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Standard

McNeilus Concrete Mixer 

Mixer Safety and 

Maintenance Training

Mixer 

Safety

Training

Mixer Safety and 

Maintenance Training

Safety Pre Test

Safety Pre Test

What

What

’

’

s wrong with this picture??

s wrong with this picture??

Mixer Safety and 

Maintenance Training

Or this one?

Or this one?

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Charge Hopper Safety

Normal operation with the pin in the 

stowed position. Hopper NOT locked 

out properly 

Service position with the pin in the 

locked position. Hopper correctly 

locked out 

Mixer Safety and 

Maintenance Training

Other IMPORTANT safety points

Other IMPORTANT safety points

•Make sure to read the operator’s manual and the NRMCA manual that was provided with 

your mixer(s)

•The maximum authorized pressure for testing a water tank for leaks is 5 psi

•Do not equip any McNeilus truck with more than (3) chute extensions

•Always use the “three point rule” when using the mixer ladder(s) – two hands and one 

foot or one hand and two feet must remain in contact with the ladder at all times

•Never extend your reach beyond the upper ladder platform railing – drum MUST be 

stopped if additional reach and/or access is necessary

•Perform thorough inspections weekly on rear ladder and related hardware; inspect for 

loose bolts, bad welds, cracking, excess step tread wear or corrosion

•Inspect chutes, chute hardware and chute rack hold-down hardware weekly for 

deterioration and replace when necessary

•If truck is equipped with a Bridgemaster, trailer latch MUST be operational. If latch is not 

operational, mixer must not be operated

•If truck is equipped with a Bridgemaster, all service items must be performed with the 

axle in the down position and in firm contact with the ground

•Federal Regulation 49 CFR 392.20 - Unattended Vehicles; precautions. No motor vehicle 

shall be left unattended until the parking brake has been securely set and all reasonable 

precautions have been taken to prevent the movement of such vehicle. 

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

The oil, filtration and grease specifications, as well 

as the suggested maintenance intervals mentioned 

in this section must be followed to ensure that the 

hydraulic pump, hydraulic motor and ZF gearbox 

warranties remain valid!

Mixer Safety and 

Maintenance Training

•Set up a filter maintenance schedule and follow it

•Periodically inspect the removed filter elements to examine for failure 

or for atypical contaminants (brass, rubber, etc)

•Keep the supply of oil and filters sealed and keep the area clean

•Never reuse fluid that has not been filtered and tested; NOTE: Filtering 

used oil does remove contaminants but does not replace the additive 

package!

•Always use clean containers, hoses and funnels when filling the 

reservoir

•Use precautions to keep contaminants out of ports, cavities and 

components that have been removed for service

•Keep all filters, sight gauges, filler caps and breathers tight and in good 

shape to prevent unnecessary contamination

•Make sure all fluids are well marked and everybody is keenly aware of 

the location of all critical fluids for each specific application

COMMON GUIDELINES FOR HYDRAULIC OIL MAINTENANCE

Mixer Safety and 

Maintenance Training

Change Your Hydraulic Oil, 

ZF drive oil and Filters!!!!

After the FIRST 100 HOURS of operation

The oil cleans up the system and 

flushes out any debris such as metal, 

rubber, dirt, casting silt



and other 

normal contaminants in a new 

hydraulic system.

Mixer Safety and 

Maintenance Training

AS BREAK IN TAKES PLACE, THE MACHINED SURFACES ARE 

POLISHED BY THE OIL AND MOVEMENT OF SPOOLS AND 

CARTRIDGES. PEAKS WEAR OFF AND THE PARTICLES 

TRAVEL DOWNSTREAM WITH THE OIL. MANY OF THESE 

PARTICLES ARE SUB-MICRON IN SIZE AND WILL NOT BE 

HELD EASILY IN THE FILTER AND WILL, IN TIME, CAUSE A 

DOMINO EFFECT IN THE HYDRAULIC SYSTEM. 

PARTICLES FLOAT ON DOWN THE OIL STREAM AND CAN 

CONTAMINATE CARTRIDGES AND SPOOL VALVES, 

CAUSING THEM TO STICK

What happens during break-in of your hydraulic 

system???

Mixer Safety and 

Maintenance Training

The contamination will deposit 

within the spools and cartridges 

and cause them to stick

Cause and Effect of 

Contamination within a Spool

Mixer Safety and 

Maintenance Training

USE THE CORRECT OIL

80%



of a pump’s wear occurs when the 

unit is started cold and not yet up to 

operating temperature.

VS.

Mixer Safety and 

Maintenance Training

ISO

S

U

S

The resistance to flow or the thickness of the oil.

The higher the viscosity, the thicker the oil is.

Normally given as ‘SUS’



or ‘cST’

International Standards 

Organization

Saybolt Universal Seconds

What is Oil Viscosity ?

VISCOSITY

Mixer Safety and 

Maintenance Training

VISCOSITY INDEX

VISCOSITY INDEX IS A SCALE SHOWING AN OIL’S 

CHANGE IN VISCOSITY,

IN RELATION TO THE TEMPERATURE OF THE OIL.

What does Viscosity Index (VI)



Mean to Oil ?

Oil viscosity changes as oil temperatures raise and lower. A higher Viscosity 

Index means the oil viscosity will change less rapidly with temperature 

changes.

Multiple Viscosity oil has a polymer additive that can change viscosity 

based on temperature. Only specific MV oils are recommended for



piston pumps. In addition, NO



universal type fluids or tractor fluids are 

recommended in Eaton hydraulic pumps due to their tendency to 

degrade brass components

Mixer Safety and 

Maintenance Training

STANDARD HYDRAULIC OIL ADDITIVE PACKAGE

Makes Up About 20% Of Oil Volume

• Remember the additives in hydraulic oil wear out, shear, break



down and become contaminated.

• All of these factors can greatly increase the wear factor of hydraulic 

components. 

• For this reason oil must be changed or tested on a regular basis. 

•Anti-Foam

•Anti-Wear

•Anti-Corrosion

•Anti-Rust

•Anti-Oxidant

•Emulsifier

Mixer Safety and 

Maintenance Training

1.

Oxidizes

2.

Additives

Breakdown

3.

Forms

Varnish

Breakdown

Of Oil

Thermal breakdown of your Oil starts 

to occur at about 220°

SEALS in the Cartridges, Pumps, Motors and Cylinders 

can be damaged. In addition, with a proportioning system, 

coil impedance can be affected and cause undesired 

operation characteristics.

Mixer Safety and 

Maintenance Training

ISO Grade

ISO Grade



68 (Up to 80 degrees F.)

68 (Up to 80 degrees F.)

Viscosity @ 210

Viscosity @ 210

°

° 

F:

F:



60 SUS or Higher

60 SUS or Higher

Viscosity Index

Viscosity Index



95 to 100 

95 to 100 

Pour Point

Pour Point



-

-

20

20

°

°

F to 

F to 

-

-

30

30

°

°

F

F

HYDRAULIC OIL RECOMMENDATION

Change your Hydraulic Oil and filters Every 6 

Months or 1,250 hours

(whichever comes first)

Mixer Safety and 

Maintenance Training

ISO Grade

ISO Grade



100 (80 degrees and above)

100 (80 degrees and above)

Viscosity @ 210

Viscosity @ 210

°

° 

F:

F:



70 SUS or Higher

70 SUS or Higher

Viscosity Index

Viscosity Index



95 to 100 

95 to 100 

Pour Point

Pour Point



-

-

20

20

°

°

F to 

F to 

-

-

30

30

°

°

F

F

HYDRAULIC OIL RECOMMENDATION

Change your Hydraulic Oil and filters Every 6 

Months or 1,250 hours

(whichever comes first)

Mixer Safety and 

Maintenance Training

Approved ISO 68 Oils

Approved ISO 100 Oils

If in doubt about your oil, call Mixer Service at McNeilus (507-374- 

6321) and they will gladly provide a recommendation

REMINDER: Use of universal type fluids or tractor 

fluids may cause premature pump failure and may void 

pump and motor warranty

Mixer Safety and 

Maintenance Training

HYDRAULIC FILTER 

SPECIFICATIONS

•



The Mixer hydrostatic pump is protected with a 10 

Micron cellulose



suction filter with a REQUIRED Beta 

Rating of B10=2 (50% efficient at 10 microns)

•



The Bridgemaster



high pressure filter is 10 Micron 

micro-glass element with a REQUIRED Beta Rating of 

B10=200 (99.5% efficient at 10 microns).

•



(OPTIONAL) If truck is equipped with EP controls and is 

2010 or newer, a charge pressure filter is required with a 

Beta Rating of B10=1000 (99.9% efficient at 10 microns)

Mixer Safety and 

Maintenance Training

Troubleshooting your Suction oil filter

Your Vacuum gauge should 

never read more than 10”



for 

any extended periods of time. 

