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LOCKOUT OR TAGOUT PROCEDURE FOR RAYFO DEWATERING PRESS

Turn key switch to off position and remove key.

Shut power disconnect off. (Supplied by end user)

Install lock-out tag or lock on power disconnect.

Press start button to ensure that the compactor will not cycle.

Manually reverse ram, by depressing override pin on solenoid valve,
relieving pressure buildup.

Remove guards as required.
Service of dewatering press can now be performed.
Replace guards.

After service is complete, remove tag or 1lock, turn power
disconnect on, turn key switch to ON position.

Cycle machine to ensure proper operation.
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Installation Instructions

- Locate

electrical control panel on wall or vibration

free metal structure.

- Locate
- Locate
- Anchor

dewatering machine.’
hydraulic power unit.
power unit and dewatering machine.

-~ Hook-up hydraulic hoses per the Hydraulic Power Unit drawing
& De-Watering Press DW10078 drawing. .

A,

B.

c.

Note

1 174" & 1" hose go to the back of the machine,
port A & B.

The 3/8" hose connects to ports D & F at the
back of the machine.

The 1/4" hose connects to ports C & E at the
back of the machine.

: Hose length should not exceed 4 ft. if not secured.

Note: The use of Hydrasorb Clamping is suggested on

lines.

- Hook-up cooling water supply lines (on water cooled units

only].

Cooling water should potable water with a maximun

temperature of 6@ degree F.

- Fill oil reservoir with hydraulic oil. Recommend premium
quality hydraulic oil with a viscosity range between 150-250
SS5U (30-5@ cst.) at 100 degree F (38 degree C). Normal
operating viscosity range between 80-1000 SSU (17-180 cst.).
Maximum start-up viscosity is 4000 SSU (1000 cst.).

- Wire ¢
power

- Supply

ontrol panel to junction box and notor on hydraulic

unit.
30 AMP fused 480 volt, 3 phase power to control box

with a ground.

- Check f£

or ptoper rétation of the motor.

Note: An arrow on the '‘pump flange will indicate the

proper direction.

- Start machine and check for proper operation.

Note:

If any access doors are added, they must be
electrically interlocking.

install



SEQUENCE OF OPERATIONS

The Dewatering Press has been designed to remove water from

wet paper type materials. This is accomplished by compressing
the material and allowing the water to escape through perforated
sheets. The resistance to the flow of material is adjustable and
controlled by an exit damper. After starting the unit the
machine will cycle back and forth. This is accomplished by a
pilot/slave hydraulic circuit.

The pilot valve is a 4-way, 3 position solenoid valve. The pilot
valve is controlled by the PLC. The PLC starts the ram going in
the forward direction by energizing the forward solenoid on the
pilot valve (11). When the system pressure reaches 1200 psi the
pump is held at this pressure for a predetermined amount of time
(hold cycle). The hydraulic pump is allowed to go to high
pressure. When the pressure on the blank end of the cylinder

is reaching 2350 psi (measured by a pressure switch PS-2 (57)),
then we start the reverse sequence. - Then we time the ram retract
stroke and start it forward again. See PLC Logic for reverse
sequence. : . ’ <

The speed at which the unit cycles is controlled by 2 differeant
hydraulic functions and a timed low pressure hold cycle. The
first is accomplished by the use of a 30 gpm piston pump with
horsepower-limiting control. The pump generates high volume at
lower pressures and high pressures at low volumes.

The second function is a regenerative valve. The regenerative
valve allows a cylinder to be advanced more rapidly by adding
the 01l from the rod end of the cylinder, to the pump flow, to
the blind end, increasing the rate of advance.

The hold cycle can be set from 0-30 seconds. It’s purpose is to
- squeeze the material at low pressure to remove more water than a
quick rise to full pressure would. A pressure switch signals.
when the hold pressure is reached. Then the Remote Compensator
holds the low, 1200 psi, pressure until preset hold time elapses
and the Remote Compensator shifts closed to allow full system
pressure. :

The resistance to the flow of outlet material is obtained by the
use of an exit damper, controlled by a hydraulic cylinder. The
cylinder is controlled by a reducing/relieving valve which

maintains an adjustable down pressure on the discharge material.

The retractable breaker bar is used to increase the efficiency of
the press with low inlet consistency. A pair of hydraulie
cylinders are used with a so0lid steel tapered bar to close the
gap between the ram top and the stationary breaker bar, while
still allowing large objects to pass through. The hydraulic
cylinders act as a spring to keep constant down-pressure on the
retractable breaker bar. '



START-UP PROCEDURE FOR RAYFO DEWATERING PRESS

After installation of the press, start the unit and let it cycle
empty. Attach one pressure gauge to the pressure port, port "P",
and the other to the damper cylinder, port "G2". After runnipg for
10-15 minutes, check for any leaks or loose connections. The next
step is to form a PLUG in the press. This can be done by throwing
several sheets of cardboard in the Hopper. Let the machine
continue to cycle. Now add the reject material to the Hopper. The
press will push the -aterial‘tOtward into the DEWATERING SECTION
and start to remove water. With the Damper down and the
Retractable Breaker Bar up, the material will tend to stay in the
DEWATERING SECTION until a PLUG is formed. As the PLUG starts to.:
work its way out of the DEWATERING SECTION the damper willliiart to
raise, while still keeping constant down pressure. Now observe the
pressure gauge on the pressure port. It is desirable to have the
PLUG start moving at 1700psi. To obtain this value, adjustment of
the damper cylinder is required. More damper pressure will cause
the PLUG to move at a higher pressure. Less damper pressure will
cause the PLUG to move at a lower pressure. 'The Factory Set for
the damper is 900psi. If the press is unable to keep up with the

incoming material lower the Retractable Breaker Bar.



INITIAL PRESSURE SETTING FOR THE DW10078
DEWATERING PRESS WITH PLC CONTROL

Before starting the hydraulic power unit, make the following
preliminary adjustments:

)

B)

C)

D)

B

F)

Adjust pressure switches (28 and 57) by turning the black
knurled cylinder all the way clockwise (while looking_at the
electrical end). This will give a setting of approximately

4400 psi.

Loosen jam nut on pressure compensator (located on the
hydraulic pump (3), then turn clockwise all the way in then
back out one turn. This will give the pump compensator a
setting of approximately 2500 psi.

Loosen the jam nut on the torque control (located on the
hydraulic pump (3). Then turn the adjustment all the way
in clockwise, then back out 3 turns.

Loosen the jam nut, then turn the relief valve (45) clockwise
all the way in. this will give the relief valve a setting of

about 3000 psi.

Loosen jam nut on the remote compensator (16) and screw the
adjustment counter clockwise all the way out. This will give
the remote compensator a setting of about 300 psi. This
setting is pressure at which we hold to squeeze the load
before we switch to high pressure and complete the cycle.

Remove plastic caps on gauge check points located on the
axillary manifold (2). Screw on the supplied gauges on the
Gl and P Ports. These need only be put on hand tight. The
main system pressure will be read on the P port.

Now start the dewatering press power unit, the ram will start to go
in forward direction.

G)

H)

I)

Press the cycle start button in for 5 seconds, this will
maintain the ram going in the forward direction.

When the ram reaches the end of stroke. Adjust the remote
compensator (16) by turning the screw in clock wise until
the system pressure reaches 1150 psi.

Now adjust the hold cycle pressure switch (25) until the
contacts close. See DCS or PLC for input light.

.....



J)

K)

L)

M)

N)

Adjust the remote compensator (16) by turning in clockwise
until the system pressure reaches 1200 psi.

Energize the remote compensator (16) by pushing the start
button in for 2 seconds, this will allow the pump to go

to high pressure.

Adjust the main system relief valve (45) by turning counter
clockwise until the system pressure reaches 1400 psi.

Adjust the torque control on the hydraulic pump (3) until the
motor is drawing 5% less than full load amps. Lock jam nut

on the torque control.

Now adjust the main system relief valve (45) until the
pressure reaches 2500 psi, lock jam nut.

Turn the pressure compensator on the hydraulic pump (3) until
the pressure drops to 2350 psi. Adjust the end of stroke
pressure switch (57) until the contacts close (see DCS or
PLC for input light) Turn pressure compensator on the
hydraulic pump (3) until the pressure reaches 2400 psi.

Lock jam nut.



(m\ PART SPECIFICATION AND FUNCTION
READING PRESSURE: Items 7 & 8 are quick disconnect fittings and
pressure gauges, respectively.

A) To read system pressure attach a pressure gauge to port "P" on
Item 2.

B) To read Damper pressure attach a pressure gauge to port "G2" on
Item 2.

C) To read Retractable Breaker Bar pressure attach a pressure
gauge to port "G!" on Item 2.

* Note: Refer to the Hydraulic Power Unit drawing for port

location.

= HYDRAULIC PARTS-

1) LOGIC CARTRIDGE MANIFOLD: Contains hydraulic logic elements for
direction control of the ram cylinders.

o

2) AUXILIARY MANIFOLD: Contains cartridge valves that control the
Damper and Retractable Breaker Bar cylinders.

3) HYDRAULIC PUMP: Pressure compensated piston pump with HP limiting
control.

A) Maximum pressure setting for Pressure Compensator is 2400 psi.

Adjustment:
1) Energize the forward solenoid on the pilot valve (11), by
@WN pressing the forward button in and holding it for 5
seconds.
2) Turn main system relief, Item 45, all the way in, then out
1/2 turn.

3) Refer to Hydraulic Power Unit drawing. Loosen jam nut on
Pressure Compensator adjustment screw and adjust Pressure
Compensator until system pressure reaches 2400 psi.
Tighten jam nut.

4) Re-adjust item 45 according to its instructions.

B) Torque control (HP limiter) reduces volume output as pressure
rises to match HP of motor. Example: At 1000 psi output is 30
gpm, at 2000 psi output is 15 gpm. :

Adjustment: Steps 1 - 4 are only for installing a new pump Oor new
Torque Control adjustment screw. Steps 5 - 9 are for final
adjustment or re-adjustment of the Torque Control screw.
1) Turn torque control screw all the way out and then turn
maximum volume stop screw, item 3C, all the way in.
2) Carefully and slowly turn Torque Control screw all the way
in, then back it four turns out.
3) Turn the jam nut and the adjustment nut on the Torque
Control screw all the way down.
4) Drive locking spade into adjustment nut and back adjustment
nut out three more turns.
@w 5) Energize forward solenoid on item 11 and the remote
' compensator (16).



6) Turn main system relief, Item 45, out two turns.

7) Start motor, wait until ram dead ends in extended position,
then adjust main system relief to 1300 psi.

8) Adjust Torque Control nut for 5% less than full load Amp
draw of electric motor.

9) Lock Torque Control jam nut and re-adjust Item 45.

C) Max Volume Stop adjusts maximum pump flow from O - 30 gpm.

Adjustment: By using the Max Volume Stop to slow the cycle
time of the press down as slow as possible and still
process material fast enough to keep up with the in-coming
material. Be sure to lock the jam nut when adjustments are
completed.

4) HEAT EXCHANGER: Cools hydraulic fluid by transferring heat to
cooling water. Water supply: maximum 60 degree F, potable
water. Water flow controlled by Item 24.

5) OIL FILL CAP: Incorporates breather filter for air exchange
between tank and surroundings and filter basket for straining
coarse particles from oil added to tank.

6) RETURN LINE FILTER: Filters small particulate from oil as it
returns to tank. Has internal oil bypass at 50 psi. Change
element when indicator changes color.

7 & 8) MINICHECK COUPLING and 0-3000 PSI PRESSURE GAUGE: Refer to
Pressure Reading instructions at the beginning of this
section.

9) ELECTRIC MOTOR: 3 phase, 20 hp, 1750 rpm, TEFC, 256-T, 460 or 575
volts.

10) OIL LEVEL FLOAT SWITCH: Disables power unit if oil level gets
too low, an indicator will light on the control panel if this
is the case.

11) 4-WAY 3 POSITION HYDRAULIC PILOT VALVE: Changes ram direction at
energtzation of forward and reverse solenoids. it does it by
supplying pilot signals to hydraulic logic elements in Item 1.

12, 13 & 14) JAW TYPE COUPLING: For easy removal of pump or motor.

15) PUMP MOTOR ADAPTOR: Gives a high strength precision mount, which
offers quiet operation, concealed couplers and shafts and
accurate alignment of shafts.

l6) REMOTE COMPENSATOR: Provides a low pressure hold cycle for
maximum water removal from supplies material. The Remote
Compensator consists of a pressure relief valve and a
2-position normally passing solenoid valve.



17)

18)

19)

20)

21)

22)

23)

24)

25)

42)

A) Adjustment: ]
1) Energize the forward solenoid on pilot valve, item 11 -
by holding the forward button in for 5 seconds.

2) Loosen Remote Compensator jam nut, screw all the way
out.

3) Release system pressure by pulling manual handle on
Damper or Breaker Bar, item 52, screw Remote
Compensator adjustment screw until system pressure
reads 1200 psi.

4) Tighten jam nut and re-adjust item 45.

SUCTION STRAINER: Prevents large particulate from passing from
the tank to the pump inlet.

HYDRAULIC CHECK VALVE: Installed on pump high press outlet.
Prevents oil from flowing in reverse direction through pump.

DAMPER CYLINDER: 4" Bore x 12" stroke. Provides Damper
resistance as dewatered material enters discharge chute.

RETRACTABLE BREAKER BAR CYLINDERS: 3" Bore x 2 1/2" stroke.
Positions Retractable Breaker Bar, up or down.

RAM CYLINDERS: 6" bore x 78" stroke. Provides force to move
ram, cushioned for longer cylinder life. 10,000 psi rated.

SIGHT GAUGE W/TEMPERATURE: Provides visual check for fluid level
and temperature. Fluid level should be checked with ram
cylinders retracted.

HYDRAULIC WATER STRAINER: Strains particulate from water on heat
exchanger water inlet.

WATER TEMPERATURE CONTROL: Controls water flow to cooler based
on oil temperature. Let press cycle until oil temperature
reaches 110 degrees, then turn screw all the way out and then
in until water flows.

PRESSURE SWITCH FOR HOLD CYCLE: Normally open, contacts close at
specified pressure to signal start of hold cycle.

A) Adjustment:

1) Start press and hold start button in for 5 seconds.

2) Turn pressure switch all the way in, clockwise.

3) Adjust remote compensator, item 16, until the system
pressure reads 1150 psi.

4) Turn pressure switch out counter clockwise until the
contacts close on the pressure switch. This can be done
by observing the input light on PLC.

5) Turn remote compensator, item 16, until the system
pressure reads 1200 psi. Shut press off and restart.

PILOT TO CLOSE CHECK: Allows fluid flow from the rod end to the



43)

44)

45)

49)

50)

51)

blind end of the ram cylinders for more rapid travel in the
forward direction.

COUNTER BALANCE VALVE: For regenerative functions, allows flow
from rod end to tank when system pressure is greater than 1000
psi and ram moving in forward direction.

LOGIC ELEMENT: Normally closed, hydraulic modulating element
used for direction control of fluid between pump and ram
cylinders.

CARTRIDGE RELIEF: Main system relief.

A) Adjustment:
1) Energize the forward solenoid on the pilot valve 11 -
by pressing the start button in for 5 seconds.
2) Turn in until system pressure reaches 2400 psi.
3) Turn 1/4 turn in and lock jam nut, to set at
approximately 2500 psi.

CARTRIDGE CHECK VALVE: For exit on Damper and Retractable
Breaker Bar cylinders. Holds constant pressure as system
pressure fluctuates during cycle.

CARTRIDGE PRESSURE VALVE, REDUCING/RELIEVING 300-1200 psi:
Supplies constant specified pressure to Damper and relieves
excess pressure from Damper.

A) Adjustment:

1) Attach pressure gauge to port "G1".

2) Loosen jam nut on adjustment screw and turn adjustment
screw all the way out.

3) With press running, release pressure by pulling and
releasing manual handle on Damper Manual Valve.

4) Slowly turn Damper pressure adjustment screw in until
desired pressure is reached and lock jam nut. Refer
to Initial Pressure Setting instructions for
recommended setting.

CARTRIDGE PRESSURE VALVE, REDUCING/RELIEVING 100-600 psi:
Supplies constant specified pressure to retractable Breaker
Bar and relieves excess pressure from Retractable Breaker Bar.

A) Adjustment:

1) Attach pressure gauge to port "G2%.

2) Loosen jam nut on adjustment screw and turn adjustment
screw all the way out.

3) With press running, release pressure by pulling and
releasing manual handle on Damper Manual Valve.

4) Slowly turn Damper pressure adjustment screw in until
desired pressure is reached and lock jam nut. Refer
to Initial Pressure Setting instructions for
recommended setting.



52) MANUAL CARTRIDGE VALVES: Manual control for Damper and Breaker

Bar.
A) Adjustment:
1) Pull out, rotate 90 degrees and release to change from

up to down or down to up.
53) HYDRAULIC POPPET LOGIC ELEMENT: Used for direction control
between blind end of ram cylinders and tank.

54) HYDRAULIC FLOW REGULATOR: Sandwich pilot choke used to reduce
pressure spikes to the reversal valve, item 11.
A) Adjustment:
1) With press cycling, loosen jam nut and slowly turn in
the adjustment screw until press does not reverse.
2) Slowly turn adjustment screw out until press reverses,
lock jam nut.

55) QUICK DISCONNECT GAUGE FITTING: Used for connection of gauge to
monitor system pressure.

56) PRESSURE SWITCH FOR END OF STOKE: Normally open, contacts close
at specified pressure to signal end of stroke.
A) Adjustment:

1) Start press and hold start button in for 5 seconds,
wait until ram reaches end of stroke.

2) Press start button again.

3) Turn pressure switch all the way in, clockwise.

4) Adjust pressure pump compensator, item (37), until
the system pressure reads 2350 psi.

5) Turn pressure switch out counter clockwise until the
contacts close on the pressure switch. This can be done
by observing the input light on PLC.

6) Turn pump compensator, item 3, until the system pressure
reads 2400 psi. Shut press off and restart.

-MECHANICAL PARTS-
1) RAM: Cycles forward and backward to force material through press.

2) WEAR STRIPS: Provides low friction bearing surface and seal
between ram and press body, made of SS304.

3) DEWATERING SECTION: Stainless steel sieve section between press
body and discharge chute.

4) DAMPER PLATE: Provides resistance to materials entering the
discharge chute from the dewatering section.

5) RETRACTABLE BREAKER BAR: Closes gap between fixed Breaker Bar and
the top of the ram. Holds more materials in dewatering
section. Enables press to process material at a greater rate.

A) Adjustment:
1) Loosens jam nut on cylinder rod.



2)

3)
4)

% %

Supports Retractable Breaker Bar and removes cylinder

pin on rod end.
Turn rod end to adjust to desired length.
Reverse steps 1 & 2 above.

NOTE: Be very careful not to lower the Retractable
Breaker Bar in its down position. Major damage
would occur if the ram hit the Breaker Bar on its
forward stroke.



TROUBLE SHOOTING

The following is a list of possible problems that may occur, their

causes and solutions.

These possible problems will be divided into

two categories, hydraulic problems and operational problems.
Hydraulic problems are problems with the Power Unit caused, most

often, by failed or mis-adjusted hydraulic components.

Operational

problems are problems with the De-watering Press processing material

correctly.
-Hydraulic Problems-

PROBLEM CAUSE

Motor over-loads Torque Control too high

Press won't start l.ow oil level

SOLUTION

Re-adjust Torgque
Control, item 3.

‘Add 0il & reset control.

High temp shutdown Check Main System Relief,

(optional High Temp
Switch)

Ram won’'t reverse,
F-R

Remote Compensator not
shifting

Defective solenoid on
pilot valve

Pressure Compensator too
low

Contaminant blockage in
pilot valve

Ram won'’'t go Error in PLC logic
forward )
Contamination in pilot

valve

Solenoid on pilot valve
defective

Regenerative circuit not
working

Slow in going
forward

Torque Control set too
low

Slow forward &
reverse

Max Volunme Stop in too
far

Pressure Switch setting
too high

Remote Compensator
not energizing

Remote cOmpénsator
solenoid

valve,

Item 45, & reset

control.

See problem Remote
Compensator not shifting

Replace so0lenoid valve
Reset Pressure
Compensator on pump,
Item 3.

Use manual override to
clear blockage, Item
11.

Correct

Clean or replace
Replace
Replace Counter Balance

Item 43.

Reset Torque Control,
Iten 3.

Reset Max Volume Stop,
Item 3.

Reset or replace
Pressure Switch, Item
25.

Replace Remote
Compensator, Item 16.



~Operational Problems-

PROBLEM

Plug will not
form

Material coning
out wet

Plug moving at
hold pressure

Excess material

coming out back
of press

CAUSE

Damper up
Material too wet

Retractable Breaker Bar
down

Damper pressure set too
low

Hold time not long
enough

Damper pressure set
too low

Remote Compensator set
high

Retractable Breaker Bar

down

Clearance between
Breaker Bar & top of
Ram too small

Wear Strips worn

SOLUTION

Lower Damper.

Add large sheet of
cardboard or similar
material. ’

Raise until tight plug
is formed.

Raise Damper pressure

50 psi, allow time to

see reaction. Do not

change Damper pressure
more than 100 psi per

day.

Increase hold time 1
second. Allow time to
see reaction. Do not
change hold time more
than 2 seconds per day.

