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' CENTERFLO PREFILL UNITS

FEATURES AND BENEFITS IN BRIEF

FIG. 1. Oilgear Type “VSA” Centerflo Prefill
Unit with Optional Shroud.

Centerflo Prefill Units are used with
hydraulic press circuits to gravity
fill or exhaust main cylinders during
rapid advance or return. The unit
includes a port to connect pump to
main cylinder during high tonnage
pressing.
1. 5000 psi (350 bar) pressure
rated.

2. Can be used with all normal

hydraulic fluids.

3. For in-tank (w/0 shroud) or

exiernal (w/shroud]) mounting.

4. Four sizes (4" 6", 8" & 10")

available.

5. Functional control modules

available.

6. Special controls custom

designed.

7. For either 2- or 3-way operation
with built-in high pressure
connection to cylinder.

. Fast acting.

9. Dashpot cushioned operating
cylinder.

10. Large openings minimize flow
resistance and turbulence.

11. Pressure.energized seals for
very low (controlled) leakage
at full pressure. :

12. Flush mounted Port 1 for easy
installation “in-tank; or on your
cylinder or manifold block.

13. Flange type mounting.

14. Cylinder port includes pressure
balanced sealing ring.

15. Can be mounted in any position.

16. Control, operator and main
plunger easily removed for
inspection w/o disturbing main
body or shroud piping.

o

17. Shroud available with Flange
for connection to tank.

Construction

See Figure 3. The Qilgear "VSA”"
Centerflo Prefill Unit basic assem-
blies are— 1) the prefill bady, 2) an
operator head containing, 3) an
operator ram and 4) a control mod-
ule. An optional low pressure shroud
is also available. Shroud port con-
nection for prefill line is oversized
for minimum pressure drop.

The prefill body, has radially placed
rectangular “gating” windows to
allow flow between tank (port 2) and
cylinder (port 1). When open, these
windows provide a flow area equal
to or larger than nominal port size.
The shaped passages minimize flow
resistance and turbulance. Captive
O'rings prevent seal extrusion. Port
1 flange is flush for easy mounting
in-tank, on your cylinder or mani-
fold block with minimum machining
on your part. Mounting holes in
bottom flange of body allow use of
short mounting bolts without dis-
torting valve body

il ug-;’ ——

FIG. 2. Oilgear Type “VSA" Centerflo Prefill
Unit w/integral Solenoid Control (54919R).

The radial pressure energized seal
ring design increases service life
and reduces high pressure leakage.
With low pressure in the valve (dur-
ing opening and closing) the metal
seal rings are in the relaxed state
and the clearance between them
and the precision ground hollow
main plunger is maximum as valve
smoothly slides open or closed.
When pressure is built up in the
valve it acts on the outside diameter
of the seals and compresses them
to zero clearance. Leakage past the
sealsis very low and actually reduces
as pressure increases. Operation is
smooth—there are no seats for the
large plunger to “bang home™ on.
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The operator head contains the
operator ram and provides a mount-
ing for the integral control modules
which operate, through internal
ports 4 and 6, to open and close the
main plunger. This construction
allows removal, (for inspection) of
the control, operator ram and main
plunger without necessitating
removal of prefill body (or shroud)
from tank and/or cylinder.

The precision ground operator ram,
with automotive type piston rings,
maintains a tight seal for positive
shifting. Integral dashpot protects
unit against mechanical shocks.
Only control pilot fluid is dashpotted
—resulting in more control than if
the main plunger was dashpotted.
Optional ram position telltails with
integral micro switches are available.

The concept of integrating the high
pressure supply port with the hollow
operator ram and then telescoping
it into the center of the main plunger
reduces the mass of moving parts
and overall height while providing
convenient high pressure connec-
tion for 3-way operation. If 2-way
function is desired, port 3 can

be blocked.

Traverse Advance

See figure 3. Pressure at control port
4 retracts the operator ram and
opens main plunger. Port 3 is
blocked by operator ram. Tank port
2 isconnected (without restriction) to
cylinder port 1 allowing gravity pre-
filling of cylinder.

