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1592 ELECTRICAL SYSTEMS

SAFETY

SHUT OFF TRACTOR, DISENGAGE P.T.0., AND LOCK TRACTOR TRANSMISSION AND/OR
BRAKES BEFORE ADJUSTING, LUBRICATING, CLEANING OR SERVICING THE BALER

KEEP HANDS, FEET AND CLOTHING AWAY FROM POWER DRIVEN PARTS,
AVOID WEARING LOOSE CLOTHING WHICH CAN EASILY BE CAUGHT IN MOVING PARTS.

USE APPROPRIATE SIGNS OR WARNING LIGHTS WHEN OPERATING ON PUBLIC ROAD
WAYS.

MAKE CERTAIN EVERYONE IS CLEAR OF AND OFF THE BALER BEFORE OPERATING ANY PART
OF THE MACHINE.

ALWAYS USE LIGHTS FOR NIGHT WORK.
KEEP ALL SHIELDS IN PLACE AND IN SERVICEABLE CONDITION,
DO NOT GO NEAR ANY EQUIPMENT UNTIL ALL MOVING PARTS ARE STOPPED.

DO NOT GO UNDER ANY RAISED COMPONENTS UNTIL THEY ARE SAFELY BLOCKED OR
CHAINED IN POSITION, :

AT ALL TIMES CARRY A 2A -10B FIRE EXTINGUISHER ON THE MACHINE

AT ALL TIMES KEEP THE MANYAL CONTROL CABLE IN A SAFE LOCATION AWAY FROM POWER
DRIVEN PARTS.

REMEMBER SAFETY IS ONLY A WORD UNTIL IT IS PUT INTO PRACTICE.
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BALER CONTROL CIRCUIT

The 1592 Big Baler Control Circuit consists of twelve limit switches, four relays and the
necessary wiring to carry eleciric current from one point to the other. The limit switches serve to
communicate the position of mechanical machine components 1o the control box. In the control
box, electrical signals from the limit swiches set or release relays which further direct electric
current to actuate hydraulic componerts. The hydraulic components provide the power o place
mechanical components into motion. Once a mechanical component is set in motion the limit
switches communicate new information {o the controi box.

The information provided on the following pages is intended to assist the service personnel in -

understanding the various functions of the baler and the electrical circuits involved in their operation.
ncluded inthis section are basic circutt diagrams. These diagrams are illustrated to present mformahon
that will make it easier to use the full size drawings included with each baler,

The full size diagrams (blue print type) include information regarding location of components and where
they connect at junction blocks and terminal blocks. To check an electrical circuit in question locate the
active circuit using the shaded circuit diagrams in this manual. Refer to the full size diagram 10 identify
points where voltage or continuity can be checked.
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ELECTRICAL COMPONENT LOCATION
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1592 ELECTRICAL SYSTEMS

LIMIT SWITCH INFORMATION

Limit Switches are Lever type with either four
posts or eight, Standard symbols are used to
represent these limit switches. Fig. 3 ifustrates
a limit in the released position. The symbol for
this position shows the switch as normally
closed. Fig. 4 shows the same switch as
operated. The symbol is illustrated to show the
open position.

Fig. 3

Fig. 4

Muitiple Contact Switches

The limit switches used on theé 1582 baler are . -
muttiple contact swilches. Multiple contact
switches may have both normally open and thbh‘

normally closed contacts. Fig. § illustrates a ;
symbaol for 8 multipie contact switch. Each limit

|
switch has a diagram of the contact positions on |

the body of the switch. W

Fig. 5
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LIMIT SWITCH DESCRIPTION

LS 1 "Knotter Stop / Plunger Safety Knotter Switch

LS 1 s operated by 2 cam mounted to the needle
yoke drive shaft. When operated this switch tells the
system that the needie yoke and knotter are inthe
horne position. Another primary function is fo siop
the needle yoke in the rest position at the end of the
tie cycle. For adjustment information see operators
manual.

LS 2 Plunger Delay / Feed Fork Switch

Limit Switch No. 2 is operated by a cam

mounted to the Feed Fork drive sprocket.

When operated this switch in combination with

.S 3 aliows current to set Relay 1. When set,

Relay 1 culs powerto the Feed Fork. For adjustment
information see operators manual.

S

LS 3 Full Charge Switch

Limit swilch No. 3 is operated by a cam
mounted o the feed sensor. When operated
this switch in combination with LS 1 and LS 2
allows current to set Relay 1. When set, Relay
1 allows the plunger to advance For adjusiment
information see operators manual.
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LS 4 Plunger Advance Decelerate Switch

Limit Switch No. 4 is operated by the
plunger near the end of the advance
stroke, When rejeased, this switch signals
the main hydraulic system 1o operate in a
decelerated mode. Another function of LS
4 is to close the circuit between Relay 1
and LS 11. For adjustment information see
operators manual,

LS 5 Plunger Retum Switch

Limit Switch No. § is operated by the plunger at the
end of the advance stroke. When released this
switch directs current {o release Relay 1. With
‘Relay 1 released the plunger can retract. For
adjustment information see operators manual.

LS 6 Plunger Return Delay Switch

Limit Switch No. 6 is operated by the plunger shortly
after the retum stroke begins. During a tie cycle LS
& stops the plunger on the retum siroke if the knotier
has not completed more then half of it's cycie. For
adjustment information see operalors manual.

L8 7 Knotter Reverse Safety Switch

Limit Swilch No. 7 prevents the knofter from being
rotated in reverse at a cerlain point during manual
cperation, A cam mounted on the knotler drive

sprocket operates the switch. For adjustment
information see operalers manuat.

LS 8 Feed Fork Delay Plunger Switch

Limit Swilch No. 8 is operated by the
ptunger approximately half way through the
return stroke. This allows the feed fork to
start operating before the plunger has
retumed,

Fig. 11
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LS 8 Plunger Return Decelerate Switch

Limit Switch No. 9 is operated by the plunger near
the end of the return stroke. When operated LS 9
sets Relay 4 which causes the plunger to continue
it's retract in a decelerated mode. For adjustment
information see operators manual.

LS 10 Plunger Return Stop Switch

Limit Switch No. 10 is operated by the plunger at the
end of the retum stroke. When operated this switch
cuts off current to stop the plunger. For adjustment
information see operators manual.

LS 11 Knotter Trip Switch

Limit Switch No. 11 is operated by the mester arm.
This switch allows current to reach Relay 3. When
set, Relay 3 provides cumrent begin a tie cycie. For
adjustment information see operators manual.

LS 12 Plunger Early Start Knotter Switch

Limit Switch No. 12 is operated by a cam
Mounted 1o the needle yoke drive shaft.
When operated this switch allows the

- plunger to continue to retum during a tie
Cycie without stopping at LS 6. Another
function of LS 12 is to signal the bale
counter.

fig. 14
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i0

RELAYS

Reiays are standard and magnetic fatching type.

A standard refay is set only when current is
applied to the magnetic coil. Fig 15 illustrates a
standard refay in the set position (voltage ap-
plied). Each relay is contained in a plastic body
(Fig.18) that plugs in to the control pane,
{Fig.18).

Fig. 16

MAGNETIC LATCHING RELAY

A magnetic latching relay requires current to set
and release the relay. If no current is applied to a
magnetic latching relay the contacts stay in the
last position. If current is applied to both the set
and released sides of the relay at the same time
the contacts will favor the set position. Fig.17
illustrates the magnetic latching relay and the
symbo! used to represent it. The dotted lines
drawn between the coil and the contacts repre-
sent a mechanical link between the contacts.

Fig. 15

SET &

RELEASE @

Fig. 17
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MAIN CONTROL BOX

The main control box provides a central location for housing relays, switches, resistors
and other electrical components that controt the various functions of the baler. Three circuit
breakers and one fuse protect the electrical components. Fia. 18 cshows a view of the control
boxes intemal components.

MANUAL
CONTROL
RECEPTACLES )

TERH%NALBLOCK 1
'EERMENAL BLOCK 2
LIGHT il Q-E
SWITCH e BV BALE COUNTER RESISTORS f':B»s
ALTERNATOR § rm " Ml o
LIGHT =i - R “
; A AN/ AUTO
AUTO e M SWITCH TERMINAL BLOCK 3
LIGHT g \
TERMINAL BLOCK4
W SR I PO MO O I O
POWER
LIGHT MASTER SWITCH 30A.C.B. oMot
30A C.B.
'KNOT SENSOR

KNOTTER FAN RELAY
Fig. 18

RESISTCRS

Three resistors are located in the main
control box. These resistors control eleciric
current to the Main Pump controfier, The horizon-
tally mounted resistor has a 200 ohm value. This
resistor provides the primary resistance in the
circuit, The vertically mounted resistors each have
a 100 omh value. They regulate voltage during
the decelerated modes of operation. Sliding
contacts on each resistor (Fig. 19) allow for the
adjustment of voltage that operates the controller
For proper adjustment of the voltage appliedto -
the controller see "Plunger Speed Adjustment” in
the operators manual.

SLIDING CONTACT




1592 ELECTRICAL SYSTEMS
SWITCHES

Switches located in the control box: (Fig. 18) —
A keyed rotating on/off switch for the controt functions of the baler,

A toggle type selector switch for Manual or Auto operation,

A two position on/off light switch to control work lights for nighttime baling.

Six phone jack type receptor sockets allow use of a remote push-button switch to activate

baler components manually. This switch is reffered to as the Manual Control Pendant.