After the oil is warm you should 

read 2 to 5 in-hg.

If vacuum is reading 

high check to make 

sure the gate valve is 

fully opened.

Verify the gauge is 

reading correct with 

another known 

working gauge.

Check to make sure 

you have the correct 

filter installed.

Replace your 

filter or check 

your system 

when needle 

is in the 

yellow or red 

on the 

gauge.

Remember a damaged 

filter housing, an inferior 

part or the wrong oil can 

cause high vacuum and 

by-passing of the oil 

through the filter head.

Change 

after first 

100 hours!

Then, every 

1250 hours 

or twice 

(2X)/year

Mixer Safety and 

Maintenance Training

Understanding your Suction oil filter 

with an Internal By-Pass

Your filter head is equipped with a 

by-pass valve that will open at 20 

in. of vacuum. Should your filter 

become restricted the valve will 

open allowing unfiltered oil to flow 

to the pump.

Oil flows from the tank to the 

inlet side of the filter housing 

to the outside of the filter 

media.

It is passed thru the filter media and 

into the center of the filter and out to 

the pump.

Mixer Safety and 

Maintenance Training

Outlet to Combo Block

The filter head is equipped 

with a Flow style by-pass 

indicator. It only reads when 

oil is flowing thru the head,



When operating the Trailer 

axle down (extending the 

cylinder), If the needle 

moves into the red you have 

a restricted filter.

The HP filter by-pass becomes 

functional any time the outlet 

pressure is 50 psi lower than 

the inlet pressure.

If you have 2500 psi entering 

the housing and your filter is 

starting to restrict flow, outlet 

pressure drops to 2450 the by-



pass will open to keep the 

unrestricted flow.

Understanding your Bridgemaster High Pressure Filter Assembly

Inlet from Pump

(Unfiltered Oil)

By-passing Oil

Change 

after first 

100 hours!

Then, every 

1250 hours 

or twice 

(2X)/year

Mixer Safety and 

Maintenance Training

Charge Pump Filter –



EP controls, 2010 or newer only

Flow Inlet

Flow Outlet

The charge pump filter 

(2010 or newer EP 

equipped trucks only) is a 

10 micron synthetic media 

filter. Beta rating of this 

filter is B10=1000 (99.9% 

efficient at 10 microns)

Change after 

first 100 hours!

Then, every 1250 

hours or twice 

(2X)/year

Mixer Safety and 

Maintenance Training

STANDARD MIXER HYDRAULIC RESERVOIR OPTIONS

Tank capacity 

approximately 11 

gallons

Tank capacity 

approximately 15 

gallons

STEEL STEEL

COMPOSITE

NOTE: STD hydraulic 

reservoirs do not require 

a breather due to minimal 

displacement issues in 

the hydraulic system, 

however, one may be 

added as long as it 

incorporates 10 micron 

filtration

Tank capacity 

approximately 14.5 

gallons

Mixer Safety and 

Maintenance Training

BRIDGEMASTER HYDRAULIC RESERVOIR OPTIONS

BM reservoirs require a 

10 micron breather due to 

large amounts of oil 

displacement during BM 

operation

The nylon 

reservoir 

filler neck 

incorporates 

a check ball 

design to 

protect 

against 

“ burping” 

during axle 

raise 

operation

Capacity – 21 gallons Capacity – 22 gallons

Mixer Safety and 

Maintenance Training

P-7300 ZF DRUM DRIVE

Oil Sight 

glass 

Oil fill port 

and dipstick

Oil capacity is 

17 quarts or 

4.2 gallons.

Oil drain plug

When checking oil 

remove plug 

slowly. Case is not 

vented.

Pressurized oil 

may blow out of 

port when opened.

The ZF drum drive must be serviced after the first 100 hours. After the initial service, the 

oil must be changed every 1250 hours or 6 months; whichever occurs first.

THE PROPER LUBRICANT FOR THE ZF DRIVE IS 85w-140. THE SPEC IS GL-5

NOTE: 

Remember to cut 

the input seal on 

replacement ZF 

drives!!

Mixer Safety and 

Maintenance Training
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Mixer Safety and 

Maintenance Training

• Provide Adequate Lubrication Surface

• Prevent Corrosion and Rusting

• Seal Out Contamination and Water

• Resist Change in Consistency

• Tolerate Some Contamination

• Seal Compatibility

• Suitable Method of Application

WHAT SHOULD YOU LOOK FOR IN YOUR 

GREASE ?

McNeilus Truck recommends NLGI Grade 2 

grease for use on your mixers

Mixer Safety and 

Maintenance Training

OIL AND LUBE 

OIL AND LUBE 

–

–



IMPORTANT POINTS

IMPORTANT POINTS

Daily or Every 10 hours:

Lubricate Drum Roller bearings.

Check hydraulic oil level and add if necessary.

Check hydraulic hoses, pipe and fittings for any damage or external leaks.

Weekly or Every 50 hours:

Lubricate PTO shaft and U-Joints.

Lubricate rear chute pivot assembly and inspect for any damage.

Lubricate Bridgemaster trailer pivot bushings.

(NOTE: BMV Nylatron



bushings only require greasing if they become noisy)

Lubricate Bridgemaster axle tie rod ends and upper and lower kingpins.

Check Bridgemaster wheel hubs for proper level and leakage.

Lubricate Bridgemaster 3 Cylinder Spherical Bearings. 

(NOTE: BMV cylinder bushings must NEVER be greased –



remove grease 

zerks



in cylinder if present) 

Mixer Safety and 

Maintenance Training

The roller track must contact the 

roller at a specified point. This is 

called setting the “daylight”. To 

achieve this, shims are used to 

adjust the angle of the roller 

assembly. When adjusted 

properly, an unloaded drum track 

should contact the roller 

approximately 1 – 1 ¼” from the 

rear of the roller. See Illustration A 

and accompanying picture.

Setting the McNeilus Drum Rollers –



“Daylight”



adjustment

Rear of truck 

Mixer Safety and 

Maintenance Training

Setting the McNeilus Drum Rollers –



“Parallel”



adjustment

The most crucial adjustment to be 

made to the rollers is to make them 

parallel to the roller track. This 

assures that the rollers and roller track 

do not try and pull or push away from 

one another, thereby causing undue 

stresses on either. To make the 

parallel adjustment, a metal straight 

edge will be required. Simply lay the 

straight edge along the face of the 

roller, first to the left and then to the 

right (as shown in the Illustrations). 

The tip of the straight edge should 

contact the “true edge” both to the left 

of the roller, and to the right. If the 

ruler contacts differently on either 

side, then loosen roller mounting nuts 

and make the adjustment.

Back of roller track

“ True edge”

Mixer Safety and 

Maintenance Training

-Change Hydro and ZF gear oil at first 

100 hrs., then every 6 months or 

1000 hours thereafter (whichever 

occurs first.

-Truck serial #’s below 14669 used ¾”



bolts; truck # 14669 and all 

thereafter used 7/8”



bolts

When servicing accumulator:

1.



BM Axle must be lowered and 

have pressure released.

2.



All Lockout/Tagout



procedures 

must be followed.

3.



Never stand behind cylinder 

while charging accumulator.

Mixer Safety and 

Maintenance Training
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THIS SLIDE LEFT INTENTIONALLY BLANK

Mixer Safety and 

Maintenance Training
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Eaton Series 1 Pump/Motor Fixed Clearance

The brass slippers would not survive if allowed to make direct contact with the steel swashplate. The 

pump pistons are held off the swashplate by a hydro-dynamic film of oil that is fed down the center of 

each piston from the high-pressure side of the loop. If oil viscosity is not maintained, this film breaks 

down and pump failure becomes imminent.

Mixer Safety and 

Maintenance Training

COMMON STYLES OF EATON CHARGE 

PUMPS

Standard charge pump used 

on Standard Mixer with 

remote mounted pump for 

chute lift (Also used on early 

SMS mixers)

A-Pad charge pump used on 

Bridgemaster, optional style for 

standard mixers with auxiliary 

pony pump driven off of 

hydrostatic pump for chute lift. 

NOTE: The A-Pad style coupling 

uses a wet-spline



configuration

Optional dual-element charge 

pump used on Standard Mixer 

with engine driven pony pump 

to operate chute lift.

Mixer Safety and 

Maintenance Training

CCW Rotation

• Always located in front of cab

• “Left-hand”



rotation

• Flywheel/crankdriven



(1:1 ratio)

CW Rotation

• Always located behind cab

• “Right-hand”



rotation

•



Driven off of REPTO or 

transmission mounted PTO

• Over-driven (1.15:1; 1:32:1, etc)

Mixer Safety and 

Maintenance Training

Standard End Cover 

Charge Pump Breakdown

A-Pad End Cover

Charge Pump 

Breakdown

Mixer Safety and 

Maintenance Training

Dual Element 

Charge Pump Breakdown

Mixer Safety and 

Maintenance Training

Charge Pump Rotation and Assembly

Rotation is determined by whether or 

not the bead is lined up on the charge 

pump spacer plate and the main body 

of the charge pump.

