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GENERAL REMARKS

For best performance and safety, and long life of the equipment,
a reliable preventive maintenance program must be carried out
based on the maintenance guidelines.

For damages caused by failure to follow these instructions or by
changes in the systems {especially by~-passing of contacts and the
like) no claims can be made to the manufacturer and/or seller.

For all work which hereafter is menticned to require a “responsible
person", the management must designate a technically competent and
gqualifiedfperson who performs or supervises the required tasks,
observinghall guidelines and regulations as described.

Mormal and convehtional technical maintenance items are not listed
in detail heref but must be carried out to keep the rides in
proper working order and as contribution to the safety of the
whole installation.

Before start-up of opératign, the rides must be checked and
inspected for proper andgsafe functioning of every part.

. Deficiences occuring during operation must be rectified
immediately. The operation™fugt,be shut down for the duration
of this repair work.

The necessary barriers are to be #iounted completely and are
to be.secured against undesired removal. '

Unless the whole ride area, with the exception of loading

and unloading platforms, is fenced off against public entry,
special protective barriers must be provided. These barriers
must be installed in places where any moving parts would come
within reach of visitors.

During any maintenance, repair or inspection work on any part

of the installation, the power supply must be shut off and
locked off reliably. Steps must be taken to prevent anyone from
energizing any part of the equipment while work is carried out
or personnel may be endangered.
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Whenever work is done with the parachutes in the up position,
the weight must be secured by mechanical means to prevent
unexpected movement of any part while work is being done and
persons are close, in case the hydraulics should fail in some
way or controls might be operated accidently. For instance,
the transition piece holding the parachutes may be tied down
with chains to prevent moving., Care must be taken that all
such mechanical, temporary restraints are removed and clear
before operation is resumed.

Electric power may be reapplied only after the persons working on
any ride hawe completed their task, are clear of moving parts,
have reinétated the ride into a safe operating condition and have
personal lywseported the ride clear and safe for energizing.

If testing with fower is reguired involving moving parts, the
following precautiéns must be observed:

(a) The entire testinG operation must be supervised and closely

controlled by one gualified and responsible person being
trained and familfar with the portion tested and its possible
behavior, side effect§ or dangers.

(b) During life and moving ‘tests the responsible person must be
sure that everyone 1s out gfsfange of the moving parts and
that no one can enter thisg area® unexpectedly.

(c) All persons involved with such testing of equipment must
be warned that danger may existVand,that parts may move
or unexpectedly may start moving. ‘

The safety keys of the keﬂ%switches must be kept by a responsible
person. !

For installation of the main power supply serVi€e, utmost care
must be taken that all local safety precautions are considered.

All work performed on any installation is to be ordered and
supervised by the responsible person.
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INTRODUCTION

The Children's Parachute Tower is designed to lift pass-
engers to a predetermined height, pausing at a half way peoint

as an added attraction, and then proceeding to full ascent.

The parachute drop 1is accomplished in two stages; it
consists ofy falling half of the descent distance, followed by

dropping togreund level.

These movements' are.accomplished under the influence of
hydraulic power and afe therefore uniform and smooth in speed,

acceleration, and deceleration.

The design follows, and employs) sthe application éf structural,
\méchénical and electrical engineering)as applied to a building,
@or a machine of high guality and performance. The structural

1

idesign conforms to building code requirefignts and the mechanical
iand electrical components are of the highest guality, being

the same ones as employed in industry. The design factor of

safety ranges from 8 to 1 to 5 to 1.
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II

THE MACHINE

The entire system of motion and control is dual - this
means there are two of every critically locaded and moving
part, as well as two of every electrical and hydraulic

component that controls the moving parts.

Therefore, each parachute, hung separately from every

other parac¢hute, is suspended by two cables on two sets of
pulleys. All“the parachutes are set in motion by a hydraulic
system initiatedsby a source of power using the highest
quality component$ available. Hydraulic power is applied

to two hydraulic cylinders} which, in turn, operate two
separate cable and pulley gystems that direct all the
parachute movements,

Basically, this machine consists of_astructural steel

tower firmly anchored to a heavy, stromg g¢oncrete pad.

Arms extending radially at the top of the tOwer suspend the
parachute and seat frames by means of dual cables, which pass
over a series of pulleys, directing these wire ropes down the
interior of the tower tube, where, through a transition piece,
they are connected to two separate hydraulic cylinder systems,
which, in turn, operate in unison to raise and lower six (6)
parachute and seat frame assemblies, simultaneocusly.

Y

Actually, there are six (6) parachute stations arranged

-4
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around the tower. Each parachute serves a seat frame and

each seat frame mounts two seats for two passengers. The

seats ére of high strength, reinforced material, securely
locked into the frame. Each seat is equipped with a tough

seat belt locked with a tamper proof buckle. Suitable guide
cables,.for each parachute system, insure stability of movement,
preventing sway and twisting regardless of the direction of

movement of A£he parachute.

The operator's control console is close to the tower for
convenience and readys/assistance and attention to all pass-
engers. The hydraulic(power system is confined in a small

room remote from the towerd

All electrical and hydraulic linesfare installed under
ground in conduits and in an accessible trench, respectively.
i

(The room and the underground supplies are installed by

the customer.)

g
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III

FOUNDATIONS

The'foundation is a reinforced concrete pad 8" thick by

19' 0" diameter with steel bar re-enforcements throughout.
The pad contains a 3' 0" diameter pit by 10" 0" deep, at its
center, with a 2" high by 1" wide projection, or lip, at the
open end to deflect drainage. The concrete should be cast
in monoYitirle form, with suitable water barriers to prevent

seepage into/the pit. A sump pump is required, by customer.

Suitable studs arepfeplaced, before pouring the pad and

. pit, for anchoring thé base of the tower firmly to the concrete.

In addition, an electrical conduat line, and a trench
suitably covered for containing [the hydraulic lines, must also

be preplaced bhefore pouring the concrete.

Reference to Intamin, Inc. Dwg. No. D-1028 will reveal the

geometry of the pad and its pit. Also the specific loadings,

due to dead weight and windstorm.
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IV INSTALLATION

1. The Parachute Tower must be installed upon a substantial
concrete base, the design of which is furnished by Intamin,
Inc. Fasteners for bolting the feet of the base to the concrete
are furnished with jacking screws and jacking plates for
plumbing~of the tower tube and positioning of the hydraulic

cylinders,

2. Assembly drawizsigs are furnished for proper combination of
parts and fittings/at“the erection site. Care must be employed
to assure proper positicning of the "basic leg" of the tower
base to the trench on thescdncrete pad and the positioniné of

the hydraulic cylinder mountding Jframe.

3. To piumb the tower, the hydraulic¢ [ylinder mounting frame
must be temporarily clamped in positibn. ) Two plumb bobs,
suspended from the extreme top of the center of the tube, the
other at the extreme of the inside radius of the tube at
least 1/2 inch off the interior tube wall and precisely
positioned halfway between the first two parachute stations
measured counterclockwise from the "basic leg* of the tower

base. Details of this arrangement are given in assembly
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drawings furnished by Intamin, Inc. particular attention
should be given in favor of locating the cylinder frame

precisely - the tower plumb position is secondary.

Plumbing, with the bobs, is accomplished by adjusting the
two jack screws in each base foot simultanecusly. Once
accompdished the lock nuts on the jack screws should be
torquedsdown tight, followed by locking up the two (2} nuts
on each faafioh their studs. The feet of the base should
be at least 3/4" off of the concrete pad when plumbing

is accomplished, in=order to allow ample space for a thick
section of grouting which is finally applied. See Dwg.

No. D-1124.

TQ install the seat frame guide wires, two plumb bob

lineé are dropped from the peripheral]beams, which connect
to the radial arm assemblies, at the (topjof the tower. Holes
for receipt of eye bolts are to be used#té amchor the plumb”
bob cord. The bobs will locate the points in the concrete

pad for the studs that will retain the guide wires.

Cauticon: The pair of studs for each seat frame must be

48" apart and on a centerline through the two wire ropes
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that raise and lower the seat frame. This means that the
holes in the aforementioned beams, from ﬁhich the plumb bobs
are suspended, must also be 48" apart and on a common center-
line with the two wire ropes. Plus or minus 1/4" variation

from 48" can be tolerated.

7. InstalYlation of the guide wires should be such that when
all seat”frémes are at the ground position, resting on their
. shock absorbinhg feet, the guiding caster at the bottom of the
transition memberd inside the tower tube, should be 3" above
the bottom edge of the Jtube. This set up is with the cylinder

. : plstons fully retractedd
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v ADJUSTMENT

1. The installation of the hydraulic cylinderslto their
support frame through the trunnion system is clearly shown
in assembly Dwg. No. D-1127. The target and plate assembly
also shown on this drawing require only two important adjust-
ments. First, the guide wheels which track the plate are

adjusted to firmly (but not tightly) hold the target plate.

2. This is done/by/slightly loosening the stop nuts on the
ends of the long bdlts that retain the wheels and with a
wrench turn the eccen#ric bushings on which the wheels are
. | mounted. By an eccentfric jaction the clearance between the

wheels and tracks can be ghdnged.

