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Type G Rack and Pinion exploded view

The assembly sequence also applies to type D, H, and DH units.
See pp. 116-117 for dimensional data
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Type G Rack and Pinion p arts list
Listed parts will also fit type H units. Parts shown in bold type will only fit D and DH housings.

Housing (part includes E101 thru E106)
Rack bushing (2 req.)

Snubber

.. Snubber o-ring

Snubber adjusting screw

Set screw and ball

Grease fitting

Rack shaft, standard (specify length, tie rod holes, etc.)
.. Rack shaft, clevis (specify length)
Rack shaft, monoball (specify length)

Rod bracket used with E200 rack shaft and 19-3/4 F200 shaft
.. Rod bracket used with F200 rack shaft (except 19-3/4)
Rod bracket used with M200 rack shaft

Pinion, 6 teeth, ratio 1.57 inches per turn
.. Pinion, 7 teeth, ratio 1.83 inches per turn
Pinion, 8 teeth, ratio 2.09 inches per turn
Pinion, 9 teeth, ratio 2.36 inches per turn
... Pinion, 10 teeth, ratio 2.62 inches per turn
... Pinion, 11 teeth, ratio 2.88 inches per turn
... Pinion, 12 teeth, ratio 3.14 inches per turn
... Pinion, 13 teeth, ratio 3.40 inches per turn
... Pinion, 14 teeth, ratio 3.66 inches per turn
E315* .. ... Pinion, 15 teeth, ratio 3.92 inches per turn
*Installation of the E315 pinion (3.92 ratio) requires machining or grinding extra clearance inside the housing

E316...cccooiiiiien. Pinion, 16 teeth, ratio 4.19 inches per turn
E317 .o, Pinion, 17 teeth, ratio 4.45 inches per turn

Small cap for E308, E309, E311, E312
... Small cap for E309, E310

.. Small cap for E306, E307, E313, E314
Small cap for E315

Note: Most small caps now have slotted holes

E500A16 ................ Large cap for E308, E309, E311, E312
E500A24 . ... Large cap, alternate for E308

E500B16 . ... Large cap for E309, E310

E500C16 . ... Large cap for E313, E314

E500C24 .... ..Large cap, alternate for E306, E307
E500D16* Large cap for E315

E320...cccoiiiiien. Pinion bushing, 3/4” ID for E400C and D
E321 .., Pinion bushing, 7/8” ID for E400A and B
E322 .. Pinion o-ring, 3/4” ID for E400C and D
E323..iiie, Pinion o-ring, 7/8” ID for E400A and B

Bearing retainer plug

... Socket screw, 10-24 x 5/8” (8 req.)

.. Socket screw, 10-24 x 7/8” (7 req.)

Button head screw, 10-24 x 7/8” (1 req. for cylinder clearance)

E331 .., Pinion bearing nut
E340.....ccciiiien. Pinion ball bearing set

Rack boot for standard tie rod racks, manual steering

.. Rack boot for standard tie rod racks, power steering

Rack boot for both ends of clevis rack if used as manual steering
Rack boot for pinion end of clevis rack, power steering

.. Rack boot for outer end of clevis rack, power steering

Rack boot for both ends of monoball racks, manual and power
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Type K Rack and Pinion exploded view
See pp. 118-119 for dimensional data
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Type K Rack and Pinion p arts list

Housing (includes E101 thru E106)
... Rack bushing for pinion end

... Rack bushing for outer end

... Snubber

... Snubber o-ring

... Snubber adjusting screw

.. Set screw and ball

Grease fitting

Rack shaft, standard (specify length, tie rod holes, etc.)
Rack shatft, clevis (specify length)
Rack shaft, monoball (specify length)

Pinion, 6 teeth, ratio 1.57 inches per turn
... Pinion, 7 teeth, ratio 1.83 inches per turn
.. Pinion, 8 teeth, ratio 2.09 inches per turn
Pinion, 9 teeth, ratio 2.36 inches per turn
Pinion, 10 teeth, ratio 2.62 inches per turn
... Pinion, 11 teeth, ratio 2.88 inches per turn
... Pinion, 12 teeth, ratio 3.14 inches per turn
... Pinion, 13 teeth, ratio 3.40 inches per turn
.. Pinion, 14 teeth, ratio 3.66 inches per turn
Pinion, 15 teeth, ratio 3.92 inches per turn

Small cap for K308, K309, K310, K311

.. Custom applications

Small cap for K307, K312, K313, K314, K315
Small cap for K306

Pinion bushing, 3/4” ID, fits all K400 caps
Pinion o-ring, 3/4” ID, fits all K400 caps

K500A ...cooiiiiiiiis Large cap for K308, K309, K310, K311
K500B .....ccevvvenee. Custom applications

K500C .....ocovvine. Large cap for K307, K312, K313, K314, K315
K500D .....ccceevvennen. Large cap for K306

Note: Most small caps now have slotted holes

Pinion bearing nut

.. Pinion ball bearing set

Bearing retainer plug

Socket screw, 10-24 x 5/8” (8 req.)

