United States Patent 11
Hodgson

(o 3,773,304
1451 Nov. 20, 1973

[54] CONTROL FOR VEHICULAR CONCRETE
MIXER

[75] Inventor: Patrick William Egerton Hodgson,
London, Ontario, Canada

[73] Assignee: London Concrete Machinery Co., a
division of Hodgson Machine &
Equipment Ltd., London, Ontario,
Canada

[22] Filed: July 20, 1972
[21] Appl. No.: 273,402

[30] Foreign Application Priority Data

Apr. 17,1972 Canada................coeun........... 140197
[52] U.S. Cleeeiiiiieeeeeeeeeee 259/177 A
[ST] Int. Cleoniiiiiceeeeeeeee e B28c 5/42
[58] Field of Search.................... 259/177 A, 177 R,
259/170

[56] References Cited

UNITED STATES PATENTS
3,160,398  12/1964 Green .........ooeeeen........ 259/177 A
3,215,411 11/1965 Pitts.......cooveeererrenn, 259/177 R
FOREIGN PATENTS OR APPLICATIONS

936,493 10/1963 Great Britain................... 259/177 A

Assistant Examiner—Philip R. Coe
Attorney—Roy H. Saffrey et al.

[(57) ABSTRACT

This invention relates to a concrete mixer comprising
a body; a rotatably mounted mixer on said body; a hy-
draulic motor for rotating said mixing drum; a revers-
ible pump for supplying hydraulic fluid to said hydrau-
lic motor; a control member for said reversibe pump
operable in opposite directions from a neutral position
in which said pump is inoperable to institute delivery
of fluid from said pump in opposite directions at a rate
dependent upon the amount of movement from said
neutral position; an electric motor operable to give ro-
tational output in both directions; remote control
means for said electric motor manually operable to
operate said electric motor in either direction of rota-
tion at a desired cumulative amount; a transmission
for connecting the rotational output of said motor to
said control member for said reversible pump whereby
said control member can be operated in both direc-
tions through said neutral position to control the rota-
tion of said mixing drum; limit means for limiting the
travel of said control member in each direction; and
signal means adjacent said remote control means re-
sponsive to the location of said control member in its
said neutral position to indicate to an operator when
said control member is in said neutral position.

5 Claims, 5 Drawing Figures
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1
CONTROL FOR VEHICULAR CONCRETE MIXER

This invention relates generally to concrete mixers of
a type that are mounted on concrete delivery trucks
and which mix the concrete as they deliver it to the site
where it is to be used. More particularly, it relates to a
control device for controlling the rotation of the mixing
drum on the truck body.

Concrete mixers must have a means for controlling
the direction of rotation of the mixing drum. These
drums are designed so that they mix the concrete when
the drum is rotated in one direction and discharge the
concrete from the drum when the drum is rotated in the
opposite direction. In the case of truck mounted con-
crete mixers, the drum is rotated by means of a high
pressure hydraulic motor that is supplied with hydrau-
lic fluid by means of a hydraulic pump which is in turn
operated by the engine of the vehicle. The pump is pro-
vided with a pump control lever which can be actuated
to either side of a neutral position. In the neutral posi-
tion, no fluid is delivered by the pump. When the lever
" is moved to one side of the neutral position, the fluid
is supplied in one direction and when the lever is
moved to the other side of the neutral position, fluid is
supplied in the other direction. Thus, the motor for the
mixing drum can be rotated in either direction by ma-
nipulating the position of the control lever on the
pump. The speed of the motor and hence the speed of
rotation of the mixing drum is controlled by the amount
that the control lever is displaced from the neutral posi-
tion.

It is necessary to control the pump that operates the
motor from a remote position and in order to do this,
a control is mounted on the vehicle body at the rear
where it is accessible by an operator who wants to un-
load concrete in the drum. A control is also provided
in the cab of the truck where it is accessible by the op-
erator of the truck to control the mixing speed during
travel.

The controls for the lever arm have, in the past, been
mechanical ones and have consisted of a control cable
that is actuated by means of a lever at the control loca-
tion. Controls of this type work well for a limited period
of time and under good weather conditions. The diffi-
culty with them has been that under cold and icy condi-
tions, they tend to ice up and jam. They also leave
something to be desired from the point of view of con-
venience because there is a limit to the distance that
the control location can be placed from the pump and
in any event, the control must be rigidly mounted on
the truck or mixer. 1

It is obvious that an electrically operated control
could overcome these difficulties but obvious electrical
control devices have proven too costly for adoption for
this application.

It has been discovered that it is possible to provide a
rugged and inexpensive electrical type of control that
overcomes all of the disadvantages of the present me-
chanical controls and that has additional advantages
from the point of view of remoteness of operation.
Moreover, the control of this invention can be manu-
factured for a cost not greater, and in many cases less
than, the existing mechanical control.