, 3. The important aspect is to get a, mimimum running clearance,
not binding, by moving the plate fromfone extreme position to
the other. Second, the sensor mounting plate is positioned so
that there .080" to .100 clearance betweenf/the targets and their
respective sensors. This is checked out by also moving the
plate from one extreme position to the other, manually; using
the hydraulic power system to do this could result in damaging

all the sensors, if they are set too close to the targets!

—-10-
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4. Once the "target to sensor" clearance is establisMed and
manually checked, the sensor mounting plate is spot drilled
(5/16 dia.) through the two holes provided for bolting, then
spot through (3/16 dia.) the additional two holes proved for
dowel pinning. The angle bracket that retains the sensor
mounting plate is also spot drilled through (3/16" dia.)

the twd holes provided, for dowel pinning,

5. InstallatiofiNof the passenger seats and their seat belts

is done togethéy, s First the seat is positioned into the space
provided by a seat/bPar, and a back bar. Second, holes in the

. seat are spot drilled (5/16" dia.) through the seat into the
bar. Carriage bolts with.do€k nuts are assembled thereto
with the seat belt anchor platr€s between the seat and the seat
bar. Third, holes are spot dril¥ed (5/16" dia,) through the bar
iﬁto the back of the seat, Fourth, carriage bolts and lock

nuts are applied, ¢

~11-
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V1 HYDRAULIC SYSTEM

A. Installations

1. Refer to Dwg. No. C-1114. It is imperative that the
materials and specifications listed be strictly adhered to.

2. Tt is of the utmost importance that all pipes, hoses
andsfittings be cleaned and inspected free of foreign
materialt The slightest laxity in this behalf can readily
result Apfafailure of the system.

3. Make certais that the oil specified is used in the
reservoir.

4. Check the motor voltage against the power supply for
correspondence.

5. Before running the motdr dtsfull speed, "jog" the
starter to make certain that/the motor is rotating in

same direction as the pointing @&rrow on the oil pump.

-12-
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Start Up

1. Refer to Dwg. No. C-1112 and figure 2.

2. Close valve #9; close the three valves #14; close valve #l2.

3. DANGER: CLEAR THE AREA OF PERSONNEL!_

4. Start the motor., If pressure does not come up
immdediately, shut the motor off and prime the pump
witheclean oil from the reservoir supply drum.

5. Relief walve #4 has been set to 1200 PSI and relief
valve #10'has been set to 2000 PSI, at the factory.

6. With parachutes/dewn (piston rods extended from their
cylinders), depres§ start button. Parachutes will rise,
piston will retract\intogcylinder. This action can be‘
stopped immediately by ‘pressing the "“emergency stop"
button.

7. 1f parachutes do not rise, chéeck gauges #5 on valves

#4 and #10. They should read 1200/ PSI and 2000 PSI re-
spectively. If they do not, set them’ to_do so by setting
both valves to 2000 PSI, followed by lowering pressure in
valve #4 only to 1200 PSI.

(Note: 1200 PSI may vary from a requirement of 1100 to 1300

PSI, depending upon the frictional losses 1in the system.)

-13-
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10.

Operate to lower the parachutes (pistons extend out of
cylinder): slowly open flow control valves #10, one at a
time, until the velocity of descent of the parachutes is of
a slow, reasonable amount, not free falling at this point of
start up. This requires repeated cycling of the parachute
ascent and descent for observation and adjustment of the
velogity. It may be necessary to remove all air trapped
in\the hydraulic system. A noisey pump will indicate air

is in the(system.

Once the proper ladjustments are made on the relief
valves #4 and #10,/and on the flow control valves #l4
they should be locked togprevent any movement of the final

setting. Locking of valve #d14 will be done later on as the

start up and adjustment periedg progress.

At the final descent to the groundfarea, flow control
valve #12 is adjusted to allow an even/slower descent
during the remaining few inches to the Shock absorbers.
This latter action will always slowly direct the seat
frames to the lowest point of descent, for passengers ease

of exit from their seats.

-14-
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11. The deceleration of the parachutes, at the mid point of

descent and at the ground area, is controlled by the time
interval required to shift the spools in the main valves,
#7 and #8, from their fully opened to their fully clcosed
positions. This time interval is related to the pilot
control valves, situated on the side of the main valves
and is adjusted by a screw located at one end of the pilot
choke, whi¢hAan turn is situated between the pilot valve
and the main valve,

12. A second adjustifig [screw in the pilot choke, directly
opposite to the one mentioned in paragraph 11, is for

. adjusting the rate of $hifting the main valve spools

from their fully closed to/their fully opened positions.

Thus controlling the rate of a€eleration.

=15~
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VII

1. The sensor switch mount plate must be positioned so

that all sensors are ,080" to .100%, from their respective

2. AYl pulse targets are riveted to the target plate and

3. All other.fargets, after location in their proper
positions{ axé jscrewed to the target plate, followed by
wiring (with gtairlless steel wire) each pair of screw

heads to each otherf in order to secure the target.

SENSOR SWITCHES AND TARGETS
A, Set Up
targets.
therefore have a permanent position.
B. Positioning of Movable Targglks

1. Rows of screw clearance holes lare pfovided on £he
target plates for setting a target for operation of its
respective sensor switch.

2. Each row of target screw clearance holes is clearly
stamped with a number that relates a target to its res-
pective sensor switch,

3. Reference to Fig. 1 will show the positioning of each
target. Note: There are two separate sets of sensor
switches and a corresponding target plate for each set.

¥
3

-1l6-
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One set of four (4} sensor switches and its target plate is
identified by the suffix "A", the other set of five (5)
sensor switches is identified by the suffix "B". A

spacer is installed at the position marked "S4B" on

plate "A"“,

Stampings on the target plate are for "A" only, and "B"
onfly,)or for "A" and "B", as the choice of which plate

is toChe "A" and which to be "B® is made.

There afentwo separate target plates, one mounted on

each of tHe [tWo)cylinders and made to move with the piston
rods. Thus, the position of a particular target, on its
target plate, detenfiifies at what point in the piston stroke
the corresponding sénsgQr _switch will be passed by the

target and thus activated? //An activation of the switches

by the targets signals the b¥ydraulic power package valves

to direct the moticns of the piston,rods and thérefore the
movements of the parachutes.

only those sensor switches and targets S2A, S52B and S3a,

S3B are duplicated for "safety backup" to stop the

chute drop at mid way and at ground levels. Sensor switches
and targets S1A, S4B and S5B are for recycling, stopping

the chute at mid point rise, and at full height, regspectively

Reference to Fig. 1 will serve as a guide to position

-17-
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the targets. And in conjunction with Dwg. No. C-1112,
Hydraulic Power Package, adjustments.of the target positions
will allow the proper timing of the operation of their
respective sensor switches; while adjustment of the pilot
chokes in valves #7 and #8 will determine the rate of
slowing down (deceleration} of the chutes from positions
3(to 4 and 5 to 6, on Fig. 1.

The “rate of “free" drop from 2 to 3 and from 4 to 5

is controlled by the flow control valves #10 (see Dwg. No.
c-1112). These valves, labeled A, B, and C are opened in
alphabetical Sequemge until the desired rate of "free"
drop, or fall, of the chute is obtained.

The approximate locatigpsBf a particular target is at

the center hole of the 1ing of holes provided for that
target - it is best to start here, Then, if the positions
of the parachutes are not as outdimed in figure 1, the
targets can be moved one or more heles;, in either direction,
to obﬁain their proper location. Notéif shifting the
target one hole space 1is eguivalent to changing the
position of parachute reaction by 1 1/4".

All targets must have their holding screws tightened

and secured with stainless steel wire, laced through

each pailr of screwheads.

-18-~
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VITII OPERATION

1. Péssengers are admitted to their seats, whereupon their
safety belts are latched and adjusted. Note here that a
safety belt cannot be released unless a pin type "key", held
by the operator, is inserted into the keyway hole of the
belt huckle,

2. A push buttop’\on the operator's console, upon being
depressed, initdates the ascent of the six (6) parachute
stations, contaifiing six (6) pairs or twelve (12) passengers.
Halfway up there is ap/automatic pause for a predetermined

. | interval followed by tHe remaining travel to the top of the
tower. A pause here is ppeparatory to a fall of one half
the distance to the ground acgbompanied by an intermediate
hydraulic deceleration. A predetermined pause occCurs at
this point, f?llowed by a second fa¥lgto ground level; also
with deceleration, but followed by a gefitle slow movement
to shock prevention stops.

3. An emergency Qtop push button on the control console
allows for immediate stopping of the ascent and descent
phases. A special hand valve, at the power package, allows

bleeding of the hydraulic oil caught and locked in the

-19-
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system, either by malfunction or emergency stops, so that

all passengers may be slowly and safely brought to ground
1

level from any position above the ground of their seats

in the parachute frame.

=-20-
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IX

SAFETY PROVISIONS

The hydraulic system is controlled by two solenoi& valyes -
they are 1in parallel electrically, but in series hydraulically;
the reason for the latter is that in the event of a failure of
one valve the remaining valve takes over, If the chutes are

at ground level, there is no problem. If the chutes are off
the greunds)their motion will be stopped; It is only necessary
then that /f£h€ oOperator open a small bleed valve, which allows
oil to drain ‘out/of the cylinders while the parachutés slowly
descend.

