily cleaning solvent. Replace the rub­
ber parts whenever the brake is dis­
assembled. Replace damaged or .worn 
metal parts. 00 - not use g~soline or 
hot water solutions on metal ·parts. 

Inspect the foll owing parts and re­
place defective pieces: 

WEDGE 

C heck rod and wedge surfaces ror 
scori ng. The wedge anglc. lO G . 140 or 
18 0 

, is stamped on the ~ide of the 
wedge. If the wedge assembly must 
be replaced, use an assembly with 
the same wedge angle. 

PLUNGE RS 

Check outside surface for scoring. 
On anchoring plungers, check shqe 
web slot for roughness. 

ADJ USTING SC REW AND 
NUT 

Check for sheared threads. Check 
adjuster ring teeth for wear. 

l.IN K 

Check shoe ·web slot for roughness 
and cracks. 

ROLLERS 

Check for score marks, cracks or 
nat spot!. 

SPR ING. CLIP 

Ch~ck clip for 'fatigue c r~cks. 

A\!fOMATIC ADJUSTMENT 
LEVER AN D SPRI NG 

Inspect faT broken spring. Check 
lever for fatigue.cracks and distort ion. 

OVERWAD SPRING 

Inspect . spiipg for .. fatigue cracks. 
Replace if test load is less iPan 13 
lb. when spting tinds ar.e compr~ssid 
1/2 inch apart. 

ACI' l!ATOR C.ASTING 
(TORQUE SPIDER ), 

Inspect mat hinedbores for rough . 
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ness. Usc emery cloth to remove any 
rough areas which interfere with 
plunger movemcnt. Check automatic 
adjuste r pin for corrosion or distor­
tion. Check the shoe guidc bosses and 
steady rcst for roughness on the 
rubbing surfaces. Inspect the mount· 

ring and holes of torque spider for 
cracks. 

INSP ECTION OF ADJ USTE R 

Clean all metal parts in a non-oi ly 
solvent. Replace all damaged or worn 
parts, and whenever the brake is dis-

2-7 

assembled, replace all rubber parts. 
Coat all threads and bearing surfaces 
of links with Bendix Special Brake Lu­
bricant or brick Lubriplate. Use same 
lubricant on plunger and also dip 
spring and lever in light oil. Check 
and refinish bores, if necessary, with 
crocus cloth or hone. 
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TROUBLE SYMPTOMS 

POSSIBLE CAUSES OF TROUBLE 

Mechanical Resis tance al Pedal or Shoes X X 
Brake Line Restricted X X X x 
Leaks or I nsufficient Fluid X X X 
Improper Tire Pressure x X 

Di storted or Improperly Adjusted Brake Shoe X X x X X 

Faulty Retracting S;lring X X 

Drum Out of Round X X X 

Lining Glazed or Worn X x X X X 
Oil or Grease on Lining x X X X 

Loose Backing Plate X x X 
Loose Lin ing x 
Scored Drum X 

Dirt on Drum lining Surface 

Faulty Bra ke Cylinder X X X 
Dirty Brake F luid X X X 

Faulty Master Cylinder 

Air in Hydraulic System 

Self.Adjusters No! Operating 

Insufficient Shoe to Backing Plale 
Lubrication 

T ire Tread Worn 

Poor Lining to Drum Contact 

Loose Front Suspension 

ThrC;lds Left by Drum Turning T ool 
Pulls Shoes Sideways 

Cracked Drum 

One Section Dual Brake 
System Is Inoperative 

Differential Pressure Valve 
Is Not Centered 

Wiring To Warning Lamp 
Sw itch IsGrounded 

Warring Lamp Switch Is 
Grounded 

Warning Lamp Is Burned Out 

Warning Lamp Switch Has 
An Open Circuit 

Wiring to Warning Lamp Has Open Circuit 

X 

X 

X 

FIG. 2- Diag nosis Guid e - Standar d Hydr aulic Brakes 

X X 
X X 

X X 

X 

x 
x 

X 

" . ia' -'" o • 

Z '" 

