Cavity Form Tools

HydraForce normally stocks standard straight-shanked, tangless shafts in the sizes indicated.
Drawings for standard tools are available upon request. Special tools can be supplied; consult

factory for cost and leadtime quotations.
ORDERING INFORMATION

Option
None (Blank)
HyPerformance™ Cavity H

Cavity Thread Size
7/16-20 04
9/16-18 06
3/4-16 08
7/8-14 10
1-1/16-12 12
1-5/16-12 16
1-5/8-12 20
M42 x 2.0-6g 42
2-1/2-12 32

fAlso used for -38 and -58 models

CcT__ -

Cavity Type

Two-Way 2
Two-Way, Below Surface B2
Metric Two-Way M2
Three-Way 3
Three-Way SPCL 3SPCL
Three-Way, Below SurfaceB3
Three-Way Short S3
Three-Way Long L3

Four-Way 4
Four-Way SPCL 4SPCL
Metric Four-Way M4

Five-Way 5

Five-Way Short S5
Six-Way 6

Six-Way Short S6

Cavity Rougher

Type
R Roughing
F Finishing

Purpose
General*

*Stocked item; Can be used as a
production tool to cut aluminum.

Edge

High Speed Steel*
Tungsten Carbide-Tipped

(Finishers Only)

*Stocked item; Can be used as a
production tool to cut aluminum.

Form Tools for Drop-In Valve Cavities

Valve Model

Rougher Tool

Finisher Tool

SV98-T39

CT-T001R0O-H-G

CT-TO01FO-T-G

SV98-T40

CT-T004R0-H-G

CT-TO04FO-T-G

TS98-T34

CT-TOO3RO-H-G

CT-TOO3FO-T-G

EHPR98-T33

CT-TO09R0O-H-G

CT-TO09FO-T-G

EHPR98-T35

CT-TO09R0O-H-G

CT-TO09FO-T-G

EHPR98-T38

CT-T011RO-H-G

CT-TO11F0-T-G

Tool Shank Diameter

Cavity Finisher

Cavity | Rougher | Finisher
08 0.625" 0.750"
10 0.750" 0.750"
:D 12 0.875" 0.750"
16 1.000" 0.750"
20 1.000" 1.000"
M2 1.000" 1.000"
M42 1.000" 1.000"
32 1.500" 1.500"
TOO1 0.750" 0.750"
TOO3 0.750" 0.750"
[] TO04 0.750" 0.750"
TO09 0.625" 0.625"
TO11 0.625" 0.625"

8.600.1
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Seal Kit Installation & Ordering Guide

O-RING/BACKUP RING POSITION

2 Way 3 Way 4 Way 5 Way 6 Way
| | | || - I
—— Top Seal
b od b od
:I [ — 1 ' Position 1
(@)
Position 2
Position 3
Position 4
Position 5
STANDARD O-RING SIZES
Cavity Top Position Position Position Position Position
Size Type Seal 1 2 3 4 5
2-Way -908 -012 — — — —
08 3-Way -908 -014 -013 — — —
4-Way -908 -014 -013 -012 — —
2-Way -910 -014 — — — —
3-Way -910 -015 -014 — — —
3-Way Short -910 -016 -015 — — —
10 3-Way Long -910 -015 -014 — — —
4-Way -910 -016 -015 -014 — —
5-Way -910 -116 -015 -014 -013 —
6-Way -910 -116 -015 -014 -013 -012
6-Way Short -910 -116 -015 -014 -013 -012
2-Way -912 -115 — — — —
2-Way Long -912 -115 — — — —
12 3-Way -912 -019 -018 — — —
4-Way -912 -019 -018 -017 — —
5-Way Short -912 -019 -018 -017 -016 —
6-Way Short -912 -019 -018 -017 -016 -015
2-Way -916 -119 — — — —
3-Way Short -916 -119 -117 — — —
16 3-Way -916 -119 -117 — — —
4-Way -916 -119 -118 -117 — —
5-Way Short -916 -125 -119 -118 -117 —
6-Way Short -916 -125 -119 -118 -117 -116
20 3-Way Short M2.9 -122 -124 — — —
42 4-Way Metric | M2.4 x 38.6 -125 M2.4x31.6 | M2.4 x29.6 — —
6-Way Metric -131 -125 M2.4x31.6 | M2.4x29.6 | M29x38.6 | M2.4 x27.6
98 3-Way Metric | M1.5x21.5 | M2.2x18.0 | M1.6x 15.1 | M1.6 x 14.1 — —

Seal Kit information continued on following page.
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HOUSINGS AND ACCESSORY PRODUCTS

Seal Kit Installation & Ordering Guide

O-RING/BACKUP RING INSTALLATION

Installation Type T
O-Ring installed toward top of cavity

O-Ring —

Installation Type M
O-Ring installed between backups

O-Ring —

Temperature Considerations: As per ASTM Standard D2000/SAE J200 Standard

— Backup
Ring

~ Backup

Rings O-Ring —

Installation Type B
O-Ring installed toward bottom of cavity

Backup
Ring

Installation Type O
O-Ring only; no back-ups

Buna N (N) seals are designed for applications that operate within the -40°C to 100°C
(-40° to 212°F) temperature range. Maximum temperature for optimum seal life is
107°C with reduced life if operated within the 107°C to 120°C range.

Fluorocarbon (V) seals should be used for applications with an average temperature

range between -26°C to 204°C (-15°F to 400°F).

Polyurethane (P) seals should be used for applications with an average temperature

range between 104°C to -54°C (-65°F to 225°F).
PPDI Urethane (U) seals should be used for applications with an average temperature
range between 107°C to -54°C (-65°F to 225°F).

ORDERING INFORMATION

Installation Type X
No seals this location

Note: Cartridges which are originally built
with polyester elastomer (black) back-up
rings, are serviced with single-turn (white)
Fluorocarbon back-up rings. This facilitates
field installation of the back-up rings, since
the original production rings require special
tools for installation.

Type “M” back-up rings are 1/2 size
single-turn Fluorocarbonrings on all
cavities except VC12-3, VC12-4,
VC16-S3, VC20-S3 and VC98-3.

SK -

\_rl

als

Cavity _ Cavity Type IPo?itlilmt]_ 5 .
Thread Size o-Way 2 Installation Type
7/16—20 04 Buna N (Std.) N (Required for 6-Way Valves Only)
5/8-18 07 W 3'stﬁy it 333 Fluorocarbon V T O-Ring toward top of cavity
ay  Sno Polyurethane P M  O-Ring between backups
3/4-16 gg g:wgy g PPDI Urethane U B O-Ring toward bottom of cavity
58 6-W. y 6 (0] O-Ring; no back-ups
78 vay X  No seals this location
7/8-14 10 Position 1
> Installation Type
80 (Required for Position 4
1-1/16-12 12 2,3, 4,5 & 6-Way Valves) Installation Type
52 O-Ring toward top of cavity T (Required for 5 & 6-Way Valves)
72 0O-Ring between backups M T O-Ring toward top of cavity
1-5/16-12 16 O-Ring toward bottom of cavity B M O-Ring between backups
56 O-Ring; no back-ups O B O-Ring toward bottom of cavity
1-5/8—-12 20 No seals this location X (o) O-Ring; no back-ups
M42x2.0 42 X No seals this location
Position 2
Installation Type Position 3
(Required for Installation Type
3, 4,5 & 6-Way Valves) (Required for 4, 5 & 6-Way Valves)
O-Ring toward top of cavity T T O-Ring toward top of cavity
O-Ring between backups M M O-Ring between backups
O-Ring toward bottom of cavity B B  O-Ring toward bottom of cavity
O-Ring; no back-ups O o O-Ring; no back-ups
No seals this location X X No seals this location
8.650.2 Return to Table of Contents &"HYDRAFORCE.com
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TECHNICAL REFERENCE

Filtration Requirements

HydraForce’s experience concurs with data derived from other
sources, notably Pall Corporation, that most systems track a
“bathtub” curve for failures, with the highest probability occur-
ring at system installation/run-in, following fluid replenishment,
and again after the system ages and there has been significant
component abrasive wear.

Typical Failure Curve

Probability
of Failure

Age of System

Best Practices for Avoidance of Initial
Start-Up/Run-In Failure

e Hydraulic fluid and components should be cleaned and certi-
fied to the appropriate ISO 4406 level prior to installation.
Many OEMs have established corporate cleanliness speci-
fications for pre-installed components, which have proven
useful in minimizing installation run-in failures.

» System should be flushed with a remote filter cart, where
possible. Recommended practice is to use filtration rated
at one-third of system filtration specifications. Attempting
to flush system using shop air is usually counterproductive,
since ambient air may introduce more contaminants than are
eliminated.

 High-pressure filtration, non-bypass, high-collapse elements
with condition indicators should be used to minimize valve
inlet-side contamination.

¢ O-ring type fittings should be used. Never use tapered (i.e.,
NPTF) threads or thread sealant. Lubricate connectors with
clean system oil. Do not grease.

¢ Purge all air and water from the system. Difficult-to-prime
components (e.g., suction lines, valve wet-tube assemblies,
etc.) should be located below the reservoir oil level.

* Protect small orifices with screens or other means to catch
the “rocks” often generated at startup.

Best Practices for Proper Maintenance of Mature
Hydraulic Systems

* Treat every major rebuilding effort involving significant system
intrusion as a “run-in” as described previously.

» Continuous use of high-pressure filtration, non-bypass, high-
collapse elements with condition indicators.

* Return line filtration to clean oil of contaminants introduced
through lines and actuators. Return line filters with beta ratios
over 200 are typically a lower cost way to clean systems, with
larger effective filter area and dirt-holding capacity.

* Regular oil analysis to monitor cleanliness and damaging
water or air ingression. Studies indicate that up to 20% of
component failures in hydraulic systems are the result of cor-
rosion caused by free or dissolved water and/or entrained air.

* Typical 210 bar (3000 psi) valves are designed with clear-
ances (adjusting for concentricity, lap, etc.) of 4 to 10 micron
nominal per side diametrical clearances. Abrasive wear will
be mostly generated by particles in this size range. Accord-
ing to Pall Corp., 50% of component failures are due to wear
induced by abrasion particles at or near this “dynamic clear-
ance”.

* Regular inspections of actuator seals, reservoir filler-breath-
ers, and other system entry points.

Minimum Filtration vs. Extended Life Filtration

* HydraForce laboratory and production test stands are
installed with filtration capable to 14/13/11, at beta ratios
over 200. It is well-established that the proper function and
life-expectancy of a typical hydraulic system correlate closely
with levels of contamination. With “Extended Life” filtration,
as recommended herein, users of HydraForce products may
expect to achieve the “million cycle” life, as designed-in to
virtually all of our products and validated at the good filtration
levels used on our life cycle test stands. To be sure, other
factors affect product life, however good filtration is the best
method to extend the life of any hydraulic component.

e Failure to provide and maintain required “Minimum Filtration”
levels may result in premature malfunction or failure.

Minimum Filtration | Recommended Filtration
1ISO 4406:1999 for Extended Product life
SAE J1165
Type of System/Valve 4pm / 6pm / 14pm 4pm /6pm / 14pm
High performance systems; high operating pressures at
210 to 350 bar (3000 to 5000 psi); proportional controls, 18/16/13 15/13/11
high-cycle applications, etc.
General industrial and mobile equipment operating at
pressures to 210 bar (3000 psi); spool-type valves, 20/18/14 17/15/13
valves with pilot orifices, etc.

9.010.1
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Cartridge Installation & Torque Values

WARNING

READ THIS DOCUMENT BEFORE INSTALLING OR USING HYDRAFORCE PRODUCTS.

IMPROPER SELECTION, IMPROPER USE, USE BY ANYONE OTHER THAN TRAINED USERS
HAVING APPROPRIATE TECHNICAL AND MECHANICAL EXPERTISE OR FAILURE OF HYDRA-
FORCE PRODUCTS OR RELATED ITEMS RESULTING THEREFROM CAN CAUSE DAMAGE TO
EQUIPMENT OR PROPERTY, SERIOUS PERSONAL INJURY, OR DEATH.

Before proceeding with cartridge valve installation,
please read the SAFETY INFORMATION on page 0.000.1.

Here are some guidelines for installation of HydraForce
cartridges, coils, and housings, including tables of torque
settings by model number.

CARTRIDGE VALVE INSTALLATION

Step 1

Remove the cartridge from packing and inspect to
ensure that no external contaminant is present.
Step 2

Inspect the O-rings (A) to ensure there is no damage,
such as cuts or nicks.

Be sure O-rings and back-up rings (B) are correctly
positioned.

NOTE: The O-ring should always be placed toward the
higher pressure port or between double back-up rings on
bi-directional valves. See page 8.650.1 for O-ring
installation.

Check to ensure all back-up rings fit tightly within the
O-ring groove. They should not extend farther than the
O-rings. If they are sticking out, squeeze them back
into the groove.

See illustration. All seals should seat in the groove as
indicated in figure C.

AT

. O-rings

. Back-up rings

. Seals should not extend
past diameter "C"

ow>

&°‘HYDRAFORCE.com Return to Table of Contents 9.020.1



TECHNICAL REFERENCE

Cartridge Installation & Torque Values

Step 3 Step 4

Before installing the cartridge, lubricate all seals It is important to install the cartridge (valve) into the
(O-rings and back-up rings) with a small amount of cavity correctly. Insert the cartridge into the cavity and
the same oil that is used in the application. tighten by hand in a clockwise manner.

To lubricate the seals, immerse the hydraulic portion You should be able to screw it in with little resistance up
of the cartridge (A) in oil (B). This will allow the to the O-ring (D) and below the hex portion of the valve
cartridge and seals to easily slide into the cavity. stem (E). See illustration.

If the seals are too dry, the back-up rings could
spin out of the cage groove (C) and cause seal
damage. The diagram shows the location of the O-ring
groove (C) and where the back-up ring could extrude.

ES L

A. Cartridge (Hydraulic Portion) Immersed

B. Hydraulic Oil
yaraufic =t Cartridge Installed in Cavity (Before Tightening)
D. O-ring
E. Hex Portion of Valve Stem
]
T 1
7N T
A
C

C. Cage Groove (Back-up Ring
Could Extrude Here)

9.020.1 Return to Table of Contents &"HYDRAFORCE.com
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Cartridge Installation & Torque Values

Step 5

Continue to screw in the cartridge with a torque wrench
and tighten to the specified torque.

See the Cartridge Installation Torque Table on page
9.020.6. If your valve is not listed, refer to the
dimensional drawing on the Catalog page for the specific
valve model.

It is important to use the specified torque for each valve
to ensure optimal performance of the cartridge.

If the valve is tightened above the specified torque
value, it may cause the spool or poppet to stick.

This occurs because overtightening the cartridge can 7 A
deform or collapse the inside of the cage, as shown
in the diagram at right (A).

COIL INSTALLATION —
It is important to use the specified torque when tightening

the coil nuts. For example, if the nut is tightened above p
the specification on the 08, 60, 68, 80 size 2 position 3
actuators, the stainless steel tube could stretch.

The stretching causes the inside of the tube around the E/
plunger to collapse (B), which could cause the plunger to

stick in the energized or de-energized position (C).

This is shown in the diagram below.

}W\Hlﬂl\\l\“l

AN

Cartridge Installed in Cavity (After Tightening)
A. Spool Could Bind Here

Effects of Over-Tightening the Coil Nut
B. The middle of the tube stretches and collapses inward.
C. When the tube (B) is stretched, it squeezes the plunger (B) here.

&°"HYDRAFORCE.com Return to Table of Contents 9.020.2
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Cartridge Installation & Torque Values

COIL INSTALLATION continued

If the valve uses a single coil, slide the coil over the valve
stem. Tighten the coil nut to the specified torque. See the
specifications in the Coil Nut Installation Torque Table on
page 9.020.6.

If the valve requires two cails, install them separately.
Slide the first coil over the valve stem. Place the washer
on top of first coil, then install second coil.

Finally, install and tighten the coil nut to the specified
torque.

It is important to install coils correctly to ensure they
operate as designed. If a coil is installed upside down,
the magnetic flux path will be weak and will not be
able to shift the spool or poppet. See diagram showing
correct and incorrect coil installation.

To ensure the coil is right side up, verify that the
HydraForce imprint on the coil is facing upward.

Correct Coil Installation

HOUSINGS

Step 1
Verify correct plumbing of housing by referring to specific
product catalog pages for port logic.

Step 2

Inspect cavity for burrs or other machining irregulari-
ties which could damage O-rings during installation.

If separation from the mounting surface is required, refer

to page 8.250.1 for panel mount spacer plates.