Raise Damper pressure
50 psi, allow time to
see reaction. - Do not
change Damper pressure
more than 100 psi per
day.

Lower Remote
Compensator 50 psi,
allow time to see
reaction. Do not
change Remote
Compensator setting
more than 100 psi per
day.

Raise Breaker Bar if
able to keep up with
incoming material

Adjust Breaker Bar
cylinder & increase

clearance between
Breaker Bar & Ram top.

Allow time to see
reaction. Do not

change Breaker Bar

height more than 1/8"
per day.

Replace Wear Strip or
shim to 1/8" clearance.



TABLE 1

Pressure Switch, Item 25

Pressure Switch, Item 51

Remote compensator, Item 16

Pressure Compensator, Item 3

Main System Relief, Item 45

Damper Reducing Valve, Item 50 _
Retractable Breaker Bar Reducing Valve, Item 51

1150 psi
2350 psi
1200 psi
2400 psi
2500 psi
900 psi -
400 psi

1200 psi
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MAINTENANCE

Check for oil leaks weekly.
Check fluid level monthly.

Change Return Line filter after first 100 hours of operation and
every 500 hours thereafter or when indicator changes its’ color.

Clean suction strainer every 500 hours of operation.
Change breather filter every 1250 hours of operation.
Check wear-strip on ram yearly.

Check safeties (if added by customer) weekly.
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‘ , December 13, 1994 Page 1
Program Listing Processor File: DEWELEC1.ACH Rung 2:0

giung 2:0

START CONTROL RUNG

START TIME DELAY |MASTER LOW RUN
BUTTON TO SHUT CONTROL LEVEL BIT
OFF VALUES |RELAY LIGHT
FOR. AND INPUT
REV. :
I:0 T4:13 I:0 0:0 B3
+-+ - 10 +-+ 11 10 1/L () -
0 DN 2 4 1
MOMENTARY
DCS START
INPUT
B3
B —— ] [-—--- +
5
RUN
BIT
B3
+ 110 +
1
Rung 2:1 .
DELAY FOR DCS INPUT .
DCS INPUT TIME DELAY
{J‘FOR RUN FOR
' MOMENTARY
START
INPUT
I:0 +TON +
11 - ——t ---——+TIMER ON DELAY +-(EN)-+--
6 Timer T4 :8+-(DN)
Time Base 0.01
Preset 10
Accun- 0
+ -+
TIME DELAY MOMENTARY
FOR DCS START
MOMENTARY INPUT
START
INPUT
T4:8 B3
+====1/1 ( )=-——-- -—- +
DN 5
Rung 2:2
HOLD CYCLE
RUN PRESSURE HOLD CYCLE
BIT SWITCH FOR TIMER
HOLD FROM 0-30
(ﬁ\ CYCLE SECONDS
; B3 I:0 +TON- - -+
-===] [-- 110 ——————— - -+TIMER ON DELAY +-(EN)--
1 4 ITimer T4 : 0+-(DN)
Time Base 0.01l
Preset 500
Accum 0

t—— - + 1—




December 13, 1994 Page 2
<erogram Listing Processor File: DEWELEC1.ACH Rung 2:3
Rung 2:3
REMOTE COMPENSATOR
HOLD BIT PRESSURE HOLD CYCLE END OF
FOR MOTOR SETTING COMPLETE STROKE
SHUT OFF MODE BIT
DELAY
B3 B3 T4:0 B3 >
/1 + 1/[======== ] [-====t+=4 1/1 -—- —————=>
4 2 DN o >
PRESSURE PRESSURE
REMOTE SETTING SWITCH FOR
COMP. ON MODE END OF
FOR STROKE
SETTING PS~2
4 B3 B3 I:0 >
+--—=] [-- -- + 4mm==]/[ommmms I >
3 2 5 >
& REMOTE
' COMPENSATR
ENERGIZE
FOR HIGH
PRESSURE
< 0:0
< () +
< 3
TIME DELAY
FOR PS-2
< 4+TON -+
<-+TIMER ON DELAY +-(EN)-+
< |Timer T4:1+-(DN)
Time Base 0.01
Preset 600
Accun o
Rung 2:4
MAIN RAMS AT END OF STROKE AND REDUCE PRESSURE BEFORE SHIFTING
RUN RAM AT END RESET END OF
BIT OF STROKE FOR STROKE
REVERSE BIT
(J“ STROKE
B3 T4:1 B3 B3
it B G e B e 1/[======-- —+====( ) --- +
1 DN 20 0




. December 13, 1994 Page 3
Program Listing Processor File: DEWELEC1.ACH Rung 2:4
(h‘ +++ +++ +++ +++
TIME DELAY
TO LOWER
END OF PRESSURE
STROKE BEFORE
BIT SHIFTING
B3 +TON -——+
$m——=] [-———- + +-+TIMER ON DELAY +-(EN)-+
0 Timer T4:2+-(DN)
Time Base 0.01
Preset 180
Accum o]
== -——+
Rung 2:5
TIME DELAY BEFORE SHIFTING INTO REVERSE
TIME DELAY TIME DELAY
TO SHUT BEFORE
OFF RAM SHIFTING
FORWARD IN REVERSE
T4:2 +TON -+
11 +TIMER ON DELAY +-(EN)--
DN Timer T4 :3+-(DN)
@$1 Time Base 0.01
‘ Preset 70
Accum 0
+ -+
Rung 2:6
COUNTERS FOR SHORT SHORTING AND FULL STROKE
SET C5:0 TO ZERO FOR CONTINOUS FULL LENGHT
STROKING
TURN RAM COUNTER
REVERSE FOR NUMBER
SOLENLID OF SHORT
ON STROKES
T4:3 +CTU -t
11 - - — +=+COUNT UP +=(CU)=+--
DN Counter C5:0+-(DN)
Preset 5
Accunm 0
NUMBER OF
STROKES
BEFORE RAM
GOES BACK
COMPLETELY
+CTU +
+-+COUNT UP +=(CU)-+
@%“ Counter C5:1+-(DN)
Preset 25
Accum 0




. December 13, 1994 Page 4
Program Listing Processor File: DEWELEC1.ACH Rung 2:7

@méung 2:7

PUMP FLOW
END OF SHORT FULL TIME DELAY
STROKE STROKE RETURN FOR REV
BIT COUNTER STROKE MUST ADJ.
COUNTER FOR PUMP
FLOW
B3 C5:0 C5:1 +TON —-—— —_——t
————] [m—————— ] [-—- 1/1 - +TIMER ON DELAY +-(EN)--
0 DN DN Timer T4:10+-(DN)
Time Base 0.01
Preset 2000
Accunm 0
+ ——————————— +
Rung 2:8

TIMER TO INSURE CYLINDER BOTTOMS OUT ONCE
EVERY TWENTY FIVE STROKES MUST ADJUST FOR

PUMP FLOW
END OF FULL TIME DELAY
STROKE RETURN FOR
BIT STROKE COMPLETE
COUNTER STROKE
B3 C5:1 +TON ———t
@Mv-——] [~=—————— ] [====-- - +TIMER ON DELAY +-(EN)--
. 0] DN Timer T4:11+-(DN)
Time Base 0.01
Preset 2400
Accum 0
+ ———————————— +
Rung 2:9
SHORT STROKE TIMER
END OF SHORT FULL TIME DELAY
STROKE STROKE RETURN FOR SHORT
BIT COUNTER STROKE STROKE
COUNTER
B3 C5:0 C5:1 +TON +
11 1/1 1/1 +TIMER ON DELAY +=-(EN)~--
(o] DN DN Timer T4:12+-(DN)
Time Base 0.01
Preset 1000
Accum 0
+- ’ +
Rung 2:10
RESET FOR SHORT STROKE TIMER
TIME DELAY COUNTER
FOR FOR NUMBER
@éRNORMAL OF SHORT
" STROKE STROKES
T4:10 C5:0
e [ -- (RES)~====
DN




i,
o 2

December 13, 1994 Page 5
Program Listing Processor File: DEWELEC1.ACH Rung 2:11
‘Rung 2:11
RESET FOR COMPLETE STROKE TIMER
TIME DELAY NUMBER OF
FOR FULL STROKES
STROKE BEFORE RAM
GOES BACK
COMPLETELY
T4:11 C5:1
-1 [=-=-- = = -= (RES)=--—-
DN
Rung 2:12
RESET TO SEND RAM IN FORWARD STROKE
TIME DELAY RESET
FOR FOR
NORMAL REVERSE
STROKE STROKE
T4:10 B3
$====] [ +--- ---- e G
DN 20
TIME DELAY
FOR FULL
STROKE
T4:11
+ 11 +
- DN
TIME DELAY
FOR SHORT
STROKE
T4:12
+ 110 -+
DN
Rung 2:13
FORWARD HYDRAULIC VALUE
HOLD BIT |RUN ' RAM REVERS |TIME DELAY
FOR MOTOR |BIT SOLENOID TO SHUT
SHUT OFF VALVE OFF RAM
DELAY FORWARD
B3 B3 0:0 T4:2 >
1/[========] [=====+====]/I 1/[=====4=4-= -- >
4 1 2 DN >
TIME DELAY
PRESSURE FOR RAM
SETTING FORWARD
@N MODE HYD VALUE
\ B3 T4:9 >
+--=-1 [- + 4m—mm] [--- >
2 DN >



December 13, 1994 Page 6

(‘”rogram Listing Processor File: DEWELEC1.ACH Rung 2:13
TIME DELAY
FOR RAM
FORWARD
HYD VALUE
< +TON +
<-+TIMER ON DELAY +=(EN)~+--
< |Timer T4 :9+-(DN)
Time Base 0.01
Preset 50
Accum o
et T +
RAM FORWAD
SOLENOID
VALVE
< 0:0
<- ( ) +
< 1
Rung 2:14
EVERSE HYRAULIC VALUE
. HOLD BIT RUN RAM FORWAD | TURN RAM PRESSURE RAM REVERS
FOR MOTOR |BIT SOLENOID REVERSE SETTING SOLENOID
SHUT OFF VALVE SOLENLID MODE VALVE
DELAY ON
B3 B3 0:0 T4:3 B3 0:0
/1 =11 1/1 110 1/ ( )=—=—m- ,
4 1 1 DN 2 2
Rung 2:15

TIME DELAY FOR PRESSURE SETTING MODE.
HOLD START BUTTON IN FOR FIVE SECONDS
THIS WILL TURN ON THE FORWARD HYDRAULIC

VALUE
RUN START TIME DELAY
BIT BUTTON FOR
SETTING
MODE
B3 I:0 +TON +
_——] [——————- 11 ———————————— +TIMER ON DELAY +=(EN)=-
1l 0 Timer T4 :5+-(DN)
: Time Base 0.01
Preset 500
Accum 0
S - ————t




December 13, 1994 Page 7

€£rogram Listing Processor File: DEWELEC1.ACH Rung 2:16
Rung 2:16
PRESSURE SETTING MODE
TIME DELAY STOP PRESSURE
FOR SETTIN BUTTON SETTING
MODE WIRED MODE
NORMALLY
CLOSED
T4:5 I:0 B3
—#====] [—====+-==-] [ ( )=—----
DN 1 2
PRESSURE .
SETTING
MODE
B3
+=m==] [~=——- +
2
Rung 2:17

TIME DELAY BEFORE GOING TO HIGH PRESSURE
IN THE PRESSURE SETTING MODE

PRESSURE START TIME DELAY
SETTING BUTTON FOR SETTIN
MODE ' FO REMOTE
COMPENSATR
(dk B3 I:0 ) +TON ———
11 -1/0-- +TIMER ON DELAY +-(EN)--
2 0 Timer T4 :6+~-(DN)
Time Base 0.01
Preset 500
Accum 0
+ ———t
Rung 2:18

PRESSURE SETTING MODE AT HIGH PRESSURE BY TURNING
ON REMOTE COMPENSATOR

TIME DELAY | START STOP REMOTE
FOR SETTIN |BUTTON BUTTON COMP. ON
OF REMOTE WIRED ‘ FOR
COMPENSATR NORMALLY SETTING
CLOSED
T4:6 I:0 I:0 B3
e B e I B e I ————=( )
DN 0 1 3
REMOTE
COMP. ON
FOR
SETTING
B3
e T D — +



December 13,

1994 Page 8

@W%rogram Listing Processor File: DEWELEC1.ACH Rung 2:19
Rung 2:19
LOW OIL LEVEL SHUT DOWN RESET BY PUSHING CYCLE STOP
BUTTON
LOW OIL STOP Low
LEVEL BUTTON LEVEL
SWITCH WIRED LIGHT
NORMALLY
CLOSED
I:0 I:0 0:0
+ 11 + ] [====——- == e ( )-————-
3 1 4
LOW
LEVEL
LIGHT
0:0
$mm==] [-=——- +
4
Rung 2:20
MOTOR STARTER FOR HYDRAULIC PUMP
RUN MOTOR
BIT STARTER
TURNS PUMP
ON
™ B3 0:0
s I = - ()
1 0
HOLD BIT TIME DELAY
FOR MOTOR |FOR MOTOR
SHUT OFF SHUT DOWN
DELAY
B3 T4:7
+===-1 [ 1/[-----+
4 DN
Rung 2:21
THIS RUNG ALLOWS THE HYDRAULIC VALUES TO CENTER
POSTION TO RELIEVE SYSTEM PRESSURE BEFORE SHUTING
OFF PUMP
RUN STOP START MOMENTARY
BIT BUTTON BUTTON DCS START
WIRED INPUT
NORMALLY
CLOSED
B3 I:0 I:0 B3 >
—t====] [ + 1/ +-+ 1/[-—- 1/1 - >
1 1 0o 5 >
DCS SHUT
DOWN




@wﬁrogram Listing

+++

HOLD BIT
FOR MOTOR
SHUT OFF
DELAY

B3

+==m] [
4

Processor File:

+++

<=t (

<

December 13,

DEWELEC1 .ACH

HOLD BIT
FOR MOTOR
SHUT OFF
DELAY

B3

1994

?age 9
Rung 2:21

)-.-
4
TIME DELAY
FOR MOTOR
SHUT DOWN
+TON
+-+TIMER ON DELAY
Timer

_——

+

+=-(EN) -+

T4:7+-(DN)

Time Base
Preset
Accun

0.01
300
0

-

TO SHUT
VALUES O
FOR.AND
REV.

+-+TIMER ON DELAY
Timer
Time Base
Preset
Accum

TIME DELAY

FF

0.01
180
0

-
T

+-(EN)-+

T4:13+-(DN)

-

.
-
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@mErogram Listing Processor File: DEWELEC1.ACH Rung 2:22
Rung 2:22
MAKES DCS SHUT DOWN SAME AS CYCLE STOP SHUT
DOWN
MOMENTARY HOLD BIT DCS SHUT
DCS START FOR MOTOR DOWN BIT
INPUT SHUT OFF
DELAY
‘B3 B3 B3
+ 11 + 1/0- - - ( )——-
5 4 6
DCS SHUT
DOWN BIT
B3
tmmmm] [m=——— +
6
Rung 2:23
SAME AS ABOVE
DCS SHUT DCS INPUT DCS SHUT
DOWN BIT FOR RUN DOWN
B3 1:0 B3
11 1/1 ()
6 6 7
wTung 2:24
---+END+ -




(ﬂ*rogram Listing
REPORT OPTIONS SUMMARY

Insure Valid X-Ref Info:
Graphics Mode:

Page Width:

Page Length:

Starting File:

Ending File:

Power Rail:

Address Comments:
Address Display:

Rung Comments:

Ladder Cross Reference:

Processor File:

December 13,

DEWELEC1 .ACH

YES
NO
80
66

NO
YES
YES
YES
NONE

1994

Page 11
Summary
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Technical Information

Variable Volume Piston Pumpé

Series PAVC 65

Performance Information

Series PAVC 65 Pressure Compensated, Variable
Volume, Piston Pumps

Features

High Strength Cast-lron Housing
Built-In Supercharger

High Speed Capability — 3000 RPM
Sealed 3haft Bearing

Two Piece Housing for Ease of Service
Cartridge Type Controls — Field Changeable
Replaceable Bronze Clad Port Plate
Airbleed Standard for Quick Priming
Hydrodynamic Cylinder Barrel Bearing
Side Load Capability

Controls

Pressure Compensation

Load Sensing

Horsepower Limiting

Horsepower and Load Sensing
Remote Pressure Compensation
Adjustabte Maximum Volume Stop
Electrohydraulic Pressure
Electrohydraulic Flow and Pressure (Servo Control)
Dual and Tri Pressure

Low Pressure Standby
Multi-Pressure Load Sense

Specifications
Pressure Ratings: 3000 PSI (207 Bar) Continuous
3300 PSI (228 Bar) Intermittent
(209% duty cycle)
Speed Ratings: 600 to 3000 RPM
Iniet Conditions: 25 PSI {1.7 Bar) Max. Inlet Charge
5 In. Hg. Max. Vacuum Condition
(At 1800 RPM) See Chart for Other
Shaft Speeds.
Operating Temperature Range: —40°F to 160°F
(—40°C to 71°C)
Housing Material: Cast-tron
Filtration: Maintain SAE Class 4, ISO 16/13
Mounting: SAE C 2 Bolt Fiange Mount or
Diagonally on SAE € 4 Bolt Flange Mount

Quick Reference Data Chart

Schematic Symbol

(Basic Pump)

Flow vs. Speed
3 80.0 :
. (2274
<t
E E (17%55 //
o § ' /
5'_ o 300 e
58 (113.7) [~
.
L3 150 P
L= (569 -~
=F
] 0
O 0 500 1000 1500 2000 2500 3000

SHAFT SPEED (RPM)

Installation Data: See page 58 of this catalog for specific
recommendations pertaining to sys-
tem cleanliness, fluids, start-up, inlet
conditions, shaft alignment, drain line
restrictions and other important fac-
tors relative 1o the proper installation
and use of these pumps.

Pump Delivery *Approximate Noise Levels dB(A) Horsepower At
Pump Displacement @ 300 PSI/21 Bar @ Full Flow 1800 RPM (1200 RPM) 1800 APM And At
Model | IN? (CMI/REV) in GPM (LPM) 500 PSI | 1000 PSI | 2000 PSt | 3000 PSI| Maximum Pressure
1200 RPM 1800 RPM | (34 Bar) | (69 Bar) | (138 Bar) | (207 8ar) & Displacement
PAVC 65 4.0 (65) 20.8 (78.7) 31.2{118.1) | 77(75) | 78(76) | 80 (78) | 81 (79) 56.5

“Since many variables such as mounting, tank styie, plant layout, etc., eftect neise levels, it cannot be assumed that the above readings
will be equal to those in the field. The above values are tor guidance in selecting the proper pump. Noise levels are A-weighted, mean
sound pressure levals at 1 meter frem the pump, measurad and recorded in accordance with applicable |SC and NFPA standards.

Parker Hannifin Corporation
Fiuidpower Pump Division

Otsego. Ml 49078

41
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Technical I_nformétion

Variable Volume Piston Pumps
Series PAVCA 65

@W Performance Data
Fluid: Standard Hydraulic Oil 100 SSU @ 120°F (49°C)

Flow, Horsepower and

Efficiency Charts @ 1800 RPM

SYSTEM PRESSURE—PSI (BAR)

g
~ 100 [r————————
6 Volumetric Efficiency ——— J
Z 80 Overall Efficien
G gl | | [
s M Outlet Fiow
1 ]
. 240 1 Lo
§ (90.9) 1 ,r
= HEES” 1
o 160 L of a0
‘-’I’ (60.6) Qc':.;e‘ d '|
: A
i 8.0 W Hzo
E T 1
g Compensated Horsepower
3 o e 0
0 500 1000 1500 2000 2500 3000
(34) (68) (103) (138) (172) (207)

HORSEPOWER

W NOTE: The efficiencies and data in the graph are good only
y for pumps running at 1800 RPM and stroked to maximum. To
calculate approximate horsepower for the other conditions,
use the following formula:

_ [ Qx(Psl)
HP = [——171—4—] + (CHp)

(PSI)

INLET PRESSURE

(Inches of Hg)
Vacuum

INLET CHARACTERISTICS

MINIMUM RECOMMENDED
INLET PRESSURE S~

[ 500 1000 1500

2000 2500 3000
SHAFT SPEED (RPM)

Actual GPM is directly proportional to drive speed and maxi-
mum volume setting. Flow loss, however, is a function of
pressure only.

WHERE:

Q
PSI

= Actual Output Flow in GPM
= Pressure At Pump Outlet

CHp = Input Horsepower @ Full Compensation @ 1800 RPM
(from graph read at operating pressure)

Minimum Horsepower Settings Attainable
With Control Options C, H, CM & HM

PAVC 65 - 1200 RPM

oo

PAVC 65 - 1800 RPM

35
20 N Y 40 2000

. E B ~ 30 60 _

g A |8 [c [P 1. 8 F NI 20y

(CRE NN S wff 103y ¢ \ El 2

E = =

5 A\ o\ ”E 12000 - N \n 8 [y

S s -4 =

o \\ 20 S T 15 . 30 & 1000 &

5 T wE foo & I \ c\| | 5™

E s—p \b 1,2 £ B 2 N\l [ s

: -

o // \ N \\ 5 400 2 O // — 10 500 ;

\\ 0 Lo - 0 B x -0 B
500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
SYSTEM PRESSURE (PSI) SYSTEM PRESSURE (PSI)

See page 16 for “How to Read Curves” information.