Apply assembly grease 

or petroleum jelly during 

re-assembly

Torque to 

17 lb./ft.

*Ensure drive pin is in 

place or you will have 

NO charge pressure

*

Mixer Safety and 

Maintenance Training

Eaton Charge Pump – Pressure Side Filtration 

(2010 or newer EP equipped units)

To provide a cleaner source oil for the 

EP system, MTM started using 

pressure side filtration on units 

equipped with EP drum control 

systems 2010 and newer

Prior to charge pump flow being 

utilized by the main hydro pump, it is 

sent to a 10 micron filter and then 

returned to the pump

Mixer Safety and 

Maintenance Training

Checking your Hydrostatic System

220-240 psi in neutral

160-180 psi in stroke

Startup =10” max

Warm/Operating = 2-5” max

60 psi cold

40 psi or less warm

Checking Vacuum, Charge Pressure and Case Pressure

Mixer Safety and 

Maintenance Training

Checking your Hydrostatic System

Empty Drum = 500 psi +/-

Loaded = 2500-3500 psi (avg. slump)

Loaded = 3500-6000 psi (low slump)

Checking Mixer High Pressure (motor w/o manifold block)

If you have a slump meter 

on your truck, you already 

have a high pressure 

gauge plumbed into the 

system on the “ charge” 

side 

Mixer Safety and 

Maintenance Training

Checking Mixer High Pressure (motor with manifold block)

Checking your Hydrostatic System

Empty Drum = 500 psi +/-

Loaded = 2500-3500 psi (avg. slump)

Loaded = 3500-6000 psi (low slump)

If you have a slump meter 

on your truck, you already 

have a high pressure 

gauge plumbed into the 

system on the “ charge” 

side 

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

Mixer Safety and 

Maintenance Training

McNeilus Hydro Fault Logic Troubleshooting

Mixer Safety and 

Maintenance Training

McNeilus Hydro Fault Logic Troubleshooting

Mixer Safety and 

Maintenance Training

McNeilus Hydro Fault Logic Troubleshooting

Mixer Safety and 

Maintenance Training

McNeilus Hydro Fault Logic Troubleshooting

Mixer Safety and 

Maintenance Training

McNeilus Hydro Fault Logic Troubleshooting

Mixer Safety and 

Maintenance Training

McNeilus Hydro Fault Logic Troubleshooting

Mixer Safety and 

Maintenance Training

Valve issues and the resulting failure mode

High Pressure Relief Valve

(aka. “power limiter valves”)

• Typically 5500 or 6000 lb 

valves

• If valve is weak, drum may 

be sluggish in that direction

• If valve fails, drum will not 

turn in that direction

• Failure will result in rapid 

temperature rise in area of 

valves

• Remove and swap – if drum 

turns other direction, then 

valve failure has been 

confirmed

220 psi charge relief valve

• Valve is rated at 220 psi 

(pressure setting will be 

stamped on head of cartridge)

• If valve is weak, drum may 

stall in both directions with a 

load, but may turn unloaded

• If valve fails, charge 

pressure will be lost and drum 

will not turn at any time

•NOTE: Remove this valve by 

turning the larger head – if you 

turn the smaller head, the 

valve will come apart in pieces 

instead of in cartridge form

Mixer Safety and 

Maintenance Training

Valve issues and the resulting failure mode

160 psi charge relief valve and 

integrated flushing valve 

(aka. “shuttle spool”)

• If spool sticks in one direction, 

drum will only turn in one direction

• If shuttle spool does not shift, 

charge pressure will not drop 

when drum is put into stroke

• If charge relief valve is broken, 

drum will not turn in either 

direction

• Remove both pieces for 

inspection and/or replacement

Shuttle Spool

Shuttle Valve

160 psi charge 

relief valve

Shuttle Valve

Mixer Safety and 

Maintenance Training

Eaton Pump and Motor Shaft Seals

*The mechanical seal and the lip seal are NOT interchangeable

3 piece Mechanical shaft seal

New Single Lip Seal.

Pumps = prior to January 2000

Motors = prior to October 1999

Pumps = January 2000 thru current

Motors = October 1999 thru current

Rotating 

seal

Mechanical 

Seal

Snap Ring

Snap Ring

Lip Seal

Shim

Mixer Safety and 
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Removal of mechanical style shaft seal

Mixer Safety and 

Maintenance Training

Installation of mechanical style shaft seal

Mixer Safety and 

Maintenance Training

1. Remove snap ring

2. Carefully drill small hole 

in seal; twist in 

construction-style screw 

and use as a puller

3. If necessary, use small screwdriver 

to help pry lip seal out of seal cavity

Removal of lip style shaft seal

Mixer Safety and 

Maintenance Training

Installation of new lip style shaft seal

1. Place lip seal at front 

of shaft seal cavity

2. Using section of 1½” 

PVC pipe, push seal 

back just far enough 

to expose groove for 

snap ring

3. If shimming due to 

excess wear, place 

shim(s) onto shaft 

next (assembly grease 

will help hold in place)

4. Install snap ring and 

tap ring back with PVC 

section until snap ring 

seats in groove.

Mixer Safety and 

Maintenance Training

Eaton Tapered Shaft Specifications

Mixer Safety and 

Maintenance Training

It may be 

handy to 

fabricate a 

yoke puller 

for removal 

of yoke 

during shaft 

seal 

replacement
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Manual Displacement Control Valve (cable control valve)

Mixer Safety and 

Maintenance Training

Manual Displacement Control Valve

Shaft Seal Replacement

1. Using bent center 

punch, drive out roll pin 

holding shaft to linkage

2. Loosen set screw in 

valve casting (NOTE: it 

is not necessary to 

remove this entirely)
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Manual Displacement Control Valve

Shaft Seal Replacement (cont.)

3. Remove shaft from 

valve casting

4. Remove faulty shaft 

O-ring and discard

5. Heat new shaft O-ring 

in oil bath (NOTE: use 

caution and do not burn)

6. Carefully slide 

warmed O-ring onto 

shaft

7. Place shaft with new 

O-ring in freezer for a 

minimum of 2 hours, 

preferably overnight
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Manual Displacement Control Valve

Shaft Seal Replacement (cont.)

8. Grease shaft 

thoroughly and carefully 

slide shaft back into 

casting until groove is 

lined up with set screw

9. Re-apply a small drop 

of semi-permanent 

(blue) liquid loctite 

product to set screw; 

tighten set screw all the 

way and then back it out 

just enough to allow 

shaft rotation
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Manual Displacement Control Valve

Shaft Seal Replacement (cont.)

10. Drive roll pin back in 

to secure linkage; repair 

complete
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Fan Cooler Components

Switches are N/O; they close 

when the set temp is reached

Motor and diodes for 

back feed.

140 

degree 

sensor

180 

degree 

sensor
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2000 (Kartech) only –



Cooler and Wiring description

2000 mixers equipped with the Kartech control system used a thermister 

(type of thermocouple) type sending unit. The sensor converted 

temperature to a resistance value. A circuit board was located in the 

Kartech control box – when it sensed the oil at approximately 140 degrees, 

it turned the green indicator light on. When the circuit board detected oil at 

approximately 180 degrees, the red light was illuminated
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2001 thru current Oil Temperature Sending Unit

Sending unit operates separate from the fan cooler, using a bi-metal 

switch, when the oil leaving the tank reaches 215 degrees the switch 

closes and the red light on the in cab console will turn on. 

NOTE: 1996 thru current production use the same temperature sensors to



activate the Cooling 

fan motor, just different ways to sense the oil temperature.
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2011 thru current Fan Cooler wiring diagram
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Hydraulic and 

Electric Drum 

Control Options
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Drum Start/Stop Assembly and Operation

The drum start/stop valve is a 

Normally Closed (N.C.) valve 

that is plumbed across the 

servo piston ports (red arrows). 

When activated (+12V DC 

applied), the valve opens and 

control pressure (yellow) is 

allowed to transfer to case 

(blue), thereby equalizing the 

pressure in both servo piston 

canisters. At this point, the 

springs in the servo pistons 

take over and re-center the 

swashplate, thereby stopping 

flow and subsequently stopping 

drum rotation
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Delta Drum Control System

Mixer Safety and 
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Delta Drum Control System

Original Wiring Diagram
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Delta Drum Control System Delta Drum Control System

Valve Update Wiring Diagram
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Hydraforce Drum Control System

CV 1 -



check valve for extend 

or barrel end of cylinder.

