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SECTION I
GENERAL DESCRIPTION

The Bendix 9" Duo-Duty Mechanical 8rake, Figure 1, is designed for parking or
emergency brake usage. In special cases, however, the brake can be used as a service
brake. Brakes are available in 9" x 2" or 9" x 3" width and with either a standard
or a heavy duty camshaft and lever assembly.

Since the brake is mechanically actuated, it can be used in instllations where
hydraulic brakes are not suitable or where regulations require a mechanical auxiliary
brake to supplement air or hydraulic service brakes. Section VII, in this manual, can
be used as a guide in analyzing the vehicle parking and auxiliary brake requirements
and the potential usage of the 9" Duo-Duty Srake can then be determined.

Charts [ through IV have been enclosed to provide pertinent brake and installation

data for use in selecting the brake, the drum, and the actuating cam and lever.

FIGURE 1
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SECTION II
CONSTRUCTION

An exploded view of the Duo-Outy Mechanical Brake is illustrated in Figure 2.
The brake consists of two shoe assemblies, two shoe return springs, a single shoe-
to-shoe spring, and a support plate assembly.

The brake shoes are of "fabricated" construction with the shoe rim projection
welded to the shoe web. Unit strength is obtained to withstand severe braking
applications, yet the shoe has some flexibility to conform to the drum contour under
braking pressure. Various lining materials are available. Lining selection is
based upon the type of duty required for the application. A lined arc of 1349 is
provided on each shoe, giving a total lining area of 41.6 square inches on the 2"
wide brake and 6;.4 square inches on the 3" wide brake. The linings are riveted to
the shoes to simplify service through the use of predrilled lining sets. Also
available, are shoes with anti-shift varnish on inside radius of lining. Vehicle down
time can be further reduced by the use of factory lined shoe sets.

The support plate assembly consists of a support plate and two anchor pins whicn
are hot upset to the plate. Large shoulders on the pins, together with heavy plate
thickness, gives the support plate the strength and rigidity necessary to withstand

the bending loads imposed on the lower anchor pin.

FIGURE 2

The ends of the shoe webs are shaved to conform to the curved surfaces of the
anchor pins. This allows the shoes to rotate on the lower anchor. Since there is
no "floating" or vertical movement of the shoes on the anchor, the brake is consicderz:

to be a "fixed anchor" type.



A1gW3SSY ONIHdS
JOHS IMVHY JOHS OL1 JOHS

ATTHNISSY
JOHS IXvHa

S30v4HUNS
ONIHvV38 3JO0HS

Nid HOHONYV

/. HIMOT
= Q

ONIHdS
NHN13Y4H 30HS

Nid HOHONY H3ddn

ONIHdS
NHNL13H JOHS

ATBN3SSY
31V1d 1HOddNS

FIGURE 2



Two return springs hold the shoes to the top anchor (applying end) and a single
shoe-to-shoe spring holds the shoes to the lower anchor Pin. The two return springs
are hooked to a nib formed on the end of the anchor pin at the applying end. The
standard brake uses the same spring on both sides; however, the heavy duty brake uses
a different spring on one side for improved clearance with the heavy duty camshaft.

The web of each shoe is guided on both surfaces by the support plate. The shoe
guiding points consist of a guide lug and two raised bearing surfaces on the plate.
In addition, the lower ends of the shoe webs are held in position by a shoulder formed
on the lower anchor pin, and the upper ends of the shoe webs are held in place by the
ends of the return springs.

The brake is actuated by a cam and lever assembly typical of that shown in Figure
3. The cam and shaft is a forged unit and the cam is hardened at the shoe contact
surfaces to give high strength and high wear resistance. The lever is pressed on the

cam shaft and is brazed in place to form an integrated cam and lever unit.

FIGURE 3

Production lever and cam shaft assemblies are listed in Charts III-A to [II-0.
The angular location of the lever relative to the cam can be varied when necessary
to adapt the brake to specificinstallation requirements. Overall shaft lengtns are
provided in two sizes for use with the 2" and 3" brake widths. When desired, the
Tong length shaft can be used with the 2" wide brake, as well as with the 3" wide
brake.

When the brake assembly is installed, the forked-shaped cam is installed over -re
upper anchor pin and the zams are located between the ends of the webs of the brake
shoes. The ball on the opposite end of the cam shaft is a bearing surface for tne

sha®t and means -ust be provided in the brake installation for proper support of --=
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shaft. Lever installation data is given in Chart V.

NOTE :

The heavy duty camshaft cannot be used with a standard duty brake.
Neither can a standard duty camshaft be used in a heavy duty brake.
However, a standard duty brake can be converted to a heavy duty
brake by changing the camshaft, brake shoe and lining assemblies (2)

and one shoe return spring.

FIGURE 3-A



SECTION III
PRINCIPLE OF OPERATION

A simple schematic of the Duo-Outy Mechanical Brake is shown in Figure 4. For
simplicity, the return springs and the shoe-to-shoe spring have been omitted. The
Duo-Duty Brake is a non-servo type brake and the shoes operate independently of
each other. One shoe is energizing (leading shoe) and the other shoe is a non-
energizing shoe (trailing shoe). Whether a shoe becomes "leading" or "trailing"
depends upon the direction of drum rotation.

With the drum rotation counter-clockwise, as indicated by the arrow, an applying
force as indicated is applied to the lever and the cam rotates counter-clockwise
around the upper anchor pin. Forces A and B are applied to the brake shoes and the
upper ends of the shoes move out toward the drum.

When the linings contact the drum braking surface, the friction force between
the leading shoe and the drum forms a counter-clockwise moment around the lower anchor
pin. Since this moment is in the same direction as the moment due to applying Force 2,
the shoe to drum friction force aids the applying force in holding the shoe against
the drum. The leading shoe, therefore, becomes an "energized" shoe. On the other
hand, in the case of the trailing shoe, the friction force opposes the applying Force
B and the trailing shoe therefore, becomes a "non-energized" shoe. DOuring braking, tre
leading shoe does the greater portion of the work. [f the drum rotation of Figure 4
is reversed (e.g., clockwise) the right hand shoe becomes the leading shoe and the
left hand shoe becomes the trailing shoe. The lever can be applied in either directicr,
however, the brake is usually more effective when the lever is applied in the forwar:
direction, which corresponds to cam rotation in the same direction as the drum rotat:cr.

B:zke effectiveness and lever travel data for the Duc-Duty Mechanical Rrak2 wit-

FMD 9051-G linings is shown un Curves I and II.



Typical brake effectiveness curves and lever travel for standard and heavy duty

brakes with FMD 9028 and FMD 9051-J linings are shown on Curves III through VIII.

FIGURE 4
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SECTION IV
BRAKE INSTALLATION

General Description of the Installation

For auxiliary brake service, the brake is usually mounted on the rear of the
transmission housing. A typical installation arrangement is shown in Figure 5.

A machined flange must be provided on the main shaft bearing retainer and the
brake support plate is bolted to this flange. The flange has a pilot diameter, over
which the pilot diameter of the support plate is installed, so that the brake will
be concentric with the shaft and brake drum. Mounting dimensions of production brake
assemblies are shown in Chart I. As shown in Figure 5, the ball end of the cam shaft
must be supported by the main shaft bearing retainer. The hole for the ball must be
properly centered with respect to the centerline of the upper anchor pin. Hole size
and spacing must be such to prevent the cam shaft from binding during brake applications.

Recommended installation data is tabulated in Chart IV.

FIGURE 5

The drum is mounted to a companion flange which is attached to the main shart.
The drum thereby, rotates with the shaft. A machined pilot diameter on the flange
must be provided to mate with the pilot diameter of the drum so that the drum will
be concentric with the brake. Mounting dimensions of production drums are given in

Charts [I-A through II-D.

Installation of the Brake

The brake must be installed as a complete unit, including the cam and lever.
1. Clean all foreign matter, nicks or burrs from the mounting surfaces of
the flange and brake support plate. The support plate must fit snugly

on the flange.
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Coat ball and cam portions of the cam shaft with lubriplate grease.

Grease #99 from 8endix Automotive Aftermarket; 1094 Bendix Orive;
Jackson, Tennessee, 38301 is recommended.

Place assembled brake on mounting flange and also install cam shaft to
bearing retainer and brake upper anchor pin. Lugs of cam must be between
the ends of the shoes. Be sure lever position is toward actuation linkage
and will align with clevis pin.

Align brake on mounting flange and install mounting bolts and washers.
Torque nuts and bolts securely (Grade #8 or equivalent fasteners are

recommended) .

Installation of the Drum

17

Mouqt companion flange on the main shaft, per manufacturers instructions.

Flange normally is either keyed or splined to the shaft and is attached

with a castellated nut and cotter pin. Install nut and new cotter 2in,

making sure pin is bent over nut to prevent loss of pin.

Clean inside of drum, if necessary, and then mount drum to the companicn

flange. Rotate drum as necessary to match bolt hole locations with the

mounting bolts.

Install yoke flange (or universal joint trunnion, depending uypon

transmission). Tighten all drum and flange (or trunnion) bolts and nu:s

securely.

Place drive shaft in position and install trunnion bolts.

Check drum runout with a dial indicator. If runout exceeds 0.015" <ota’

indicator reading, loosen drum bolts approximately 1/4 turn and tap hizn

side of drum with a non-metallic mallet. Tighten bolts and recheck runz.-.

NOTE: Runout of die formed steel drums is often reduced after brake .:=
[f runout does not exceed 0.013" total indicator reading, compl=-z

brake installation. Make 6 - 3 moderate brake applications frc-

8



15 - 20 mph and recheck runout. If runout still exceeds 0.015" tota)

indicator reading, install new drum.

Linkage Adjustment and Attachment

T1s Check to make sure the auxiliary brake applying lever or pedal is in the
full brakes released position.

2. Hold brake actuating lever in brake applying position sufficiently to
take up slack between the cam and the ends of the shoe webs.

3. Turn adjustable clevis in or out as required to line up the holes in
the lever and the clevis.

4. Lubricate the adjustable clevis with lubriplate grease and install the
clevis pin and cotter pin. Spread ends of the cotter pin to prevent

loss of pin.



SECTION V
MAINTENANCE AND SERVICING

Adjustment for Worn Lining

Adjust the brakes when more than 3/4 of the available travel of the pedal or

hand Tever is required to hold the vehicle.

NOTE:  If 1ining material is worn to .100 inch thick (or within .020 of <ne
rivet head) at the thinnest location, replace the linings or shoe and
lining assemblies.

I Remove the cotter pin and clevis pin, Figure 5, from the adjustable
clevis or from the bell crank - whichever is easier.

2. Check to see that the adjustable clevis turns freely. Use penetrating
oil or kerosene to free the clevis, if necessary.

3. Check to make sure the auxiliary brake applying lever or pedal is in
the full brakes released position.

4. Move brake actuating lever in brake applying position until shoes are
tight against the drum. With shoes against the drum, adjust the clevis
until clevis holes align with hole in lever.

5. Back off adjustment until brake is just free when drum is rotated.
Clevis pin MUST be in place when this is checked.

6. Install cotter pin and spread ends of the pin apart.

7.  Check all pivot points in the mechanical operating linkage for free
operation. Lubricate all pivot points where necessary. Replace worn

or damaged parts.

Removal of the Brake and Disassembly

1. Remove the universal joint trunnion bolts and lower the drive shaft =2
tr: floor.
Remove bolts holding trunnior and drum to the comnanion flange, Fizur:

Remove flange from the main shaft.
10



3. Remove the brake assembly from its mounting flange and separate the
brake from the actuating cam and lever.

4. To disassemble brake, remove the two shoe return springs and the shoe-
to-shoe spring, Figure 2. A spring removing tool (# Gen. 2059, or
equivalent) as shown in Figure 6, should be used to remove the return springs.
After return springs have been removed, spread the free ends of the shoes
apart to remove the shoes from the lower anchor pin. Remove shoe-to-shoe
spring.

5. Clean grease and dust from the brake parts. Use care to prevent grease
or oil from getting on the 1inings. If the linings have been contaminated

with 0il or grease, they must be replaced with new linings.

FIGURE 6

Inspection of Brake Parts

1. Inspect the springs for deformed hooks, fatigue cracks, and loss of spring
tension. It is recommended that new springs be installed when linings
are replaced.

2. Check the support plate for distortion or loose anchor pins.

3. Inspect shoes for bent webs and rims and worn linings. Lining worn down
to (or within .020" of) the rivet heads must be replaced. Reline the shoes
or replace with factory 1ined shoes.

4. Inspect the brake actuating cam.

5. Replace any damaged, broken, worn, or questionable parts.

8rake Lubrication

1. Coat the areas noted in Step 2 below with Tubriplate grease. (See

Section IV, Page 8, for source.)

1"
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CAUTION: Use only a light coating of grease at points specified.
Excess grease can melt from brake heat and drip on drum and
lining surfaces. This will cause reduced brake performance.

