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Intfroduction

“PULSAR™VPL Series Valve Assembly and Adjustment Instructions” is fumished to assist in the process
of taking this product line from the shelf o customer. Primarily, this process consists of stacking the
valve, installing the selected options and making final adjustments. Ample page margin is provided
for related notes.

Parker recommends performing these procedures in the order in which presented. Assembly
drawings for the VPL Series work segment and the VBL Series pressure compensated inlet are
included for reference.
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Asin any assembly procedure, it is beneficial to anticipate the final needs of the included segments
and valve stack to avoid unnecessary steps.

Additional useful assembly tools/supplies:

e O-ring pick

e pencil magnet

torque wrench, 50 Lb-ft (68 Nm) (Minimum) with socket set
manual override subassembly, VPLHOK?2

clean., light-weight hydraulic oil

white lithium grease

dllen wrench set

open end wrench set



VALVE STACK ASSEMBLY

General
1. Assembly of a VPL Series valve stack re-
quires the following parts or kits:
e one (1)inlet section
* one (1) stacking plate (VOL Series Kit)
e correct number of work segments and
accompanying spool kits

e the tie rod kit comresponding with the
number of sections, shown as “#°, fo
be stacked (VAL#K1)

2. Have on hand:

e clean, flat work area

e one (1) manual overide handle sub-
assembly (VPLH6K2)

e white lithium grease and a small, clean
brush

e clean, light weight hydraulic oil

e 50 Lb-ft (68 Nm) (Minimum) torque
wrench, with 9/16" socket.

Assembly Procedure
Inlet

1. Thread the three (3) large nuts from the tie
rod kit onto each tie rod. Install tie rods
through inlet with two (2) of the tie rods
through both the inlet bracket and inlet.
Lay inlet on aflat work area so the tie rods
are vertical.

2. Be sure the surface of the inlet section is
clean and free of any foreign material.

IMPORTANT!l A shuttle badllis not installed
between the inlet and first working seg-
ment.




Work Segment

3. Prepare work segments for installation by
verifying that all mating surfaces are clean
and free of foreign material. Slide the seg-
ment over the tie rods. taking care not to
aliow the tie rods to damage the surface
of the segment. Install a shuttle ball, that
isincluded inthe VAL#K1 tie rod kit. If stack
is being assembled in horizontal position,
grease will be required in shuttle ball seat
areaq, (Field Service).

IMPORTANT!!  Shuttie ball is installed if:
Another work segment is NEXT to be in-
stalled,

-0OR -~
the stacking plate section to FOLLOW is
machined with a load sensing seat and
shuttle port is to be plumbed with
downstream load sensing logic.”

4. Repeat step 3 for additional spool sec-
tions.

Stacking Plate
5. Carefully install the stacking platfe section.

6. Install the outlet bracket over the lower
two (2) tie rods; then thread the three (3)
large nuts from the tie rod kit onfo the tie
rods and hand tighten. Carefully lay the
valve on the mounting brackets. Torque
the nuts fo 15-20 Lb-ft (20-27 Nm).

7. Thread dll six (6) small nufs onto tie rods
three (3) on inlet three (3) on outlet. Torque
1o 15-20 Lb-ft (20-27 Nm) while holding the
large nut underneath it with a 9/16" open
end wrench.

8. Based upon the part number ordered
each packaged stacking plate comes
configured for either an infernal or exter-
nal pilot drain. However, during assembly
it may be converted to the other configu-
ration as described in the accompanying
Product Advisory No. 041

@ Install manual handle or 1/2" (11/32")**
open end wrench and shift each spool.
Check that each spool operates freely in
both directions.

* Shuttfe balls are installed between all work seg-
menis and between the last work segment
and stacking plate only if load sensing is o be
confinued from downstream valves,

** Tool measurements in brackets are for the VPL 123 Series
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SEGMENT ALTERATIONS

Main Spool Replacement

General

The main spool may be one of two types:
proportional or “on/off.” The main spool deter-
mines the segment fype. Therefore, to change
fiow rates drastically, orto change from propor-
tional to "on/off” operation, it is the main spool
which needs to be exchanged.