CV 2 –



check valve for retract 

or rod end of cylinder.

CV 3 –



100psi Bias pressure 

check valve to keep cylinder from 

hydraulically locking. 

NV –



Adjustable flow 

regulator for the speed of 

the cylinder.

CV-1 and CV-2 are interchangeable but 

CV-3 is not.

Note: When truck engine is off, CV3 allows control oil to drain to tank.

Mixer Safety and 

Maintenance Training

Hydraforce Drum Control System

EXTEND

RETRACT
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HOLD

Hydraforce Drum Control System
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Remote Electric (RE) Drum Control System

Override Wheel/Cartridge

Directional 

Cartridge 

and Coils

S/S Cartridge 

and Coil
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Remote Electric (RE) Drum Control System

Mixer Safety and 
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Remote Electric (RE) Drum Control System
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Eaton Constant Speed

Option on Cable, Delta, Hydraforce and RE equipped trucks

Electronic Controller

Valve Body

Drum S/S Coil 

and Cartridge

Modulating Coil 

and Cartridge

Port to Servo 1 in 

pump

Port to Servo 2 in 

pump

Valve 

drain to 

case

System Wiring 

Connections

Operator Control 

Knob

Constant Speed 

Fuses

The Eaton CS Controller 

allows the driver to 

achieve approximately 

1.5 drum RPMs with the 

turn of the rotary knob, 

regardless of drum 

control positions
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Eaton Constant Speed

3-Wire Speed Sensor

Additional Orifice 

Required (.021” )

To install sensor:

1. Screw sensor in until motor shaft contact is 

attained

2. Turn sensor out until speed sensor flat is 

parallel with motor

3. Turn additional ½ turn – NOTE: total sensor 

backout must not exceed 270 degrees total!

4. Tighten sensor sealing nut

In addition to the .058” control orifice 

that is staked in the “P” port of the 

manual control valve, an additional 

.021” disc orifice must be installed and 

staked in three places in port “S1”

.058” Orifice (stock 

orifice)

.021” Orifice (required 

for use with Constant 

Speed)
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Modulating Solenoid

S/S Solenoid

Eaton Constant Speed

Nominal Coil Resistance

6.5 - 7.0 Ohms

NOTE: Coils with two 

black leads (non-diode 

suppressed) must be used 

or controller damage may 

result!
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Eaton Constant Speed

Operations

NOTES: 

•Blue and White wires go to the modulating solenoid

•Orange and White wires go to the drum stop solenoid

•White wires are always +12VDC with the key switch on

• The Blue and Orange wires are the ground for the coils and switch on and off depending on 

operating condition

Mixer Safety and 

Maintenance Training

Transit Mixer EP Drum 

Control Training

ELECTRIC PROPORTIONAL CONTROL
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Note: Check for corrosion between coil and stem if 

experiencing directional control problems. Coil and stem can 

be cleaned and lubed with dielectric grease to restore proper 

operation. 

Ensure thin gasket installed (1233060)

Ensure O-ring is not damaged or missing

EP Cutaway Drawing
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EP System Components

Engine

G

e

a

r

b

o

x
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With the throttle advanced, turn clockwise till the drum 

begins to turn and mark the spot. Turn counter clockwise till 

the drum turns the other direction and mark the spot. The 

middle of the marks it true neutral.

This can be 

adjusted in an 

emergency to get 

the drum to turn 

slowly in the event 

of an electrical or 

controller failure. 

Verify the drum is 

turning in Charge 

direction.

Pump Neutral Adjustment
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EP Coils

•Nominal Coil Resistance is 5.2 Ohms @ 77°F

•12 VDC

•Work on current rather than straight voltage

•DO NOT CONNECT TO IGNITION OR 

BATTERY - DAMAGE WILL RESULT!

•Speed Sensor Specifications

•Operating Voltage 8 to 28 Vdc

•Operating Temperature -40 °F to 230°F

•Withstands short circuit between any 

two pins

EP System Component Specifications

Non-Diode Suppressed
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Speed Sensor Installation

1. Turn locknut on sensor all the way back 

against wrench flats

2. Turn sensor into cavity until tip of sensor 

makes contact with shaft

3. Alignment notch must face driver’s side on 

trucks equipped with straight drive gearboxes; 

notch must face rear of truck on trucks 

equipped with right-angle gearboxes. Back 

sensor out for proper alignment according to 

the following:

1. If aligning the notch requires backing 

sensor out ¼ turn or less, continue one 

additional turn

2. If aligning the notch requires more than 

a quarter turn, than that’s all the further 

it should be backed out

4. Tighten locknut, ensuring alignment notch 

stays properly aligned.
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Meter must have

a Hz setting to test

the quadrature sensor

-



You will need a DMM 

(digital multi-meter) to 

perform checks on the 

quad sensor

-Check connections 

at the Maestro and at 

the quad sensor

-Check fuse #15 in 

the cab box. This 

provides power for 

the Maestro and the 

quad sensor

Troubleshooting the Eaton quad sensor

Locations where testing may occur

1. At Maestro (preferred)

1. Grey connector, wire 61, speed 

signal

2. Black connector, wire 84, direction 

signal

2. At MC81 right behind cab (preferred)

1. Pin 1 is speed signal

2. Pin 2 is direction signal

3. At sensor

1. Blue wire is speed signal

2. White wire is direction signal
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Eaton Quad Sensor – speed signal check

Display shown 

is reading 

around 79.5 Hz 

with drum at 

1.5 RPM



and 

engine at idle.

Display shown is 

reading around 1004 

Hz with drum at full 

charge (17.5 RPM) 

and engine at full 

RPM.

Normal Range = 975 -1025 Hertz Normal Range = 75-85 Hertz
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Eaton Quad Sensor – direction signal check

Straight Drive = Discharge

90 Drive = Charge

O

Straight Drive = Charge

90 Drive = Discharge

O

Should result in 

near truck voltage

Should result in 

trace voltage
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•



CAUTION!!!

–



The Electronic Control Module is not serviceable

–



Opening the enclosure may expose sensitive 

components to physical damage or to 

ELECTROSTATIC DAMAGE

Opening Maestro 

Case will Void 

Warranty!!
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Maestro Wiring Connections

Black Connector

B27 – Discharge Coil Return

B28 – Charge Coil Return

A60 – Discharge Light Return

27 – Charge

28 – Discharge

84 – Direction Signal

A28 – Discharge Coil (send)

A27 – Charge Coil (send)

60 – Discharge Light (send)

Grey Connector

64 – Transit Jump 1

65 – Transit Jump 2

31 – Stop

S1 – EP Control +

2 – Ground

22 – Constant Speed

61 – Speed Signal
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 A transport feature is available when a jumper connector is installed that

commands the drum to rotate at a minimal RPM whenever the engine is running.

This feature is required to prevent damage to the drum bearing surfaces during

delivery of the truck to the customer.

 This jumper connector must be removed for normal operation of the drum control

system.

Transit 

Jumper

Normal Mode 

plug

NOTE: Key switch must be cycled when switching from one to the other

Transit J umper Plug
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System Operation – Charge or Discharge

1. Discharge light not lighted

1. Means truck was shut off with drum in stop 

mode (driver stopped drum prior to shutting 

truck off)

2. Ensure Constant Speed button (if equipped) 

is OFF

3. Upon truck start, depress large S/S button 

one (1) time, then charge or discharge as 

desired

2. Discharge light flashing

1. Means truck was shut off with drum still 

turning

2. Maestro must see a “ stop” event before it 

will re-engage drum controls

3. Ensure Constant Speed button (if equipped) 

is OFF

4. For this reason you must depress large S/S 

button twice (2X), then charge or discharge 

as desired
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System Operation – Constant Speed (if equipped)

1. Truck must be started with Constant Speed 

switch in OFF postion

2. Once drum has been engaged with 

charge/discharge controls, depress 

Constant Speed button

3. When ready for pouring, disengage the 

Constant Speed button prior to pressing 

either charge or discharge button

4. Depending on Maestro revision, Constant 

Speed button MAY NOT disengage 

charge/discharge buttons (select models) 

from front or rear pendant
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Rear Pendant Jumper Diagrams

Why it works: Since the drum S/S needs 

+12V to keep the drum turning, we link 

one of the input wires to the S/S itself. 

This keeps the Drum S/S powered 

depending on the position of the in-cab 

switch (and therefore the drum can be 

controlled in the cab just as though a rear 

pendant was present.)

Why it works: In addition to Drum S/S 

feature, we are providing output signal to 

the chute lock and hopper via the input 

wires, thereby allowing them to work 

normally from the cab.