2. Lubricate brake at:

A. Camshaft lugs and ball.

B. Support plate shoe-guide lugs and shoe bearing surfaces

C. Support plate anchor pins.

D. Contact surfaces at both ends of the shoe web. Use caution to keep

lubricant off of the linings.

Reassembly of the Brake and Reinstallation

s Install the ends of the shoe-to-shoe spring, Figure 2, into lower holes
of the brake shoes.

2. Spread open upper (applying) ends of the shoes and assembly lower ends
of the shoes over shoulder of lower anchor pin with a twisting motion of
the shoes. Move upper ends of the shoes to the upper anchor pin,
inserting the shoe webs between guide lugs and bearing surfaces of the
support plate.

3. With upper ends of the shoes against the upper anchor pin, install the
two return springs. Install short hooks of springs into upper
holes of the brake shoes and hook opposite ends of the springs over the
anchor pin nib.  On heavy duty brakes (with red and brown springs)
springs must be installed over anchor pin nib with open end of hooks
toward centerline of brake to provide proper clearance for camshaft.

A spring installing tool, Bendix No. B8PD-41938F4, Figure 7 (cr equivalent

tool), should be used.

Figure 7

12
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The brake shoes must be square within 0.004 in. per inch of Tining
width. Shoes that are badly out-of-square will drag (rub against the
drum) causing heat damage to the lining. Check shoe squareness by
placing the brake assembly on a flat surface, as in Figure 8, and check
shoes with a square as shown. To correct an out-of-square shoe, remove
shoes and bend shoe guide lug slightly in vise in direction necessary to
correct misalignment. Reassemble and recheck squareness. Shoes must
be free to move within the slot provided by the guide Tug and the shoe
bearing surfaces.

Reinstall the brake assembly to the mounting flange and align the cam
shaft ball in the bearing retainer, Figure 5, and the cam lugs between
the brake shoe webs. Refer to the installation procedure in the "Brake

Installation" section.

FIGURE 8

13
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SECTION VI
BRAKE TROUBLE ANALYSIS

The brake troubles outlined in the following chart are typical of troubles
that may occur in an auxiliary brake system. An investigation of the overall
auxiliary brake system should be made to isolate the proper cause, or causes, of

the trouble.

14
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SECTION VII
BASIC CALCULATIONS

The iollowing basic formulas can be used as a guide in analyzing the vehicle
carking and auxiliary brake requirments.

Parking BErake Requirements

The carking brake should be designed to hold the vehicle, or combination, on
any grade upon which the vehicle is operated under any condition of loading, ona
suriace {ree from snow or ice. It can be assumed that the vehicle may be operated
on grades to the limit of traction of the rear wheels and the rear wheels are the
ones upon which the parking brake acts.

The steepest grade, on which the vehicle can be operated, must be determined
and the iorce necessary to hold the vehicle must be established. The holding force
then must be translated into a brake torque.

The following diagram shows the forces involved when a vehicle of gross vehicle
weight W is operating on a grade of slope %

B

w =

Total weight of the vehicle or ccmbination

w! - Portion of tota. vehicle weight that acts on the braked axle

wll = Portion of the braked axle weight that acts normal to the
road surface

F = Force needed to hold the vehicle on the grade

18



Fl

Maximum friction force between the braked axle tires and :he
road surface

m W“, where 4 1is the coefficient of friction between the
tires and the road. (.7 - .8 between rubber and dry pavemen:
is normally assumed)

Fl

Since triangles ARC, Al Bl Cl, and All BIl cll 3:¢ similar, angles § anc 3
are equal to angle a .

The force required to hold the vehicle on grade%i.s F, and therefore -
(1) F = Wsina

The maximum force which is available for holding the vehicle on grade :E-:s rl
and thereiore - ‘

(2) Fl o= 4 wll
(3) where Wil = wl cos § = Wlcosa
(4) therefore F! = & wl cosa

As the grade % increases, F increases. However, Fl decreases since there is
a corresponding decrease in the weight component wil which is normal to the roasd
surface. The maximum grade on which the vehicle can be held therefore occurs

when ¥ = Fl and therefore - irom equations (1) and (4),
(3) W sina = pWlcosa
. a _ wl
(6) cosa - " W

(7 tan a

Foo

- i s " . 3 'S
Egquation (7) expresses the relationship between the maximum slope = the co-

fe £ N . B et : = T
eificient of {riction 4 between the tires and the road, and which is the ra::o

of the weight on the braked axle to the total vehicle weight.

Solving for angle @& in equation (7) and substituting this into equation (1) w:!l
give the friction force recuired to hold the vehicle on the maximum grade. Th:s
iriction force is then translated into an equivalent brake torque.

17 the parking brakes are a part of the wheel brakes on the rear axle (single
axle), it can be assurmed that each brake handles an equal share of the axle lcaz.
Thern the reqguired brake torque T in inch-1bs. can be expressed as -

(8) T = 1/2Wsina R

"Vhen R is t-e tire rolling radius (inches), W is total vehicle weight (lbs.) anz a
is the angle as determined in equation (7).

17



When a single brake operates on the drive shaft, this brake must develop all the
torque necessary to hold the vehicle and the torque equation becomes -

(9) - . M si; a R

where K equals the lowest numerical axle ratio.

Sample Calculation:

Gross vehicle weiaht of vehicle (or combination) = 20,000 1bs.
Weight on rear (driving axle) = 8,000 1bs.
Tire rolling radius = 19"
Axle ratio = 6:1
Tire-to-road coefficient =z .7

Hl
tana-),ra,né-g—“:??% - .28, a = 15° 38

maximum grade upon which vehicle can be
held = tana =

_/‘ 1

3.6

Friction force required for maximum grade,
F = Wsin 5 = 20,000 x .27 = 5,400 1bs.

Brake to:iue required with parking brakes part of wheel brakes
(single axle, two brakes per axle) -

T = 1/2WsinaR=1/2x 20,000 x .27 x 19 = 51,300 in.1bs.
Brake torque required with single parkina brake in drive shaft -

T = WsinaR = 20,000 x .27 x 19 = 17,100 in.1bs.
K 6

Referring to the static effectiveness curve (Curve [) for the 9" Duo-
Duty Mechanical Brake, it can be seen that the 51,300 in.1bs. required
in the first case is beyond the static torque capacity rating of the
brakes and, therefore, this arrangement is not satisfactory. In the
second case, the torgue is within the brake capacity and is suitable.

In this case for a brake torque output of 17,100 in.1bs., a lever force
of 320 1bs. would be required for forward cam rotation (or 400 1bs. if
reverse cam rotation) with burnished linings (FMD 9051-G). See Curve [V
for static effectiveness of brakes with other linings.

Reference SAE Handbook for Vehicle Grade Parking Performance Requirements and
Recommendations for various vehicles. See ANSI B 56.1 Specifications for Lift
Truck Parking Brake Requirements.

NOTE: State .nd Federal Laws must also be considered and adhered to for acceptab’e
parking brake systems for some vehicles.



AUXILIARY BRAKE REQUIREMENTS

When the brake is to be used for emergency braking purposes, reference can be made
to the following example for determining the brake requirements and comparinag tnem
to the 9" auxiliary brake capacity.

For trucks, bus, and combination of vehicles, SAE J992b recommends 385 ft. maximum
Stopg1ng distance from 20 mpa which requires a minimum deceleration rate of 5.5 ft./
sec.

To comply with normal type recommendations, and with the inclusion of a moderate safety
factor allowance, it is recommended that a 20 mph cpeed with a 10 ft./sec.2 deceleraticn
rate be used for calculations.

[t is recommended that the maximum kinetic energy absorption rate of the brake not te
over 1500 ft.1bs. per square inch of linina per second. In installations where the
brake is enclosed, making heat transfer to the surroundinq air difficult, the eneray
absorption rate sh0u1d be less than 1500 ft.lbs./in.2/sec.

The following equations can be used when determinina the auxiliary brake requirements.

(10) 20 mph - 29.3 ft./sec.

2 29.3

(1) Stopping time (per 10 ft./sec.” decel.) = T 2.93 sec.

(12) Vehicle kinetic energy at 20 mph,

KE = 1/2 mass x velocity2

= 172 x Groszzyghic1e wt. (Ibs.) 29.32' £t 1bs.
(13) Kinetic energy absorption rate during a stopping time of 2.93 sec.
KE per sg.in. of lining per sec. =
Gross Vehicle Wt. (1bs.) x 29.32
27 x 32.2 x 1ining area (in.<) x 2.93
(14) Substituting the max1mum energy absorption rate of

1500 ft.1bs./in.2,sec.

Gross Vehicle Ut. (1bs.) x 29.32
7 x 32.2 x linina area (in.Z) x 2.93

1500 =

or, Gross Vehicle Wt. (1bs.) = 329 x lining area (in.2)

The following lining areas are orovided on the 9" Duo-Outy Mechanical Srake

S8rake Width Linina Area
2" 41.6 in.°
3" 62.4 in.2

From the above lining area chart, the fc :winq maximum gross vehicle

‘9



weights can be calculated as based on the 20 mph speed and the 10 ft. /sec.®
deceleration requirement -

For a 2" wide brake, 329 x 41.6 = 13,700 1bs.

For a 3" wide brake, 329 x 62.4 = 20,500 1bs.

"

To obtain the required braking deceleration, a sufficient portion of the gross vehicle
weight must bear on the rear (driving axle) to which the brakina is applied. If only
one axle, of a tandem axle arrangement is braked, only the portion of the weight on
the braked axle should be considered. The minimum weight necessary on the braked axle
during braking can be calculated as follows:

(15)

=
L]

d

— e
o|=

Weight on the braked axle, 1bs.

Gross vehicle weiaht, 1bs. 2

Deceleration required, ft./sec.

Coefficient of friction between the tires and the road
Acceleration due to gravity = 32.2 ft./sec.

ok axEx
[ LI I N [ I ' |

For the required deceleration of 10 ft./sec.2 and}; = 7, equation 15 becomes -

1 =z E = 10 1 = b
- W g" W x m X 7- .444\

Therefore, for 10 ft./sec.2 deceleration, the weiaht on the braking axle durina
braking must be at least 44% of the aross vehicle weight. It must be emphasized
that this is during dynamic braking and static load on the axle must be greater
by the effects of weight transfer.

When a single brake operates on the drive shaft, this brake must develop all the torcue
necessary to decelerate the movina vehicle under emernency conditions. The brake
torque required can be calculated as follows:

_ W R
“6) T = —q—dx-z
T = Brake torque required, in.lbs.
W = Gross vehicle weinht, 1bs. ?
d = Vehicle deceleration, ft./sec. 2
g = Acceleration due to qravity = 32.2 ft./sec.
R = Wheel rollina radius (braked axle), inches
K = Axle to drive shaft ratio
For a vehicle deceleration of 10 ft./sec.z. equation (16) becomes
_ 10 R _ R
T = WX =57 X g ° 31 W %
Sample Calculation:
Gross vehicle weight of vehicle (or combination) = 15,000 1bs.
Weight on rear (drivina axle) = 8,000 1bs.
Ti=z rolling radius = 19"
Axi2 ritio = 6:1
Tire to road coefficient = g ?
Deceleration required = 10 ft./sec.



(From equation No. 15)
8,000

;._ 9 A Emm X 32.2 x .7 12 ft./sec.

Sincg 10 Ft./sec.2 is required, there is sufficient weinht on the braking axle to
provide tne_reauired deceleration. It is necessary, however, to determine the orakinz
torque required per the following calculation:

d = 2

"

The braking torque required is - (from equation 16)
_Wd R _ 15,000 x 10x19 .
T 3 X 7 77 x 6 = 14,750 in.1bs.

Referring to the dynamic effectiveness curve (Curve [I) for the 9" Duo-Outy
Mechanical Brake, it can be seen that the maximum torgque capacity is 9,500 and
8,700 in.1bs. respectively for forward and reverse cam rotation. Therefore,
the gross vehicle weinht in the above example must be decreased to 9,650 1bs.
in order to be able to obtain the 10 ft./sec.2 deceleration with the 9" Quo-Duty
Brake torque capacity of 9,500 in.1bs. An alternate solution is the use of two
auxiliary brakes on the drive shaft, or increase the axle ratio along with a
corresponding decrease in the rolling radius, or use the Heavy Duty 9 x 3 Brake
with FMD 9051-J linings that allows greater input torque to the brake camshaft
for increased brake torque output. Care should be taken that brake torque,
kinetic energy requirements, drum speed and brake camshaft input torques are
within acceptable limits.

NOTE:

Bendix recommendation is that the 9" Mechanical Brakes described herein te .sz:
in applications where the maximum normal or use torque level does not exces<
50-75% of the ultimate brake torque rating. The lesser the torque level, tne
greater number of applications the brake will tolerate.

There may be combinations of conditions which would allow brake usage at areater
torque. Bendix Marketing should be consulted for special applications.