X 

X 

X X 
X X 

X 

x 
x 

X 

X 

X 

X X 

X 

E 
u 

X 

x 

x X 

x 

X 

x 

x 
X 

x 



PART 2.1-General Brake Service 2.9 

BOOSTER INO PERATIVE- The trouble may be caused by vac- booster from the car. Separate the 
HARD PEDAL uum leakage. Disconnect the vacuum fron t shell from the rear shell, and 

line at the booster, remove the vac- check th' valve "d "xl assembly 
uum manifold and check valve assem- reaction disc, diaphragm plate. and 
bly, and look for a sticking or faulty diaphragm assembly for damage that 
check valve. Check all vacuum con- would cause leaks. When assembling, 
nections for leakage or obstruction. be sure that the diaphragm assembly 
Check all hoses for a leaking or col- is properly positioned. Improper loca-
lapsed condition. Repair or replace tion could cause leakage between the 
parts as necessary. vacuum and atmospheric sides of the 

If th, foregoing procedure does diaphragm. 
not eliminate the trouble. remove the 

BRAKES DRAG OR G RAB The condition is probably caused Clean, inspect, and replace parts as 
by a sticking valve plunger assembly. necessa ry. 
Remove and disassemble the booster. 

SElf APPLICATION Of Remove and disassemble the boost- for a sticking or unseated valve poppet. 
BRAK ES WHEN er. Check for a leak in the rear shell. Clean, inspect, and replace parts as 
EN GINE STARTS Check the diaphragm for being out necessary. Be sure that the diaphragm 

of locating radii in the housing. Check is properly loca ted wh en assembling. 

FI G. 3- Diagnosis Guide - Power Brakes Vacuum Booster - Bendix Dash Moun ted 

BOOSTER INOPERATIVE Check " follows to '" if th' Brake pedal linkage sticking. 
HARD PEDAL 'power unit ;, operating : With th' Faulty vacuu m check valve. 

engine stopped, depress th' brake Collapsed or leaking vacuum hose. 
pedal several times to eliminate all Plugged vacuum fittings. 

' vacuum from the system. Apply the Leaking vacuum chamber. 
brakes, and while maintaining pres- Vacuum check valve sluck in closed 
sure on the pedal, start the engine. position. 
If the unit is operating, the brake Leak in bellows assembly. 
pedal will move forward slightly when Diaphragm assembly out of place 
engine vacuum power is added to the in housing locating radii: 
foot pressure 00 th, pedal. If th' Vacuum leak ;0 automatic trans-
unit is not operating, there wi ll be mission T.V. vacuum line connection 
no pedal action. or fitting . 

If this check shows that the unit Vacuum leak in forwa rd, vacuum 
is not operating, check for the fol- housing. 
lowing: 

BRAKES DRAG Sticking valve plunger. 

BRAKES GUB Sticking actuating valve assembly. 

SELf APPLICATION OF Leak in rear housing. pressure into rear chamber. 
BRAKES WHEN ENG INE Diaphragm 0", of locating radii Sticking " unseated atmospheric 

STARTS in housings and allowing atmospheric va lve. 

FIG. 4- Diag nosis Guide - Power Bra kes Vacuu m Booster - Midland Dosh Mou nted 
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BRAKE PEDAL KICKS This condition may be caused by Replace the slave cylinder piston and! 
BACK WHEN APPLIED , defective hydraulic piston check or pi ston cup. 

valve • r slave cylinder piston cup . 

ROUGH ENGINE IDLE Check f.r vacuum leaks ;0 'ho This condition may also be ca used by 
WITH BRAKES RELEASED vacuum line, loose hose connections, vacuum leaks " U,o control va lve 

a loose body clamp, or a weak con- diaphragm, " <ho valve piston ". 
tro l valve piston re turn spring. Check sembly. or at the power diaphragm. 
all connections and tighten them or Remove: "d overhaul Iho booster 
replace damaged parts as required. assembly. 

ROUGH ENGINE IDLE OR Check <ho condition .f 'ho air valve plate. or the control valve pis-
Sf ALL AND HARD PEDAL clea ner. H it is clogged wilh dirl, re- Ion nol scaling prope rly on the plale 
WITH BRAKES APPLIED place the air cleaner fell. A sticking may also cause this condi t ion. In ad-

control valve piston, leaks " <ho di tion, ,"0 booster diaphragm m" 
control va lve diaphragm or atmos- be damaged. Remove and overhaul 
pheric valve seal, dirt on the control the booster assembly. 

INTERMITTENT HARD Check for an obstructed ai r clean- draulic fluid . Clean or replace dam-
BRAKE PEDAL er, a defective vacuum check valve, aged parts. rdill the hydraulic sys-

or a slave cyli nder piston sticking in tern with new heavy-d uty type brake 
the bore due to dirt or inferior hy- rluid. and bleed the system. 