Parker Hannifin Corporation

Fluidpower Pump Division

Otsego, MI 48078 42
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Variable Volume Piston Pumps7<

Technical Information Series PAVC 65

Dimensions — Top Port
Millimeter equivalents for inch dimensions are shown in (**)

Note:
1. Shown and dimensioned is a counterclockwise pump. Ports A and B,

delivery port and pump controls will be on the opposite side
for a clockwise pump.
2. Pump shaft and mounting comply with SAE “C’’ dimensions.

3.19
v o (81.03)‘
ENT/FILL PLU i OUTLET PORT
o ps0e 1-5/16-12 UN - 2B 14 TOOTH
1/2-13 UNC - 2B (35.71) ST. THREAD O-RING 12/24 D.P.
4 PLACES 3 30° INVOLUTE SPLINE
1.50 e 219
(38.10) 4 (55.63)
DiA. 2TO 1
2.750 %ﬁ‘g@m
(69.85) 1.25 (31.75)
- SPLINED SHAFT
SAE “C" SIZE
(OPTION “B")
T NTROL
Agljggl’EM%gT \ “PORT B LOW SIGNAL
200 IN-LB/TURN 7/18-20 UNF - 2B
ST. THREAD O-RING
PRESSURE COMPENSATOR
w ADJUSTMENT NON ADJ. DIFFERENTIAL REAR VIEW
- 800 PSITURN VARIATION OMIT
; CLEARANCE FOR
TOP VIEW 625 MTG SCREWS
ADAPTABLE TO SAE “C"
4 BOLT MOUNTING
2.19
8.82 (224.03) (55.63) 8.00 (203.20) —
f— 756 (192,02)__.._.1_/ 12 | .4.00 (101.60), ®
1.25 490 (7.92) SO KEY 3
s, _(31.75) (12.45)
D [ 1.250 (31.75) _2T7s
A 1.248 (31.70) 76.61)
\ - 5.000 (127.00) o o
] 4.998 (126. -
Q 3 = (128.95) i
E[ (52.32)
1
34 - i !
-] 1.391 (35.33) . AIR BLEED
(8.64) ) ! 1.381 (35.08) (23.88) DRAIN PORT
- "~} “PORT A" CONTROL DRAIN 7/16-20 UNF - 2B
(62‘-;?},, 9/16-18 UNF - 2B S1. THREAD O-RING
MAX. VOL. STOP 375 ST. THREAD O-RING
% VARIATION 2 0t %)_d
; 3.8 CC/REV/TURN @5 ADJUSTABLE @
1.09 — DIFFERENTIAL
: (27.69) VARIATION 4 453
MAX. VOL. STOP 200 PSUTURN (115.06)
VARIATION 5
4.2 CC/REV/TURN
_l FRONT VIEW
. 2.44 29w
. (61.98) SIDE VIEW

Parker Hannifin Corporation
Fluidpower Pump Division
Otsego, Ml 49078
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Variable Volume Piston Pumps
Technical {nformation Series PAVC 65

Dimensions — Rear Port

Milimeter equivalents for inch dimensions are shown in (**)

Note:

1. Shown and dimensioned is a counterclockwise pump. Ports A and B,
delivery port and pump controls will be on the opposite side
for a clockwise pump.

2. Pump shaft and mounting comply with SAE *‘C’’ dimensions.

VENT/FILL PLUG

f

OUTLET PORT INLET PORT
1-5/16-12 UN - 2B 1-7/8 -12 UN - 2B
ST. THREAD O-RING 14 TOOTH ST. THREAD O-RING
~ 12124 D.P.
30° INVOLUTE SPLINE
& 2.19
(55.63)
t 1
1.00 (25.40)
1.25 (31.75)
1 1.50 .
.10, .
SPLINED SHAFT 810 (15.82)
. SAE ''C" SIZE
S (OPTION “B")
TORQUE CONTROL \_
ADJUSTMENT “PORT B" LOW SIGNAL
! 7/16-20 UNF - 28
800 IN-LB/TURN ST. THREAD O-RING
PRESSURE COMPENSATOR REAR VIEW
ADJUSTMENT NON ADJ. DIFFERENTIAL
800 PSITURN VARIATION OMIT
CLEARANCE FOR
TOP VIEW 825 MTG SCREWS
ADAPTABLE TO SAE “C"”
ADJUSTABLE 4 BOLT MOUNTING
DIFFERENTIAL
VARIATION 4 =———8.00 (203.20)
2.19 | 400
(55.63) (101.60)
8.82 (224.03) -— —f a12 319 _Jo 319
1.25 (31.75) 490 | (7.92)5Q- KEY
- (12.45)
® 1.250 (31.75) _zrn
! 4 1.248 (31.70) 70.61)
|

5.000 (127.00) o,

/,, 3
4.998 (126.95) = ¢ \¥ _t

:t—J
1
{

“ 1.391 (35.33) AIR BLEED
34 .
©.64) ) @ 1.381 (35.08) (239’;8, DRAIN PORT
7/16-20 UNF - 2B
. 250" “PORT A" CONTROL DRAIN 35° ., 57 ST THREAD O-RING
(63.50) | ©/16-18 UNF - 28 :
MAX. VOL. STOP ‘ ST. THREAD O-RING (65.29)
Cﬂ 5 10N 2 375
] 38CCREVITURN ' (85.25) ADJUSTABLE
1.09 [ DIFFERENTIAL
(27.69) VARIATION 4 453
MAX. VOL. STOP 200 PSYTURN (115.06)
!@ VARIATION 5
4.2 CC/REVITURN
24l FRONT VIEW
(61.98) SIDE VIEW
Parker Hannifin Corporation
Fluidpower Pump Division
Otsego, Ml 49078 44
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Variable Volume Piston Pumps

Technical Information

Series PAVC 65

Dimensions — Electrohydraulic Pump

Millimeter equivalents for inch dimensions are shown in (**)

FEEDBACK CONNECTOR MS3102R14S-2PY.

MATES WITH MS3106A14S-2SY (PART NO. 800722)
ELECTROHYDRAULIC CABLE CAN BE ORDERED AS
EHC*4Y*

NOTES:

1.

Consult factory for information relative to pump option
selection and additional components required for desired
pump function.

. For electrohydraulic flow and pressure control of one or two

pumps make electrical connections per Fig. IV. When one
pump is used, omit connections to pump #2 feedback.

. For electrohydraulic flow only, eliminate pressure command

signal and place jumper between "“Press CMD" and
“+10V" terminals (compensating pressure will be controlled
by maximum setting on pump or remote compensator if used).

. For electrohydraulic pressure only, eliminate volume com-

mand signal, and place jumper between “VOL CMD" and
“+10V" terminals or use 801179 pressure driver card.

. Figures | thru 1l show nominal input vs. output relationships.

The actual values will vary with component tolerances. Full
volume range will be realized with 0 to 7 volts. Full pressure
range will be realized with 0 to 7 volts, or 0-500MA.

. Pump shown is a clockwise rotation. For a counterclockwise

rotation LVDT feedback is on opposite side.

SHOWN WITH
*“S’” OR “SE”’ OPTION

AP11/211 Amplifier
For Use With One Or Two Pumps
ol2
=|5
- =0 e|5
_,‘_‘jag*_'gchADCBA
olw
>|x
a
o|eo|e|e|s]|0]|0|0]|0|0]|0|0|0]|0 |0
Supply I_
Voliage
(115V/B0HZ)
L]
—
pJclela] *MV oJc[s]a] [o]cTea
Volume P
PPC Valve Command Command Pump #1 Pump #2
693705 Pipe Signal Signal Feedback Fesdback
694586 St. Thd. (It Used)

Typical Hookup for Infinitely Variable
Electrohydraulic Pressure and Volume Control

7. For further detail on installation of AP11/AP211, refer to FIG. IV

drawing MC801036. '

100 2500 2500 7

82 g 2000 4

w w w 2000 4

52 60 A 55 1500 535 1500 4

« y. ao , io

w o 40 - = @ 1000 = 9 1000

- 3% 500 4 3E 5007

a
fo N MiN. * AN,
0 1234567 0 123456 7 PRESS 0 200 400 600 PRESS.
Volume Command Voltage Pressure Command Voltage Input Current (MA)
Nominal output flow vs. input command Nominal output pressure vs. input com- Nominal input current vs. pressure
voltage when used in conjunction with mand voltage when used in conjunction when used in conjunction with a current
AP1 1/211 amplifier and 694586 propor- with AP11/211 amplifier and 694586 source and proportional pressure con-
tional pressure controller. proportional pressure controller. troller 694586.
FIG. | FIG. Il FIG.

Parker Hannifin Corporation
Fluidpower Pump Division
Otsego, MI 49078 45
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Ordering Information

Variable Volume Piston Pumps

Series PAVC 65

PAVC

65

Pump Displacement Bearing  Shaft Outlet Inlet Differential Volume Control Seals Design
Axial Piston Fluids Option Rotation® Control Stop Options Series
Variable Option
Controllable |
65 CM¥REV
(4.0 In%Rev.)
| Seals
Code | Rotation® Code | Description
- | Buna-N
Fluid Option R | Right (CW) Omit (Su;andard)
Code | Description L Left (CCW)
Omit | Mineral Based * Viewed from shaft end
W | Water Based
Difterential Options
Bearing Option Code | Description
Code | Description Omit | Non-Adjustable Differential
Omit | Single Plece Shaft 4 Adjustable Differential Control Options
*9 | Dual Bearing Code | Description
* For applicalions where side load Standard Pressure Compensated
be e;mm: Maxe s'doeload :‘g agy Omit | Setting Pressure 300-3000 PS!
Typical Applications: (21-207 Bar)
Bell/chain drive - -
v I"mem"ge Volume Stop Options ‘2 PressurFel:NFl&o:P(L:admnSenss%
Fool mount installations Code | Description C_| Press, 779
omit | Volume Stop Pluaged H | Pressure Compensated & HP Uimiting
op Tige 1M | Remote Pressure/Servo PSI
2 | Maximum Volume Stop Mg | Remote Pressure/Servo PSI
prery— 5 Max. Vol. Stop With O-Ring (Requires Pressure Signal) Ext.
ption ys | Servo Press. & Volume wiint. Sensing
Code | Description (Requires PPC, Amplifier & Seq. Valve)
Omit | Straight Key (SAE C) tsE Servo Press. & Volume w/Ext. Sensing
- (Requires PPC, Amplifier & Seq. Valve)
8 Spline (SAE C) Inlet Port AM | Remote Press. & Flow Compensated
Code Type Locatlion CM | Remote Press, Flow & Power Comp.
Omit | SAE Str. Thd. Rear HM | Remote Press. & Power Compensated
2 SAE Flange Ti Horsepower controlled ps (H, C, HM or CM) must
Outlet Port i have maxi h wm, Eimit specification at a
Code Type Locatlon psmu.da:drivelspeed (RPM) included with order.
Omit |SAE Sir. Thd.| Top tPumps with M, ME, S or SE controls wil be set to
compensate at 3000 PS! (207 Bar) unless Chart #1
otherwise specified. |
Flange Kit Accessories for S & SE Options
Kit Ir.zcludes.Bolts And O-Ring. These Are 4-Bolt SAE Style Flanges. PPC Valve 694586
See installalion section page 58. Amp Single Pamp P11
5 4F 2 4 1 A A Amp Double Pump AP211
Seq. Valve (40 GPM Max.) | SX6P/SX6V(-)
J J j Seq. Valve (90 GPM Max.) | SX10P/SX10M(-)
Size Ports Seals Design
Series
24 | 1z 1 | neTF A |Bunan Ordering Notes: Chart 1
*Unless otherwise specitied, ltem
. . pump is shipped at maxi-
Weight and Package Size mum GPM (1800 RPM) end | RPM
set to 1000 PS!I (69 Bar). PSI
Model Weight Length From Mounting Height [n Width In When factory settings are re-
In Pounds Face In tnches (CM) Inches (CM) Inches (CM) quired, the items shown in | H.P.
PAVC 65 50 8.82 (22.4) 7.42 (18.8) 8.00 (20.3) Chart #1 must be included [TEEm
with order.
Parker Hannifin Corporation
Fluidpower Pump Division
Otsego, M| 49078 46
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P | | VS5M
DIRECTIONAL CONTROL VALVES

SOLENOID ACTUATED, DIRECT OPERATED

CONTINENTAL
HYDRAULICS

NFPA SIZE
Do3 )
(FORMER D01}
TYPICAL PERFORMANCE SPECIFICATIONS
INAL .
!!IROMW @ 4500 psi 7 gom 27 lpm
CSA CERTIFIED RATES @ 1000 psi 12 gom 46lpm |
o —BASTe | eve | v
OPERATING @ ! psi
bar pal 7 6 5 INTERNAL {2-ports) ; :
16 YAV/.RPL LEAKAGE  4eoopsifoosus | 497 57 mim
4V 4 p MAX. CYCLE AC Solenolds 400 cpm
‘200 yav 3 RATE DC Solenoids 300 cpm |
12 - [ / T4 4 2 MOUNTING NFPA T3.5.1MR1 - 1884 - DO3
% J1so / / // A SURFACE ISO/D I S 4401 - SIZE 03
/ y. i 75 bs. 125k
w | / » WEIGHT Single Actustor 2 g
2 oo / p s Dowbie Actuator | 35bs, 158 kg
g - AN SPOOL CODES AVALABLE AB,EF.F1,GHJ, KLNQ
® o ,/IL/? .
s g7 > NOTES:
1 =t @ Pressuro rates apply 1o all valves except with code B8L coils.
0 ml Limitations with Code 68L colls are: P, A, B ports Max. 1500 psl,
__oip-no 2 P e B 10 12 14 mmc@mms&ﬂwm&ﬂy‘ob1m
S ' 10 ' 20 2 @ @ B SUS. Code P with DC volt colls only.
FLOW RATE @ Incudes surges.
FLOW PATH AP CURVES
FLOW CURVE NUMBER |
goo SPOOL SHFTED SPOOL CENTERED
PoAorB | ABoT |PoAorB | AwBoT| PoT
A 2 1 - - —
B 5 1 5 4 4 All pressure drops shown on this data page are based on 100 SUS fluid
E 2 1 - 4 — viscosity and 0.87 specific gmvity. For other viscosities see below.
. - ! - 1 4 | - Fuid Csfusfos[ 2[4 [54] 6|7 |8
G‘ 8 1 - 7 - Viscosties | SUS| 75 | 100 | 150 | 200 | 250 | 300 | 350 | 400
. : 12 2 = = Multipir 0.83 [1.00 | 1.11| 1.19 | 1.26 | 1.32] 1.37 | 1.41
J 2 1 4 __ — For any other specific gravity (G,) the pressure drop (A P) will be
X 2 " — a — approximalely A P, = A P (G /G).
L ] 5 - —_ 4
N 2 1 4 — -
SUBPLATE S (FULL CIRCU)

1.10




VS5M
DIRECTIONAL CONTROL VALVES

SOLENOID ACTUATED, DIRECT OPERATED

CONTINENTAL
HYDRAULICS

MAXIMUM FLOW SPOOL CODE
A B F F1 G L E&K J&N H&Q
FUNCTIONCODE | Ac IDC|AC | DC|AC|DC (AC |DC |AC |DC | ACDGC | ACDC | ACNC AC/DC
r 1 (30) |(38) | yp (0| (200 2N (D) Jpn [mn | WA NA NA NA
8 110 8| 8|7 17

(38)
10
(lpm) & 1000psi (48) ({23) | {46) | (23} | (50) 1 (30)
wm@{TObar) ( 2 i o116 |12l g WA [ WA (WA [ NA |  NA WA NA NA
F 35 (57) |(57) [(46) | (30) | (50) | {23} ({38) ({30} |{50) [{50) | (38} {50} {50) (23}
15 |15 |12 8 |13(6 |08 [13 |13 10 13 13 6
1 (38) (3.')) (38) NA {3‘.)) (23) (19) “9) NA | NA NA WA WA WA
108 |10 8|6 |5(5
{lpm} ., 4600psi (38} ((19) [(46) | (23) } (50} | {30)
mm@(315bar) 2 o 5% 126|138 WA [NA (NA | NA| NA WA NA NA
as (46) |(46) |46} [(3)| . | . [(1) [(12) [(46) ((23) | (16} (38} |{23} | (38) (12)
: 12 |12|12] 6 i3 (12/6| 4 |10/6]| 10 3
Notes: N/A = Not Avadable Performance measursd on a four-way dircuit (full
Max. flow with Coda 6L sokanokis = 5 gpm, 1500 pst MAX. circuit) Performance may be reduced from that
* Max. flow 12 gpm, Max. pressure 2500 psi {4600 psi as a DOB size piot vaive) shown i a three-way circuit (half circuit) Is used,
_"wO%Wmh Le. A or B port plugged.
SPOOL DESCRIPTION
CODE SYMBOL SPOOL FUNCTION CENTERPOSITION |  CROSSOVER

All ports blocked Al ports blocked

+ | XD | X

> | [XIETT | XCEEHE T o | e o
e | [XEIITT | OB s | oo
¢ | (LX) | DCETHELTD e [ o

n | X i
e DI[B]X[ ‘ Thosac T EAon B b
o | THDXH DAHIRTHL faesl Ao open

| [HIEX] o | M
K 4.8 bockad Al ports blocked

PioT
A& B blockd Al ports open

HEHIREX]
Code F1 avallable on Code 1,3

| a IXIHIT | DHEHTT | feee At jorscon Cod B s avelablo on Godo

1 with DC solenolds.

d

1.1



CONTINENTAL
HYDRAULICS

VS5M

DIRECTIONAL CONTROL VALVES

SOLENOID ACTUATED, DIRECT OPERATED

TYPICAL ELECTRICAL AND RESPONSE 'l:IME

PRUSH
VOLTAGE S | VOLTAGE HOLDING | HOLDING | RESPONSE TME
SOLENOW CODE | ppeouencY | LTS G(TE‘T CURRENT | POWER | (MILLISECONDS)
A | oon | VOLTS-HZ | MN-MAX | MAX | (AMP) | (WATTS) | SOLENOD | SPRING
120-60 | 108-126 A 21 12 15
B o5 | s | 20 AS 21 14 15
120-60 | 108-1%2 18 10 2 %
- 110-650 | 99-121 110 20 0.5 3 2
M0-80 | 216-25 21 2 12 15
oIk u 220 -50 198 - 251 110 ] ol 14 15
w5 -0 | 27| A7 2 12 15
M0-50 | 216-25%5 2 2 14 15
oL | 42 40C 21-28 1.00 1.00 4 * )
I 1200 10-13 200 2.00 % % ®
DIMENSIONS
(MILLIMETERS)
INCHES
TWO LEAD WIRES FOR EACH
SOLENOD ACCESS TO MOUNTING BOLTS (4)
APPROX. (183.0) LONG 7 [ TORQUE 45 B USE A 532 HEX WRENCH
HAND TORQUE ONLY "~ ey, @@'
FOR SOLENOID NUT —§ |
i -4 -
M CLEARMNCE | W22~ | 77 acon) '
FOR COIL REMOVAL [a2 oL [ 2.0
8.7
e .
iy PR () DOUBLE SOLENOID AC——- NEPA DO3 Sizé
T+——2) 5ouBLE SOLENOID DC ————- (Former DO1)
172-14 NPT (1382 FOR INTERFACE PATTERN
%CNE% ¥ ¢ ¢4 SINGLE SOLENOID AC—- SEE MOUNTING SURFACE
251t ibe iy (15 e {153-2) _ginGl E SOLENOID DG SECTION
MAX. TORQUE l"_ 06 “5-03
"'(1.9%)"" ELECTRICAL
BOX MAY BE
] _ T ™ ROTATED 180°
| T (ox) [soctroo SOLEROD
213 - w
20 £ By ‘ ; i
Ve 224 | < o z —
oy 88 | \.-f -
(225) !
—> 3&5;)‘ Novermoe P m””‘--—-—%'}—»l - 0 T
s (SOLENOD o)
179 [ ] enDsomy; % an PCRO- ™

ATION PN
{3.0) DIA. x (3.0} LONG
A2 a2

1.12



VS5M |
INENTAL
DIRECTIONAL CONTROL VALVES fl%IuULlcs

__ SOLENOID ACTUATED, DIRECT OPERATED

CODE B5H Quick disconnect for single or doubla solenoids CODE C Low profile electrical box with body grounded coils
Top elac. box with sealed 5-pin male receptacie 2 LEAD WIRES °{15:83,&) LONG APPROX.

; SOL A {LONG)

_ * %

@ (548) jj]”‘ BHORD
? I 215 Htl —- - H-

T T ¥

- NOTE: 1. Common solenold grounds (1 wire
NOTE: 1. Connector meets NFPA ea cofl) inside elec. box to valve body.

recommended standard T3.5_20M-1580 2. D.C. voltage coils only

CODES L1 0ORL2 CODES 33L THROUGH 44L
Solanoid Indicator Lights Solenold(s) with (o ay, POUBLE S0LENGID

DIN 43650/1SO 4400 (387 SWOLE SOLENOD

] =ttt ' (form A) connector(s)  EMux(y ¥
f e T3
7 5
s - | NOTE: 1. No electrical box | ” R
NOTE: 1. Top elec. -El — - :mhd m""’ Em
box required ¥ -
e ] Commackns o o

ORDERING INFORMATION

Notes: O Avaiiable with DC voltage solenoid codas only.
@ Avallable on single solenoid valves only.