Also, it is recommended that Bendix Enaineering approval be obtained by subrr-i n

vehicle data with description of use requirements to Bendix Marketina Mananer.
Automotive Control Systems Group, P. 0. Box 4001, South Bend, Indiana 46634.
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MECHANICAL BRAKES

CHART |
MOUNTING DATA - 9" DUO-DUTY

D Dia

(4 Holes)

ﬁ.‘
, g-i-—T
[
y
1.437
—l
1
1l-—,21l.?
h
Jr—
- =
Srake Mounting=—""_, ——178% |
Surface | :
—Y—= \
-
R e et TS g g aiacial | Menarkce
208653 © 3 | 2,00 1.0 3.693 L43T L8735 d+e- 339 FMD 3081.J | 3TD. ASSY.
308947 . 9 2,00 1.0 4192 1562 2.231  .307-.302 = FMD 3051-G
00250 9 | 3.00 L0 . 4092  Ls62 2,03l .307-.302 . FMD %028 |
18I0 0 9 .00 130 4192 1.362  2.231  .307-.302 © FMD 30S1-J |
N2443 9 | 3.00 L3 . 3883 L4IT LTS 44d-.438 FMD 028
ms0l 9 | 2.00 1.00 3.693 1.437  1.378  .444-.439 | FMD 5028 !
34802, 3 2.00 1.20 492 1,362 2,231 .307- 302  FMD %028
| s 2.99 1.30 4192 1362 2.031  307-.302 . FMD 30Sl-J
124457 3 2.90 1.00 1593 1437 L.37S 444- 339 FMD 9028
324727 . 9 3.20 1,50 4.92  ..362 2,03l .534-.330  FMD %028
aso200 3 2.0 100 1593 L437 1378 444-.439 | FMD081.J | HEAVY DUTY
Ms078. 3 3.00 1,30 492 L3862 2.3 .307-.302  FMD %0SI.J |
3202448 3 3.00 1.30 492 1.362  2.031  .534-.830 | FMD 3028 . 5TD. ASSY
32032481 9 3.00 150 4.192 1,362 2,031  .334-.330 ' FMD 9028 | HEAVY DUTY
12033%| 9 | 3.00 1.30 4192  1.%62 2,031 .507-.502 | FMD 9028 ‘
asoses| 9 | 100 L0 sowe 1306 .usi 33w 536 | FMD 3028 !
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CHART II-B
MOUNTING PATTERNS FOR TYPE I BRAKE DRUM

*8° DlA (Sma

8.C. DIA
/

i ) ; 1.874

, 2.50 - 2.50 , =
MOUNTING PATTERN #3 MOUNTING PATTERN #4
NDrum Mounting Piiot Number \ Boit Holes [Bon Circle I Protective
umber | Pattern Hole ‘A’ Oia __|of Holes | ‘B’ Oia Diameter Finish
309383 1 2.788-2.781 ¢ | 458 443 3.730 | Zine Plataa
326461 1 2.758-2.781 4 ' 458-. 343 1 3.750 'l Primer
324490 | | 2.788.2.781 + ! 458 443 3.71% |  None
am?2 1 amss s 330-. 520 [ 8006 |  Zinc Placwd
321832 3 | 2.188.2.71 | | 1330-.520 % 5.000 “ None
1200732 ! 2 ‘ 3.131-3.127 1 26 ml 500-.480 & (. 481, wn' 4.00 & (4.29) | None
3200723 R | 24 (4) | .300-.480 & (. 481,447V | 4.00 & (4.29 | Zine Plated
1201789 4 i 2.795-2.751 l 473-.458 3.1%0 | Nore
orT@ | 4 1 2.738.2.19 (473458 i 3.7%0 | Primer




CHART II-C
MOUNTING PATTERNS FOR TYPE I BRAKE DRUM

MOUNTING PATTERN #5 MOUNTING PATTERN #6

’—z.zcz—f-—z.zc:—-]
." Ol‘ i
! ‘A'
| DIA
. / 5

MOUNTING PATTERN #7 MQUNTING PATTERN ##38
(To Be Added By Customer)

Orum yr Mounting , Pllot Hole |  Number Bolt Holes Boit Circle Protective
Number | Pattern ‘A’ Dia of Holes *8° Dia Diameter Fimsh
310270 3 L 3.788-3,7191 | 3 s21-.%08 | 1.1%0 | Zwe Pl
0327 s 37383781 3 L a8 L 4.7% - None
1200783 | s arssae 3 e8| 110 Noue
1200784 8 | 2.758-2. 7191 s 478-.486 | 3.7% | Zine Plate:
asoon | T 4T84 | 4 . .s21-.%08 | 5.7% | None
aso0ss | T L 4 | s-%e | 5,750 | Zinc Pures
N3 | 1 27882 sz | Blank Blazk | Nome

25




CHART II-D

MOUNTING PATTERNS FOR TYPE I BRAKE DRUM

MOUNTING PATTERN #9

Orum | Mounting Pliot Hole Number | Boit Holes | Boit Circle Protective
Number | Pattern ‘A* Dia of Holes | ‘8° Dia Diameter Finish
310244 1 9 | 5.452-6.448 § | .409-.404 1.2% | Zioe Place
310328 | 9 | 8.452-6.448 8 L 409-.404 7.2%0 'l £8-0428

'
h

|

‘ (COSMOLIND
|




CHART llI-A
LEVER DIMENSIONAL DATA

- Cre
el g
18-}
w.Wm‘
Tl
13 x
L —
Laver Oimension - inches Coated Part
Assemoly M "N|A A B C|Dj|S Number
314900 NPT 281 | 408 | 284 114907
109024 3.08 200 - 90 22 | .m l . 408 I 284 109128
j08688 2.4 L47 | e TR - | am | w08 | 284 108988
31673 244 41| - 2emr i |oam | a | o2s U874
120046 108, 209 38 - 22 | .a¢ | .5 @ .28 3400487
322830 108 209l - - | am || s 322801
3203246 .08 203 1 - 2 .3 | 531|602 3203365
18778 2.44 147 9%%e . .2 IL 281 | 408 | .284 315893
315088 3.08 . 2.09 ) - 3 L.z | oLam i .we | 2m 316028
31598+ 3.08 | 2.090 10° - .22 | .28 | .408 | .284 116026
316824 3.08 1209 380 - | - | am | s | ase 316828
1202738 3.08 iz.cs{ o - |- | am | Lams | s | 320013
2203538 3.06 | 2.03) 10° |- | - e | s | .s02 3203837
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CHART Il - B
LEVER DIMENSIONAL DATA

1.00R

= M

Lever Dimensions - Inches Coated
Asgsembly M N A ] = 3 1 C D S Part No.

312028 3.08 | 2.09 | 30° |- 22 | .28 | .34 | .284 3202620
308999 3.06 | 2.00 ! 81 |- | .22 | 280 | 344 | 284 309124
308870 2.44 | La7 | @0 |- 22 1 281 | 344 l.zu 308987
3202783 s.06 [ 2.00 | B1° |- | L 408 | .284 3202754
3203381 3.06 | 2.083 [ 120° |- | 22 1 344 | L9831 | 802 3203368
3201413 3.08 | 2.09 | 83° |- ') 22 | .28 | .83t | .284 3201589
323421 3.06 | 2.09 | 120° - | .22 ‘ .281 i.su .284 323422
3200360 3.08 | 2.00 | 30° (- 1 22 | .28 | .34 | .284 3200361
3200781 3.08 | 2.00 | 81° - 22 | .28 | .408 | .28 3200782
3202541 2.44 | L4T | w0* |- - | 281 |.406 | .284 3202542
4150073 .08 | 2.00 | 610200 | 22 | .28 | .34 | .284 4150073
4150088 3.06 | 2.00 | 87°30'| .44 L . 281 | .34 | 284 4150089
1204238 s.08 | 2.03 | 83 |- R 1204380
4150079 1.06 | 2.09 | 80° |- 22 | .38 | .34 | 802 4150080

[ 7 Taisosas 244 | 147 | 1200 | a4 - 20 | aes | ase | usoes




CHART IiI-C
LEVER DIMENSIONAL DATA

b —— 751 Max Ola
- |

|
|
!
T ‘
w o
l 4
L
]
S.e0R
Lever Qimension=incnes | Coated Part
Assemdly | M N A 8 O Number
309094 3,06 | 2.00 310 | ¥4 34 309219
|
324489 244 | LaT | aw B B 3124048
(50207 | 2.44 | 47980 - s | e1s0208

|
|
|




CHART Il -D
LEVER DIMENSIONAL DATA

Lever Dimensions - inches Coated
Assemoly M I[ N | ATA [ BJ c ]’ 0 l S Part No.
120070 3.08 | zov e |- [ ez | oam .Jui .28 | 320070
3202344 2.4 | 147 |- Dsotl a2 e | o .as | 3202348

| .




LEVER INSTALLATION DATA

~e—Srake Mounting Surface

£03
A0 o /_.oa A
I 01

—_— )k
%.,}“"{ —---—L =i
: ‘,) I' ;gg Oia
7 iF:
el s 2 Orifl Point
£010 i Permissible
"ol
i
OPTION #1
(Preferred)

f=—@8rake Mounting Surface

Optional Methods of Machining Socket

o
(1] ]

-

il
|
f—— F—e

BRAKE ASSEMBLY
(SHOWN WITH STANDARD
CAMSHAFT & LEVER ASSEMBLY)

C

N

!-—s'—uie'—

iy
Epnl~




CHART IV
LEVER INSTALLATION DATA

Lever Installation Dimensions - Inches Type of Camsnaf:

Assemblyl A 8 e 0 3 3 F G |4 Lever Assemoiy
108999 1,643 3.100 3.018 1.37 2.09 .281 | STANDARD
1:2028 2,348 1.:00 3.018 13T 2.29 .281 | STANDARD
12342 2,548 3.100 1,018 £5 2.09 .281 | STANDARD
1200360 | 2.448 1.100 3.018 1.37 2.09 .281 | STANDARD
1200751 | 2.848 3.100 3.013 (.87 2.09 .281 | STANDARD
1201413 | 2.345 3.100 3.018 .87 2.09 281 | STANDARD
4130072 | 2.645 3.100 2.018 1,37 2.9 281 | STANDARD
180079 | 2.348 3.00 . 3.9 .87 2.9 .281 | HEAVY DUTY
309094 2,348 3.100 3.013 188 2,09 .281 | STANDARD
1200729 | 2.343 1.100 1.218 2.09 3.01 .28 | STANDARD
4130088 | 2 348 3,100 1.018 2.09 2.53 281 | STANDARD
109024 2,545 3.100 3.018 2.09 .31 281 | STANDARD
314900 2,548 3.100 1.013 2.0% 2.3 281 | STANDAPD

. 113988 2,548 1.100 3.013 2.09 2.3t 281 | STANDARD
115339 ll 1,343 3.100 3.918 2.09 2.3t .291 | STANDARD
t200436 | 2545 1.:00 1.018 2.9 2.1 (281 | STANDARD
355324 | 1343 1.100 3.0:8 199 2.09 .81 | STANDARD
322539 l 1,445 3,100 1,313 109 2.9 .281 | STANDARD
1252753 E 2,248 1,190 1,313 209 2.09 .281 | STANDARD
1202783 ] 1,843 3.190 3.013 29 2.8 28! | STANDARD
123351 | 20343 3.100 1,913 Lél 2,23 Al wESERTE
1204238 t 2.543 3.120 3.013 .3t 2.03 34 | HEavy SUTY
3203245 | 2.343 3.100 1.013 2.33 2.5 344 | HEAVY OUTY
1203836 | 2.443 3100 1.1 .01 .33 4 | HEAVY U
308570 2.028 2,480 2,398 128 4T ,281 | STANDARD
1202344 | 2.028 2.480 2.398 rdd 2.39 281 | STANDARD
203663 2.028 2,480 2,388 LAt .89 281 | STANDARD
111573 2,028 2,430 2.395 47 .59 281 | STANDARD
118778 2,028 2,480 2,198 4T 159 281 | STANDARD
124489 Y 2,430 2.395 it LAl 281 | STANDARD
1202841 | 2.028 2,480 2,293 147 it 28: | sTavDamD
4150207 | 2.028 2.480 1,398 14T AT 281 | STANDARD
130442 | 2 928 2,330 1.195 ' o L .91 281 | sTavDass J
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BRAKE TORQUE - IN. LBS.

LEVER TRAVEL - INCHES

CURVE I
STATIC EFFECTIVENESS

FMD 9051-G LININGS

40,000
AFTER BEFORE
BURNISH BURNISH
e [ )
30,000
e -
_ -
20,000
FORWARD
— —- REVERSE
10000 MAX. INPUT
RECOMMENDED
880 LBS. Standard Brake |
(1371LBS. Heavy Duty Bnko)*
0 200 400 600 800 1000 1200
LEVER FORCE - LBS.
LEVER TRAVEL FORWARD
1.5 - AFTER BURNISH
(FORWARD - CAM ROTATION
IN SAME DIRECTION AS DRUM
ROTATION)
1.0 _
- oo
C sl LEVER TRAVEL REVERSE
- AFTER BURNISH
0.5
0 200 400 600 800 1000 1200

LEVER FORCE - LBS.