HARD PEDAL- BOOSTER When , ruptured diaphragm ;, Gasoline can get on the diaphragm 
DIAPHRAGM RUPTURED found, check f.r gasoline odor 00 fr om the intake manifold if the vac-

the diaphragm . Gasoline will deteri- ""m check va lve ;, defective . r ;f 
orate <he diaph ragm ,,'" cause , hoses arc not routed correctly. 
premature fai lure. 

BRAKES DO NOT C heck <he rea r .f <he vacuum conlrol va lve piston holds the brakes 
RELEASE chamber for damage. Th is cond ition in an applied position, disconnect the 

m" ,I., be caused b, ' sticking booster vacuum line from the vac-
control valve piston. , faulty slave uum check valve and insta ll a pipe 
cylinder piston check valve, dirty brake plug ;, Ihe check valve opening. 
flu id, a st icking slave cylinder piston, This permits the brakes to release. , sticking push rod, . r , faulty Manua l application . f brakes m" 
check valve in the end cap. Remove then be made wi thout assista nce fro m 
and overha ul the booster. the booster. 

In case of emergency, if a sticking 

FIG. 5-Diagnosis Guide - Power Brakes Vacuum Boosters - Frome Mounted 

AIR PRESSURE BELOW Defective air gauge. Low e ngi ne speed. 

NORMAL Compressor worn out. Excessive carbon in the compres-
Compressor discharge valve lea k- sor head or discharge line. 

age. Clogged compressor air strainer. 
Slipping compressor drive bel\. Defective .r improperly adj usled 
Open reservoir drain cock. governor. 
Excessive leakage at lines and fi t- Compressor inlet valves stuck 

tings to reservoir tank. closed . 

AIR PRESSURE RISES Defective .r improperly adj usted Excessive clearance " <ho com-
ABOVE NORMAL governor. pressor unloading va lves. 

Compressor unloading valves stuck Leak at compressor unload ing pis-
closed. ton seal. 

Restriction in the passage between Carbon deposits 
" 

cavi ties bo· 
the governor and the compressor un- neath unloading piston and passages 
loading mechanism. in the compressor cyli nder head. 

Defective air gauge. 

CONTINUOUS OR Loose d rive pulley. Excessive carbon deposits 
" 

'he 
INTERMITTENT Worn .r burned ."' compressor compressor cylinder head. 
COMPRESSOR KNOCKS bea rings. 

SAFETY VALVE Governor cut-out setting adjusted Defective or improperly adjusted 

" BLOWS-OFF" too high. safety va lve. 
Above normal system pressure. 

EXCESSIVE Oil OR WATER Failure to drain the reservoirs " Worn compressor piston rings. 
IN THE BRAKE SYSTEM regular intervals. Dir ty compressor air filter. 

FIG. 6-DI09no515 GUide - Air Supply System 
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BRAKES WILL NOT APPLY 

BRAKES APPLY BUT 
BRAKING IS NOT 
ADEQUATE 

BRAKES APPLY TOO 
SLOWLY 

BRAKES Will NOT 
RELEASE 

BRAKES RELEASE TOO 
SLOWLY 

GRABBY BRAKES OR 
UNEVEN BRAKING 

When trouble-diagnosing, investi­
gate the entire system since braking 

Compressor not operating. 
Broken or disconnected air line. 
Defective brake applying valve in 

truck or in towing vehicle. 

Vehicle is overloaded . 
Compressor drive belt is Slipping. 
Low air pressure in brake system 

due to leak in lines or fillings. 
Leak at the ai r chambers. 

Low air pressure in system. 
Restricted air hose or tubing. 
Excessive air leakage in system. 
Defective brake applying valve in 

truck or in towing vehicle. 

Defective brake applying valve in 
t ruck or towing vehicle . 

Two-way hand va lve in towing 
vehicle is in emergency position. (If 
trouble is in trai ler brakes only.) 

Broken wedge return spring in 
brake actuator housing. 

Defective brake applying valve in 
truck or towing vehicle. 

Restricted air line. 
Weak or broken brake shoe-to­

shoe springs. 
Weak wedge return spring in act­

uator. 

Defective brake applying valve in 
vehicle or towing vehicle. 

Defective emergency relay valve. 
(If trouble is in trailer brakes only.) 

Grease on lin ings. 
Scored or broken brake drum. 
Distorted brake shoes. 

problems may originate in many parts 
of the air brake system other than 

FIG. 7- Diagnosis Guide - Wedge- Type Air Brakes 

2.11 

Defective emergency relay valve. 
(If trouble is in trailer brakes only.) 