Switches on the baler

A two position on/off switch near the service ladder controls the knotter fans.
Work tights over the pickup and the knotters have {oggle switches.

TERMINAL BLOCKS / JUNCTION BLOCKS

Terminal Blocks (Fig. 20, A) provide a point to connect the various wire harness' to the control
panel. The Main Schematic has points identified as TB1, TB 2 and so on. These designated points
on the schematic relate to points in the control box where the circuit is joined at a terminal biock.

Junction blocks (Fig. 20, B) are located throughout the baler and provide a place for harnesses o
come together to join the various components. Junction blocks are referred to as JB 1, JB 2 and so
on. On the Main Schematic these points can be identified and on the baler itself utilized fortest
purposes such as checking voltage.

Fig. 20

SOLENIODS

Wire wound soleniod coils are used as actuators on hydraulic components.
The Feed Fork and the Knotter controf valves are activated by solenoids,
The Main Pump is controlled by a solenoid, '

The Density controf valve is open or closed by a solenoid.

SENDING UNITS
Qif temperature is monitored at the oil reservoir by four components.

1. Athermostatic switch allows current to reach the control circuit. Oil temperature above 220 1.
opens the circuit causing the baler to shut down.

2. Afloat type ol level switch is connedted in series with the thermostatic switch. The power

to the control circuit is disconnected if a iow oif condition exists,
3. A second fioat type oil level switch monitors oil level and causes the amber fight to illuminate.
4. A sending unit provides a variable output to the temperature gauge.

12
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CHARGING SYSTEM

Electrical current for the 1592 Big Baler is provided by a standard automotive type 12 volt

battery located on the left hand side nearthe control box. Voltage is maintained by a 140 amp automotive
type atemator mounted on the main drive unit. Operating voltage is intemally regulated at 14.5 volts,
The charging circuit is illustrated in Fig. 22, Sec. A.

FAN OPERATION

During the baling process heat is created in the hydraulic system. This heat must be controlied to
assure the hydraulic oil retains it's power transmitting and lubricating properties. While the baler

is operating, il is circulated through a heat exchanger. An electric cooling fan drculates air across the
heat exchanger anytime the main switch is on, A sequencer allows the fan motor to reverse every few
minutes to dislodge foreign material from the heat exchanger cover screen. The fan will operate for five
minutes in a forward direction to draw air through the heat exchanger. The sequencer disconnects power
to the fan motor for 30 seconds o allow the fan to stop rotating. Power is then supplied to operate the
motor in reverse for 30 seconds. Again power is disconnected for 30 seconds to allow the fan to stop
rotating. The fan stars again and operates in a forward direction for five minutes. This cycle is repeated
as long as the main switch is on. The electrical circuit is illustrated in Fig. 22, Sec. C.

Fig. 21

WARNING LIGHTS

Two lights on the gauge panel (Fig. 21) alert the operator should problems occur with the condition of
the oil. An amber light (A) will iluminate ifthe oil level becomes low. Flickering of the amberlightis hormal
during operation of the baler due to wave action in the oil reservoir. The red light {B)illuminates when
the oil level falls below safe levels or when ail temperature exceeds 220 f.

Shutdown ofthe balercontrol circuit occurs simultaneously with iliumination ofthe red warning
light,

The Cooling circuit remains functional allowing fan operation to cool the oil. A third light on the gauge
panel illuminates if the altemator is not charging. The electrical circuits are illustrated in Fig. 22, SecB.

GAUGES

A temperature gauge (C) monitors oil temperature by means of a sending unit mounted in
the oil reserveir. A volt meter (D) indicates voltage available {o the baler control circuit and the
cooling circuit. The eledirical circuit is illustrated in Fig. 22, Sec B.

13
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POWER SUPPLY, MONITORING AND CONDITIONING CIRCUIT

lTO KNOTTER FANS
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KNOT SENSORS

The Knot Sensor system has six indicator lights which receive current from the main
Switch. Each time a bale is tied, a switch on each of the knot sensors are closed completing the
circuit and.causing the indicator fights to illuminate. As the bale is pushed through the chamber a
securely tied knot will trip the knot sensor mechanism and open the circuit causing the light to go

out. A remote indicator box is connected in series for use in the tractor cab. A 20 amp. circuit
breaker protects the Knot sensor circuit.

Il

1~

Tl

- [ 10A C.B,
To 12 volt source, b

See diagram, Fig. 22.

1 |

i

PEEPEEE
\

Hi—

Fig. 23
KNOTTER FANS

Knotter Fans are powered by two 12v electric motors. Current is supplied direct from the
battery to a relay. Curmrent from the main switch activates the refay which allows current {o flow
1o a switch near the knotters and on to the fans. The relay circuit is protected by a 30 amp. circuit

breaker shared with the knot sensor circuit, The fan circutt is protected by a 40 amp. circutt
breaker .

40A C.B.
To 12 volt source, d——-—-—-—-—-o/\O—-—-—-r":’;—-—-—-c/t
unsw'ftched. _ !
See diagram, Fig. 22. - ﬁFL—) 6
To.12 volt source, -
g‘:;t;?ae;x:am, Fig. 22, ;If' "E!:_ -

Fig. 24
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LIGHTING SYSTEM

Two separate lighting systems provide illumination for nightime baling and for daytime

travel on public roadways. The work lights recieve current from the baler electrical system,

A switch on the Main Control Box controls these work fights. Stop, Tail, Tum and Hazard lights
recieve cumrent via a trailer hamess connected to the tractor.

/)

4;]
/
.I}]
S
S

[«
{

e & & § & ¢ JB7

T

To light switch in control box.

See diagram, Fig. 22.

Fig. 25
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CIRCUIT ACTIVETY DURING BALER OPERATION IN AUTOMATIC
MODE

The following material has been assembled to provide an easy to read guide of the active electrical
circuits as they are involved with each step of the baler's operation. Text on each page describes the
function that is occurring. An iffustration is provided to give a visual reference of the machine
cemponents and their positions during operation. A schematic combines with the text and ilustration
to show the active electrical circuit as it appears on the schematic. Use this section in combination
with the full size schematic provided with this manual. The full size schematic provides location
information regarding circuit test points.

Aclive circuits are shown with a shaded line. Shading is used to highlight circuits only. Their is no
representation of vollage or current values intended.

152
= N
LS 11

| ' #E\EB FORK '
S8R FSHERINRR0 - NEEDLE YOKE
FIRST FEEDER ,#oo2 W\

METER ARM

UL
/LS 10,988,

PICKUP

Fig. 26
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ELECTRICAL SEQUENCE OF PLUNGER STROKE

The sequence begins with the plunger in the home position. The needle yoke must also be inthe
home position. This places LS 1 in operated condition to provide voltage to LS 2.

Fig 27. The First Feeder delivers the product to be baled to the Feed Chute,

18
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LS4 E’C.LST
112 3 e

Fig. 28 Produd in the feed chute is moved by the Feed Fork

18
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BEGIN PLUNGER ADVANCE

A. As material is fed into the baler the feed fork fills the chamber until the Charge
Senscr fingers are raised and LS 3 is operated.

B. The feed Fork will operate L.S 2 at the top dead center position. Voltage supplied
through LS 1 passes through LS 2 and LS 3 to set Relay 1.

C. When Relay 1 is set, the Feed Fork stops and the plunger begins to advance at full
speed.

L5 10,9886, LS 45

1s2

Fig.28 Charge Sensor fingers are raised and LS 3 is operated.

LS 1 E,.Qs,_sy

1$12 o Cogy

.'

Fig. 30 Plunger extending, compressing product.

20
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1592 ELECTRICAL SYSTEMS

PLUNGER ADVANCE / DECELERATED ADVANCE

As the plunger advances, the following swilches are released in sequence.
A LS 10is released '
B. LS 8 is released. Relay 4 is sel but has no affect
C. LS 8is released.
0. LS 6 is released. :
E. LS 3 is released as plunger pushes material past the sensor fingers allowing &
{o drop.
F. LS 4 is released. This causes the plunger to sfow to about 25% of full speed.

Reducing the speed of the plunger near the fully extended position allows more force to be applied
to the material being compressed.

AN L

LS12 o B
LS3 g "

LS 48
152 3

// L5 109488,

Fig. 31 LS. 4 is released and plunger advances at reduced speed.

-
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PLUNGER ADVANCE / DECELERATED ADVANCE
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1592 ELECTRICAL SYSTEMS

PLUNGER FULLY ADVANCED

LS §is released. This provides voltage {0 release Relay 1. When Relay 1 is released the
plunger can begin {o retract at full speed.

LS12 a3 Dy

LS 45

/ L5 153848,

LSZ 3

Fig. 32 L.8. 5 is released. Plunger is at the end of it's stroke.

24




PLUNGER FULLY ADVANCED
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1382 ELECTRICAL SYSTEMS

PLUNGER RETRACT

As the plunger retracts the following switches are operated in sequence:
A. 1S 5is gperated
B LS 4is operated
C. LS 6is operated
D, 1.3 8is operated which causes feed fork to start.

Ls7

Fig. 33 Piunger on relumn stroke and L.S. 4.5.6.and 8 are operated
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PLUNGER RETRACT, FEEDFORK STARTED
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PLUNGER DECELERATED RETRACT

LS 9 is operated. This opens the circuit to Relay 4 and causes the plunger slow to about 25%

of full speed. This prevents the plunger cylinder from bottaming when it reaches the end of
the stroke '

LS wh LS 7

Fig.34 As plunger retracts L.S. ¢ is operated.
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PLUNGER DECELERATED RETRACT
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PLUNGER RETURN 8TOP

LS 10 is operated, This stops the plunger retract. Material will again be delivered to the bale cham-
per by the feed fork.