BRAKE TORQUE - IN. LBS.

LEVER TRAVEL - INCHES

10,000

8,000

8,000

4,000

2,000

2.5

2.0

1.5

1.0

CURVE I
DYNAMIC EFFECTIVNESS

(BURNISHED LININGS FMD 9051-G)

FORWARD
= == REVERSE
DRUM SPEED - 1200 RPM

/ MAX. INPUT
RECOMMENDED
200 400 600 800 1000

LEVER FORCE - LBS.

1200

(FORWARD - CAM ROTATION

LEVER TRAVEL IN SAME DIRECTION AS DRUM
REVERSE ROTATION)
— — — p—

—
_ - — -—
- LEVER TRAVEL FORWARD

200 400 600 800 1000 1200

LEVER FORCE - LBS.

k)
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CURVE X

STATIC EFFECTIVENESS
9x2 & 9x3 BRAKES

40,000
30,020
IRAKE
TCRQLE ,
(N. LBS.) %
10,000 - SURNISH ?
: ; - 1
| "
= ' !
o T ,
9 200 100 500 so0 | 1000 1290 1400
380 Max l 1379 Vax
Stanacar3 drake Heavy Juty 3rake
LEVER FORCE=(L3S.)
EMD 9028 LININGS WITH STAMPED STESL DRUM
(FORWARD 4 REVEASE SAUM AQTATION)
40,000
10.000 |
| | 2087 !
JURNISH -

; -
3RAKE aua";,’;,/
I‘CEQUE 20.00 ‘ 4
(IN. L38.) A l

|
: |
0 3y
3 300 I 1960 1290 a2l
380 Jax +379 MVax
Stancar3 3raxe <eavy Juty 3rane
LSVER FORCE-(L3S.)
TZEL CRUM

- STANIPED S | -

FMD 2051=J LININGS 'V
(FORWARD a FEVERSE SAUM AQTATION)
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CURVE ¥
DYNAMIC EFFECTIVENESS

9x2 BRAKE FMD 9028 LININGS & STAMPED DRUM
40,000 -
|
! -.-rlu.i
30.000 F ;lg
SRAKE GVW = 15,000LB8S. ii
TORQUE INERTIA = 31 SL/FT 2 |
(IN. LBS.) §I_
- a D I
3
' 33
' Lqeerse =
10,000 b i " s 13
' =
‘ 2
! "]!
1 go ! L T i J
g 7.000 2000 3000 4000 3.000 8,000 7,000 3.900
CAMSHAFT TORQUE - (IN. LBS.)
PRE-BURNISHED LININGS
40.C00 ~
i
3%
30,000 37§
8RAKE GVW =15,000L8S. ki i
TORQUE INERTIA =31 SL/FT? HE' i3
(IN. LBS.) 33 33
20,000 ;i% g
1
: q001%2_, 30010"
i i —
| 100 0=—""
10.000 l- = ':sncw.
| i | |
& 1,900 2.000 3,200 4,000 3,000 8,000 7,000 3,305

CAMSHAFT TORQUE - (IN. L8S.)

POST-BURNISHED LININGS
Y



i CURVE TL
DYNAMIC EFFECTIVENESS

9x2 BRAKE FMD 9051-J LININGS & STAMPED DRUM
-0
40,000 - é'
i':g
sl L Gv:;m.ooosu“s:;r . § F
BRAKE INE A=2318L M
TORQUE
(IN. LBS.)
20,000 ¢ 34
t 1
38
e
313
10,000 §.’='
° L 1 1 4 1 1 L | j
T000 2000 3000 4000 5000 8.000 7,000 3,000
CAMSHAFT TORQUE - (IN. LBS.)
PRE-BURNISHED LININGS
HF
40.000 Ei;
Ht
GYW =15,000L8S §E§
30,000 b ' ‘2 diw
SRAKE INERTIA =31 SL/FT ,
TORQUE 7 o o
(IN. LBS.) ‘ .
20,000 F L HE
' 3:i
el -
| i
10,000 P \.W %'E
I
| |
¢ 1000 2,000 3.000 4,000 5,000 8,000 7,200 3 sco

CAMSHAFT TORQUE - (IN. LBS.)
POST-BURNISHED LININGS
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CURVE YI

DYNAMIC EFFECTIVENESS

9x3 BRAKE FMD 9028 LININGS & STAMPED DRUM
40,000 -
™
H HE
30.000 b . g i
BRAKE GVW =24,000L8S. i i i
TORQUE INERTIA =81.25 SL/FT? §,,= HE
(IN. LBS.) bl >
20,000 | o v > ii
\
!
10,000 \
0000 7.000 3.000 4000 3000 8,000 7.000 3.000
CAMSHAFT TORQUE - (IN. LBS.)
PRE-BURNISHED LININGS
40.000
i
30000} s i
BRAKE GVW =24,000LBS. ! i 23
TORQUE INERTIA = §1.25 SL/FT? :ii "'I!
(IN. LBS.)
20,000 ilg - oore®
§_:.... | 9000
al‘ ' mal‘
10.000
e 3,000 7.000

1,000

2,000

3.QL00 4 2 5.0|00
CAMSHAFT TORQUE - (IN. L8S.)

POST-BURNISHED LININGS

3.2C0



CURVE Vil

DYNAMIC EFFECTIVENESS

9x3 BRAKE FMD 9051-J LININGS & STAMPED DRUM
40,000
3w
HEH
ils
30.000 F HE - \
BRAKE GVW =24,000LBS. e T e |
TORQUE INERTIA =51.28 SL/FT?2 aia -"“
(IN. LBS.) ' 10009® |
20,000 | oo™ l
| o
HE
L\ o0rv™ i
10,000 | 3001 |3
3
N -
; HEH
L L L 1 Il 1 ‘i!
. 1,000 2.000 3.000 4,000 5,000 8.000 7,000 3.000
CAMSHAFT TORQUE - (IN. LBS.)
PRE-BURNISHED LININGS
o
40,000 - i3
aa‘or 1;
s ;‘?.
10,000 b GVW =24,000LBS. 4 aFf %._ ,o"'“ ojw
=
BRAKE INERTIA=51.25 SL/FT r ;!5
TORQUE T - e
(IN. LBS.) i W §‘|§
20,000 : 23
' 1300 y<
[ L,qouﬂ |
10,000 I‘ |
4 1.000 2.030 S.OIOO 4,000 5,000 G.O\QO ?,OLOO EOO

CAMSHAFT TORQUE - (IN. LBS.)
POST-BURNISHED LININGS

40



LIMITATIONS AND LEVER TRAVEL DATA
9" DUO-DUTY MECHANICAL BRAKE

SRAKE DATA FQR STANDAPD DUTY BRAKES

REF: CURVES I & II

Lever Length . . . . . . . . . . ..o e e 5.69"
Maximum Input Capacity of the Brake Cam . . . . . . . . . . . 5,000 in.1bs.

(880 1bs. maximum force on 5.69" lever)
Maximum Lever Travel Arc . . . . .« v o v v v e e 20°% (1.946")
Lining Materials . . . . . . . . . FMD-9078, FMD-9051-J, or FMD-9051-G ~*
Torque Capacity, Ultimate . . . . . . . . . . . . . . Static - 30,000 in.1bs.
Desiqn Torque, :ormal [‘aximum ''se Level . . . . . . . Static - 22,500 in.1bs.
0ynam1c Effectuveness - FMD-9051-G Lininas . . . . . . . . . . See Page 34

- FMD-9028 & FMD-9051-J L1n1nns . . . . See Panes 37 thru 40

Maximum Kinetic Energy Absorption
2" ¥ide Brake 200,000 ft.lbs. at 1200 rpm drum speed in 3.4 sec.
3" Wide Brake 280,000 ft.1bs. at 1200 rpm drum speed in 3.4 sec.

* FMD 9051-G not active on current OEM Brakes at this time (February 1981)

BRAKE DATA FOR HEAVY DJUTY BRAKES

REF: CURVES [V THRU VIII

Lever Length . . . . . . . . . . . . . . A AN 5.69"
Maximum Input Capacity of the Brake Cam . . . . . . . . . .. 7,300 in.1bs.

(1370 1bs. maximum force on 5.69" lever) 0
Maximum Lever Travel Arc . . . . . . . « . .« o 200 (1.946")
Lining Materials . . . . . . . . . . . .. . FMD 9028 or FMD 9051-J
Torque Capacity, Ultimate . . . . . . .. . . . . . Static - 40,000 in.1bs.
Desiqn Torque, Normal Maximum Use Leve1 ..... . . Static - 30,000 in.1bs.
Dynamic Effectiveness - FMD 9028 & FMD-30%1-J Lininas, . . . . See Paages 37 thru 37

Maximum Kinetic Energy Absorption
2" Wide Brake 200,000 ft.lbs. at 1200 rom drum soeed in 3.4 sec.
3" Wide Brake 230,000 ft.lbs. at 1200 rom drum speed in 3.4 sec.

NOTE: See Page 21 for other important data relative to use of the 9" Duo-Outy Mecr:~ :

Brakes.

e
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GENERAL DESCRIPTION

The Bendix Heavy Duty Auxiliary 3rake, Tiguse I, is a mechanicaily acru-
ated Duo-Servo, double anchor type brake and is normally mounted cn the orovel-
ler shart of a truck or bus. The Srake is designed ior use a3 a Parking Srake o
hold the vehicle on a grade. It is also capable of Stopping tle loaded venicie irom
low road speeds should the sex

vice brakes fail due o accidenral darmage or other
causes.

The auxiliary brake
brake assemblies in 3, &
assemblies,

is designed {or use with 12" diametar dm ms and basic
and 35 inch shoe widths are provided. The basic bHrake
together with available actuating levers, are listed iz Charts [-V.
Force for operating the brake nor
of a hand lever connected to the brake
through a rod or cable and intermediat

mally is provicded 5v the driver by means
dctuating lever. This comnecrion is made
e levers as reguired

s
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CONSTRUCTION

As shown in Figure |, the auxiliarv brake consists of two shoe and lining
assemblies which are attached to a brake support plate. The support olate in
fura is mounted to the transmission housing.

Each shoe assembly consists of a shoe rim, which is welded to the shoe
web, and a lining material that is riveted to the outer surface of the rim. The
top of each shoe web bears against an anchor pPin which is boited to the support
plate (Refer to figure 2). An elongated hole, around the anchor 2in, is formed
in the shoe web to allow movement of the shoe relative to the Pin. A shoe return
SPring, assembled between the shoe web and the end of the anchor pin, holds the
shoe in contact with the pin. The lower ends of the shoes are connected by an
adjusting screw assembly and the shoes are held in contact with the adjusting screw
Parts by an adjusting screw spring. This spring, which is hooked between the webds
of the two shoes, bears against the starwheal of the adjusting screw. Thae ad-
juster parts are typical of those found in the conventional Duo-Servo aydraulic
Srake which is manually adjusted. The adjuster consists of an adjusting screw a
Pivot nut and a socket. Slots on the pivot aur and the socket engages the webs of
the shoes. The adjusting screw, which is threaded into the Plvot 2ut, rotates in
the socker. The teeth of the starwneel ars moved against the {orce Irom the ad-
justing screw spring to rotate the adjusting screw and thereby move the lower
ends of the shoes in or out. Adjustment ‘or lining wear is made by turning the ad-
justing screw starwheel. Access to the starwheel is madce through a small opening
provided in the drum.

A Cross section view through the 5rake at the anchor Jins is saowm L= Figure

-

2. A reinforcing plate is welded to the back side of the brake supDort Dlate sc as
o stifien the support dlate around the anchor secsion. A camsnatt supDor: oracket
‘s assembled against the reinforcing plats and the bracker is keic in Dlace oy the
anclor Din nuts. The cam, whick is integral with the camshast, s Located he-
Tween the ends of the brake shoe webs. After the camshait is installed imca the
3uUppoTt dracket and the shoes are installed over the anchor Jins, an ancaor 2in
Srace is assembled over the ends of the anchor Pins. The drace is held in siace
oy the ends of the two shoe retura springs which are hooked to the ancmor Jins as
shownm.

Serrations, cn the end of the camshart, mate =with sercvarcions iz the 2ub of
‘he brake operating lever and a spring washer is installed between the lever and
the camshart support bracker. The lever is lockad ix Josition on tZe skhalt 3y a
clamping oolt, aut and lockwasher as shown iz Tigure 3. Whaen the srake is Sally
reieased, both shoes contact the anchor 2ins, nowever, a srmall clearance =eo-
=ains between the faces of the cam and the snds of the shoe webs. An elongaced
Searing hole is placed in the suppor: plate to allow the cam end of :he shait so mova
‘aterally wnen the brake is applied. This lateral moverment izsures that the cam-
shart will doat relative to the support plate so that aqualized {orces Jrom the cam
can Se apvolied to the ends of the brake shces.