TYPICAL ORDERING copE: VS5M-1A-GB-60L @ Avaiizbla with DC voltage, lead wire solencids only.
1.13 ‘
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CONTINENTAL
HYDRAULICS

DIRECTIONAL CONTROL VALVES

m FLOWS UP TO 175 GPM
B PRESSURES UP TO 4600 PSI

B UP TO 5§ ACTUATORS:
Solenoid, Air, Cam, Lever and Oil

® UP TO 12 SPOOL OPTIONS

INTRODUCTION
SEALED WET ARMATURE SOLENDOIDS
Maximum protection against moisturs,
corrosion and dint.
e A

STANDARD MOUNTINGS

Conforms to NFPA and
ANSI1S0 standards. O-
rings included.

INTERCHANGEABLE SPOOLS

Provide easy fiald maintenance.
No matching of parts.

LOW CROSS-PORT LEAKAGE

Premium bere honing and spool
grinding results in less leakages,
Jess energy wasted,

STATIC O-RING DESIGN

Eliminates extarnal leakage,
guards against contamination. No
seals to wear out causing
prematitre valve failure,

FEATURING:

W Low pressure drops to reduce heat
‘ loss and increase efficiency.

- B VITON seals standard
m Compact design

OPERATOR PROTECTION

High termparature elements are
isolated from direct contact.

2-WIRE LEAD
50/80 Hz code standard for
increased application flexibility.

SPOOL “U" GROOVES

Impraves contamination tolarance
of spools over conventional "v*
groovaes. Significantly reduces
spool hang-up resulting in loss of
production.

NO DYNAMIC PUSH-PIN SEAL
Up to 50% greater shitting forces
result at the spool. Higher
malfunction points.

MOUNTING BOLT

Heads are below spool center line
0 reduce body distortion and
spool stick.
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DIMENSIONS

X

% HyprAFORCE
y

 MP08-40

|—TRAVEL & 90°
ROTATION TO DETENT
.20

0.20
5.1

\ 1.00
2.36 | 2% ACROSS

O\

©

0
i

INCH
MILLIMETRE

SEE FULL SCALE CAVITY
DETAIL, PAGE 0.060.2

ORIFICE DISC MAY NOT BE
USED WITH THIS PRODUCT.

—
113 |
8.7
-

N

1/4-20 UNC-
2A THD
2.094 THRU
FOR ROLLPIN
ATTACHMENT

DETENT PIN
OPTIONAL

MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.); MP08-40 - -
Steel with hardened work surfaces. I T
Zinc-plated exposed surfaces. [
Buna N O-rings and back-ups Option Porting Seals
standard. Plastic knob optional. Threaded Shaft/ CartridgeOnly 0. N Buna N (Std.)
Standard Ported Body: Weight: 0.18 Spring Return T 1/4in.NPTF 2P V Vifon A
kg. (0.40 Ibs.); Anodized high- Threaded Shaft/ 3/8in. NPTF 3P
strength 6061 T6 aluminum alloy, Lock Position Pin R SAE6 6T
rated to 240 bar (3500 psi). See Black Plastic Knob/ 1/4in. BSP* 2B
page 6.040.1. Steel bodies avail- B ksglf'"? R:“:t';'/ K 3/8in. BSP* 3B
. ack Plastic Kn
able; consult factory. Lock Position Pin D “BSP Body;
Bed Plastic Knob/ UK. Mir. Only
Spring Return J
Bed Plastic Knob/

Lock Position Pin L

2.830.2



DIRECTIONAL VALVES

Manual, Spring Return, Pull-to-Shift = e

DESCRIPTION
A 4-way, manual, pull-to-shift, spring-return, directional hydraulic cartridge valve.

Series operation is prohibited due to the tank port (®) pressure rating.

OPERATION

In its steady-state spring-offset position, the MP10-40 directs flow from @ to @, and

from @ to @ (tank). ,

In the actuated (pulled) position, the cartridge directs flow from @ to @, and from @ to

@. Note that all ports are open in transition.

E" S e @ A unique pull-and-rotate feature for holding the positive actuated position is optional.

e e A 80° rotation is required to position at the hold slot. The valve resets to spring-return
@ G de-actuated with a slight pull and a 90° turn from the locked actuated position.

@ FEATURES
+ Hardened spool and cage for long life.
: (‘D » Remains closed to 14 bar (200 psi) back-pressure.
= . . » Optional rotational lock position.
« Industry common cavity.

SYMBOLS RATINGS
Operating Pressure:
USASIISO: On ®, @ and ®: 207 bar (3000 psi)
@'l’ ® On @ (Max.): 14 bar (200 psi)
i1—h Proof Pressure: 350 bar (5075 psi)
[ILETY ! Flow: See Performance Chart
l Internal Leakage: 82 cc/minute (5 in.¥/minute) max.
i @”\ Q @ Mechanical Pull Effort Required: 7.3 kg. (16 Ibs.) installed; 8.2 kg. (18 Ibs.) to (
« (L travel 3.2 mm (0.125 inch); 8.6 kg. (19 Ibs.) to detent
. Temperature: -40 to 120°C
TRANSITION: | Filtration: Recommend 25u nominal or better
| ; @ T® Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 6 to
|.|_A. ok i 420 cSt (45 to 2000 ssu)
P WL/ i ok ! Installation: No restrictions; See page 0.020.1
I @ I l@ Cavity: VC10-4; See page 0.070.2
P — Cavity Tool: CT10-4XX; See page 6.300.1
Seal Kit: SK10-4X-MMT; See page 6.025.1
PERFORMANCE (cartridge Only) :
Q0@ —; @tV ---

] 32 cSt/150 ssu oil at 40°C
< 6.9100
5 5.2/75 4
o P
é 3.4550 7//
S 1ms —=54
@ L
T 75 15.1 227

2 4 6

FLOW lpm/gpm

2.850.1 e ';"‘l""”‘:“"‘"ﬂ



DIMENSIONS

g HyYDRAFORCE
y J

MP08-30

|—TRAVEL & 90°
ROTATION TO DETENT

150 T

A3

S 4
e

0.20
':1 38.1

125 |
31.8_2.50
63.5
1/4-20 UNC-
2A THD
£.094 THRU
FOR ROLLPIN
ATTACHMENT
DETENT PIN
OPTIONAL
1.00
2.36 | 35 4 ACROSS
59.9 | FLATS
A TORQUE -
%O ft—lbs)
27.1 Nm
0.6 T
me 2 |2
- 29.7
e
: : —+H-H
2.62 S ()
INCH 665
MILLIMETRE | } i
SEE FULL SCALE CAVITY D £ ﬁ:_[o 08
DETAIL, PAGE 0.060.1 _Fed S
ORIFICE DISC MAY NOT BE 025 | | D200 '
USED WITH THIS PRODUCT. .4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.23 kg. (0.50 [bs.); MP08-30 -
Steel with hardened work surfaces. T T ‘]‘ ‘r‘
Zinc-plated exposed surfaces.
Buna N O-rings and polyester elas- Option
omer bjtc"'ulps standard. Plastic Threaded Shaft Cartndge Only N Buna N (Std.)
nob optional. Spring Return T 1/4in. NPTF 2P V Viton A
Standard Ported Body: Weight: 0.27 Threaded Shaft/ 3/8in. NPTF 3P
kg. (0.60 Ibs.); Anodized high- Lock Position Pin R SAE6 6T
strength 6061 T6 aluminum alloy, Black Plastic Knob/ 1/4in. BSP* 2B
rated to 240 bar (3500 psi). See Spring Retun K 3/8in. BSP* 3B
. page 6.040.1. Steel bodies avail- Black Plastic Knob/ ]
able; consult factory. Lock Position Pin D resr Body:
Bed Plastic Knob/ y
Spring Return J
Bed Plastic Knob/
Lock Position Pin L

2.820.2



DIRECTIONAL VALVES

o~ Manual, Spring Return, Pull-to-Shift

DESCRIPTION

A 4-way, manual, pull-to-shift, spring-return, directional hydraulic cartridge vaive.
Series operation is prohibited due to the tank port (®) pressure rating.

OPERATION

In its steady-state, spring-offset position, the MP08-40 directs flow from @ to @, and
from @ to @.

In the actuated (pulled) position, the cartridge directs flow from @ to ®, and from @ to
@®. The spring chamber is vented at @.

BN

A unique pull-and-rotate feature for holding the positive actuated position is optional.
— A 90° rotation is required to position at the hold slot. The valve resets to spring-return
@ , de-actuated with a slight pull and a 80° turn from the locked actuated position.
' FEATURES

» Hardened spool and cage for long life.
« Pressure to 14 bar (200 psi) on ®.
- Optional rotational lock position.
« Compact size.

SYMBOLS RATINGS
Operating Pressure:

USASI/ISO: On @, @ and @: 240 bar (3500 psi)

l On ® (Max.): 14 bar (200 psi)
©T (? Proof Pressure: 350 bar (5075 psi)
1T I Flow: See Performance Chart
: (-\ 1 Internal Leakage: 82 cc/minute (5 in.¥/minute) max.
A _@ @ Mechanical Pull Effort Required: 37.5 kg. (17 Ibs.) installed; 41.9 kg. (19 Ibs.) to
(EX travel 3.2 mm (0.125 in.); 44.1 kg. (20 Ibs.) to detent
TRANSITION: Temperature: -40 to 120°C
__I’ r— Filtration: Recommend 25u nominal or better
[ @ [ F Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 6 to

ce R 420 ¢St (45 to 2000 ssu)

Installation: No restrictions; See page 0.020.1
(©)) | Jr® Cavity: VC08-4; See page 0.060.2
il Cavity Tool: CT08-4XX; See page 6.300.1

Seal Kit: SK08-X-MMT; See page 6.025.1

PERFORMANCE (Carigge Orly) pag

@100, @to® Loop

_ 32 ¢SV150 ssu oil at 40°C

a 8.6/125

8

5 6.9/100 /

o

x 5275

G /

W o34m0 Ly

a 1.7125 /

g " =

'

a

38 75 1.4 15.1
1 2 3 4
FLOW Ipm/gpm

2.830.1



g HyprAa FORCE
y J

Check valves have optional bias springs and operate at flows
up o 150 Ipm (40 gpm}. Pilot operated check vaive madels
are available for flows up to 60 lpm {16 gpm).

Load shuttle check valves are available for flows up to 30 Ipm
(8 gpm).

Lock valves feature optional thermal reliefs and sealed
pistons. Models are available for flows up to 76 Ipm

(20 gpm).

Spool type logic elements offer multiple function or multiple
application potential, smooth shift transitions and low
pressure drop. Models are available for flows up to 190 Ipm
{50 gpm).

Manual spring return directional valves feature poppet or

spool construction with optional rotationat lock position.
Models are available for flows up to 57 Ipm {15 gpm).

Directional
Valves

Check valves for blocking or load holding

Pilot operated valves for remote actuation

Logic elements for multi-function applications
Manual spring-return or pressure actuated models
Operating pressures to 240 bar (3500 psi)

Hardened precision poppets, spools and cages for long life
and low leakage

Industry common cavities—compact sizes
Can be used to create innovative circuitry options

2.000.1



DIRECTIONAL VALVES

Check Valve

SYMBOLS

USASI: ISO:
@

@ | Yo

PERFORMANCE (cartridge Only)

Oto
(with 0.7 bar/1 0 psi sprm%)
32 cS¥/150 ssu oil at 40°

6.9/100

5.2175

PRESSURE DROP bar/psi
w

1.7/25
//
75 . 181 227 30.2
2 4 6 8
FLOW Ipm/gpm

2.010.1

DESCRIPTION
A screw-in, cartridge-style, hydraulic check valve for use as a blocking or load-holding
device.

OPERATION

The CV08-20 allows flow passage from @ to @, while normally blocking oil flow in the
opposite direction.

The cartridge has a fully guided check which is spring-biased closed until sufficient
pressure is applied at @ to open to @.

FEATURES

= Hardened seat for long life and low leakage.

« Optional bias springs for back-pressure application flexibility.
« Fully guided check assembly.

= Compact size.

RATINGS

Operating Pressure: 240 bar (3500 psi)

Proof Pressure: 350 bar (5075 psi)

Flow: See Performance Chart

Internal Leakage: 0.25 cc/minute (5 drops/minute) max. at 240 bar (3500 psi)

Crack Pr%ssure Defined: Gauge psi evident at @ at 16.4 cc/minute (1 in.¥minute)
attaine

Standard Bias Springs at Crack: 0.3 bar (4 psi); 0.7 bar (10 psi); 1.7 bar (25 psi);
4.1 bar (60 psi)

Temperature: -40 to 120°C

Filtration: Recommend 25u nominal or better

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 6 to
420 cSt (45 to 2000 ssu)

installation: No restrictions; See page 0.020.1

Cavity: VC08-2; See page 0.060.1

Cavity Tool: CT08-2XX; See page 6.300.1

Seal Kit: SK08-2X-T; See page 6.025.1




g HybprAFORCE
Y J

CV08-20
DIMENSIONS
+
0.75|
1 2.00
50.8
[T T1 4 o
. - 0.6
{g‘_‘:_r 15.2
HHE
: + :C :‘:?‘l - —
INCH J H _[%3_
MILLIMETRE 0.13 _I L@ 1.62 .
SEE FULL SCALE CAVITY -3 41.1
DETAIL, PAGE 0.060.1 + BSP BODY - 55.9
MATERIALS TO ORDER
Cartridge: Weight: 0.05kg. (0.121bs.);  CV08-20 - - -
Steel with hardened work surfaces;
Zinc-plated exposed surfaces;
Buna N O-rings and back-up Porting Seals Bi rl
standard. Cartridge Only 0 N BunaN(Std.) 4 0.3 bar (4 psi)
Standard Ported Body: Weight: 0.16 1/4 in. NPTF 2P V Viton A 10 0.7 bar (10 psi)
kg. (0.35 Ibs.); Anodized high- 3/8 in. NPTF 3P 25 1.7 bar (25 psi)
strength 6061 T6 aluminum alloy, SAE 4 4T 60 4.1 bar (60 psi)
rated to 240 bar (3500 psi); See SAE6 6T
page 6.040.1. Steel bodies avail- SAE 8 8T
able; consult factory. 1/4 in. BSP* 2B

"3/8in. BSP* 3B
1/2 in. BSP* 4B

*BSP Body;
U.K. Mfr, Only

2.010.2



DIRECTIONAL VALVES

- Check Valve

» Loge

SYMBOLS
USASI: ISO:
@ @
1 1o I
@ ®
PERFORMANCE (canridge Only)
Qto®@

with 2.1 bar/30 psi spring —;
with 0.34 bar/5 psi spring - - -;
32 cSt/150 ssu oil at 40°C

B 8.6/125
g Ve
3 A
6.2/100 y
8 i
& 52715 b 7L
S / ,/'
W 3450 L —
? -
@ 1725 —
uw N
[+ -
o

18.9 37.8 56.8 75.8
5 10 15 20

FLOW Ipm/gpm

*2.020.1

DESCRIPTION
A screw-in, cartridge-style, hydraulic check valve for use as a blocking or load-holding
device.

OPERATION

The CV10-20 allows flow passage from @ to @, while normally blocking oil flow in the
opposite direction.

The cartridge has a fully guided check which is spring-biased closed until sufficient
pressure is applied at @ to open to @.

FEATURES

« Hardened seat for long life and low leakage.

+ Optional bias springs for back-pressure application flexibility.
» Fully guided check assembly.

« Industry common cavity.

RATINGS

Operating Pressure: 240 bar (3500 psi)

Proof Pressure: 350 bar (5075 psi)

Flow: See Performance Chart

Internal Leakage: 0.25 cc/minute (5 drops/minute) max. at 240 bar (3500 psi)

Crack _F’n:’ssure Defined: Gauge psi evident at @ at 16.4 cc/minute (1 in.%/minute)
attaine

Standard Bias Springs at Crack: 0.34 bar (5 psi); 1 bar (15 psi); 2.1 bar (30 psi);
4.8 bar (70 psi)

Temperature: -40 to 120°C

Filtration: Recornmend 25u nominal or better

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 6 to
420 cSt (45 to 2000 ssu)

Installation: No restrictions; See page 0.020.1

Cavity: VC10-2; See page 0.070.1

Cavity Tool: CT10-2XX; See page 6.300.1

Seal Kit: SK10-2X-T; See page 6.025.1




<&_Z_;; HyorAFORCE
-}

PR10-30

DIMENSIONS
1.25
31.8
R
F3 381 ’
I ] —[
[ = 312
—E——ZE‘J =g 5 MAX.
3.34 1.00
g 52 4 ACROSS
FLATS
2 / TORQUE —
' 25 ft-Ibs
r (33.9 Nm) _
max. i —I
i~ 1 . _1.
0.74 L _
gl L
181 04 212 @LI— T 34.5 N
46.0 a3 REETE =T
53.8 W
04®@ T
262 LLd )
66.5 pic
@ L + | A qf
INCH J AN - to.2s
MILLIMETRE 0.25 __j ®D 200 !
SEE FULL SCALE CAMITY 6.4 50.8
DETAIL, PAGE ©.070.1
MATERIALS TO ORDER
Cartridge: Weight: 0.27 kg. (0.60 Ibs.); PR10-30 - - - /
Steel with hardened work surfaces. _I:"[:_ -
Zinc-plated exposed surfaces. Buna
N O-rings and polyester slastomer men lon ing in bar
back-'ups standard. Anodized 1/4in. Hex Allen Head A (Blank) for Adjustable, or
aluminum knobs and caps. 1-1/2 in. Dia. Specify, for example:
Standard Ported Body: Weight: 0.36 Alum, Knobs B M25 25 bar
kq. (0.80 Ibs.); Anodized high- Option A with Cover Cap C M100 100 bar
strength 6061 T6 aluminum alloy, Factory Preset Non-Ad|. F In_ in psi*
rated to 240 bar (3500 psi); See page Factory Preset; {Blank) for Adjustable, or
6.042.1. Steal hodies available; Hidden Adj. H Speci /\ for example:
consuit factory. Option C w/ 9.0 9C0psi
Lockwire Holes L 21.0 2100 psi
Panting l Spring Range
Cartridge Or||y 0 4 5(5) to 27.6 bar
) (80 to 400 psi)
S T o 8 13.81055.2 bar
in. {200 to 800 psi)
SAE6 6T Seals | 15 20.7to 103.4 bar
SAES 8T Buna N (Std.} N (300 1o 1500 psi)
1/4in. BSP* 2B VionA v 21 27.610 1449 bar
3/8in. BSP* 3B (400 to 2100 psi)
*BSP Body: 'Adjustable vaives will be preset to
U.K. Mir Only approx. 50% of spring max. potential.

4.230.2



PRESSURE CONTROLS

Pressure Reducing/Relieving

9

R

SYMBOLS
USASI/ISO:

I "';
i
PERFORMANCE (canridge Only)

W/ Nom. 69 bar/1000 psi Setting
32 cSY/150 ssu oil at 40°C

207/3000

17272500

13872000

103/1500

69/1000

35/500

PRESSURE RISE bar/psi

14 75 38 38 75 114
3 2 1 1 2 3

0
Relieving Reducing
FLOW RATE Ipm/gpm

4.2401

DESCRIPTION

A screw-in, cartridge-style, direct-acting, spool-type, hydraulic pressure reducing/
relieving valve with internal pilot and internal spring chamber drain, designed to act as
a pressure-regulating device for secondary circuits. It is intended for use in stable
input flow circuits.

OPERATION

in its steady state, the PR08-32 allows flow to pass bidirectionally from @ to @, with
the spring chamber constantly drained at ®.

On attainment of a pre-determined pressure at @, the cartridge shifts to block flow at
@, thereby regulating pressure at ®. In this mode, the valve also will relieve ® to @
at a variable value over the set reducing pressure.

FEATURES

- Adjustments cannot be backed out of the valve.
« Adjustments prohibit springs from going solid.

« Optional spring ranges to 152 bar (2200 psi).

» Hardened spool and cage for long life.

« Industry common cavity.

» Compact size.