Punctured diaphragm in air cham­
ber. 

Glazed linings in the wheel brakes. 
Brakes not properly adjusted. 
Brake drum broken or cracked . 
I mproper brake blocks. 

Defective emergency relay valve. 
(If trouble is in trailer brakes only.) 

Leak at air chambers. 
Icc from condensed water in air 

tanks or hose. 

Brake shoes adjusted too close to 
brake drum. 

Atmospheric vent on air chamber 
plugged. 

Insufficient air pressure to re­
lease spring brakes. 

Shoe gu ide ledges dry or corroded. 
Binding of wedge actuating mech­

anism because of inadequate lubri­
cation. 

Plungers corroded and frozen in 
cylinder bOTe. 

Lining loose on shoes. 
Loose wheel bearing. 
Brake drum out-of-round. 
Binding of wedge actuating mech­

anism because of inadequate lubri­
cation. 

the basic wheel brakes. 
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LEAKING SPRING BRAKE Check air lines and connections. breather "P opening when spring 
(Air Prenure L05S) If air exhausts constantly from brake has been charged with air, rc-

service brake port when spring brake place main seal. 
has been charged wi th air, replace If air bubbles appear from under 
pushr~ seal. release bolt head, replace colla r seal. 

If '" exhausts constantly from 

NO PARKING BRA KE Spring brake is mallually released. Improper adjustment or wedge 
Screw in release bolt. brakes. Check automatic adjuster 

Spring failure. Disassemble unit mechanism for correct assembly and 
and replace spring. operation. 

Service brake chamber piston rod Damaged " incorrectly assem-
not mated with wedge shaft. bled wedge brake. Check mechanism. 

LEAKING SERV ICE BRAKE Check all lines and connections. spring brake port when service brake 
AIR CHAMBER Charge service brake chamber with chamber has been charged with air, 
(Air Pressu re Loss) air. Soap or oi l test clamp ring. If replace pushrod seal. 

bubbles appear, tighten clamp ring. EJlamine diaphragm ror wear, 
If bubbles persist, replace diaphragm. cracks or rupture. Replace, if neces-

" air eJlhausts constantly from sary. 

SPRING BRAK E WILL NOT Check air lines and connections. sure at end of a ir line. 
RELEASE WITH AI R Insufficient air pressure being d , - Damaged or incorrectly assembled 

livered to spring brake. Check pres- wedge brake. Check mechanism. 

FIG . 8-Diagnosis Guide - Air Parking and Safefy Broke 

IN SUFFI CIENT BR AKING Binding control valve piston d" Defective hydraulic cylinder pis-
to swollen piston seals. ton. 

BRAKES APPLY TOO Brake shoes improperly adjusted. EJlcessive air leakage when brakes 

SLOWLY Low system air pressure. are applied. 
Control valve delivery pressure too Restricted brake lines or hoses. 

low. 

BRAK ES RELE ASE TOO Weak control valve piston return port. 

SLOW LY spring. Hydraulic piston binding ;, 'h' Restricted control valve eJlhaust cylinder. 

BRAKES DO NOT APPLY Restricted or broken lines or hoses. Dented or damaged booster body. 
Clogged or damaged control valve. 

BRAKES DO NOT RELEASE Defective control valve piston. Broken booster piston return 
Defective hydraulic piston. spring. 
C logged master cylinder vent. 

BRA KES G RAB Intermittent bind ;, <he control 
valve piston. 

FIG. 9- Diagnosis Guide - Air Hydroulic Brakes 
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INSUFFICIENT BRAKING Low reservoir pressure. sure too low due to a malfunction in 
ACTIO N Brakes need lubrication, adjust- the valve or incorrect adjustment of 

ment, or relining. the treadle linkage. 
Foot control valve delivery pres-

SLOW BRAK E ACTION SLOW APPLICATION SLOW RELEASE 

Lack of lubrication at brake ' hoc Restri cted port, wea k return 
camshafts. spring, or other defect in foot control 

Low reservoi r pressure. valve. 
Excessive leakage during brake ap- Brakes require lubrication or ad-

plication . justment. 
Restri cted ., damaged pipes ., Restricted "' damaged pipes ., 

hoses. hoses. 
Defective foot control va lve "d Defective ., restr icted quick ,,-

treadle linkage. lease valve or relay va lve. 
Broken retraction spri ngs or bind-

ing hold pins. 