It is then an object of this invention to provide a rug-
ged, inexpensive, electrically operated control for the
pump of a vehicularly mounted mixing drum the per-
formance of which will not be affected by conditions of
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adverse weather and dirt and that will give an improved
flexibility in control location.

With these and other objects in view a concrete
mixer truck according to this invention comprises a
body, rotatably mounted mixing drum on said body, a
hydraulic motor for rotating said mixing drum, a re-
versible pump for supplying hydraulic fluid to said hy-
draulic motor, a control member for said reversible
pump operable in opposite directions from a neutral
position in which said reversible pump is inoperable to
institute delivery fluid from said pump in opposite di-
rections at a rate dependent upon the amount of move-
ment from said neutral position, an electric motor op-
erable to give rotational output in both directions, re-
mote control means for said electric motor operable to
operate said electric motor in either direction of rota-
tion a desired cumulative amount, a transmission for
connecting the rotational output of said electric motor
to said control member for said reversible pump
whereby said control member can be operated in both
directions through said neutral position to control the
rotation of said mixing drum, limit means for limiting
the travel of said control member in each direction and
signal means adjacent said remote control means re-
sponsive to location of said control member in its said
neutral position to indicate to an operator when said
control member is in said neutral position.

The invention will be clearly understood after refer-
ence to the following detailed specification read in con-
junction with the drawings.

In the drawings: .

FIG. 1 is a schematic illustration of a concrete mixer
of the type to which this invention relates;

FIG. 2 is a detailed illustration of the reversible
pump, the control member for the pump and the elec-
tric motor that operates the control member;

FIG. 3 is an illustration of the manual control for the
remote control means for the reversible pump that is
located in the cab of the vehicle;

FIG. 4 is an illustration of the manually operable de-
vice of the remote control means that can be used at a
location remote from the vehicle; and

FIG. § is a wiring diagram of the remote control sys-
tem for the electric motor.

Referring to the drawings and at first in a general way
to FIG. 1, numeral 10 generally refers to a truck upon
which is rotatably mounted a mixing drum 12 of a con-
crete mixer. The mixing drum 12 is rotatable in either
direction by means of a hydraulic motor 14. Hydraulic
motor 14 is driven by high pressure fluid delivered from
the pump 16 which is in turn driven by a power take off
from the engine 18 of the truck vehicle upon which the
whole is mounted. A hydraulic fluid reservoir is shown
at 19. : )

As is well known in the art, rotation of the mixing
drum in one direction mixes the concrete mixture
within the drum and rotation in the opposite direction
discharges the concrete from the back end of the drum.
It is therefore, necessary that the motor 14 be capable
of driving the drum 12 in either direction and this con-
trol is achieved by controlling the direction of the flow
of hydraulic fluid from the pump 16 to the motor 14.

Pump 16 has a control shaft 20. A control lever 22
is attached to the free end of the control shaft 20.

The shaft 20 and the lever 22 form part of the pres-
ently common control means for the pump 16. When
the pump control lever 22 is in a vertical position, the
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pump is inoperative and does not deliver hydraulic

fluid to the motor 14. When the lever is moved to the
right of the neutral position to turn the shaft 20 in a
clockwise direction, fluid is supplied in one direction to
the motor 14 and when the lever 22 is moved to the left
from the neutral position to turn the shaft in a counter-
clockwise direction, hydraulic fluid is supplied to the
motor 14 in the opposite direction. Thus, movement of
the pump control lever to the right operates the motor
in one direction and movement of the pump control
lever to the left operates the motor 14 in the opposite
direction. The rate of fluid supplied to the motor is con-
trolled by the amount of movement of the lever from
the vertical or neutral position. The rate of fluid deliv-
ery increases as the distance from the neutral position
in;:reases. Thus, it is possible to control the speed of ro-
tation as well as the direction of rotation of the mixing
drum 12. Numerals 24 and 26 are stop means which
limit the movement of pump control lever in either di-
rection from the neutral position. The pump 16 and
motor 14 and their connection and operation are well
known in the art and are not dealt with in detail in this
application.

As has been indicated in the preamble to this specifi-
cation, it has been common to operate lever 22 by
means of a mechanical control cable. These control ca-
bles have for a long time been a source of trouble in the
operation of the equipment. This invention overcomes
the difficulties of the prior art and provides an inexpen-
sive and reliable means for controlling the pump that
is more flexible.

The reversible pump 16 is controiled by means of an
electric motor 24, the rotational output of which is ap-
plied through the worm and wheel reduction unit 26 to
operate a gear segment 28 of a crank arm 30, which is
in turn pivotally mounted as at 32 on the plate 34. Plate
34 is mounted on the side of the pump 16. An adjust-
able control rod 36 connects the crank arm 30 with a
free end of the pump control lever 22.