When a cabie is used to apply the brake laver, it is usually desirabie o acdc
a .ever retura soring, Tigure 3, to the brake assermply. When the srake is -a-
leased, this spring will take up the slack between the cam and the Hrake shoes so
35 to0 Drevent rattle berween these parts. [f the lever rotation is opposite to thar

shown, the spring is installed below the support brackat.

«3a
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The brake shoes, Figure |, are free to pivot arcund the archor Pins and the
webs of the shoes are aligned to the support plate by guide flanges on the olate.
In addition to the guide flanges, a small guide pad is formed in the support plate
just below eack anchor pin. Tke pad serves as a guide suriace for the upper end
of the shoe web.

When the brake is mounted with the cam locatad along the vertical center-
line, the shoe-ring assembly centers itself with respect to the drum and nc drag
is exerted against the drum rubbing surface when the brake is reieased. If the
Srake is mounted so that the cam is not on the vertical centerline, in which case
the weight of the shoes would cause the lower shoe to drag against the drum sur-
face an eccentric can be installed in the support plate at one of the locations as
noted in Figure L. The eccentric is shown installed in Figures ¢ and 5. The
eccentric is placed under the upper shoe to support the weight of the shoe-ring
assembly. TRhis prevents drag of the lower shoe against the drum rubbing sur-
face when the Srake is released. The eccentric shart, Figure 3, exteads through
the support plate and is secured in Place 9y two 2uts, a retainer washer and a
SPring washer. Suificient torque is applied to the auts ta coripress the spring
washer to Drevent loosening and rotation of the eccentric under road vibration.
During installation of the brake, the sccentric can be rotated oy using a 3/89 inck
wTench on the nex end of the accentric shait. The eccentric thus can De adjustad
0 center the shces with the drurm.
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PRINCIPLE OF OPERATION

A simple schematic of the Duo-Servo, double anchor tvoe, auxiliary brake
is shown in Figure ¢. For simplicity, the shoe retura and adjustar springs have
been omitted,

mitted through the auxiliary brake linkage to the brake actuating lever. An apply-
ing force, as indicated in Figure 5, is applied to the lever and the cam is rotatad
counterclockwise. IForces A and B are applied to the brake shoes and the upper
ends of the shoes move out toward the drum rubbing suriace. When the linings
contact the drum, the iriction {orce between the primary shoe and the drum causes
this shoe to move away Irom its anchor pin. A force, acting through the adjusting
screw assembly is transmitted {rom the bottor end of the primary shoe to :he
Dottom end of the secondary shoe. This force movas the secondary shoe against
its anchor pin and applies the secondary shoe against the drum. [n the servo tyoDe
brake, the secondary shoe does the greater oortion of the oraking.

With the Duo-Servo Brake, the motion of the venicle i3 utilized to aid the
driver in applying the brakes and this serwvo action is particularly dasirable on
an emergency 2rake which is operatad by hand.

When the hand lever is pulled by the driver, the hand lever iorce is trans-

Lf the direction of rotation of the d=um i3 reversed irom thaz shownm in
Figure o, the right shoe would become the ''Srirmarv'' shoe and the leit shoe would
Secorme the ''secondary’’ shoce. The brake is aqually eifective iz either dirsction
of drum rotation. Waen the rotation of the drake 2pplying lever is ia the same
direction as the drum rotaticnm, the drake aifactiveness will be slightly aigher
(per a givern izmput force on :he lever) than when the lever rotarion .3 oppcsite to
the drum rotation.
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BRAKE INSTALLATION AND ADJUSTMENTS

Installation Recommendations

The auxiliary brake is usually mounted on the rear of the main transmission
housing or on the rear axle housing. Typical arrangerents are shown in Tigure 7.
The brake is attached to a mounting bracket that adapts the brake mounting sucface
to the transmission housing. Attachment o the mounting drackec is by four 3/3"
bolts equally spaced about the axis of the aropeller shalt. Concentricity with th
shait is provided by a pilet flange on the bracket which mates with the 2ilot nole in
the brake support plate. It is recommended that the braka mountirg bolts ce made
of high tensile steel and so designed that the Sody diameter of the bolt fits iato both
the brake support plate and the mounting sracket.

[t is recommended that the brake be mounted as close as Dossible to the
Searing which supports the shaft on which the drum is mounted. This keeps o a
Tuinimum tle distance {rom the bearing o the universal joint thereby reducing th
vibration which may result from shart cerlection.

L possible, the brake should be mounted with the camshaft ac the top and
located on the vertical centerline. This location suspends the snoe-rimg assembly
irom its top centerpoint. When the brake is in itS reieased Josition, tle weight of
the shoes will tend o center the Shoe-ring with respect 0 the drum. [f other in-
stallation factors make it desirable to mount the 5rake 30 that the camshalit is ast
at the top, the next best locaticn would se at the botzom on the vertical centerlin

Whez it is necessary to mount the brake with :Re camshait oif the ver— :al
centerline, an eccentric must bSe incorporatad as Part oI the drake assemblv =2
keep che lower shoe irom dragging on the drum when the brake is Teieased. [l is
recommended that the eccentric suppor: the ancnoring (or secondary) shoe as ce-
{ned by the forward direction of drum rctation. Recammended and aon-recsm-
mended combinations are illustrated in Sigure 3,

Since oil and grease on the lining and drum ruboing suriaces will adverseiy
atfect the brake periormance, it is important that the imstaliation imcluca an erfii.
czext ludricant seal around the transmission shait at the Srake instaliation. Prs2
7ision should be made ior diverting the oil, wnich leaks Past the seal, away irom
t2e drum braking sursface. One method of doing this is to incorsorate an annmular
groove in tle bore of the brake mounring crackst in comjunction with am oil 'siimger
ring'' machined on the skast or on the drum mounting flange. A dr-ain jassage azg
Tube shnould be provided at or near the lower 20int of the annular groove.

Adjustments

When the brake is installed, it should He adjusted o 3rovide 3rover Hraks
shoe lining to drum clearance. 2is adjustment must Se made bDeicrs atzachi=g
and adjusting the orake actuating linkage. To make brake adjustmen:s, jackup at

least one rear wheeli to permit -otation of che 2rop shait and the drum.
Lf the brake contains an eccentsic and is mountad with the orake actuatiag
cam oif tle vertical centerlize, the upper shoe musc ae adjusted {irst 0 srovide
Proper clearance bDerween the upper shoe and the drum. To provide tais ciearance
Totate the eccentTic in the same direcsion as ‘orward draim rotartion unrcil the

——- .
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clearance (as measured with a feeler gage) derween tle drum and the lining is
010", Take this measurement ac the cantar o the shoe linad arc. Leave the
.QlQ" {eeler gage in place between the upper snoe aad the drum and then adjust
the lower shoe. To adjust the lower shoe, rotate she d=um uncil the idjustment
slet is in line with the starwheel of the brake adjusting screw. Insers a srake
adjusting tool into the drum slot and adjust the lower shoe cut towards the drim.
(This corresponds to movement of the adjuster nandle awav irom the vehicie 3rop
shaft.) [nsert a second .Ql0" feeler gage between the drum and the lower shoe
(at center of the shoe lined arc) and adjust the lower shoe out until the {eeler gage

1S snug Detween the shoe and the drum. Ajter both shoes ars adjusted, remove
the two {eeler gages.

[f the brake does not contain an eccenrric, rotate the drum to aligr the ad-
justment slot of the drum with the starwheel of the adjusting screw. [nser:t a
orake adjusting tool into the drum slot and adjust the draxe shoes out :owarzd "he
drum. Inserta .020" feeler gage cerweez one shoe and the d=wim (izsert gage
aear tle center of shoe lined arc) and adjust shoes out unril the feeler Zage i3
snug detween the shoe and the drum. Aiter the hrake is adjusted, remove the
feeler gage.

Alter adjustment of the brake shoes, the control linkage snouid 5e adjustad
and connected tc the hrake laver. Dlace tha hand lever in ics fally relzased no-
sition. Move the orake lever slightly in its applying direction (corresdondiag
with forward d-um rotation) suffiiciently to take up any slack serween :ne cam and
‘e ends of the brake shoes. Adjust the linkage length t0 sermic iree assemily of
the clewis pin through clevis and the zole in the Srake lever.

To xeep the brake in efficient operatizg condition, the Srake shoes shouw.d se
fericdically adjusted to cormpensate Io: lining wear. 3rake 2gagz <artermines
20w orten adjustme=nt is necessary. Need of an adjustment s indicated waen aimcs:
all of the availabie 2and lever iravel is usad ia making i raxe application. Whaile
adjusting {or lining wear, disconnect :he ipplying meczanism Izcm :le Brake _ever
T0 imsure complere release of the drake snoes. Adjust the Sraks shoes sus towasg
‘he drur using orocedures and clearances drevicusliy outlined for brakes with o
witaout eccentTic. T:he actuaring mechanism normally #1ll 2ot 2ave o e readiustad
Rzconnect the meczanism to the srake lever aiter srake adjustTmesnt.

1



Figure §

L2" DUQ-SERVO, DOUBLE ANCHOR AUXILIARY 3RAKET
PARTS DESCRIPTION (REFZR TOQO FIGURZE 9)

l. 3rake Shoe Assembly 13, Nut - Anchor Pin

2. Shoe Return Spring l+. Soring Washer - Camshait )
3. 3rake Support Plate l5. Lever

+. Anchor Pia l5. Lever Retura Soring

5. Cam and Shart l7. Nut - Clamping 3olt

3. Anchor Pin 3Brace 18. Lockwasher - Clamping 3olt
7. Adjusting Screw Socket l3. Lever Clamping 3olt

8. Adjusting Screw Spring Q. Zcgoentric

3. Adjusting Screw 2l. Soring Washer - Zccentric
13. Adjustiag Screw Pivot Nuc 22. Retainer Washer - Tccermeric
L Camshasit Support 3racket 23. Nut - TcceatTic

I~ e
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_ockwasher - Anchor Pin



BRAKE SERVICING

3rake Drum Reamoval

Jackup at least one rear wheel to allow the orake drum and propeller
shaft to be rotated. If the vehicle propeller shaft has an interrmediate
or "amidship'' suppor: Searing, provide a jack or otaer support faor txe
shaft at this point and remove the SUpDOrt bearing mounting belts.

Remove the drum mounting bolts and then remove the yoke flange aad
drum and the companion flange nut. Separate the flange irom :he
transmission shaft. (If drum and propeller shait are connected by
trunnion bolts, remove the trunnion bolts L)

Lower the propeller shast to the floor.

Brake Shoe Rermoval

(Refer to the brake axploded view Figure 3.)

1s

7.8

Mark shoes and note nosition of the adjusting screw starwheel so thar
these parts can be reassembled in their correct position.

Using a SPring removal tool (Bendix No. GEN 2053) rermove the twc
shoe return springs. Separate the ancaor pin Srace =om the ancikor
Pins.

Remove the shoes, the adjusting screw assembly and the adjusting sc-ew
SPTing Ircm the orake support olate. To remove ::e sices from :he
Support dlate, zull the shoe outward and =wist the shoe suificiently iz the
SUpPPOrt plate guides until the anchor end of the shoe wll clear the
anchor 2din.

To remove the adjusting screw irom the shoes, move the anczor 2nds
of the shoes toward each other and dverlap the wess of the shoes. Ta:s
will Dermit the separation of the adjusting screw assembiv ‘rom rthe
shoes,

Unhook the adjusting screw SPring {rom the shoes.

Separate the socket from the adjusting screw and turm the adjusting screw
Qut of the pivot nur,

Removal of the Car

(Refer to the Hrake exploded view Figure 39.)

L.

Remove the clevis zin o Separate tle drake actuaring lever irom :the
cntrol linkage.

Unhook and remove the lever remuz= 3Pring & tle Srake contains i -e-
fura soring.



3. Secratch a mark on the and of the camshart adjacent to the center of the
slot in the hub of the lever. This will ideatify the proper pPosition of the
lever to the shaft when the DArts are reassembled. Also note dosition
of scratch mark relative to brake $o that cam will be reassembled with
mark in same position.

4. Remove the lever from the camshaft by loosening the lever clamping
bolt. Drive the camshasit our of the lever using a brass or hardwood
Punch to prevent damage to the shait. Remove the Soring washer from
the camsharst and Pull the cam irom the camshait support bracket.

NOTE - If it is necessary to remove the support plate from the brake
mounting bracket in order to Separate the lever from the cam-
shaft, remove the four brake mounting bolts.

wm

The camshaft support bracket z2ormally need not be removed from the
Support plate unless it is 2ecessary to replace the 5racker or the anchor

Pins. To remove the Sracket, remove the anchor 2in auts irom the two
anchor pins.

o~

I it is necessary to replace the eccentTic (on brakes which incorporate
an eccentric), nold the hex end of the eccentric shait =ith a 3/8" wrench
and loosen the two nuts. Remove the nuts, the retainer washer and the
SPring washer from the eccentric shaft,

Clearing and Inspection of Parts

Remove lining dust and road dj=+ {rom the brake parts and the inside of the
drum. Wipe the lubricant from -he Support plate, the shoe webs ind from the
cam. Clean the threads of the adjusting screw and pivoet nut with a solvent and
Slow dirt and cleaning fluid off parts with an air Qose.