Drum Operation Only Drum, Hopper, and Chute Lock Operation 
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Troubleshooting Drum Electrical Circuits

Prior to troubleshooting any 

mixer circuit, ensure that no 

pins have become unlocked 

in the three (3) floor 

bulkhead connectors. 

Unplug the connectors from 

the top side (in cab) and 

make sure all the pins are 

standing at the same height. 

If one is lower than the rest, 

that pin needs to be pushed 

back into the connector or, 

worst case scenario, the 

locking tabs for that pin may 

have broken and the 

bulkhead connector may 

have to be replaced. These 

three (3) connectors are 

MC24, MC25 and MC27 on 

your schematic
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The Basic Circuit

Step 1

•Disconnect rear pendant or unplug rear Weatherpacks (if pre-Deutsch equipped truck)

•Turn ignition on (do not start truck)

•With DMM (Digital Multi-Meter), test for power at B or D. 

•If power is found at one but not the other, flip or depress cab switch to other position. Test other pin at rear (if “B” 

had power, “D” should now have power). If this is true, the problem is in rear pendant wiring, rear switch, or return 

signal wire to component At this point, try a different rear pendant.

• If different rear pendant doesn’t solve the problem, touch +12 V to circuit signal pin in rear pedestal 

connector (G). Component should activate. If it does not, problem is either component itself or a break in the 

signal wire. You may do a continuity check between points G and H for further verification.

If neither B or D has power or if both wires have power at the same time, go on to Step 2.

Troubleshooting the Three-Way Circuit

Mixer Safety and 

Maintenance Training

The Basic Circuit

Troubleshooting the Three-Way Circuit

Step 2

•Disconnect floor connector containing circuits that you are testing (usually MC27).

•With DMM (Digital Multi-Meter), test for power at A or C.

• If power is found at one but not the other, flip or depress cab switch to other position. Test for power on the other pin 

(if “A” had power, “C” should now have power). If this is true, the main chassis harness has one or more broken wires 

or there is a problem with the through-cab floor connections (pins slipped out of connector, bad crimps on pins, etc.)

•Make sure all pins are pushed into floor connectors all the way

•To check chassis harness, check continuity between points A and B followed by check between points C and D

•One other way to do this is to connect +12V at point A or C and checking for it at B or D (respectively).

•If power is found at both positions, problem is in cab box or pendant.

•Try new in-cab switch

•Try new cab control box

•If no power is found at either, check for power at center position of in-cab switch (F)

•If no power is found, check fuse (I)

•If fuse is good, try new switch
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System Operation – FAULT CODES

The EP system has fault code displaying 

capability.

•System can store multiple fault codes

•Codes will self clear when the fault is fixed

•System will only display one fault code at a 

time

Faults:

• 1 blink = Short or open to charge coil or 

bad coil

• 2 blinks = Short or open to discharge coil 

or bad coil

• 3 blinks = Bad Speed Sensor or EP valve 

or cartridges need to be checked/changed

• 4 = System is mis-wired or plumbed 

backwards

• Codes will be displayed via the Discharge 

Indicator lamp
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System Operation – FAULT CODES

To bring fault codes up:

1. Start truck and engage drum in charge direction

2. Depress large red start/stop button

3. Depress charge button for 7 seconds

4. Depress discharge button for 7 seconds

5. Current active code will display via a blink count 

on the discharge button; NOTE: fault must be 

fixed and then cleared out of system before the 

next code will display

6. After determining cause of problem based on 

displayed code and then fixing problem, start 

truck again, repeat steps 2-4

7. Active code will once again be displayed

8. While current code is displayed, hold charge 

button again for 7 seconds and then the 

discharge button for 7 seconds

9. Discharge light will light solid indicating the fault 

has been cleared

2

3

4
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X 1

X 2

Fault Code 1 – Short or open on charge 

coil wiring OR charge coil bad

• Check continuity from Maestro to coil 

on charge wire and charge return wire

•Perform resistance check on coil

•Nominal 5.2 Ohms at 77 degrees

•Fault Code 2 – Short or open on 

discharge coil wiring OR discharge coil 

bad

• Check continuity from Maestro to coil 

on charge wire and charge return wire

•Perform resistance check on coil

•Nominal 5.2 Ohms at 77 degrees
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Fault Code 3 – Speed sensor bad or EP 

valve linkage or cartridges are sticky and 

need to be serviced/replaced

• Check speed sensor outputs per 

procedure in this section, change if 

necessary

• Remove EP valve and ensure there is 

no excess play in feedback link

•Change EP cartridges

X 3

X 4

Fault Code 4 – System is mis-wired or 

plumbed backwards

• Ensure charge coil is on charge end of 

valve and discharge coil is on discharge 

end of valve

• Check orientation of speed sensor 

alignment notch
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System Operation – FAULT CODES

After each fault code is verified and 

cleared, run the drum in each direction 

(charge and discharge) for 

approximately 10 revolutions and then 

check for subsequent fault codes until 

no more codes come up.
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McNeilus 

Chute Control 

Systems
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Suction line 

from tank to 

feed the 

charge pump 

and chute 

lifter pump.

Pressure 

line to 

Chute lift 

control 

block.

Charge 

pump relief 

valve 220 

PSI.

Eaton Dual Element Charge Pump with 

integrated gear pump to drive chute cylinder

Suction port 

plugged in this 

application 

(charge pump 

fed thru dual 

element gear 

pump)

Used through 2010

.73 cubic inch 

displacement
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Auxiliary Gear Pump –



coupled via A-pad 

connection

Used starting approximately 2011

“ Wet Spline Coupling” – 

case oil is allowed to enter 

shaft cavity for lubrication 

and cooling

.84 cubic inch 

displacement For this 

application, 

the charge 

pump and 

the gear 

chute pump 

must each 

have their 

own suction 

lines

Suction (IN)

Flow (OUT)
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Single Acting Chute Block

(Power Up/Gravity Down)

N.C. Chute Lower 

Cartridge and Coil

2200 PSI Main 

Relief Valve

N.O. Chute Raise 

Cartridge and Coil

Chute Lower Speed 

Control (pressure 

compensated)

200 PSI Check 

Valve (.062 speed 

orifice behind, 

dashed line)
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Single Acting Chute Block

(Power Up/Gravity Down)`

5 PSI check 

valve

N.O. Chute Raise 

Cartridge and Coil

2200 PSI Main 

Relief Valve

Chute Lower Speed 

Control (pressure 

compensated)

N.C. Chute Lower 

Cartridge and Coil
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Open Center Single 

Acting Chute System

Chute at rest/non activated

1. Normally Open valve 

allows pump flow to pass 

through block directly back 

to tank

2. Normally Closed chute 

lower valve is closed, 

trapping oil in the cylinder

3. 200 PSI check valve is 

closed, trapping oil in the 

cylinder

3.

1. 1.

2.

1.
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Open Center Single 

Acting Chute System

Chute in raise position

1. Normally Open valve 

closes, giving oil only one 

place to go – to the chute

2. Oil flow is slowed down by 

.062 orifice

3. Oil forces 200 psi check 

valve open and travels to 

chute cylinder, thereby 

raising it

3.

2.

1.
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Open Center Single 

Acting Chute System

Chute in lower position

1. Normally closed valve opens, 

allowing oil to drain from the 

cylinder

2. Pressure compensated flow 

control determines how fast oil is 

allowed to drain from cylinder, 

thereby determining chute lower 

speed

3. Oil draining from cylinder forces 5 

psi check valve open

4. Oil joins the normally open flow 

passing through the block and 

goes back to tank

3.

2.

1.
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Open Center Single Acting Chute System - Troubleshooting
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Double Acting Chute Block

(Power Up/Power Down)

Pilot Operated 

Check Valve

Priority Flow 

Divider

UP flow control

2200 PSI relief valve

Chute UP/DOWN 

cartridge and coils

Pressure 

Compensated 

Flow Control

DOWN flow 

control
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Drawing shown with 

valve in the neutral non 

activated hold position

Double Acting Open Center Chute Block –



Chute Holding
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Double Acting Open Center Chute Block –



Chute Raise

Shown with valve in RAISE 

position
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Double Acting Open Center Chute Block –



Chute Lower

Shown with valve in LOWER 

position
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McNeilus Chute Cylinders –



Integrated Flo-Fuse

Chute Flo-Fuse

Chute Piston

Barrel end of 

cylinder

The McNeilus integrated Flo-Fuse ensures that in the case of a line break, the chute cylinder 

will not retract fully. It is a cartridge which permits unlimited flow during the extend function of 

the cylinder, but limits the amount of flow that is allowed to escape the cylinder. Once this flow 

limit is reached, the Flo-Fuse shuts and prohibits the oil from leaving, thereby locking the 

cylinder in position.