The circuitry is suchfthat any manfunction of the control valves
will shut down the entire fiydraulic system and prevent further
operation until corrections adre”made,

All wire ropes, rope anchors, ‘andf/rope fittings are of

highést qguality obtainable. They have been applied with a

safety factor of 8 to 1,

-21-




ALL AIRLINE Hydraulic Power Units are factory tested and adjusted and are ready for
"immediate operation when installed. ‘

The following precautions should be observed when installing and operating the system.

1.

10.

. five minutes and check for leakingsSystem. Slowly increase pressure in 500

- operation is. a sign of clogped filters or air edtering a loose suction line.
[REaE

QOPERATING AND MAINTENANCE INSTRUCTIONS
AIRLINE ROTARY HYDRAULIC POWER UNITS

-

START UP PROCEDURE

Clean thelsystem thoroughly before connecting to power unit.
Connect the propé€zr designated electrical power source, per motor namep'iéte.

L]

Check motor for préperfnotation as specified by directional arrow on pump.

Jog motor on first startfup ty, establish suction. Never operate pump for more
than a few seconds unless igfis full of oil.

Set relief v;alx:e_adjustment at\1 0@ PSI pressure setting on start-up. Run for |
P51 increments and check for leaks/a® you go up to systrem‘pressure.
Bieed all air from system to insure quiét opgration.

Clean suction strainer frequently during finst period of operation. Noisy

Check fluid level every 4-5-hours first day, twice @-day first week, every day
thereafter. Bring up to specified level with filtered’oil of good quality. Reserx-
voir should be checked for presence of water or emulsification of oil. If pre=-
sence is noted, completely drain and flush system. Refill with new oil. Before
restarting system check oil supply level in reservoir.

Four-way pilot operated control valves require 40-60 PSI back pressure to
operate. A back pressure valve may be required to operate the 4-way valve.
Check filters after first 25 hours then after each 500 hours, or more frequentl
if dirt conditions of the particular installation make it desirable. I indicater
tvpe {ilter is used, chanpge when indicator shows need.

~




PUMP NOISY

Page 2 L

TROUBLE SHOOTING HINTS

N

® N o W

NO FPRESSURE OR LACK QR MPRESSURE

LD

-

, Foreign matter*drgwn into pump

T~
At
~

Intake blocked
Air leaks in suction or shaft seal, Air drawn in through inlet due to low oil
level.

Entrained air

Fluid viscosity too high
Pump #Funeing too fast
Suction filter too small
L.oose pasrts/in pump
Worn or dagnalped parts

1.

® -
'

PUMP DOES NOT DELIVER FLUID

Relief valve not workinggproperly (disassemble and clean)
Broken lines

A

e W N =

Low fluid level in reservoilr
Suction line blocked
Pump not priming

Pump not being driven properly or in wrongsdirection
-y

FLUCTUATING-FLUID PRESSURE

1.

{

EXCESSIVE HEATING OF FLUID

2.

Air entrainment
Dirt passing through relief valve

W DN

Relief valve set too high

Unloading valve improperly set
Systern may require heat exchanger
Restricted lines
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MAINTENANCE HINTS

The féllo\\dng'fegular maintenance éfeps will us-ually insure long trouble-free service by
these units:. ' '

1 Every 250 operating hoﬁ_rs, clean suction strainer and air cleaner in solvent,
Also, replace elernents in micronic filter.

2. As required

.
a. Grease motor according to manufacturers recommendations.

b. Under gobd servvice conditions a good quality oil should last 5000 hours.
Poor gquality/oill000 hours.

L A

HYDRAULIC OIL

a. Any mineral base hydfaulig oil of turbine quality should be used. - However,
an oil high in anti-wear(additives is suggested as it will contribute to long

C X life, -
b. Recommendations (Anti<Weéar)

American Rykon Series

Mobil DTE 24 or 26

Shell L. D. Hydrak

Téxaco Rando A~-HD or C-HD or egual

LA

FIRE RESISTANT FLUIDS - o

Caution:
{
Unless pump unit is specifically designed for fire resistant fluids of a particulax
type check with the fluid manufacturer for conversion procedure.

The equipment has operation limitations which in some cases is not the same as
for use with Petroleurn base oils. Check with equipment manufacturer to assure
satisfactory operation with the type of fire resistant fluid to be used.

T

For pump units specifically designed for a particular fire resistant fluid the ope
rating and service procedures outline above are applicable.




VICKERS

Service Parts
lnformation

BALANCED PISTON TYPE RELIEF
AND SEQUENCE VALVES

CS-03-*(V)-40
CS5-06-*(V)-40
Ccs-06-*(v)(Y)-40
CT-06-*(V)(Y)-40

MODBL SPRING|SPRING{ sPRING| P RESSURE Y COVER ASSEMBLY
RANGE (SEE TABLE)

C*-0*-B(Y)-40 2077 {40980 | 125-1000

C*-0"-BV (Y)40[184458 | —— PSI

C*07-C(Y)-40 2077 | ,o05g | 500-2000

C*-0%-CV (¥)-40] 184469 | — PsI

C*—0*-F(¥)-40 | — L J/ 2077 | 4005, | 1500-3000

C=0*-FV(Y)-40| 184458 | + pSI

ASSEMBLE SEAT
; WITH CROSS-HOLE
. FACING UPWARD
. A 285601 SEAT

464520 WASHER
. (AS REQUIRED)

EXT, VENT PLUG
{(SEE TABLE)

a"0" RING (SEE TABLE)

42050467 KNOB --l

COAT THESE PARTS WITH
OIL, PRIOR TO ASSEMBLY |

COVER (SEE TABLE)

43290057 PISTON 41485 NUT

4253949 LOCK SCREW
A326917 SHIM (AS REQ'D) TO OBTAIN
PROPER ADJUSTMENT RANGE

44 154006 'O RING
A 283948 PLUNGER
1031 SCREW {4 REQ'D}
NAMEPLATE

35212 SCREW (4 REQ'D)

44199813 "O" RING
343154 PISTON

136568 PLUG

343153 SEAT

MODEL, BODY
CS-03-*(V)-40 1349184
CS-06-*(V)(Y)-40]349187
CT-06-*(V)(Y)-40[{349180

COVER .. | PLUG (EXT. VENT)
MODEL cin | COVER e e RiNG \

CS-0*-B(V)-40 | 942034

CS-07-C(V) 40 | 042035 |a34517% | 4307354 |aa154129

AINCLUDED IN
SEAT KIT 918321

TS0~ -T(V)-40 [ 942036 |g§f§g¥%ﬁ§£l
CT-06-B(V}-40 | 942037 — :
. CT-06-C(V)-40 | 042038 |4 349175 | A 7076 S .
: CT-06-F(V)-40 { 542038 4 [INCLUDED IN
CS-06-* (V)Y -40 335648 307354 | alh4129 COVER SUBASSY
CT-06-*(V)Y 40| ——— | 345181 7676

) SPERAY VICKERS
Revised 1-1-79 TROY, WAl 4BUB4 1-3305-8




MODEL CODE BREAKDOWN

RELIERVALME

THREADS
S - SAE STRAlGHT!—

T - PIPE

S1ZE
03 - 3/8 IN.
06 - 374 IN.

C* -** - *(V)(¥)-40
Cx -2 - 2(V)(Y)-40

’>

| DESIGN

V-~ HIGH VENT PRESSURE

Y - SEQUENCE
OMITTED - RELIEF

OMITTED-STANDARD VENT PRESSURE

PRESSURE RANGE
B-125 to 1000 P5I
C - 400 tg 2000 PSI
F€150040 3000 PSI

-
To insure sustained efficiency and maximum trouble-free life of this precision equipment, initial and continuous

filtration of the fluid medium to 25 microns absclulc or less is cssential,
Vickers economical 3 or 10 micron fillers, see installation drawing 522140.)}

(For informalion pertainingto Sperry

Litho in U.S. A
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. SERVICE
PARTS
INFORMATION

V20, V20F -11 DESIGN
V20P -11/-12 DESIGN

SPERRY VICKERS
TROY, Mi. 48084

M-2004 -5




V0P  kexr o oxxxx o 1112 - = ‘
PRICRITY VALVE COVER TP covinl covER MODEL i
J/‘O" HING 308121 | 433030 V0P F**T-**2*11/12
., e [EREQ O T08127 | 433031 |V20P-¥+#T ¥*2 5*11/12]l ( a
/ Gy 308123 | 433032 V20D ***T**3*[1/12 I .
(2] 705194 | 433033 |V20P F**T +*4*11 /12 !
DESIGN | PLUG [SPRING |PISTON 150914 | 4330734 V20P—***T-**5"‘11/12 l 1
-11 7077 | 256961 | 257063 208125 | 433035 [V 20P F**T-**6*11/12 — | |
-12 433026] 433025 | 433024 433799 |V20P A**T-**T*]1/12 I MODEL DESIG
506126 | 433036 [ V20D ##FT _*+*8+11/12 ) z@-—ﬁ—l—
SCREW (4 REQ'D) | 320.,““}_
MODEL TORQUE TQ BOt5 VI0*-*r A
IbL. ft. 155023 RETAINING | yenT YL
V20P -** Gr-***+11/12 11165 RING (-11 DESIGN) l ——20% FFEIq
V20D -** TEA*ks1]/12 @Fﬁ,
V20D ** g% _*++%1]1/12 9431 MRNISES 7077 PLUG l
V0P ** G *%+*11/12 < @-IIDESIGN) |
V20P A% 10 *+¥*11/12 v O "o 1026 PLUG |
V20P **L1*-#***11/12 - h & 43 LU
V20P -** 12*-****11,//12 96168 . (-12 DESIGN) 1
VoOP —** [ 3% **¥*11/12
s = 290057 |
PRESSURE| SBRING | SPRiNG SEAT PISTON
MODEL SETTING |-11'DESIGN|-12 DESIGN | [COVER] _MODEL |