RATINGS

Operating Pressure: 240 bar (3500 psi)
Proof Pressure: 390 bar (5700 psi)
Flow: 11.41pm (3 gpm) max.
Internal Leakage @ to @: 82 cc/minute (5 in.¥/minute) max. at 207 bar (3000 psi) to
90% of nominal setting
Standard Spring Ranges (Reducing Function):
3.4 t0 20.7 bar (50 to 300 psi);
6.9 to 41.4 bar (100 to 600 psi);
20.7 to 82.8 bar (300 to 1200 psi);
34.5 to 151.7 bar (500 to 2200 psi)

Temperature: -40 to 120°C with standard Buna seals

Filtration: Recommend 25y nominal or better

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 6 to
420 cSt (45 to 2000 ssu)

Installation: No restrictions; See page 0.020.1

Cavity: VC08-3; See page 0.060.1

Cavity Tool: CT08-3XX; See page 6.300.1

Seal Kit: SK08-3X-BM; See page 6.025.1
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% HyYDRA FORCE
: [
DIMENSIONS
115
v 2
1.50
—=a 381 DIA.
|
.
LB 3.12
- 79 2 MAX.
3.34 1.00 i |
5i8 L~ 254 ACROSS —\
FLATS
TORQUE -
20 ft—lbs
(27.1 Nm) T
max. J
0.60[ ~ 1
52170 1117
1.60 2‘12]@4 T 29.7
206 538 | i ]
2.62 {0
66.5
3 . i _l
W INCH +}. o
. MILLIMETRE 1l L —I_[O7-21_8
SEE FULL SCALE CAVITY 025 | | @200 '
DETAIL, PAGE 0.060.1 6.4 50.8
MATERIALS TO ORDER
Cartridge: Weight: 0.25 kg. (0.55 Ibs.); PR08-32 - - - /
Steel with hardened work surfaces. T—/—I—T T LT
Zinc-plated exposed surfaces. Buna
N O-rings and back-ups standard. Ajustment Option Setting in bar’
Anodized aluminum knob. 1/4 in. Hex Allen Head A (Biank) for Adjustable, or
Standard Ported Body: Weight: 0.27 Li2in Dia. 25 ob ey for example:
kg. (0.60 Ibs.); Anodized high- ) _Alum. Rnol M100 100 bar
strength 6661 T6 aluminum alloy, Option A with Cover Cap C .
rated to 240 bar (3500 psi); See Factory Preset Non-Adj. F fmmm. 1able. or
page 6.040.1. Steel bodies avail- Fact'_? dPre:eg; H (Blank) So;;eci usfor example:
able; consult factory. O;)tioennc :t/ 9.0 900 psi' :
Lockwire Holes L 21.0 2100 psi
Porting | | Spring Range
Cartridge Only 0 3 3.41020.7 bar
1/4in. NPTF 2P 6 (653 ttg 3?(1 %s;l
8 '"'SN:g E 3$ (100 to 600 psi)
?" Seals | 12 20.71082.8 bar
SAE6 6T (300 to 1200 psi)
. . Buna N (Std.) N
1/4in. BSP* 2B VitonA V 22 34.5t0 151.7 bar
3/8in. BSP* 3B (500 to 2200 psi)
*BSP Body; 'Adjustable valves will be preset to
U.K. Mfr Only approx. 50% of spring max. potential.

4.240.2



PRESSURE CONTROLS

o Pressure Reducing/Relieving

~

3 ®

° o @
®
SYMBOLS
USASI/ISO:

Om

| R )

ClLdlle |

PERFORMANCE (cartridge only)
Flow Characteristic
32 ¢St/150 ssu oil at 40°C
207/3000
:g 17272500
.B \
w 13872000
Q M ——
T 1031500 ]
T I
» 691000
E’ 35/500 — —
[ [ —
56 38 18 0 19 38 56
5 10 5 0 § 10 15
Relieving Reducing

4.250.1

FLOW RATE lpm/gpm

DESCRIPTION

A screw-in, cartridge-style, direct-acting, spool-type, hydraulic pressure reducing/
relieving valve with internal pilot and internal spring chamber drain, designed to act as
a pressure-regulating device for secondary circuits. It is intended for use in stable
input flow circuits.

OPERATION

In its steady state, the PR10-32 allows flow to pass bidirecticnally from @ to @, with
the spring chamber constantly drained at @.

On attainment of a pre-determined pressure at @, the cartridge shifts to restrict input
flow at @, thereby regulating pressure at @. In this mode, the valve will also relieve
@ to @ at approximately 10 bar (150 psi) over the reducing setting.

FEATURES

» Adjustments cannot be backed out of the valve.
« Adjustments prohibit springs from going solid.

« Optional spring ranges to 145 bar (2100 psi).

» Hardened spool and cage for long life.

« Industry common cavity.

RATINGS
Operating Pressure: 207 bar (3000 psi)
Flow: See Performance Chart
Internal Leakage @ to @: 82 cc/minute (5 in.%minute) max. at AP 207 bar (3000 psi)
Standard Spring Ranges (Reducing Function):
5.5 to 27.6 bar (80 to 400 psi);
13.8 to 55.2 bar (200 to 800 psi);
20.6 to 103 bar (300 to 1500 psi);
27.6 to 145 bar (400 to 2100 psi)

Temperature: -40 to 120°C with standard Buna seals

Fiitration: Recommend 25u nominal or better

Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 6 to
420 cSt (45 to 2000 ssu)

Installation: No restrictions; See page 0.020.1

Cavity: VC10-3; See page 0.070.1

Cavity Tool: CT10-3XX; See page 6.300.1

Seal Kit: SK10-3X-BM; See page 6.025.1




| | Barksdale
Maxtrol™ Field Adjustable Pressure Switch

o
Operating Characierislics
T Pressure Setting Range Appro_x.
Range Decreasing increasing AchlaJLun P;;Z"Jre :ﬂmﬁ
Min. Max. Min. Max. {Differential)
30"Hg(vVac) | 1"Hg | 28"Hg | 4"'Hg | 30" Hg 1-4"Hg 30psi | 96221-BB1
15 2.5 128 3 15 5-22 1060 96211-881*
3 1§ ' # § |, 3% ' hes 1000 | 96217 BEX |
50 : EET ooy 1000 | g6zuiEEd |
125 225 112 25 125 25-13 1000 96211-B84
250 70.0 220 50 250 10-30 1000 86211-B85
500 110 440 130 500 20-60 1000 96211-8B5
606 190 450 250 600 60-150 7000 45201-BB1
1700 "360 | 1450 430 | 1700 70-250 7000 06201-882
4400 1450 |-3900 | 1650 | 4400 | 200-500 7000 96201-BB3
7500 3650 | 6700 | 4000 | 758D 350-80G 12050 95207-BBA
Approximale Shipping Weight' 0.95 Ibs.
. General Description
Detail Data The 96201 sertes swilch ulilizes a sealed piston sensor. The 96211
Elactrical Conneclion Free leads approximately 12° long. and 96221 series swilches use a diaphragm pision sensor, Thase
N . swilches olfer field adjustable set points. The differenlial is fixed and
Pressure Connection 174" NPT n_1a!e. varies with pressure selliag.
Temperature Range 96201 series = - 40° lo 1B5°F. Elecirical Connections include Iree leads s standard with optiena!
96211 series = - 20% 10 165°F. spade terminals. DIN type camngclor or screw Iype connections, They
{ Y F Min. a5 noted) are enviranmenlally sealed and are resislant lo shock and vidration,
9E227 series = 0° o 165°F. Designed te deliver millions ol maintenance iree cycles, Ine sealed
Wetted Materials 952061 series 96211 & 96221 series pistpn and diaphragm pislon designs are ideaty suiled lor tiarsh
Body — Brass Body — Brass enviranments,
f“ Seals — Buma N o'ting Diapfiragm — Buna N
Piston — Slainless stee!
Housing Open lype plastic housing.
Approvals/Listings UL & CSA applied for
Optional Modlfications
Electrical 114" male Guick connechion terminals. To specily, add sutfix -T1 1o calalog number

DIN 43650 type conneclor lor PGS (5-8mr OD) cable size. To specily, add
sultix -12 lo catalog number.

#6 Screw lype cannections. To specily, add suffix -T3 to calalog number,
Wetted Material Body: Slainless steel. To specify. add suffix - SS to catélog number.
Diaphragm Sea! Other compounds available. Censull factory.
Process Connection  7/16-20 SAE type male siraight Ihreads wilh o'ring seal. Consult factory.

Adjustment fnstructions  Secure hex body with open end wranch. Hand turn adjustment sleeve clockwise
lo incrgase, counlerclockwise lo decrease sel point.

Ordering Instructions To enswre correct switch is (urnished. atways specily hull catalog number
{including required modilicalions) and service Example: 96211-BB2-55-72. WIRE CODE PRESSURE | VACUUM

Lead Calor Color
‘/- \ ) Normally Closed Bive Red
u Commaon Purple Putple

12" FREE LEADS
STANDARD Normally Qpen Red Blue
1A MALE OUICK CONHECT i -

TERMBULS (SUFFOX Ty
\ ELECTRICAL RATING
ADUSTME, Lirit Maximum Continuous
e Switch "3“:‘“ Current {Amps)
Class [Vatis] Rasistive | Inductive
125/250
50 G 5 5

All models incorpotale Underwrilers’ Laboratories,
Inc tisted and CSA approved single pole double
IMOw Snap-aclon swilches

VU4 HEX

' 14 NPT MALE
11 MODH ICATION PRESSURE PORT

STAKDARD WODEL

BARKSDALE CONTROLS DIVISICN, tMO INDIUSTRIES INC., 3211 Fruitland Ave., P.O. Box 58843, Los Angeles. CA 90058-0843, (213} 589-6181
2



BOMESTIC SALES AND DISTRIBUTION: o

’ Phone - Phone " Phone 0
State/City Name (Area) Wumber /O Narve (Wea) Numper  SB/CY Name (Area) Number
ALABAMA IMD INDUSTRIES INC. 404-251-7863 Baton Rouge Desselte-Maggard 504-293-3280 OREGON M0 [NDUSTRIES INC. 205-241-8812

{Atianta, GA) Standard Supply & Hard. 504-356-5211 (Seattie, WA)
Birmingham Activation, tnc. 205-942-1753 Lake Charies Standzrd Scpply & Hard. 318-433-8586 Eugene Spencer Ruid Power 503-485-7165
Theodore Activation, tnc. 205-653-5240 New Orisans Standard Supoly & Hard. 504-586-8400 Portiand Spencer Ruid Power 503-249-2835
ALASKA MAINE 180 INDUSTRIES INC. 203-883-3737 PENNSYLVANIA
Anchorage ARCTIC CONTROLS, INC. 907-561-7555 {Harttord, C) Eastern 10 INDUSTRIES IXC. 215-674-1698
(Philadeiphia)
ARIZONA MARYLAND MO INGUSTRIES [NC. 215-674-1888 W, Conshohocken Dees Corporation (VALVES)  215-826-5500
Scottsdale SCUTHWEST CONTROLS, INC.  602-945-1717 (Phitadetphia, PA) Westem [0 INDUSTRIES [NC. 412-343-5656
Tucson SOUTHWEST CONTROLS, INC.  602-885-2098 Battimore Lanier Enginesring Sales 301-789-6800 {Piisburgh) )
ARKANSAS MO INDUSTRIES INC. 404-261-7083 MASSACHUSETTS MO INDUSTRIES INC. 203-583-3737 Pittsburgh Staniey Berg, Inc. 412-923-1911
{Atianta, GA) (Harttord, CT) ~ Erie IMO IXDUSTRIES INC. 216-333-1805
N. Litts Rock Centro, Inc. 501-835-2193 MICHIEAN (Cleveiand, OH)
CALIFGRNIA Detrait M0 INDUSTRIES (NC. 313-585-3200 PUERTO RICO
Northern (MO INDUSTRIES INC. 415-342-3350 Troy R. H. Jackson Co. 313-689-9950 San Juan INGUSTRIAL AUTOMATION ~ 809-759-8300
San Francisco) '
Southern m([) mgumgsl INC. 213-868-2268 MINNESOTA RHODE ISLAND  [M0 INDUSTRIES IXC. 203-563-3737
{Los Angeles) Minneapolis THE HARTFIEL CO. 612-941-7300 (Harttorg, CT)
Bakersfieid Controico 8053238111 pogissippt  [MO INGUSTRIES INC. 404-261-7083  SOUTH CAROLINA (MO INDUSTRIES INC. 404-251-7063
Fresno Controico 209-485-9873 Atarta Atanta
LosAngees W R Ladewig Co. 23-12363M v e 205-942-1753 B & Maisan 704-554-8570
GardenGrove  Fluid Tech Sales/South 714-554-9090 (Charktte, NC)
San Diego Barbes Vaive & Supply 619-585-8484 MISSOURI 1M0 INDUSTRIES INC. 314-567-4005 :
COLORADO (St. Louis) s60.0065 SOUTH DAXOTA
Kansas City A W. Schulwz Co. 913- Eastern THE HARTFIEL CO. 612-941-7300
Denver WARREN FLUID POWER CO.  303-935-8400 St Lodis Nett Powes, e, 3147276200 (Mimeapois, M)
COMNECTICUT MO INDUSTRIES INC. 203-563-3737 MONTARA Western NORTHWEST PIPE
(Harttord) Bilings NORTHWEST PIPE FITTINGS, INC. 406-252-0142
Bridgeport M. A Setmon Co. 203-377-3525 FITTINGS, BC. 4062520142 (Bings, MT)
DELAWARE [0 IXDUSTRIES INC. 215-674-1632 NEBRASKA A W, SCHULTZ CO. 813-362-0265 TEMNESSEE MO [XDUSTRIES INC. 404-261-7063
(Pritadeiphia, PA) (Shawnes Mission, KS) (Attanta, GA)
INBUSTRIE X Chattanooga Activation, In¢. 615-267-8220
FLORIDA m?m 6A) BINC. oL ::'Vnml o e . Knoxvile Activation, Ing. 615-522-3406
1 INDUSTRIES [%C. 5-342-3350 Nashville Activation, tnc. 615-889-8472
Ampa State trstruments 813-933-7676 (San Francisco, CA) Memphis Centro, k. 901-357-1261
GEORGIA IM0 INDUSTRIES INC. 404-261-7083 Las Vegas IMO INDUSTRIES INC. 213-858-2268
(Atanta) {Los Angeles, CA) TEXAS
Decatur Activation, Inc. 404-981-6900 Eastemn PROCESS INSTRUMENT & Northern INO INDUSTRIES INC. 817-860-4242
CONTROL SYSTEMS 801-262-5568 (Daltas/FL Worth)
HAWAI (Salt Lake City, UT) Dallas Wissher Co. 214.239-8463
Honoluly BERKLEY ENGINEERING 808-845-9377 Odessa Lee Equipment 015-381-6738
(BAHO NEW HAMPSHIRE moﬂmnusm!s IXC. 283-583-3737 Southern 180 (NDUSTRIES INC. 713-443-1337
Korthern Spencer Ficid Power (VALVE)  206-763-0210 (Harttord, CT) (Houston)
Tower Equipment Co. (SWITCH)  206-644-2244 NEW JERSEY Beaumont Witsher Co. 409-832-6937
Southern PROCESS INSTRUMENTS & Northern IMO INDUSTRIES INC. 201-794-8315 Corpus Christi ~ Weisher Co. 512-851-0433
CONTROL SYSTEMS 801-262-5568 (Etmwood Pask) Houston Wisher Co. 713-683-6626
LLINGIS . Skillman The Truesded Co. Inc. 201-526-2900 San Astonio gﬂo- i;;:mgf
Northern IMO INDUSTRIES INC. 312-881-4808 Southemn MD IXDUSTRIES IXC. NS-074-1633
(Chicago) (Prageiphi. PA) uTAH
Rockford R R Roody Co. in. 815-399-1931 NEW MEXICO Saftlake Gty  PROCESS INSTRUMENTS &
Rock Istznd R R Floody Co. inc. 800-535-6639 Abuguerque  UTILITY PRODUCTS, INC. 505-899-8420 CONTROL SYSTEMS 801-262-5568
Soctherm m?s{musrﬁ Be. SISy vomx VERMONT 30 BEBUSTRIES INC. 203-563-3737
E. St Louis 0 mnmms .y 3105674005 Northeastern m? mmmcxrr)s INC. 203-563-3737 {Hartford, CT)
(St Louis, MO) Northern MO INDUSTRIES (NC. 412-343-5668 VIRGINIA %0 m IXC. 216-874-1683
(NDIANA {Pittsbargh, PA) (Phiadeighia, PA) '
Northern (M0 INDUSTRIES IXC. 3126814808 New York City, MO [NDUSTRIES INC. 201-794-8315 Raanoke Lanier Enginesring Sales 703-563-8600
{Chicago, iL) Long lstand (Etmwood Park, Nd) Virginia Baach Lenier Enginesring Sales B804-497-4846
Southern MD INDUSTRIES IRC. SIRAI98309 ot CAROLINA IMO INDUSTRIES OKC. 4042617063  WASHINGTON MO INDUSTRIES IXC. 206.241-8912
(Cincinnati, OH)
(Atianta, GA) (Seattie)
‘ Chasiotte Brown & Morrison 704-554-8570 Bettevue Tower Equipment Co. 206-644-2244
IOWA [MO [NDUSTRIES IXC. 3128814808 KORTH DAXO Tri-Cities Tower Equipment Co. 509-545-9309
(Chicago, It) BAXOTA Seattle Spencer Puid Power (VALVES)  206-763-0210
Codar Rapids A R Floody Co. bnc 3193761512 Eastern THE HARTFEL CO. 612-941-7300
- {Minneapois, MN) WASHINGTON, BC EM0 INDUSTRIES INC. 391-458-7521
KANSAS Western NORTHWEST PIPE {Landoves, MD)
Northoast (MO INDUSTRIES IXC. 314-567-4005 FITTINGS, INC. 406-252-0142 )
(St. Louis, MO) (Bilings, MT) WEST VIRGINIA
Shawnee Mission A W, Schultz Co. 9133620285 .o - Eastem o “‘”mz‘ﬁ 215-674-1633
[0 INDUSTRIES IXC. 9183-663-7231 (Philacetphia,
(Tuisa, 0K) Eastern m?umust:m e, 218-333-1805 Western 1360 IXDUSTRIES INC. 412-343-5688
i i Clevetand {Pittsburgh, PA)
Wichita Baker Fiuid Power 316-9043-0213 Cloveland Pactin Co. 216-261-5700
KENTUCKY IMO INDUSTRIES IXC. 513-489-5380 Cincinnati Paguin Co. 513-489-1117 WISCONSIN
(Cincinnati, OK) Northwest MO INDUSTRIES IXC. $13-585-8200 Eastern M0 INDUSTRIES INC. 414-321-1183
Louisville Paguin Co. 502-897-5510 {Detrokt, M) (Miwaukes)
—— Southwest 10 INDUSTRIES INC. 513-489-5300 Cedarburg Automation Enginsering inc. ~ 414-377-8000
(Cincinnati) Western THE HARTFIEL CO. 612-941-7300
Shreveport IMO (NDUSTRIES INC. 817-850-4242 {Minns2pois, MN)
{Dallas/Ft Worth, TX) GKLAHOMA
IMO INDUSTRIES INC. 504-486-8504 Tusa IMO INDUSTRIES INC. 918-663-7231 WYCMING WARREN FLUID POWER CO.  303-936-8400
{Kenner, LA) Tulsa Gauge & Instrument 918-622-5061 {Denver, CO)
WHERE T0 BYY: Imo Industries Inc. . (
Barksdale Controls Division

3211 Fruitland Avenue
P.O. Box 58843
Los Angeles, CA 90058-0843

Telephone: (213) 589-6181
FAX: (213) 589-3463



CIRCUIT SAVERS D

CARTRIDGE LOGIC ELEMENTS

SUN’s normally open modulatingpressure) elements function os restrictive type pressure compensators or, when modified with an internal orifice, os
the main stage of remotely controlled or remotely vented pressure reducing valves. Since the compensator version requires a separate external orifice,
these elements are generally incorporated into multi-function manifolds.

MAXIMUM SYSTEM PRESSURE 3000 PSI

SERIES 2 - SUN CAVITY T-2A
MAXIMUM INPUT FLOW - 15 GPM

2.81

B \\\

BASIC
CARTRIDGE
PRICE
MODEL LPF¥ XkD:* 39.00
Pg:sR)T PQT @ PILOTING SOURCE
@ CONTROLS
@ SEALS
PILOT FLOW [INTERNAL CRIFICE)—10 TO 15 CU. INJMIN.
SERIES 3 - SUN CAVITY T-17A
MAXIMUM INPUT FLOW - 30 GPM
l.2
’-HEX.
BASIC
CARTRIDGE
PRICE
@ MODEL LPH* kD% 4s.10

@ PILOTING SOURCE
@ CONTROLS
@ SEALS

PILOT FLOW (INTERNAL ORIFICE)—15 TO 30 CU. IH.J MIN,

SERIES 4 - SUN CAVITY T-19A
MAXIMUM INPUT FLOW - 60 GPM

.63
HEX,
w

PILOT FLOW (INTERNAL ORIFICE)—15 TO 30 CU. INJ/MIN,

BASIC
CARTRIDGE
PRICE

MODEL LPJX %kDV 140.70

@ PILOTING SOURCE
@ CONTROLS
@ VITON SEALS STANDARD

SPECIAL CARE SHOULD BE TAKEN TO ASSURE THAT THE PILOT CHAMBER (PORT 3) OF NON-GRIFICED CARTRIDGES (COMPENSATORS} 15 BLED OF ALL AIR AND 1S FULL OF Q4L
BEFORE STARTING UP REW SYSTEMS, .
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™ CIRCUIT SAVERS
CARTRIDGE LOGIC ELEMENTS

Pl

.‘ ® g :Iv .'..

SUN normally closed modulating (pressure) elements function as by-pass type pressure compensators or, when modified with an internal orifice, as the
main stege of remately controlled or remotely vented pressure relief or sequence valves. Since the compensator version requires a separate external
orifice, these elements are generally incorporated into mufti-function manifolds.