Main Spool Replacement Procedure

1.

Remove the hex head piug (item 35) from
the end of the work segment with a 1
socket. Install @ manual overide handle
or use an open-end 1/2" (11/32")**
wrench, and bias the handle toward the
valve. Do not move the handle hard or
fast, for this will cause the linkage to hit the
spool bore edge and raise a burm. The flow
imiter on the bottom may have to be
backed out to allow for rotation. Use care
to pull the spool out as straight as possible,
as side forces may damage the spool
and/or bore.

Unpack the new spool assembly. Check
that the spool is marked with the same
number as shown on the packing. (Ex-
ample: VPL624K2 on the packing should
show #624 on the spool.) Using a hard
Arkansas stone, lightly “stone” the spool
surface to remove minor nicks and bus.

Make sure the new spool assembly is clean
andfree of any foreign material. Coat the
spool with a thin layer of clean hydraulic
oil. With vaive stack resting on the mount-
ing brackets, slowly rotate the ovemride
handie fully toward the valve. Linkage ball
will raise a burr on the edge of the spool
bore if contactis made. Carefully slide the
spool straight into the bore with the spool
hook slot facing downward. Again, exer-
cise caution regarding placing a side load
on the spool. Siide the spool in until it con-
tacts the override linkage, then rotate the
handle downward, thus pulling the spool
the rest of the way into the bore. By slightly
rotating the manual overide back and
forth, it is possible to check for proper
installation. Stroke valve handle back and
forth, feeling for any binding of spool to
bore,

—

** Tool measurements in brackets are for the VPL 123 Series
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4. Installthe hexhead plug backinto the end
of the segment. Torque to 15-20 Lb-ft (20-
27 Nm). Use the manual override handle
or an open-end 1/2" (11/32")** wrench to
fully shift the spool in both directions. Spool
movement should be free of binding and
capable of returning with spring force only.
Electrically cycle both Pulsar™ solenoids
approximately 10 times for each time the
spool is replaced.

5. Check flow for proper flow rate. Re-shim
compensator if required using procedure
shown on page 12.

PULSAR™ Solenoid
Replacement

General

All individual Pulsar solenoids supplied as
service parts provide proportional control
fo the main spool. Should it be necessary
fo replace a solenoid the following pro-
cedure applies:

1. Remove the used solenoid.

2. Use a pick fo remove the O-ring from
the bottom of the cavity if original
solenoid doesn't have the O-ring
attached to the lower body.

3. All Pulsar solenoids are performance
tested, marked and bagged.
Therefore the new parfs may be
installed directly from the bag.

4. Insert the new O-ring if in bag making
sure it is properly seated.

5. Install the new solenoid with a maxi-
mum torque of 6.5 Ft-Lbs.

NOTE: Valve service procedures except
those previously described should only
be performed by authorized personnél or
under factory supervision.

Effective 11/96, all Pulsars are
manufactured with lower O-ring
attached to the lower body.




PULSAR™ Solenoid Removal
and Plug

General

For applications requiring only 2 position op-
eration, only one PULSAR™ solenocid cartridge
isrequired. Therefore, it is necessary toremove
one cartridge, and plug the remaining cavity.
Unless otherwise specified, VPL Series valves
direct flow to the C) cylinder port.

Procedure
1. Remove the existing C2 solenoid cartfridge.

2. Remove the included O-ring with the O-
ring pick. As needed, use a clean pencil
magnet tc remove the orifice disk in the
bottom of the cavity, if removing the old
design PULSAR™,

3. Unpack the solenoid plug kit (VNPK1) and
verify the assembly contents: two (2)
solenoid plugs, four (4) O-rings.

4, Install the solenoid plug (item 37) using 6.5
Lb-ft (9 Nm) torque.

Work Port Option Exchange

General
The work segments may have options for the

work ports: anti-cavitation check vaive, relief
with anti-cavitation, and defeat plug.

Replacement or Exchange Procedure

1. Remove the check vaive plug (item 38)
from either C1 or C2 option port on top of
the working segment. A 7/8" socket
wrench is required.

2. Pull the spring (item 42) out of the cavity.
Either the 1/2" ball (item 41) or a relief
cartridge (item 39) (VPLRA®*KP) will be
found under the spring.