BRAK ES INOPERATI VE BRAKES DO NOT RELEASE BRAKES DO NOT APPLY 

Restricted brake lines. Low reservoi r pressure. 
Weak return spring or other defect Restri cted ., broken pipes ., 

in foot con trol valve. hoses. 
Broken brake shoe retracting Defective foot control \·aJve. 

springs or rusted front anchor pins. 

UNEVEN O R Grease on brake li nings. Brakes need adj ustment, lub rica-
GRABBING BRAK ES Out-of- round brake drums. lion. or relining. 

Bind in brake shoe mountings. Leaking brake chambers. 
Defective foot control valve. Broken brake chamber piston ,,-
Wet bra kes. turn spring. 

Q UICK AIR PRESSURE BRAKES RELEASED BRAKES APPLIED 
DROP WITH ENG IN E 
STOPPED Excessive leakage at foot control Excessive leakage in brake cham-

valve, governor, compressor discharge bers, bra ke chamber diaph ragms, tube 
valve, or at other points in the system. and hose connections, or foot control 

valve. 

FI G. 10- Diagnosis Guide - Com-Type Air Brokes 
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D DESCRIPTION AND OPERATION 
Conventiona l hydraulically operat­

ed service brakes (Fig. I) arc st.andard 
equipment on 500 through 800 Series 
and on some 850 and 9S0 Serics Ford 
Trucks. 

A dual· master cylinder brake sys­
tem (Fig. 2) is used as standard equip­
ment on F-IOO through 3S0 and 
P- lOO Series models. 

A code letter is stamped on the end 
of each dual· master cylinder body 
casting for easy service identification. 
The truck models, type of brakes and 
the identi fication code letters are 
shown on the dual-master cylinder 
identification chart (Fig. 3). 

The dual, master cylinder con­
ta ins a double hydraulic cylinder with 
two fluid reservoirs, two hydraulic 
pistons (a primary and secondary) 
and two residual check valves. located 
in the outlet ports (Fig. 4). On all 
veh icles except the F-3S0 Series, the 
master cylinder secondary systems out· 
let port is connected to the rear 
brakes and the primary system brake 
outlet port is connected to the fron t 
brakes. On the F·35O Series truck 
models, the master cylinder secondary 
system outlet port is connected to the 
h ont brakes and the primary system 

outlet port is connected to the rear 
brakes. 

The master cylinder primary and 
secondary pistons funct ion together 
when the primary and secondary 
systems are fully operative. 

With the master cylinder and 
front and rear brake systems filled and 
bled, a solid column of fluid is located 
on both the primary and secondary 
pistons. Upon appl ication of the 
brakes at the brake pedal. fluid is 
displaced by the piston into the wheel 
cylinders 10 activate both the front 
and rcaT brakes. Upon release of 
brake application, the brake fluid re­
turns from the wheel cylinders 
through the front and rear brake lines 
and residual check valves to the mas­
ter cylinder bore. 

Failure in either the front or rear 
brake system does not result in fail· 
ure of the entire hydraulic brake 
system. For example: 

Should hydraulic failure occur in 
the rear brake system. the hydraulic 
pressure from the primary piston 
(which actuates the front brakes on 
all except F-3S0 Series truck models) 
causes the unresisted secondary piston 
(which actuates the rear brakes on 

all except F-3S0 Series truck models) 
to bottom out in its bore. The pri· 
mary piston then proceeds 10 actuate 
the front brakes with the continued 
stroke of the brake pedal. Fluid un­
der pressure will continue to be dis­
placed by the front brake (prima ry) 
system allowing braking at the fron t 
wh eels. 

Should a failure occur in the pri­
mary (front brake) hydraulic system. 
the initia l brake pedal stroke would 
cause the unresisted primary piston 
10 bottom out on the secondary pis­
ton . Continued pedal stroke will move 
both pistons and the fluid under pres­
sure applied by the secondary piston 
will apply the rear brakes. 

As noted in the aforementioned 
description and the example above, 
the brake systems for the F-3S0 
Series trucks are the reverse of the 
systems in the example. However, 
the operating principle for the F-35O 
Series trucks is the same. 

Failure in one independent hydrau­
lic system does not affect the hy- · 
draul ic flu id displacement of the other 
independent system. In addition. hy. 
drau lic output pressure remains basi· 
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cally the same for the same pedal 
effort. 

The: increased pedal travel and ped­
al eHort required 10 compensate for 
the loss of the: failed ponicn of the 
brake: system provides adequate warn­
ing that partial brake: failure: has 
occurc:d. With Ihe ignition switch 
turned on, a dual brake: warning light 
on the instrument panel will .Iso 
india lt. brake system failure. 