V0P FFR FFRATF| 250 753866 | 252686 e S4T337 SERUE | [z80690 [VZ0-+riF-rT

VS0P FE R =60 0‘@ GUIDE {-12 DESIGN) B13657 | V20 -F**F *711]

V0P F*kk _£5x (] * 750 2280 2280 421286 Siﬂl\i/;r@@ | 281145 VZO-***R—**Lll

V0P Fr =1 *¥| 1000 373117 SHIM / @O 203373 | V2D-***5 -*411

V2P *FHFk _FFEE ¥ 1250 2282 435626 421268 SHIM / | 201045 | V20-***Y -*411

V205 FFA% FFFF1+| _ 1500 373118 SHIM / I |

|VZOPAFFF_RGIH] 1750 4154127 Q" RING | 359287 PRESSURE P|

V20P ks mkxi{ ] * 2000 2281 2281 I (INCLUDES 2302‘57 I

VI0P FF%* Ak T * 7950

V20p FRFE AXFKI*| 2500 109199 PLUG I
= -l -~ 1 g . —— —_——_,.———— 1
VIOF - ®k%%x _ ke 1] @ 239766 SPRING
FLOW CONTROL COVER 7077 PLUG @‘/
PRESSURE CONTROL

MODEL DESIGNATION | SETTING VALVE

N (P.S.1.) | SUB-ASSEMBLY
VIOF_***s_*v+All 250 229613
Va0 F-~3**-**++BI1 500 233018
VIOF-**=***>(11 750 232794 |
V20F-****_***D11 1000 232795 !

[ V20F-*=**-**3E1] 1750 232756 |
V20F-=***-**+F11 1500 232797 < \
VZOF-****-*+**G11 1750 232798 - 275672 SPRING

[ V20F-7**--*i=H11 2000 232799 = |
VIOF-*7r=-*= )11 2250 233019 © \
V20F-*r+-***K11 2500 233020 RETAINING ‘

RING 077 PLUG

COVER | MODEL DEEIGN%TION
- 31609 T0F-*r*D-t" 2*11
MODEL SCREW (4 REQ'D) T o sl

TORQUE TO 8015 Ibi, ft. :

VoOF-** BF #*%41] 11165 316093 VIOF-***P-+¥ 4%11
VIOF-** 7% A**¥1] 309151 V2OF-***P-** 5%11
VIOF-** BF **++11 0431 310871 VIOF-* e P+ 5*11
V20T -** Of 4+*+]] 316094 VaOR-- = p-+* B*11
V20F **+10% -#¥+*11 316005 VoOF- e poer10-il
VIOF F*11* *4#*1] 96168 306313 VoOF-* e 5-** 2+11
VIOF ¥F] 2% *%*%]] 306515 V0P " e 5-** 4*11
VIDF-**13% ****11 363243 VI0F-**»5-7* §*11
306917 Vagr-'r-8-+* 61l
06919 Va0 r*5-*~ 8711
306921 VZOF-* " 5-*-10"11
. 306314 V20 F-r - T-** 2*11
306346 VZOF-*+=T-"* 4*11

306819 VIOF-2¢=T-** G*11 |
306821 V20F-*+-T-** B-11
306823 VEGF-+==T-**10-11

SCREW {4REQ'D\
MODEL TORQUE TO B0t5
lbf. ft.
V20% %+ G¥ +x¥11/12 131485
Yk -+t 7:,****11/12
a0k -** B*-****ll/lz
V20*-*F gF _sA**11/12 131488
VIOF (> SkEe*]] /12
‘720*_1:*111_*.“:*11/’12
Y20+ -+ Rt xek{] /12
VZO’—”E%*—‘***II/IZ 1318




ASEAL[a"O" RING (2 REQ'D) [ASEAL | RETAINING _ RETAINING

TION | SERVICE?:D AT T RING BEARING | SHAFT | KEY | NUT NG SHAFT TYPE
F11/12 280372 | 5861 STRAIGHT
*11/12 Y 280504 | 1615 | 132260 THREADED
11/12]922733 154090 229235 98653 98574 | 297330 | 1609 109975 |[KEYED-STUB
-*11512 280515 | — ~ | —— SPLINED
11712 204022 | —— | —— SPLINED
11712 328096 | —— | —— SPLINED |

@‘

FOOT BRACKET MOUNTING
KIT FE-A-10 INCLUDES:
177939 SCREW (2 REQ'D)

BODY

-

Va0*-1*

V20¢4*

Vag¥r-6*

324045

297228

280689

308628

396975

313409

294266

295716

' VANE KIT [4"O"RING[CARTRIDGE
NG \ROTOR

(2 VANES)[@ REQD)|  KIT |y uiiny
SERVICED IN CARTRIDGE KIT ;
3150] 3583281 923485 923480 7161
3152 923481
[791| 358330 923493 923483 2478
S 923484
- 154090
H09] 3583321 923478 923620 16662
1156 933482
BOB 923486
1BOS| 4] 92347
LB8s) 35633 9 e a603




MODEL CODE BREAKDOWN

V 20 (P) * * * % - % % (k) (x) 11/12-% * *¥ L
T T TTT T T T 'r

FOR 1.EFT HAND ROTATION

YVIEWED FROM SHAFT END

(OMIT FOR RIGHT HAND
VANE PUMP ROTATION)

. (STRAIGHT VANE)

L{SPECIAL FEATURE SUFFIX

SERIES |- V20, V20F - 11 DESIGN
V20P - 12 DESIGN

F - FLOW CONTROL JCOVER PR’EgSU;E SErﬁ'ggﬁ(}PS
P - PRIORITY VALVE COVER}— g i goo §>51 g 0 pal
OMITTED—STANDARD COVER o . 750 PSi H - 2000 PSI
MOUNTING D - 1000 PSI J - 2250 PSI
1 - 2 BOLT FLANGE (SAE A} SIZE) E - 1250 PSI K - 2500 PSI
2 - FOOT BRACKET AT 12 O'CLOCK
(VIEWED FROM SHAFT END)
3 - POWER TAKE-OFF ] FLOW RATE THROUGH ORIFICE
4 - FACE TYPE IN COVER IN USGPM
6 - "B" MOUNTING FLANGE 2-2 3-36-6
23 - FOOT BRACKET AT 3 O'CLOCK 2.5-2,54-47-78-8
26 - FOOT BRACKET AT 6 O'CLOCK
. 29 - FOOT BRACKET AT 9 O'CLOCK PRESSURE PORT POSITIONS
INLET PORT CONNECTIONS VIEWED FROM COVER END
E - 1.5 INCH DIA. A - OPPOSITE INLET CONNECTION
2 BOLT FLANGE 57 909 COUNTERCLOCKWISE FROM
F - 1.156 INCH DIA. u 1 INLET CONNECTION.
2 BOLT FLANGE ¢ -~ INLINE WITH INLET
P -1.25N.P.T.F. D -180° CLEQCKWISE FROM INLET
R-1.00N.P T.F. CONKECTION
S -1.625-12 UN 2B THD.
SHAFLS
RING CAPACITY USGPM 1 - STRAIGHT. -KEYED
1200 RPM-100 PSI 3 - THREADED A
6-6 9-9 12-12 L 5 - STR. STUB-KEYED
7-7T 11 -11 13 ~13 11 - SPLINE
§-8 15 - SPLINE
38 - SPLINE
OUTLET PORT CONNECTIONS
cobE | STANDARD FLOW CONTROL COVER _ Fﬁ};ﬁ)};{ggg&g})ﬁgvm —
. T
COVER | PRESSURE | TANK  |oi7pET | QUTLET
F .687 DIA.
P 750 75016 500
NPT THD. | ST. THD. | NPT THD. _
S 1.062-12 .750-16 | 1.062-12
ST. THD. | ST. THD. | ST. THD.
T < _750-16 750-16 750-16 . 875-14 750-16
ST. THD. | ST. THD. |ST. THD.| ST. THD. |ST. THD]

. To insure suslained efficiency and maximum trouble-free life of this precision equipment, initial and continuous
filtration of the fluid medium to 25 microns absolute or lessis essential. (For information pertaining to Sperry
Vickers economical 3 or 10 micron filters, see installation drawing 522140.)

Litho in U.S.A.
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Features

Snap-Tile Soft Seat (virual zero leak) and guided pislon design
Inline Check Valves are excellent for a wide variely of bydraulic
applications where free Tlow in one direction and blocked fiow in
the reverse direclion is required. The streamlined poppetl with full

{Construction

Inline Check |
Valve |
POPPET S]’YLE—SOFT SEAT

For use with hy'draulic fluids

Flow !r'.étes to 130 GPM

Working pressures to 5000 PSI
Compac-:'t"_%éasi[y installed

Fast operating action

Four standard cracking pressur’es'

Seven sizes — Va'', 38", 12", 34",
17, 1va"” and 112"

pons afd sofl seat oflers minimum restriction to flow and positive
shuleff and can be provided with seals for most types of hydraulic
fluids andfa seleclion of cracking pressures.