3. Now either an exchange for a different
setting or a change to a different option
can be made. Reinstall the check vaive
plug (item 38) to 40 Lb-ft (54 Nm).

CHECK SPRING




RECOMMENDED TEST STAND

Specifications

Hydraulic Oil — Parker recommends petro-
leum-based hydraulic oil having 150 SUS (32 ¢ST)
viscosity at 100°F (38°C).

Filtration Level — 10 micron high pressure
non-bypass.

Temperature Range — Test to be conducted
from 100 to 120°F (38°C - 49°C).

Pressure Range & Measurement — Test stand
pump controls and plumbing capable of
producing and withstanding pressures from
50 psi - 5000 psi (35 bar - 350 bar).

Flow Range — Test stand fixed displacement
pump (with bypass inlef included) confrols and
plumbing to produce and accommeodate flow
rates of up to 30 GPM (105 L/min.).

Flow measurement — Flow meter capable of
measuring 01 to 30 GPM (04 - 105 L/min.) with
accepiable accuracy.
Electrical Solenoid Control —
=  Power supply of 12 VDC and 24 VDC
with negative voltage spike suppres-
sion from -10 to -20 VDC for 12 VDC.
For 24 VDC (-20 to -36 VDC).
* Pulse-width modulated frequency out-
put of 33 Hz.
« Recommend using Parker 12 VDC
MC3100-0036 power module or 24 VDC
MC3202-0111 power module.

Configuration

The test stand arrangement shown (FIGURE 1
and 2) is suggested. Parker recognizes the variety
in test facilities of its distributorships, Conseguently,
it is expected each distibutorship will configure
a suitable test facility to satisfy requirements of
both product gudlification and individual needs.



SUGGESTED TEST STAND CONFIGURATION

CONNECTTO
TANK PORT
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SECTION VALVE SPOOL
CONNECTIONS TO TEST STAND
(SHOWN IN RAIGURE 1)
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FINAL STACK ADJUSTMENTS

Bypass/Relief Inlet Adjustment

Bypass Adjustment

Bypass pressure is set at the factory and is not
adjustable.

Relief Valve Adjustment Procedure

1. To set main inlet relief, a work segment
must be “deadheaded.” This segment
must not have any option ports or pressure
limiters with a setting lower than the main
relief setting.

2. NOTE: Test stand pressure relief must be
higher than the specified setfting for the
valve,

3. To change the setting. a gauge must be

plumbed in a supply line. The adjustment
screw is behind a #2 SAE plug in the relief
cartridge. Use a 1/8" allen wrench to
remove the #2 SAE plug and a 5/32" allen
wrench to adjust the relief setting.
NOTE: Adjustment screw is not self-con-
tained. Adjustment is not limited fo amax-
imum pressure setting. Do not adjust the
screw all the way in or out.

4. When finished, re-install the #2 SAE plug.

Individual Segment Pressure
Compensator Adjustment

Before beginning adjustment it is ad-
vised to review this entire procedure
first.

General

Proportional work segments are adjusted to
deliver the indicated flow rate, i.e., the main
spool is specific to the rated flow, and the
individual compensator spool is adjusted/
shimmed in accordance with the fiow rate.

All on/off (VQLO) segments contain the same
main spool and have individual compen-
sators which are adjusted the same. As a
standard, on/off segments are set at 15 GPM
(57 L/min.). Therefore, proportional and on/off
(VQLO) segments are discussed individually.
Have on hand:

e 3/4" socket or open end wrench
e 5/16" allen wrench

ALWAYS USE SAFE WORK HABITS. HY-
DRAULIC OIL IS UNDER HIGH PRESSURE.