1S12 [y iy

1545

/LS 103,85, ; 2
LS 2 m\_o

4

Fig. 35 Plunger fully retracted.

30




PLUNGER RETRACT STOP
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TR

ELECTRICAL SEQUENCE OF PLUNGER STROKE
DURING TIE CYCLE

The sequence begins with the plunger in the home position. The needle yoke must aiso
be in the home position. This places LS 1 in operated condition to provide voltage to L8 2,

L5 109,66,

L1545

!.S:Zm\ho

Fig 38. The First Feeder delivers the product to be baled to the Feed Chute.

Fig. 37 Material in the feed chute is moved by the Feed Fork
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FEEDFORK OPERATING CHAMBER NOT FULL
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BEGIN PLUNGER ADVANCE

A. As materal is fed into the baler the feed fork fills the chamber untii the Charge
Sensor fingers are raised and LS 3 is operated,

B. The feed Fork will operate .S 2 at the top dead center position. Voltage supplied
through LS 1 passes through LS 2 and LS 3 to set Relay 1.

C. When Relay 1 is sei, the Feed Fork stops and the plunger begins to advance at full
speed.

Ls1 o (<7

Ls 12 E‘Z-I\O

Ls3

T

Fig38. The feed fork fills the chamber until the Charge
Sensor fingers are raised and LS 3 is operated.

151

187

LS 12 g .

Fig. 39 Plunger extending, compressing product.
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BEGINNING PLUNGER ADVANCE
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METER ARM OPERATES L.S. 11 DURING PLUNGER ADVANCE

At sorne point during plunger advance the rofating meter wheel raises the meter bar enough to
operate LS 11. LS 11 closes a portion of the circuit that activates the knotter. The operation of the
knctter can occur only when the plunger reaches the fully extended position.

Fig. 40, Plunger advancing moves bale which raises meter arm to trip LS 11.
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METER ARM OPERATES L.S-11 DURING PLUNGER ADVANCE
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PLUNGER ADVANCE / DECELERATED ADVANCE DURING TIE CYCLE

As the plunger advances, the following switches are released in sequence.

A. LS 10 is released

B. LS 9is released. Relay 4 is set but has no affect

€. L8 Bis released.

2. LS 6 is released.

E. LS 3is released as plunger pushes material past the sensor fingers allowing 2 to drop.

F.LS 4 is refeased. This causes the plunger to slow to about 25% of full speed. The cirouit
between Relay 1 and 3 is completed when LS 4 is released but no voltage is applied,

L54.5
Lsz2

/ LS 10988,

Fig. 41 Plunger advances
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PLUNGER DECELERATED ADVANCE DURING A KNOTTER TIE CYCLE
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PLLUNGER FULLY ADVANCED

A. LS 5 is released. This provides voltage to release Relay 1.

B. When Relay 1 is released the plunger can begin to retract at full speed. Also as Retay 1is
released voltage is applied through LS 4 and LS 11 to set Relay 3.

C. When Relay 3 is set, the knotter is activated.

The circuit is designed to protect against accidental operation of the lnotter drive. Unlike mechanical
balers the needles cannot become out of time with the plunger. Several faclors combine to assure
the needles cannot be "baled" during normal baler operation.

L1545

/ 1S 10988,

152 )

Fig. 42 Plunger fully advanced.
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PLUNGER FULLY ADVANCED DURING A KNOTTER TIE CYCLE
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PLUNGER RETRACT DURING TIE CYCLE

As the needie yoke moves away from the home position LS 1 is released, This provides current {0
Relay 110 hald R in the released position. The meter amm is reset and L& 11is released. The knotter
continues to operate because Relay 3 is magnetically latched in the set position. As the plunger
retracts the foliowing switches are operated in sequence:

A. LS 5 is operated

B. LS 4 is operated which siows plunger retract to about 25% of full speed

©. LS 6 is operated. This stops plunger retract undii the knotter has completed

half of the tie cycle and LS 12 is reieased.

The purpose of stopping the plunger on the returm stroke hefore the knotter has completed the first
haif of it's cycle is to assist knotier functions.

Fig. 43, Plunger stops at LS 6 during tie cycle.
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PLUNGER RETRACTING ACTIVATES LS-6
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RESUME PLUNGER RETRACT

At a point haifway through the tie cycle, LS 12 is operated which releases Relay 2 and allows the
plunger to return at full speed. LS 12 also allows current to reach the bale counter.

L54

LS 0986
: LS 2

Fig. 44, Plunger resumes full speed retract.




KNOTTER ACTIVATES L5-12 PLUNGER RESUMES FULL SPEED RETRACT
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' PLUNGER RETRACT DURING LAST HALF OF TIE CYCLE

A. The Knotter continues to cycle until LS 1 is operated. This releases RL 3 and
siops the knotter,

B. LS 8 is operated which causas feed fork to start,

C. LS 9is operated. This opens the circult to release Relay 4 and causes the plunger to
slow to about 25% of full speed,

L5912 ey _. -

LE3 EE\.O

LS 10,945,

Fig. 45, LS 8 is operated.

T LS 105,86,

Fig. 46 LS 9 is operated,
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KNOTTER ACTIVATES LS-1, FEEDFORK STARTS, PLUNGER DECELERATED RETRACT
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PLUNGER FULLY RETRACTED

LS 10 is operated. This stops the plunger relract.

s B,q@ 57

LS12 e, M

Fig. 47, LS 10 operated, plunger fully retracted
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PLUNGER FULLY RETRACTED
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CIRCUIT ACTIVETY DURING MANUAL OPERATION

Operating the control circuit in the manual mode efiminates the control functions of all
the limit switches with exception of LS 1 and LS 7. Information can be gained in
trouble shooting the baler by operating the various componentis in the manual mede.
12 volt power is provided to the control box through the main switch and a 10 amp
fuse. In order for current to reach the control circuit a thermostatic switch (opens on
hot oit), and an oil level switch (opens on low oil}, carry current to a relay. When the
refay is set current is provided to the control circuit. See diagram on page 16, fig. 22,
section B

The basic requirements for operation of the control circuit are a power source and oil
of sufficient quantity in satisfactory condition. With these needs met manual operation
of the components is possible.

MANUAL PLUNGER OPERATION
LS 1 provides protection for the needles. The plunger will not advance in manual or
automatic mode if LS 1 is not operated. If the plunger fails fo advance for any reason

check the condition of LS 1. Manual operation of the plunger in the refract mode is
not affected by LS 1.

MANUAL FEED FORK AND KNOTTER OPERATION

The feed fork and knotier can be operated with the plunger in any position.
LS 7 pravents the knotter from being operated in reverse at those points where the
bili hook would rotate.
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1382 ELECTRICAL SYSTEMS
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FREEMAN 1592 BIG BALER
HYDRAULIC SYSTEMS

Three hydraulic systems on the 1592 baler convert tractor power into force used
lo compress crops or field residue into a dense, uniform package. The use of hydraulic
components greatly reduce maintenancetime when comparedto conventional mechani-
cal baling systems. The electrically controlled hydraulic systems make the baler easy to
operate. Bale uniformity is greatly improved over conventional mechanical systems
because ofthe machines ability to react to the volume of material being fedinto the baler,

Hydraulic functions are carried out by a Main system, an Auxiliary system and a Density
control system.

MAIN SYSTEM

The main system uses a hydrostatic transmission capable of producing 80
gallons per minute to extend and retract the plunger cylinder. The hydrostatic transmis-
sion used on the 1532 baler is much like those used with ground propulsion units on
combines, swathers and construction equipment. In this application a hydraulic cylinder
Is rapidly extended and retracted rather than creating rotary motion as in the case of
propulsion units. Electric signals from the main control circuit activate a displacement
control valve which directs pump output to extend or retract the main cylinder. The
necessary control valves are cartridge type contained in a single manifold. Manual
control of the main plunger drive circuit is provided through the main controf box.

The main hydraulic system is a basic closed loop circuit. A fixed displacement
charge pump isinstalledin the variable displacement pump and driven offthe main pump
shaft. The charge pump supplies cootfluidto the system, keepsthe system charged, and
supplies fluid to operate the control system, Charge pump flow exits the system and
circulates through a heat exchanger before being filtered and retuming to the reservoir.
The charge systern maintains 350 to 400 PSI on the entire system. Charge system oil
circulates through the chargeflow filter, the 400 PSI charge system relief and back to the
feservoir,

Because pump input must equal pump output in a closed system, compensation
must be made for the different displacement of the rod end of the main cylinder as
compared to the base end. During plunger advance the pump fills the base end of the
oylinder with oil. As it extends a smaller volume of oilis being forced out of the rod end

- andreturning to the pump. Ifno other means existedto equalize the input and output flow,

the charge system would have to add oil rapidly to the closed loop to compensate for the
imbalance. Because this is not practical, two Make Up cylinders are added to the system.
They act as reservoir to provide extra oil flow to the suction side of the pump thus
balancing pump output volume with input volume. When the main system is repeatedly
cycled as during baling; brief deficiencies oceur in the system. A gas charged accumu-
lator maintains pressure on the system in canjunction with the charge system. A check
vaive protects the accumulator from high pressures in the system. The following section
traces the hydraulic flow through the system during the various stages of operation.
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1892 HYORAULIC SYSTEMS MAIN SYSTEM HYDRAULIC SCHEMATIC
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1582 HYDRAULIC SYSTE!