It will be readily apparent that operation of the motor
24 in one direction will turn the lever 22 and its shaft
20 to the right and movement of the motor in the other
direction will turn the lever 22 and shaft 20 to the left.
Motor 24 is operable to give rotational output in both
directions.

Remote control means are provided for the motor 24
to operate it in either direction of rotation any desired
amount so that one can, from a remote location, oper-
ate the control lever 22 in both directions through the
neutral position to control the direction and delivery
rate of hydraulic fluid delivered by the pump to the
motor 14 and hence control the direction and rate of
speed of rotation of the mixing drum 12. A signal de-
 vice operable by switch 70 is provided adjacent the re-
mote control means which is responsive to the location
of the control lever in a position that corresponds to the
neutral position where no fluid is delivered by the
pump.

FIG. 5 is a wiring diagram which explains the remote
control means. The motor 24 is operated from the 12
volt storage battery 38 of the engine of the truck. The
fuse 40 limits the power to the motor. The motor also
has built-in over load protection.

The manually operable device of the remote control
means illustrated in the drawings comprises a control
centre 42 which is mounted in the cab of the truck for
the use of the cab driver in controlling the mixing func-
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tion of the mixer drum 12 in transit and a control box
44 which is located at the end of a cable 46 for use by
an operator at or near the truck to control discharge
from the mixing drum. Either control centre'is capable
of controlling the operation of the drum in either direc-
tion and also in a stopped condition. :

The high voltage side of the battery 38 is connected
by means of cable 46 to the central contact 48 of a tog-
gle switch on control centre 42. If toggle switch ele-
ment 50 of the toggle switch is moved to the right to en-
gage contact 52, the high voltage side. of the battery is
connected through cable 54 and cable 56 to motor con-
tact 58 to operate motor 24 in one direction. If toggle
switch element 50 is moved to the left to engage con-
tact 60, the high voltage side of the battery is con-
nected through cable 62 and cable 64 to the terminal
66 of motor 24 to rotate the motor in the opposite di-
rection. Rotation in the direction controlled by motor
input terminal 58 is rotation that tends to discharge
contents from the mixing drum while rotation that re-
sults in the supply of power through terminal 66 tends
to rotate the drum in a direction that will mix the con-
tents of the mixing drum.

Thus, in order to operate the mixing drum 12 of the
mixer at as fast a rate as possible, one would move lever
50 to the left to engage contact 60 and supply power
to the motor 24 through terminal 58. The direction of
rotation of the motor would be such that it would oper-
ate crank 30 in a counterclockwise direction to move
the pump control lever 22 to the left up to the limit of
the stop member 24. When lever 22 strikes stop mem-
ber 24, the motor 24 will slip or stall. The design of the
motor is such that the operator can maintain switch ele-
ment 50 closed against contact 60 a reasonable period
of time without burning the motor. Fuse 40 is designed
to break if the operator holds switch §0 against contact
60 after the pump control lever has been moved against
the stop member for an unduly long period of time.

In normal operation, the operator should release
switch 50 after he has achieved the degree of move-
ment of the pump control lever that gives him the de-
sired speed of operation. He can move the control lever
against the stop member which will give him maximum
mixing speed. He may achieve mixing speeds anywhere
between maximum speed and no speed by moving the
control lever varying distances from its neutral position
illustrated in FIG. 2.

If the operator desires to discharge contents from the
drum while it is mixing, he would move the lever 50 to
the right to engage contact 52. This would connect the
power of the battery 38 to the contact 66 of the motor
24 and rotate the motor in the opposite direction to
move the control lever 22 to the right through the neu-
tral position and over to a position that will force hy-
draulic fluid through the pump in the opposite direc-
tion. As he performs this operation, the mixing speed
will decrease, go through zero and then increase in the
opposite direction. Stop member 26 limits the throw of
the pump control lever and hence the speed of dis-
charge.

The lever 50 is spring loaded to assume the neutral
position illustrated in FIG. § when released by the oper-
ator.

It is important that the operator at the control station
42 should know when the pump control lever is in a
neutral position because it is from the neutral position
that he achieves either discharge or mix. Moreover, he
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can judge the extent of the mixing and the discharge by
the location of the neutral position.

In this respect, the control station 42 incorporates a
light signal 68 which is responsive to the location of the
control lever 22 in a neutral position. When the lever
22 is in a neutral position and no fluid is being delivered
by the pump, a light 68 is illuminated. This is achieved
by the operation of the micro switch 70 when the lever
22 assumes a neutral position. Closure of the micro
switch electrically connects the side 72 of the bulb 68
to the high voltage side of the battery. The low voltage
side is grounded, all as apparent in the wiring diagram.
It will be noted that lever 22 has a button on it that is
designed to engage and close switch 70 when the switch
is in a neutral position.