MAXIMUM SYSTEM PRESSURE 3000 PSi
BYPASS TYPE PRESSURE COMPENSATOR
NO INTERNAL ORIFICE -
- 3 "AFTER ORFICE"
- SUN’s normally closed by-pass type compensator cartridge will "?, """ 1
3 modulate to maintain o constant pressure drop across an extema! con- » | |
§E £ trol orifice, regardless of upstresm or downstrem pressure variations. 2 I I
= Excess oil flow is by-passed to tenk at the work pressure rather than ot T :
Lo 2 system reliet pressure, resulting in a cooler running circuit. Normally : s
- supplied as o non-adjustable cartridge (X}, an adjustabfe “tuning” ver- -- | GONTROLLED
3 i~ sion (L) is also offered if it is necessary to vary the pressure drop across i o 1 fow
AREA RATIO 121 the compensator to increase maximum flow. or otherwise tune the valve BET i EXTERNAL
PORT 1 TO PORT 3 to o particular system, The external orifice may be fixed or varicble,
including the variable orifice created by proportional type directional
valves. TYPICAL APPLICATION
MAIN STAGE PRESSURE RELIEF VALVE 3 70 REMOTE
r--3 INTERNAL ORIFICE - PORT 1 TO PORT 3 r - - -7 - PRESSURE OR
i3 : < ONTROL
I p SUN’s normally closed modulating {pressure) element with an inter- ?
1 P nal orifice serves as the main stoge for a pilot operated relief or sequence . 22‘%&‘2‘&%‘“
i - ! |2 valve with remote pressure control and/or externally controlled venting. FLNCT“ON
” SUN’s RBAC *** direct acting relief cartridges (p. 1.47) make excel- __3 Car ke
T lent remote pressure contral operators for these volves. 1 PRESSURIZED)
. 1 TYPICAL APPLICATION
CARTRIDGES
SERIES 1 - SUN CAYITY T-11A
MAXIMUM INPUT FLOW -15GPM
BASIC
CARTRIDGE
PRICE
. MODEL LRD* %Dk 28.60
® PILOTING SOURCE
@ CONTROLS
PILOT FLOW (INTERNAL ORIFICE)— 10 TO 15 €U. INAMIN, @ SEALS
NORMALLY CLOSED MODULATING ELEMENTS - CARTRIDGE OPTIONS
@ PILOTING SOURCE @ CONTROLS @ SEALS
ALL ALL LRD* | | pu»
CODING MODELS CODING MODELS CODING LRF
Internal Orifi
.‘-x.A F‘ortrr;ato Plo:te:i +3.00 x Non-Adjustable + .00 N Buna N + 00|+ .00
“Tuning” Adjustment
| C External Pilot + 00 L Le:l:;?gof - }5“?:1; 0N screw +4.00 V Viton +1.50 | +2.00

HOTE: SPECIAL CARE SHOULD BE TAKEN TO ASSURE THAT THE PILOT CHAMBER (PORT 3) OF RON-ORIFICED CARTRIDGES (COMPENSATORS) 1S BLED OF ALL AR AND [S FULL
OF OFL BEFORE STARTING UP MEW STSTEMS.

8.13



V"

X

CIRCUIT SAVERS @

CARTRIDGE LOGIC ELEMENTS

SUN normally closed modulating (pressure) elements function as by-pass type pressure compensatars or when modified with an internal orifice, as the
main stage for remotely controlled or remotely vented pressure relief or sequence valves. Since the compensator version requires o separate external
orifice, these elements are generally incorporated into multi-function manifolds.

MAXIMUM SYSTEM PRESSURE 3000 PSI

SERIES 2 — SUN CAVITY T-2A
MAXIMUM INPUT FLOW - 30 GPM

.12
FHEX.—’
BASIC
CARTRIDGE
PRICE
MODEL LRFk kD% 39.40
P%T .,g%” @ PILOTING SOURCE
@ CONTROLS
@ SEALS
PILOT FLOW (INTERNAL QORIFICE)—10 TO 15 CU. INSMIN,
SERIES 3 — SUN CAVITY T-17A
MAXIMUM INPUT FLOW — 60 GPM
1.2
l‘HExs.-l
BASIC
CARTRIDGE
+ PRICE

MODEL LRH:k kD*k 49.90

@ PILOTING SOURCE
@ CONTROLS
@ SEALS

PILOT FLOW (INTERNAL ORIFICE}—15 TO 30 CU. INJMIN.

SERIES 4 — SUN CAVITY T-19A
MAXIMUM INPUT FLOW - 120 GPM

L.S.
3.94 |
MAX.EXT.
1.63 2.31 X
HEX.
| BASIC
g CARTRIDGE
4 -d!} PRICE
il

MODEL LRJ* (kDV 13290

@ PILOTING SOURCE
@ CONTROLS
@ YITON SEALS STANDARD

PILOT FLOW (INTERNAL ORIFICE)— 5 TC 30 CU. INJMIN.

HOTE: SPECIAL CARE SHOULD BE TAKEN TO ASSURE THAT THE PILOT CHAMBER (PORT 3} OF HON-ORIFICED CARTRIDGES (COMPENSATORS) IS BLED OF ALL AR AND 15 FULL
OF OIL BEFORE STARTING UP NEW SYSTEMS,
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@ CIRCUIT SAVERS
= CARTRIDGE LOGIC ELEMENTS

E‘ PR A TV £ EODIES ¥
0 F F‘.

ol o 5 il 3.

SUN offers two valve body styles, in four cartridge
cavity sizes, which can simplify the construction of pro-
totype or limited production logic element circuits. Each
valve body incorporotes four cavities so the designer can
duplicate any of the four-way valve functions described
on page B.06 or create new circuit combinagtions using
Normally Open and Normally Closed logic element car-
tridges together in the same block. Porting is provided for
the normal B A, B and T connections, as well as indi-
vidual pilot connections for each cartridge. This allows
the control circuit to be bread boarded, and tested or
medified as required, before committing the final design
to manifold form.

The four cavity bodies shown here can duplicate
neorly every four-woy valve function and can be used in
either open-center or closed-center systems. The five cav-
ity bodies (pp. B.17 & B.18) have an extro cavity con-
necting P and T. This allows the installation of a SUN
normally clesed modulating element or vented relief car-
tridge to serve as o remotely controlled and/or vented
relief valve, primarily for open center systems with fixed
displocement pumps.

ol

“+ P

@
©

SERIES 1

T-11A CAVITIES

SERIES 2 T-2A CAVITIES d

3/8-16 UNC

2 MOUNTING HOLES

3

78—16 UNC

2 MOUNTING HOLES
A \\f-_z

.81

SUN
CAVITY/

T-2A
4 PLACES

5

o~
_f_;u,___,_ 0

S

4.62

Y

|.|2.r.|.|2.1.65|—_
/!'._

38 .00—}1.00] |
MAIN PORTS PILOT BODY BODY MAIN PORTS PILOT BODY BODY
PORTS P, A,B&T PORTS MODEL PRICE PORTS P, A, B& T | PORTS MODEL PRICE
1/4" NPTE 1/4" NPTF YRZ 75.80 3/8" NPTF 174" NPTF YPZ 84.40
3/8" NPTF 174" NPTF YRY 75.80 172" NPTF 1/4" NPTF YPY 84.40
172" NPTF 1/4" NPTF YRX 75.80 3/4" NPTF 1/4" NPTF YPX 84.40
SAE-6 SAE-6 YRW 75.80 SAE-8 SAE-6 YPW 84.40
SAE-8 SAE-6 YRV 75.80 SAE-10 SAE-6 YPY 84.40
SAE-10 SAE-6 YRT 75.80 SAE-12 SAE-6 YPT 84.40
1/4” BSPP 1/4" BSPP YRP t 75.80 3/8” BSPP 1/4" BSPP YPPt 84.40
3/8" BSPP 1/4" BSPP YRM 1 75.80 172" BSPP 1/4" BSPP YPMmt 84.40
172" BSPP 1/4" BSPP YRQ t 75.80 3/4" BSPP 1/4” BSPP YPQt 84.40

t MOUNTING HOLES - MI10 x 1.5 - 6H

T MOUNTING HOLES - M0 x 1.5 - &4
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CIRCUIT SAVERS

PILOT-OPERATED DIRECTIONAL VALVES — 2-WAY & 3-WAY

T
200 AP i
3000 psi moximum system pressure 100 7&? ?EPORJS
PILOT FLOW - 10 to 15 cu. inJ/min. g
=
)
Q 5 10 15
GPM

2-WAY PILOT-OPERATED DIRECTIONAL YALVE-NORMALLY OPEN
L.S.
3P <80 M, EXT. SUN CAVITY T-2A

'__mz |xz‘.‘ 2.81 -E? ::X; EXT. ug?ﬁlgeg
I e PRICE
5N eorr  MODEL DPCA k3K 57.20
s, © CONTROLS

SCREW IN
TG INCREASE NORNRLN ® ADJUSTMENT RANGES
PRESSURE SETTING @ eorr FVL ® SEALS
LLCONTROL S0 ZERO BAck PORT
PRESSURE

2-WAY PILOT-OPERATED DIRECTIONAL VALYE-NORMALLY CLOSED

306 —Irsomxexr SUN CAVITY T-2A
1.12 281 LA&R MAXEXT. BASIC
""Ex- l-_|.38—-| CARTRIDGE
o e 0 MODEL DPCB 3k 57.20
i'lijg.\”é?mf“ - PR ]‘T )
SCREW N —(__ ) R\ ] @ CONTROLS
PR TAE N ATy ® ADJUSTMENT RANGES “»
N POAT =24 @ SEALS
ZERC BACK
PRESSRE
3-WAY PILOT-OPERATED DIRECTIONAL VALVE
% P ko SUN CAVITY T-2A
. LAR MAXEXT. BASIC
=38~ CABRICE
] MODEL DPCC 3k 62.80
g O T
S ©® CONTROLS
5N Ve ey @ ADJUSTMENT RANGES
o PORT  T2A @ SEALS

PILOT-OPERATED DIRECTIONAL VALYE CARTRIDGE OPTIONS

© CONTROLS (See p.xit) @ ADJUSTMENT RANGES . @ SEALS
ALL ALL
CODING MODELS CODING MODELS CODING MODELS
Leakproof 100 to 3000 psi
L crew adjustment * A 1000 psi sfan%sz;rd setting * N Bune N + %0
Handknab 2, 50 to 1500 psi ;
with lock knob v B 1000 psi stopni‘luord setting + 00 V Viton +1.50
Panel mount +4.00 NOTE: OTHER ADJUSTMENT RANGES ARE
O vith hondknob AVAILABLE ON SPECIAL ORDER

G

NOTE: Cartridge models DPC* may be installed in any body or manifold machined with a SUN T-2A cavity. For line mounting, typical
SUN bodies are BC* or BA* (pp. 1.38 or 3.12). For other mounting or operating intormation, contact foctory.
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@ CIRCUIT SAVERS

DIRECTIONAL VALVES — PILOT-TO-CLOSE CHECKS

PILOT RATIO 1.8:1
(1000 psi pilot pressure will hald check valve closed
against 1800 psi blocked pressure,
provided outlet pressure drops to zero.)

SUN pilot-to-close check valves are useful tools. Like all check valves, they allow flow in one direction only, but will stop free flow with the
opplication of sufficient pilot pressure. These vaives are especiolly odaptable to multi-function systems such as regenerative circuits,

3000 psi moximum system pressure

Steel seat for long wear, maximum dirt tolerance.

SUN CAVITY T-11A

SUN CAVITY T-2A

FHBESK-( r-_ 1.18 _.TLF-_ 1.38 ——‘

0

1.12
HEX

LS.

SUN

]
@ kcnvnv
T-194

)

SRR PILOT-TO-CLOSE CHECK VALVE CARTRIDGE OPTIONS

—‘ [__1,38 —tonetemg— 1.368 -&'
ACROSS CORNERS k @ 5:N CAVITY : - @ FREE FLOW
"@ T-114
PILOT SUN
100, PRESSRE ORGP CAE{#;SQEGE 10 PRESSURE DROP PILOT @ CawiTy T-24 CABRﬁIIgGE
y PRICE - PRICE
2 MODEL CODA X% 2290 Pue MODEL COFA XX 3240
K @ CRACKING PRESSURE o e, @ CRACKING PRESSURE
i @ SEALS e ® SEALS
LS.
;2)5( et ——  1.81 ——pam  1.81 4‘ SUN CAVITY T_1 7A
J ——
\ = BASIC
! wmEGG L, e
~+ FLOW s
| —1 1]l | ol Il ™ == ] MODEL COHA X*3* 5480
N Nty ® CRACKING PRESSURE
® T4 @ SEALS
PILOT .
L.8.
R SUN CAVITY T-19A
ﬁ% » ] BASIC
° O £ CARTRIDGE
= /o PRICE
|| | N FREE FLOW —==———. MODEL COJA XY  161.30

@ CRACKING PRESSURE
® YITON SEALS STANDARD

@ CRACKING PRESSURE @ SEALS
ALL ALL ALL CODA
CODING MODELS CODING MODELS CODING MODELS CODING COFA | COHA
A s=zps +1.00 | D 50=5psi +100 | Z 1= 12ps £100 | N Buno N + .00 | + .00
B 15=2p +100 | E 75 = 7 psi + .00 Y Viton +150 | +2.00
|_C 30 = 3 psi + .00 F 100 = 10psi +1.00

G
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RELIEF VALVES &

SUN relief valve cartridge configurations, suitable for every type of industrial and mobile pressure control application, will be found in this section,

These products include:

«Pilot Operated Relief Valves
Smoothly and consistently regulate maximum system pressure in ony
hydraulic system or subsystem, over widely varying flow conditions.
Hysteresis is virtually unmeosurable.
* Direct Acting (differential area) Relief Valves
Designed for intermittent duty for surge or overlead protection. Fast
acting, dirt tolerant. SUN’s unique design (pat. pend.) results in
extremely low hysteresis for valves of this type—Reseat pressure
equals 90% of set pressure—and the same flow path as SUN's pilot
operated relief vaive cartridges, for maximum circuit flexibiiity.
+ Ropid Response Pilot Operated Relief Valves
Pilot operated relief valve cartidges modified to respond quickly
for protection against high pressure surges or overloads.
*Kick-Down Relief Valves
Hydroulic circuit breakers which open fully at their setting and
unfoad a circuit at low pressure.
* Vented Pilot Operated Relief Valves
Pilot cperoted relief valves with a third (control) port for remote
pressure control, multiple pressure systems, remote unloading cir-
cuits.

SUN relief valve cartridges are avoilable in a broad selection of useful

body configurations for easy installation in a variety of hydraulic circuits,
including:

« Line mounted valves in several body styles to simplify
circuit layout and construction.
+ SAE 4-Bolt flange bodies for direct mounting on pumps,
motors or cylinders.
« Line mounted dual cross-port reliets with or without
anti-cavitation check.
» Gasket mounting bodies for direct mounting on many
popular hydraulic motors. Optional shuttle valve for broke release.
- Solenoid operated vented relief vaolve ossemblies.

+ Sandwich mounting—a variety of relief valve circuits
for sondwich mounting under NFPA DOY, BO2, “02H,” DO4, DO6
and “06H" industrial solenoid controlled directional valves.

1.01




@ RELIEF YALVES PRESSURE REGULATING TYPE L3

CARTRIDGES

SUN pilot-operated, balanced spool valves for accurate pressure regulation
5000 psi maximum system working pressure I
(6000 psi moximum overload pressure relief setting.)
- o to 25 GPM TYPICAL PERFORWANCE
@ (0 to 50 GPM @ 2000 psi and above) 009
| S SUN CAVITY T-10A = —
B 2000
- L.S,
—_— 2.25 —i— K
@ 2.06_ml ¢ ! RPEGC FAN FAC .-
AN 2.00 —ad—L maxexr, O P
B8 [.62 —ad— J.M&Q 056 2g. 35 40 %0
|-FEX.-1 1.56 —e— Fusx.exr, FLOW-0FM
: BaSIC
/ ‘ (1) PRESSURE CAmTRInGE
| PRICE
.97 MAX. " 7 SUN
ACROSS CORNERS  —mrestum st TR gavTy MODEL RPEC ]—* KAk 2500
F cowtroL ® CONTROLS
@ ADJUSTMENT RANGES
MAXIMUM ALLOWABLE
LEAKAGE @ SEALS
1 CU. INJMINJTO00 P51
0 to 50 GPM
(0 to 100 GPM @ 2000 psi and above) 4000, TYPICAL PERFORUANCE
SUN CAVI T—3A 3000 = - .
" _ = | C
2
1000 I——"RPCT FAN CAE — I .
o =% ~ Too
FLOW=-QPM
BASIC
CARTRIDGE
PRICE
MODEL RPGC kK 36.80
F oo =34 @ CONTROLS
e @ ADJUSTMENT RANGES 1
MAXIMUM ALLOWABLE
LEAKAGE @ SEALS 1
1 CU, INJMINIT000 PSI
0 to 100 GPM
{0 to 200 GPM @ 2000 psi and above) o TYRICAL PERT ORUANCE
SUN CAVITY T-16A sovolae—T |
L.S. ¥ 2000 1
l—— 2.89 K mex.ExT, —
fe—— 2.44 :l—l_u:.cn, 1000 ma:.:i’_ "
2.44 —-—l -7
°F—_-;10_—:1l$.';93 T60 200
o - 710 BASIC
PRESSURE CAmTRISGE
4 PRICE
scALw IN 10 B ® R o 5UN MODEL RPIC *** 72.10
IWCREASE PALSSYRE SETTING TANK CAVITY
L CONTROL SHOWN Tolea ® CONTROLS
@ ADJUSTMENT RAMGES (
MAXIMUM ALLOW,
UM ALLOWABLE | ® SEALS L/
2CU, INJMIN 1000 P51
»  NOTE: For emergency relief protection, to limit deod head surges, see cartridge models RPEE, RPGE and RPIE {pp. 1.16) /"‘
)
ln }
j
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L 5 PRESSURE REGULATING TYPE RELIEF VALVES un

CARTRIDGES

SUN pilot-operated, balanced spool valves for accurate pressure regulation
5000 psi moximum system working pressure
{6000 psi maximum averload pressure relief setting.)

- o to 200 GPM TYPICAL PLAFORMAKCE
r‘i —l @ {0 to 400 GPM @ 2000 psi and above) 4000 p—
i | 300

Ok s=ok=dz ’ZJ.'{ Sl §
L . S . FLOW=GPM
L 2.81
'&I.SBA, C 2,95 3.3

HEX. MAX.EXT,
W 71D

63 PRESSURE:

!_I.L_LH_ :
| il x\

TANK
L CONTROL % @ SUN

SHOWN CAVITY
T-18A
BASIC
CARTRIDGE
PRICE
MODEL RPKC k:kV¥Y 135.40
® CONTROLS

@ ADJUSTMENT RANGES
@ YITON SEALS STANDARD
MAXIMUM ALLOWABLE
LEAXAGE
2 CU. IN./MIN./1000 F5I

RELIEF YALVE CARTRIDGE OPTIONS

@ CONTROLS (5e¢ 5. xii) @ ADJUSTMENT RANGES @ SEALS
RPEC | RPIC ’ ALL RPEC RPIC
CODING RPGC | RPKC CODING MODELS CODING RPGC
Leakproof +4.00 00 100 to 3000 psi
L Screw adjustment * A 1000 psi standard setting + .00 N Buna N + .00 | + .00
Handkrob 50 to 1500 psi
K with lock knob +600 | +200 | B 7500 psi standard setting + 00 Y viten +1.00 | +1.50
Panel mount ; 150 to 6000 psi
QO vith handknob +800 |\ NA | C 1000 psi standord sefting +2.00
Tamperproof (1-29)| +B.0O0 | +4.00 25 to 80O psi (1-29) + 50
C Foctory set {30 & over’| +7.00 | +3.00 D 400 psi standard setting (30 & over) + .00
Standord adjustment : 25 to 400 psi (1-29) + .50
Fi with lacknut A% 00 __N & E 200 psi standard setting (30 & over) + .00
Copped
J {Concecled odjustment) ¥ ] WA
Co 1) with ) Customer specified setting (1-29) +1.00
M Iocﬁm( ho?e:‘l +1.00 NiA {Setting stomped on Cortridge hex.) (30 & over) + .50
Factory set ;
Q  &lockwires +6.00 | NiA

NOTE: For emargency relief protection, to limit dead head surges, see cartridge mode! RPKE (p. 1.17)
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K . COUNTERBALANCE VALVES &

SUN counterbalance valves with pilot assist are specifically designed for overrunning load control and hydravlic load locking. In use, they restrain flow
from a hydraulic actuatoer, to prevent cavitation which would occur if the load ran ahead of the pump. These valves function as deceleration controls and
serve as safety devices, locking the load in cose of hydraulic line breakage or in the event of accidental or unauthorized operation of the directional
contrel valve when the pump is not aperoting. They olso provide thermal relief protection in blocked systems and full flow relief protection in applications
where the actuator may be pushed back mechanically.

SUN’s cartridge construction, with all the functioning hydraulic components combined in a single element, makes it easy to install this type of valving
in cavities mochined directly into the end cap of §ift cylinders. This provides maximum protection against loss of load if o hydroulic line fails.

With the pilot assist feature, external piloting effectively reduces the pressure setting of the valve and permits smooth control of overrunning loads
and cushioned deceleration. Because SUN counterbalance cartridges are internally domped, no external crificing is required.

Several pilot ratios are avsilable to meet the operating requirements of a broad range of mobile and industrial hydraulic applications and systems.