Incorrect Coil Installation

9.020.3 Return to Table of Contents
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Cartridge Installation & Torque Values

Cartridge Installation Torque

Listed in alpha-numeric order by valve model number - refer to Catalog if your valve's torque setting is not listed here. Source: ECN111170

Model Ft-lbs Nm Nm Ft-lbs Nm
BVAO. ........... 24-26 32.6-354 | EV10............ 32.6-354 | MD10 ........... 24-26 32.6-35.4
CB10............ 24-26 32.6-354 | EV12............ 44.7-502 | MPO8 ........... 19-21 25.8-28.5
CP42-M4X ... .... 65-75 88.4-102 | EV16............ 63.4-732 | MP10 ......... .. 24-26 32.6-35.4
CRO8 ........... 19-21 258-285 | EV20............ 88.1-101.7 | MP58 ............ 20 27.4
CR10 ........... 24-26 32.6-35.4 25.8-285 | MR10 ........... 24-26 32.6-35.4
CV04-20......... 12-14  16.3-19 | FCO8............ 258285 | MVO8 ........... 19-21 25.8-28.5
CV04-B20......... 4-5 5468 | FC10............ 32.6-354 | NVO8............ 19-21 25.8-28.5
CV06............. 7-8 95108 | FC12............ 44.7-50.2 | NV10............ 24-26 32.6-354
Cvos8............ 19-21  25.8-285 | Fp10............ 32.6-354 | NV12.......... .. 33-37 44.7-50.2
CV10............ 24-26 32.6-354 | Fp12............ 447-502 | PCO8............ 19-21 25.8-28.5
CVI2.....o e 33-37 44.7-502 | Ep16... ... ... ... 63.4-732 | PC10............ 24-26 32.6-35.4
CVi6............ 46-54 63.4-732 | Epso. ... ... ... .. 63.4-73.2 | PD10............ 24-26 32.6-35.4
Cvaz........... 10-130 150177 | gpsp. .. . . ... 99-1044 | PD12..... .. ... .. 33-37 44.7-50.2
CVv50-20......... 24-26  32.6-35.4 133-138 | PD16............ 46-54 63.4-73.2
DCO8 ........... 19-21 25.8-285 | prog. ... .. 25.8-285 | PD42. .. . ... . ... 65-75 88.1-101.7
DC10 ... 24-26  326-354 | ppqg 32.6-354 | PE12... ... . ... 33-37 44.7-502
ECO8............ 19-21 258-285 | ppyp 44.7-502 | PE16... . . ....... 46-54 63.4-73.2
EC10............ 24-26 32.6-35.4 133-138 | PE42.SE7X 65-75 88.1-101.7
e an o st aaros02 63.4-732 | PRO8... ... ... ... 19-21  25.8-285
EC12-42, 43 ... 7377  99-104.4 | FRB0-20F,-23,-28 33-37 44.7-502 | PR10............ 24-26 32.6-35.4
EC16-32, -34. 40. 46-54 63.4-73.2 133138 | PR12............ 33-37 44.7-50.2
EC1642, -43 . 98-1017 132.8-138.3 32.6-354 | PR50............ 24-26 32.6-35.4
EC42-M40, 44.7-50.2 | PR58............ 24-26 32.5-35.3
-M42,-M43 ... ... 65-75 88.1-101.7 265-278 | PRES50-30....... 50-55 67.8-74.6
EC50............ 33-37 44.7-502 | HCV42-M20 | PSO08-30... .. .. .. 19-21 25.8-28.5
ED56-42, -43 98-102 132.8-138.2 298-311 | PS10............ 24-26 32.6-35.4
ECR16 .......... 46-54 63.4-73.2 394-420 | PS50............. 25 33.9
EHPRO1-33 ...... 11-12 14.9-16.3 665-690 | PVO8............ 19-21 25.8-28.5
EHPROS ......... 19-21  25.8-28.5 265-278 | PV16.......... .. 46-54 63.4-73.2
EHPRO8 ........ 0911 1215 | Hp1o......... ... 326-354 | PV42. ... ... ... .. 65-75 88.1-101.7
EPO8............ 19-21  258-285 | Hp16............ 63.4-73.2 | PV70..... ... .. .. 24-26 32.6-35.4
EP10............ 24-26 32.6-35.4 298311 | PV72. .. .. .. ... 33-37 44.7-50.2
EP12............ 33-37 447302 | ys1o0. ... 326-354 | PV76.... ... ... .. 46-54 63.4-73.2
EP16............ 46-54 63.4-73.2 HS50-42, -43 325354 | RVOS.......... .. 19-21 25.8-28.5
EP20............ 65-75 88.1-101.7 | {55042 43 447-502 | RVO. ... ... .. 24-26 32.6-35.4
EPFR16 ......... 46-54 63.4-73.2 258285 | RV12............ 33-37 44.7-50.2
EPFR20 ......... 65-75 88.1-101.7 101.7-115 | RV16. ... 46-54 63.4-73.2
EPFR50-S35 . . . .. 24-26  326-354 | ys10 326354 | RV50. ... ... ... .. 24-26 32.6-35.4
EPFR52-S35 . .. .. 33-37 44.7-50.2 5468 | RV52........ .. .. 33-37 44.7-50.2
EPFR58-35. . .. ... 19-20 25.8-28.5 258-285 | RV56............ 46-54 63.4-732
ER10............ 24-26  326-354 | g9 326-354 | RV58. .. ......... 19-21 25.8-28.5
ER12............ 33-37 447-502 | | ggg 326.354 | RVCV56 ... .. .. 147-153 199.3-207.4

Continued on next page . . .
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Cartridge Installation & Torque Values

Cartridge Installation Torque

Listed in alpha-numeric order by valve model number - refer to Catalog if your valve's torque setting is not listed here. Source: ECN111170

Model Ft-lbs Nm Model Ft-lbs Nm Model Ft-lbs Nm
BV10. ........... 24-26 32.6-354 | EV10............ 24-26 326-354 | MD10 ........... 24-26 32.6-35.4
CB10............ 24-26 32.6-354 | EVA2............ 33-37 44.7-502 | MPO8 ........... 19-21 25.8-28.5
CP42-M4X . ... ... 65-75 88.4-102 | EV16.......... .. 46-54 63.4-732 | MP10 ........ ... 24-26 32.6-35.4
CRO8 ........... 19-21 25.8-285 | EV20......... ... 65-75 88.1-101.7 | MP58 ............ 20 27.4
CR10 ........... 24-26 32.6-354 | EV58-34......... 19-21 258-285 | MR10 ........... 24-26 32.6-35.4
CV04-20. .. ... ... 12-14  16.3-19 | FCO8............ 19-21 258-285 | MVO8 ........... 19-21 25.8-28.5
CV04-B20......... 4-5 54-68 | FC10............ 24-26 32.6-354 | NVOS............ 19-21 25.8-28.5
CV06............. 7-8 9.5-10.8 FC12............ 33-37 44.7-502 | NV10............ 24-26 32.6-354
Cvo8............ 19-21  25.8-285 | Fp10............ 24-26  32.6-354 | NV12............ 33-37 44.7-50.2
CV10............ 24-26 32.6-354 | Fp12............ 33-37 44.7-50.2 | PCO8............ 19-21 25.8-28.5
Cviz............ 33-37 44.7-502 | Fp16............ 46-54 63.4-732 | PC10............ 24-26 32.6-35.4
CV16............ 46-54 63.4-732 | Ep5o. ... ... .. .. 46-54 63.4-732 | PD10............ 24-26 32.6-35.4
Cvaz........... 110130 150177 | ppsp. ... . 73-77 99-104.4 | PD12. ... ... ... .. 33-37 44.7-50.2
CV80-20......... 24-26  32.6-354 | ppsg. ... 98-101.7 133-138 | PD16............ 46-54 63.4-73.2
DCO8 ........... 19-21  258-285 | pRog. .. ... .. .. 19-21 258-285 | PD42. . .... . ... .. 65-75 88.1-101.7
DC10 ... 24-26 326-354 | prig. 24-26 32.6-354 | PE12.......... .. 33-37 44.7-50.2
ECO8............ 19-21 258-285 | pRyp 33-37 44.7-502 | PE16... ... ...... 46-54 63.4-73.2
EC10............ 24-26  326-354 | rRygo0F. .. 98-101.7 133-138 | PE42-S67X.... ... 65-75 88.1-101.7
EC12-30, -32, -34, FR16-30F ... ... .. 46-54 634-732 | PROS.... .. . . ... 19-21 25.8-285

35,-40 .. ... ... 33-37 44.7-50.2
EC12-42, 43 ... 7377 991044 | FR50-20F,-23,-28 33-37 44.7-50.2 | PR10............ 24-26 32.6-35.4
EC16.32. 34, 40. 46-54 634732 | F956-44,-45.. ... 98-102 133-138 | PR12.......... .. 33-37 44.7-50.2
EC16-42, -43 ... 98-101.7 132.8-1383 | FRRVIO ... ... 24-26 32.6-354 | PR50............ 24-26 32.6-35.4
EC42-MA40, FRRV12 ......... 33-37 44.7-50.2 | PR58............ 24-26 32.5-35.3

-M42, -M43 . . ... 65-75 88.1-101.7 | HCV16-20. ... ... 195-205 265-278 | PRES50-30....... 50-55 67.8-74.6
EC50............ 33-37 44.7-50.2 | HCV42-M20 PS08-30......... 19-21 25.8-28.5
ED56-42, -43 98-102 132.8-138.2 |  Aluminum. .. ... 220-230  298-311 PS10............ 24-26 32.6-35.4
ECR16 .......... 46-54 63.4-73.2 Ductile Iron ....290-300 394-420 PS50............. 25 33.9
EHPR01-33 ...... 112 14.9-16.3 | HEC32-43 ... ... 490-510 665-690 PVO8............ 19-21 25.8-28.5
EHPRO8 . ........ 19-21  25.8-28.5 | HEP16-S35. .. . .. 195-205 265-278 PV16. ... ........ 46-54 63.4-73.2
EHPR98 ........ 0911 1215 HP10. ... ..... ... 24-26 32.6-354 | PV42. .. ... ... ... 65-75 88.1-101.7
EPO8............ 19-21  25.8-285 | Hp1e. ... ... ... 46-54 63.4-73.2 | PV70..... ... .. .. 24-26 32.6-35.4
EP10............ 24-26  32.6-354 | HPD16-S5 . ... .. 220-230  298-311 PV72. ... . ... .. 33-37 44.7-50.2
EP12............ 33-37 447-502 | ysqo... ... 24-26 32.6-354 | PV76............ 46-54 63.4-73.2
EP16............ 46-54 63.4-73.2 HS50-42, -43 ... .. 24-26 32.5-35.4 RVOS. . ... ... ... 19-21 25.8-28.5
EP20............ 65-75 88.1-101.7 HS52-42, -43 .. .. 33.37  44.7-50.2 RV10. ... ... .. .. 24-26 32.6-354
EPFR16 ......... 46-54 634732 | ysp1620....... 190-210 258-285 | RV12..... ... .. .. 33-37  44.7-50.2
EPFR20 ......... 65-75 88.1-101.7 | ysvio.......... 7585 101.7-115 | RV16..... ... .. 46-54 63.4-73.2
EPFR50-835 ... 24-26 326-354 | ys10. 24-26 326-354 | RV50............ 24-26  32.6-354
EPFR52-S35 . . . .. 33-37 447-502 | | soam30 4.5 5468 | RVG2. ... .. ... 33-37 44.7-50.2
EPFR58-35....... 1920 258285 | 1 g08.30 ... ... 1921 258285 | RVS6............ 46-54  63.4-73.2
ERT0... 24-26 326354 1 g0 24-26 326-354 | RVS8.......... .. 19-21  25.8-28.5
ER12............ 33-37 447-50.2 | | g50 2426 32.6.354 | RVCV56........ 147-153 199.3-207.4

Continued on next page . . .
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Cartridge Installation & Torque Values

Continued from previous page.

Cartridge Installation Torque Coil Nut Installation Torque
Model Ft-lbs Nm Model Ft-lbs Nm Model Ft-lbs Nm
RVD50 .. ........ 47-53  63.7-71.9 | SV58. ... ... . ... 19-21 25.8-28.5 EHPRO01,08-33 . . .5-7  6.8-95
SFO8............ 19-21 25.8-285 | SV80-61......... 24-26  32.6-35.4 CRO8,CR10 . . . . . 5-7  6.8-9.5
SF20-22,-23. ... .. 65-75 88.4-101.7 | SV88-20......... 19-21  25.8-285 FC10,FC12 . . . . . 5-7  6.8-95
SLO8............ 19-21 25.8-285 | SV98............. 2-3 3-4 FR10,FR12 . . . .. 5-7  6.895
SP08-20, -21, -22, SVCL10-30, -32 .. .33-37 44.7-50.2 KS10. . .. ... .. 5—7  6.8-95

-24, -25, -46R, _ _ NV08, NV10, NV12. .5-7  6.8-9.5

476 CLD. DL 10-21 25.8-285 SVCV08 . ........ 19-21 25.8-28.5 PR08’ PR10’ i sT o e8es
SPOBSTD 0530 339407 | SVCVIZ......... 33-37  44.7-50.2 , . . 8-9.

SVRV10 ......... 24-26 32.7-354 PS08, PS10, PS50. .5-7 6.8-9.5
SP08-58D. .. ..... 19-21 25.8-28.5

SVRV12 ......... 33-37  44.7-50.2 PVvO8. . . . ... 5—7  6.8-95
SP10-20, -21, -24 . .33-37  44.7-50.2

SV80............ 24-26 32.6-35.4 PV70,PV72 . . . . 10-12 13.6-16.3
SP10-46R, -47C&D,

-57C&D, -58C&D 24-26 32.6-354 | SVO98............ 19-21 25.8-28.5 RV .......... 57 6.8-9.5
SP12... ... .. 33-37 44.7-50.2 | TR04-B20......... 4-5  54-6.8 SF08,SLo8. . . . . . 4-5 5468
SP16. . ....... ... 46-54 63.4-732 | TS08............ 19-21 258-285 | [SVO7-31 ....... 4-5 5468
SPCL10 ... ... . 2426 327-354 | TS10............ 24-26  34-36.7 SV08, Sv80,Sve8. .4-5  54-6.8
SPCL16 ......... 46-54 634732 | TS12.......... .. 33-37 44.7-50.2 SVSO\%‘QV’V\?V%‘Q’ . 68

-VV Wi -Col .
_ _ TS38-20,-21. ... .. 19-21 25.8-28.5
SVO7............ 19-21 25.8-28.5 SV08, SV80, SVO8
SV08............ 19-21 258-285 | TS58-20......... 24-26  32.6-354 with E-coil . . . . . 4-5 5,4-6.8
SV10. ... .. 24-26 32.7-354 | TS80-30......... 24-25  32.6-33.9 SV10, SV16, SV38,
SV12-20, -21, -22 TS90............ 25-27  34-36.7 SV58 with D-coil . .5-7  6.8-9.5
-23,-28,-29 ... .33-37 44.7-50.2 | TS98-30,-31...... 24-25 32.6-33.9 SV10W, SV16W,

Sv12:24, 25, -31 UP10. .. .. ... ... 2527 34-37 SV3BW, SVS8W . 9-10  12.2-136
U1 42 60 52-60 707-813 | ZLTO.......... 2427 326367 | |S\Q0is w57 68-95
SV16. 4654 63.4.732 | ZLT2.. ... 3337 44.7-502 | | qy1000 21 22
SV20. . 65.75 8841017 | ZL76. oo 46-54 63.4-73.2 23 w/D-Coil . . . .5-7  6.8-9.5
SV38............ 19-21  25.8-28.5 SV12-20W, -21W
22W,-23W . . . 7-10 9.5-136
Drop-In Valves sv;g 3v(/)l,5-c2:<1i’l 2.2. . 7-10  9.5-136
Mounting Screw Torque SV12-24, -25,

Model Ft-lbs Nm -3X, 4. ... 7-10 9.5-13.6
SV98-T39,T40. . . . . 2.2-3 3-4 SV32309,2§’32§8,’ S38M 45 5468
TS98-T34. . . . . . . . 2.2-3 34 Ts08.20 27 is  saes
EHPR98-T33, T35, T38 0.9 -1.1 1215 1810122636 . 57  68-95

TS10,12-27 . . . . . 45 5468
TS38,58-20 . . . . . 57  6.895
TS38-58-21. . . . . . 45 5468
TS80,98-30 . . . . . 57  6.895
TS90-98-31 . . . . . 57  6.895
UP10-30 . . . . . .. 57  6.895
L2 10-12  13.6-16.3
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TECHNICAL REFERENCE

Temperature Considerations

Temperature and oil viscosity can affect valve performance. Here
are some considerations:

Temperature and Viscosity

The temperature rating given for each cartridge should be consid-
ered a storage temperature range. In general, when the hydraulic
system is operating at low temperatures the oil is higher viscos-
ity and valve response may be slower than in warm oil condi-
tions. Conversely, when the system is operating at extremely high
temperatures the oil is lower viscosity and the viscous damping
action will be reduced. This can result in valve instability and
system noise.

Shifting in Low Temperatures

Some electrically-operated valves may not shift fully when the
system voltage is below the nominal level in low-temperature,
high-viscosity conditions. Please consult the factory for
application assistance if you know your hydraulic system will be
operating at either end of the temperature extreme.

Seal Choices

As per ASTM Standard D2000/SAE J200 Standard Buna

N (standard) seals are designed for applications that oper-

ate within the -40°C to 100°C (-40° to 212°F) temperature
range. Maximum temperature for optimum seal life is 107°C
with reduced life if operated within the 107°C to 120°C range.
Fluorocarbon (V) seals should be used for applications with an
average temperature range between -26°C to 204°C (-15°F to
400°F). Polyurethane (P) seals should be used for applications
with an average temperature range between -54°C to 104°C
(-65°F to 225°F).

9.060.1 Return to Table of Contents &"HYDRAFORCE.com
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Equivalent Values & U.S./Metric Conversions

LENGTH

FLOW - LIQUID

1 micron (p) = 0.00004 inch (in.)
1 millimeter (mm) = 0.039 in.
1 centimeter (cm) = 0.3937 in.
1 decimeter (dm) = 0.3281 foot (ft.)
1 meter (m) = 39.37 in.
= 3.281 ft.
=1.0937 yards (yds.)