Flow and.Piessure Drop

BO

"

/ r
70

PRESSURE DROP — PSI

FLOW — GPM
i LGiD VISCOSITY 15t SS54 Ot




. (T - ofe . d . .
AR Specifications and Dimensions
P S R e
t,_ ’ i PR T I e S R I .
) f‘jj‘i-’ /.'|I ’4".1_,‘5 [ :}I__“ }.U "_.7) l.\;l |n|lne CheCk Valve
}\J‘_ o L iNC.
@ ccifications
Materials: Rated Flow: Working Pressure: Weight:
Vo' — 6 GPM ” Vatt — Jor
Y~ 12 GFM : W — foz
1
i ing —— V2" — 19 GPM ’ Vit — 1402
Fin,r;i?i:;:smgs ftw W~ 35 GPM To 5000 PSI - %"~ 1l 4oz
e Ttee 1" — 55 GPM ! 1" — 21bs doz
1% — g5 GPM 1%" — 31bs 14 0z
1% " = 130 GPM 1%" — 71bs 10 oz

Crdering Information

Select and specify the proper Intine Check Vatve {rom the followmg {ables:

Part Number: End Fitting: Thread Type: Port Size:
s
CPlFF—4P—-15A FF — Female/Female P — NPSF (5td.) 2 - w
1 T
Seals 4 — w"
CrackingPressure 6 — %~
Thread Type Cracking Pressure: Seals: g—
Port Size 10 — 1"
Linline Check Valve 15—Q PS! ‘;*\g‘;’” Ny
254 25 PS| — Other seal types
. Poppet Style 60— £0 P3I consult faclory
Dimensions
° i
/
NOTES:
Decimal dimensions are +.015. Parl configurations are typical and do not necessarlly represent actual
Ratings, specifications and dimensions are subjecl lo change without appearance.
notice. Consult factory lor Cerlified Drawing.

| 6.4 mm/¥%" | 9.8 mm/3%" [12.7 mmi2"]18.1 mm/34"] 25.4 mm/17|31.8mm/1%a"|38.1 mm/1%2"
! A (Hex) MM 19.05 22.2 31.8 . 34.9 44.5 54.0 60.0
l INCH 3" " 1" 13" 135" 2V 23"
| B MM 49.02 52.23 §2.55 109.98 116.08 144.53 157.73
‘ @ Mo Lwex | esst ] sest §oas | a57" | 569" | 621"
/ . — N
mim m/m inch Ir"f P ‘E‘]j}(;"fﬂ .
Inch P |
E ORIt
Cel- 777 PRINTED 1M U S A, umor».' CITY PA 16438 - B14/438-3621




D REXROTH |  4/3- and 4/2-Way Directional RA
W Benien Pa 19018 Control Valve Type WEH 22 24770

2157665 G110

Sire25 (17} l electro-hydr, operation _l 4000 P}w‘
. Description T sainnoid pidot uparated vaive and subpliate to intarnationsl connectino standards N Issue: 4.75
Oneration of the mam spoci s by means of 8 pial valve, availabie with einher DC ar AC
an gap or od immersed sclenowds Manual averride an the pilot valve solencids allows
operation of the man sponl without energisation of the solenoids, provided piot

piessure s avadable. The man valve spoci s held in the center or end positions by
sprngs of hpdrauhic pressure.

The pilot oif supply and diram can be provided internally or externally.
Details of passible conversions are shown on page 11.

The directional conlrol valvns size 25 are available for an aperating
pressute up to 5000 P51

Design Ferlurss:

— subplate mounting

— cast oll passages

— spring or hydraulic centering of main spool

— Interchangability of spools

Depending on the apphication, the valves can be supplied with the
following additional teatures: . '

- pilot choke adjustment (p. 11}

- stroke lisnitar on main spoal (p. 12)

— main $pool position mdicator fp, 132) !

limit switch on main spool (p. 5) )

— pilot pressure insert in P-passage ohymain vake (p. 11) . s

— throttle orifices o reduce pildl oif supply (p. 11) -

— pressure reducing vahe (tixed pressure reduction) lor reducing .
pilot pressure in excess of 3500FSI {page 11)

— electrical connections (page 5)

Description

4/3 -Way Valves Spring Centering of Maingspoal 4 WEH 22 spring centered

The main spool is held in the zero position by springs’ Bolh spring
chambers are connecled to the lank via the pifot valee. Fiessur-

zation of one spoo! area causes the spool to move inlo ane of ihe

end positions. On unioading of the pressurized spool afea Ihe Gpposing

double throttie
check valve

spring relurns the spool fo the zero position. for_pu‘or choke
) A g N adjustment housing
N The maximum flow detads tor the spring centered valves are@given in the -_—
b table ‘Maximum Perfarmance Data' (p. 4). pin, here
. showing
maunting sprng for
position for spool
external pilot centering

. ol Supply.
ta X =
infesfral,
| Se€ i1, L subplate

4/3-Way Valves with Hydraulic Centering of Main Spoal

The main spocl is held in the zero position by pressurization of both spool

. . . P ) . - double throttle
arpas via the pilot valve. A cenlering bushing in the housing fixes the spool | “cenfering

check valve

position. | bushing for pilot choke
tinloading one spool area cavses the spocl to move inta one of the = V1 adjustment
end positions. For all spool iypes of this model the maximum pertor- p;”' fere o
mance data al minimum pifot pressure of 120 PSI are shown in line I of shaning
the table "Max. Performance Data', p. 4. For applicalions in excess ”'09".'"’9
of these values a lugher pilot pressure is required, For exampfe, at Position f‘?r'
operaling pressurc p = 5000 PSt and a flow of Q = 120 GFM m_;emaf piot
a pilot pressure of 210 PSI is required. oil supply.
. L . . . Conversion
The maximum How Ior this valve model is therefore enlirely dependent o X =
on the Ap value in the system. eaternal,
see p. 11
p.'ug‘ amitted
lor external
Hot od
. 4/2-Way Vaive {sce p 8) fuppf)'
. 4 ditferen! (ypes are zvadabie: o
o ’ \ 1) Pilot valve and mam valve each have one spring for teing af spool end pasitian I’guaranfcc!d shAfne ceen with power fatdure)
2) Pilot valve has one spring to hold the spoot i the end pestion. The main valve spool has na spings ead s tned i the end pastdion

hydrauflically.

3} Pilot valve has two solenoids. No springs in pilat or main valve. The spoal positians are fired by mcans of solenod encigiation.
1 solenoid must therelore always ceman energired.

4) Pilot valve has two solenwids, the spool has detents m the end pusion (mpulse valve) The s valee cpneal s no deteads aoi moves
mia position when piessunized.

With types, 2, 3 cnd 4 the shifting positions are guarznteed onfy vehon pilat pressone o o fende

R e e e — ]

! NI !




Oredering Code {Valve maunting screns 1
SN £ mounting screns

Madel Number ’ l4 WEf“;EZZ _ 30/;

B spoof retuen o

Hydrauihc cenlernng =H serG pasition
Spring centerng = no designation fman valve)
Symhols with spool Vaive Symbals .
crossover pasitions {spoal typel :
{
A B A B - f' .
E4BLEHERR) W - e iy
T T

r ¥

O T - o

' X -k
Wy -z 1
T XL - e

B
:
2

72
i
iz

:

RET D X = v
RHHATT XHI = v
DSTJ:E,M mm =W (see pages 6 and 7)

spoo! type

Series 30 = 30

30 10 39 £ installation and connec-

lion dimensions remain the same. fspecitied by factory) Series na,

without spring retutn = Q oo o

without spring return, with detent ) = QF (,;?; zith:onrng

(in both CasAesArhE 'H' {or hydraidic centermg is stilf required. Z-pasition valves and]

The detent 15 11 the pilo! valve onfy). 2 solenoids only

pilo! valve size 8 (3787 = 8 .