SUN counterbalance valves are offered in @ number of mounting configurations te simplify the piping of many types of hydraulic ¢ircuits. Standard
mountings include:

*Line mounted-single and dual functions

*Line mounted—single and dual functions with broke release shuttle valve

*SAE 4-bolt pad maunting for direct installation on cylinders aor motors.

* Direct bolt-down gosket mounting for cylinder applications,

) sClose coupled mounting, for hard mounting to cylinders using a close pipe nipple.

i *SUN sandwich bodies, which allow the counterbalance function to be balted betwesn a selencid controlled valve and a subplate or bar manifold. This
type of mounting is available for ali standard selenoid valve interfaces including NFPA DO1, DO2, DG4 ond DOS aos well as the "02H" and “06H”
configurations.

4.01



D COUNTERBALANCE VALVES LT

FOR LOW LEAKAGE LOAD HOLDING (0 TO 5 DROPS/MIN., MAX.)
* Built-in free flow check valve + Manual emergency lood release
NOTE: Valve should be set ot 1.3 times lood induced pressure.
3:1 PILOT RATIO 45 : 1 PILOT RATIO
2000 * PRESSURE SETTING 2000 + PRESSURE SETTING
oot TYPICAL PERFORMANCE o
Pﬂfosljs:ggg 1000 P CHARACTERISTICS ggg%ﬁggglm
RE
PSI \\\ PsI B ]
% 1000 2000 3000 4000 ® 0 1000 2000 3000 4000 5000
LOAD INDUCED PRESSURE-PSI LOAD INDUGED PRESSURE-PSI
0 to 15 GPM BASIC
300 P v CARTRIDGE
200 — | "% SUN CAVITY T-] 1A PRICE
€ 100 I — _._4’/ c:z,ss_%s' MODEL CBCA ﬂrf** 34.40
ﬁ?ﬂé}rﬁ FLOW - L 197 —omtm— |.3B—-1 PILOT RATIO 3:1 8ASIC
o CARTRIDGE
0 5 o 0 15 Az o PRICE
MODEL CBCG _ﬂlf** 35.60
97 MaX, N oo PILOT RATIO 4.5:1
ACROSS CORNERS seRew 32! 0 pior 4 T—11A
PRESSURE SETTING VALVE @ CONTROLS
SCREW |N @ ADJUSTMENT RANGES
e .- TO RELEASE LOAD @ SEALS C
500 , 0 to 30 GPM basic
L__PRESSURE DROP '
5290 T = SUN CAVITY T-2A CARTRIDGE
~
e T PILOTED OPEN L.S.
100 = MODEL CBEA k¥ 4720
‘—:_,P—Zm FLOW ¢ 2.88 PILOT RATIO 3:1
°s .12 L 2.38 BASIC
10, 20 10 ,—HEXT . ]_38__| CA?,I,RC'SGE
ol
g
e, o) MR MODEL CBEG kkk  48.30
_ MOTOR  piLoT RATIO 450
X
RN gy
INCREASE PRESEEE:EOS[EJ;'TT\L? PiLOT * CAVITY ® CONTROLS
SCREW [N ALVE T-24 @ ADJUSTMENT RANGES
TO BELEASE LCan @ SEALS
COUNTERBALANCE YALVE CARTRIDGE OPTIONS
. @ ADJUSTMENT RANGE & EAL
OCONTROLS (see page i CHECK POPPET OPENING PRESSURE @SEALS
ALL GENERAL PURPOSE . v | ANTI-CAYITATION CHECK | ~ps . ceCc* .
CODING MODELS | 25 PSI OPENING PRESSURE | CB™A | CB"G | {'be| OPENING PRESSURE | CB A | CB'G CODING cBer | CPG
Leo f 1000 to 4000 psi 1000 to 4000
L screk:rggiustment + .00 H 3000 pc;i smnd%sr::l setting + .00 WA A 3000 p(;n stanc@ud setting +1.00| NA N Buna N + .00| + .00
T ¢ (1-29)) +4.00 400 10 1500 psi 400 to 1500 psi
79 Fg;\g;rnsr;o (30 & over) +3.00 l ]OOOODS'! ston?ji)rd sering * .00} NiA B \OOO?:Si stondard setting +1.00) N/A V Viton +1.501+2.00
2000 to 5000 psi 2000 to 5000 psi
J 3000 psi 510nd0rld setting N/A |+1.00 C 3000 psi stan orld setting N/A | +2.00
1000 10 2500 psi 1000 to 2500 psi
K 2000 psi stor\d?lsrd seting Nia |+ .00 D 2000 psi s:ond%rd sefting N/A | +1.00 Q
Customer specified setting - all models (1-29) [ +1.00|+1.00
{Setting stomped on cartridge hex) (30 & over) |+ 50|+ .50
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X

. COUNTERBALANCE VALVES O

SUN offers counterbalonce cartridges with two different free flow poppet return spring options:

® 25 psi opening pressure—Recommended for most applications, except those requiring
low cracking pressure for anti-cavitation protection. Specifically recommended for high
shock circuits  (such os heavy platen presses with jogging controls), high cycle, high
frequency reversing or reciprocating circuits and circuits using gas- over-oil accumulators.

@ 4 psi opening pressure—Recommended for circuits requiring protection against
actuator cavitation; for example, hydrostatic transmission and winch drives,

NOTE: Since HYDRAULIC MOTORS LEAK, o hydraulically released, spring

applied brake should always be used to positively lock any stopped, live load.

0 to 60 GPM 300 | PRESSURE OROP. EE
SUN CAVITY T-17A 200 { .
g? (00 [ PLOTED OPEN _?{‘;/
o jéme FLOW

o] 20 40 60
GPM
3.3 L.S.
O MAX.EXT. ™ BASIC
L 2.75 1.81 4-‘ camTGE
PRICE
CYLINDER MODEL CBGA XK 8330
28— " oror (D) PILOT RATIO 3:1 phsc
/ : CARTRIDGE
3 ‘ PRICE
ouT 10 \_sun
INCREASEC:::SSURE SETTING PILOT VALVE QrAvln_;Y MODEL CBGG * * E‘E 84.40
IN -17A )
10 mecsamN o ©) @ PILOT RATIO 4.5:1
@ CONTROLS
@ ADJUSTMENT RAMNGES
@ SEALS
0 to 120 GPM wo
SUN CAVITY T-19A [resseoer ] —
— I Cdl
£ eroven OPEN-—{‘;/
100 7‘
| S&?"—‘_FREE FLOW
L.S. ° 0 40 a0 120
3.50 2,50 GPM
Z BASIC
CARTRIDGE
et MOTOR FRICE
N —
CYLN)ER® MODEL CBIA (VY 15850
[ N PILOT RATIO 3.1 sasic
scrEw OUT To &y A } SUN CARTRIDGE
WCREASE PRESSURE SETTING RP!LOT'\ N (%_A\v;r;} PRICE
SCREWIN 10 —
izt ok ® e MODEL CBIG *:kV 159.60

PILOT RATIO 4.5:1

© CONTROLS
@ ADJUSTMENT RANGES
@ YITON SEALS STANDARD
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@ COUNTERBALANCE VALVES LINE MOUNTED-SINGLE .

Rty @7 e @ MAIN PILOT | BASIC VALVE | BASIC
/ PORTS @ @ PORT ® | MODEL (a) |PRICE {a)
[ @3 @r 14" NPTF | 1/A" NPTF|CBC*  ** ECA| 47.60 |
212 e j 3.00 318" NPTF | 1/4" NPTF|CBC*  ** ECB | 47.60
1@ 2.53 172" NPTF_ |1/ NPTF[CBC* _*** ECC| 47.60
1.56 ® SAE-6 SAE- 6 |CBC* ** ECI | 47.60
= 9 oot l SAE- 8 | SAE- 6 |CBC* *** EC) | 47.60
T |25l f SAE10 | SAE- 6 |CBC* ™ ECK | 47.60
_):'*‘;? — 28 1/4” BSPP | 1/4” BSPP [CBC* *** ECT | 47.60
3/8" BSPP | 1/4” BSPP [CBC*  *** ECU | 47.60
MODEL CBCk *kxkk ECk | 172" BSPP_ | 1/4” BSPP |CBC* *** ECV | 47.60
See CBC* Cartridge PORTS
Modeling Coding {p. 4.02) — SEE CHART

iNTERNAL OR EXTERNAL OPERATION (WITH PILOT ASSIST)
WITH BUILT-IN SHUTTLE WALVE

.34 OIA.THRU.

2Houes) (@ 28 E%J MAIN | PILOT & SHUTTLE | BASIC VALVE | BASIC
- PORTS @ ®| PORTS @ ® MODEL {a) | PRICE ()

} @..4—[ @ 1/4" NPTF 1/4"NPTF___|CBC* _*** EGA| 71.80

zaz_ [y ) 300 3/8" NPTF 1/4" NPTE CBC* *** EGB| 71.80

T = ® "3 253 ‘

I © 7 T 112" NPTF 1/4” NPTF CBC* ** EGC| 71.80

' b O, ‘ .38 SAE- 6 SAE- 6 CBC* *** EGl | 71.80

T _i*’*— i L'L SAE- 8 SAE- 6 CBC* *** EGJ | 71.80

257 00 "L‘*f_zs_l SAE-10 SAE- 6 CBC* *** EGK| 71.80

b8 114" BSPP 114" BSPP CBC* *** EGT| 71.80

3/8" BSPP 114" BSPP CBC* *** EGU,| 71.80

MODEL CBC>: 3k EG¥ | 172 BSPP 1/4" BSPP CBC* *** EGV| 71.80
See CBC* Cartridge PORTS SHUTTLE VALVE PROVIDES A PRESSURE SOURCE FOR HYDRAULICALLY RELEASING A

SEE CHART SPRING APPLIED MECHANICAL BRAKE DR A LOAD PRESSURE SIGNAL FOR

Model Coding (p. 4.02) LOAD SENSING CIRCIMTS.

4 PORTS ©® @ | BASIC VALVE | BASIC
oS ] .28 MODEL (a) PRICE (a)
& 1i4" NPTF |CBC* *** EDA 51.50
38" NPTF |CBC* *** EDB 51.50
?«'2]_“:‘@ 3.00 1/2" NPTF  [CBC* *** EDC 51.50
R
= , . SAE- & CBC* *** EDI 51.50
13 - .
_,s; | Qﬂ o SAE- 8 CBC* *** ED) 51.50
7 T ol SAE-10 CBC* *** EDK 51.50
35 — 8 R 1/4" BSPP  |CBC* *** EDT 51.50
n2s 38" BSPP  |CBC* *** EDU 51.50
1/2° BSPP  |CBC* *** EDV 51.50
MODEL CBC* sk:kk EDX
ey See CBC* Cortridge PORTS Q
Model Coding {(p. 4.02} SEE CHART

() See cartridge model CBC* *** (p. 4.02) for performance dato, options and option prices,
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& SANDWICH VALVES-NFPA DO1

FOR USE WITH NFPA DOY AND CETOP 3 STANDARD SOLENOID VALVES

METER IN P OR METER OUT T
METER OUT ON T ALLOWS EQUAL METER OUT CONTROL OF A& B

BASIC
MODEL
PRICE {o)

MODEL NFCC k% GBP 4590

:“E'_H:ﬂz DUAL-BLEED OFF A& B-—=T

R s 5
¥ @c 0o ;
= ® oy

-‘}\ $ & “ue comnog{.-

—3.22 MAX.EXT, 225 3.22 MAX.EXT
b2.70 wax.£x7. _.E—_z.ra un.sz.—[
oL

¥ — HLYCOKTR
t.'.;c:"»—,_,. = (
r ~
[ i
Ly a
T ROTCH v S

% BASIC .OGJTT_'::"—::—::I BASIC
PRCE o) et
MODEL NFCC %k GBW 4870 J MODEL NFCC kk* GBX 84.40

{a) Ses cortridge model NFCC**® (p. 7.05) for petformance detu, opticns emd aption pricas.

RESTRICTOR WALVE SANDWICHES

FATVNERMINEEDLE VALVE WITH REVERSE FREE FLOW - -5 iiSees

A I'- 3
L] 1. ) P a-_t ok R OR ‘m‘,DM:'
BT SiE:
I'E T __P ] . —fa— ) '® .
== .. 1. R
l—ulg _l_ ®o® ‘{}l T T @ L) & —
BE & (P - X
’ @ - 1
A T P B 2.8 “H CONTROL N !
17 v 2.28 __-{ ot | s, & ® ® —
. l }Q l__ zaT—={ conthoc .L S v
- TFE_ - ' WXEXT, g oo e 2.25 ——] X EXT.
1.70 Mk ‘,“, MAX.EXT. . 2.66 T "L™ CONTROL
: e ot -y r o e | LE> . l
_L § =t - ol ~- ey ' !
gt
¥

L oy TOR 8 /i

EE_,,M SINGLE CYLINDER PORT CONTROL Eug DUAL CYLINDER PORT CONTROL

v g § oo S
MODEL +— oo (
PRECE (b} PRICE {b)
MODEL NCCB k¥ GBA s1.00 MODEL NCCB 3k GBY 79.10

¥ {b) See cartidge model NCCB *** [p. 7.08) for partormance dotn, options and option prices.
€
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SOLENOID VALVES

S$V08-25 Spool, 2-Way, Normally Open

DESCRIPTION
A solenoid-operated, 2-way, normally open, direct-acting, spool-type, screw-in
hydraulic cartridge valve designed to function as a bidirectional blocking valve in low

flow circuits.

OPERATION

When de-energized, the SV08-25 allows fiow in both directions.

When energized, the valve's spool shifts to close bidirectionally.

Operation of Manual Override Option: To override, push button in and twist
counterclockwise 180°. The internal spring will push the button out. In this position, the
valve may be only partially shifted. To assure full override shift, pull the button out to
its fullest extension and hold it in this position.

To return to normal valve function, push button in, twist clockwise 180°, and release.
Override will be detented in this position.

FEATURES

¢ Hardened precision spool and cage for long life.
* Optional coil voltages and terminations.
* Efficient wet-armature construction.
* Both ports may be fully pressurized.
SYMBOLS e Cartridges are voltage-interchangeable.
* Manual override option.
USASIISO: ¢ Unitized molded coil design.
@ ¢ Compact size.
7 RATINGS
! | ! Operating Pressure: 207 bar (3000 psi)
@ Flow: 9.5 Ipm (2.5 gpm) max.
- Internal Leakage: 82 cc/minute (5 in.¥minute) max. at 207 bar (3000 psi)
Temperature: -40 to 120°C with standard Buna seals
PERFORMANCE (Cartridge Ony) Coll Duty Rating: Continuous from 85% to 115% of nominal voltage
Initial Coll Current Draw at 20°C: 1.2 amps at 12 VDC; 0.13 amps at 115 VAC
De-Energized (full wave rectified)
aanzs 2 o150 ssu ofl at 40°C Minimum Pull-in Voltage: 85% of nominal at 207 bar (3000 psi)
g Filtration: Recommend 10u nominal; See page 8.010.1
6.8/100 Fluids: Mineral-based or synthetics with lubricating properties at viscosities of 7.4 to
& o / 420 cSt (50 to 2000 ssu)
S L/ Installation: No restrictions; See page 8.020.1
g 4% — Cavity: VC08-2; See page 8.108.1
@ s - Cavity Tool: CT08-2XX; See page 7.200.1
£ Seal Kit: SK08-2X-M; See page 8.500.1
38 75 14
1 2 3
FLOW ipm/gpm
1.075.1

y
$
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g HyporaFoORCE
F )

S$SV08-25

DIMENSIONS
COIL MUST BE ~J— §
INSTALLED WITH 113 .
LETTERING UP g7 + IE :
0.65 ' L
202 123 anuaL L LA
0.33 16.5( 31.2 0.75 I3
0.33 OVERRIDE Lo
841 -t | opTioN 191 2.00 Co g
109 50.8 7
t TORQUE : -
5 ft—ibs I
(6.8 Nm) ? ______
2.14 max. /3
54.4 i
'{‘—'.‘
1.09 ' g'TBEACROSS
27.7 @hpoe FLATS
[ TORQUE — . ) !
@ 20 ft-Ibs : ;
(27.1 Nm) 1
. ‘ O
INcH | M = ‘
MILLIMETRE F : .
SEE FULL SCALE CAVITY [
DETAIL, PAGE 8.108.1 + BSP BODY — 55.9 mm 8
MATERIALS TO ORDER
Cartridge: Weight: 0.09 kg. {0.20 Ibs.); SV08-25 - - - _
Steel with hardened work surfaces. T LT _J T T
Zinc-plated exposed surfaces. Buna
N O-rings and back-ups standard. Option
Standard Ported Body: Weight: 0.16 None {Blank) 1 Yoltage Terminations (VDG)
kg. (0.35 Ibs.); Anodized high- Manual Override M 0 LessCoil DS Dual Spades
strength 6061 T6 aluminum alloy, Screen S 10 10 VDC' DG DIN 43650
rated to 240 bar (3500 psi); See Waterproofing W 12 12 VDG DL Leadwires (2)
page 6.040.1. Steel bodies available; 24 24 VDC DW Leads w/Weatherpak®
consult factory. 36 36 VDC Connectors
Coll: Weight: 0.11 kg. (0.25 Ibs.); Porting 48 48VDC DD Single 8-32 Stud, Internal
Unitized thermoplastic encapsulated, Cartridge Only  © 110 110 VDC Ground w/Diode
Class H high temperature magnet- 1/4in. NPTF 2P 24 24 VAC DE Dual 8-32 Stud
wire; See page 8.200.1. 3/8in.NPTF 3P 115 115 VAC DB Single B-32 Stud, Intemnal
SAE4 4T 230 230 VAC Ground
SAEE BT \ Availabie Terminations (VAC)
SAEB 8T whi'niDS. pworDL  AG DIN 43650
terminations. i i
1/4in. BSP* 2B AP 1/2in. Conduit
3/8in. BSP* 3B
112in. BSP" 48 gﬂ’—iN 1)
“BSP Body: una .
UK. MI'r.ngry V Vilon A

1.075.2



% HYDRAFORCE
o
Ry
2 RV08-20
it
DIMENSIONS
|
!
77—%
2.25
57.2
1.09 "
—— A\ %
27.7 ® N
® A
vl ) el
¢ MILLIMETRE 013 | L@ 162 - ) N ,-//.e
' SEE FULL SCALE CAVITY 3.3 41.1 % \
DETAIL, PAGE 8.108.1 + BSP BODY — 55.9 §
MATERIALS TO ORDER
Cartridge: Weight: 0.23 kg. (0.50 Ibs.); RVO8-20 - = - = / -
Steel with hardened work surfaces. TIT—T T —E’:l_
Zinc-plated exposed surfaces. Buna
o qings nd backup standard 1/2%% A Setting In bar'
Anodized aluminum knobs and caps. - Fex :
" 1-1/2 in. Dia. Alum. Knob B @iank) 'ms‘”‘e' or
Standard Ported Body: Weight: 0.16 ion A w/ Co c , for example:
kg. (0.35 Ibs.); Anodized high- F°P“°" A W Cover g“P ¢ M25 25 bar
strength 6061 T6 aluminum alloy, actory Preset Non-Adj. M100 100 bar
rated to 240 bar (3500 psi); See Fatl:_t‘?(% eF:\ "fg‘ H t
page 6.040.1. Steel bodies available; Option C vjl (Blank) fsor Ag‘usftable. or I
consult factory. Lockwire Holes L 0.0 Qgg; A or example:
Porting I ‘ 23.5 2350 psi
Cartridge Only 0 Seals I ’ Spring Range
1/4 in. NPTF 2P Pressure on 5 3.41034.5 bar
3/8in. NPTF 3P P Only: (50 to 500 psi)
SAE4 4T N BunaN(Std) 9 3.4t062.0bar
SAE6 6T V Viton A (50 to 900 psi)
SAES 8T Bidirectiona) 18 6.9t0 124 bar
1/4in. BSP* 2B Pressure; s g go 102; goobpsi)
3/8in. BSP* 3B NC BunaN .9 to .5 bar
1/2in. BSP* 4B VC Viton A (100 to 3300 psi)
‘Adjustable valves will be preset
- *BSP Body; U.K. Mir. Only to approx. 50% of spring max.

4.010.2




PRESSURE CONTROLS

RV08-20 Relief, Direct-Acting Poppet

DESCRIPTION
A screw-in, cartridge-style, direct-acting, poppet-type, hydraulic relief valve intended
for lower flow circuits requiring low intemnal leakage.

OPERATION i
The RV08-20 blocks flow from @ to @ until sufficient pressure is present at @ to force
the spring-opposed poppet from its seat.

For settings over 228 bar (3300 psi), see model RV58-20.

Note: The RV08-20 may be used in cross-over relief applications (back pressure on
@) with the use of the “C” double back-up ring seal option. See Ordering Table.

FEATURES

* Adjustments cannot be backed out of the valve.
» Adjustments prohibit springs from going solid.

* Optional spring ranges to 228 bar (3300 psi).

* Rapid response to pressure changes.

¢ Compact size.