Pressing

See figure 4. Pressure at control
port 6 extends the operator ram into
the dashpot, closes the main plunger
thus blocking tank port 2. High
pressure supply port 3 is connected
through the hollow operator ram to
cylinder port 1, providing for high
pressure advance by pump volume
and full tonnage pressing. Pressure
also collapses sealing rings to pre-
vent leakage. The connection of
high pressure to the main cylinder
(port 1) is of the cushioned bypass
type to provide smooth operation.

Traverse Return

Following decompression (port 3
can be used), pressure at control
port 4 will retract the operator ram,
block high pressure port 3 and allow
unrestricted exhaust from the cyl-
inder port 1 to the tank port 2.



HOW THEY WORK
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TYPE “VSA" CENTERFLO PREFILL UNITS

CONTROL MODULES

Control Modules
Control modules become an inte-
gral part of Oilgear “VSA" Prefill

VA /]

Units. Functional controls are avail- m
able for greater flexibility and opti- soaEe. 9] 9 B .

mum circuit design. Control modifi- PORT 10—

cations are available and special R

controls can be designed on request.
The right control selection can
greatly simplify your system.

Solenoid Control

A solenoid operated 4-way valve
directs pilot volume and pressure
(up to 5000 psi) to and from the
operating ram to open and close
the prefill as commanded by an
electrical signal.

Resistance Control

Resistance control has a built-in
resistance valve connected to port
6. When pressure builds up (at port
6) to an adjustable preset value
(from 1250 to 5000 psi), the resis-
tance valve opens, ports fluid to
operating ram and closes the main
plunger. When pressure at port 6
(and port 3) is reduced, pilot pres-

__—SOLENOID

THESE PORTS ARE IN
OPERATOR HEAD AND
INTERNALLY CONNECTED
TO CONTROL.

DRAIN
CONNECTION

PILOT PRESSURE
CONNECTION

FIG. 5. Type “E"
Solenoid Control.

sure applied to port 4 will open the rJ g |
valve. Opening rate is adjustable i ,
through the check/choke which I_,é_t_1 -y
meters fluid from the close end of // 7
operating ram back to port 6. / //// PORT
—_—— 4
Plain Control 0000  RESISTANCE PORT
Pressure at port 6 closes the main :ﬁ (SEQUENCE) 4
prefill plunger and pressure at port 7 R ”
i > RT
4 opens it. CHECK / ADJ. & 5
CHOKE i
VALVE
FIG. 6. Type “T" FIG. 7. Type “P"
Resistance Control. Plain Control.
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REPRESENTATIVE APPLICATIONS

“Press Applications Unlimited™ is a
RESERVOIR

phrase describing Oilgear "VSA”
Prefill Valves. Common applications
such as extruders, forging presses,
forming presses, hot plate presses,
molding and casting machines,
compression molders, high speed
shears are only a few of the modern

industrial machine applications. an I]
Oilgear has been designing and
building fluid power systems since :%?,ASOP&%F(%-
1921. Our application-engineers < CONTROL
and representatives are ready to
serve you and help solve your power |
transmission problems and engineer Kl ‘
the best possible system for A ‘ ]
your application. 5 Y
|
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FIG. 8. Simplified press
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TYPE “VSA" CENTERFLO PREFILL UNITS

REPRESENTATIVE APPLICATIONS (Cont.)
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PERFORMANCE SPECIFICATIONS (Cont.)
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TYPE “VSA" CENTERFLO PREFILL UNITS

PERFORMANCE SPECIFICATIONS (Cont.)

Velocity vs Flow (in gpm)

050
: PREFILL SIZE
o] Feet/Sec. 100 150 200 250
2 78.0 176.0 314 488
\1 4 157.0 353.0 627 978
e 6 236 530 941 1470
8 314 705 1252 1956
o 035 10 383 882 1567 2448
8 \\ . | 12 a71 1057 1878 | 2934
S 030 14 550 1235 2193 3426
W 16 629 1412 2508 3918
i 18 707 1587 2819 4404
LéJ 025
e \ \ \ Maximum pressure (port 3to 1) 5000 psi
2 oz Maximum shroud pressure (port 2)—_20 psi
e
Z o \\ \ Control Specifications
\\ \ SIZE 100 150 200 250
o ——— | size 250 | Stroke, Inches | 1.81 | 2.56 | 3.25 | 3.875
M~ D e e Pilot Area,
005 T SIZE 80— inches? 1.18 | 2.02 3.09 | 3.14
1 SiZE 10 | Volume open to
o e e 000 i %030 close. inches? 213 | 519 | 1005 |12.18
PILOT PRESSURE - PSI Pilot pressure,
psi
FIG. 17. Shift Time vs Control Pressure, Performance Typical for max. 5000 | 5000 | 5000 |5000
solenoid control, with accumulator at control pressure supply inlet, min. 80 80 80 100