.. Socket screw, 10-24 x 7/8” (8 req., 6 if G150 cylinder is used on short housing)
Button head screw, 10-24 x 7/8” (2 req. for cylinder clearance on short housing)

Rack boot for standard tie rod racks, manual steering

... Rack boot for standard tie rod racks, power steering

... Rack boot for both ends of clevis rack if used as manual steering
... Rack boot for pinion end of clevis rack, power steering

.. Rack boot for outer end of clevis rack, power steering

Rack boot for both ends of monoball racks, manual and power

Rod bracket for standard tie rod rack
.. Rod bracket for clevis rack (most; some will use K264)
Rod bracket for monoball rack
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Type KR Right Hand Drive Rack and Pinion exploded view

See pp. 118-119 for dimensional data
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Type KR Right Hand Drive Rack and Pinion p arts list

Housing (includes E101 thru E106)
... Rack bushing for pinion end

... Rack bushing for outer end

... Snubber

... Snubber o-ring

... Snubber adjusting screw

.. Set screw and ball

Grease fitting

Rack shaft, standard (specify length, tie rod holes, etc.)
Rack shatft, clevis (specify length)
Rack shaft, monoball (specify length)

Pinion, 6 teeth, ratio 1.57 inches per turn
... Pinion, 7 teeth, ratio 1.83 inches per turn
.. Pinion, 8 teeth, ratio 2.09 inches per turn
Pinion, 9 teeth, ratio 2.36 inches per turn
Pinion, 10 teeth, ratio 2.62 inches per turn
... Pinion, 11 teeth, ratio 2.88 inches per turn
... Pinion, 12 teeth, ratio 3.14 inches per turn
... Pinion, 13 teeth, ratio 3.40 inches per turn
.. Pinion, 14 teeth, ratio 3.66 inches per turn
Pinion, 15 teeth, ratio 3.92 inches per turn

Small cap for K308, K309, K310, K311

.. Custom applications

Small cap for K307, K312, K313, K314, K315
Small cap for K306

Note: Most small caps now have slotted holes

Pinion bushing, 3/4” ID, fits all K400 caps
Pinion o-ring, 3/4” ID, fits all K400 caps

Large cap for K308, K309, K310, K311
Custom applications

.. Large cap for K307, K312, K313, K314, K315
Large cap for K306

Pinion bearing nut

.. Pinion ball bearing set

Bearing retainer plug

Socket screw, 10-24 x 5/8” (8 req.)

.. Socket screw, 10-24 x 7/8” (8 req., 6 if G150 cylinder is used on short housing)
Button head screw, 10-24 x 7/8” (2 req. for cylinder clearance on short housing)

Rack boot for standard tie rod racks, manual steering

... Rack boot for standard tie rod racks, power steering

... Rack boot for both ends of clevis rack if used as manual steering
... Rack boot for pinion end of clevis rack, power steering

.. Rack boot for outer end of clevis rack, power steering

Rack boot for both ends of monoball racks, manual and power

Rod bracket for standard tie rod rack
.. Rod bracket for clevis rack (most; some will use K264)
Rod bracket for monoball rack

Note: the “KR” or “J” in a part number indicates that the part
is exclusively right handed and cannot be substituted for the
corresponding parts in other parts drawings.
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VA845-850-855-860 Power S teering Servo exploded view

See page 121 for dimensinal data
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VV601 / /
T,

VV641

VV575B

VV570

VV580

VV581
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VA845-850-855-860 Power S teering Servo p arts list

VV570 oo, Valve input shaft (part includes VV574 and [2]VV575B)
VV571 i Valve output shaft (part includes VV572, VV574, and VV575A)

... Spool driving bolt

... Shaft snap ring (2 req.)

... Anchor set screw, 5/16-24 x 5/16, machined end surface

.. Bias asdjustment screw, 5/16-24 x 5/16, standard cup point (2 req.)