RATINGS

Operating Pressure: 228 bar (3300 psi)

Flow: The Performance Chart illustrates flow handling capacity at max. setting for
each spring range option. Pressure rise will vary with spring (range) and with

SYMBQI-'S setting within range due to flow forces. Consult factory for specific flow characteris-
. tic values.
USASISO: Internal Leakage: 0.25 cc/minute (5 drops/minute) max. to 75% of nominal setting
G) - Crack Pressure Defined: bar (psi) evident at 0.95 Ipm (0.25 gpm) attained
I Reseat Pressure: Nominal 80% of crack pressure
! I\ﬂ ot Standard Spring Ranges: '
e 3.4 to0 34.5 bar (50 to 500 psi);
i@ 3.4 10 62.0 bar (50 to 900 psi):
§910.227.5 bar (10010 3500 pe)
PERFORMANCE (Cartridge oniy) Temperature: -40 to 120°C with standard Buna seals
Flow Characteristic Filtration: Recommend 25y nominal or better; See page 8.010.1
32 cSY/150 ssu ol at 40°C Flulds: Mineral-based or synthetics with lubricating properties at viscosities of 7.4 to
8 27604000 420 ¢St (50 to 2000 ssu)
3 ____——""| Installation: No restrictions; See page 8.020.1
§ 20773000 Cavity: VC08-2; See page 8.108.1
S 1382000 Cavity Tool: CT08-2XX; See page 7.200.1
4 Seal Kit: SK08-2X-B; See page 8.500.1
2 ear1000 — SK08-2X-M (for cross-over relief application)
g
114 2.7
3 6
FLOW lpm/gpm
4.010.1




Medium Pressure Filters
Model 40CN
Maintenance Bulletin 601433

Installation and than rated static pressure (RSP) of 800  Electrical Indicator (optional):
Specification Data psi. Refer o SAE J1065, Table 2 for Electrical Switch rated 7A at 125/250
Model 40CN fitting recommendaions. Please con-  VAC, 7A resistive and 4A inductive at
o sult Parker Filter Division if you have  28VDC. Color coding: White (N.C.),

Specifications: questions about your application. Red (N.Q.), Black {common).
Maximum Allowable Operating na T ] Filter Housina: Alumi
Pressure (MAOP) 800 pSI (55 bar) Operatlng _e_mperatures. iter ousIng: Aluminum.
Design Safety Factor: 2.5:1 (~40°C to 107°C) eIghts {approximale):

A _ for1— - POOF 1o 400°F 40CN-1 4.5 1b. (2.00 kg)
Rated Fatigue Pressure: 350 psi Viton— - 20°F to 40CN-2  551b. (2.49 kg)

(-29°C to 204°C)
Element Collapse Rating:

(24 bar)

Warning: Maximum absolute systemn ;
pressure must not exceed filter's rated  10C—150 psi (10 bar)

fatigue pressure (RFP) of 350 psiif 03B, 10B, 20B—35 ; psi (24 bar)
the system frequently cycles between  Visual Indicator (optional):

0 and RFP Also, limitations on fittings  Differential pressure type.

may restrict operating pressure to less

163 .
L — 4 Mounting Holes
438 L1152 %618 UNC x 50
€ L7 MinFull Thd Depth.
& i |
TOLERANCES (ALL MODELS) 269 ]
TO ONE DECIMAL PLACE « 23mm 15 / N
« 005 -, h
TO TWO DECIMAL PLACES  1.5mm 1270
* 006 500 |
T0 THREE DECIMAL PLAGES » 04mim 1.0 x
= 0015 3370
LINEAR MEASURE MILLIMETER - S84
INCH A1 ¢ il 232
a2 X, ri
J- -
o | , _
Ophonal Electncal Indicalor Shown with
i ' 2400 Standard 3 Wire %-14 NPT Connector,
/mdmato, 4—265,— Max Rotates 360°
1.
t 800 Lo
820 pax 711 15 Max [] ]
323 Max s |
Vispal 20 49 3‘ Electrical ;
Indicator In\;i;uaa!;r 147 To4 Max  Ingicalos — 7
Actvaled poacivated 58 Bypass Opiion | 328
T ™ wio Ingicator : 129
X
1 A |7
14 B e __L‘ kl ﬂ
— T -
45 269
106
1684 30 5
Opliona!. This Side I (54%3;\'-'1)2 e Port Options:
Only 1427 NPT i — " 3 AE-16 LAW SAE J514
2.Holes, Plugger - B %': 2601, 30 e e NPT
"_’/ 10.24 = 12 (Optional) SAE-24 tAW SAE J514
- (40 CN-2) ) 1%"-111% NPT
= . /21,15
\r_ 28106
3 J +
635 ] .
. 750 Optional Drain Plug
541
o ?_,0(-) Normnal Hex :.’ﬁ:‘\%m SAE.4 1AW SAE J514
i lemenl
9881 O Max—— Samoval
389
Clearance

Parker Filter Division’
Metamora, OH 4354/0
/

Filtration

w



Medium Pressure Filters
Model 40CN
Maintenance Bulletin 601433

and remove.

following procedire:

A. Stop the systern's power unit.
B. Relieve pressure in filter line. E. Place new, clean element in
C. Rotate bowl counter-clockwise

/\ WARNING

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE
PRODUCTS AND/QOR SYSTEMS DESCRIBED HEREIN OR RELATED
ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY
DAMAGE.

This document and other informalion from Parker Hannitin Corporation, its
subsidiaries and authorized distribulors provide preduct and/or system oplions
for further investigalion by users having technical experlise. ltisimportant that
you analyze all aspects of your application and review the information con-
cerning the producl or systeminthe curreni product catalog. Oue lothe vanety
of operating conditions and applications lor these products or systems, the
usear, through ils own analysis andiesling. is solely responsible lor making the
finalselection of the products and syslems and assuring thal all perlormance.
safety and warning requirements of the application are met.

The producis described herein, including wilhout imitation, product leatures,
specifications, designs, availabitity and pricing, are subject lo change by Parker
Hannifin Corporalion and its subsidiaries at any tme without nolice.

Parts List

INDEX  DESCRIPTION AoCH

1 HEAD
We:NPwabypassw....,... e S ....B2854t Nowngicaior/25 psi~Buna N (Ntrde) .. ... . 0 L.......920845
14" NPT winobypass ... ... ..... ....... .. .. ..... ..62055% Nondicatorn/25 ps—VIlGN .. ... . i e 926845
SAE24wlbypass .......... ... ... ..... ... ... ....... 829544 No ingicalor/50 ps—Buna N (Nirde) ... .. ....... ... . .........929847
S.:\E-Qd winobypass .. . ... ... ... . ... .. 3 . .929552 Nowndicalof /S0 psi—Witon .. .. .. ... .. . L .. . . . .929848
T"NPTwibypass ..... ... ...... . ...... . ............. 020547 ELEMENT (See below)
1"NPTwinobypass ......... . ............ L o.... ... 829555 BOWL
SAEBwibypass .......... .. ... ... e 929545 Sigle Length .. ... L T 929420
SAE-16w/nobypass ... ....... ... ... L. ..929553 Double Length ... ... .. ..l e e o 929424
INBICATOR/BYPASS ASSEMBLIES BOWL SEAL

2 Visual/l25 psi—Buna N (Nitrde) ... .. .. .. . . .. ...929849 Buna N{Ninle} ....... .. ... e ..., 928575
Visualfes psi—Viton ... . ... ..., §2%850 Viton ... .. ... N e e V72240
Visuahi25 psi w/inanmal lockoul—Buna N (Ninle) . 829851 SAE-4 DRAIN PLUG
Visual/25 psi withermal lockout—Vilon 929852 Buna N{Natrdg). .. .o e 921088
Visual/S0 psi—Buna N (Nunte} . .... ... e e ...528853 VIOM . e ........52D882
Visvali50 psi—Viton .......... ... .. .. ... ... §29854
Visual/50 psi withermal lockout—Buna N (Nun!e) 929855
ViswaliS0 psi withermal lockoul—Vilon . . ..., ... ... ... ... ..  92085¢

3 Elecirical{25 ps: w/cenduil connection,

52" leads—Buna M (NAl) . ... .. 930035 Replacement Element Part Numbers
Electrical/25 psi w/conduit connection, 127 leads—Viton ... . . ... ...930036 -
Elecificali25 psi w/12” leads only—Buna N (Narle} . ... . ... .......330039 40CN-1 40CN-2
Elecirical/25 pstw/12” leads only—Viton ..... ... .......... . ..-930040
Elecirical/50 psi w/conduit connection, 926716 926717
12" keads—Buna M (Nmrile). .. ... ........ .. _.......... .. .. 530037 926836 926838
Etecuical/50 psi w/conduit connection, 127 ieads—Vilon .. ... . ... ... 930038 930100 930119
Eleclricali50 psi w/12” lsads only—Buna N (Mirile} .. ..., ... 930041 009
Elecirical/50 pst w/ 127 leads enly—Viton .. ... ........ .. ........ 930042 93 6 930115
Filter Service
When servicing a filter, use the D. Remove element from housing.

Discard ali disposable elements.
These elements are not cleanable.

housing, centering it on location in
the head.

F. Inspect bowl seal and replace if
necessary.

G. Replace bowl. Rotate clockwise
and hand tighten.

Parker Filter Dlvision

1681Q Fulton Counly Road #2

Metamora, OH 43540

(419) 644-4311 FACSIMILE: 419 644-6205

Filtration
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AN
THERMAL
TRANSFER
PREODUCTS LTD ‘
— =  _—
WIS SERES . ST
SPECIFICATIONS
MATERIALS _ PRESSURE &
Tubes—Copper : TEMPERATURE RATINGS
Headers—Brass, Steel B-2000 Series Operating Pressure
Shell—Brass, Steel B-2000 Series Tubes—150 psi
End Hubs—Brass Shell—250 psi
End Bonnets—Cast iron
) Baffles—Brass, Steel B-2000 Series  Test Pressure
= Mounting Brackets—Steel Tubes—225 psi
(askets—Non-asbestos nitrile Shell—300 psi
- rubber/cellulose fiber Operating Temp. 350° F

Nameplate—Aluminum Foil

BULLETIN 6.01 l/au”j e



PERFORMANCE DATA B-400 THROUGH B-1600 SERIES

Ho:}\-ﬂ Removed in Cooler

600
500

400
300

200

100
80

60
50

40

20

10

W » 000 o

BASIC STOCK MODELS
HEAT ENERGY DISSIPATION RATES
28
26
/f
4
22
’24
A 7 1
-
= |
. / é 517 Z /’17i Olg\aNualer [ |
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Sizing Notes: 1) Above curves based on 40°F approach temperature. Example: oil leaving cooler at 125°F using

85°F cooling water (125 - 85 = 40).

2) The oil to water ratio of 1:1 or 2:1 means that for every galion of oil circulated, a minimum of 1
or 1/2 gallon (respectively) of B5F water must be circulated to obtain the curve resuits.

3) Curve performance based on oil with an average viscosity of 100 SSU.

4) Oil pressuredrop coding: O = 5psi; O = 10psi; ® = 20 psi. Curves having no pressure drop
code symbol means that the oil pressure drop is less than 5 psi to the maximum recommended

flow rate for that model cooler. h
5) Corrections for approach temperatures: H.P. = H.P. x [ Actual Approach
curve 20



DIMENSIONAL DATA B-400 THROUGH B-1600 SERIES
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PERFORMANCE DATA B-2000 SERIES
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MODEL CODE:
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Sizing Notes: 1) Above curves based on 40°F approach temperature. Example: oil leaving cooler at 125°F using 85°F

cooling water (125 - 85 = 40).

2) The oil to water ratio 2:1 means that for every gallon of oil circulated, a minimum of 1/2 galion of
85°F water must be circulated to obtain the curve results.

3) Curve performance based on oil with an average viscosity of 100 SSU.

4) Oil pressure drop coding: O= 5 psi; O = 10 psi; ® = 20 psi; A = 50 psi. Curve length represems

range of recommended flow rates for that model cooler.
x (Actual Approach)

5) Corrections for approach temperatures: H.P. = H.P. curve
40



DIMENSIONAL DATA B-2000 SERIES
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All dimensions in inches. Zinc anodes optional. NOTE: We reserve the right to make reasonable design changes without notice.



INSTALLATION

/=, "he satisfactory use of this heat exchange equipment is
sependent upon certain precautions which must be taken at
the time of installation.

1. Connect the hot fluid (and most viscous fluid) lines and the
cooling water lines in accordance with the piping in-
structions below.

2. Ifan automatic water regulating vaive is used, place iton the
inlet end of the cooler. Arrange the water outlet piping so
thatthe exchanger remains flooded with water, but at little or
no pressure. If this is not done, and a leak develops
internally, water can be forced into the oil chamber because
of the difference in fluid pressures. The temperature probe
is placed in the hydraulic reservoir 1o sense a system
temperature rise. Consult the factory for water regufating
valve recommendations.

3. There are normally no restrictions as 1o how a cooler may
be mounted. The only limitation regarding the mounting of
this equipment.is the possibility of having to drain either the
water or the oil chambers after the coocler has been
installed The bottom drain plugs should then be lccated 1o
accomplish the draining of these fluids. Drains on ail medels
except 400 series.

. It is possible to protect your cooler from high fiow and

pressure surges of hot fluid by installing a fast acting relief
valve or a bypass check valve in the inlet line to the cooler.

. ltis recommended that water strainers be installed ahead of

this cooter when the source of cooling water is from other
than a municipal water supply. Dirt and debris can plug the
water passages very quickly rendering the cooler ineffec-
tive. Consult the factory for water strainer recommen-
dations.

. Caution: Incorrect installation can cause this product to fail

prematurely, causing the shell-side and tube-side fluids to
intermix. Maximum allowable flow rates are printed and
included with each heat exchanger. If this information is not
available, contact the factory beforg instalfation. For liquid to
liquid applications, maximum shell velocity 8 feet per
second; maximum tube velocity 7.5 feet per second.
Maximum nozzle velocity 11 feet per second.

. The differential temperature hetween the entering shell side

fluid and the entering tube side fluid should not exceed
150°F. For applications that exceed these limits, heat
exchangers with floating tube bundies must be used.
Consult factory for assistance.

UNIT CODING

f
-~ MODELB - 702 - A4 -T (Example)
| ‘ |
| - | Tube Side
Standard | Cooling Tube Passes
Construction g|l1,|| ffll Diaometer
iameter . Baffle
$Zfl::hve Spacing
Length

PIPING HOOK UP

A — Hot fluid to be cooled
B — Cocled fluid T,
C — Cooling water in

D — Cooling water out

Single Pass Model

or Pass Model

Two Pass Model

)



" THERMAL TRANSFER PRODUCTS, LTD.

- 521521ST STREET * RACINE, WISCONSIN 53406 « TELEPHONE (414) 554-8330 ¢ TELEX 26-0068 * FAX (414) 554-8536

TEMPERATURE ACTUATED MODULATING WATER VALVES
. 3 . - 7 «—— RANGE
r P05 00 ADJUSTING
SENSING k. SCREW
BULB
INLET
ORIFICE %" NPT ———-f
POSITION, CONNECTOR
IF INSTALLED
6' ARMORED
CAPILLARY .
Working pressure to 150 PSI Max.
PART PIPE SIZE RANGE SHIPPING | WATERFLOW
Vs NUMBER NPT (OPENING POINT) BULB SIZE WEIGHT ATS55PSI
65293 112" 115°10 180°F. 1116"x3-1/4 4.31bs. 25GPM
65127 34" 115°t0 180°F. A6 X314 5.81bs. 40 GPM
65128 1 ' 115°10 180°F. 11/16"x 5" 10.01bs. 55GPM
65146 1-1/47 115°t0 180°F. 11165 11.81bs. 75GPM
65511 1/2” 75°10 135°F. 11116"x10" 43lbs. 25GPM
~ | 65253 34" 75°t0 135°F. 1116 x 10 5.81bs. 40GPM
65254 1 75°10 135°F. 116"x16-1/4" 10.0lbs. 55GPM
65255 1-1/4" 75°t0135°F. 1116"x 16-1/4" 12.1 Ibs. 75GPM

APPLICATION: These modulating valves regulate the flow
of water to the heat exchanger to maintain a desired exiting
oll temperature. They open automatically as the result ofa
temperature increase at the sensing bulb. No external
power source Is required to actuate the valve. Not to be
used with salt water.

ADJUSTMENT: Valves can be adjusted with a screwdriver.
Turn the adjusting screw clockwise to decrease opening
temperature; and counter-clockwise to increase opening

temperature. Valves are not calibrated, so final desired
temperature setting must be established experimentally.

VALVE OIMENSIONS IN INCHES
SIZE A B C D E F
= 1/2° |1 3- 1/4 [ 3-3/8 | 1-27/32 | t-1/2 13/32
3/4" | 3- 9/16 | 7-29/64 | 3-51/64 | 2- 1/32 | 1-3/4 13/32
1" 4.27/32 |10-13/64|5-31/64 | 2- 5/8 | 2 1/2
1-1/4" | 4-55/64 |10-37/64 | 5-43/64 | 2- 5/8 | 2-3/8 1/2

485
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Thermal Transfer Products, Ltd.
5215 21st Street
gﬁ& Racine, Wisconsin 53406-5096

REPLACE THIS PLUG
WITH ORIFICE PLUG

ORIFICE PLUG

All stock valves are supplied with a drilled and tapped internal by-pass
in the regulator body. A solid plug is installed in this hole for 100%
shut-off. A drilled plug is packed in an envelope with each valve for
field installation, if continuous minimum flow is required.

WATER BY-PASS MAX. BULB OPENING TEMPERATURE
VALVE ORIFICE TEMPERATURE (FACTORY SETTING)
| PART NO. DIAMETER °F °F 4
| ﬁ 65293 .062" 200 135 (
65127 .062" 200 ' 135 )
65128 .093" 200 135
65146 .093" 200 135 -
65253 .062" 155 103
65254 - .093" 155 103 -
65255 .093" ' 155 103
65511 .062" 155 103

MISCELLANEOUS SPECIFICATIONS

Valve Disc: Buna N in brass disc retainer.

Standard temperature elements are furnished with 6' capillary.

FORM 121 Page 2 January, 1987



Thermal Transfer Products, Ltd.
5215 21st Street
Racine, Wisconsin 53406-5096

WATER STRAINERS

>

c
A |

N

K

nlet & Outlet

Pipe Thread

E

Cleanout Opening

Pipe Thread

] Part Size Dimensions (inches) Weight
Type Number A B C D E Lbs.
BRASS 65294 3/8 2-1/2 2-5/8 2 1/4 3/4
65295 1/2 2-1/2 2-5/8 2 1/4 . 3/4
65296 3/4 3-1/2 3-3/4 2-3/4 1/2 1-3/4
65297 1 3-1/2 3-3/4 2-3/4 1/2 1-3/4
CAST 65298 1/72 4 3-1/4 2-1/2 3/8 2
IRON 65299 3/4 4 3-1/4 2-1/2 3/8 2
65300 1 4-3/4 4-3/8 3-3/8 3/4 4
65301 1-1/4 6 5-1/8 3-7/8 3/4 4-3/4
65302 1-1/2 6 5-1/8 3-7/8 3/4 4-3/4
65303 2 6-3/8 4-5/8 3/4 13-1/4

Form 140

October, 1982



WARRANTY & LIMITATION
OF LIABILITY

RAYFO products are warranted for a period of THREE months from
date of shipment from Seller’s plant to be free from defects in
material and workmanship under normal operating conditions, and
proper application. Equipment furnished by Seller, but
manufactured by others, carries thq manufacturers’ warranty. Any
claim for warranty must be made within three months from the day
of occurrence. Seller’s obligation under this warranty shall be
limited to the repair or exchange, at Seller’s option, F.O.B.
Seller’s factory, of any RAYFO product or part which proves to be
defective as provided herein. Seller reserves the right to
either inspect the product at Buyer’s location or require it to
be returned to the factory for inspection. Charges for
correcting defects will not be allowed, nor can we accept goods
returned to us for repair or replacement unless we are p;gviously
notified of the defect in writing and the return or correction is
authorized by Rayfo in writing. The above warranty does not
extend to goods damaged, or subjected to accident, abuse or
misuse after shipment form Seller’'s factory, nor to goods altered
or repaired by anyone other than authorized RAYFO
representatives.

SELLER MAKES NO EXPRESS WARRANTIES OTHER THAN THOSE WHICH ARE
SPECIFICALLY DESCRIBED HEREIN. Any description of the goods sold
hereunder, including any references to Buyer’'s specification and
any descriptions in catalogs, circulars and other written
material published by Seller is for the sole purpose of
identifying such goods and shall not create any express warranty
that the goods shall conform to the sample or model. BUYER IS
SOLELY RESPONSIBLE FOR DETERMINING THE SUITABILITY OF GOODS SOLD
HEREUNDER FOR USE BY BUYER.

This Warranty is expressly in lieu of all other warranties
expressed or implied. There are no implied warranties of
merchantability or fitness for a particular purpose. This
Warranty states Seller’s entire and exclusive liability and
Buyer’s exclusive remedy for any claim for damages in connection
with the sale or furnishings of RAYFO prodhcts. their design,
suitability for use, installation or operation, or for any
claimed defects therein. Seller will in no event be liable for
any incidental or consequential damages whatsoever, nor for any
sum in excess of the price received for the goods for which
liability is claimed.

RAYFO reserves the right to discontinue, modify or revise the
specifications for the products described herein. All

specifications are approximate and may vary depending upon
installation.
varltim
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