Shim stock information
Available shim thicknesses are as follows:

P/N DB1546.248 = 0.025 inches (0,635 mm)
P/N DB1547.248 = 0.008 inches (0,203 mm)
P/N DB1548.258 = 0.003 inches (0,076 mm)

Percentage (%) of rated flow for every .010"
(0.25 mm) of shims is as follows:

4.0% for spool No's A thru 4
5.5% for spool No. §
7.0% for spool No. 6

TABLE 1
Flow Range of Main Spools for
4,5,6 and "Y' Series

Spool Rated Flow Flow Range
LD.No. | GPM (L/min)] GPM  (L/min)

30 () | 30-241  (na-9)
24 90) | 247 (90-66)
765 | 7m (65-4)
N @ | nm o (4020
7 @ | a1 @)
4 (5 | 426 (5N

25 (10) | 2574  (106)

13 ¢ | 1307 (525

T — N h OO~

IMPORTANT!! STAY WITHIN THESE RANGES!

(Menarnurn shim pack size=1257)

Individual Compensator Adjustment Proce-
dure, ON/OFF Segments ("VQL0" Only)

1. To achieve flow rates of less than 15 GPM
(67 L/min.), adjust the appropriate flow
limiter(s). All ON/OFF spools are set at the
factory for 15 GPM (67 L/min.). The follow-
ing is recommended for segments used in

ON/OFF operation:
Spool Type Flow Range
vValz 0-4.0 GPM (0-15,1 L/min)
VLo *- 4.1-24.0 GPM (15,2-90,8 L/min)

Individual Compensator Adjustment Proce-
dure, Proportional Segments

To change the flow rating of a proportional
segment, it will be necessary to:

a. re-shim the individual compensator
spool per graph (below) or;

b. change the main spool. Re-shim the
individual compensator spool, if nec-
essary. Table 1 provides the flow range
for each spool.

WL SEGMENT COMPENSATOR SHIM ADJUSTMENT]
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22 \"‘-\—- i ! -
? T i i
2 [ !
19 | %‘9‘6 - -
! ~ i |
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Sis ==
;.i-". 14— S~z SPO0; 5
= 13 i !
]
g 12 ! j E‘_‘“‘\
£ 11 . m—
20 —— |
E " --...-.._ 5?001‘
S:j\--_
i I =
|
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A 1 —
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3 m———
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: E
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0 ]
a 5 a 15 20 25 30 3 40 4 S50 55 & 68 70 75 B0 85 S0 95 100 105 110
SHiMS TO BE REMOVED ¢ INCHES x 10-3 ) |
|
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Procedure
1.

Remove the compensator plug (item 29).
Next, remove the compensator springs,
watching for shim stock that may adhere
to the bottom.

Use the shim insertion tool (shown below)
to either add or subtract the shims. Use the
shim adjustment chart to decide how
many shims to subtract (or add). Refer to
Table 2 and the NOTE that follows it, so that
the flow is adjusted within the specified
ranges.

Re-assemble the compensator springs. All
main spools use dual springs (items 24 and
25).

Install compensator plug (item 29) and
torque to 15-20 Lb-ft (20-27 Nm).

Retest to verify the correct flow. If the cor-
rect flow has not been achieved, repeat
steps 1-8.

SHIM INSERTION TOOL - PART NO. DB1851.268

R..03TYP.
/ 2PLACES

* e T2 '
624 (15,85) 510
622 (15.80) - DIA.
(12.95)
DA, . \

i VA AR A A AV A N

05(1.3) —ef o
e 15°TYP.
TYP. 2 PLACES 2PLACES

1.50
(38.1

MATERIAL = STEEL
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TABLE 2
Flow Range of Main Spools for
1,2,3,Series

Spool | Rated Flow Flow Range

I.D.No. | GPM (L/min)| GPM (L/min)
6 15 6D | 1520 (57-76)
5 10 38 | 813 (3049
4 7 (@5 57  (19-26)
3 5 Q9 | 355 (13-19)
2 35 (13 | 2535 (9513
1 25 (10 | 1525 (6595)
A 1.3 5) 7513 (2,55
IMPORTANT!! STAY WITHIN THESE RANGES!

s Spool #6 uses dual compensator springs
for optimum performance and allows for
an increase in flow, up to 20 GPM (76
L/min.) by ADDING shims. Do not set lower
than 15 GPM (57 L/min.).

+ Spool #5 uses dual compensator springs
for optimum performance. Only this spool
allows for either an increase or decrease
in flow by ADDING OR SUBTRACTING shims,
when using the dual compensator springs.