and for fluids up to 1000 SSU. See chart for pilot volume requirements.
Conversions
PS| = 14.5 = bar Inches? X 645.16 = mm?
GPM X 3.79 = liters  Inches® X 16.39 = milliliters
Inches X 25.4 = mm Feet/sec. X 0.305 = m/sec.

GUIDE TO SIZING PREFILL VALVES

1. Refer to figures 18, or 19, or 20. IN TANK MOUNTED R DOES NOT APPLY.

Determine head “H" (in feet) be-
tween ram and level of fluid
in reservoir.

2. Knowing maximum expected
flow through prefill and "H!
determine approximate valve size
from figure 21. As an example,

RESERVOIR FLUID LEVEL (W/ RAM RETRACTED)

2000 gpm and an “H" of —2.0 "y
feet requires a size 250 valve at PREFILL IN
the recommended velocity for - FEET

this head “H”

3. Check the valve size selection by
determining pressure in cylinder
during prefill per the following:

p =p +Pri=— Pyi—P Altitude Patm in -
abs atm H V L in ft PSIA
Where: — 0 14.7
; 2000 13.6
See figures 18 or 19 or 20 4000 157
PH = Pressure due to head = 5000 12.2
; T 6000 11.8
0.37 psi/ft X "H 8000 10.9 |
(assuming a fluid specific 10000 10.1 RAM
gravity of 0.87) 12000 9.3 RETRACTED

FIG. 18. Prefill installed in reservoir and directiy connected to cylinder.
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GUIDE TO SIZING PREFILL VALVES (Cont.)

See figures 11 thru 14

PV = Pressure drop through

prefill valve

See figures 19 and 20 with

reference to 22 thru 25

PL = Pressure drop due to line

loss and elbows

4. For typical prefill service a
“Paps” ©f 11.5 or greater is

suitable.

For special installation or assistance
in valve selection, consult your

QOilgear Representative.

RESERVOIR FLUID LEVEL
(W/ RAM EXTENDED)

‘ HH«
IN
Ly FEET
L Lz
\(/Lmu
L2(sL) f
FROM FIGS. 22 THRU 25 i
3
L= FEET ‘ Pabs
(eL)= EQUIVALENT LENGTH PER 90° ELBOW. ) .

FROM FIGS. 22 THRU 25
A= (L Lp* Ly )) (HEAD LOSS/FT.)

L= FEET

(eL) = EQUIVALENT LENGTH OF PIPE PER 90° ELBOW

LiteL)

b1 — —  — L| _—
@1 PREFILL
/

[

Lo

RESERVOIR
FLUID LEVEL
(W/ RAM
RETRACTED)

"H" IN FEET

1‘

RAM RETRACTED

FIG. 20. Prefill mounted on cylinder and connected

to top of reservoir.

PREFILL

FIG. 19. Prefill mounted on cylinder and connected

to bottom of reservoir.
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FIG. 21. Flow vs Head, all Prefill Sizes.




. (PE VSA CENTERFLO PREFILL UNITS

GUIDE TO SIZING PREFILL VALVES (Cont.)
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FIG. 22. Line Head Loss vs Flow, for 5." Pipe (size 100 prefill
shroud connection).
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FIG. 24. Line Head Loss vs Flow, for 10" Pipe (size 200 prefill
shroud connection).
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FIG. 25. Line Head Loss vs Flow, for 12" Pipe (size 250 prefill
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—
SIZE 100 “VSA” PREFILL UNIT INSTALLATION

0686 [16,44] DIA MTG. HOLES

16 REQ.- EQUALLY SPACED
0625-1IUNC-3x35 VALVE CAN BE MOUNTED IN ANY POSITION.

X RECOMMENDED BOLT SIZE SHROUD POSITION IS VARIABLE OVER 360%
800 [203,2] Dl T\ TORQUED TO 120-135 FT.LBS.  woRKING PRESSURE: 5000 PSI [3517 BAR] AT PORTS | AND 3.
BOLT CIRCL ! _[sz -182 Nm)