Things that can make the flo-fuse lock up unintentionally



include: (1) Not bleeding the chute 

properly, (2) plumbing the chute lines backwards, (3) over-adjusting the down flow control or 

replacing with one with an improper flow rating, or (4), a faulty flo-fuse

MAX Flow out of Cylinder = 4.7 GPM
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McNeilus Chute Cylinders –



Bleeding Procedure

Single Acting Cylinder

1.



Loosen hose at chute fitting

2.



Depress chute UP switch until oil 

flows from hose and starts to raise 

cylinder

3.



Raise cylinder approximately 3”

4.



Allow cylinder to bleed back down 

(do not re-tighten fitting)

5.



Wait for air to come out of fitting 

(note: each time this is repeated you 

will get less air and the air will take a 

little longer to come out –



be patient)

6.



Repeat steps 3 & 4 two more times 

(total of three times)

7.



Tighten cylinder hose fitting

Double Acting Cylinder

1.



Loosen both chute hoses from 

cylinder (do not remove)

2.



Wrap paper towel around chute raise 

fitting (barrel end of cylinder)

3.



Depress UP switch until oil comes 

out of chute raise fitting, allow 

cylinder to raise about 1”



and then 

bleed off; tighten fitting

4.



Wrap towel around chute lower fitting 

(rod end of cylinder)

5.



Depress DOWN switch until oil runs 

out of fitting

6.



Depress UP switch and raise chute 

fully, allowing air to escape fitting

7.



Lower chute and tighten fitting
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McNeilus 

Mixer 

Pneumatic 

Systems
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Mixer Pneumatic System – Typical configuration (thru 2001)
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Mixer Pneumatic System – Typical configuration (2002-current)
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Mixer MAC Valve Manifolds – 2002-current

Chute 

Lock 

Only

Chute Lock and Air Hopper

Chute Lock, Air Hopper and 1 

Air Lift Axle (Pusher or Tag)

Chute Lock, Air Hopper, Tag 

and Pusher

Mixer Safety and 

Maintenance Training

D.O.T. 

Pressure 

protection 

valve closes 

under 75 psi to 

protect brake 

system.

0 to 60



psi 

regulator to 

control water 

tank pressure.

Supply air to 

water tank valve.

Supply air to filter 

Supply air from 

Filter to Mac valves

Mixer Pneumatic System – Supply, typical configuration
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Air 

Hopper 

Mac 

Valve

Chute 

Lock 

Mac 

Valve

900 

Series 

Mac 

Valves

Manual Override Buttons

Mixer Pneumatic System – Chute Lock and Hopper Valves

Pre-2000 Location
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The filter element 

should 

be inspected or 

changed every 6 

months or 1250 

hours.

Mac Valves are unchanged 

except for being moved from 

the rear pedestal to the front.

Filter bowl 

should be 

drained on 

a daily 

basis

900 

Series 

Mac 

Valves

If filter shows any signs of 

discoloration or oil in the 

bowl, element should be 

changed and chassis air drier 

inspected.

Mixer Pneumatic System – Chute Lock and Hopper Valves

Late 2000 thru 2001 location
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Pilot section 

exhaust

Main Spool 

Exhaust

Main Spool 

Exhaust

Pilot section 

exhaust

Valve Supply

Chute Lock –



Normally 

Open to keep chute 

locked if no electrical

Hopper –



Normally Open 

connects to hopper lower to 

keep hopper pressurized 

down if no electrical

900 Series Mac Valves
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These valves are different, don’t just swap, they all 

work differently!! We have Double versus Single Coil, 

and 2 versus 3 Position Spools! 

The Charge Hopper 

Mac Valve is a 3 

position double acting 

control

92B-FAH-000-DP-



DDBP-1DM=4118

Both of the Pusher 

Mac Valves are 2 

position double 

acting controls

92B-DAH-000-DP-



DDBP-1DM=4118

The Chute Lock 

Mac Valve is a 2 

position single 

acting control.

92B-AAH-000-



DP-DDBP-



1DM=4118

These valves are different, don’t just swap, they all work 

differently!! We have Double versus Single Coil, and 2 

versus 3 Position Spools! 

Mixer Pneumatic System – Chute Lock and Hopper Valves

2002-current

Each function has 

a manual override 

button – later 

models had a 

rubber cover on 

each

Mixer Safety and 

Maintenance Training

Auxiliary Air Axle #2

Orange



down

Blue



up

Manifold Supply



from filter is Green.

Chute lock



Red



line.

Short Green 

line is main 

valve exhaust.

Air Hopper

Yellow Yellow



down

Orange



up

Orange



down

Blue



up

Short Yellow Yellow



line is 

Pilot Exhaust for all 

the Mac valves. 

Chute lock 

(exhaust)

Auxiliary Air Axle #1

Mixer Safety and 

Maintenance Training

Chute lock air can assembly with quick release air valve

Supply line from 

MAC valve

When air valves were moved to front 

pedestal, to speed up the actuation of 

the chute lock, a quick exhaust valve 

was added to the assembly

Spring return air

actuator

Chute lock clamp 

and actuator rod

Can quick exhaust

Ensure gap 

between clamp bolt 

and chute lock 

plate is no more 

than 1/64” in non- 

activated position

Mixer Safety and 

Maintenance Training

Depending on year, cylinder will utilize orifices in the 

ports or will be required to use orificed



fittings to 

ensure smooth operation

Yellow air line 

is hopper 

down.

Orange air line 

is hopper up.

Note cylinder 

down air line is 

pressurized 

whenever air 

tank is over 75 

psi.

Hopper Lift Cylinder

If air is continually 

leaking from the 

hopper MAC valve, 

disconnect bottom 

air line and put 

hopper in “down”



mode. If air 

escapes out of 

lower fitting, 

cylinder seal is bad 

and is bypassing. 

Replace the 

cylinder

Mixer Safety and 

Maintenance Training

Pressurized Water Systems –



Pneumatic Components

Ensure gauge is not broken

or cracked to prevent air leaks.

Also ensure that needle is not

broken

A 60 PSI pressure relief 

valve MUST be 

installed and in 

working order at all 

times on the MTM 

pressurized water 

systems.

Mixer Safety and 

Maintenance Training

Pressurized Water Systems –



Pressure Control Block

Remove inlet airline and apply 1 

teaspoon of standard automatic 

transmission (ATF) fluid to inlet 

to lubricate valve at least once a 

year for continued smooth 

operation.

Control block outlet to water tank

Mixer Safety and 

Maintenance Training

Non-Metallic Water Tanks –



Dual Diaphragm Pumps

Dual Diaphragm Assembly

(bellows)

Main Air Spool

Large Check Valves (X4)

To ensure adequate air supply to pump, truck engine must be 

ramped to approximately 1200 RPM during pump operations

Mixer Safety and 

Maintenance Training

Non-Metallic Water Tanks –



Dual Diaphragm Pumps

Plumbing

Mixer Safety and 

Maintenance Training

Auxiliary Lift Axles –



MAC Valve operation

Mixer Safety and 

Maintenance Training

Auxiliary Lift Axles –



Lift Axle Bag Quick Release

The pusher/tag quick exhaust valves allow air flow in one direction. Once a bag is fully inflated, as long 

as there is pressure being supplied from the valve, the quick exhaust holds the air in that bag. Once the 

pressure from the MAC valve stops (valve is shifted), the quick exhaust opens and releases the 

pressure from the bag immediately at the quick exhaust (as opposed to releasing the air back through 

the MAC valve spool) in order to allow for quick cycle times when raising or lowering the axle.

Mixer Safety and 

Maintenance Training

Used through J une 2005 Used J une 2005 - current

Pneumatic Pressure Switch for Electronic Throttles

The pneumatic throttle pressure switch is connected to the chassis parking brake line. 

When activated (pressurized via the parking brake knob), the switch opens and breaks 

the applicable rear throttle control wires. NOTE: This circuit does not add any 

protection to the chassis systems!!

MTM throttle 

pressure switches 

are N.C. switches

Mixer Safety and 

Maintenance Training

McNeilus 

Bridgemaster 

System 

Training

Mixer Safety and 
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Bridgemaster Pressure Compensated 

Variable Displacement Piston Pumps

Cessna Pump

Used thru September 1997

1.16 CI Displacement

Max 1 gallon/minute case leakage

90% efficiency new

Parker Pump

Used October 1997-current

.98 CI Displacement

Max 1/2 gallon/minute case leakage

95% efficiency new

Cessna Pump

Used thru September 1997

1.16 CI Displacement

Max 1 gallon/minute case leakage

90% efficiency new

Parker Pump

Used October 1997-current

.98 CI Displacement

Max 1/2 gallon/minute case leakage

95% efficiency new

Mixer Safety and 

Maintenance Training

Bridgemaster Pressure Compensated 

Variable Displacement Piston Pumps

Swashplate

Driveshaft

Trunion

Bias Spring Servo Piston

Piston 

Group

Case Drain 

Port

Compensator 

Spool

Compensator 

Spring

Compensator 

Adjuster

Mixer Safety and 

Maintenance Training

Pressure Compensated Variable Displacement Piston Pump

Theory of Operation –



Actuator (chute cylinder or BM cylinder) in motion

1.