* Spoocls #4 through A use only the large di-
ameter compensater spring which must
only have shims SUBTRACTED for lower
flows.

¢ Never addshimsto set flow higher orlower
than the rated flow.

* If a main spool is replaced but the wrong
spring combination exists in the valve, the
valve will work with a slight loss of com-
pensation performance. As long as the
springs are not changed, the compensa-
tor should not have to be reshimmed.

Individual Compensator Adjustmenf Proce-
dure, ON/OFF Segments ("VQL0O" Only)

1. To achieve flow rates of less than 15 GPM
(67 L/min.), adjust the appropriate flow
limiter(s). Al ON/OFF spooils are set at the
factory for 15 GPM (67 L/min.).

* FOR FLOW REQUIREMENTS OVER 15 GPM (57 L/min.), CONSULT FACTORY
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Individual Compensator Adjustment Proce-
dure, Proportional Segments

To change the flow rating of a proportional
segment, it will be necessary to:

a. re-shim the individual compensator
spool per Table 2 or:

b. change the main spool. Re-shim the
individual compensator spoal, if nec-
essary. Table 2 provides the flow range
for each spool.

Procedure

1. Remove the compensator plug (item 29).
Next, remove the compensator spring.
watching for shim stock that may adhere
to the botton.

2. Usethe shim insertion tool (shown on page
11) to either add or subtract the shims. Use
the shim stock information to decide how
many shims o subtract (or add). Refer to
Table 2 and the NOTES that follow it, so that
the flow is adjusted within the specified
ranges.

3. Re-assemble the compensator spring(s).
Main spools 5 and 6 use dual springs (items
24 and 25). Main spools A-4 use only the
large spring (item 24).

4, Install compensator plug (tem 29) and
torque to 15-20 Lb-ft (20-27 Nm).

5. Retestto verify the correct flow. If the cor-
rect flow has not been achieved, repeat
steps 1-5.

Flow Limiter Adjustment

General
Adjustment of the spool flow limiter is required:
a. In all on/off segments.

b. Infour-way proportional segments if a
lower flow rate is specified for one of
the cylinder ports.

c. Inthree-way segments if lower return
flow (C, to 1) is specified.

Have on hand:
s 3/8" open end wrench
e 3/32" dllen wrench



Adjustment Procedure

1.

Four-way work segment adjustment:

With the flow meter connected to the
segment cylinder ports and the test stand
“on.,” energize the PULSAR™ solenoid with
100% modulation ratio (M.R.) to produce
flow through the cylinder port to be ad-
justed. Check that pump relief valve is set
high enough to saturate the cylinder port
flow.

Use upper screw to adjust C2 flow and
lower screw to adjust Ci flow. While hold-
ing the adjustment screw (tem 11) tun
the seal nut (item 12) until loose, then turn
the adjustment screw in while holding the
seal nut, until the output flow equals the
specified flow sefting. After adjustment,
hold the adjustment screw and tighten
the seal nut with a torque of 2-3 Lb-ft (3-4
Nm). To adjust flow through the other
cylinder port, repeat this process with
other solenoid and flow limiter.

Three-way (one cylinder port plugged)
work segment adjustment:

For three-way segments it is necessary to
furnish the singular cylinder port with ac-
cess to a supply pressure line and flow
metertoverify retum flow. This access may
be accomplished by (@) using a flow rec-
tifier circuit, (b) by connecting a parallel
pressure supply line to the cylinder port.
Set supply pressure equal to load pressure
on the application. Energize for 100%
modulation ratio at the Cz solenoid.

While holding the lower adjustment screw
(item 11), tum the seal nut (item 12) until
loose. Then turn adjustment screw in, while
holding the seal nut until the output flow is
equal to specified setting. After adjust-
ment, hold the adjustment screw and
tighten the seal nut with a torque of 2-3
Lb-ft (3-4 Nm).

For flow limiters which do not require
adjustment:

All flow limiters are assembled at the fac-
tory in a retracted position, unless other-
wise specified.

13

CaFLOW
ADJUSTMENT SCREW

Ci FLOW
ADJUSTMENT SCREW



Pressure Limiter Adjustment

General

There are three (3) different configurations of
pressure limiters in a work segment.