AREA - SQUARE

1 liter/minute (Ipm) = 0.2642 U.S. gallon/minute (gpm)

FORCE

1 Newton (N) = 0.225 pound (Ib.)

FREQUENCY

1 cycle/second (cps) = 1 Hertz (H)

ABSOLUTE VISCOSITY

1 square millimeter = 0.00155 square inch (sq. in.)
1 square centimeter = 0.155 sq. in.
1 square decimeter = 15.5 sq. in.

= 0.10764 square feet (sq. ft.)

AREA - CUBIC

1 centipoise (@ 0.9 specific gravity) = 5.35 SUS

POWER

1 cubic centimeter = 0.061 cubic inch (in.®)
=0.0002642 U.S. liquid gallons
1 cubic decimeter = 61.023 in.®

LIQUID MEASURE

1 kilowat (kw) = 1.34 horsepower (HP)

1 horsepower (HP) = 33,000 foot-pounds (ft. Ibs.)/minute
= 550 foot-pounds (ft. Ibs.)/second
=42.4 BTU/minute
= 746 watts

PRESSURE

1 milliliter (ml) = 0.0338176 ounce (0z.)
1 deciliter (dl) = 3.381 oz.
1 liter (I) = 1.0569 quarts (qt.)
=0.26417 gallon (gal.)
1 drop = 0.05 cubic centimeter (cc)
=0.00169 oz.

WEIGHT

1 gram (g) = 0.0353 ounce (0z.)
1 kilogram (kg.) = 2.2046 pounds (Ib.)
1 metric ton = 0.9842 U.S. ton

TEMPERATURE

°Celsius = 5/9 (°Fahrenheit - 32)

1 bar = 14.5 pounds per square inch (psi) —
above atmospheric

= 33.8 foot water column
= 42 foot oil column
=29.92 inches of mercury (in. Hg)

1 millimeter of mercury (mm Hg) = 0.03937 in. Hg —
below atmospheric

1 psi =2.0416 in. Hg

=27.71 in. water
1 foot column of water = 0.433 psi
1 foot column of oil = 0.390 psi

TORQUE

1 Newton-meter (Nm) = 0.7375621ft-lbs ~ 0.738
(Machinery’s handbooks)

1 Newton-meter (Nm) = 8.8507542 Ibs-in ~ 8.85 (x12in)

VELOCITY
1 meter per second (m/s) = 3.28 feet/second (fps)

&°‘HYDRAFORCE.com
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TECHNICAL REFERENCE

Series 04 Cartridge Cavities

VC04-2

®@P0.283/0.281 x 0.976 DEEP =

@ FINISH PER HF SPEC 6125104
(SAE 4 PORT) EXCEPT FOR ©0.389
TAP DRILL TO BE 0.673 DEEP =

7/16-20 UNF-2B @®
REF
100 ]
LT \! T il \/ -A-
| | / T
! 1
0.673 1 0.564
REF | | NOTES
i l
. -—- - FEATURES (EXCEPT FOR PILOT DRILL, CROSS DRILL
i ! AND SAE 4 PORT) CAN BE MACHINED SIMULTANEOUSLY
30° N ¢?4A§<|9 USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
<©
- ; . ©-[Lo00[#] ©©-[L]o.004]
3 20 062 A10.002]8] (O]0.0009 [(PITCH DIA)
—o  —g0.250 mAX * - DEPTHS ARE FROM DATUM :
- UNSPECIFIED TOLERANCES ARE =40.005.
- UNSPECIFIED ANGULAR DIMENSIONS +3°.
VC04-B2
20.010 ® @0.390/0.388 X "A" DEEP
0.005 ® FINISH PER HF SPEC 6125104 (SAE 4 PORT)
100 EXCEPT FULL THREAD DEPTH TO BE 0.075
LESS THAN THE DEPTH OF DIMENSION "A"
7/16-20 UNF-2B @®
DET2 \ REF
SCALE 4:1 |gy N
A ' ! A 10.002[C] #
(0.769 MIN) o vd <!
(1575 MAXY™ pETAIL A 1 iy OPTIONAL AREA FOR
0.075 REF , e LARGER DIA CROSS DRILL
100 1 17
-B- l =

T 0.379 ! !

0.672 § 0.093

SN

63i
R0.062

%(\,\ @0.168 RECOMMENDED

</ N FOR MAX FLOW PASSAGE
@@0.315/0.313 —= ~—
© @0.283/0.281 —= —

@0.250 MAX

9.104.1
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Series 04 Cartridge Cavities

VC04-B3
R0-010 ® $0.390/0.388 X "A" DEEP
0.005 ® FINISH PER HF SPEC 6125104 (SAE 4 PORT)
100 EXCEPT FULL THREAD DEPTH TO BE 0.075

LESS THAN THE DEPTH OF DIMENSION "A"

1/16-20 UNF-2B @®
DETAIL A REF

SCALE 4. | |gy N

y I ; 24 A 10.002][C] 4
e 0.322 MIN 1 mezsm
(0.769 MIN) o Y A | f R

(1575 WA @ g :
1“)0 0.075 REAFlL—lA : ,J:
ED % l
T 0.319 !

0.672 | 0.093

K

/

RO. 062 %%
L/

@@P0.315/0.313 —=
©@0.283/0.281 —=

@0.250 MAX
@0.168 RECOMMENDED FOR MAX FLOW PASSAGE
OPTIONAL AREA FOR LARGER DIA CROSS DRILL

—

/63

NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL, CROSS DRILLS
AND SAE 4 PORT) CAN BE MACHINED SIMULTANEOUSLY USING
HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

®-| ] [o.001]B ®@®- | ] [o.001]B
A10.002 | ¢C O10.0009 | (PITCH DIA)

- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.
@ - WITH HF FORM TOOLS AND USING 0.020/0.010 SPOTFACE DEPTH.
THIS SURFACE IS A VALVE SEAT, IT MUST BE FREE OF NICKS AND TOOL MARKS.

==
1

&°‘HYDRAFORCE.com Return to Table of Contents 9.104.2
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Series 06 Cartridge Cavities

VC06-1

@0.989/0.969 SPOTFACE X 0.031 DEEP #
@ P0.511/0.507 X 0.700 DEEP =
©® 9/16-18 UNF-2B X 0.60/0.38 DEEP «

© 0.620 100

v - I .

oo
o —
oo

i
f ’ ! \>/:
it | e
/ ! /
i/”'30°
® $0.250 | — L
! @0.219
!
! 45° X 0.03 MAX
@0.219 —= — RO.005 MAX @
VCO06-2
@0.979 SPOTFACE x 0.031 DEEP #
® @0.439/0.437 x 1.000 DEEP *
®P0.510/0.506 x 0.614 DEEP =
©®® 9/16-18 UNF-2B x 0.500 DEEP +#
0.620 100
0.616
) 20010
13 0.005
100 1° ,_l
T ‘: _ T -A-
T A !
| T |
! ! ! 0.519
0.112 ! !\>4/5°/
0.097 d | !
S
ANy i km.m
’g° !2 MAX ®
‘ I 63
Q %R RO.062 N
$
@0.375 MAX
NOTE: CAVITY VARIATION ‘A* %
MINIMUM PILOT DRILL @0.375 T0 -

MINIMUM DEPTH OF .10 FROM DATUM

©-[ L foo0i[a] ©@-]] [o.001]A]

A 0.002]8] OJ0.0009 | (PiTcH DIA)
- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS +3°.

- THIS SURFACE IS A VALVE SEAT.
IT MUST BE FREE OF NICKS AND TOOL MARKS.

VC06-2
NOTES:

- FEATURES (EXCEPT FOR PILOT DRILL AND

CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

‘[ Llo.oor]a]  ©@®-1 1 Jo.001]A]

A10.002]8] O10.0009 [ (PITCH DIA)

- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIF IED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE 0.005.

- UNSPECIFIED ANGULAR DIMENSIONS +3°.

FEATURES OF VARIATION “A“ ARE ONLY REQUIRED IF
NOTED ON A SPECIFIC PRODUCT CATALOG PAGE.
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Series 06 Cartridge Cavities

VC06-B2

© $0.510/0.508 X *A* DEEP

@ FINISH PER HF SPEC 6125106 (SAE 6 PORT)
EXCEPT FULL THREAD DEPTH TO BE 0.140
LESS THAN THE DEPTH OF DIMENSION “"A*®

9/16-18 UNF-2B @ ®
REF

DETAIL A
0.390 MIN SCALE 4:1

e
(1.000 MIN)  DETAIL A
0.140 REF

0.550 MIN

[TToooile]l VA

I —~
0.760 030 l | /§9°
1

o
v K8 NOTES :
S| 127, 5 - FEATURES (EXCEPT FOR PILOT DRILL AWD
29
-
L

CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJo.0or[a] ©®-[] Jooor]A]
[#]0.002] 8] [O]0.0009 JepitcH pin

- UNSPECIFIED TOLERANCES ARE £0.005.
@0.312 MAX —— - UNSPECIFIED ANGULAR DIMENSIONS +3°.

B-THIS SURFACE IS A VALVE SEAT.
IT MUST BE FREE OF NICKS AND TOOL MARKS.

0.439
© B 37—

0.317
® B4 375

HVCO06-B3

—
$0.508-0.510 X "A" DEEP l
[12,91-12,951 B
@©FINISH PER HF SPEC 6125106 (SAE 6 PORT) ([)is 281
EXCEPT FULL THREAD DEPTH TO BE 0.140 e

LESS THAN THE DEPTH OF DIMENSION "A*

3{}[648 UNF-260@ 0.390

e
— 0.390
| 19,911
100 [z,iy WIN
1 A I 7 ——@0.141 13,581 MIN
g DETAIL A d | RECOMMENDED FOR
(1000 MIN) | MAX FLOW PASSAGE
(25,41 o 40 REF (I T NOTES -
[3,561 d 0.550
f | 0-['205';“" umn © - [ J0.001 10,0251 4]
100 [2,5] L f 7 ]o.002 10,051 8]
A v 4
¥ i ©®©- [L_]0.001 10,0251 4]
([).ISO?G] ( [O]0.0009 10,0231] (PITCH DIA)
0.808-0.812 i :
L # - THIS SURFACE IS A VALVE SEAT,
[20.53:20,621 | K 0,50, T MUST BE FREE OF NICKS AND TOOL MARKS.
l X MAX - UNSPECIF IED TOLERANCES ARE £0.005 [0,131.
0.141 3,581 MIN i o
63 [,'gy N T RECONNENDED' FOR UNSPECIFIED ANGULAR DINENSIONS +3°.
RO. 062 MAX FLOW PASSAGE - SURFACE FINISH SPECIFICATIONS ARE
11,571 IN MICROINCHES [MICRONETERS],
63 [1,61
©@0.437-0.439 —| —
L, 10-11,151 B0.476-0.47
@¢?93;ggg”—— f— +[ATo.002 10, 05118} 112,10-12,141

R0.005-0.010

@0.203 MAX
15,161 10,13-0,251

DETAIL A
SCALE -1

&"HYDRAFORCE.com Return to Table of Contents 9.106.2



TECHNICAL REFERENCE

Series 07 Cartridge Cavities

VCo07-3

@1.062 SPOTFACE x 0.031 DEEP #
®© B0.439/0.437 x |.437 DEEP *
@0.502/0.500 x 1.062 DEEP *
0.571/0.567 x 0.500 DEEP #
/8-18 UNF-2B x 0.380 DEEP

ASY

O]
®
®

w

O]

@0 755@_—‘\%“
0.649
Do ga5 ©
0 20.010
00 % 0.005
l \/ 1 \! — T . 4 * -A-
D) ; l
} ; ! y 0.388
0.109 ' | 7459
BN B o )
; 0.950
100 .
20° TYP
<3
z WL'_'_ _ 2
|
29° . @0.213
Ql MAX
771
4—‘ Lf¢04375 MAX
NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

® - [_L Jo.001 ] A] ©®- [ [ Jo.00l]A]
/10002 8| O0.0009 | (PiTCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
UNSPECIFIED TOLERANCES ARE +0.005.
UNSPECIFIED ANGULAR DIMENSIONS #3°.

9.107.1 Return to Table of Contents
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Series 08 Cartridge Cavities

VC08-2 VC08-3
@1.188 SPOTFACE x 0.031 DEEP # @1.188 SPOTFACE x 0.031 DEEP #
©@0.502/0.500 x |.156 DEEP + ©@0.564/0.562 x 1.703 DEEP *
@P0.690/0.686 x 0.750 DEEP * ®@B0.627/0.625 x |.270 DEEP +
©@@®3/4-16 UNF-2B x 0.500 DEEP * ©P0.690/0.686 x 0.718 DEEP +
. @3/4-16 UNF-2B x 0.500 DEEP ¢
14 16°
0.815 100 14
0.115 _ 100 RoT005 o 115 00 0.811 R0 005
0.10 1\/ . | _ [A-] 0.100 } . ! [“a-]
V7 - f (7 7 . 7
T 1 [
T Y 0.578 T : \>/ 0.578
| ! 45| ' | 45
e e |
: ' . 141
| B0.344 63 | :
29° ! MAX o
|2 RO. 062 <
. RO.062 R N
29 : .
A &l @0.234
RO.030 @O 438 MAX i |
MAX FOR ORIFICE DISC '
NOTE :
CAVITY VARIATION “A‘sx @0.500 MAX
PILOT DRILL @0.469 MIN. FOR ORIFICE DISC.
REQUIRED TO MIN. DEPTH NOTE -
OF 1.32 FROM SPOTFACE CAVITY VARIATION “A‘ss

L

NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

L ]o.001|A @®- | | [o.001|A
A 10.002 [ 8] (O]0.0009 | (PITCH DIA)

- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

FEATURES OF VARIATION “A° ARE ONLY REQUIRED IF
NOTED ON A SPECIFIC PRODUCT CATALOG PAGE.

PILOT DRILL @0.500 MIN
REQUIRED TO MIN. DEPTH
OF 1.81 FROM SPOTFACE

&°HYDRAFORCE.com

Return to Table of Contents
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TECHNICAL REFERENCE

Series 08 Cartridge Cavities

VCO08-PCV

1.188 Dia. Spotface x .031 Deep #
®©.5005/.5020 Dia. x 2.19 Deep *
®©.686/.690 Dia. x .750 Deep *

@© 3/4-16UNF-2B x .500 Deep *

® 100
.813
115 .002 15 010
100 } .005
Y A
Py
. Min. 29 =
Max, 142 i & 344 f 485
N Max.  Fiat Bottom
2.20 Deep
.062 R

Max. | \

Piston

Travel
Notes:

2 250 Max. ® 1. These Diameters to be Concentric
within .002 T.l.R. and Perpendicular
to Spotface within .001 T.I.R.
* 2. Depths are from Spotface.
VC08-DCV 3. Unspecified Tolerances are .005.

# 4. Unless Otherwise Specified on

Dimension 1.188 Dia. Spotface x .031 Deep # Machining Drawing

te ?‘Ols ®.5005/.5020 Dia. Thru 5. All Dimensions shown in inches
are lypica ®.686/.690 Dia. x .750 Deep * unless otherwise noted.

ofotherend. /@ 34 16UNF-2B x .500 Deep *

Cavity features (except for pilot drill
and cross drills) can be machined

115
100 .002 (100 010 simultaneously using HydraForce
l 15 005 form tools. Consult factory.
! — l?(/ i
} 45 569
29 y i S
1 .
1.279
[
R .062 — ): f l
R.03— i —
Max. i 2.589
i 3.299
I L
| .344 Max. 3.87
| V / (4 Places)
[ -
/ ! &V
=

9.108.2
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VCO08-4

,&(9
oo

— @1.188 SPOTFACE x 0.031 DEEP #
@@ 0.502/0.500 x 2.210 DEEP ¢
@@ 0.564/0.562 x |.830 DEEP ¢
@@0.627/0.625 x 1.270 DEEP ¢
©@0.690/0.686 x 0.718 DEEP ¢

©@®3/4-16 UNF-2B x 0.500 DEEP *

Series 08 Cartridge Cavities

VCO08-5

x 2.770 DEEP
x 2.390 DEEP
x 1.830 DEEP
x 1.270 DEEP
x 0.718 DEEP

. 188 SPOTFACE x 0.03! DEEP #
.439/70.437
.502/0.500
.564/0.562
.627/0.625
.690/0.686

¥
¥
¥
#

-16 UNF-2B x 0.500 DEEP #

100

RO.OIO

/’ 0.005

0062

. 141

0.062

/63

/s

f

0.578

)

141

1.700

2.260

;

i

|

|

;
N
&
;

|

|

|

FOR ORIFICE DISC

15 |
00 |—-
I
o kel
I
=
2l
S
29° 3' [
] I
|
|
@0.438 MAX
NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

®-|] [o.001[A
210,002 |8
# -

(ONOM

_L [o.001 4]
O[0.0009 | (PITCH DIA)

DEPTHS ARE FROM DATUM :

UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.

- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

@0.234
MAX

&°‘HYDRAFORCE.com

Return to Table of Contents
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TECHNICAL REFERENCE

Series 09 Cartridge Cavities

VC09-2

@1.188 SPOTFACE X 0.031 DEEP #
@@0.627/0.625 X 1.156 DEEP
®@PB0.690/0.686 X 0.750 DEEP =
®®3/4-16 UNF-2B X 0.562 DEEP ¢
16°
| 4° 100

R0.030 @0.562 MAX
MAX FOR ORIFICE DISC

NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

® - [LJo.o0l]A] ©®- [ J0.001]A]
10002 ] 8] O0.0009 | (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

9.109.1 Return to Table of Contents
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Series 10 Cartridge Cavities

HVC10-2

@1.2501031,75] SPOTFACE X 0.031/70,79] DEEP #
® $0.625-0.6271015,88-15,92] X 1.310-1.314[33,28-33,37] DEEP *
® $0.810-0.814 [20,58-20,67] X 0.932 [23,67] DEEP #
©® 7/8 4 UNF-2B X 0.625 [/5,88] DEEP *

CAVITY TOOLS:

7540650 - ROUGH
® $0.943-0.947
7540660 - FINISH WITH
., 96-24,
[23,96-24,05] TUNGSTEN
DETAIL A INSERTS
>IN ]

\\\ | )
F 0.516
//// [13,111 __INCH
MIN 0 922 MILLIMETRE
Vy [23,42]
MAX
29°

|
63 01,61 ! RO.030 MAX
RO. 062 '
[1,57] | 63 [1,6]
L
45 X 0.010 R0.005-0.010
[0,25] [0,13-0,25]
— ~——30.438  MAX
[11,131 '
VALVE HOUSING
NOTES:
100 £2, 5] VS ® - [_L [0.001 10,0257 [A]
A 10.002 0,051 [B |
R0 0% ®®- [ [0.001 [0,025] [A]
100 (2, 5] 1070
\/ OTJ0.0009 10,0231] (PITCH DIA)
[ [ W 4 \
AN ) + - DEPTHS ARE FROM DATUM :
' # - UNLESS OTHERWISE SPECIFIED ON
0.100-0.115 . 45° MACHINING DRAWING.
[2,54-2,92] !
- UNSPECIFIED TOLERANCES ARE +0.005 [0,/3].
- UNSPECIFIED ANGULAR DIMENSIONS +3°.
DETAIL A - SURFACE FINISH SPECIFICATIONS ARE IN
— MICROINCHES [MICROMETERS].

&°HYDRAFORCE.com Return to Table of Contents 9.110.1



TECHNICAL REFERENCE

Series 10 Cartridge Cavities

VC10-3

. 188 SPOTFACE x 0.031 DEEP #
.627/0.625 x 1.875 DEEP *

VC10-2
@1.188 SPOTFACE x 0,031 DEEP 4
$0.627/0.625 x 1.312 DEEP
$0.814/0.810 x 0.932 DEEP
7/8-14 UNF-2B x 0.625 DEEP

.690/0.688 x 1.500 DEEP *
.814/0.810 x 0.860 DEEP =
-14 UNF-2B x 0.625 DEEP +#

16 .
:
0.947
0.1 100 0.947
010 0.943 20.010 0 043 100/ _ 40.010
0 0,005 0115 o ' 0,005
l vl | _ - 0.100 3Ry | | -
) - T D) - T
X L T [ |
T | qu:. 0.719 : | ng:' 0.719
| ‘ g i
= T N 63 T
| { \¢0-406 . | 330
‘ \ MAX : I
° o
29 g
\ RO. 062 e S
29° .
RO.030 29" g e
"MAX B0.562 MAX. v |

*#*

FOR ORIFICE DISC.

NOTE :

CAVITY VARIATION “A’s*x
PILOT DRILL @0.562 MIN.
REQUIRED TO MIN. DEPTH
OF 1.50 FROM SPOTFACE

NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND

CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

L Jo.001 ] ©®- [LJo00]A]
A 0.002] 8] O[0.0009 | (PiTCH DIA)

- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.

- UNSPECIFIED ANGULAR DIMENSIONS +3°.

FEATURES OF VARIATIONS ARE ONLY REQUIRED IF
NOTED ON A SPECIFIC PRODUCT CATALOG PAGE.

B0.562 MAX.
FOR ORIFICE DISC.

CAVITY VARIATION ‘A #x
PILOT DRILL ¢0.562 MIN.
REQUIRED TO MIN. DEPTH
OF 2.06 FROM SPOTFACE

CAVITY VARIATION “B'sx
PILOT DRILL @0.600 MIN.
0.615 MAX. REQUIRED

TO MIN. DEPTH OF 2.63
FROM SPOTFACE

9.110.2
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Series 10 Cartridge Cavities

HVC10-3

@1.2501031,75] SPOTFACE X 0.031/70,79] DEEP &
@@P0.625-0.627[15,88-15,921
X 1.8713-1.877 [47,58-47,67] DEEP #
@@0.688-0.69017,48-17,52] X 1.500 [38,/0] DEEP *
@@0.810-0.814[20,58-20,67] X 0.860[21,84] DEEP *
@® 7/8-14 UNF-2B x 0.6251[15,88] DEEP»

® ©0.943-0.947

[23,96-24,051]

CAVITY TOOLS:
7540790 - ROUGH

DETAIL A j>/ 7540800 - FINISH WITH TUNGSTEN INSERTS
. \ -A-
\ A T
0.586 MIN

[
/ i
| [14,88] | 463
__INCH | | 0.852 [37,16]
MILLIMETRE | i [21,64] MAX
! , MAX
1,197
! V130 400
| MIN
I
63(1,6] ' | {
RO.062 TYP |
[1,57] |
]
631,61 |
I
|
R0O.005-0.010 45 X 0.010 ‘
[0,13-0,251] [0,25] 1.00
[25,4]
50 13 MIN
0.438  MAX ] _
(11,131 f
NOTES: !
VALVE HOUSIN
o g0 ® - [ [o.001 10,0251 [nA] VALVE HOUSING
100 [2, 5] 14-16
A 10.002 10,057 |8 |
R0 005040 ®®- [ [o.001 [0,025] [A]
100 [2,5] 1970,
\/ (OT0.0009 10,0231] (PITCH DIA)
[ [ V.4 \
AN\ ) * - DEPTHS ARE FROM DATUM :
! # - UNLESS OTHERWISE SPECIFIED ON
0.100-0.115 . 45 MACHINING DRAWING.
[2,54-2,921 !
- UNSPECIFIED TOLERANCES ARE 0.005 [0,/3].
- UNSPECIFIED ANGULAR DIMENSIONS £3°.
DETAIL A - SURFACE FINISH SPECIFICATIONS ARE IN
— MICROINCHES [M/CROMETERS].

&°"HYDRAFORCE.com Return to Table of Contents 9.110.3



TECHNICAL REFERENCE

Series 10 Cartridge Cavities

VC10-S3 VC10-L3
@1.188 SPOTFACE x 0.031 DEEP # @1.188 SPOTFACE x 0.031 DEEP #
®@PB0.690/0.688 x |.875 DEEP * ©@@B0.627/0.625 x 2.175 DEEP
®@0.752/0.750 x 1.515 DEEP * ®®0.690/0.688 x |.775 DEEP *
©P0.814/0.810 x 0.650 DEEP + ©@P0.814/0.810 x 0.860 DEEP *
®®7/8-14 UNF-2B x 0.562 DEEP * ®7/8-14 UNF-2B x 0.625 DEEP *
B B
4 | 4
0.947 © 0,947
0 043 100/ _ p0.010 Do 943 100/ _ 40.010
0.115 ' 0.005 0.115 ) 0.005
o.mo‘l'gy | i |oo—¢'gy | —
\Y; L f D) : 2
T ' ! \>/ 0.562 T ' ' '
! | 7457 ' . | 450/ 0.719
. i — _L g | :
63 i 1.219 N
RO.062 < i 63 i 1605
|—{—- RO.062 > i
! @0.125 [
! MAX |
29° & 0.531 U -
Y | MAX Ql 0.266
’ 29° < | MAX
{ I
@0.625 MAX '
@0.562 MAX
FOR ORIFICE DISC.
NOTES:
- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
® - || [o.00l [A] ©©- [ | [0.001]A]
A 10.002]8] (O[0.0009 [ (PITCH DIA)

- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS +3°.

9.110.4
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VC10-PCV

1.188 Dia. Spotface x .031 Deep #
®©.6255/.6270 Dia. x 2.73 Deep Minimum * @
®©.810/.814 Dia. x .932 Deep *
® 7/8-14UNF-2B x .625 Deep *

Series 10 Cartridge Cavities

100
®
.945 15 .010 R
115 002 005
100 }
T 4 \ ) f
1.5 g 45< 719
183 1.68 Min. [ p
.406
Max. J_ ; Vo,
™
.062 R
& 610
Flat Bottom **
Max. 2.75 Deep Min.
Piston +
Travel
& 440 Max.

** Flat Bottom Dia. is used as the PCV Piston stop.
Alternate stop can be up to .025 inch deeper.

A1
.10

.062 R

.030 R
Max.

VC10-DCV

1.188 Dia. Spotface x .031 Deep #
®©.6255/.6270 Dia. Thru *
®©.810/.814 Dia. x .932 Deep *
® 7/8-14UNF-2B x .625 Deep *

100 Dimensions are

® typical of other end.
5 9% 15 010
0 jt—\“ \
|
L
|
29 7
\ o 2, 3.719
™l
2.969
]
1
& .439 Max.
//f Y (4 Places)

These features (except for pilot drill & cross drills)
can be machined simultaneously with a form tool.

® — These diameters to be concentric within
0.002 T.I.R. and perpendicular to spotface
within 0.001 T.I.R.

» — Depths are from spotface.

# — Unless otherwise specified on machining drawing

Unspecified tolerances are +0.005.

@ — Flat bottom diameter is used as PCV piston stop.
If alternate stop or if 0.626 diameter is deeper
than min. shown above, then the piston stop
must be within 0.025" max. of the depth of the
0.626 diameter.

&°‘HYDRAFORCE.com

Return to Table of Contents
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TECHNICAL REFERENCE

Series 10 Cartridge Cavities

VC98-3

1.344 Dia. Spotface x .031 Deep #
® 0.690/0.688 Dia. x 2.625 Deep *
® 0.752/0.750 Dia. x 1.485 Deep *
® 0.814/0.812 Dia. x 0.860 Deep *
® 7/8-14UNF-2B x 0.625 Deep *

®
o 0.947
0.942

15°

o)
L
—_—
[@Xe)}

010 5

005 _\ | | +
0350 ; | *
L% 450‘7//

1.988 ‘

\ /

\K 20° Typ.
=

1.380

& 0.250
Max. Typ.

120°

The above features (except for pilot drill
& cross drills) can be machined simultaneously
with a form tool.

All machined cavity surfaces 46

® — These diameters to be concentric
within 0.002 T.I.R. and perpendicular
to spotface within 0.001 T.I.R.
» — Depths are from spotface.

# — Unless otherwise specified on machining
drawing.

Unspecified tolerances are £0.005.

maximum.

VC10-4

I.188 SPOTFACE x 0.031 DEEP #
0.627/0.625 x 2.500 DEEP #
0.690/0.688 x 2.125 DEEP *
0.752/0.750 x 1.500 DEEP =
0 X
8

.81470.810 x 0.870 DEEP
-14 UNF-2B x 0.625 DEEP #

]

16
» R’ 00
Rt VA
T 1 -A-

oo

O]

] |
V. 2\ - T
! ' T\
! | ° 0.719
0.115 . |74
0.100 . | !
. 1330
D |
R0.062 |l |
63 . 1.960
o |
(S
29 2 B0.266
, MAX .
7R
@0.562 MAX.
FOR ORIFICE DISC.
NOTE :

CAVITY VARIATION “A’»x
PILOT DRILL @0.562 MAX.
REQUIRED TO MIN. DEPTH
OF 2.69 FROM SPOTFACE

NOTES:

THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEQOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJo.0oi[aA] ©®-[ fo.000]A]
A 10.002[8] OJ0.0009 | cpiTcH DIA)

+ - DEPTHS ARE FROM DATUM .

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

#+ - FEATURES OF VARIATION “A° ARE ONLY REQUIRED IF
NOTED ON A SPECIFIC PRODUCT CATALOG PAGE.

9.110.6 Return to Table of Contents
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HVC10-

Series 10 Cartridge Cavities

i @1.250 SPOTFACE x 0.031 DEEP
[31,75] [0,79]
©@P0.625-0.627 x 2.515-2.519 DEEP «
[15,88-15,92] [63,89-63,98]
©@P0.688-0.690 x 2.125 DEEP

@ P0.943-0.947
[23,96-24,05]

[}

[17,48-17,521 [53,98]
@@P0.750-0.752 x 1.500 DEEP =
[19,05-19,101 [38,10]
@@0.810-0.814 x 0.870 DEEP *
[20,58-20,67]1 [22,10]

#

DETAIL A @®7/8-14 UNF-2B x 0.625 DEEP *
\ [15,688]
T 1 1 -A-
] . ! T
' | 0.586 MIN
__INCH ,/// ! [14,88] 1,463
MILLIMETRE ; | 0.852 [37,16]
' Vs MAX
' | MAX
! 1.197
| | 30,401
. MIN
63 [1,6) | i |.827
I
RO.062 TYP | [4ﬁ]ﬁlj
(1,57 |
! 2.093
| [53,16]
63 [/,6] ! MAX
| l
1
I
! —c]
' i
R0.005-0.010 | 00
45 X 0.010 MAX [0,13-0,251 [25,4]
[0,25] s MIN
0.438 MAX ] _
[11,13] f
NOTES: |
VALVE HOUSING
o o ® -1 o001 10,0257 [n] VALVE HOUSTNG
100 [2,5] 14°-16 0002 70,051 |8
' : CAVITY TOOLS:
100 2, 5] o 150050 | ©© [L]o.00 10,0257 [4] 1540820 - F N1 SH
00 \/ OT0.0009 [0,0231] (PITCH DIA) WITH
——F ‘ TUNGSTEN
AN ) + - DEPTHS ARE FROM DATUM . INSERTS
' # - UNLESS OTHERWISE SPECIFIED ON
0.100-0.115 . 45° MACHINING DRAWING.
[2,54-2,92] !
- UNSPECIFIED TOLERANCES ARE +0.005 [0, /3].
- UNSPECIFIED ANGULAR DIMENSIONS +3°.
DETAIL A - SURFACE FINISH SPECIFICATIONS ARE IN
— MICROINCHES [MICROMETERS].
&°‘HYDRAFORCE.com Return to Table of Contents 9.110.7



TECHNICAL REFERENCE

Series 10 Cartridge Cavities

VC10-S4 VC10-L4
@1.188 SPOTFACE x 0.031 DEEP # — @ 1.344 SPOTFACE x 0.031 DEEP #
©@@0.627/0.625 x 2.276 DEEP ¢ ®@®0.627/0.625 x 2.675 DEEP *
©@0.690/0.688 x 1.892 DEEP * ©@0.689/0.687 x 2.276 DEEP *
©@0.752/0.750 x 1.276 DEEP * ®@0.752/0.750 x 1.545 DEEP #
@@0.814/0.810 x 0.700 DEEP # ®@0.814/0.810 x 0.844 DEEP +
©7/8-14 UNF-2B x 0.625 DEEP * ®®1/8-14 UNF-2B x 0.656 DEEP *
s
0.010 o
R —=i5 0.015
g3-ai—/ 100 0.005 \ ®. o o7 R0 005
llgy ] Do 943/ 32
—— , — “A- 100
777 = T : \/ : \.| o -A-
T ; i %' 0.620 T - 4 i y. T
0.115 . . | ' o 0.680
0.100 . ; — _L 0.115 | s
- 1.130 0.100 1 | L
| —7——FI—___ P
o) | |
|\ [ 120 :63f i 1,315
RO. 062 0 109 T2$P \(/ !
63 | MAX |
8 | a | _____
|- B Q ;
! ; 2.093
. 0.266
29° < MAX <& |
f | Y
% l I
I - |
] 29° wl
p Q: B@0.266
; MAX .
B0.562 MAX. |
FOR ORIFICE DISC. .
| 0.627 MAX
NOTES :
THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
®©- [ Lfooor[a] ©®- | [0.00]A]
A 10.002]B] (O]0.0009 | (PITCH DIA)
+ - DEPTHS ARE FROM DATUM :
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE +0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.
9.110.8 Return to Table of Contents &'HYDRAFORCE.com
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Series 10 Cartridge Cavities

VC10-5

—— @ 1.188 SPOTFACE x 0.031 DEEP #
©@@B0.564/0.562 x 3.125 DEEP
©@®0.621/0.625 x 2.750 DEEP
©@P0.690/0.688 x 2.125 DEEP
@@®0.752/0.750 x 1.500 DEEP
®©B0.814/0.810 x 0.870 DEEP

@®©T71/8-14 UNF-2B x 0.625 DEEP #

He M W e

16°
.,
0.947 __ | 100 R0.0I0
0115 ¢o 943 7 0.005
100
0. 00_1 | ! ]
T i )\ n
/ 1 [ 1
1 [}
I
| 1.330
[ o
1 ©
I
! 1.960
gy |2 2.590
R0O.062 |
L |
| B0.266
' 2 MAX
|§D
| -
1?° !:2
I
A
0.500 MAX
FOR ORIFICE DISC
NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND

CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

© - [_LJo.001]A] ©®- [ Jo 0ol ]A]
10002 8] O[0.0009 | cPiTCH DIA)

¢+ - DEPTHS ARE FROM DATUM :

% - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
UNSPECIFIED TOLERANCES ARE £0.005.