PORT 2 MUST BE CONNECTED TO RESERVOIR - MAXIMUM PRESSURE 20 PSI [1,4 BAR)

B MINIMUM CONTROL PRESSURE REQUIRED: BO P3I [6,2 BAR]

( ‘ MAXIMUM : 5000 PSI [351,7 BAR]
s WEIGHT: 180 LBS [B2 kq]

i 150 ALL ITEMS SHOWN ——--—— MAY BE PURCHASED AS OPTIONAL EQUIPMENT
- i (380 FROM OILGEAR
? 1 NOTE: SYSTEM SHOULD BE DECOMPRESSED TO MINIMUM OF
250 PSi [IT,2 BAR] BEFORE OPENING PREFILL.
£
1]
VALVE SHOWN WITH SOLENOID VALVE CONTROL (TYPE E)
| p
FORT 10 = | |
1 k] 0| \PORT 8 8.60 422
'8 STR. THD. FITTING *g STR. THD. FITTING [218,4] fion g
50 e 0-94 OPTIONAL (TYPE T) T
ALLOW 635 | I [239] TELL-TALE FOR [is6.€]
2=a 756 TESTING. “a = .Tf?-"gj.- PORT 3
ESQSJ De20] . as7 I]1Te3
2 25— o % 2.938[74,63] DIA. BOLT CIRCLE WITH
RENOVE B7.2] g ﬂl‘ {4) 0.500-13UNC TAPPED HOLES.
COVER e 112 [28,5] MAX. CORE DIA.
—t T T p— ral
o L& T o] | 14 {SHOWN WITH BLANK FLANGE)
; | =
- = ot ."Ha
| &% |b 1
€ @ o) ]
r r
[ 153 1494 1
Esaa] [373g]
. 19.47
g’ 494, |
b = I (3945 1237 | A
I - I [314.2) bl
i va o o — 1
i e
A m\\f\ -
[ A | ! 3
1 ) | Ea.l%-_l I
217,
! \U » / ' -
Fa LY ., ra \ f .
NSS4 2 il
! 7| 503@[5 a7] ! s
=28 S _— i S —FOR
1225 J 0-RING SEAL ,//
e - FURNISHED BY | 07151 I\ ser CUSTOMER TO
(2] OILGEAR ST
253] | —PROVIDE FLAT
éo_?s[;'—[m %_'_,—' %/ SURFACE
INCHES 73, 1500
DIENSIONS GVEN IN (75 [38i.0]
ADJUSTABLE CHOKE
FOR OPENING RATE
T o an\
T 3.25
- i 362
399 | 6.49 —§-+ [82,6]
i01,3 : [92,4]
[io,3] [|549] * AR
] L‘mz.a] [H*?-‘ﬂ
0.750 NPT,
i | o= ; 9_993 CONDUIT CONN
i A Y o y[esat PORT &
P 3 [649] "2 sAc,
o = P(}RT 5 STP. THD.
PORT 4
"i2 SA.E STR. THD. 4.39____ Ko |2 S.AE. STR. THD. W 5.81
~Tiii.5] 12 SAE. STR. THD. (478
ADJUSTABLE e ks &
RESISTANCE ALLow 150
ALLOW
I - 45T 238
@eg) [ (186 2_ [505] (B8]
| e olC8 f | L n iz
pa fagnal EXTEND FE.%RM REMOVAL L |
5 . L .8 g
3 | Oz P doy 3] O 10,
W I I\ I OPTIONAL
! Seril TELL-TALE WITH
. @_ _@_ PROXIMITY SWITCH
T (TYPE M)
r 1 f 1
RESISTANCE CONTROL (TYPE T) PLAIN CONTROL (TYPEP)

FIG. 26. Size 100 “VSA” Prefill Unit Installation (DS-86500-1D).
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TiPE "VSA

CENTERFLO PREFILL UNITS

SIZE 150 “VSAY PREFILL UNIT INSTALLATION

1175 [298,5] DIA.
BOLT CIRCLE

1.OO0-BUNC- 3«45

//l:540-608 Nm]

PORT 8

| 062 [26,97] DIA. MTG. HOLES.
16 REQ. - EQUALLY SPACED.