(pilot valve size 10 {1/2%} = 10 (Valve detads, see page 5) pilat valve size

Oil immersed solenaid fsize 10 only! A

Air gap solenard =L solenoid type
T
[
f

v oA - ‘
120 c, . !
" = 1V 120-60
60 Cyc ! !
~ iV DC - G24

sea lechnal data
for further voltages)

salenovd valtage

o)

N

HLOEI ™ KLU s 0 Rw

TR W YRR RS Pl




Foct Valve (drrafs v pareathis:s rofor to ize 104

AL =y drupchonal fentrof vatee

Sire 8 Taize 10 ophwnat) s uned as
[t calve The vatee spood s hedd
2ero posiion by spings, and in
1hifting  position by sulenonds or
deteals. Operation of 1he spool s by
means of air gap or ol immersed DO

The are gal Sofenad s of Jimpie construction and tully encapsidaterd The ol imrersed soianoid

has a long waorking tile, and is fully Pncapsu.’aren‘ 4 N
The salunnid runs in off TAus resulting in low weai, guad beat dissipation and cushioned stop,

The DC aatanoid is extremely relisble, provide
snoi aperalion and /& suitalle for high shifting
fragquencies. It is not affecied by voltage fluctuations

The AC solenoid has short response times. Single
operation and no special contact pratection are its
main feafures.

or AC solenods.

in‘either direction,

'Y,

OC solenoid OC sotenoid AC solenoid AC solenoid
Sofenoid type dry wel dry wal
Catalogue sheet size 8 (3/87) | RA 23286 ) RAZ3287 |
Catalogue shee! size 10 {1/2° ] RA 23 299 AA 27 196 RAZ3300 | AA23197
Power requirement 25 W43 w) 25 W (35 W) N 1
Hokding current - — ;46 VA 64 VA) 84 VA {130 VA) L
in-rush current - - <230 VA (430 VA) 310 VA {530 VA)
Duty cycle 100 % I

 { Votage Rating 12:54; 42, 60; 110; 180, 195 & 220 V | 42710 127: 220V, 50Cyc.; 120&220V. 60Cyc.

fnsulaton P &5

Terminal connections for
central connection

with 1 solenod

with 2 solenoids

graund to terminal § =

solenoid always to terminals T and 2

solenoid 3 to terminals 1 and 2, solenaid b to
terminals 3 and 4, ground 1o terminals 5 +

For the various madels of the main valve he {ollowing models and spoal lypes af the piiot valve are used:

Main vaive 3-posilion valve, spring centered 2-position valve 3-position valve, hydr. centered
3-position valve, 2-positian valve, spring affset, 3-position valve .
springicentered withaul spring return or wrh‘loul Sprllg speing centered -

Pilot valve return with detent - )

o F”Hj ' - IEHID]
spoohlype f = spoal lype O = At spool (ype M =
Limit Switch on Main Valve S (Diensians in inches) Electrical Connections [details in parenthesis cefer 1o size 10/ -
Limit switch 'a' is operated when the maip valve spbol has reached position 's'.
Limit switch 'b f.5j gpen_afed when the main 'va!vre ?poof' has reached posiion 'b'. Code | ustation A 8 c o
When a strake limiter is used, the respective it Swilch ceases to functian.,
34125 Contact Rahng g2 S,
Dc al 30V=24A no T "‘w'ni’lz 12°NPT] 0788 | 0276 | 2776
AC arzZhoV =54 desig [j D [ ]i_l 12 NPT {0.705) | (0.275] | (2445)
\_. prrle M0 e Jw o b [c i
“NC b m:
b o | LZNPT S T - | 3m0 | a6 | 027
17 1
N O Contact NG, Comtact Eﬁgg, g (—i | i4.299)|(5 153} | (0 197)
Maunting of Limit Switch on Main Vaive Feature
code
2-position valves, - . —
3-position valves, liemit ;w:rcfh ;N.O.rcanracrj P —— PENTT lwwer| azes | o2 | a7
N n
_|_spring centered on siae of A por L [:IE,D ~—4 |v2werl o roe) | (0.276) | (4.049)
o =
2- i 1 -
2 hys(zs:é?:r:a ves fimit switch (N.O. contact) 19
3 3-position valves un side of B port
O . . B [?/?'N — A=
1 2',005!”0!1 valves, siroke kmier on side of A port i\ i S~ - D
= hyds. return Bt switch (N.O contact) on side o B port Y z D'fl:) Dﬂ =487 Qshy | 2225 oe0
3-position valves, stroke fimiter on side af 8 port r241)| (0.551) | {1.890) | (0.630)
spring centered himit switch (N.O contact) on side of A port 21
2-position valves, P -
3-position valves, Fienit Z,wrchh;N‘C.’conracr) 99
: on side o or —
| spring centered e o | _ o — |37 | 46% | oz
| Z-position valves, . . 8t -
E hydr. return, limit Iswr!ch (N.C. contact) 23 1§ (-1 | (4229} f5158) | (0197}
vl 3-position valves on side of B port _J
g 2-posilion valves, stroke imier on side of A port 24 I
hydr. retura, himit switch (N C coniact) on side of 8 porr PR s
- . Ay - i i 2} i a1
3-pt_35flron valves, stroke bimiter on sige of 8 port 25 07 TP — 1929 0551 | 8512 | 060
spring centered bt swadch (N C contacti on side of A part c (1.9290 (05517 | (63391 | (0.630)
Example shows 7
e M - additional ——
— "«‘j’ AT =~ feature No, 15 .
:G.’ bl ‘sof.af_ 3 A — s——r
- g | - 2225 | 060 | X730
7L Eﬁ:‘ o . )
' — (=) | ri&0)(0630) ) (4.449]
Lz e
) A=1~8 g
rrﬁj R ram | aasr | A512 | om0
0z c .
¢ O j 5 (1 a2 ta ka1l 6 29) | (0.630)
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ek A
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[ | cI¥IOLY 7 M4
® - &

' ‘ 1
, D | |

[ 'r_.d___.f4

S J

P Xy i
: H22 . ./ . T
; A8 Type ... 4 WE,
o _.""_J?I]b
; 48 Type,... 4 WEH 22 .. ../ E Type .. 4 WEH 22 . /. E
F
! 4
aﬂmb
-3

s L PT ¥
-
<
3 e Type .. 4 WEH 22 .. /.. Type .. 4 WEH 22 . ./...

L, t — «©

A = CaAlzileds

“With spaat types G and V the center position is throftied to T6% and wirh spoafl type W to 3% rf the nominal section.

et | ek, Jopeartype] Ve Symbot ot | Firsoes v
LAWEH 22 . E L) AWEH22HE .. £ [X:Eﬂj:[]n . : o
CAWEH 22 F | 4 WEH 22 HF L. F [XIE[H @ [XEE[HBI[]
LAWEH 22 G .1 AWEH22HG . G [ﬂﬁﬁ]f}ﬂ IX]
CAWEH 22 _H 4| A WER 22HH /. H m [EBHEIH
LAWEH 22 .8 S| 4AWEH22HI /. J [X]E_HII &m
CAWEH 22 L A | AWEH22HL L. t [X[X]ﬂ] EONANAE!
LEWEH 22 M| AWEH22HM L M D EGASIER
AWEH 2. Q .t 4 WEH 22HQ .. a | ‘_}(;’ﬂfﬂ [X;‘IHi Hill
ewEM 27 R 4| I4WEH2IHR 1. E}(J jﬂﬂ ],2::L
L AWEH22 S L. 4 WEH 221 S i H ECTFEIRYE!

L awEH Y T A | awEHz2HT ) Tﬁ““jﬂ (RS EEP
CAWEH 22U 4] awWEHZZHU 1 Y f rjﬂ E{\'fj;lﬂ]
.4 vvgl;;s—_,-,"v A AWEH22H YV ri v - —1* E’;'igiﬂl
CAWEH 27 Wl awEH 221 w ol ow Hli* - 1 EONEN 'H,],,,

TEOLD W NA 0T A
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Rl rlﬂff srm,r:hf:! o vl for l"'”f“ v ”W‘ o o o
5 Type . dawWiH 2z 4 ET W T Type A WEH 7 H. / ET 1 Type . 4 WEH 22 M 7O ET | Type. . 4 WEH 27 H LIOF. ET
£
¥
1 A
H ‘1
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‘ T ‘
- - - _
A
t——
I |
. — 4 —
- S Y —
E F X v T
£ A B ) A8
n alb
: VS L L PN . Befe ]2l
= PUT P

internal

¥

Type .. A WEH 22 H /.. T Type... 4 WEH 22 H ../OF_ T

® P
=
o
T AR A8
v als cjl b L
I a [l» WA B a —— ﬂ b
< £ P e
X -
ot E Typé ... § WEH)22 H ../  E Type ... 4 WEH 22 H _../O.. E Type... 4 WEH 22 H .. ./OF.. E
E I
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u
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u , ot
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" ozE1% |2 Fam s o ZB121° Fum s b a%gL s
x - Sp—— mp—
P Ty ' ' Py Frr
Type .. 4 WEH 22 H _./... Type.. 4 WEH 22 A\.../0... Type .. 4 WEH 22 H . /OF...
K
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L
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|
1 7”
> : 1____ |
B
SR |
7
| a E{{}\_qllw b ]
. 1 i
= ¥ T X v r
£
X A, B A8
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J.position valves, sprng affsel  (Dimensions in fnches)

FFEr,'ng pan(_-fnﬁu} ;'.rvmn vnh-ra

‘ B AT A T AV AV v eV ey
@ /777N

b e o a
}'l _Pl ¥

}x |
é

Y

rod
I

I | {
[ A=A e
+ \/+ + + 4+
A WAV A AV A A a4 : !

— e —— Y e

1
o 4567
(e 3 67
e a{ T BT

[ For valves withaut subplates the mounting
Porting patiern : screws have to be ordered separately.
of pilot valve <=L Mounting screws:(6) 1/27-13NC x 2 1127
- ! . tightening torque 118ft-ib

| machined valve mounting surlace

Lsubpfare details, see p. 10 l

Section C-C shows |
the throttle orifice
{ses page 11) o

Flatness Tolerance :Wheén moliating valve without
subplate the max_irregulacity of the mating surface
lobe = Q0001 in per 14800n jength

oil immersed
25 : D solenoid

{7402 lor size 10} f

|lw (8485 lor size 10} -
- 7008 for size 8
. - — T 1 ]
avgap i / o) salenoid a IR
P sotenoid jlisnu J(_ﬂ .

air gap _ {7.042 for size 10} -
AC solenoid o

: E— 7874y lorffire 307

H : Theottle screw *_2658)535; fob size 8 oif immersed
i 788 of pilot choke g AC solenaid
' = 250 adjustment i

2 7;5" fully closed \“4_ I i

b Ny .
+ + —_— 1 - H&_\\
: Throttle screw @:\ . & I id
] _!!___ L of pilot choke — i :-li'fgeno'd 4 1 | {selerord 4 3¢ i
+ . .