MAIN PUMP

The main pump is a variable displacement pump using the parallel axial pistornvslipper
design in conjunction with a tiltable cradle swashplate to vary the pump's displacement,
Pump output is controlled by a hydro-mechanical, closed loop control system which is
controlled by an electrical input signal. The pump includes the charge pump and
associated valving to provide the necessary flow for makeup oil, to operate the control
system, and provide coolingforthe system. Charge pumprelief pressureis setat400PSI.

ELECTRIC DISPLACEMENT CONTROL { Controller)

The electrical displacement control converts an electrical signal to a hydraulic signal to
operate a spring centered4-way servo valve which ports hydraulicpressure to either side
of a double acting servo piston. The servo piston rotates the cradle swashplate thus
varying the pump's displacement from full displacement in one direction to full displace-
ment in the opposite direction.

During normal baling the control circuit automatically activates the conrolier. Manual
operation is possible with the use of the manual control pendant when connected to the
controf panel. On the pump itself is a mechanical manual control, Do not use this control
for any purpose other than testing. Ensure the needles are in the home position before
the activating the manual control. MISUSE MAY CAUSE SERIOUS EQUIPMENT
DAMAGE.

TOPR
1 T | 1 5 =,
- 1 -~ D 11T :
) | ( /]
| B fs)
H
= CHARGE PRESSURE _
RELIEF VALVE ELECTRIC CONTROL:
' SERVO PRESSURE
LEFT . GAGE PORT._ i IGHT
CHARGE PHESSU . Frs
CASE OUTLET  1go7 poRT \
O
-]
CHARGE PRESSURE "
RELIEF VALVE

O o
“ELECTRIC CONTROL'S N 1
MANUAL CONTROL KNOB
DETAL A DETAL B
{AS VEWED FROM BELCW) {48 VEWED FROM BELOW)
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MAIN VALVE

The main valve assembly contains controj vaives 2through 12. These valves control the flow of hydraulic
fluid and reguiate pressures. These vaives are cartridge type making them easily serviceable. Five ports
are provided on the main valve assembly for the instaliation of test gauges.

A Charge pressure

GAUGE PORTS

B Main system retract pressure

c FPlunger rod end pressure

D: Remote charge pressure

E: Make-up cylinder pressure

VALVE CARTRIDGES

2 Main system relief valve, refract: Sets maximum pressure for plunger retract,

KX Main system relief valve, extend: Sets maximum pressure for plunger extend.

4: Charge pump remote relief. Sets charge pressure while pump is in stroke.

5 Remote charge flow valve, extend: Connects remote charge relief to low pressure side of loop
during plunger extend. .

6. Remote charge flow valve, retract: Connects remote charge relief 1o low pressure side of loop
during piunger retract.

7 Piloted closed check valve: Allows free flow for regenerative extension. Piloted closed for
plenger retract.

8: Regenerative valve: Piloted to open at 1500 PS! during plunger extend. Controls regenerative
extension

9: Make-up cylinder fill valve: Connects make-up cylinders to low pressure side of loop during
plunger retract. Allows them e fill,

10; Make-up cylinder discharge valve: Connects make-up cylinders to low pressure side of loop
during plunger advance. Allows them to discharge.

11: Flow controt valve: Controls closing rate of make-up cylinder discharge valve.

12 Ptunger retract check valve: suppiements check valve in regenerative valve.

LOGIC VALVES

Valve cariridges 5, 6, 8, and 10 are Logic lype switching valves. Logic valve cartridges are unbalanced
poppet, two-way vatves with a third pett to control poppet operation. The unbalanced poppet can be
operated: A) directly by pressure at either work port, or B) by pilot pressure from an exiernal source.

NOTE: Because of their unbalanced poppet design, the operation of these cariridges is pressure
dependent, The opening and closing movements of the poppet are functions of the force balances on
three areas- pori 1, port 2, and port 3.

The illustration on the opposite page shows a representation of the valve. The illustration supports the
foltowing explanation.

Pressure at port 1 or port 2, acting on areas A1 or A2, pius the bias spring force, tends to close the vaive
or add to the closing force. Pilot pressure at port 3, acting on area A3, tends to open the valve. Pilot-to-
open switching cartriages close when the forces affecting the surface areas at port 1 or port 2 are greater
than the forces affecting the surface area at port 3. When port 3 is vented, the valve will close and remain
closed regardless of the pressure at port 1 or port 2.

When pilot pressure is applied at port 3, this pressure, acting on A3 (minus the bias spring force), tends
to open the valve. The valve may be closed by venting port 3 (pilot) to tank, or by introducing a
proportionately higher pressure at port 1 or port 2.
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PLUNGER EXTEND, PHASE 1

Electric current from the control box actuates the displacement control (Controiler) and
directs full pump output to the base end of the plunger cylinder. The plunger cylinder
begins to extend. As the cylinder extends, fluid from the rod end is forced out. This fluid
is routed back to the base end through the No. 7 check valve. This is called regenerative
extension. The regenerative process allows for faster cylinder extension at low output
pressure. Simultanecusly fluid from the base end of the make up cylinders is forced out
and retumed tothe suction side of the pump. Pilotpressure fromthe base end ofthe main
cylinder opens the remote charge flow valve No. 5. Charge pressure is then able to flush
oilfromthe circuit for cooling andfiltering. Charge system relief pressure is nowregulated
by the charge pump remote relief valve No. 4. (instead of charge pump main relief).
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1592 HYDRAULIC SYSTEMS

62

PLUNGER EXTEND PHASE 2

As the plunger advances to compress the product more pressure is appliedto the base -
end of the main cylinder. When the pressure reaches 1500 PS| Regenerative valve No,
8 is piloted open. This allows rod end fluid to retum {o the suction side of the pump.
Pressure differential between the base end and the rod end closes check valve No, 7.
Near the end of the stroke the main control circuit signals the controller to reduce pump
output. This enables the pump to exert higher pressure while requiring less horsepower.
Pressure required to compress the product will be releived above 6500 PS| through Main
system relief valve No. 3. The main cylinder continues to extend until the control circuit
signals the controller to stop output {o the base end of the plunger cylinder.
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PLUNGER RETRACT PHASE 1

The main control circuit signals the controller to direct pump output to the rod end of the
main cylinder. In the first phase of plunger retract the compressed product exerts force
againstthe plunger. Theforce is great enough that for a moment pressure atthe inlet side

of the pump is greater than pressure at the outlet side. The result is the pump acts as a
motor until the pressures equalize.

Inthe beginning stage of plunger retract, pressure on the base end is high. The Make up
cylinder discharge valve No. 10 remains open as during plunger advance. Output from
the pump fills the make up cylinders and the rod end of the main cylinder. Oil flow to the
main cylinder passes through the check valve in the regenerative valve No. 8. Maximum
pump output of 80 gailons per minute is divided, half going to the makeup cylinders and
half going to the rod end of the main cylinder. Charge pump flow circulates through
Charge Flow valve No. 5 and relief pressure is regulated by the remote relief No. 4.
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PLUNGER RETRACT PHASE 2

In phase 2 of plunger retract, pump output pressure becomes higher than
pressure on the inlet side. Pump output flows to the rod end of the main cylinder through
the check valve in the regenerative valve No. 8 and check valve No. 12. Low pressure
onthe base end of the main cylinder has allowed discharge valve No. 10 to close. Atthe
same time, Make up cylinder fill valve No. 8 opens. This connects the base end of the
plunger cylinder to the make up cylinders. Now full pump output of 80 galions per minute
is directed to the rod end of the main cylinder. Oil flow from the base end of the main
cylinder is divided, half going to the inlet side of the pump and half going to the make up
cylinders. Charge pump flow is directed from the base end of the main cylinder through
the Remote charge flow valve No. 6. Pressure is regulated by the charge pump remote
relief valve No. 4. Atthe end of the plunger stroke the main contro! circuit signalsthe pump
controller and pump output is stopped.

LS1 W% 157

LS 45

LSZm\o

AL 19,9,95, -
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AUXILIARY SYSTEM

The Auxiliary system operates the feeder, feed fork and knotter. A single unit
mounted to the main pump contains two pumps producing an output of 20 galions per
minute each. The front portion of the auxiliary pump provides output for the first feeder
rmotor. The first feeder motor will operate the feeder at about 162 RPM. A manually
operated directional control vaive allows the operator to stop or reverse the first feeder.
Areliefvalve forthe first feeder is located in the directional control valve. Relief pressure
is set at 3200 PSt.

The rear portion of the auxiliary pump provides output for the feed fork motor and the
knottermotor. Pump outputisroutedto a valve manifold {seepage 18). Solencidactuated
control valves direct pilot pressure to operate directional valves mounted to the manifold.
These valves control the feed fork and knotter. Pilot pressure to activate themis supplied
by the charge pump cn the main system. The manifold also contains relief valves and
counter balance valves. Onerelief valve set at 3500 PSI limits pressure for both the feed
fork and the knotter. A separaterelief valve foreach componentlimits maximum pressure
during manual operationinreverse. The counterbalance valves contribute to the smooth
operation of the feed fork and knotter. The counterbalance prevents free fall of the feed
fork asittravels over top dead center. It also lessens chatter sach time the feedfork stars.
The knotter drive benefits in the same manner. The feed fork moter should operate the
feed fork at 56 RPM. The knotter motor shiould operate the knotter at 47 RPM.