RECOMMENDED BOLT SIZE
TORQUED TO 400-450 FT.LBS

VALVE CAN BE MOUNTED IN ANY POSITION.

SHROUD POSITION IS VARIABLE OVER 360°
WORKING PRESSURE: 5000 PSI [351,7 BARJ AT PORTS 1 & 3.

PORT 2 MUST BE CONNECTED TO RESERVOIR- MAXIMUM

PRESSURE: 20 PSI [1,4 BAR].

MINIMUM CONTROL PRESSURE REQUIRED: BO PSI| [6,2 BAR].
MAXIMUM: 5000 PSI [351,7 BAR]

WEIGHT: 400 LBS. [182 kg]

ALL ITEMS SHOWN —--—— MAY BE PURCHASED AS OPTIONAL
EQUIPMENT FROM OILGEAR.

NOTE: SYSTEM SHOULD BE DECOMPRESSED TO MINIMUM OF
250 Psi [i7,2 BAR] BEFORE OPENING PREFILL.

VALVE SHOWN WITH SOLENOID VALVE CONTROL (TYPE E)

PORT 10 == T s|0 STR. THD. FITTING 8.23 4.97
*12 STR. THD, : [200.0] [i262] |
FITTING OPTIONAL (TYPE T) - T e
3.38 TELL-TALE FOR [i87.2]
~Tes.s TESTING 325
T.56 ?—[3'2 PORT 3
(92,0 225 M &} 2.938 [7463] BOLT
[57.2) i CIRCLE WITH (4)
B 0.500 - I3UNC TAPPED
] —a F.%Esss i] MAX. CORE
L ———] [] ﬁ\'\@' ﬁjﬁ ; DA, )
 — S (SHOWN WITH BLANK
. B L ’-"ﬁ} / FLANGE)
| 3 - — ¥ i3
| oo = AN =
1887 J 1
ALLOW 238
(80.8] 10 b3 J
REMOVE 2302 | L e
COVER = (564,7) ) X 5 45
' - ; 2P
d 7 T [|a.4aj T r
T 4693 f 1543
- ] 557 | (3219
2 |
4034 asz | 800 |
/ o3l peg B2 | |
I
[ ] PORT 2
| \ 162 812 i
29
SR\ i 953 3 2053 | :
\ 581 !
s . \ 1476} ] : | ] .I
N | g g
. IT LI 1 * Ir rA PORT | f i :
/l 9.75
/ B [247.7] EIZ.IQ
CUSTOMER, TO PROVIDE O-RING SEAL 68.00 3096]
FLAT 125/ SURFACE EYRHISHED B - 152,4] M'ng
8,
INCHES 2069 '
DIMENSIONS GVEN IN "5 [5255]
;ADJUSTABLE CHOKE ;
FOR OPENING RATE
| /AR Y X
571 — =) _’ £ +
36 & 35
91,9 oo : 3,25
Bl | | ppe FECOY o 528
PORT 4 [i334] : =t 475
|2 SAE. STR. THD. _ | " TR TN \.,j-“ e [207)
4 T 0750 NPT,
\\\ ] [i554] pEE AN * CONDUIT CONN,
ADJUSTABL \‘;— s Y * 244
RESlSTANCEL“‘ 2% ais (62 .@:33 » ];021; SLI
P S p, (2443 iog] . L [47,6)
2 SAE. STR. THD. Qo] "o )
{557 3.44
} Es%_%w 2 ;:155 | [87.4]
T REMOVAL = I'FTTL . |i7 ‘ 'f E;
187 = : 187
fazs) 348 ALLOW 1.25[31,8) QA 4.4 E;?B@ [
FOR REMOVAL \1@ AT 1
T S 1 }‘ TELL - TALE WITH
PROXIMITY SWITCH

RESISTANCE CONTROL (TYPE T)

PLAIN CONTROL (TYPE P) |

FIG. 27. Size 150 “VSA” Prefill Unit Installation (DS-86500-2D).
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B S T R R AT e e SR R R Y R Ty S S A e b
SIZE 200 “VSA” PREFILL UNIT INSTALLATION