2776
{3445/

adjustment
fully open

+

A/F Q375

@
.

pilof chake adjustment

mounting poasition for
meter-n confrol
~(see page 11}~

Seclion A—A
shows the
pilal digin
(sce page 11}

5 T

4528

pilot choke adjustment

mouniing positon far

nmater-out control
(:)/

Sectinn B-13 shows the pdot

2-position valve
fir

! sositan valee,
nosvierg oilser with hydraufic retu

.

FLUY, & R0 T 2K
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< PUSTLO vatves, ydlraulic return and S-pasition valves with spring or hydraubic centering (Dimensiong in inches)

[ .r’urﬁrng patteen of mam cabve

i~=-- . ois 078
2087 l Di3 0.551
[ T —_
— NS s T —
(T A - O LOHTR
: — gt o — ] - oy — — — k=
A i e s o e aTe Tee=s
J/ | - A S D A f
g T e -
| ! / U R hAd L e
— g +— e LR - A
} +_zv| Al . _B| . .+ i ' :
+ g — -
SOV A A AV, 4 , X A B S
- L4
e - 7.283 !: JQ'Q-.J‘f ;'-l
— a1 -—
: |
- - Potting pattern - :
Machined valve mounting surface : —(
[ —l of piict valve !—G For valves without subplates the
. tails, 10 _- : mounting screws have to be ordere
[ subplate defails, sec p | Section C-C shows | separately.
the pilet drawn Mounting screws:
{see p. 11) I . (6) 12" 13NC x 2 1 /27
- ; tightening torque 118f1-1b
Flatness Tolerance: When mounting valve without
subplate the max wregularity of the mating - ;’ N
Surface fo be = QOMT in.per 1.000Ia length. : ;
125——
8 (1149 for size 20)
— (11614 lor size 10) -
ail immersed _
OC solenaid [ arr gap OC solenoid
(i T~ F! i i i
Manual override I : - ) 1‘ : (iR l il
2 l ‘ { - » , il
: S} -
(11495 Jowmesize 10)
o562 for spe B
prot valve ) . (W) FH [0 size 10)
a 788 ol immersed 9 SoatoSize 8
AC solenoid I air gap AC solenoid [ manual averride
solenoid b ] _
L J
A/F 0315 '
———
] L E .
—
3 -rr‘:_-.
2 I
L B |
7 .
i S
| I 1] _
] N 1
l Diz @235 :
——
a —
2 lacating pins e
main valve
l_E-pos{rfon valve,
pilot cheke ad?usfmenr L hydravicatly cantred .
sce pageg A and 1] shon valee,
o Ao e f auhe telurn
- _ e . _ - _

LR I S NS A ¥ 9




Weight: agorox. 11 LES

| Subplate (Lunensions in inches!

o
[
s P g
E | 2061~
o 3624
g 2087 |- oy —-l Dia Q865
1
g zmcrdegp | T % L0 /e ]
a (4 DiaQ433 el deep,; for locating

]

; ’ 1967 N o
__(4lbis p _;563 T | Ports "L and "X
. 5153 without funclion
4 mounting
- - | sudace
_ .
Subplate types Dia Oyg Dia Dz
G151/ T NPT 17947 NPT
'pfate {Dimensions in inches) Weight: approx. 35 LBS
e———— 9. 843 e L A7G
[ & 740 ——T et 2067 e
e G200 = 510 | 2024 D30 865
res— 2, 557 ——pmd = I 150 _ 27 —
26 = Dia 051 (q) yrzmqanic tdeep | --r'?rso /(D750 256, 0,315
panel Diall 788 TN = / deep 7or locating
sag g cut-out 1772 = i #0637
a l'_ il ——— \—D—-‘ - (1 2N
. ——— A
i Porls L7 and "X" /7 77 Diat 257
1 * / : [ : 43} J wathou! function F-—— 0\ /V @
L il i ] A FE e ik xvL
o . = a g L Qa;: P ' Yy j 1 ‘
% 4_4-49 an [ N N %%:m i P _ 2 LJ-.
1) L i . | @ X*b A §ﬁé}q‘—f—“i &
! @ 1 = i ‘ y_ hY =11
\ — * - i 3 o AT * “
| : 7 « L O~ }\ 0;7 §§
13 DD 2 N
r-— 4055 o-] L'AZ" et~ § =  leap 1m0 \\ g'&
2071 . g7 Ll | 1 \\
| Valve T—* 2022, \ Dial 965
i ruouniing r_. 3717 e ]‘ ‘—A BT
i surlace 18T - 5718 - e
Subpfé?g ;;pe Dia Oy T ——0’_‘? Drrzd .‘S!J._b_ﬂ_?u._'ﬁ_;;i B "-D-ia_D-;;;W 71”_Dia Dy
Gisas | v neT | AT | [ Gisas | 1aeker | 1ATReT
— . o O S S— —

lokll'.\' [EIER IR ]




Py,

 Gbight 4.5 (RS

Pressure -k;;-dur_'r‘ng Valve (Dimensinms in inches Weght 4 2 L0

L

Piiat choke afjustment clockwise rotation of adjustient screw incirases
the reveonse tirne of the main valve, counter ciock:
wise rotation rofucer the triponse time,

P S
F—J_—IJ\ m}:lk .

o

meter-out f -]:h
(B |

“Maunting screw 14 20NCx 3 172"
tightening turque I3 ft-th

_pibt vabe_]

T pilal choke
/II [_’Q_@‘_J e arfpusiment
— T
g (R "T—-—n Toate |
adjusiment E _‘llr , I I l I D o take
screw II : 1 | ! 'Il . seals
internat | : 1— - L b I
hex. thread : l : ;
AF Q315 |"’. I ' £ main vale
(& N |

Conversion from meter-in 1o meter-oul control:
Remove pifol valve; seal plate remains in pasdion;
turn pitot choke adjustment thiough 180° and refd;
remaun! pilat vahe

The prarrure inducing sahe must be used with prot pressores n ercess
of 2L0008TH atlecls a pucssure reductan of the pilot pressure i the
ralio 1 066,

Noie:

Fhe minsmum pitol pressures Given an page 4 must be incieased by the
factor oks = 1.515 if a jressute reducing vaive is {iied. The pressure
reducing valve canno!l be lited simultaneously with internal drain and
pilal pressure insert (P 4 5), as the piol pressure is then reduced fo

45 P51 -

WMovunting screw
14~ 20NCxd 47
tightening torque

— NILT 13 f-ib
| Wi iIH S p—
el T Lpioteabe. ]
J ven d pilol choke
. : -t Tﬁ adjustment
e | pressure
s ”ﬁ o TN | - ¥ reducing vaive
! . ror
Lrj . l ' ! : ! ! I r.}' Part Number
l |' Pl R | ] 303871 (Buna-N scais)
! ac I

L ll ' || 303872 (Vilon seals)
3 N B . e
\LL M. o . __;_ I _:-j | main vakve l

Pilot Pressure Insert (Type 303 717}

Throttle Orifice §

For vahes with
bypass and inter-
nal pitol drain

il is necessary lo
fit & pikot pres-
sure insert in
the P-passage
of the mawm
valve to ohlain
the min. pilot
pressure
required.

P-passage
in main valve
hausing

fa X-passage
] fritor ciflsupply)

The cracking
pressuie is
approx. 63P°S1,

Subpl’al-e]

I
-+

. i
Seclion € —C (posion of section, see p. 8 and 9)

The throftle orifice serves to reduce the pilol oif supply ta the P-port of the
piof valve.
The orifice can be fitted 10 alf valve types.

pilot vahe

165 ;
- 150 V4 mam vahe
& 135 yd The flow resistance should
% y20 A be added to that of the Available Orifices
2 195 mam valve (page %) lo -
E g0l give a lotal value. Oia Type No. Part No.
o ' -
75 Q037 in. B o8 2121741
e sol—] N, :
Y 45 [ pilot oil supply || 0080 in A 10 191747
=
£ 32 a3, 811 121810
9 0Bz in. 812 121746
a 12 26 39 52 65 2
a (GPM) 0055 ig 815 129186
Pilat Drain, conversion internal/external Pilot Supply, canversion internal/external
Section A — A (posttion of section, see p. B and ) Section B — B (position of secr-ion, seep. 1,8 and 9)
Internal pilot drain External pitat draf ;(D .
-passa
{rot for hydr. centered valves) Plug, 1/16" NETF P ge
/i'—\‘ __ from
: ! X F-passage
1] /
] internal pilot supply
with this madel! port X B
i the subpfale must be
plugged.
caver - T
i J:'\ - - ~ from
Main valve I \ 3 P-passage

T-passage

For internal pikat drain,

plug VZ'ANFTE to Le remaved
and pust ¥ in the
subplate plugged.