1582 HYDRAULIC SYSTE

N7
<> KNOTTER MOTOR
U2

1]

PILOT LINE TO MAIN SYSTEM

PILOT LINE FROM MAIN SYSTEM

AUXILARY PUMP

RETURN LINE

/\ R
7§

FEEDER MOTOR

89




15982 HYDRAULIC SYSTEMS

KNOTTER AND FEED FORK MANIFOLD

SOLENOID OPERATED

CONTROL VALVE < P

VALVE

FORWARD PRESSURE
RELIEF

REVERSE RELIEF

70




1592 HYDRAULIC SYSTEN

‘ AIMd ABYTIXNY

FATVA 4313 OHYMEOA

%
]
y: o, e
hadl P ki
- i
r.. _
— e O IAWA
IAIVA TOHLNOD 433y
8 - VA nY I ] LA GELIVILLOV DNNYHOAH roa
SEU YT 1. St = a . =
& i 1 2 i i i
b] { p) } WM s
I I 3
b= i B | —-———— - .m
P 11 -
(W VA Li{a 1L L7 Lils led | 2 A
IS o ¥ N IATYA TOHINOD Yy 1 7 HOLVNIOV
ji Qw.m.ﬁﬂ.__.nu«. QIONTI0S NNV
r.m lllllllllllllll £ orm e A (e e - - B
b o o o — — — — — FOHNCS 1O

JHOIOW 630334
GNV JNXOId

43N34
ISHIATH JONYIVE HIINNOD TSHAATH IONYVIVE HILINNOD

HOLOW HILLONM HOLOW H30334

71



1892 HYDRAULIC SYSTEMS

72

DENSITY SYSTEM

The Density control systemapplies pressure to the top and sides of the forming
bale. Four hydraulic cylinders exert force on the top and side restriction rails. These
hydraulic cylinders are pressurized by a 2 gallon per minute pump mounted on the
main drive assernbly at the front of the baler. This pump maintains pressure applied
to the bale as it is being formed. An increase or decrease in bale density is
accomplished by regulating this pressure during the advance of the plunger. The
amount of restriction on the bale being formed affects the amount of plunger
pressure required to compress and move the bale through the machine.

The maximum obtainable pressure generated by the plunger drive system
is controlled by the density control system. Anunloader valve is provided to control
plunger pressure. Pilot pressure from the plunger drive system signals the unloader
valve to regulate density system pressure applied to the restriction rails during
plunger advance. When the plunger is not advancing density pump output is
released back to the reservoir while a check valve maintains density pressure on
the restriction rails at the pressure attained during the previous plunger advance.
This pressure will be held until the plunger begins it's next advance at which time
density pump pressure will again be applied to the restriction cylinders.

A bypass valve is installed in the density control circuit. This allows pump
output at baler idle speeds to flow freely back to the reservoir. This is necessary
to prevent damage caused by heat build up during periods of low output, The next
valve in the circuitis the density control soleniod valve. This valve, when energized,
allows pump output to return to the reservoir anytime except during plunger
advance. During plunger advance a direct acting refief valve limits pressureto 2150
PS1. For ease of service a ball valve can be closed to prevent pressure from being
applied to the restriction rails.
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SHUT OFF TRACTOR, DISENGAGE P.T.0., AND LOCK TRACTOR TRANSMISSION AND/OR
BRAKES BEFORE ADJUSTING, LUBRICATING, CLEANING OR SERVICING THE BALER

KEEP HANDS, FEET AND CLOTHING AWAY FROM POWER DRIVEN PARTS.
AVOID WEARING LOOSE CLOTHING WHICH CAN EASILY BE CAUGHT IN MOVING PARTS.

USE APPROPRIATE SIGNS OR WARNING LIGHTS WHEN OPERATING ON PUBLIC ROAD
WAYS.

MAKE CERTAIN EVERYONE IS CLEAR OF AND OFF THE BALER BEFORE OPERATING ANY PART
OF THE MACHINE.

ALWAYS USE LIGHTS FOR NIGHT WORK.

KEEP ALL SHIELDS IN PLACE AND IN SERVICEABLE CONDITION.
DO NOT GO NEAR ANY EQUIPMENT UNTIL ALL MOVING PARTS ARE STOPPED.

DO NOT GO UNDER ANY RAISED COMPONENTS UNTIL THEY ARE SAFELY BLOCKED OR
CHAINED IN POSITION.

AT ALL TIMES CARRY A 2A -10B FIRE EXTINGUISHER ON THE MACHINE

AT ALL TIMES KEEP THE MANYAL CONTROL CABLE IN A SAFE LOCATION AWAY FROM POWER
DRIVEN PARTS.

REMEMBER SAFETY IS ONLY A WORD UNTIL IT I8 PUT INTO PRACTICE.
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TROUBLESHOOTING

FREEMAN 1592 BIG BALER TROUBLESHOOTING GUIDE
INTRODUCTION -

The following information has been assembled to provide the 1592 operator or service person some
guidelines to follow in solving any problems which might occur while operating the baler,

The Freeman 1592 Big Baler is a high density mechanical baler operated by an electrically controlled
hydraulic system. To efficiently troubleshoot problems that occur with the baler it is important to gather
information that will narrow the possibilities of the cause of a malfunction. Three categories should be
considered when problems are encountered.

1. [s the problem mechanical?
2. Is the problem electrical?
3. Is the problem hydraulic?

The process of gathering information regarding a malfunction may require more than one person. An
observer may be necessary in determining how the functions of the baler are occurring. It is very impor-
tant to have accurate information about the baler operation to assist in the problem solving process. For
any problem first determine exactly what functions of the baler, if any are operating correctly. Carefully
study the information on the following pages. The major components of the baler, how and when they
can operate are described in the text to follow. When attempting to solve a problem with a baler the
service person can use the baler itself as it's own testing instrument. To do this however requires a
thorough knowledge of the balers functions.

TROUBLESHOOTING TOOLS
Active troubleshooting of baler components requires the use of the tools and resources listed below.

Operators manual, Parts manual, Electric and Hydraulic Information and Troubleshaoting Guide.
Wiring diagrams and Electrical schematics for the Freeman 1592 Big Baler.

Hydraulic schematics. '

12 volt test light. _

Hand held volt / ohm meter.

Hydraulic pressure test gauges.

l.ightweight string.

Replacement electrical components (fuses, limit switches, relays).

QONOO S WN -

USING SCHEMATICS AND DIAGRAMS

Included with every 1592 baler is a complete set of detailed hydraulic schematics, electrical schematics
and wiring diagrams. These diagrams are also available upon request from J.A. Freeman & Son. The
hydraulic schematics show the paths that fluid flows to operate individual hydraulic components. Hydrau-
lic components that direct or regulate fluid flow are also shown. Main system hydraulic pressure test
ports are identified on the hydraulic schematic. Other hydraulic pressure test ports are described and
shown in the operators manual and in Electrical and Hydraulic information Guide.

The full size wiring diagram identifies components and their locations, wire routing and proper connec-
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tions. The electric schematic shows the path of electrical current to the various electrical components. To
assist in the process of troubleshooting, test points are identified on the electrical schematic. These are
points in the control box or at junction blocks where voltage or continuity can be checked. On the electri-
cal schematic they appear as a heavy dot accompanied by two letters and two numbers. An example
being TB 2-4 which stands for terminal block 2 post number 4 (see page 12) Check the wiring diagram
for the actual location of TB 2-4 on the machine.

Included in this information guide are individual electrical schematics that illustrate the flow of electrical
current for each step of baler operation. Use these illustrations in combination with the full size elecirical
schematic to help quickly identify which circuits are active at any time.

MAJOR SYSTEMS AND THEIR FUNCTIONS

A great deal of time can be saved in the process of froubleshooting if the service person understands the
major systems of the baler and how they contribute to the total operation. Through a process of elimina-

“tion the systems that function correctly or incorrectly can be identified. The following information de-
scribes major systems and the activety which can occur within each of these systems.

Operation of Mechanical Components

Power from the tractor PTO shaft is transmitted through the PTO slip clutch to the mechanical drive unit
to operate the main hydraulic pump and the auxiliary pump. The mechanical drive unit also includes an
altemator to maintain electrical system voltage and a small hydraulic pump to provide pressure for the
density control system. The auxliary system includes two separate pumps. The rear section of the pump
body provides hydraulic fluid to operate the feeder crank and pickup.

Any time the PTO shaft is tuming at a sufficient RPM the feeder crank and pickup can operate, The
feeder crank is unaffected by electrical power from the control circuit, The altemator will rotate but will net
charge unless the main power switch is tumed on. The density system pump will operate and if PTO.
R.P.M. is sufficient, will pressurize the hydraulic cylinders which control the restriction rails.

NOTE: At low RPM the density pump output is not applied to the cylihders. The systemn includes a by-
pass valve which prevents overheating of the pump at low RPM.

THE FOLLOWING CONDITIONS CAN OCCUR WITH THE TRACTOR PTO ENGAGED AND OPER-
ATING AT APPROXIMATELY 500 RPM.

1. Components of the main drive unit will rotate.
2. The feeder crank will operate.
3. Density pressure will be applied to the restriction rails.