UNSPECIFIED ANGULAR DIMENSIONS £3°.

&°"HYDRAFORCE.com Return to Table of Contents 9.110.9



TECHNICAL REFERENCE

Series 10 Cartridge Cavities

VC10-6

.502/0.500
.564/0.562
.627/0.625
.690/0.688
L15210.750

X

. 188 SPOTFACE x 0.03! DEEP #

3.875 DEEP =
3.375 DEEP
2.750 DEEP

. 125 DEEP

oo
o —
oo

.814/0.810

oW e W W

X
X
X 2
x 1.500 DEEP
x 0

.870 DEEP
100

>

E—

© 0941
D0 943

IS

——4—,

63
R0.062

B0.266 3.200

MAX

LSS

0.438 MAX

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

L o001 ]A]
A 10.002 8]

©e-

_L [0.001 ] ]
O10.0009 | (PITCH DIM)

- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.

- UNSPECIFIED TOLERANCES ARE £0.005.

- UNSPECIFIED ANGULAR DIMENSIONS £3°.

9.110.10
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Series 10 Cartridge Cavities

VC10-S6

@1.188 SPOTFACE x 0.031 DEEP #

® P0.564/0.562 x 3.125 DEEP #
® @0.627/0.625 x 2.750 DEEP
® @0.690/0.688 x 2.125 DEEP
®© @0.752/0.750 x 1.500 DEEP
® @$0.814/0.810 x 0.870 DEEP
©@® 17/8-14 UNF-2B x 0.625 DEEP *

¥
¥
¥
¥

] le—— @ 1.090 —»
®_0.999
Do 991 T
2>
0.947 _
D0 943
100 [ #T0.002[8]
20010
—~I6: 0.005
14
¥ i ; ’ - B0.156 MAX
| 0.135
0.563 . .
* V ! 7. [ |gy -
1 | :
0115 | / \Z , 0.719
0.100 450 ! | RO.0I0 MAX l
----- 1---—;%'_____1 1.330
0 0|o/ |
05 i
!

63 i 2.590

| o
RO 062 | 2 @0.266 MAX

I 2
I
I

290 1

| !b{ NOTES
[ THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND

M | CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
L USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
#0.500 ©- |1 [oo0oi[Aa] ©®-[ [ [0.001]A]
MAX A 10.002]8] O10.0009 [ (PITCH DIA)

e
'

DEPTHS ARE FROM DATUM :

% - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
UNSPECIFIED TOLERANCES ARE £0.005.
UNSPECIFIED ANGULAR DIMENSIONS £3°.
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TECHNICAL REFERENCE

Drop-in Cartridge Cavities

VC-T001

STANDARD
FLANGE

TAP M5 x 0.8
MINIMUM DEPTH:
0.354 (9.00)

2 PLACES,

180° APART

@ 0.672/0.670 in. (17.08/17.03 mm) Dia. x 1.730 in. (43.94 mm) Deep
@ 0.711/0.709 in. (18.06/18.01 mm) Dia. x 1.461 in. (37.11 mm) Deep
@ 0.871/0.869 in. (22.13/22.08 mm) Dia. x 0.705 in. (17.91 mm) Deep

9 0.920 200
(23.37) R oo
O
63, T0 @ 1.16 (29.5) 0642
v MIN. FROM AXIS (16.30)

63
1NN
N
©
(@]

63
%
W
Y]
= N
2

-~
=
070
03°
TYPICAL
33° |
29° ] 2 5 0335

(8.50) MAX.

y

@ 0.500 (12.70) MAX.
PILOT DRILL

| INCH (MILLIMETER) |

The above features (except for pilot drill & cross drills)
can be machined simultaneously with a form tool.

All diameters, with exception of 0.500 in. (12.7 mm) Pilot Drill
to be concentricwithin 0.002 in. (0.05 mm) T.I.R.
and perpendicular to face within 0.002 in. (0.05 mm) T.I.R.

Unspecified tolerances are +0.005 in. (0.13 mm).

9.111.1 Return to Table of Contents &"HYDRAFORCE.com
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Drop-in Cartridge Cavities

VC-T003

0.846 (21.49)
(2) places

Tap M5 x 0.8 - 6H
180° apart ap X

0.354 (8.99) deep min.
(2) places, 180° apart

@ 0.668/0.670 Dia. x 2.635 Deep (16.97/17.02 x 66,93 Deep)
@ 0.706/0.708 Dia. x 1.330 Deep (17,93/17,98 x 33,78 Deep)
@ 0.865/0.867 Dia. x 0.632 Deep (21,97/22,02 x 16,05 Deep)

63 (1,6) 45° x 0.005 Max.
\ To@1.16 . K
(29,5) Min.
from Axis [}
, 0.620
| Inch (Millimeter) | (15,75)
_ Y 1200

63 (1,6)

1.752
l (44,50)

27° \\ \ 2.635

3e - (66,930)
TYPICAL \
|
| \

0.276
(7.00)

|
I
|
|
i (30,48)
|
|
|

The above features (except for pilot drill and cross drills)
can be machined simultaneously with a form tool.

Cavity Tools: Rough: 7540210; Finish: 7540230;
Finish with Tungsten Carbide Inserts: 7540220

These diameters, with exception of @ 0.500 (12,70) Pilot Drill,
to be concentric within 0.002 (0,05) T.I.R. and perpendicular
to spotface within 0.002 (0,05).

Unspecified tolerances are £0.005 (0,13).

Surface finish specifications are in Microinches (Micrometers).

&°‘HYDRAFORCE.com Return to Table of Contents 9.111.2



TECHNICAL REFERENCE

Drop-in Cartridge Cavities

VC-T004

0.846 (21,49)
Standard Flange

N
L
-
NN\ NP /
/
/
B
Tap M5 x 0,8 /
Min. Depth
0.354 (9,00)
2 Places,
180° Apart

@ 0.592/0.590 Dia. x 2.200 Deep (15,04/14,99 x 55,88 Deep)
@ 0.670/0.668 Dia. x 1.860 Deep (17,02/16,97 x 47,24 Deep)
@ 0.708/0.706 Dia. x 1.330 Deep (17,98/17,93 x 33,78 Deep)
@ 0.867/0.865 Dia. x 0.630 Deep (22,02/21,97 x 16,05 Deep)

63 (1,6{/ 45° x 0.005 Max.
To@1.16
(29,5)Min.  \

from Axis -~

27°/23° Typ.

63 (1,6) .
(44,50)

100 (2,5) Typ.

33°/29°

@ 0.500 (12,70) Max

[Inch (Millimeter) |

The above features (except for pilot drill and cross drills)
can be machined simultaneously with a form tool.

Cavity Tools: Rough: 7540150; Finish: 7540170;
Finish with Tungsten Carbide Inserts: 7540160

These diameters, with exception of @ 0.500 (12,70) Pilot Dirill,
to be concentric within 0.002 (0,05) T.I.R. and perpendicular
to spotface within 0.002 (0,05).

Unspecified tolerances are +0.005 (0, 13).
Surface finish specifications are in Microinches (Micrometers).

9.111.3 Return to Table of Contents &"HYDRAFORCE.com
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VC-T009

Tap M4 x 0.7-6H
0.354 (9.0) Deep
2 Places, 180° Apart

0.864 (21.95)
2 Places, 180° Apart

® 0.517/0.515 Dia. x 1.161 Deep *
(13.134/13.084 x 29.50 Deep)
® 0.596/0.594 Dia. x 0.780 Deep *
(15.134/15.084 x 19.80 Deep)
0.661/0.654 Dia. x 0.331 Deep *
® (16.80/16.60 x 8.40 Deep)

8223513 150 0.001 (0.02)
(21.30 63 0.252
?2-.1505?) 21.10) (16) (6.40)
! AN [ ,Tl
|
TR S SR =
= ~ I e
100 L 30° e
(2.5) S ¢ f
L @ 0.177 (4.50)

. L300
29 \’\(| x 63 (1.6)

L_"f @ 0.500 (12.70) Max.

[Inch (Millimeter) |

The above features (except for pilot drill
and cross drills) can be machined
simultaneously with a form tool.

Cavity Tools: Rough: 7540420; Finish: 7540430;
Finish with Tungsten Carbide Inserts: 7540435

® — These diameters to be concentric within

0.002 T.I.R. and perpendicular to spotface
within 0.001 T.I.R.

» — Depths are from datum

Unspecified tolerances are £0.005

Drop-in Cartridge Cavities

VC-TO11

Tap M4 x 0.7-6H
0.354 (9.0) Deep
2 Places,

180° Apart
0.864 (21.95)

2 Places,

180° Apart

® 0.564/0.562 Dia. x 1.734 Deep *
(® 0.627/0.625 Dia. x 1.301 Deep *
® 0.690/0.686 Dia. x 0.749 Deep *

16°
0.815 14°
0.115 : g 0.010
0.100 0.811 100 0.005
[ .A.
77 T '
T 0.609
a7
1.172
63 o |
R 0.062 e @ |
59 3 @ 0.234
| Max.
1
@ 0.500 Max.
, . [ Jo.002]8
L lo.001 | A

» — Depths are from datum
Unspecified tolerances are £0.005
Unspecified angular dimensions are £3°

[ Inch (Milimeter) |

&°‘HYDRAFORCE.com
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TECHNICAL REFERENCE

Series 12 Cartridge Cavities

HVC12-2

@1.615041,02] SPOTFACE X 0.031170, 797 DEEP #
© @0.875-0.8771[22,23-22,27] X 1.830-1.834[46,49-46, 58] DEEP +
© @0.972-0.978 [24,69-24,84] X 1.400 [35,56] DEEP *
©® |-1/16-12 UN-28 X 0.810 [20,57] DEEP

14°-16° |
100
@@ 1. 148-1.152
. R0.005-0.010
[29,16-29,26] 2,093 9%
0.130-0.145 100
[3,31-3,681 1 \/ , 4 -A-
4 \ | X/ A
T ¢ ' 0.685
| Wi [17,40]
. . 45°p MIN
| | *
RO.030 MAX — . ! ;
[0,76] i | ' 1.375
! [34,93]
7\ | e MAX
29° |
i | INCH
i MILLIMETRE
| 3 63
| RO.062
! [1,57] CAVITY TOOLS:
. | 7540690 - ROUGH
457X 0019 MAX ' RO-010 MAX 7540700 - FINISH WITH
: [0.251 TUNGSTEN
INSERTS
@0.687
[17,45] NOTE :
MAX CAVITY VARIATION “A-ss
® $0.779-0.783 X 2.450 DEEP ¢
NOTES. [19,79-19,88] [62,23]
®-[1T0.001 10,0251 TA]
A 10.002 10,057 |8 |
1.25 MIN
©®- [ Jo.00l 70,0251 4] [31,81
O7T0.0009 10,0231] (PITCH DIA) }
1.25 MIN
+ - DEPTHS ARE FROM DATUM : (31,81 /\

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING. j——

- UNSPECIFIED TOLERANCES ARE +£0.005 [0,/3].
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

- SURFACE FINISH SPECIFICATIONS ARE IN
MICROINCHES [MICROMETERS].

VALVE HOUSING DETAIL

9.112.1 Return to Table of Contents &"HYDRAFORCE.com
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Series 12 Cartridge Cavities

VCi2-2

@1.500 SPOTFACE x 0.031 DEEP #
@0.877/0.875 x 1.920 DEEP #
@o

® .
©@0.918/0.972 x 1.400 DEEP
©®® |-1/16-12 UN-2B x 0.810 DEEP

VC12-3

@1.500 SPOTFACE x 0.031 DEEP #
@@0.877/0.875 x 2.890 DEEP #
@@0.939/0.937 x 2.370 DEEP *
@@0.978/0.972 x 1.400 DEEP ¢
©@®1-1/16-12 UN-2B x 0.810 DEEP

16 .
o 100 16
52 ! 4
|
' 0.010 |.152
148 Ry o | 148 100 20.010
0.145 _ 100 0.005
0.130 \/
) 77 m
1 ! IRV
0.145 ' LS 1,120
29° !—-~<——- —L
¥ 63 | 2.090
™ 7
2'9 RO.062 Q |
S B
|
@0.812 MAX @0.781 MAX. - !
FOR ORIFICE DISC > Q | @0.500
NOTE : NOTE : ¥ ;

CAVITY VARIATION ‘A‘ss
MIN. PILOT DRILL &0.750
REQUIRED TO MIN. DEPTH
OF 2.14 FROM SPOTFACE

CAVITY VARIATION ‘B #»
PILOT DRILL ©0.812

REQUIRED TO MIN. DEPTH
OF 2.45 FROM SPOTFACE

NOTES:

@0.812 MAXA @0.781 MAX.

FOR ORIFICE DISC.

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJooi[r] ©O-

100028 ]

| [o.001 [A]
O10.0009 | (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

% - FEATURES OF VARIATION ‘A’

AND “B“ ARE ONLY REQUIRED

IF NOTED ON A SPECIFIC PRODUCT CATALOG PAGE.

&°‘HYDRAFORCE.com

Return to Table of Contents 9.112.2



TECHNICAL REFERENCE

Series 12 Cartridge Cavities

VC12-S3

VCi2-4

@gé-gggﬁgog;ggxxzo&gglDEEEP*# @1.500 SPOTFACE x 0.031 DEEP #
©@0.9068/0.9055 x 2.016 DEEP 8%82;‘;;82% . g‘;gg bEED
©@0.978/0.972 x |.051 DEEP s ' 937 x 3 370 DEEP +
©®1-1716-12 UN-2B 1 0.810 DEEP + ©@0.939/0.937 x 2.3
©P0.978/0.972 x 1.400 DEEP +
@ [-1/16-12 UN-2B x 0.810 DEEP +

16

14
® 1152
o450/ g

::gg_voo \ [A-]
\

_< 2.090

R0.062

3.060

N : 63
i 0.062 <& {
@0.796 MAX @0.500
2‘9° MAX
@0.718 MAX.
@0.750 MAX FOR ORIFICE DISC.

NOTE :
CAVITY VARIATION “A‘#s
PILOT DRILL @0.625 MAX.

NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
©- |1 Jooor[a]  @@-|] [o0.00]4]

#10.002]8]

(O[0.0009 | (PITCH DIA)

* - DEPTHS ARE FROM DATUM :
% - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE 0.005. - UNSPECIFIED ANGULAR DIMENSIONS +3°.
#¢ - FEATURES OF VARIATION "A’ ARE ONLY REQUIRED IF NOTED ON A SPECIFIC PRODUCT CATALOG PAGE.

9.112.3 Return to Table of Contents &"HYDRAFORCE.com
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Series 12 Cartridge Cavities

VC12-PCV VC12-DCV
1.500 Dia. Spotface x .031 Deep # 1.500 Dia. Spotface x .031 Deep #
©.8770/.8755 Dia. x 3.68 Deep * ®©.8770/.8755 Dia. Thru
©.978/.975 Dia. x 1.400 Deep * ®©.978/.975 Dia. x 1.400 Deep *
® 1-1/16-12UN-2B x .810 Deep * ® 1-1/16-12UN-2B x .810 Deep *

Dimensions are

100 .010 typical of other end.
® =R
0145 ’—1.150 / 005
: 002 15 010
0.130 _1 oo R
.005
7
| >/ |
25 1.030 1.009
i A -
' 2.189
.690 Dia.
2.220 e Max.
(ep}
L S R .062
; .030 R
7 844 Max. - 4.249
.690 Dia. Flat Bottom o
Max. 3.73 Deep

g ;

.563 Dia. Max.

DETAIL A

0.8770

~=— @ 5755 REF —=
|
29° MIN /
P /1

N °M5Tii°

5.249

& 688 Max. 6.44
(4 Places)

—=— @0.839 MIN
FLAT BOTTOM

Notes:
@® 1. These Diameters to be Concentric within .002 T.1.R.
and Perpendicular to Spotface within .001 T.I.R.
* 2. Depths are from Spotface.
3. Unspecified Tolerances are .005.
# 4. Unless Otherwise Specified on Machining Drawing
5. All Dimensions shown in inches unless otherwise noted.

Cavity features (except for pilot drill and cross drills) can be machined simultaneously
using HydraForce form tools. Consult factory.

&°‘HYDRAFORCE.com Return to Table of Contents 9.112.4



TECHNICAL REFERENCE

Series 12 Cartridge Cavities

®

VC12-S5

@

® ©0.752/0.750 «x
® ©$0.814/0.812

® $0.811/0.875

® $0.939/0.937

cX%)
®

[-1/16-12 UN-2

X
X
X
0.978/0.972 «x
B

1.500 SPOTFACE x 0.031 DEEP #

4.460 DEEP =

3.930 DEEP
2.970 DEEP
2.010 DEEP

e W e W

I.046 DEEP

x 0.810 DEEP #

100

©® 1.152
00 148 T
| Y | ]
f | \ :
1 | V|
! | 1
0.145 i | 45° e’ 0.890
A ' !
0130 | ' l 1,730
| —1
| ~— @0.178
/ i 2 MAX 2.690
63 i — B
RO.062 |
| 3.650
|
|
5 @0.500
! MAX
I
I
AN |
29° i
/T
~——‘7¢0.688 MAX
NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
® -] fo.001]A] ©©®- | | [0.001]A]
A 10,002 8] (O10.0009 | (PITCH DIA)

e
'

DEPTHS ARE FROM

+=
'

DATUM :

UNSPECIFIED TOLERANCES ARE £0.005.

UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.

- UNSPECIFIED ANGULAR DIMENSIONS £3°.

9.112.5

Return to Table of Contents
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Series 12 Cartridge Cavities

VC12-6
——— @ 1.500 SPOTFACE x 0.031 DEEP #
® $0.689/0.687 x 4.213 DEEP »
® @0.752/0.750 x 3.829 DEEP *
® $0.814/0.812 x 3.159 DEEP +
® $0.877/0.875 x 2.489 DEEP +*
® ©0.939/0.937 x 1.819 DEEP #
® $0.978/0.974 x |.149 DEEP *
©® [-1/16-12 UN-2B x 0.810 DEEP ¢ | o
152
. —_— 16°
148 o 0.010
100 14 R0 005
l .
\ : T
1 ! !\}/
0.145 | 15 0.983
0.130 Y | 653
I
i 2.323
2>
63 I _( B 2.993
RO.062 | b
| I 3.663
I |
| b /i\\
|
!% B0.266
| MAX
o | _______
2‘9 'b
k[ i
|
@0.625 MAX
NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
® - | | |0.001]A @©@®-| | [0.001]A
A1o.002]8] (O10.0009 | (PITCH DIA)
+ - DEPTHS ARE FROM DATUM :
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE 4£0.005. - UNSPECIFIED ANGULAR DIMENSIONS £3°.
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TECHNICAL REFERENCE

Series 12 Cartridge Cavities

VC12-S6

@1.500 SPOTFACE x 0.031 DEEP #
© $0.752/0.750 x 4.830 DEEP +
© $0.814/0.812 x 4.300 DEEP
~— @ 1.340 = © $0.877/0.875 x 3.330 DEEP
® $0.939/0.937 x 2.370 DEEP

e e

©I 249 X %
~ D1 T . © $0.978/0.972 x 1.400 DEEP +
% 45 @® I-1/16-12 UN-2B x 0.810 DEEP *
@152 <
1. 148
0.002[B| 100 0.010
i Ro 005
- 16°
14° @0.203 MAX

|
A 22
: 1 — - |00
i l I \/ -
%4 24 T 7 T f
4
0145 Y :\</! : | 120
0.130 d45°N | ' '
'L____Jr____J RO.010
. MAX
R0.010 I é ————————— Z
0.005 i 2.090
ib A l 3.060
A — _
i 4.030
63 2> /( 30.500 MAX
RO. 062 .
 —
i
2> /
| é .......
i
29° |
| >
I
L——l—m.eaa MAX
NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
©-|1Joooi[a] ©@®- |1 f0.001]A
A 10.002[8] (O0.0009 | (PITCH DIA)
+ - DEPTHS ARE FROM DATUM :
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005. - UNSPECIFIED ANGULAR DIMENSIONS +3°.
9.112.7 Return to Table of Contents &"HYDRAFORCE.com
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Series 16 Cartridge Cavities

VC16-2

—— @ 1.750 SPOTFACE x 0.031 DEEP #
@@I1.126/1.128 x 1.844 DEEP *
@@ 1.232/1.236 x |.344 DEEP

®©® 1-5/16-12 UN-2B x 0.750 DEEP +

e

| 4° 100

N 1399 RS- 008
0.145 _ | '
0.130 7} W / -A-
V

|
T A L
! |
/ | 0.969
R0.030 —/ ; ,
MAX !
@0.750
I~ MAX
29°
i R0.062
@1.000 MAX @0.750 MAX.
FOR ORIFICE DISC
NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJoooi[a] ©®- [ Jo.001]A]
A 10.002] 8] O0.0009 | (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS +3°.
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TECHNICAL REFERENCE

Series 16 Cartridge Cavities

HVC16-2

ASESANY

O]
®
(OO]

DETAIL A

I.750 [44,45] SPOTFACE x 0.031 [0,79] DEEP #

1.128/1.126 [28,65/28,60] x 1.852/1.848 [47,04/46,94] DEEP #
1.236/1.232 [31,39/31,29] x |.344 [34,14] DEEP #

[-5/16-12 UN-2B x 0.750 [/9,05] DEEP #

®
B1.403/1.399
[3

,64/35,531]

|
R0.030 [0,76]
MAX __\\\:ix\\

63 [1,6]

RO.063 [1,60]

45 X 0.010 [0,25] MAX

R -2]

DETAIL A :
100 [2,5]

l 100 [2,{5/ | i

T |

0.145/0.130
[3,68/3,301]

R0O.010/0.005
[0,25/0,13]1

! l -A-
i 0.594
- | [15,09]
! MIN
| ] |.344
i [34,14]
i MAX
| l
!
| 63 [1,6] INCH
I MILLIMETRE
L¢0.938J RO.010 [0,25]
[23,83]
MAX
NOTES :

® - [ [o.001 10,0251 ]
A 10.002 0,051 |B

A
|

©@®- || [0.001 70,0257 [A]

O10.0009 10,0231] (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE +0.005 [0, /3].
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES
[MICROMETERS].

9.116.2
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Series 16 Cartridge Cavities

VC16-3 VC16-S3

@1.750 SPOTFACE x 0.031 DEEP #
@1.063/1.065 x 2.968 DEEP
DI
DI

@1.150 SPOTFACE x 0.031 DEEP #
©@@1.001/1003 x 2.188 DEEP
©D1.126/1.128 x 1.812 DEEP *
©P1.232/1.236 x 0.812 DEEP *
@®1-5/16-12 UN-2B x 0.688 DEEP ¢
16°
147

L126/1.128 x 2.469 DEEP *
.232/1.236 x 1.344 DEEP #

—e —

g0.010

®

| 403
=D 399 1 [100 0005
\ —

@0.969 MAX.A @0.750 MAX.

1
FOR ORIFICE DISC. 0.969 MAX.

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY. USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.
©-[L]o.00r[A] ©@-[ 1 0.000[A] ©-[L]ooor[a] @©@®- |1 [0.000[A]

A 0.002]8] (O]0.0009 | (PITCH DIA) A 0.002[8] (O[0.0009 | (PITCH DIA)
+ - DEPTHS ARE FROM DATUM : + - DEPTHS ARE FROM DATUM :
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING. # - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.

- UNSPECIFIED TOLERANCES ARE £0.005. - UNSPECIFIED TOLERANCES ARE +0.005.

- UNSPECIFIED ANGULAR DIMENSIONS £3°. - UNSPECIFIED ANGULAR DIMENSIONS £3°.

&°"HYDRAFORCE.com Return to Table of Contents 9.116.3



TECHNICAL REFERENCE

Series 16 Cartridge Cavities

HVC16-S3

@ @DI1.126-1.128 [28,61-28,
® @1.232-1.236 [31,30-31,
@®® 1-5/16-12 UN-2B X 0.688

100172,5]

i

14°-

16°

R0.005-0.010
[0,13-0,251

DETAIL

—— @1.820 [46,23] SPOTFACE X 0.031[0,79] DEEP #
@ D1.001-1.003 [25,43-25,47]1 X 2.236-2.240 [56,80-56,89] DEEP *

651 X 1.812 [46,02] DEEP*
391 X 0.812 [20,62] DEEP *
[17,48] DEEP #

63 101,61

RO.062
[1,571

631[1,6]

.~ B1.399-1.403 —
[35,54-35,63] MIL”L\IICMZE'SERS
[7T0.002 70, 05]]8] [ /
W\ 1002, 5] o8
T X 1 L -A-
\ ) : T
K 7 T
I ! | 0.656
. | ! [16,66]
| ! | 162
| i [29,51]
_______________ 4—- MIN
B0.250 802
[6,35] [45,77]
MAX

RO.010-0.015
[0,26-0,381] — 45° X 0.010 MAX
[0,25]
@0.750 MAX
[19,05]
NOTES:

| [0.001 10,0251 [A] ©@@-

| [0.001 10,0257 [ A]

A10.002 10,051 ]8B]

(O[0.0009 10,0231 (PITCH DIA)

- DEPTHS ARE FROM DATUM :

- UNLESS OTHERWISE SPECIFIED ON MA

CHINING DRAWING.

- UNSPECIFIED TOLERANCES ARE £0.005 1[0, /3] .
- UNSPECIFIED ANGULAR DIMENSIONS £3°.
- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERSI.

9.116.4

Return to Table of Contents
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%@)HYDRAFORCE

Series 16 Cartridge Cavities

HVC16-3SPEC

.820 X 0,031 DEEP #

(46,231 [0,79]

©@1.063-1.065 X 3.558-3.562 DEEP *
[27,01-27,051  [90,38-90,47]

©@1.126-1.128 X 3.000 DEEP ¢
[28,61-28,651 [76,20]

©@1.232-1.236 X 1.375 DEEP +
[31,30-31,39] [34,93]

©® [-5/16-12 UN-2B X 0.750  DEEP »

© B1.399-1.403
[35,54-35,631]

100 [2,5] — 0.657 MIN [19,05]
100 [2,{}/ [16,68] [-B-]
.A.
}
t——o.|3o-o.|45 | 282

[3,31-3,68] 2 [3ﬁA§5]
! 1.907

RO.005-0.010

[0,13-0,25] | [431331
| 532
| (64,301
MAX
|
63 11,61
| ) CAVITY TOOLS:
| 63 1161 7540710 - ROUGH
I ’ 7540720 - FINISH WITH TUNGSTEN INSERTS
| RO 062
| (1,571
RO.010-0.015 | 45° X 0.010 MAX

[0,26-0,38] 10,251
< - .63
0.750 MAX*L——‘ ’
¢[|9,051 b?h,3]
NOTES:

® - [_L]o.oo1 10,0251 [A] ®®- [ o001 [0,0251[A]
A 10,002 10,051 B | (O]0.0009 10,0231] (PITCH DIA)
Y

* - DEPTHS ARE FROM DATUM .
.63 —

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING. (4131
- UNSPECIFIED TOLERANCES ARE £0.005 [0,13]. MIN
- UNSPECIFIED ANGULAR DIMENSIONS +3°.
- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERSI.

VALVE HOUSING DETAIL
SCALE 1.2

&°‘HYDRAFORCE.com Return to Table of Contents 9.116.5



TECHNICAL REFERENCE

Series 16 Cartridge Cavities

VC16-3SPCL
@1.750 SPOTFACE x 0.031 DEEP #
@D 1.065/1.063 x 4.125 DEEP +
©D 1. 128/1.126 x 2.469 DEEP +
@D1.236/1.232 x |.344 DEEP +
®® 1-5/16-12 UN-2B x 0.750 DEEP #*
16
® 149
1.403
‘_¢|>3gg 100 0.010
0.145 R0 005
0.130 ‘1 'Qg/ ]
77} ,
1 .
1
[}
2.094
63
RO. 062
@0.625
MAX
2¢°
¥
1.000 MAX
NOTES

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJoooi[a] ©@®-[_1 Jo.001]A]
~10.002 8| OTJ0.0009 TPITCH DIA)

+ - DEPTHS ARE FROM DATUM :

% - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE +0.005.
- UNSPECIFIED ANGULAR DIMENSIONS +3°.

- CAVITY DIMENSIONS ARE EQUIVALENT TO
VC16-3 EXCEPT FOR @ 1.065/1.063 X 4.125 HOLE.
VC16-3 TOOLING CAN BE USED WITH LONGER
PREDRILL AND MATCHING DIAMETER.

9.116.6 Return to Table of Contents
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Series 16 Cartridge Cavities

VC16-PCV

.750 Dia. Spotface x .031 Deep #
.128/1.126 Dia. x 4.16 Deep Min. *
.236/1.232 Dia. x 1.344 Deep *

;
;
1
1-5/16-12UN-2B x 0.750 Deep *

©®
©®
©®

100

- ®4 401

+0.002 15°
0.130 *+0.015 5 -005

—0.000 .010
P -/

\ P\ * \
* | |
) 0.969
2.219 a
‘ l\ @ 0.750
Max.
R 0.062
1125
9 1060
- Flat Bottom
@ 0.750 N 4.31
Max. 0 4.0g Deep
|
@ 0.750 Max.

The above features (except for pilot drill & cross drills) can be machined simultaneously with a form tool.
® — These diameters to be concentric within 0.002 T.I.R. and perpendicular to spotface within 0.001 T.I.R.
» — Depths are from spotface.
# — Unless otherwise specified on machining drawing
Unspecified tolerances are +0.005.

&°"HYDRAFORCE.com Return to Table of Contents 9.116.7



TECHNICAL REFERENCE

Series 16 Cartridge Cavities

VC16-4

I.750 SPOTFACE x 0.031 DEEP #
[.001/1.003 x 4.094 DEEP #
[.063/1.065 x 3.594 DEEP #
[.126/1.128 x 2.469 DEEP *
[.232/1.236 x |.344 DEEP *
[-5/16-12 UN-2B x 0.750 DEEP =

ESISTSTSESY

G
T@l

63
R0.06? -
w
' D
29 @
\¢0.750 MAX
NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

© - [ Jo.o0l]A] ©®- [ | Jo.00l]A]
A 10.002 8] O0.0009 | (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

9.116.8 Return to Table of Contents &"HYDRAFORCE.com
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Series 16 Cartridge Cavities

VC16-4SPCL

. 150 SPOTFACE x 0.031 DEEP #
.063/1.065 x 4.310 DEEP *
.096/1.098 x 2.730 DEEP #
12671128 x 2.065 DEEP +
.23211.236 x |.344 DEEP +

&
~ gl 403 100 Rgg(l)g
~<¥1.399 '
3 \q
T — |
| 0.969
' |
|
: \,840
|
Q i __\\géo.szs
| 2.500 MAX
e | AN |
| Mo.zso
| MAX
RO. 062 Q‘
|
T |
29° !
| |
TN
!
‘ 0.750 MAX

NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEQUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJoooi[a] ©@-[ L Jo.00l]h]
A 10.002]8] O0.0009 | PiTCH DIA)

+ - DEPTHS ARE FROM DATUM .

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

&°‘HYDRAFORCE.com
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TECHNICAL REFERENCE

Series 16 Cartridge Cavities

VC16-S5
@1.750 x 0.031 DEEP #
— @ 1. 590 —= ® @1.003/1.001 x 4.094 DEEP
© 409 ® @1.065/1.063 x 3.594 DEEP =
~— D\ 401 ' ©@1.128/1.126 x 2.469 DEEP »
b © @1.236/1.232 x |.344 DEEP +
g!.403 ®® 1-5/16-12 UN-2B x 0.750 DEEP
100 1.399
A 10.002]8] 20,010
— | §° 0.005
14 | 0.250 MAX
! | //] 0.211
0.750 .
' i 100
P N e /]
] 7\ H T f
0.|45_T '\Z i { 0.969
0.130 445K | | —R0.010
| . TR ; MAX
20010 T G
0.005 . 2.094
|
| 2>
I
63 | 3.219
RO.062 -
BN 0.563
i b MAX
| ______ —
) |
29 :
| 2>
i
I
_/_\1_’——
@0.75 MAX
NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)

CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

® - [ Jo.00l]A] ©®- [ Jo.00l]A]
/10,0028 O[0.0009 | (PITCH DIA)

DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
UNSPECIFIED TOLERANCES ARE +0.005. - UNSPECIFIED ANGULAR DIMENSIONS £3°.

e
'

9.116.10 Return to Table of Contents &"HYDRAFORCE.com
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Series 16 Cartridge Cavities

HVC16-S5

' B1.120
143,691 @1.815 147,631 SPOTFACE x 0.031 [0,79] DEEP #
63 11,61 ® ® @1.003/1.001 [25,48/25,431 x 4.022/4.018 [102,16/102,06]1 DEEP *
le— 1. 62471622 — ® G1.065/1.063 [27,05/27,001 x 3.594 [91,29] DEEP *
L41,25/41,201 @ G1.128/1.126 128,65/28,601 x 2.469 [62,711 DEEP ¢
® @1.236/1.232 [31,39/31,291 x 1,344 [34,14] DEEP +
o | @® 1-5/16-12 UN-2B x 0.750 [19,05] DEEP +
1.403/1.399
[35,64/35,53] ‘ CAVITY TOOLS:
[ ATo.002 10,051 ]8] RO.010-0.005  [9409T0 - ROUGH
45° ™ 10,25/0,131 7540920 - FINISH WITH TUNGSTEN INSERTS
0.086 [2,18] MIN
i 0.336 18,531 MAX
(16728) !
' B 100 12,51
[N l VARES
— f 0.683
' T T [17,35] T
\ MIN 1.256
1 1 [31,901
| MAX
[ 1.808
DETAIL A — ‘ \ l [43i321
63 [1,6] ' [5633;31
I | X
RO.062 v N "o a3
[1,571 ‘ 174,501
TYP ! IN
[ 3.506
| 189,051
| MAX
6 016/ ! \
[
| J
L
} 16°
14°
100 12,31 R0.010/0.005
l [0,25/0,13]
0.688—1———‘
ﬁus] 0.145/0.130
MAX [368/3,30]
\ DETAIL A
R0.010 . SCALE 5.2
[xlaieil 10,251
MIN MAX 4
|
|+63 '
0t NOTES:
MIN ® - [LJ0.001 10,0251 [A] ®®- [[ [0.001 10,0251 4]
4 1 - 710,002 10,051 [B] (O]0.0009 [0,0231] (PITCH DIA)
¢ - DEPTHS ARE FROM DATUM :
| # - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.