1. A common pressure limiter having both
cylinder ports controlled by the same set-
ting.

2. Individual pressure limiters for each
cylinder port.

3. C) pressure limiter only. The body is not
machined for C2 pressure limiter.

Have on hand:
e 1/8" allen wrench
e 5/32" allen wrench

Adjustiment Procedure

1. Flow is not required through the segment
whenever setting a pressure limiter. A
gauge must be connected tfo either the
deadheaded cylinder port that is being
tested or the #4 load sense port on the
inlet. Energize the appropriate Pulsar™
solenoid with 100% M.R. to produce a
pressure at the deadheaded cylinder
port. Turn the adjustment screw until the
pressure is equal to the specified setting. .
Adjustment range is 200 to 4,000 PSI (13.8 €1 JCOMMON PRESSURE LIMITER
to 275.9 bar), with pressure per tumn being
approximately equal to 750 PSI (51.7 bar).

2. The common pressure limiterisset by tuming
the adjustment screw within the compen-
sator plug behind a #2 SAE plug (item 14).

3. Individual pressure limiters are set in two
(2) different locations on the valve. Cy
cylinder port is controlled by the limiter
adjustment screw located behind a #2
SAE plug (item 14) in the compensator
plug. C2 cylinder port is controlled by the
limiter (items 15, 16, and 18) located inthe
body. An adjustment screw is behind the
#2 SAE plug (item 14).

4. Aworking segment canaiso be ordered with
only a C1 pressure limiter. This is set by tuming
the adjustment screw within the compen-
sator plug behind a #2 SAE plug (tem 14).

CAUTION: THESE ADJUSTMENT SCREWS
ARE NOT SELF-CONTAINED. DO NOT AD-
JUST THE SCREW ALL THE WAY IN OR OUT
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ASSEMBLY DRAWING
VBL BYPASS INLET SEGMENT PARTS LIST

Inlet Valve Body
Construction Plug
Socket Hex Flug
Inlet Spool

Shim (.025%
Bypass Spring
Relief Seat

T®

1

2

4

S

6

9

10

11 O-Ring

12 Back-Up Ring
13 Relief Poppet
14
15
16
17
18
19
20

O-Ring
Relief Spring
Adjustment Screw
Socket Hex. Plug
Compensator Relief Plug
Pilot Cartridge Sub-Assembly
O-Ring

21 O-Ring

22 O-Ring

24 Orifice Screw

25 Setscrew

26 Steel Plug

27 Shipping Plug

28 Steel Plug

29 Shipping Plug

30 Back-Up Ring

31 O-Ring

32 O-Ring

33 Back-Up Ring

34 Lock Nut

35 Adj. Compensator Screw

36 Nameplate
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ASSEMBLY DRAWING

VPL WORK SEGMENT PARTS LIST
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Main Segment Valve Body
Construction Plug
Shaft

Shaft Seal

Linkage

Socket Hex Plug
Hook

F. L. Set Screw

Seal Nut

O-Ring

Socket Hex Plug
Adjustrnent Screw
Relief Spring

Pipe Plug

Relief Poppet

Relief Seat
Compensator Spool
Comp. Shim (.025%
Comp. Shim (.008")

Comp. Shim (.003")
Compensator Spring
Secondary Comp. Spring
O-Ring

Back-Up Ring
O-Ring
Compensator Plug
Main Spool Shim
Centering Spring
Spring Guide
Retaining Ring

Main Spool

Hex Head Plug
Solenoid Assembly

Solenoid Plug Sub-Assembly

Relief Plug

Relief / A.C, Cartridge
Relief / A.C. Cartridge
Check Ball (1/2%)

16
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Check Spring

Port Plug

O-Ring

O-Ring

O-Ring

Adapter Screw
Handle Adaptor
Jam Nut

Handle Rod

Knob

Shipping Plug
O-Ring

Back-Up Ring
O-Ring

Back-Up Ring

Adj. Compensator Screw
Lock Nut

Defeat Spring
Delta Defeat Plug
Solenoid Valve S/A
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