1.312 [33,32] DIA. MTG, HOLES

16 REQ. - EQUALLY SPACED VALVE CAN BE MOUNTED IN ANY POSITION.

1.250- TUNC - 3 5.5
15.25 [367,4] DIA. /RECOMMENDED BOLT SIZE SHROUD POSITION IS VARIABLE OVER 360°.
BOLT CIRCLE /" TORQUED TO 1100-1180 FT. LBS. WORKING PRESSURE: 5000 PSI 1,7 BAR] AT
" [1485- 1593 Nm] " PORTS |a.%".5'? s
L LE) PORT 2 MUST BE CONNECTED TO RESERVOIR - MAXIMUM
(s,1J PRESSURE REQUIRED: 20 PSI [1,4 BAR].
i _* MINIMUM CONTROL PRESSURE REQUIRED: 80 PS| [8,2 BAR]
ye MAXIMUM : 5000 PSI [35,7 BAH]
[e8:6] } WEIGHT: 740 LBS. [336 kg]
ALL ITEMS SHOWN —---— MAY BE PURCHASED AS OPTIONAL
f EQUIPMENT FROM OILGEAR.
NOTE: SYSTEM SHOULD BE DECOMPRESSED TO MINIMUM
OF 250 Ps| [17,2 BAR] BEFORE OPENING PREFILL.
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FIG. 28. Size 200 “VSA” Prefill Unit Installation (DS-86500-3D).
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CENTERFLO PREFILL UNITS

SIZE 250 “VSA” PREFILL UNIT INSTALLATION

VALVE CAN BE MOUNTED IN ANY POSITION.
18.25 [463,6] DIA, >
BOLT CIRCLE 1312 [33,32] DIA. MTG. HOLES. SHROUD POSITION IS VARIABLE OVER 380°.
20 REQ.- EQUALLY SPACED WORKING PRESSURE: 5000 PSI [35L,7 BAR] AT PORTS |8 3,
1.250-TUNC-3 1 700 PORT 2 MUST BE CONNECTED TO RESERVOIR - MAXIMUM
.RECOMMENDED BOLT SIZE PRESSURE : 20 PSI [1,4 BAR].
.~ TORQUED TO 1100-1180 FT. LBS.
MINIMUM CONTROL PRESSURE REQUIRED: 80 PSI [6,2 BAR]
[1485-1593 Nm] MAXIMUM - 5000 PSI [351,7 BAR]
WEIGHT: 2265 LBS [io28 kg
ALL ITEMS SHOWN —--— MAY BE PURCHASED AS OPTIONAL
4;62 EQUIPMENT FROM OILGEAR
7.4 NOTE' SYSTEM SHOULD BE DECOMPRESSED TO MINIMUM
R G N § OF 250 PSI [17,2 BAR] BEFORE OPENING PREFILL.
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FIG. 29. Size 250 “VSA” Prefill Unit Installation (DS-86500-4D).
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HOW TO ORDER
Block Number [1 |2 |34 ]5 | —|6|7]|8]|-]9[-]10]11
Example V|IS|IA|E|N|—-|[S|3|N]|—-|200]=-T]13]wW
1 = Unit 5 = Style Modification 9 = Valve Size
V = Valve M = Telltail w/Proximity Switch 100 = 4" nominal
2 = Basic Type N = None 150 = 6" nominal
S = Prefill T = Telltail (for test purpose 200= 8" nominal
3 = Style only, not installed by Oilgear) 250 = 10" nominal
A = Centerflo 6 = Plunger Function 10 = Port 3 Flange
4 = Control Module S = Prefill B= Blank (standard)
E = Solenoid 7 = Plunger Style S = Specify in writing for any-
P = Plain 3 = Three-way thing other than blank
T = Resistance 8 = Plunger Modification (See Bulletin 89910 for

N = None other flanges available.)
11 = Enclosure
C = Without shroud
W = With shroud and shroud
flange

For seal and paint compatibility, specify type of hydraulic fluid to be used.
Special and modified valves are also available —consult your Oilgear Representative.

Changes in the equipment described in this bulletin may be made without notice.
For further information, details, etc., contact your QOilgear Representative,
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