Brake lines (tubes) are connected 
from th e: brake master cylinder pri­
mary and secondary system outlet 
ports to the: pressure differential 
valve assembly (Fig. 5). The e\cctrical 
brake warning switch, and the brake 
lines (tubes) leading from the differ­
ential valve: assembly to the: front and 
rear wheel brake cylinders are also 
shown in Fig. 5. 

The brake: system hydraulic pres­
sure differential valve assembly and 

Master 

GROUP 2-Brakes 

the mechanically operated electrical 
switch operates the dual brake system 
warning light. The spring. loaded 
switch plunger contacts the bottom of 
a tapered shoulder groove in the cen· 
ter of the diHerential valve. O-ring 
seals a rc used in the seal ring lands 
ncar each end of the valve (Fig. S). 

As noted previously, the brake 
systems for the F·3SO Series trucks 
are the reverse of the F-JOO, F-2SO 
and P- IOO Series trucks. However, 
the operating principles of the differ­
ential valve a re the same as noted in 
the following example: 

Should a failure of the rear brake 
system occur, hydraulic fluid pressure 
in the rear brake (secondary system 
on all except F-3S0 Series trucks) 
system would drop. During brake ped­
al operation, the fluid pressure build 
up of the front brake system (primary 
system- on all except F·3SO Series 

Cylinder 
Truck Identification Color 

Model Code Code 

P-IOO V Yellow 
F·)OO 4x4 J R«l 
F-JOO-2SO .x2 R None 
. 'x' 0"' 

F·350 H Green 

FIG. 3-Dual Master Cylinder Identification Cnort 

(CHECK) VALVE 

SEAT 

o· RING 

FIG, 4- Duol Moster Cylinder-P and F·Series-Typical 

trucks) would force the differential 
valve toward the low pressure a rea 
(secondary system outlet port). Move­
ment of the differential valve forces 
the switch plunger upward over the 
tapered shoulder to close the switch 
electrical contacts and lights the dual 
brake system warning lamp. signa ling 
a brake system fai lure. 

Conversely, failure of the primary 
system (front brakes) would force the 
diUerential valve toward the low 
pressure a rea (primary brake system 
outlet port) and activate the brake 
warning switch mechanism in the 
same ma nner as described above. 

The standard hydraulic brake sys­
tem on some trucks is assisted by a 
vacuum booster which may be instal­
led as ei ther standard or optional 
equipment. Other trucks use an op­
tional compressed a ir booster (ai r-hy. 
draulic unit) to provide a power assist 
to the hydraulic brakes. 

The master cylinder converts physi. 
cal force from the brake pedal and 
booster into hydraulic pressure against 
the pistons in the wheel cylinders. The 
wheel cylinder pistons in turn convert 
hydraulic pressure back into physical 
force at the brake shoes. 

All Ford truck models have in­
ternal expanding shoes. The different 
types of brake assembly vary in the 
way that the shoes are anchored, in the 
number of wheel cylinders used at each 

RING 

PUSH ROO 
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HOLD·DOWN 
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BRAKE LEVER 

ACJUSTER SPRING PARKING BRAKE CAm-~ 

HOUSI NG RETAINER REAR BRAKE PARKING BRAKE 

CABLE AND 
HOUSING 

FIG. 6-$elf Ad justi ng Broke Assembl ies - F· l00 Series 

wheel, a nd in the number of pistons in 
the wheel cylinder. 

In the sing le anchor type, both 
brake: shoes arc: mounted to the same 
anchor and are actuated by one wheel 
cylinder. In the uni-servo, single an­
chor brake, the wheel cylinder has 

only one piston which e llerts force 
against the upper end of the primary 
shoe (Fig. 20). In the duo-servo, single 
anchor bra ke, the wheel cylinder has 
two pistons. One piston uerl.S force 
against the upper end of the primary 
shoe; the other piston exerts force 

FRONT BRAKE 

CABlE 
GUIDe 

SHOE 

SCREW 

H1 33\hA 

against the upper end of the secondary 
shoe (Figs. 6 and 7). 