System pressure drops and 

flow is required by cylinder

2.



When system pressure drops, 

compensator spring shifts to 

default position, allowing servo 

piston to drain to tank

3.



Bias spring forces swashplate



to tilted position and 

reciprocating action of pistons 

creates flow

4.



Output pressure is not high 

enough to push compensator 

spool back to shifted position to 

pressurize servo piston and de-



stroke the pump

5.



Flow exits pump to BM/Chute 

system

Mixer Safety and 

Maintenance Training

Pressure Compensated Variable Displacement Piston Pump

Theory of Operation –



Actuator (chute cylinder or BM cylinder) in standby

1.



BM or Chute cylinder reaches 

end of operation

2.



As system pressure builds, 

pressure shifts compensator 

spool to allow pump output to 

reach servo piston

3.



Servo piston extends due to 

pressure increase and 

overcomes force of bias 

spring

4.



Bias spring compresses and 

swashplate



tilts to near neutral 

position

5.



Pressure is held in the system 

based on compensator setting 

until next actuation of cylinder

PSI held

(no flow)

Mixer Safety and 
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BM Combo Block –



1996 thru 2010

Directional Valve(s)

PRV2

Chute Up Speed 

Flow Control

Chute Down Speed Flow 

Control

PC2 –



Holds chute 

down

PC1 –



Holds chute 

up

Chute Up Coil and 

Cartridge

Chute Down Coil and 

Cartridge

Pressure switch 

discontinued after 

2001

Mixer Safety and 

Maintenance Training

BM Combo Block –



2011 thru current

PRV2

Chute Up Speed 

Flow Control

Chute Down Speed Flow 

Control

PC –



Dual P.O. 

check valve (holds 

chute in position)

Directional Valve(s)

Chute Up & Down 

Cartridge and Coils 

w/ manual override

Mixer Safety and 

Maintenance Training

Mid-Position 

Start/Stop

Optional Mid-Position Start/Stop Function

If a directional valve is used as 

a BM Up/Down, the included 

orifice disc should be placed in 

the “P”



port. If the directional 

valve is used as an optional 

mid-position start/stop valve, 

the orifice disc should be 

placed in the “T”



port. 

Mid-Position 

Start/Stop

Bridgemaster 

Up/Down

Bridgemaster 

Up/Down

Mixer Safety and 

Maintenance Training

Bridgemaster PRV2 Valve

Adjustable Pressure Regulating Valve (PRV2)

The PRV2 reduces pump output pressure to whatever the 

actual pressure requirements are for the load that is being 

transported. The required PSI is displayed on the mixer 

load placard

1.



O-ring missing or damaged

1.



Would cause low or no pressure in UP or



DOWN position

2.



Valve stuck open (spool stuck)

1.



Would cause low or no pressure in UP or



DOWN position

3.



Valve stuck open (spring broken in valve)

1.



Would cause low or no pressure in UP or



DOWN position

The easiest troubleshooting 

technique for this valve is to swap 

one out of a working truck

Mixer Safety and 

Maintenance Training

Bridgemaster High Flow and CB4 Block

High Flow Block Counterbalance (CB4) Block

High Pressure Relief 

Valve (HPRV)

Pilot-To-Shift (PTS)

5 PSI Check Valve

(on rear, not shown)

Counterbalance (CB4)

Cartridge

Mixer Safety and 

Maintenance Training

Bridgemaster High Flow Block Troubleshooting

1.



O-ring missing or damaged

1.



Would cause low or no down 

pressure; up pressure OK

2.



Valve stuck open

1.



Would result in no down pressure; up 

pressure OK

3.



Valve partially stuck open

1.



Would cause low down pressure; up 

pressure OK; loud hissing noise and 

unusual heat buildup near valve

4.



Relief spring weak or broken

1.



Would cause low or no down 

pressure; up pressure OK

1.



O-ring(s) missing or damaged

1.



Would cause low or no DOWN or



UP pressure

2.



Valve stuck open (shifted)

1.



Axle will not raise

1.



Could be due to bad directional valve

2.



Could be debris in cartridge

3.



Could be pilot hose failure

4.



Could be broken spring in valve

3.



Valve stuck closed (non-shifted)

1.



Bridgemaster will not lower

1.



Could be due to bad directional valve

2.



Could be blocked orifice plug

3.



Could be pilot hose failure

4.



Inspect screw in end of valve to make 

sure it is tight

High Pressure Relief Valve (HPRV) Pilot to Shift Valve (PTS)

Mixer Safety and 
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Bridgemaster CB4 Block Troubleshooting

1.



O-ring missing or damaged

1.



Would cause low or no pressure either 

axle UP or axle DOWN

2.



Valve stuck open

1.



Would cause low or no pressure either 

axle UP or axle DOWN

2.



Axle possibly drifts down if not fully 

latched or in STOP mode

3.



Valve stuck closed

1.



Axle will not lower

NOTE: To check CB4, install dummy line off of 

cartridge and start truck. Virtually NO oil should 

come out of CB4 cartridge. If flow is present, 

replace cartridge

1.



O-ring missing or damaged

1.



Axle possibly drifts down if not fully 

latched or in STOP mode

2.



Valve stuck open

1.



Axle will drift down if not fully latched or in 

STOP mode

3.



Valve partially stuck closed

1.



Axle will not raise

Mixer Safety and 
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Bridgemaster Cylinders –



BMIII models

IMPORTANT INFORMATION

• Charge accumulator to 1,150 PSI

•



Accumulator must be entirely discharged before cylinder is 

removed from the mixer.

•



Do not attempt to disassemble this cylinder unless you have 

received proper instructions

Mixer Safety and 

Maintenance Training

Bridgemaster Cylinders –



BMV models

w/ integral nitrogen charge 

indicator system

IMPORTANT INFORMATION

• Charge accumulator to 1,150 PSI

•



Accumulator must be entirely discharged 

before cylinder is removed from the mixer.

•



Do not attempt to disassemble this cylinder 

unless you have received proper instructions

•



If it is desired to remove the “turkey tester”, 

part number 1262143 must be used; a standard 

O-ring plug will allow nitrogen to escape to 

atmosphere via the breather

Nitrogen charge 

indicator (“turkey 

tester”)

Brass breather 

(not shown)

Mixer Safety and 

Maintenance Training

Bridgemaster Cylinders –



Accumulator

An internal accumulator is 

utilized as a shock absorber for 

the Bridgemaster system. The 

accumulator chamber is to be 

filled with 1250 PSI dry nitrogen 

charge (dry nitrogen is available 

at most welding supply stores)

Nitrogen charge must be 

checked every 6 months

Symptoms of a low nitrogen charge (or a “flat”



accumulator):

• Rough ride for operator

•



Rapidly fluctuating BM pressures on gauge 

with axle down and truck in motion

•



Long pause between button activation and 

cylinder movement accompanied by 

“bypassing noise”



at BM Combo block

• Structural cracking in pedestal or in arms

Mixer Safety and 

Maintenance Training

Bridgemaster Cylinders –



Accumulator Service

Part # 0025455 –

MTM Accumulator Fill Kit

1.



Lower Bridgemaster axle and relieve all 

pressures by running BM controls 

several times with engine off and 

ignition on

2.



Apply all provisions of Lockout/Tagout



per OSHA and company regulations

3.



NEVER stand behind cylinder while 

performing fill operations

4.



Attach fill kit to gas bottle

5.



Loosely attach fill adapter to cylinder fill 

valve (do not tighten)

6.



Open cylinder fill valve –



note, loosen 

bottom nut only. Turn counter-clockwise 

until valve bottoms out completely

7.



Turn on gas bottle slowly and allow small 

amount of nitrogen to escape hose; once 

this has occurred, tighten fill adapter 

completely

8.



Fill cylinder until gauge reads 1150 PSI; 

shut cylinder valve off

9.



Close cylinder fill valve completely; check 

for leaks with soapy water solution

10.



Remove fill kit and remove LO/TO 

provisions

Mixer Safety and 

Maintenance Training

Bridgemaster Latch Maintenance/Service

If BM latch does not come down/engage:

1.



Inspect latch spring for excess wear or 

stretch

2.



Inspect bottom of assembly and clear 

debris from drain area

3.



Loosen latch hose; if latch cylinder 

retracts, problem is directional valve on 

combo block

4.



If latch still doesn’t come down the 

problem is binding of the assembly. 

Remove all parts and clean/replace as 

necessary

5.