VALVE HOUSING DETAIL

SCALE I:2

- UNSPECIFIED TOLERANCES ARE £0.005 [0,13].
- UNSPECIFIED ANGULAR DIMENSIONS £3°.

- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERSI.

&°‘HYDRAFORCE.com

Return to Table of Contents
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TECHNICAL REFERENCE

Series 16 Cartridge Cavities

VC16-S6

@1.750 x 0.031 DEEP #

31590 ® @0.939/0.937 x 5.280 DEEP #
' ®© @1.003/1.001 x 4.719 DEEP *
O ® @1.065/1.063 x 3.594 DEEP #
=P 401 T e ©@1.128/1.126 x 2.469 DEEP »
b © @1.236/1.232 x |.344 DEEP #
1403 @® [-5/16-12 UN-2B x 0.750 DEEP ¢
100 399 0 010
7 10.002]8] Ro 005
<\I6:
14 @0.250 MAX
! i P / 0.211
0.750 . { 100
- B, == . vAEn
! L /’ T
0.145_| NG 0.969
0.130 45X ! ! ~—— R0.010
—————— t----- MAX
0.010 I G —R
R I
005 ; 2.094
| 2>
R
| 3.219
63 |
0.563
RO.062 i b MAX
| ‘<
; . 4,344
|b
I
i
I
i
I

L——L{éo.ms MAX

NOTES: - THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND CROSS DRILLS)
CAN BE MACHINED SIMULTANEOUSLY USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

© - [_L [o.001 [ ] ©®- [ [0.001]4]
A~ 10.002 8] (OJ0.0009 [ (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE +0.005. - UNSPECIFIED ANGULAR DIMENSIONS +3°.

9.116.12 Return to Table of Contents &"HYDRAFORCE.com



%@)HYDRAFORCE

Series 16 Cartridge Cavities

1.875 SPOTFACE X 0.031 DEEP &
[47,631 10,79
@1.120 ®©0.937-0.939 X 5.216-5.220 DEEP +
143691 [23,80-23,851 [132,49-132,581]
©¢| 001-1.003 X 4.719 DEEP #
@1 .622-1.624 [25,43-25,4T1  [119,86]
[41.20-41, 21| ©@1.063-1.065 X 3.594 DEEP »
B1.399-1.403 [27,00-27,051  [91,29]
[35,54-35,631] B ©@G1.126-1.128 X 2.469 DEEP '
[ A 10.002 10,051]B] ‘ Rfoo?ggg';} [28,61-28,651 [62,71
©¢{323§6|323291 X E33M ] DEEP [
o 0.086 MIN I, 30-31, 4,14
43 )<'| 12,181 ©® 1-5/16-12 UN-2B X 0.750 DEEP #
¥ —0.336 wAX  CAVITY TooLS: "% 0%
0.750 I (8,531 7540890 - ROUGH
[19,05] ‘ — | 7540900 - FINISH WITH TUNGSTEN INSERTS
@ 7 ! T
T ' ! T 0.683
] i
TAIL A
DETAIL | | 1.256
p 1 31,891
| WAX) sog
| { (45,11
MIN
‘ %égglel
4
63 11,61 | St
R0.062 TYP 2.933
11,571 ‘ [74,49]
e 3.506
' 4 189,041
‘ MAX
4.058
63 [1,6] ' 103,061
‘ MIN
, 4,631
117,611
‘ MAX
|
‘ 14°-16°
|
R0O.015 100 2,51 R0.005-0.010
10,381 [0,13-0,25]
45° X 0.010 MAX
10231 (l)'3|§? /WA ) DET
. AL A
0.625 MAX .
[15,881 f SCALE 5.2
—{ 1.63 RO.010 MAX
| i 0.3 [UNIT:IN
i NOIES: _
® - [_] Jo.001 10,0251 | I [o.001 10,0251 [A]

VALVE HOUSING DETAIL
SCALE T:2

A @@-
|

A [0.002 10,051 [B

DEPTHS ARE FROM DATUM :

UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.

- UNSPECIFIED TOLERANCES ARE £0.005 [0,131.

- UNSPECIFIED ANGULAR DIMENSIONS 43°.

- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERSI.

(O[0.0009 10,0231 (PITCH DIA)

&°‘HYDRAFORCE.com
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TECHNICAL REFERENCE

Series 20 Cartridge Cavities

VC20-2

@2.270 SPOTFACE X 0.031 DEEP #
©@DI1.440/1.438 X 2.312 DEEP +
© @1.542/1.538 X |.750 DEEP *
©@® 1-5/8-12 UNF-2B X 0.750 DEEP *
|6°
| 4° 100

— e—— @ 1.375 MAX

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL, CROSS DRILLS

AND @ 1.813 UNDERCUT) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

® - [ [o.001]A] ©@®- [_[ Jo.o0r]A]

A10.002]8] (O0.0009 | (PITCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.

- UNSPECIFIED ANGULAR DIMENSIONS £3°.

125
- ALL MACHINED SURFACES UNLESS OTHERWISE SPECIFIED.

9.120.1 Return to Table of Contents
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Series 20 Cartridge Cavities

VC20-S3

@2.270 SPOTFACE x 0.031 DEEP #
@@I1.315/1.313 x 3.062 DEEP *
®D1.440/1.438 x 2.531 DEEP
©@@I1.542/1.538 x 0.938 DEEP #
®® 1-5/8-12 UN-2B x 0.812 DEEP #

o

o

|6
14

I0

\)/. o 78|
45

I
| vea
! \ 1969
63 Q : B0.250
& MAX
RO.062 | N D
/ | B1.000
2‘9 Q I MAX
A A
—t— |
@1.187 MAX

NOTES:

- THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

® - [_LJo.001]A] ©©- [_L_Jo ool ]A]
A 0.002] 8] O0.0009 | cPiTCH DIA)

+ - DEPTHS ARE FROM DATUM :

# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005.
- UNSPECIFIED ANGULAR DIMENSIONS +3°.

&°"HYDRAFORCE.com Return to Table of Contents 9.120.2



TECHNICAL REFERENCE

Series 20 Cartridge Cavities

VC20-S3 - Variation “A”

@2.270 SPOTFACE x 0.031 DEEP #
@D1.315/1.313 x 3.062 DEEP
©@@1.440/1.438 x 2.531 DEEP
©@1.542/1.538 x 0.938 DEEP
®©® 1-5/8-12 UN-2B x 0.812 DEEP

o

6
14°
8 0.010
14 100 Ro 005
_A_

f

\ 1.969
@0.250

l
I
|
|
T
I
63 | MAX
|
I
I
|
|
:

— - ¥

*——\ @1.000

MAX

g

D1.187 MAX

NOTES:

THE ABOVE FEATURES (EXCEPT FOR PILOT DRILL AND
CROSS DRILLS) CAN BE MACHINED SIMULTANEOUSLY
USING HYDRAFORCE FORM TOOLS. CONSULT FACTORY.

©-[LJoooir[a] ©©-[1Joo00I]A]
AJ0.002]8] O[0.0009 [ (PITCH DIA)

DEPTHS ARE FROM DATUM :

% - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
UNSPECIFIED TOLERANCES ARE +0.005.

UNSPECIFIED ANGULAR DIMENSIONS +3°.

»
'

9.120.3 Return to Table of Contents &"HYDRAFORCE.com



%(@HYDRAFORCE

HVC32-4

Series 32 Cartridge Cavities

(88,651
[53,90-53,941]

@3.490 SPOTFACE X 0.031 DEEP #

[0,791

©@2.122-2.124 X 7.686-7.690 DEEP *

[195,23-195,321]

©@@P2.186-2.188 X 6.850 DEEP *
[55,53-55,571 [173,99]
© P2.248-2.250 X 4.700 DEEP *
0)%) [57,10-57,15] [119,38]
2.587-2.591 ©@ P2.417-2.419 X 2.556 DEEP
[65,71-65,811 [61,40-61,44] [64,92]
. ®©® 2-1/2-12 UN-2B X 1.500 DEEP #
[38,10]
DETAIL A l .
_A_
T
i 4 | 285
i [32,63]
| "IN ae | s
| ‘T’[GZ, 781 [117,18]
| X
| -—- 3427 MM
! [87,03]
! ) MIN 5.570
| /\ l [141,47]
i MIN
63 [1,6] |
R0O.062 i o 6 757
[1,57] ' [171,621
TYP (3) | MAX
PLACES |
63 |
[1,6] .
I
i J
I INCH
i MILLIMETRE
45°X 0.015 MAX ' RO.0I5
[o,381 [0,381]
— @ 1,375 MAX
[34,93]
® - [_1 Jo.001 70,0251 [A]
A 10.002 10,051 ]8B] DETAIL A [ °-|6°
©@®©- [_| J0.001 £0,025] 4] 100(2,5]
(O10.0009 10,0231] (PITCH DIA) RO.004-0.008
100 [2.5] [0,11-0,20]
« - DEPTHS ARE FROM DATUM . \/
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING. { |
- UNSPECIFIED TOLERANCES ARE £0.005 [0, /3]. f
- UNSPECIFIED ANGULAR DIMENSIONS £3°. 0 132-0. 147 45°
- SURFACE FINISH SPECIFICATIONS ARE [3,36-3,73]
IN MICROINCHES [MICROMETERS].

&°‘HYDRAFORCE.com

Return to Table of Contents
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TECHNICAL REFERENCE

Series 42 Cartridge Cavities

VC42-M2

—— 2.205 Dia. Spotface x .031 Deep #
® 1.498/1.496 Dia. x 2.269 Deep *
® 1.578/1.574 Dia. x 1.740 Deep *
® M42 x 2,0-6H x 0.768 Deep *

®0
| 1.750 - 100
+0.002
0.130
+0.008 15°
v \
1.309
R 0.008 "\
0.004
g 0.813 Max.
29°
‘ % R 0.062
i @ 1.250 Max.
The above features (except for pilot drill & cross drills)
can be machined simultaneously with a form tool.
® — These diameters to be concentric within 0.002 T.I.R.
and perpendicular to spotface within 0.001 T.I.R.
» — Depths are from spotface.
# — Unless otherwise specified on machining drawing
Unspecified tolerances are +0.005.
9.142.1 Return to Table of Contents &°"HYDRAFORCE.com
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Series 42 Cartridge Cavities

HVC42-M2

@2.205 [56,01] SPOTFACE X 0.031 [0,79] DEEP #
@ @1.498/1.496 [38,04/38,00] X 2.322/12.318 [58,98/58,88] DEEP *
©@1.578/1.574 [40,08/39,98] X 1.740 [44,20] DEEP *
©® M42 x 2,0-6H x 0.768[19,5/] DEEP *

Do T2 w8 (A To-00z 10,051 18]

DETAIL A
\‘ 100 12,51/ l e

=
NV ' 0.903

63 [1,6]

R0.062
[1,571

INCH
MILLIMETRE

63 [1,6]

|

I

|

I

|

I

|

|

|

|

I

|
—
| R0.020 [0,5/] MAX
45 X 0.015 [0,38] MAX

- — @ 1.063 [27,00] MAX

®

?

| Jo.001 10,0251 [A]
10,002 [0,05] |8

©®®- || [o0.001 10,0251 [A]
100 £2,5] (O10.0009 £0,0231] (PITCH DIA)

R 0.008/0.004
l .7( [0,20/0,10] % - DEPTHS ARE FROM DATUM
.

# - UNLESS OTHERWISE SPECIFIED
?3'23%}55 /\\ \ ON MACHINING DRAWING
T ' - UNSPECIFIED TOLERANCES ARE %0.005 [0,13]

|
: - UNSPECIFIED ANGULAR DIMENSIONS *3°
|
|

- SURFACE FINISH SPECIFICATIONS ARE
\" . IN MICROINCHES [MICROMETERS]

DETAIL A

&°‘HYDRAFORCE.com Return to Table of Contents 9.142.2



TECHNICAL REFERENCE

Series 42 Cartridge Cavities

VC42-M3

2.205 Dia. Spotface x .031 Deep #
® 1.419/1.417 Dia. x 3.575 Deep *
® 1.498/1.496 Dia. x 3.039 Deep *
® 1.578/1.574 Dia. x 1.740 Deep *
® M42 x 2,0-6H x 0.768 Deep *

%)
O 1.750 ——= 100
£0.002
13 15°
.00

0.130
+0.008
* 14 Z)
R 0.008 \ 1.309
0.004
45° [
2.609
@ 0.781
Max.
o')7
©
R 0.062
@ 0.781
Max.
1
29° @

7=
X 0 1.250 Max.

The above features (except for pilot drill & cross drills) can be machined simultaneously with a form tool.
® — These diameters to be concentric within 0.002 T.I.R. and perpendicular to spotface within 0.001 T.I.R.

» — Depths are from spotface.
# — Unless otherwise specified on machining drawing Unspecified tolerances are +0.005.

9.142.3 Return to Table of Contents &"HYDRAFORCE.com
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DETAIL A

HVC42-S3

Series 42 Cartridge Cavities

@2.320 [58,93] SPOTFACE X 0.031 [0,79] DEEP #
© @1.419/1.417 [36,04/35,99] X 3.126/3.122 [79.40/79.30] DEEP =

© @1.498/1.496 [38,04/38,00] X 2.625 [66,68] DEEP =
©@1.518/1.574 [40,08/39,98] X 1.031 [26,19] DEEP #

©® M42 x 2,0-6H x 0.768[19,51] DEEP *

@1.152/1.748

(44, 50744, 407 |/ 10.002 10,051 [B ]

100

[2,5]
_A_
() | T I I
- | ' [(/)'7331 1.020
' ' . win'? 125,617 CAVITY TOOLS:
| | | MAX 7540560 - ROUGH
| + 1.550 7540570 - FINISH
' [39,37] WITH
| MIN TUNGSTEN
| [\\\::\7 + INSERTS
63 [1,6] |
i |
0.062[/,57] , INCH
| MILLIMETRE
63 [/,W | .
: |
|
A |
o R0.020 MAX
45°X 0.015 MAX [0,51]
[0, 381 @ 1.063 MAX
[27,00]
VALVE HOUSING
DETAIL A 16
|4o<\
© - [_L [o.001 [0,025] [ A
A 10.002 10,051 [B |
100 [2,5]
R0.008/0.004 | ©®@- [ [ [0.001 [0,025] [ |
l .7( [0,20/0,10] O]0.0009 10,0231] (PITCH DIA)
7
0.138/0.122 + - DEPTHS ARE FROM DATUM
[3,50/3,10]

T

\_‘ '5

# - UNLESS OTHERWISE SPECIFIED
ON MACHINING DRAWING

IN MICROINCHES [MICROMETERS]

- UNSPECIFIED TOLERANCES ARE *0.005 [0, /3]
- UNSPECIFIED ANGULAR DIMENSIONS £3°
- SURFACE FINISH SPECIFICATIONS ARE

&°‘HYDRAFORCE.com

Return to Table of Contents
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TECHNICAL REFER

ENCE

Series 42 Cartridge Cavities

HVC42-S3A

@2.320 [58,93] SPOTFACE X 0.031 [0,79] DEEP #

© @1.419/1.417 [36,04/35,99] X 3.126/3.122 [79.40/79.30] DEEP +
© @1.498/1.496 [38,04/38,00]1% 2.625 [66,68] DEEP

®© @1.518/1.574 [40,08/39,98] X 1.031 [26,19] DEEP

©® M42 x 2,0-6H x 0.768[19,5/] DEEP #

G1.152/1.148

144, 50/44, 407 |/710.002 10,051 [B |

DETAIL A 100
[2,5]
-A-
) | i I
W | ! 0.760 020
[19,30] 1. _
[EéS?gJ ! | MIN  [25,91] CAVITY TOOLS:
f | | MAX 7540560 - ROUGH
| 1.550 7540570 - FINISH
2.570 63 11,61 | T + [39,37] WITH
[65,28] R i MIN ITHgESTTSEN
0.062[1,57] , |
i
1
@2.00 AN R0O.010 __INCH
150,81 D [0, 251 MILLIMETRE
|
, |
|
63 [1,6] .
R 0.020 MAX
45° X 0.015 MAX [0,511
[0, 381 B1.063 MAX
[27,00]
VALVE HOUSING
DETAIL A | 6° _—
|40<\
® - [ Jo. 001 10,0251 A]
A10.002 10,051 |8 |
100 [2,5]
R0.008/0.004 | ©®@-[_1 [0.001 0,025 ]|
l [0,20/0,10] OT0.0009 10,0231] (PITCH DIA)
0.138/0.122 + - DEPTHS ARE FROM DATUM

[3,5073,10]

AN )

UNLESS OTHERWISE SPECIFIED

!

ON MACHINING DRAWING
- UNSPECIFIED TOLERANCES ARE 0.005 [0, /3]
- UNSPECIFIED ANGULAR DIMENSIONS *3°

- SURFACE FINISH SPECIFICATIONS ARE
IN MICROINCHES [MICROMETERS]

\_‘ .5

9.142.5
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Series 42 Cartridge Cavities

VC42-M4

2.205 Dia. Spotface x .031 Deep #
® 1.340/1.338 Dia. x 4.875 Deep *
® 1.419/1.417 Dia. x 4.339 Deep *
® 1.498/1.496 Dia. x 3.039 Deep *
® 1.578/1.574 Dia. x 1.740 Deep *
® M42 x 2,0-6H x 0.768 Deep *

o 100
1.750
+0.002
0.130
+0.008 15°
+ V4 7 \
! i
0.008 | N 1.309

450 L~
-1 — 1 2609
@ 0.781
7] Max. 3.909
©
R 0.062

@ 0.781
Max.

| ,

63V

g 0.781
29° 7] Max.
O
@ 1.187 Max.