In the double anchor type. each 
shoe is mounted to a sepa rate anchor. 
The shoes are ac tua ted by one duo­
servo (two piston) cylinder at the up­
per end. 
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REAl! SRAKE 

FIG. 7-Sell Ad;usting Broke Assemblies - F·250 Series 

The fron t wheels of ~ome trucks are 
eq uipped wi th two cylinders, each hav­
ing onc piston (Fig. 21). The piston 
in one cylinder exerts fo rce against 
one end of one shoe; the piston in the 
other cylinder exerts fo rce against the 
opposite end of the other shoe. 

The rear wheels of some vehicles 
a re equipped with two cylinders, each 
having two pistons (four pistons 
tota l), Each of the four pistons exerts 
force against one: end of onc shoe 
(Figs, 22 and 23). 

SELF ADJUSTING BRAKES 

Single anchor duo servo type brake 
assemblies equipped with a self adjust. 
ing mechanism are used front and rear 
on F·IOO, P-lOO and F·250 trucks. The 
F-250 self-adjusting brake differs from 
the brake used on the F- and P-lOO 
and is not interchangeable. 

f-IOO AN D P-HIOT YPE 

The self-adjusting brake mechanism 
consists of a cable, cable guide, adjust­
ing lever, and adjuster spring (Fig. 6). 
The cable is hooked over the anchor 

pin at the top and is connected to the 
lever at the bottom. The cable is 
connected to the secondary brake 
shoe by means of the cable guide. The 
adjuster spring is hooked to the pri­
mary brake shoe and to the lever. 

The automatic adjus ter ope rates 
only while the truck is moving rea r­
ward and the brake pedal pressure is 
firmly applied. 

With the truck moving rearward 
and the brakes applied the wrap­
around action of the shoes following 
the drum forces the upper end of the 
primary shoe against the anchor pin. 
The action of the wheel cyli nder moves 
the upper end of the secondary shoe 
away from the anchor pin. The move­
ment of the secondary shoe causes the 
cable to pull the adjusting lever up­
ward and against the end of a tooth on 
the adjusting screw star-wheel. The 
upward travel of the lever increases as 
lining wear increases. When the lever 
can move upward far enough it passes 
over the end of the tooth and engages 
the tooth. When the brakes are re­
leased, the adjuster spring pulls the 
lever downward causing the starwheel 
to turn and expand the shoes. The star-

EJ IN· VEHICLE ADJUSTMENTS AND REPAIRS 
BRA KE SHOE ADJUSTMENT 

The brake drums should be at nor­
mal room temperature, when the brake 

shoes are adjusted. If the shoes are 
adjusted when the shoes a re hot and 
expanded, the shoes may drag as the 
drums cool and contract. 

FRONT BRAKE 

GREEN ON 
PR IMARY 

~" RIGHT SIDE 
REO ()/oI 

PRIMARY .. " 
L€FT SIDE 

wheel is turned one tooth at a time as 
the linings progressively wear. 

Wi th the truck moving forward and 
the brakes applied, the secondary shoe 
is against the anchor pin and the 
pri mary shoe is moved toward the 
drum. Therefore, the adjuster does not 
operate. 

T he rear brake assembly is basical­
ly the same as the front brake. The 
conventional park ing brake lever, lin k, 
and spring a re used in the rea r brake. 

The anchor pi ns on F- and P-lOO 
brakes are fixed and non-adjustable. 

f-250 TYPE 

The self-adjusting bra ke used on the 
F-250 is basically sim ilar in operation 
to that used on the F- and P- IOO. 
However, the adjus ter lever moves 
upward to turn the star- or ratche t­
wheel, ra ther than downward as on the 
F-, P-lOO. 

The parking brake operation differs 
fro m the F-, P-lOO type brake. As can 
be seen in Fig. 7, a positive cam ming 
effect is applied di rectly to the brake 
shoes by the actuating lever bolted to 
the fi,.;ed anchor pin. 

A minor brake adjustment re-es­
tablishes the brake li ning-to-drum 
clea rance and compensates fo r normal 
lining wea r. 



A major brake adjustment includes 
the adjustment of the brake shoe an­
chor pins, as well as the brake shoes. 
Adjustment of the anchor pin permits 
the center ing of the brake shoes in the 
drum. 

Adjustment procedures for each 
type of bra ke assembly are given under 
the applicable heading. 

SELF ADJ USTI N G BRAKES 

The brake shoes are automatically 
adj usted when the truck is d riven in 
reverse and the brakes applied, A 
manual adjustment is requi red only 
after the brake shoes have been relined 
or replaced. T he manual adjustment is 
performed while the drums are re­
mon.-d, using the 1001 lind the proce­
dure dela il('d below. 