Inspect the drake parts as follows and replace with 2ew Darts where necas sarv.

L. Check the Yrake shoes for lining wear, and contaminarion due to oil or
Srake lubricant. [f linings are wora down to within 1,32" of the rivet
heads, the shoes should ce relined or replaced with new lined shoes.
Inspect shoe webs for severs Wear at cam contact sursaces.

2. Inspect the adjusting screw and Pivot nut for nicked or sheared threads.

3. Check the cam for severs wear at tie shoe web contact surfaces.

4. Inspect the adjusting screw SDring and the two shoe repu=— springs for
any loss of tension. The 3DTings, when zot assembled on tha brake,

should zot show anvy oDening berween the coils.

3. Check the anchor pins and the cam Support bracket {or any signs of
distortion.

3. [nspect the mounting koles in the brake SUDDOrt clate and the Srake
mounting bracket for cracks.

7. Inspect the drum for scoring or distortion.

=lda



Srake Reassembly Procedure

(Refer to the brake exploded view Figure 9,)

NOTE - Lubricate the brake parts, as aoted iz the lollowing reassembly
procedure, with Lubriplate Grade No. 430-AA. Do not over
lubricate to the extent that the excess lubricant will decome thin
due to heat and will spread to the lining and drum ruboing
suriaces,

L. Coat the threads of the anchor oins with lubricant. [nstall the anchor
pins in the brake support plate and assemble the camshasi+ support
Bracket to the brake support plate using the anchor pin nuts and lock-
washers. Tighten the anchor pin auts with a wrench to rque of irom
1500 to 2000 inck-pounds.

2. Coat the threads of the adjusting screw and the socker azd cf the ad-
justing screw with lubricaat. Taread tae adjusting screw all the way
into the pivot aut. Install the socket over the end of the adjusting screw.

3. Install the adjusting screw as semodly berween the ends of the hrake
shoes. Engage the notches of the socket and Sivot zut xith the weos
of the brake shoes. Note position of the starwheel. Nrexn the shoe-
ring assembly is installed with the adjusting screw at the hotiom
(as in figure 1) the starwheel should se toward the left shoe,

*. Move anchor ends of the shoes together, overlapping the shoe wehs,
and hook the adjusting screw SOring into the oles of *2e shoe wess.

5. Lubricate the shoe guides on the 5rake suzwvort slate. Placs lubricant
om the suriaces of the guides whick contact the weds cf the Hrake 3hoes.
Lubricate the anchor 9ins on sucrface which contac:s tie 2rake shoe

wens.

5. With the adjusting screw assembly and adjuster screw soring in slace
on the shoes, install one of the shoes in Place on the puides of zh
SUpport plate. Twist shoe slightly to clear :he 2zd of :he ancacr ) -1
SO as to permit assermbly of large, oblcng acle iz shoe wen sver dody
of anchor pin. [=stail the other shoe to the SUDDOIT Diate and TwistT the
shoe as required to clear the end of :he anchor pin.

. Coat the camshait and the carm =nth lubricant, 3Pread :Ze ends oi ke
shoes apart,and install the shart tarough the acles in the support olace
and the cam sSuppors bracket. Caenater camy Serween the ands of -he
shoes. Position shart so that the scratei mark oa the end of the shait
corresponds o its origizal position relative o the Sraka.

3. Install the anchor 2in 5race over the aachor 2ins.

7. ook the shoe retura springs in the shoe webs and them assempie the
SPrings to the ends of the anchor 2ias. Use 3pecial spring installing
‘ool (Bendix No. 3PD-41338-F4) to stretch arnd 200k the springs ovar
“2e ends of the anchor pins.



10,

11,
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Coat the camshart SPring washer with lubricant and assemble washer
over the camshaft. Assemble the orake operating laver cvar the
serrated end of the shart, centering the slot in the laver hub with the
scratch mark on the end of the shar-,

Install the clamping bolt, lockwasher and aut to the lever. Hold cam in
comtact with the anchor pin brace and Push lever onto shait sutficiently
£ compress the spring washer. With Spring washer compressed,
tighten the lever clamping bolt aut to 300-340 inch-pounds torque.

NOTE - If a new cam and shait Or new lever is installed on the braka,
assemble the lever as near as possible to the original lever po-
sition. It may be Becessary to move the lever one serration on
the shait to realign the lever with the control linkage,

I the brake contains a lever Teturn spring, nook the spring between
the camshart support bracket and the lever. Reler to Figure 3,

L the brake contains an eccentric, reinstall the eccentric shast through
the hole in the support plate. (The eccentric must be located Selow the
web of the upper shoe - refer to Figures 4 and 8.). Place the spring
washer and the retainer washer over the shait of the eccentric and as-
semble the two auts to the shart. Adjust the auts so that the eccentric
will rotate through 340° with an applied torque of 30 to 150 inch-pounds
on the eccentric shaft. Make check after eccentric 1as been rotated one
complete revolution.

I the brake support Plate was removed {zom the mounting braciet lo-
cated on the transmission, reinstall the brake to the Hraciker. Tignren
the four brake mounring bolts to 1200-1+00 lb. -inch wreach torque.

Srake Drum Reinstallation

i

[4¥]

(V])

L brake assembly contains an eccentTic, rotate ecceantric to allow upoer
shoe to move in toward the center line of the transmission shast.

Assemble the dxum to the yoke flange and attach the yoke to the trans-
mission shart. (If the drum and Propeller shart are connmec:ad by
tTunnion bolts, reinstall the trunnion Soits.)

If the vehicle Propeller shaft has an intermediate or "amidship' suppor:
Searing, raise and support the. Droveller snaft and reinstall the support
bearing mounting bolts.

With the rear wheel jacked up to allow the drum and the provellar shais
to be rotated, rotate the drum uptil the drum adjustizg slot coincides
with the drake adjusting screw starwheel.

Adjust the brake as outlined under "Adjusttments' in the "SRAKT
INSTALLATION AND ADJUSTMENT'" section.

After the brake has heen adjusted, install the cover Plug into the drum
adjusting slot to keep dirs from eatering the drum and brake.

Remove jack rom the =ear wheel,
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BASIC CALCULATIONS

The following basic formulas can he used as a guide in analyzing the veaicle
Parking and auxiiiary brake Tequirements.

Parking Brake Requirements

The parking brake should e designed to hold the vehicle, or combination,
on any grade upon which the vehicle is Operated under anv condition of loading, on
a surface {ree from snow or ice. It cax be assumed that the vehicle may be
operated on grades to the limit of traction of the rear wheels and the rear wheels
are the ones upon which the parking brake acts.

The steepest grade, on which the vehicle can Se operated, must be dater-
mined and the force aecessary to dold the vehicle must ne sstablished. The
2olding force thea must be translated intc a brake torgue,

The following diagram shows the iorcas lzvolved when a vehicle of gross
venicle weight W is operated on a grade of slope y/x.

W = Total weight of the vehicle or combinarion,
W' = Portion of the total vehicle weight that ac:s on *he Sraked axie.
N'' = Portion of the braked axle weight that acts normal 0 the -s0ad

sursace.

= Iorce needed %o zoid the vehicla on the grade.

lui
1

Maximum i=iction force betwee=n the Draked axle tires arnd :he
. road suriace.



K W', where y is the coefiicient of {riction between the tires and
the road. (.7 - .8 between rubber and dry pavement is normally
assumed.)

Since triangles ABC, A'3'C' and A'B"C'" are similar, angles § and § are
equal to angle o .

The force required to hold the vehicle on grade y/x is equal to F, and
thereiore:

(1) ¥ = Wsing

The maximum force which is available for holding the venicle on grade y/x
is F' and thereiore:

(2) F' = » Wv
(3) where W'" = W' cos § = W' cos &

(4) thereicre F' = U W' cos &

-y

As the grade y/x increases, T increases. However, I decreases simce
there is a corresponding decrease in the weight component W' whick is normal to
the road suriace. The maximum grade on which the vehicle can be heid thereiore
Qccurs when F = F' and %“herefore - irom eguation (1) and (4),

(3) Wsin @ = & W' cos a

o) LBE LW
cosa A

"urt
(7) tam& = y/x = u-%-

Egquation (7) expresses che -elationship Setween the may nurm slope yrx, the
coeificient of Iriction 4 between the tires and the road, and —=whick is tze ratic af
t2e weight on the braked axle to the fotal veaicle weight. 3Solving for angie @ in
2quation (7) and substituring tRis into equation (1) =il give the iricsion farca ra-
quired tc hold the vehicle on the maximum zrade. Tkis ‘=icrion force is :hen
translated into aa equivalent brake torque.

The portion orf the venicle weight (W') whick acts on the Sraked ar traczion
axle varies slightly depending upon whether the venicle is pointed up or down the
gTade since the grade causes a slight weight *ransfar factor.

L the parking brakes are 2 part of the wheei Srakes on the rear axle
(single axle), it can Se assumed that each brake 2andles an aqual share of the
axle load. Then the required drake torque T iz inci-pounds can be expressed
as:

(8 T = l/2WsinaR
Where R is the tire rolling radius (izches), W is the :otal venicis weight (15s.

and @ is the angle as determined iz equation (7)

-19.



‘When a single brake Cperates on the drive shaft, this brake must develoo
all the torque necessary to hold the vedicle aad the torque equation becomes:

W sin @ R
= ———————
7T =

where K equals the lowest numerical axle ratio.

Sample Calculation

Gross vehicle weight of vehicle (or combination) = 40, 000 lbs.
Weight on rear (driving axle) = 16,000 lbs.
Tire rolling radius = lgov

Axle ratio = 4:1

Tire to road coefficient = .7

Tana = 4 = = 7% iS—;é’S—g- = .28, and &= 15.6°

Maximum grade upon which vehicle can he held is 28% or represented
graphically this is,

Friction force required for maximum gTade,

= Wsin @ =40,000x .27 = 10, 300 lbs.

Brake torque required with darking brakes past of wheel srakes (single axle -
Two orakes ner axle.)

I = l/2Wsinag R = 1/2 x 40,000 x .27 x 19 = 102, 500 in-lbs.

3rake torque required with single darking brake in drive shart:

i 2
T o= WST.:%aR.a-@O,OOOz._T::LQ = 34,200 in-lbs.

Referring to the static eifectiveness curve (curve I) for the 12" Duoc-Servo,
double anchor auxiliasy bSrake, it can he seen that 102, 400 in-ibs. Tequired in the
{izst case is apove the recommended maximu— torgue (99, 000 in-lhs.) of the
Srake and therefore this irTangement is 10t satisiactory. Iz the second case -se
*orque is under the recommended maxirmum and is thereiors suitable. Ia this
case Ior a torque ourput of 34, 200 i2-lbs., an input torque of 1300.in-15s. o t=e
drake cam shait is required. Laver travel required is snowm in Curve [I.



When the brake is :0 He used for amergency oraking Jurposes, reference
snould be made o the Iollcwing "Auxiliary Braking Reguirements :o determine
braking requirements and veaicle weight limitations.

Auxiliary 3rake Regquirerments

State laws, governing auxiliary brake requirements, vary sut Service No. 3
''Equipment Requirements ior Motor Vehiclas' published oy Naricnal Highway
Users, Inc. shows that the most stringent state regulation requires that the veaicle

Se brought to a stop within 30 feet irom a speed of 20 mph, or a deceleration rate
of 3.6 ft./secl.

To comply with the most stringent regulation, with the inclusion of a
moderate saiety faczor allowance, it is recommended that a 20 mph speed with
alOft. /sec? deceleration rate %e used for calculations.

[t is recommended that the maximum kinetic energy assoraticn rate or ke
Srake not be over L300 ¢t. -lbs, Per square incl of lining per second.

Minimum stopping distances for various gross vehicle weights are listed in
Chart I.

o installations where the brake is enclosed, =akdng heat transier to the
surrounding air difficul:, the energy absorotion rate should oe less tmam
1300 ¢t. llbs./in2/sec,

The following equations can be used waen detarrung the auxiliary brake
requirements.

(10) 20 mph = 29.3 fz/sec

(L1) Stopping time (pes 10 ft/saec? cecel.) =%-3- = 2.33 sec
(12) Venicle xinetic snergy at 20 mpa,
K= = 1/2 mass x velocity 2
= 1/2 Scoss V;Z;i.czle Ht.0bs.) % 29.3% i, .lns,

(13) Kinetic energy adsorstion sate during a stopping time of 2. 31 sec,

CVN (1bs. ) ¢ 23 22

XZ per sqg. in. of lining Der sec. = e
: 4 g 2 % 32.2 x lining area (in<) x 2.