Operation of Electrical Power Supply System

Electrical power for the baler control circuit is provided by a 12 volt battery. With the exception of the
feeder ali of the functions of the baler require electrical power so they may operate. Electrical power from
the 12 volt battery is provided directly to the work lights. A manual switch allows the operator to tum the
work lights on or off. Electric power is provided to the control circuit by the power switch on the control

panel. Moving the power switch to the on position allows power to reach the control circuit ff the following
conditions exist,
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1. There must be sufficient volume of oil in the reservoir
2. The oil temperature must be below 220 f.

Power from the battery passes through the power switch and illuminates the power "ON" light. It then
passes through a 10 amp fuse which protects the circuit from damage should an overload oceur. Current
travels on through a 220 1. thermostat, an oil level switch, through relay 5 and to ground. This flow of
current sets relay 5 and provides power to the baler control circuit. i relay 5 does not set, the red high

temp /low oil waming light illuminates and power is not available to the control circuit, Refer to the dia-
gram on page 14,

THE FOLLOWING CONDITIONS CAN OCCUR IF 12 VOLT POWER IS AVAILABLE,

1. The work lights will operate.
2. The power on light will illuminate when the power switch is moved to the on position,

3. With the power switch in the on position the voltmeter will register system voltage, and the oil tem
perature guage will register. The alternator indicator light will illuminate if the alternator is not
charging. When the tractor PTO is engaged the alternator will operate and the altemator indicator
light will no longer illuminate. NOTE: PTO speed may have to be increased to full operating speed
(1000 RPM ) in order to start the altermnator charging depending on battery condition. I a low oil
level condition exists the amber waming light will iluminate. If a high temperature condition exists
the red waming light will illuminate.

4, With the power switch in the on position and a satisfactory oil supply the "AUTO" mode light can
iluminate if the auto / manual switch is in the auto position.

5. With the tractor PTO engaged and the power switch in the "ON" position hydraulic pressure is not
applied to the restriction rails.

Operation of Control Circuit in "MANUAL" mode, Tractor PTO operating.

Power is available to the control circuit through the power supply circuit. By plugging in the manual

control pendant to one of the six phone jacks on the control panef power can be applied to operate the
piunger, the feed fork or the knotter.

1. The flow of power to operate the plunger is limited only by LS 1, the plunger stop, plunger safety
knotter switch. This prevents the plunger from being advanced if the knotter is out of the home

position. The plunger can be retracted unaffected by the limit switches and relays in the control
circuit. See page 50.

2. The feed fork can be operated in forward or reverse and is not affected by any switches or relays
in the control circuit.

3. The knotter can be operated in forward or reverse except where the reverse safety switch (LS 7)
prevents reverse operation of the knotter through a critical point of the cycle.
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Cperation of Control circuit in "AUTO" mode, Tractor PTO operating.

Power is available to the control circuit through the power supply circuit. With the Man / Auto switch in
the "AUTO" position the "AUTO" indicator light illuminates and power is available to the contro! circuit

and i's system of switches and relays. In the "AUTO" mode the baler can perform the necessary func-
tions to bale a product according to it's design. '

TROUBLESHOOTING / VISUAL INSPECTION OF COMPONENTS
MECHANICAL COMPONENTS

For any malfunction check mechanical components first, if necessary make adjustments to assure that
mechanical components are in good operating condition. Check the following mechanical components

- and their condition. Listed with each component is a possible problem or number of problems that could
ocecur due to the failure of that component.

CAUTION: Stay clear of the baler when operating. Disengage tractor P.T.0. Shut off tractor en-
gine and lock transmission and/or brakes and wait for all motion in baler to cease before inspect-
ing, adjusting or servicing baler.

Feed Sensor ‘

The feed sensor is manually activated by the charge of material pushed into the bale chamber by the
feed fork. When the feed sensor is raised a sufficient amount the plunger is activated. The feed sensor is
spring ioaded and will retumn to it's rest position as the plunger compresses the charge of material. For-
eign material can cause the feed sensor to stick and become inoperative. If the feed sensor does not -
raise the plunger will not be activated. If the feed sensor does not retum the plunger will stall at the end
of it's stroke and will not retumn until the feed sensor is returned to the rest position.

Limit Switch Arms

The position of most of the balers mechanical components is communicated to the control circuit through
several limit switches. The limit switches are mechanically operated. Check all the limit switch lever arms
and the cam or component that operates the lever anmmn. Foreign material can cause a limit switch arm to
stick and cause a malfunction. Breakage of a lever arm may also cause a malfunction. Loose lever arm
clamping screws may cause a malfunction even though the lever arm and switch appears intact.

Knotter Brake _ _
The knotter brake helps to hold the needle yoke in it's rest position. Should the brake fail to hold the

needle yoke in position the plunger may ot operate. Limit switch # 1 is operated by the needle yoke in
the home position and prevents damage to the needles,

Feeder drive chain

A drive chain connects the feeder motor to the feeder crank. A failure of this chain will prevent the opera-
tion of the feeder crank and the pickup.

Pickup drive chain

A drive chain connects the feeder crank to the pickup drive clutch assembly. Any time the feeder oper-
ates the pickup can operate provided the drive chain is intact
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Hydrautic Oil :

Check hydraulic oil level. A sight gauge is installed on the front of the hydraulic reservoir. A manual
temperature gauge is included with the sight gauge. Check the gauge reading and compare it with the
reading on the oil temperature gauge located on the dash panel. Low ol level or high oil temperature will
prevent power from reaching the contral circuit.

Hydraulic hoses
Check all hydraulic hoses and lines for leaks.

A CAUTION: Always use a piece of cardboard or wood to search for suspected pressurized
hydraulic leaks. NEVER use hands; escaping fluid under pressure can penetrate skin.

Hydraulic cylinders
Check main cylinder for leaks. Check restriction rail cylinders for leakage.
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TROUBLE SHOOTING CHECKLIST

Tractor PTO engaged, main drive unit operating.

Corfirm that the main drive unit is operating. Check for slipping clutches or belts by rapidly increasing
tractor PTO R.P.M. from an idle. Listen carefully to the sound of the baler as the speed of the drive unit
increases. If clutches or belts are slipping there may be a noticeable difference in the rate at which tractor
engine speed increases compared to the rate at which baler speed increases. If slipping clutches or belts
are suspected adjust according to the instructions in the operators manual.

A cauTion: Stay clear of the baler when operating. Keep all others away while the baleris
operating.

Feeder Crank operation, Pickup operation.

Confirm proper operation of the feeder crank and pickup. Any time the Tractor PTO is engaged and the
main drive unit is operating the feeder crank and pickup should operate. Check the operation of the Stop
/ Reverse control valve. Pull on the stop / reverse control rope to reverse the direction of the feeder. The
pickup should not operate in reverse due to the overrunning clutch on the pickup drive. Release the rope
to allow the feeder and pickup to operate nomally.

A cauTion: Stay clear of the baler when operating. Keep all others away while the baler is
operating.

If the feeder or pickup does not operate check:

Feeder drive chain, Hydraulic il level, Hydraulic lines, Auxilary pump output, Mechanical drive unit
operation, Main pump coupler.

Main Power Switch / On

Make sure the main power switch is in the on position. The power indicator light should illuminate when
the switch is in the on position. The oil cooler fan will operate and cycle as designed.

A, cauTION: Stay clear of the baler when ogerating. Stay clear of ali movin%parts. Keep all
others away from the baler while operating. Disengage tractor P.T.0. Shut off tractor engine and

lock transmission and/or brakes and wait for all motion in baler to cease before inspecting, ad-
justing or servicing baler.

If the power light does not illuminate and the fan does not operate check the following items.

Check for battery voltage. The work lights are connected directly to the battery. If the work lights operate

battery voltage should be available to the power supply circuit. Confirm battery voltage with a hand held
voltmeter,
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With the power switch in the "on" position listen for operation of the cooling fan. Also check the voltage
reading on the gauge on the dash panel. If the cooling fan operates and voltage registers on the gauge
but the light does not light the bulb may be defective.

Check battery cable connections. :

Open the control box and check for battery voltage at the main switch and at the power indicator lamp.
Refer to the control circuit wiring diagram for information. Correct any leose connections or other prob-
lems to restore power to the power supply circuit.

If the power indicator lamp illuminates but the cooling fan and gauges do not operate check the fuse.
Replace the fuse if defective. Use only a 10 amp. fuse.

Manual / Auto Switch in the “Auto™ position

Power is made available to the contro! circuit through the power supply circuit. With the Man. / Auto
switch in the "AUTOQ" position, the "AUTO" indicator light illuminates and power is available to the control

circuit and it's system of switches and relays. In the "AUTO" mode with the PTO engaged, the feed fork
should operate.

A cauTioN: Stay clear of the baler when operating. Keep all others away while the baler is
operating.

If the "AUT Q" indicator light does not illuminate ahd the feed fork does not operate check the dash pane!
for indications of low or hot oil. If the red waming light is lit due to a low oil or hot oil condition power will
be disconnected from the control circuit.

Switch the mode selector to "MANUAL". Plug in the manual control pendant to the plunger or feeder
sockets. With the tractor PTO engaged operate the control pendant. If 12 volt power is available to the
controf circuit the selected component should operate in the manual mode.

Shut off tractor engine and disengage P.T.C., Check for voltage in the control box at TB 4-2 If no voltage

registers at this point check the power supply circuit. If voltage is available at TB 4-2 check for a defective
mode selector switch or bad electrical connections.

Power Supply circuit checks:

A cauTion: Disen age tractor P.T.0. Shut off tractor engine and fock transmission and/or
brakes and wait for all motion in baler to cease before inspecting, adjusting or servicing baler.