27

The above features (except for pilot drill & cross drills) can be machined simultaneously with a form tool.

® — These diameters to be concentric within 0.002 T.I.R. and perpendicular to spotface within 0.001 T.L.R.
» — Depths are from spotface.

# — Unless otherwise specified on machining drawing Unspecified tolerances are +0.005.

&°‘HYDRAFORCE.com Return to Table of Contents 9.142.6



TECHNICAL REFERENCE

Series 42 Cartridge Cavities

HVC42-M4

@2.320058,93] SPOTFACE X 0.031 [0,79] DEEP #
®© @ 1.340/1.338 [34,04/33,99]
X 4.8717/4.873 [123,88/123,77] DEEP #
@ DI.419/1.417[36,04/35,99] % 4.339[110,21] DEEP #
® @ 1.498/1.496 [38,05/38,00] X 3.039 [77,19] DEEP *
® O 158211578 1[40,18/40,08] X |. 140 [44,20] DEEP *

©® B1.152/1.748 — =
[44.50/44 40]

DETAIL A

@@ M42 X 2,0-6H X 0.860 [2/,84] DEEP +

100 [2,{7

,Tl

| .

\%:

631[1,6]

RO.062 TYP
[1,571

63 101,61

CAVITY TOOLS:
7540630 - ROUGH

7540640 - FINISH

¥lIJTN|éSTEN NOTE: Center of cavity should be at least 51 mm (2 in.)
INSERTS from outer surfaces of housing or manifold.
Ai;
° RO.020 [0,5/] MAX
45°X 0.010 [0, 25] MAX INCH
@1.000 [25,4] MAX MILLIMETRE
DETAIL A ] ®-[_L Jo.001 [0,0251 [A] ©®®-[_1 [0.001 [0,025] [A]
T :3 210,002 10,051 [B] (O]0.0009 10,0231] (PITCH DIA)
(2,51 R %+ - DEPTHS ARE FROM DATUM
0.008/0.004 | 4 - yUNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING
'z [0,20/0,10]

\

t .
0.138/0.122 |
[3,50/3,10] 45°

- UNSPECIFIED TOLERANCES ARE *0.005 [0, 13]
- UNSPECIFIED ANGULAR DIMENSIONS *3°
- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERS ]

#%- CAVITY VARIATION “A’: PILOT DRILL @ 0.922 [23,42] REQUIRED TO
MINIMUM DEPTH OF 6.290 [/59,77] FROM DATUM A ONLY IF NOTED
ON SPECIFIC PRODUCT CATALOG PAGE.

9.142.7
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Series 42 Cartridge Cavities

VC42-S5
2.205 Dia. Spotface x 0.031 Deep #
® 1.340/1.338 Dia. x 4.875 Deep *
® 1.419/1.417 Dia. x 4.339 Deep *
l«— O 1.960 —» ® 1.498/1.496 Dia. x 3.039 Deep *
® 1.578/1.574 Dia. x 1.740 Deep *
® g7 To CL M42 x 2.0-6H x 0.768 Deep *
=~ %1870 T 45
]
(o]
1.752
= 94728 ™
100 7[0.002]B] R 8'882
—_—
b\ 15° @ 0.250 MAX.

W 0.250

0;12 r A
¥

|
|
! 7 ? T
T 1
|
0.138 J | \</ : 1.309
0.122 I 250 S ) R 0.010
MAX.
g 0.008 — T
0.004 . 2.609
Q7 3.909

[

|

I B

| \
| 1

|

7 0070
A —

|

|

|

|

R 0.062

The above features (except for pilot drill

29°

4

—] & cross drills) can be machined
3 simultaneously with a form tool.

® — |_LJo.001[A| [ #]0.001]B]
« — Depths are from datum

/_T“ # — Unless otherwise specified on
machining drawing.

@ 1.187 MAX. Unspecified tolerances are +0.005.

&°‘HYDRAFORCE.com Return to Table of Contents 9.142.8



TECHNICAL REFERENCE

Series 42 Cartridge Cavities

HVC42-S5

2095 —— @2.320 58,931 SPOTFACE X 0.031 [0,79] DEEP #
63 11 6] ® ' ® @1.340/1.338 [34,03/33,991 X 4.877/4.873 [123,87/123,711 DEEP
' B1.999/1.997 =] @ @1.419/1.417 [36,04/36,001 X 4.339 [110,211 DEEP +
(50, 77/50, 721 © @1.498/1.496 [38,04/38,001 X 3.039 [77,191 DEEP
| © @1.582/1.578 [40,18/40,08] X 1.740 [44.201 DEEP
@1.152/1.748 ©® MA2 X 2,0-6H X 0.860 [21,84] DEEP
[44,50/44,401 ﬂ
[Ao.002 10,051 [B] CAVITY TOOLS:
70950 - ROUGH
o - R0.010/0.005 :
45 R9.01040.00 7540960 - FINISH WITH TUNGSTEN INSERTS.
| \ 0.125 3,181 MIN
: 0.375 19,521 MAX
0.812 l_
120,621 |
o~ ! []
' 0.919
f P
| | , [23,34]
I MIN | 700
DETAIL A L - : (43, 18]
T MAX
| 2.219
l 156,361
+ MIN 3.000
63 01,61 | l (76,201
o
i |
' 3.519
Tre i | 189,381
' My 200
63 11,61 I l 1109, 221
| \ MAX
3
|
\’ |
|

R0.020 [0,511

=/

@1.000 [25,41 MAX

45° X 0.010 [0,25]1 MAX

<— 2.00
[50,8]
MIN

VALVE HOUSING DETAIL
SCALE T:2

NOTES:

MAX

16°
14°
100 [Z2,5]
RO.008/0.004
[0,20/0,101
0.138/0.122
[3,50/3,101 DETAIL A
T = SCALE  3:1
RO.0I10
10,251

®- [ Jo.o0o1 10,0251]A] ®©®-

A10.002 10,0518 |

+ - DEPTHS ARE FROM DATUM .
# - UNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING.
- UNSPECIFIED TOLERANCES ARE £0.005 [0,13].

| Jo.001 10,0251 ]4A]

(O0.0009 [0,0231] (PITCH DIA)

- UNSPECIFIED ANGULAR DIMENSIONS +3°.
- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERS]I.

9.142.9
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Series 42 Cartridge Cavities

The above features (except for pilot drill
& cross drills) can be machined

simultaneously with a form tool.

® — [_L Jo.001]A] [#]0.001]B]
« — Depths are from datum

# — Unless otherwise specified on
machining drawing.
Unspecified tolerances are +0.005.

VC42-S6
2.205 Dia. Spotface x .031 Deep #
To CL ® 1.262/1.260 Dia. x 6.350 Deep *
e— J 1.960 —= ® 1.340/1.338 Dia. x 5.639 Deep *
® 1872 ® 1.419/1.417 Dia. x 4.339 Deep *
~— 04570 —"T— © 1.498/1.496 Dia. x 3.039 Deep *
: o7 45° ® 1.578/1.574 Dia. x 1.740 Deep *
© M42 x 2.0 - 6H x 0.768 Deep *
1.752
=~ 94728 "
100 R 0.010
AToo02]s] 0.005
_— o
15 @ 0.250 MAX.
) | 0.250
0.812 | ) {_ —
| v 7 i 3 ? A
T 1
. T
0.138 j .__xg _____ l 1.309
0122 450 | I'?/IX)?“O l
a5 —f—
. . 2.609
>
I @ 3.909
| J— -
R 0.062 ! ‘ 5.209
| A @ 0.781
| © j MAX.
|
o]
| ©
[ G—
29° |
>
(o]
. | 8

@ 1.000 MAX.

&°‘HYDRAFORCE.com Return to Table of Contents 9.142.10



TECHNICAL REFERENCE

Series 42 Cartridge Cavities

63 [1,6]

[ 710.002 (0,051 [B|—F

DETAIL A

RN

@2.095 —=

[53,211]

0% 1,999/ 1.997 =
[50,77/50, 1721

D 1.752/71.748 |
[44,50/44,40]

HVC42-S6

B2.320 [58,93] SPOTFACE X 0.031 [0,79] DEEP #
© @1.262/1.260 [32,05/32,011
X 6.141/6.137 [155,98/155,88] DEEP ¢
© @1.340/1.338 [34,03/33,99] X 5.639 [143,23] DEEP +
©@I1.419/1.417 [36,04/36,00] X 4,339 [110,21] DEEP +
© P 1.498/1.496 [38,04/38,00] X 3.039 [77,19] DEEP +
© @ 1.582/1.518 [40,18/40,08] X 1.740 [44,20] DEEP *
©@©M42 X 2,0-6H X 0.768 [19,51] DEEP*

RO.010/0.005 [0,25/0,13]

— 0.375 [9,52] MAX

0.812 | w
[20,62] | I 100 [2,{7
1 | I’ “A-
W — :
I K, | | 0.919
| | . 0.125 iy [23.34]
) I P ! (3,181 MIN- 1700
! I [43,18] 3.519
MAX
| e |
| [56,36]
MIN
- 3.000
63 [1,6] | w [76,20]
R0.062 ! MAX
[1,57] | 4.300 5600
TYP ) | [109,221 | [142,24]
I MAX MAX
I
| 4.819
63 [1,6] . I [122,40]
MIN
I
[
I
CAVITY TOOLS: !
7540770 - ROUGH q |
7540780~ FINISH |
WITH :
TUNGSTEN NOTE: Center of cavity should be at least 51 mm (2 in.)
INSERTS ; from outer surfaces of housing or manifold.
45X 0.010 [0,25] MAX R0.020 [0,5/] __INCH
MILLIMETRE
0.906 [23,01] MAX CAVITY VARIATION ‘A’ #%
DETAIL A . ©-[_ [0.001 [0,0251[A] ©®-[_] [0.001 [0,025] [A]
100 \:g A 10,002 10,0518 | (O0.0009 10,0231] (PITCH DIA)
(2,51 R + - DEPTHS ARE FROM DATUM
0.008/0.004 [ # - yUNLESS OTHERWISE SPECIFIED ON MACHINING DRAWING
[0,2070,10]

A

\

I

0.138/0.122
[3,50/3,101]

—] 45

- UNSPECIFIED TOLERANCES ARE *0.005 [0,13]
- UNSPECIFIED ANGULAR DIMENSIONS *3°
- SURFACE FINISH SPECIFICATIONS ARE IN MICROINCHES [MICROMETERS ]

x3- CAVITY VARIATION "A’: PILOT DRILL @ 0.922 [23,42] REQUIRED TO
MINIMUM DEPTH OF 6.290 [/59,77] FROM DATUM A ONLY IF NOTED
ON SPECIFIC PRODUCT CATALOG PAGE.
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NOTICE

Warranty Information

The data and application materials contained herein are furnished for
information only and are believed to be reliable. We cannot assume
responsibility for test results achieved by others, over whose test
methods and equipment we have no control. It is the user’s respon-
sibility to test to determine suitability for the user’s purpose and to

FIVE YEAR WARRANTY

adopt such precautions as may be advisable for the protection of
property and persons against hazards that may be involved in the
handling and use of the product. Because our products are being
continuously improved, data contained herein is subject to change
without notice.

HydraForce, Inc. warrants to the original purchaser of its products
that the products are free from defects in workmanship and mate-
rial, when operated under normal conditions and in accordance

with accepted HydraForce and/or industry recommended practices.
HydraForce, Inc. makes no warranty to those defined as consumers
in the Magnuson-Moss Warranty - Federal Trade Commission Act.
This warranty extends only to the original non-consumer purchaser of
the product and is not transferrable.

This warranty shall be in effect for a period of 60 months from the
starting date of services, but not to exceed 65 months from the date
of manufacture as indicated by the date code stamping.

NOTE: THIS WARRANTY SPECIFICALLY EXCLUDES
CARTRIDGE SEALS DUE TO O-RING SHELF LIFE LIMITATIONS.
FURTHER, THIS WARRANTY EXCLUDES PRODUCTS NOT OF
HYDRAFORCE’S MANUFACTURE WHICH MAY BE INCLUDED
AS ADJUNCTIVE PRODUCTS IN MANIFOLDS OR SYSTEMS.
THESE PRODUCTS SPECIFICALLY INCLUDE, BUT ARE NOT
LIMITED TO, OTHER MANUFACTURERS’ CARTRIDGE VALVES,
SUBBASE-TYPE VALVES, ELECTRONIC CONNECTORS,
SENSORS, CONTROLS, FITTINGS AND FILTERS. WHERE
THESE PRODUCTS CARRY ORIGINAL MANUFACTURERS’
WARRANTIES, THE WARRANTY PASSES THROUGH
HYDRAFORCE TO THE ORIGINAL USER AS PROVIDED
WITHIN THE ORIGINAL MANUFACTURER’S WARRANTY.
CONSULT FACTORY.

To be eligible for warranty consideration, all product items must be
covered by acceptable documentation and received at the
HydraForce, Inc. factory within (3) months of the date of claim ac-
cording to the requirements of the HydraForce Returned Goods
Policy, as revised, which is considered to be part of this warranty.

APPLICATION APPROVALS / LIMITATIONS

This warranty shall not apply to products which, in the sole judgment
of HydraForce, Inc., have been inadequately maintained or shelf-
preserved, subjected to contamination, negligent handling, improper
installation, tampering or unauthorized dis-assembly.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY OTHER WAR-
RANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE AND OF ANY OTHER OBLIGATIONS
OR LIABILITY ON THE PART OF HYDRAFORCE, INC.

The purchaser is solely responsible for determining suitability for use.
HydraForce, Inc. neither assumes nor authorizes any other person to
assume for it any liability in connection with a new product.

HYDRAFORCE, INC. SHALL NOT BE LIABLE, UNDER ANY
CIRCUMSTANCES, FOR ANY LOSS OF PROFITS OR ANY
OTHER CONTINGENT, CONSEQUENTIAL, OR SPECIAL
DAMAGES. SPECIFICALLY, HYDRAFORCE, INC. SHALL NOT
BE RESPONSIBLE FOR THE COST OF REMOVAL OF THE
PRODUCT, DAMAGES DUE TO REMOVAL, OR ANY OTHER
COSTS INCURRED IN SHIPPING THE PRODUCT TO AND FROM
THE PLANT OF MANUFACTURE, OR INCURRED IN THE
INSTALLATION OF THE REPAIRED OR REPLACED PRODUCT.

Liability under this warranty is limited to the repair or replacement, at
HydraForce, Inc. option, of the products determined to be defective
upon examination and to be within the warranty period. This warranty
policy does not provide for a refund or credit for defective material.
Repaired or replacement product items shall be covered by the terms
of this warranty on a pro-rated time basis, which reduces the warran-
ty period by the amount of time the original product was in service.

It is increasingly common for OEM machinery manufacturers to
require of their suppliers that they participate in product design
throughout the various stages of development. This is a positive
outcome of concurrent design strategies and one in which, if properly
executed, should result in more robust machinery, with higher long-
term customer satisfaction. As a supplier, HydraForce is committed
to supporting our customers in their efforts to make better machines
through proper application of our products.

Engineering of machines is a quantitative process. While “soft” is-
sues like operator comfort may be legitimately addressed in QFD
exercises and marketing proposals, successful implementation of
operation concept requires the listing of “hard” measurements and
specifications. Only against comprehensive real numbers and sup-
porting test data, therefore, can an engineer determine whether a
product is appropriate for use in an application.

HydraForce stands ready to offer limited approval for an “application”
(only) to the extent that the machine developer embodies the “appli-
cation” with “hard” specifications, typically delivered in written form on
engineering drawings, or other documentation. Viewing of machine
operation, durability goals, joint participation in FMEA exercises, and
OEM supplying applicable Industry Standards information are viewed
by HydraForce as extremely useful in the development of a machine
specification. However, it is our policy, herein, that any information
or other aspect of intended machine operation not transferred to
written specification is ineligible for “application approval.” Limited
application approvals may be authorized only be HydraForce’s V.P.
Engineering, Engineering Manager, or the company President, and
must be in writing.

&°‘HYDRAFORCE.com

Return to Table of Contents

HydraForce products have been successfully applied in a wide vari-
ety of commercial applications and are designed to generally conform
to common industrial and mobile performance practices.

HOWEVER, HYDRAFORCE SPECIFICALLY PROHIBITS ANY
DISTRIBUTOR, CUSTOMER, OR OTHER THIRD PARTY FROM
APPLYING HYDRAFORCE PRODUCTS IN THE FOLLOWING
APPLICATIONS, WITHOUT OBTAINING HYDRAFORCE
ENGINEERING DEPARTMENT APPROVAL.:

* Explosive or hazardous environments

¢ On-highway or railway vehicles carrying passengers
e Aircraft or aerospace vehicles

» Ordnance equipment

* Nuclear facility equipment

* Life-saving or support equipment

* Amusement Rides

* Non-oil-based hydraulic fluids

* Braking systems in on-highway vehicles

Questions regarding acceptance of applications should be directed
to HydraForce Factory Engineering personnel. Acceptance must be
obtained in writing and does not constitute suitability for use, which is
the sole decision of the machine manufacturer, based on qualification
testing of the device.
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