If desired, apply grease to latch hinge bolt

1

2

3 & 4

5

Mixer Safety and 
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Bridgemaster Schematic -



UP

B10=200

Mixer Safety and 
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Bridgemaster Schematic -



DOWN

B10=200

Mixer Safety and 
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Bridgemaster Schematic –



MID POSITION PAUSE

B10=200

Mixer Safety and 
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BM Closed Center Chute Hydraulics

Chute Coils and Normally Closed Valves

When the coils on these cartridges are 

energized, they control the up and or 

down hydraulic flow to the chute. When 

the coils are not energized, the chute 

remains in the same position as a result 

of pilot operated check valves

Chute Up Speed and Chute Down Speed Controls

Chute Up Speed –



factory adjustment is fully closed (CW) then open (CCW) ¼



turn

Chute Down Speed –



factory adjustment is fully closed (CCW) then back in (CW) 4-5 turns

Mixer Safety and 
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Chute Pilot Operated Check Valves

When the up or down switch is released, the 

P.O. check valves seat and block the flow of oil 

leaving one end of the cylinder or the other. 

This freezes, or holds, the chute in place where 

the operator wants it

Assuming all other factors are checked (electrical, pressure, etc), 

there are primarily two mechanical conditions that could cause 

problems:

1.



Chute drifts down

1.



Thru 2010, remove check valves and inspect O-rings; 

ensure screen material is not present in cavity; switch 

check valves hole-for-hole

2.



2011 and newer –



remove dual PO check assembly 

and inspect O-rings; blow out with air gun

3.



Check cylinder for bypassing

2.



Chute will not operate one direction or the other

1.



2010 and earlier

1.



Remove check valves and inspect for valve 

that has come apart in the port

2.



Inspect for screen material in ports

3.



Switch valves hole-for-hole to see if issue 

switches direction

2.



2011 and newer

1.



Remove dual PO check assembly and blow 

out with air gun

Remove screens if present

BM Closed Center Chute Hydraulics

Mixer Safety and 

Maintenance Training

BM Closed Center Chute Hydraulics

Chute Raise

Chute Lower

Mixer Safety and 
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BM Chute Hazard Interlock –



thru 2001

Mixer Safety and 

Maintenance Training

BM Chute Hazard Interlock –



2002 thru current

Mixer Safety and 

Maintenance Training

(30) Relay Supply (usually + 

but can be - )

(86) + Trigger input or 

can be supplied with 

ignition power if relay is 

negatively switched 

(87a) Normally Closed Output

(87) Normally Open Output

(85) - Trigger input or can be 

supplied with battery ground 

if relay is positively switched 

RELAYS! RELAYS! RELAYS!

Relays are added when a switch cannot directly power a load. The 

switch simply turns on the relay and then fused power is fed to the 

component

NOTE: Diode-suppresed



relays should always be used to prevent 

voltage spikes from damaging electronic components

Mixer Safety and 

Maintenance Training

K1 –



Hopper Up/Down

K2 –



BM Chute Hazard Interlock

K3 –



BM Alarm

K4 –



Work Lights

RELAYS! RELAYS! RELAYS!

K4

K1

K3 K2

K1 K2

K3 K4

Relay Configurations –



2002 thru 2006

Mixer Safety and 

Maintenance Training

RELAYS! RELAYS! RELAYS!

Reverse Circuit –



2005 thru 2006

Mixer Safety and 

Maintenance Training

RELAYS! RELAYS! RELAYS!

Relay Configurations –



2007 thru 2009

1 –



K1 Hopper Up/Down

2 –



Hopper 1 (part of latch circuit)

3 –



Hopper 2 (part of latch circuit)

4 –



K2 BM Chute Hazard Interlock

5 –



K3 BM Alarm

6 –



K4 Work Lights

7 –



Strobe Light Relay (option)

8 –



K9 Reverse

Mixer Safety and 
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RELAYS! RELAYS! RELAYS!

Reverse Circuit –



2007 thru 2009

Mixer Safety and 
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RELAYS! RELAYS! RELAYS!

Relay Configurations –



2011 thru current, CABLE CONTROLS
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RELAYS! RELAYS! RELAYS!

Relay Configurations –



2011 thru current, ELECTRONIC CONSOLE
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RELAYS! RELAYS! RELAYS!

Relay Configurations –



2011 thru current, PENDANT AND IN CAB BOX
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RELAYS! RELAYS! RELAYS!

Hopper Down in Reverse –



Optional on trucks 2007 thru current

If circuit fails to operate, replace all three relays and re-test

If there is a “buzzing”



noise in the cab box, the relay (circled) had probably 

gone bad and needs to be replaced

Mixer Safety and 
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RELAYS! RELAYS! RELAYS!

BM In Motion Circuit -2002 thru current
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Bridgemaster Axle Alignment

2006 and earlier –



Westport Axle

Specifications

Caster



+ 7 degrees

Camber



6 degrees, 30 minutes

+0, -15 minutes

Toe In



1/16”-3/16”

Caster and Camber set by fabricated arm 

mounts –



improper caster and camber will 

indicate kingpin wear

Check kingpins and alignment at all scheduled PM’s

Traditional 

tie-rod for 

toe-in and 

steering 

adjustment

Mixer Safety and 
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Specifications

Caster



+ 7 degrees

Camber



6 degrees, 30 minutes

+0, -15 minutes

Toe In



1/16”-3/16”

Bridgemaster Axle Alignment

2006 thru late 2011 –



Hendrickson Round Tube Assembly

Caster and camber built in via 

mounting pads

Traditional tie-rod for toe-in and 

steering adjustment

Check kingpins and 

alignment at all 

scheduled PM’s. 

Inspect castings (in 

areas shown) weekly

Mixer Safety and 
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Bridgemaster Axle Alignment

Late 2011 thru current –



Hendrickson Square Tube Assembly

Specifications

Caster



+ 7 degrees

Camber



6 degrees, 30 minutes

+0, -15 minutes

Toe In



1/16”-3/16”

Check kingpins and alignment at all 

scheduled PM’s

Mixer Safety and 
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Bridgemaster Axle Alignment

Late 2011 thru current –



Hendrickson Square Tube Assembly

The 2011 Hendrickson axle utilizes a passive Ackman steering principle which uses 

a flexible tie-rod to allow each wheel to turn independently in relationship to



the 

radius that develops as a result of the turn. Self-centering is achieved by a pair of 

tight fit rubber bushings mounted at the end of the tie rods and



is smoothed by a 

pair of coil-less spring dampeners

Ackman Steering 

Principle

Mixer Safety and 

Maintenance Training

Bridgemaster Axle Attachment

Axle is attached at factory with Huck style fasteners. In the field 

however, Grade 8 fasteners may be used to re-attach an axle 

provided the specifications are followed in the diagram below

Mixer
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Electrical Schematic - 

Mixer

KarTech 2000

Mixer
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Electrical Schematic - Mixer

2001

© 01/2012 McNeilus Truck and Manufacturing, Ìnc. All Rights Reserved.

Mixer

1 of 3

D1131271N

Wire Harness Schematic - Cab

2002 - 2006

© 01/2012 McNeilus Truck and Manufacturing, Ìnc. All Rights Reserved.

Mixer

1 of 1

D1275393A

EIectricaI Schematic - Cab

2007 - 2010

© 01/2012 McNeilus Truck and Manufacturing, Ìnc. All Rights Reserved.

Mixer

2 of 3

D1131271N

Wire Harness Schematic - Chassis

2002 - 2010

© 01/2012 McNeilus Truck and Manufacturing, Inc. All Rights Reserved.

Mixer 

1 of 1

D1395466B

Electrical Schematic - Control Box and 

Pendant 

2011 - Current

© 03/2012 McNeilus Truck and Manufacturing, Inc. All Rights Reserved.

Mixer

1 of 1

D1395463C

Electrical Schematic - 

Electric Controls - Console 

2011 - Current

© 01/2012 McNeilus Truck and Manufacturing, Inc. All Rights Reserved.
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D1371800B

Wire Harness Schematic - 

Bridgemaster Chassis 

2011 - Current

Mixer

B1371796B 1 of 1 © 03/2012 McNeilus Truck and Manufacturing, Inc. All Rights Reserved.

Mixer Schematic

Wire Harness - Rear Light Adaptor

2011 - Current

Mixer

B1371808B 2 of 2 © 1/2012 McNeilus Truck and Manufacturing, Inc. All Rights Reserved.

Mixer Schematic

Rear Pedestal Harness 

w/ Strobes or Aux. Lighting

2011 - Current

Mixer

B1371886 2 of 2 © 03/2012 McNeilus Truck and Manufacturing, Inc. All Rights Reserved.

Mixer Schematic

Rear Pedestal Harness - No Aux. Lighting

2011 - Current
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