If it is determined that low oil level or hot oil is not a factor check the thermostatic switch and the oil level
- switch for proper operation. With the power switch in the on position check for voltage at JB 4-1 (jocated

inside the right hand side of the dash panel support frame). If voltage is present at JB 4-1 then power is
available to the thermostatic switch.

Check for voitagé at JB 46. if voltage is present at JB 4-6 power is available through the thermostatic
switch and the oil level switch,

Check for voltage at JB 4-2. i voltage is present at JB 4-6 but not at JB 4-2 then relay 5 may be defec-
tive.
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Needle Yoke / Home position

The needle yoke must be in the home position before the plunger can advance. A cam on the needle
yoke drive shaft operates LS 1 to allow 12 volt power to be available to LS 2 and LS 3.

Check the position of the needle yoke and confirm that LS 1 is operated. Adjust LS 1 according to the
instructions listed in the operators manual.

With the tractor PTO disengaged, the power switch "ON" and the mode selector in the "AUTO" position,
Check for vollage at JB 2-8. JB 2-8 is located forward of the needle yoke drive shaft on the left hand side
of the machine. A 12 volt reading at JB 2-8 confirms that power is available through LS 1,

Check for voltage in the control box at TB 2-5. if power is not available at JB 2-8 or at TB 2-5 check
voltage at JB 2-1. A 12 volt reading at JB 2-1 confirms that power is available to LS 1. If power is avail-
able at JB 2-1 and not at JB 2-8, LS 1 may be mis-adjusted or faulty.

Feed Sensor/ Feed Fork Operation

The feed sensor is manually activated by a charge of material pushed into the bale chamber by the feed
fork. When the feed sensor is raised a sufficient amount, LS 3 is operated and when the feed fork
reaches top dead center to operate LS 2 the plunger is activated. The feed sensor is spring loaded and
will retum to it's rest position as the plunger advances to compress the charge of material.

Feed Fork

Confirm the correct operation of the feed fork. The feed fork should operate anytime the tractor PTO is
operating, power switch is on and the mode selector is in the "AUTO" position. if the plunger is advanc-
ing the feed fork will not operate.

A cauTION: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
others away from the baler while operating.

If the feed fork does not operate correctly in "AUTO" mode, switch to the-manual mode and use the
manual control pendant to operate the feed fork. Operating the feed fork in the manual mode provides
power directly to the feed fork solenoid valve with out any affect from components of the control circuit.

If the feed fork stilt does not operate using the manual contro! check electrical connections to the feed
fork solenoid valve.,

A CAUTION: Disen age tractor P.T.0. Shut off tractor engine and lock transmission and/or
brakes and wait for all motion in baler to cease before inspecting, adjusting or servicing baler.

Check for hydraulic power. Operate the tractor P.T.O. at 250 rpm. If hydraulic pressure is available the
feed fork can be manually activated by depressing the manual control pin on the end of the feed fork

solenoid valve. This will help to confirm if failure of the feed fork is due to an electrical or hydrautic prob-
lem.
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A cauTION: Stay clear of the baler when ogerating. Stay clear of all moving parts. Keep al!
others away from the baler while operating. Disingage tractor P.T.0. Shut off tractor engine and

lock transmission and/or brakes and wait for all motion in baler to cease before inspecting, ad-
justing or servicing baler.

To check the power supply to the feed fork in the "AUTQ" mode disengage the tractor P.T.0. and shut off
tractor engine. Tum the power switch on. Select the "AUTO" mode. Check for 12 volts at TB 2-2. Voltage
at this point confirms that power is available from the contacts of Relay 1.

Check for 12 volts at TB 2-3. Voltage at this point confirms that power is available through LS 8. if power
is not available at TB 2-3 check LS 8 and related wiring.

Feed Sensor

Check the operation of the feed sensor. With the main power switch in the "OFF" position manually lift
the feed sensor and listen for the audible "click” of LS 3 being operated. Observe the operation of the

activating cam and the lever arm. Correct adjustment of the feed sensor is described in the operators
manual.

Check the feed sensor for freedom of operation throughout the entire range of it's travel. Foreign material
can cause the feed sensor to stick and become inoperative. If the feed sensor does not raise, the plunger
will not be activated. If the feed sensor does not return, the plunger will stall at the end of it's stroke and
will not retum until the feed sensor is retumed to the rest position.

Check the operation of LS 2. LS 2 must operate correctly for power to reach LS 3. With the tractor PTO
disengaged, power "ON" and mode selector in "AUTO" position, operate LS 2 manually and use string to
hold the lever arm in the operated position, Check for voltage at JB 2-10. If voltage is not available LS 2
or related wiring may be defective.

Check the operation of LS 3. With the tractor PTO disengaged and the power switch in the "OFF" posi-
tion connect the leads of an ohm meter to JB 2-5 and JB 2-10. Raise the feed sensor manually or oper-
ate the limit switch lever arm. When LS 3 is operated there should be continuity between JB 2-5 and JB 2
-10. if no continuity exists LS 3 may be defective.

Check for 12 volts. Use string to tie the lever arm of LS 2 in the operated position. Confirm that the
needle yoke is in the home position and LS-1 is operated. Tum the power switch on and select the
"AUTO" mode. Manually operate the feed sensor or LS 3 and check for voltage in the control box at TB
2-4. 1 LS 1, 2, and 3 are operated 12 volt power should be available at TB 2-4.

Plunger Advance

With the baler operating in the "AUTC" mode, if the feed sensor has operated LS 3 and the feed fork
has operated LS 2, 12 volt power is available to set relay 1. Whenrelay 1 is set the plunger can ad-
vance. If the plunger fails to advance make the following checks.

Confirm that all the companents previously discussed are operating correctly.
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With the tractor PTO disengaged, power switch on and mode selector in the "AUTO" position, use string
to hold LS 2 and LS 3 in the operated position. Check for 12 volts at TB 2-8. Voltage at this point con-
firms that power is available through LS 1, LS 2 and LS 3 to set Relay 1.

Check that Relay 1 is set. Use an ohm meter to check for continuity between TB 3-10 and TB 4-6. Conti-
nuity between these two points corfirms that relay 1 is set. If there is no continuity replace the relay or
correct faulty electrical connections.

Check for ccnsinuity between TB 3-8 and T8 3-10. if no continuity exists check LS 4 and related wiring.

Check plunger operation in the "MANUAL" mode. If the plunger will advance and retract in the manual
mode it confirms that the pump controller is receiving power. i the plunger will not advance there may be
a problem with the main pump controller. Make sure the needle yoke is in the home position to operate
LS 1. Refer to the Needle Yoke / Home position section for information on LS 1.

At this point in troubleshooting it may be useful to check the main pump for output by operating the
contreller manually.

A cAUTION: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
others away from the baler while operating.

A cAUTION: Before proceeding with any check of the controller and pump output, confirm the
position of the needle yoke. It must be in the rest position with the needles out of the chamber. If

these precautions are not taken severe equipment damage will occur.

Locate the manual control knob on the main pump. It is located on the lower right hand side of the pump.
With the tractor PTO engaged, operate the manual controller on the pump. Tum the knob in one direc-
tion to advance the plunger and in the opposite direction to retract the plunger. If the plunger will not
operate with the manual control there may be serious hydrautic system failure. If the plunger will operate
with the manual control the problem may be electrical in nature.

Plunger Retract

When the plunger advances in the auto mode it is because relay 1 is set and current is directed through
the pump controller to ground in the direction necessary to cause the plunger to advance. As the plunger
reaches the end of its stroke LS 5is released. This provides 12 volis to release relay 1. Whenrelay 1 is
released the flow of current through the pump controller is reversed and the plunger will retract.

if the plunger fails to retract take note of some of the following conditions.

A cauTion: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
others away from the baler while operating.

Note the position of the plunger. Is it fully extended or partially retracted.

Check Main System pressure. With the tractor PTO operating, power switch "ON" and mode selector in
"AUTO" note the pressure reading on the gauge. if the plunger is stalled (indicated by an extreme horse-

power draw) and the pressure reading is high it is most probable that for some reason relay 1 has not
been released.
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A CAUTION: Stay clear of the baler when ogerating. Stay clear of all mcvin% parts. Keep all
others away from the baler while operating. Disengage tractor P.T.0. Shut off tractor engine and

lock transmission and/or brakes and wait for all motion in baler to cease before inspecting, ad-
justing or servicing baler.

Check the feed sensor to see if it has retumed to the rest position. Refer to the Feed Sensor / Feed Fork
section. '

Check the operation of relay 1 and it's electrical connections. With the tractor PTO disengaged, power
switch on and mode selector in the "AUTO" position check for voltage at TB 2-4. A 12 volt reading at this
point would indicate that power is available to release relay 1. If power is not available at TB 2-4 check

for voltage at TB 1-8. A 12 volt reading at this point would indicate that power is available to LS 5. Check
LS § for proper operation,

If the plunger is not stalled and main system pressure is zero the problem may be found in the electrical
circuii that operates the controller.

Check operation of the plunger in the manua! mode using the manual control pendant. i the plunger will
operate it confirms that power is reaching the controller and the controller is functional.

Check LS 10 and it's related wiring. With an ohm meter check for continuity between TB 4-6 and T8 3-5,
Continuity between these two points confirms circuit integrity between relay 1 and refay 4. -

i the plunger is partially retracted (approx. 8" from the fully exterded position) a problem may exist with

relay 2 and LS 6. During a tie cycle the plunger cannot retum past LS 6 unless relay 2 has been re-
leased.