Irom

exfernal pifat supply ! X-passage

Conversiar. Remave cover, cemove pin and refit 1He opposire way.
Coner aorew 3TTIGNCK 127, tightening rorque 50FIDIAS U.:?IZF

T OKD W NN Y E MK 111.



,.roﬂe Lioiier, fnous .rrru',rmwml fres er e

Sns an snchies)

'75}3700/ ;ba: rr;:;r;i.r{(}i(a!or, mouating po.ssfbn’uir_:s {Dim. in inches)

LTI fany T Dd?/J ftiwen -

nf' L” e f,nu-cl'rv-r it

fhe siroke boouter Dol the 2473 ~

froke af the mam spoal

Ty boscang the kroknut and
lochwrse ralabon of the
“ustment spindle the spool

s decreased The control
R o ikl nol be under
at re.

' spool end 77(.5!11701 charmbes

Ztre ukr

) | docko ]

Ay loaranng (e cap mid
thir klreve wih visuasl
indicator can he adjus:

;,r;)__t.n.);l 772 pos rfrorl
vHbves G9'15 V_Rief

ted ivough 360°. The aers - - 047
control chamber must al ) Ty
be under pressure. ~ i}

e 413
rrr o |
= 1—_—ir —- s
- Fofeno;d bl }solenmd al

Lo e — t— — -
P‘ l, f & t :
?_ﬁosttJD_nL_blve i
hydrauhc teturn
3-position Pah'e,
spring centered
—+

Q'ﬁosflfbf vdive
| ! Fydraulic feturn

3-position Lalve @_
spiing centered

4 —_—

and qu(m!p@b an nu’r",:or on B sde

. slroke hmiter on A side of muin valve
[
| Je

Teh‘x B4-7408

12 ELURT W b¥ ER N FA

’ addronal feature

stroke limiter on A and B sides of strake hmier on & swde = 11 spool position indicator oa A and B side | spool pasition indicator on A side = 14
main valve = additional leature 10| stroke limier or 5 side = iz of main valve = additional fealurg 13| spaol position indicator on B side ~ 15
oot 1228
et —— 7. OGT ———6-] ‘— —_
4
S
A ‘#—_i =
i I
i | lsorenmd ai H.
|
- I el
'/_,% - sl
Al o
,l T_J,.l 1 o
. 2-pasition ua.'ve 9 pastion L:Live - —
(spool Jypei C-D-K-Z) tspoc! typey C-D-K-Z)
e 12008 I — ;v
slroke limiter on A side of main valve = additional feature 11 spod! posttionsindicator on A side of main valve, additional feature 14
12583 = 13937 "
— 7067 - ———————— J 2]
ro D i [ [
r i kolenoid tenoid |
Isolenaid |solennid a polenos f-71 Iso enoi j
i
L £ - .
| — 1 JL ——
4 A= ﬁf:%»\
M puggn N == S0 — -t
X A 8 A
eal | [ YR
_| Voo [ R e N
"I} 3-position valve i ] 3'P'l75"f"?” valve _—‘ . i
} hydravkically centered ﬂ hydrautizally centered
stroke limiter on B side of main valve = additional fealure 12 spool pasiion indicalor on 8 side of main vake, additional leature 15
14.488 —* = 14.458
e 7067 -— 7421
o A i I
W 1 -—f
I~ _ — 1
lselenoid bl lsofcnofd |
— ';2_-1 NI —ahen
— ——
) I 2-positha v vhive L Sdhosi ‘rcu" dalve l[
! - £ " hpdieaulicireturn
_[ __hydiauiic felurn @, I3
, ] . L 3-posian vabve
. . 3-posdun Iva?we PO .
| spring centered spnng Ct?ffft'fﬂd
18 spool position mdicator on A side af 17

mam valee anf ;:r(-l-.e fimier on & node

2315 Clr]/ Line Aoad, L.
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RV oA
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'ERFORMANCE*

.’ £5003000-3005

#5003006-3011
40 i W . l/ 100
50 7_.__. 80
a0 — —] //
= = &b
EC // N w
o / a
Q Q
20 [a]
wl wl
5 1 ‘/ § 20
A ’
g b= &
1 2 3 4 5 & 7 |} ? 10 612
FLOW IN G.PM. [S.AE —#10 (@ 100°F)

85003012-3017
85003018-3023

| )
.;/ P

- -2 3
FLOW IN G.PM. [S.AE. - #108 100°F)

* AVERAGE VALUES

‘ALVE BODY STYLE OPTIONS

STYLE A

pEnll

I
.Zﬁ%ﬂl t_ 1.50 ——
2/32 OR. THRY

[

| R é‘# {
:{E 250

- l— 250

@732 DR.THRU

- I

STYLEC

q s

$732 DR THRU

3302014

‘ Body Farm Toal
Body Style Use With: Catalog Number Catalog Number
A . 2-Way Valves 30102006 83001000
B 3-Way Valves 0102015
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-




»
“ Ayl

XX X7 XU~ [ &% #

[ X

FSS ALIOOTFA g

- ooz | vl

L&}

——
e H
e | 2

V-FHE —utY
- P ~L
Uy - @
o A
IO/ HE D - O fn
Sa&od
YN A

ST - W
R DVE QL O

TR v JETE
BV WP : SISTE
L A R

. X'X-0 .:.\M OF = [ A EMMN TEOW
NOIL I CATT! DN IO

Ta W aOdd FAISSIaa 160/aAd

S>OF =7 oo o o0t / o

[+

\\a

o

o
|
/

P

S A AAOTS

= A ~
ivilac xog—1 /1)

A

o, .

| , /| S| a
[» 4

(BPC HL i WS - FDm ALINGD IATHA T T00LIMED o YIITow T8
AT ACTIS NIWIRNIY
TFP/TAY Qrred S TIHEUM JI7~NIE Mo Id TEAATSLS
BNk NG FIFLE Pty DL SO T T00eS AO T 26
VT QR DTV A TR 1L TV EerY | W Iito
L7 OPa s AR S PODG A -WN S HHE
F Ty O U TAMN PE O Xkl W VID TI RT I B L 8 3l OV
- YT OOGE Gt JASER Y RVLONALO 'S
TR IS0 AL THAVINEIIPD EY qONT FICTTHd MOTS TN 7
WED OOF QU 5O NOEY SN MOVS LIS AN E
el OF MOIIE B0 i TR S FENS O FH 5T IS
iy Par? TIEVID MRS Oy QISOTI abAT 1w

FENy At UGN SRETES I STITIINT MO W 21 iy
PMO Lo et Wi s X T IS FLITTEA & EPEIAOEY FATEA EM T

TFATSA HINSIEE LINDNID

TP Yy BO N WISETAN Ty FAIGA WA MOTr 5EITXT

AT A LIS RN PN ol QUL S L AINOLNY B WO OSH
PENa ALIDOTIA G5 AN L) AAO TS QI00H & B L4100 FINL T

Y (ol 4 &A

(2l 5"

FOTIHLHSD

»2r7

PEr ez,

LAY

TAQUE HIlM
lores]
=) |J
[P [36€)
—— 257

.Q\QN\J
AV ITN.wh / —]
|/ ﬂf

7O08KWAS I8HSY)

oz ]
s

i

I
A
A*‘B.

!

C-H20.0

XX%T%%Mﬂ

@




“NADIR"” SILENCER!
Industrial Air Exhaust

MF18 Va4 13v32

7/
MFI8-T14 Yavaz | 7/
1-s.

/16 1/4 NPT.

VNPT
B MF12 | 2916 | 358 | 172 NPT.
2-3/8 | 3/4NPL.
3-5/16 T NPT
WANPT
1

a
8

2
2

MFH4 8-1/32| 4 | WaANPT
MEN4-TII2 8-11/32| 4" | WANPL
112 waNeT
MF112-T200 9-7/8 7' NPT,

MF38Y 1-31/32 3/8NPT.

MF38V-APPLICATION ,VENTURI ONLY, at 35 p.s.Lg.
24"RATING 74 dBA with ZERO BACK PRESSURE
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VALUES Of MAXIMUM AIR FLOW
through LS\, AIR SILENCERS

MF18

33 | 38 | 43 43 | 54 ] 59 | 64 | 66 | 72 74| 90| 79 81 87 | 89
MFI8-T14 | 41 48 | 55 59 64 | 69 1 72 77 | 791 87 | 90 | 92| 98 | 100 ; 102 ’
MF14 65 74 81 89 96 | 104 | 1M1 | 121 | 129 | 136 | 152 | 143 | 149 } 158 165
MF38 126 | 138 | 154 | 170 | 185 { 196 | 211 | 225 | 240 | 255 | 256 271 | 284 | 300 | 36
MF12 173 | 193 | 209 | 231 | 251 | 272 | 289 | 310 | 327 | 348 | 407 | 269 383 | 407
MF34 237 1 266 | 295 | 324 | 352 | 379 | 407 | 432 | 462 | 499 | 679 | 540 569 | 601 | 628
MF100 419 | 4751 532 | 584 | 636 | 692 | 744 | 8O1 | 857 | 905 { N39 956 | 1017 1069

MF10C-T114

139

1068

1182

MF14

663 756 | 842 | 926 | 1021

1433

1910

1523

1686

MF112

1S5 SOUND & AIR FLOW TEST LAB

Sound to 140 dBA
Air Flow To 5000 SCFM
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