Wires 54, 62, 74 and 76 are bundled in a single
sheath 43 to extend from the control box 42 in the cab
of the truck to the location of the motor 16 at the front
end of the truck vehicle.

Control centre 44 is designed to be operated by an
operator at a location remote from the truck vehicle.
It consists of two switches 78 and 80 which can be man-
ually depressed at will to rotate the motor 24 in one or
the other direction. If the operator selects switch 78, he
connects the high voltage side of the battery to terminal
58. In this connection, electricity conducting cable 82
electrically connects with cable 62 and electricity con-
ducting cable 84 electrically connects with electricity
conducting cable 74. If the operator selects switch 80,
the high voltage side of the battery is connected to ter-
minal 66 to rotate the motor in the opposite direction.
In this connection, cable 86 electrically connects with
cable 54, thus motor 24 can be rotated in either direc-
tion by depressing one or other of the switches 78 or
80. Switches 78 and 80 are normally urged to the open
position as indicated in the drawings.

It is also necessary to have a light which will indicate
to the operator when the mixing drum is in a neutral
position and in this connection light 90 is provided. It
is operated in a similar fashion to light 72. Cable 92
connects with cable 94 and cable 96 connects with
cable 76, so that when micro switch 70 is closed by the
location of the lever arm 22 in the neutral position,
power is supplied to the signal light 90 to illuminate it.
Signal light 90 could be replaced by a buzzer or the
like.

Cables 94, 54, 62, 54 and 76 are also contained in a
single sheath 97 which extends from a terminal box at
the location of the motor 24 to one terminal 98 of a
plug type connector at the rear of the truck. A mating
terminal 100 is provided at the free end of a sheathed
cable 46 that extends to the control device 44 and con-
tains cables 86, 92, 82, 84 and 96. The sheathed cable
that extends beyond the mating connectors 98 and 100
can be any desired length and will permit the operator
to control the discharge from the mixing drum at a lo-
cation remote from the truck. Thus, the operator can
be at the location of delivery of concrete through a
chute that extends to the truck and control the speed
of delivery by operation of the remote control centre
44. This is a control feature not obtainable with the me-
chanical devices that have been used in the past.

With the previous mechanical controls for the pump
16, the control centre was of necessity, rigidly mounted
on the truck body at about the location of the terminals
98 or 100. One can rigidly mount a control centre simi-
lar to the control centre 44 at this location if desired.
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The mechanical detail for this will be apparent. The
electrical detail is the same as for the centre 90.

Maodifications to the embodiment of the invention il-
lustrated will be apparent to those skilled in the art. It
is not necessary, for example, that the shaft 2¢ be ma-
nipulated by means of a lever. It would be acceptable
to provide an appropriate gear reduction device con-
necting the motor shaft and the shaft 20. Moreover, the
invention which consists of a means for controlling the
movement of the mixer drum has application beyond a
mixer drum on a wheeled truck body.

I claim:

1. A concrete mixer comprising a body;

a rotatably mounted mixing drum on said body;

a hydraulic motor for rotating said mixing drum;

a reversible pump for supplying hydraulic fluid to
said hydraulic motor;

a control member for said reversible pump operable
in opposite directions from a neutral position in
which said pump is inoperable to institute delivery
of fluid from said pump in opposite directions at a
rate dependent upon the amount of movement
from said neutral position;

an electric motor operable to give rotational output
in both directions;

remote control means for said electric motor manu-
ally operable to operate said electric motor in ei-
ther direction of rotation at a desired cumulative
amount;

a transmission for connecting the rotational output of
said motor to said control member for said revers-
ible pump whereby said control member can be op-
erated in both directions through said neutral posi-
tion to control the rotation of said mixing drum;

limit means for limiting the travel of said control
member in each direction;

and signal means adjacent said remote control means
responsive to the location of said control member
in its said neutral position to indicate to an opera-
tor when said control member is in said neutral po-
sition.

2. A concrete mixer as claimed in claim 1 in which

said control member comprises a rotatable shaft;

said remote control means includes a pump control
lever secured at one end to said rotatable shaft;

a crank arm in driven engagement with said electric
motor and link means connecting said pump con-
trol lever and said crank arm.

3. A concrete mixer as claimed in claim 1 in which

said remote control means includes a plug-in terminal;
electric control cable from said electric motor to said
plug-in terminal;

a manually operable control box; :

an electric control cable connected to said control
box; .

said control cable having a plug at an end thereof
connectable to said plug-in terminal.

4. A concrete mixer as claimed in claim 1 in which

said body is a wheeled truck body.

5. A concrete mixer as claimed in claim 1 in which

said control member comprises a rotatable shaft;

said remote control means includes a pump control
lever secured at one end to said rotatable shaft;

a crank arm having a gear segment in driven engage-
ment with said electric motor and link means con-
necting said pump control lever and said crank

arm.
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