A CAUTION: Disen age tractor P.T.O. Shut off tractor engine and lock transmission and/or
brakes and wait for all motion in baler to cease before inspecting, adjusting or servicing baler.

Check for 12 volts at TB 2-9. A voltage reading at this point indicates that power is available to release
relay 2. If no power is available check the operation of LS 12 and it's related wiring. Relay 2 may be
defective or have a bad electrical connection. Check that LS 6 is operating comectly.

Knotter Operation

At some point during plunger advance the rotating meter wheel raises the meter bar enough to operate
LS 11. L8 11 closes a portion of the circuit that activates the knotter. The operation of the knofter can
occur only when the plunger reaches the fully extended position. When the plunger reaches the fully
extended position LS 5 is released providing voltage to release relay 1 just as on a normal plunger

stroke. Because LS 11 is operated, power fromrelay 1 is applied to set relay 3. With relay 3 set the
knotter is activated.

I the knotter will not operate check the following possibilities.

A cAUTION: Disen age tractor P.7.0. Shut off tractor engine and lock transmission and/or
brakes and wait for all motion in baler to cease before inspecting, adjusting or servicing baler.
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TROUBLESHOOTING
HYDRAULIC OIL COOLING SYSTEM

Components to inspect if baler overheats.

CAUTION: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all others
away from the baler while operating. Disengage tractor P.T.0. Shut off tractor engine and lock

transmission and/or brakes and wait for ail motion in baler to cease before inspecting, adjusting
or servicing baler.

Check heat exchanger. Remove any dirt or obstructions which would restrict cooling air flow.

Check cooling fan operation. Ensure fan is operating in the correct direction and in proper sequence.
See page 13.

Check main system charge pressure. Check charge pressure while plunger is in stroke (advancing or
refracting). Charge pressure should be approximatly 50 psi lower while pump is in stroke.

This pressure difference gives flushing and cooling of oil in the plunger drive circuit, Adjust the remote
charge relief valve if necessary to obtain this pressure differential.

Inspect the following main valve cartridges and cartridge seals. See page 58, 59.

Carlridge no. 2, main system retract relief valve,
Cartridge no. 3, main system advance relief valve.
Cariridge no. 8, remote charge flow valve.
Cartridge no. 7, piloted closed check valve.
Cariridge no. 9 make up cylinder fill valve.

Check Feed Fork Counterbalance Vaive adjustment
If the feed fork counterbalance is set too high it can contribute to overheating. See page 68-70.

To check or adjust the counterbalance setting baler hydraulic oil temperature must be at least 1701
Instali & 3500 psi gauge on gauge port A on the feed fork / knotter manifold. Operate the baler in the

auto mode at 700 PTO R.P.M. Note the reading on the gauge as the feed fork operates. The gauge

should fluctuate from about 800 psi as the feed fork comes up, to about 400 psi as the feed fork goes
down. o

A cauTion: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
others away from the baler while operating. .

Adjust the counterbalance valve only high enough to:

1. Prevent free-falling of the feed fork.

2. Reduce "chattering” of feed fork. As the feed fork starts when cycling the plunger it is acceptable
for chatter to occur for about 1/2 revolution,

The feed fork counterbalance valve is located on the left front, top comer of the Knotter and Feed Fork
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manifold. To increase the counterbalance setting turn the adjusting screw counterclockwise. To decrease
the setting tum the adjusting screw clockwise.

Check the main cylinder piston seal for leakage.

4\ CAUTION : Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
others away from the baler while operating.

To check main cylinder leakage operate the baler in manual mode and fully extend the plunger. Shut off
tractor and disengage fractor PTO. Disconnect the hydraulic line from the rod end of the plunger where it
~ connects to the main valve assembly. Cap the open port on the main valve. Position the open hydraulic
tine from the plunger so any oil leakage can be contained in a bucket. Operate the baler in the manual
mode at low PTO R.P.M. Using the manual control pendant breifly operate the plunger in the advance
mode. Observe any oil flow from the rod end hydraulic line. Without operating the plunger observe any

oil flow from the rod end line. Ol flow in excess of approximately 1/2 cup per minute may be considered
excessive,
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Confirm that the plunger is fully extended, LS 5 is released and LS 11 is operated by the meter bar. If the
plunger is stopped in the fully extended position follow troubleshooting steps in the Plunger Retumn
section. If the plunger retums and the knotter fails to Operate make the following checks.

Check for operation of the knotter in the manual mode. If the knotter operates using the manual control
pendant it confirms that the solenoid valve and related wiring is OK. If the knotter will not operate in the
manual mode check if hydraulic pressure is available to operate the knotter. The knotter conirol valve
can be manually activated by depressing the manual control pin on the end of the feed fork solenaid
valve. This will help to confirm if failure of the knotter is due to an electrical or hydraulic problem.

4 CAUTION: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
uthers away from the baler while operating.

Operate the tractor PTO and use the manual control pendant to position the plunger in the fully extended
position.

A cauTion: Stay clear of the baler when ogerating, Stay clear of all movin?fparts. Keep all
others away from the baler while operating. Disengage tractor P.T.0. Shut off tractor engine and

lock transmission and/or brakes and wait for ail motion in baler to cease before inspecting, ad-
justing or servicing baler,

Disengage the tractor PTO and shut off the tractor. Manually position LS 11 in the operated position. The
meter bar can be raised to operate LS 11 or the lever arm of LS 11 can be held in the operated position
with a piece of string. '

With the ractor PTO disengaged, power switch on and mode selector in the "AUTO" position check for
12 volts at TB 2-2. If voltage is available at TB 2-2 it confirms that relay 1 is released. Check for 12 vaolts
at TB 3-3. If vo'tage is available at TB 3-3 it confirms that power from relay 1 is available through LS 4.
Check for 12 volts at TB 3-2. If voltage is available at TB 3-2 it confirms that power is available through
LS 11. If voltage is available at TB 3-2 but is not available at TR 1-6 reiay 3 may be defective.

Density System

The density system is pressurized by a small hydraulic pump mounted on the main drive unit. if the
tractor PTO is operating at a sufficient speed and the power switch is off, the density system will apply
pressure to the restriction rails. Pressure from the density pump is not applied to the restriction rails at
iow PTO K.P.M. A bypass valve diverts flow back to the to prevent possible damage to the pump due to
overheating. During operation of the baler in the auto mode, pressure is applied to the restriction rails
only during plunger advance. if a problem with the density system is suspected perform the following
checks. For more information on the density system see page 72. '

& caution: Stay clear of the baler when ogerating. Stay clear of all movi‘ng parts. Keep all
others away from the baler while operating. Disengage tractor P.T.0. Shut off tractor engine and

lock transmission and/or brakes and wait for all motion in baler to cease before inspecting, ad-
Justing or servicing baler.

Check the density pump drive belt. Adjust according to the instructions listed in the operators manual.

83



TROUBLESHOOTING

Check the manual shut off valve. A shut off valve is located below the density pressure regulator valve
on the right hand front comer of the machine. This valve must be open to allow pressure o reach the
restriction rails.

Check operating pressure of the density system. Install a 5000 psi gauge to the gauge port at the
bottorn of the density system regulator valve assembly. Operate the tractor PTO at at least 500 R.P.M.
With the power switch "OFF", the restriction rail cylinders should apply force to the restriction rails.
Pressure reading when operated as described above should be 2150 psi. if maximum obtainable
pressure is not 2150 psi check for intemal leakage in the restriction rail cyliners. The pressure reguiator
valve, bypass valve or pump could be also faulty.

A cauTion: Stay clear of the baler when operating. Stay clear of all moving parts. Keep all
others away from the baler while operating.

Check the operation of the density system unloader valve. Have an observer watch the restriction
cylinders as the baler is operating. If the system is operating correctly the restriction cylinders will apply
pressure to the restriction rails as the plunger advances. When plunger pressure reaches a predeter-
mined point (set by adjustment of the unloader valve) density pressure will be released. As the baler
operates this process appears as a sort of breathing action of the restriction rails. If this does not oceur
the unioader valve could be fauity.

A CAUTION: Disen age tractor P.T.0. Shut off tractor engine and lock transmission and/or
brakes and wait for all motion in baler to cease before inspecting, adjusting or servicing baler.

Check the operation of the density control solenoid. The density controt solenoid is energized when the
baler is operating in the Auto mode and the plunger is not advancing. Anytime the density control
solenoid is energized no pressure is applied to the restriction rails. With the tractor FTO disengaged,
power switch on and selector switch in "AUTO", check for 12 volts at TB 4-11 to see if power is avail-
able to the solenoid. Check for 12 volts at TB 4-8. A 12 volt reading at this point corfirms that power is
passing through the solenoid.

MAIN SYSTEM CHARGE PRESSURE

The charge pump supplies cool fluid to the main system, keeps the system charged, and supplies fluid
to operate the displacement controller. Charge pump flow exits the system and circulates through a
heat exchanger before being filtered and retuming to the reservoir. The charge sysiem maintaing 350
to 400 PSl on the entire system. Charge system oil circulates through the charge flow filter, the 400 PSI
charge system relief and back to the reservoir. Main system charge pressure is utilized as pilot pres-
sure to activate the Feed Fork and Knotter directional valves. Insufficient charge pressure can cause
several problems. Check charge pressure according to the procedure listed in the operators manual.
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