When adjusting the rear brake 
shoes, check the parking brake cables 
fo r proper adjus tment. Make sure that 
the equalizer operates freely. 

To adjust the brake shoes: 
I. Use Rotunda Tool HRE 8650, 

(Fig. 8) to de termine the inside diame­
ter of the drum braking surface. 

2. Reverse the tool as shown in Fig. 
9 and adjust the brake shoe diameter 
to fit the gauge. Hold the au tomatic 
adjus ting lever out of engagement 
while rotating the adjusting screw, to 
prevent burring the screw slots. Make 
sure the ldjusting screw ro tates freely. 
If neces~ary, lubricate the adjusting 
screw threads with a thin, uniform 
coating of C I AZ- 19590- 8 Grease. 

3. Rotate Tool HRE 8650 around 
the brake shoes to be su re of the 
setti ng. 

4. Apply a small quant ity of high 
temperature grease to the poin ts where 
the shoes contact the carrier plate, 
being careful not to get the lubricant 
on the linings. 

5_ Install the drums. Install the 
retaining nuts and tighten secu rely. 

6. Insta ll the wheels on the drums 
and tighten the mounting nuts to 
specifica tion . 

7. Complete the adjustment by ap­
plying the brakes several times while 
backing the vehicle. 

8. After the brake shoes have been 
properly adjusted, check the operation 
of the brakes by mak ing several stops 
wh ile operating in a forward direction. 

If a brake drum will not come off, 
insert a narrow screwd river through 
the brake adjusting ho le in the ca rr ier 
plate, and disengage the adjusting lever 
fr om the adjusting screw. While thus 
holding the adjusting lever away from 
the adjusting screw, back off the adjus­
ting screw with the brake adjusting 
tool (Fig. IS). Back off Ihe adjust ment 
only if the drum cannol be removed. 
Be very careful nol to burr, chip, or 
da mage the notches in the adjusting 

PART 2-2-Hydraulic Brakes 

screw: otherwise, the self adjusling 
mechani sm will nol funclion prope rly_ 

SINGLE ANCHO R BR A KE 

Minor Ad ju stment 

The single anchor brake is adjusted 
by turning an adjusting screw located 
between the lower ends of the shoes. 

I. Raise the truck until the wheels 
clear the fl oor. 

2. Remove the cover from the ad­
justing hole at the bottom of the brake 
carrier plate, and turn the adjusting 
screw inside the hole to expand the 

_ HRf8650 

H 1411·8 

FIG . 8 - Meosu ring Drum 

FIG. 9- Meosu ri ng Shoes 

FIG. IO-Single Anchor Broke Shoe 
Adjustment 
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brake shoes until they drag against the 
brake drum and lock up the drum. 
Back off the adjusting screw unt il a 
slight drag is noted. (Fig. 10). 

3_ When the shoes a re against the 
drum, back off the adjusting screw 10 
to 12 notches so that the drum rota tes 
freely without drag. If the d rum does 
not rotate freely, remove the wheel and 
drum, and then blowout the dust and 
di rt from the linings. With sandpaper, 
remove all rust from the points where 
the shoes contact the carrier plate and 
apply a light coat ing of high tempera_ 
ture grease. Be careful not to get the 
lubricant on the linings. 

4. Install the wheel and drum, and 
adjust the shoes. Install the adjus t ing 
hole cover on the brake carrier plate. 

S. Check and adjust the other three 
brake assemblies. 

6. Apply the brakes. If the pedal 
travels more than halfway down be­
tween the released posi tion and the 
floor. too much clearance exists be­
tween the brake shoes and the drums. 
Repeal steps 2 and] above. 

7. When all brake shoes have been 
properly adjusted, lower the truck . 
Road test the truck and check the 
operation of the brakes. Perform the 
road tesl only when the brakes will 
apply and the truck ca n be safely 
slopped. 

TWO-CY LI NDER 
BRAKE ( REA R) 

The ' [wo-cylinder brake assembly 
(Figs. 22 and 23) brake shoes are 
adjus ted by turning adjusting wheels 
reached through slots in the carrier 
pia Ie. 

Two types of two-cylinder brake 
assemblies a re used on truck rear 
wheels. The assemblies differ prima rily 
in the retract ing spring hookup, and in 
the design of the adjusting screws and 
locks. However, the service procedures 
are the same for both a5scmblies. 

The brake adjustment is made with 
the truck raised. Check the brake drag 

FIG. 11- Two-Cylinder Broke (Rear) 

Shoe Adiustmenl 
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