(%]
(¥

(14) Substituting the maximum energy absorstion rata of
1300 t. -lbs. /ind/ sac,

;.
Gross Vea. Wt. (13s.) = 329 x lining area (in®)

.21-



The following lining areas are Provided on the 12" Duo-Servo auxiliary

brake:
Brake Width Lining Area
3 83 in?
4 111 i’
5 . 139 in®

From the above lining area charet, the following maximum gross venicle
weights can be calculated as based on the 20 mph speed and the 10 it./sec? de-
celeration requirement:

For a 3" wide brake, 329 x 83 = 27,200 lbs. GVW

For a 4" wide brake, 329 x L1l = 36, 500 lbs. GVW

For a 3" wide brake, 329 x 139 = 45, 700 lbs. GVW

To obtain the required 10 {. /se-:2 deceleration, a sufficient Portion of the
gTO0ss vehicle weight must bear on the rear (d=iving) axie to which the braking
18 applied. If only one axle, of a sandem axie arrangement is Draked, only the

portion of the weight on the braked axie should he considered. The minimum
weight necessary on the braked axie can he calculated as follows:

(15) W'm =2 4

g
= Weight on the braked axie, lbs.
Gross venicle weight (lbs.)

2
= Deceleration required, it./sec”

Coeificient of iriction between the tires and the Toad
2
= Acceleration due to grawvity = 32.2 it./sec”

uqt:n-q'g
1]

2
Tor the required decelerarion of 10 . /sec” and 4 = .7 egquation (13)
Secomes:

_wWd 10 ) .
W'--—U‘ 2 W g = 4w

Thereiore fox 10 it,/sec< deceleration, the weight on the braking axle must
Se at least +4% of the gross vehicle weight.

When a single brake operates on the drive shagt, this brake must ceveiow all
e torque necessary o decelerate the moving vedicle under emergency conditions.
The brake torque required can be calculated as follows:

e T X, R

(16) T = 2 d x z
T = Brake torque required, in-lbs.
W = Gross vehicle weight-lbs,
d = Vehicle deceleration, it./secd

-22-



: 2
Acceleration due to gravicy = 32.2 it./sec

g =
R = Waeel rolling radius (braked axie), inczes
KX = Axie to drive shart ratio

2
Tor a vehicle decelerarion of 10 it./sec”, equartion (l3) becormes:

10 R

™ = —— % _Eh
It -Wx32.2xK-.31 .V':{

Sample Calculation

Gross vehicle weight of vehicle (or combination) = 40, 000 lbs.
Weight on rear (driving) axle = 16, 000 lbs.

Tire rolling radius = L3

Axle ratio = o:l

Tire to road coefficient = .7

Deceleration requized = 10 it /am:2 -

Checking the hraked axla ¥elghr, it can Je seen that the percent af the
oraked axle weight to the gross veaicle weight is only 40% as compared %o thze
desired 44.4%. It is thereiore recommended that approximately 13, 000 lbs. he
placed on the braked axle to give the Tequired 10 ft./sec® deceleration. With a
braked axle weight of 13, 000 lbs,

W 13.000

i 2
= ——— o e ——m———— .7 2 T L .2 ;b.‘
d = Gl A 30,000 < 2.2 x . 1a t./sec

2
The braking torgue -equired for 2 1) ./ sec- deceleration :s:

- _ WNd R _ 40,900 ;o 3 & @ : -
L = 3 x 3{---3-2-:--_3_--3:.3 x——-c = 3%,300 iz - l9s.

Reaferring to the dymamic e2ifectiveness cuz—ras (Cuzwve 1) 3000 iznch-pounds
input lorque zormally w=ill se required 10 Jrovide suificianc srake Jurzut srcue.
Lever travel required is shown in Curve =,

-23-



CHART I

MINIMUM STOPPING DISTANCES TOR A
MAXIMUM ENERGY ABSORDTION RATT OF
1500 FT.-L3S./IN® OF LINING/SEC.

GRQOSS VEHICLE

MINIMUM STOPPING DISTANCE-FT.
TROM 20 MPHE

WT. -L3S. BRAKE SIZES
12 x5 | 12 x + ! 12 x 3
30, 000 26 \ 30 30
40, 000 37 ! 4 f 58
50, 000 48 [ 58 38
| 60, 000 57 ; 70 103
70, 000 57 } 73 | Li7
30, 000 b t 33 134 !
30,000 85 [ 100 1 133 |
100, 000 36 * 73 i




CHART II

12" DUO-SERVO, DOUBLZ ANCEOR

AUXILIARY BRAKES -
INSTALLATION DATA

REFER To
NOTE B&LoW

SvRFACE

LEVER MOUNTING

L
BRAKE SHOE ~__|
CENTERLIA
ECCENTRIC ' AR :
Lo¢e.
)
ECCENTRIC
Lk 4.599
4589
BRANKE MCUNTINC
A SURFACS
.630 o/A.
& HOLGS
Brak - 2u te o
rakes ot —Aaver .
Srake Width Came- Distance{ Dia. SBasie SOABNSIONS I, I
Assemoly w shait l E P Torging [ | | am | " l
Na. .in. | Length -ta. -In. No. = Al 3 | L o |
——————————
5. 306 <t 350 !
310843 3 short | 1.454 o | aTes ]z.au] .78 | ) [ |
s9010 | 2.264 | a1 | S |
I 304007 | 2.424| .97 | ,—33 |
5. 506 . wa | .330 |
3 Long [1.894 | £3%8 | 41753 [2.474] .73 =5 | |
49010 | 2.704| .31 | =S l i
| 305007 | 2,804 | .97 | 332 |
308691 " short (1.454 | £3%8 | 574y |z.z;+$ | 228 | |
49010 | 2.264 | .91 | 212 |
| 304007 | 2.424] .97 —3%3- !
309521 4 Long | 1.894 :% 47753 | 2,674 .78 ‘ '-f%g [ f
42019 [2.704 | .81 | 23 | |
j04ca7 [ 2,364 | .07 | S| [ |
- < 5 . 306 oo - - | .520 !
508692 5 Long 1.894 ;501 47753 | 2.374| .78 | % j !
43010 j2.704 | a1 | =252 | |
304007 | 2.364 | .37 'ff" | | ;
. - i l
* Distance includes thickness of wave washer cemprestded, _i
“® Ref=r to lever char:s for additicnal dimensional details and levers available.
NOTZ - Laver can be located as desirsd. Exact angla wiil be subject to£3.1/4° variation due to
toier3accd in parcs. A lever travel of 12° should he allowed for brake zctuation.
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CHART IIT
LEVER DATA

12" DUO-SERVO, DOUBLE ANCHOR
AUXILIARY BRAKES

LEVER FORGING NO. 49010

g.59

- £.42

b
b Y/
: = | 3%
A 1 *
£ ¢
NOISTANCE 10 BRANS
R N einTinG sumiice
INSTALLED
C -In.
Lever Lever - Short | Long
Forging | Lever | Assemblyl D A | Cam- | Cam- Remarks
No. No. No. -In. | -In. | shaft | shaft
= ===
29010 309357 309739 |Nome| .81 |2.264 | 2.704 | Hole to be Provided
by Customer.
49010 311896 .560 | .81 |2.264 | 2.704 | Clamping Bolt to be
Provided by Customer)|
49010 49054 309745 |.560 | .81 |2.264 |2.704

% Lever assembly includes lever and bolt, lockwasher and nut as shown.
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CHART IV
LEVER DATA
12" DUQ-SERVO, DOUBLE ANCHOR
AUXILIARY BRAKES

LEVIR FORGING NO. 49010

LEVER /OENTIFICATION
L | SYMGOL ON THIS SUREACE

! .
_& T N7
BENDIY 450/0 -
%N"‘ \QL-—J %—?f\o (o1a.)

-k i S i iill 2%
Sy | f

1y
r’ A
A ‘
~
DISTANCE 0 SP4rs
THIS SUREACE 70 1WaRD0 MOUNT I NG SUPEACE

IRANE WHEN LEVER /5

ji
|

INSTALLE D

| { i [ i i C -ia. ! g i
| Laver | Zavers | == - i Short | Lang | ; i
jTorging | Lever |Assemoiv | L D A Cam- | Cam- | [deme. | :

No. Na. l Na. |-&. |-i. l-l:n. | shast | saast | Symbol | Rermarks
—t = . .
| 39010 | 314945 ’ |+.02| 304 31| 2.264| 2.704 | @ | Clamoing 3oit 20 3¢ Prondea :
L ‘ i ! L2 Cystomer,
| +9010 #9053 1 30973 1532 | Je0 3l LIt I3 I NONE
|_#3010 [302647 | 30974+ 1200 | 380 31 | 2.264) 2.904 T X |
|_#9010 | 49052 | 309743 [2..2 [ 360: 3l ' 2.2541 2. 0% | Q |
| 49010 308099 | 309740 14.25 | 360 .31 | 2.2540 2.704 | A
| 49010 | 49081 | 309737 [5.7S|.360 @ .31 | 2,254 2. 704 =
|_¥9010 |307928 | 309741 |[o.31 |.360 .31 | 2.26% 2.794 . a
| 49010 | 307929 | 309738 |7.12 ].360; .30 | 2.254. 1.704 w o
| 49010 | 310847 | 310848 |7.12 580 31 : 2.2640 2.704 | €3 |

#9010 | 302391 | 309746 [7.17].3500| .31 [ 2.254. 2.704 1 & |

49010 | 49009 | 309747 |-.33 | 3801 .31 | 2.2641 2.704 | A

+9010 | 302133 | 309748 17.54 (.300 | .31 | 2.254 2,704 =

|

| !

—1—1—t—F-1—-}—1—1-=1

—
: |
i !

® Lever assembly inciudes .ever aind Holt, lockwasher aad aut ai jaown.

== Lever lengtlas ind 2cie tizas other :han :20de listed can 5e srovided o meet igeciiic
customer requirements.
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CHART V
LEVER DATA

12" DUO-SERVO, DOUBLE ANCHOR

AUXILIARY BRAKES

LEVER FORGING NO'S 47753 & 304007

LEVER FORBING NGO
LOCATED oON THIS

6.090 |

SUREA 63\‘
sam|
7

TORING ATTACAwWENT

Ve 01A. HOLE Fom
487 —i E

T L | a1 {4g
e @3 & T
} “epen | s C\sranes ro smaws
L AOUNTING SURKACE
THIS SUREACE /5 rowamD
BRANE WHNEN LEVER /S
INSTALL &0
L C -In.
Laver Lever= Short | Long
Forging| Lever | Assembly D A | Cam- | Cam-
No. No. No. -In. | -In. | shatt | shaft Remarks
47753 48195 309751 50 | .78 | 2.234 | 2.574 l
]
Hole "D" Provided with
304007 | 302043 309749 50 | .97 | 2.424 | 2.864 a Hardened Steel
Bushing

* Lever assembly includes lever and bolt, lockwasher and out as showm.



- INCH POUNDS

BRAKE TORQUE

CURVE L

12" DUC-SERVQ, DOUBLE ANCHOR AUXILIARY BRAXT
STATIC AND DYNAMIC EFFEZCTIVENESS CURVES
(LINING MATEZRIAL MAR H-3133-3)

0000 ] T _j: Y
MAX. PECOMMENDED f
BRAKE TORGUE [
80000 | A i
I
700 S |
ao .
& | .
‘Q\‘ 700 RPM DRUM S;Pé‘é'.o'
N _ z
§0000 N | :
o
z
Koltslols) ]
|
P
I
&0000 ; [ ' bt
3 ' | p i
/ R
! !
Joood R . ‘ :
/ | DYNAMIC EFFECTIVENESS|
| | |
20000 : | ; , ‘
4 o
| | 1
10000 :
MAX. CAMSHAFT TOROUE —w |
RPECOMMENDED B
|
2 | | 1

) /1000 2000 3000 Q000 S004 900 000 S0o0
CAMSHAFRT TOROUE - INCH POUNDS
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~DEGREES

LEVER TRAVEL

CURVE I

12" DUOC-SERVO, DOUBLE ANCHOR AUXILIARY BRAKE
LEVER TRAVEL CURVES
(015" LINING TO DRUM CLEARANCE)

2o

15

/0

= FORKWARD (EVER ROITATION
—REVERSE LEVER ROTAT/ION

OrNAm/C

!

2 |

—

!
|
MAX. C

AMSHAFLT TORPUE

RECOMMENDE D

H
i

|
|
!

/008

2ogo

Jooo

{900

Kyslols]

CAMSHAFT TORQUE
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rs?as wellwas foﬁndatlon brakes and hydraulic parking brakes
Y AR CORTREEE i oy { ;
o et-i;zw,r.z“.»-“’?%ﬁ-}% KO i i __;ilv,,} ] SYOTORR v o ‘
.In addltlon to classroom lectures cutaways, visuals, alds and cluazzes are used to a551st those at-
tending in ungersta_ndmg ‘the’ hydraullc brake system' e i ¥ :
A e SR Al
As with all Bendix tralnlng schools the Hydraullc Brake School IS open to Bendix HVS distributors
‘andthelr customers atno charge however, the cost of transportation, lodging and meals is defrayed
2, by the student.. The size of the classes is limited and enroliment is on a first come, first serve basis.

Please provide a 1st, 2nd and 3rd choice and indicate on the attached enroliment formin the event
_that your original choice may not be available. You will receive a confirmation letter indicating the
class you will be attending.. Should you be unable to attend the school you are registered in, notify
us immediately atthe Elyna Oh:o facility.. Tralning at all lrsted locatlons wrll begin at 8:30 a.m. with
d missal at 4:30 p m.: Gl

l

‘in the letter connrmmg enrollment A
P AR St 3‘3"’ [ e e
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1991

SCHEDULE |

HYDRAULIC BRAKE SYSTEM TRAINING

*Location addresses will be noted on confirmation letter.

*DALLAS, TX *RENO, NV
DATE CLASS # DATE CLASS #
April 16 DH-041 March 13 RH-031 |
*SALISBURY, NC *ELYRIA, OH a
L 5% |8
DATE CLASS # DATE CLASS #2.: |¥
April 10 SH-041 . April 4 E}L04?;;i:£

P

e B ) M B3

TS

endi

HYDTRG91.PM3:8/90:PAG




o

m ?'i" ENROLLMENT
NQuNgW (YQEENE@N | ApPpPLICATION

HYDRAULIC BRAKE SYSTEM TRAINING

SELECT ONE OF FOLLOWING:
Name O  Bendix H.V.S. Distributor
Firm O  Associate Distributor (Provide Service Dist.)
Address a Fleet Operator
City State Zip a O.E. Manufacturer
Phone L Other
Please register the following individual(s):
| POSITION |
NAME T ICT)'EE CLASS NO. *DATES* LOCATION

*PLEASE LIST A 1st, 2nd & 3rd CHOICE.*

Please return this form to the address below for confirmation and instructions.

- HYDTRG91.PM3:8/90:PAG

=

Bendix H.V.S.

P.O. Box 4016

901 Cleveland Strect

Elyria, OH 44036-2016 5
ATTN: MAIL CODE S31 lied



DEVICE

SLIDE NO.

~ SLIDE DESCRIPTION

Fundamentals
Fundamentals
Fundamentals
Fundamentals
Fundamentals
Govemor
Govemor
Govemor
Govemor
Govemor

Hydraulic - AH-1B
Hydraulic - AH-1B
Hydraulic - AH-4
Hydraulic - AH-4
Hydraulic - AH-4
Hydraulic - Air Pak
Hydraulic - Air Pak
Hydraulic - Air Pak
Hydraulic - Air Pak
Hydraulic - Air Pak
Hydraulic - Brake Fluid
Hydraulic - Brake Fluid
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Brake
Hydraulic - Disc Rotor
Hydraulic - Drum Brake
Hydraulic - Drum Brake
Hydraulic - Drum Brake
Hydraulic - Drum Brake
Hydraulic - HR-1 Relay
Hydraulic - HR-1 Relay
Hydraulic - HR-1 Relay
Hydraulic - Hoses
Hydraulic - Hydraulic
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydromax

Hose COUp|mQ§ R Bl T st
l-‘n;mmia"fm1 §
Hydraulic - AH-1B

FUND-31
FUND-32
FUND-33
FUND-34
FUND-35
503-1
503-2
503-3
503-4
503-5
2801-1
1326-1
1326-2
1326-3
1326-4
1357-1
1357-2
1357-3
6605-1
6605-2
6605-3
6605-4
6605-5
6707-28
6707-29
6800-1
6800-2
6800-3
6800-4
6800-5
6800-6
6800-7
6800-8
6800-9
6609-1
6706-1
6706-2
6706-3
6706-4
4550-1
4550-2
4550-3
6707-32
6604-1
6602-1
6602-2
6602-3
6602-4
6602-5
6602-6
6602-7
6602-8
6602-9
6602-10
6602-11
6602-12
6602-13

Dual Air Brake System .
Dual Air Brake System
Dual Air Brake System
Dual Air Brake System
Dual Air Brake System -
D-2 Governor (exterior) -
D-2 Governor (sectional)
D-2 Governor (operational) -

D-2 Governor Cut-Out Compressor Unloaded

D-2 Governor Cut-In Compressor Loaded
Tru-Cupl Hose Couplings (exterior)

AH-1B Air/Hydraulic Intensifier (exterior)

AH-1B Air/Hydraulic Intensifier (sectional)

AH-1B Air/Hydraulic Intensifier applying (sectional)
AH-1B AirHydraulic Intensifier (schematic)

AH-4 Air/Hydraulic Intensifier (sectional & exterior)
AH-4 AirHydraulic Intensifier applying (sectional)
AH-4 Air/Hydraulic Intensifier releasing (sectional)
Air Pak System (schematic) :

Air Pak Released (sectional)

Air Pak Applying (sectional)

Air Pak System (schematic)

Air Pak Tractor/Trailer (schematic)

Brake Fluid Chart Types & Temps (word)

Brake Fluid Characteristics (word)

Disc Brake (exterior) ‘-

Floating & Fixed Calipers (sectional)

Sliding Caliper & Axle Flange (explode)

Single Piston Caliper & Anchor (explode)

Twin Piston Caliper/Axle.Flange (explode)
Caliper/Piston Seal Operation (sectional)

Single Piston Caliper (explode)

Twin Piston Caliper/Anchor Plate (explode)

Twin Piston Caliper/Anchor Plate (explode)

Disc Brake Rotor Inspection

Drum Brake Assembled

Drum Brake (explode)

Drum Brake (explode)

Drum Conditions (sectional)

HR-1 Hydraulic Relay (sectional & exterior)

e .
q \

|

HR-1 Hydraulic Relay (operational system—sectional)
HR-1 Hydraulic Relay (operational system—sectional)

Brake Hoses (exterior)

Hydrovac/Convac System

Hydromax (exterior)

Hydromax & Balanced Gear System

Ford Hydromax System -

Ford Hydromax System (installation drawing)
Ford Hydromax System (color position)
Hydromax (sectional) -

Hydromax Initial Apply Position (sectional)
Hydromax Holding Position (sectional)
Hydromax Normal Applying (sectional)
Hydromax Auxiliary Electric Pump (exterior)
Hydromax Performance Graph

Hydromax Reserve Operating Mode (sectional)
Hydromax Ford System Tandem (schematic)

Hidraulic - HEdromax




DEVICE

/Ja«"

Hydraulic - Hydromax
Hydraulic - Hydromax
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Hydrovac
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling
Hydraulic - Lucas Girling

Hydraulic - Mastervac
Hydraulic - Mastervac

Hydraulic - Vac Chk Vive

Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder
Hydraulic - Master Cylinder

Hydraulic - Tandem Hydrovac

Hydraulic - Vac Dual System
Hydraulic - Vacuum Pumps

" SLIDE NoO. | SLIDE DESCRIPTION
6602-14 Hydromax Ford System 2 Axle (schematic)
6602-15 Hydromax Ford System 2 Axle (schematic)
6604-3 Hydrovac Applying Position (sectional)
6604-4 Hydrovac Balanced Position (sectional)
6604-5 Hydrovac Control Valve (sectional)
6604-9 Hydrovac System Troubleshooting (word)
6604-10 Hydrovac System & Sectional In Phantom Truck
6604-11 Hydrovac (exterior) -
6604-12 Hydrovac System (schematic)
6707-31 Hydrovac Air Filter (exterior)
6707-33 Various Hydrovac Components (exterior)
6707-1 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-2 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-3 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-4 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-5 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-6 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-7 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-8 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-9 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-10 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-11 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-12 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-13 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-14 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-15 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-16 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-17 Lucas Giring Hydr Drum Brake w/Mech Wedge Parkiag (A.".S)
6707-18 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-19 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-20 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-21 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-22 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-23 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6707-24 Lucas Girling Hydr Drum Brake w/Mech Wedge Parking (A2LS)
6606-1 Single Circuit Master Cylinder (sectional)
6606-2 Single Circuit Master Cylinder (sectional)
6606-3 Single Circuit Master Cylinder Applying (sectional)
6606-4 Single Circuit Master Cylinder Released (sectional)
6606-5 Single Circuit Master Cylinder Releasing (sectional)
6606-6 Dual Circuit Master Cylinder (sectional)
6606-7 Dual Circuit Master Cylinder Releasing (sectional)
6606-8 Dual Circuit Master Cylinder Releasing (sectional)
6606-9 Dual Circuit Master Cylinder (exterior)
6606-10 Single Circuit Master Cylinder (sectional)
6606-11 Dual Circuit Master Cylinder (sectional)
6606-12 Master Cylinder Compensating/Intake (sectional)
6606-13 Master Cylinder Compensating/Intake (sectional)
6707-25 Master Cylinder & 2 Drum Brakes (sectional)
6707-26 Master Cylinder & 1 Drum Brake (sectional)
6707-27 Dual Master Cylinder & 2 Drum Brakes (sectional)
6604-8 Master Vac Released Position (sectional)
6604-13 Master Vac Applying (sectional)
6604-6 Tandem Hydrovac Released (sectional)
6707-30 Vacuum Check Valve (exterior)
6604-7 Hydrovac Dual System (schematic)
6610-1 Convac Vacuum Pump (sectional)
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'DEVICE SLIDE NO. SLIDE DESCRIPTION.
Hydraulic - Vacuum Pumps 6610-2 Convac Vacuum Pump (end view sectional)
Hydraulic - Vacuum Pumps | 6610-3 Convac Vacuum (exterior) : = -
Hydraulic - Vacuum System 6604-2 Hydrovac Released Position (sectional)
Hydraulic - Wheel Cylinder ' 6608-1 Wheel Cylinder (sectional) §, .
Hydraulic - Wheel Cylinder 6608-2 Wheel Cylinder (sectional) |
Hydraulic - Wheel Cylinder 6608-3 Wheel Cylinder Expander (sectional)
TAVersenvalve = TR-2" 4650-1 TR-2 Inversion Valve (sectional & exterior)
Inversion Valve - TR-3 4650-3 TR-3 Inversion Valve (sectional & exterior)
Inversion Valve - TR-4 4650-2 TR-4 Inversion Valve (sectional)
Low Pressure Indicator 1600-1 LP-2 Low Pressure Indicator (exterior)
Low Pressure Indicator 1600-2 LP-2 Low Pressure Indicator (sectional)
Low Pressure Indicator 1600-3 LP-2 Low Pressure Indicator (sectional & exterior)
Piping Diagrams 110-1 . Rapid Build Up System SA-1778.47
Piping Diagrams 110-2 SD-3 Safety Actuator System
Piping Diagrams 110-3 Piping for Dolly |
Piping Diagrams 1104 Piping for Trailer :
Piping Diagrams 110-5 Ford “L" Series (system normal-service)
Piping Diagrams 110-6 Ford “L" Series (primary system failura)
Piping Diagrams 110-7 Ford “L" Series (system normal-park)
Piping Diagrams 110-8 Ford “L" Series (secondary failure)
Piping Diagrams 110-9 Spring Brake Piping-Dual Circuit
Piping Diagrams 110-10 Spring Brake Piping-Single Circuit
Piping Diagrams 110-11 Spring Brake Piping-Single Circuit
Piping Diagrams 110-12 Spring Brake Piping-Single Circuit
Piping Diagrams 110-13 121 Dual Air System (inter-city coach)
Piping Diagrams 110-14 121 Dual Air System (tractor w/adapter)
Piping Diagrams 110-15 Tandem Axle Trailer (w/SR-2 spring brakes)
Piping Diagrams 110-16 Dual Air Brake System Series
Piping Diagrams 110-17 Dual Air Brake System Series
Piping Diagrams 110-18 Dual Air Brake System Series
Piping Diagrams 110-19 Dual Air Brake System Series
Piping Diagrams . 110-20 Duai Air 3iake System Series
Piping Diagrams 110-21 Dual Air Brake System Series
Piping Diagrams 110-22 Dual Air Brake System Series
Piping Diagrams 110-23 Dual Air Brake System Series
Piping Diagrams 110-24 Dual Air Brake System Series
Piping Diagrams 110-25 Dual Air Brake System Series
Piping Diagrams 110-26 Dual Air Brake System Series
Piping Diagrams 110-27 Dual Air Brake System Series
Piping Diagrams 110-28 Off Highway Air Brake Schematic
Piping Diagrams 110-29 Two Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-30 Two Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-31 Two Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-32 Three Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-33 Three Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-34 Three Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-35 Three Valve Parking & Tractor Protect. System (operational)
Piping Diagrams 110-36 Converter Dolly Standard :
Piping Diagrams 110-37 Converter Dolly with Booster
Piping Diagrams 110-38 Four Axle Dolly w/Relay Emergency & Booster Valve
Piping Diagrams 110-39 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
Piping Diagrams 11040 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
Piping Diagrams 110-41 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
Piping Diagrams 11042 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
Piping Diagrams 11043 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
Piping Diagrams 110-44 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
Piping Diagrams 11045 Six Wheel Coach w/Two Step Parking Brake Release (DD-3)
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