End cap (includes VV581) (2 req.)
Primary o-ring (2 req. per end cap)
Secondary o-ring (2 req. per end cap)

Servo housing

... Valve spool (part includes VV602, installed)
... Spool seal with energizing ring (4 req.)

.. Ball bearing (4 req.)

Housing snap ring (2 req.)

Torsion bar, .170” nom. diameter
... Torsion bar, .175” nom. diameter
... Torsion bar, .180” nom. diameter
... Torsion bar, .185” nom. diameter
... Torsion bar, .190” nom. diameter
Torsion bar, .195” nom. diameter
Torsion bar, .200” nom. diameter
... Torsion bar, .205” nom. diameter
Torsion bar, .210” nom. diameter
Torsion bar, .215” nom. diameter
... Torsion bar, .220” nom. diameter
... Torsion bar, .225” nom. diameter
... Torsion bar, .230” nom. diameter
... Torsion bar, .235” nom. diameter
Torsion bar, .240” nom. diameter

TBOO0O .....oevvveeiene O-ring (4 req., included with each bar)
TB353 ..o End plug socket screw, 1/4-28 x 3/8” (2 req.)

... Socket screw, 10-24 x 3/4” (12 req.)
.. Socket screw, 10-24 x 1/2” (6 req.)
Lock washer, #10 for socket screw (6 reg.)

FB25 ..o Mounting bracket

G180* ....ociiiieiieens Hose adapter, straight, -6 male JIC to -6 male o-ring
G190* ....oiiiiieieens Hose adapter, 90 °elbow, -6 male JIC to -6 male o-ring
*Not drawn
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G150 Cylinder Assembly exploded view

Used on all G, H, D, DH, K, and KR series racks.

G361
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G150 Cylinder Assembly p arts list

Used on all G, H, D, DH, K, and KR series racks.

Head casting (includes G152 thru G156)
.... Rod bushing

.... Rod seal

.... Rod wiper

... Tube/head o-ring

Socket screw, 1/4-20 x 2" (4 req.)

Cylinder tube

.... Cylinder plug

.... Plug o-ring

.... Piston rod (part includes G173, G174)
.... Piston

.... Piston seal

...Lock nut (2 req.)

Flat washer

Cylinder boot (with fender washer)
.. Hose adapter, straight, -6 male JIC flare x -6 male SAE o-ring
Hose adapter, 90° elbow, -6 male JIC flare x -6 male SAE o-ring with lock nut

*not shown

Note: Rod Bracket G264/K264 is drawn in to show the assembly sequence of the washers.
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Type G (and D) Packaging Dat a—Governing dimensions are in inches. Cylinder, rack shaft, and rod bracket are shown on the next page.

R .75 MAX to 6.0 38 |
clear housing
— o]
[ee)
-
—
(@)
2 L]
| L
Bl ¢ L —
s )
Te]
©
+
o)
it ]
™ 2.500 ] i
$ 1/2-13 UNF 2B (3 pl.)
e

i ) 3G iy
(as req'd) ————————=

(Approx. boot stack
with manual steering)

(Clevis) 2.67 —= ( ﬁ

(Monoball)

116



/:, 32 WOODWARD | Installation Drawings

Orders: 1-888-steer-us * Tech support: 1-307-472-0550 « Fax: 1-307-235-1551 « e-mail: tech@woodwardsteering.com

Type H (and DH) Packaging Dat a—Governing dimensions are in inches. Servo, cylinder, pinion assembly, rack shaft, and rod bracket are common to
both G and H series racks; the only difference is in the housing, which on the H series has 3 mounting bosses for the servo.
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NOTES:

All rack shafts used in type G, D, H, and DH
units are the same from the left end to the
first rack tooth. Increases in rack pivot center
distance (e.g., over 18.25 inches) are made
only at the right end. Assuming the rack ends
to be centered with respect to the
suspension, the relationship of the rack ends
to the housing depends on the end use: for
road racing, position the housing so as to
11 center the rack travel. For paved ovals, either
position it centered or offset it slightly for
greater travel to the left . For dirt ovals, it is
best to position the housing for greater travel
| to the right.
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Type K (and KR) Packaging Dat a—Governing dimensions are in inches. Left hand front steer is shown; the right hand front steer configuration is a
mirror image. Servo and cylinder are also shown in the Type H drawing.
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Type K (and KR) Recommended Mounting Method —Machining the hole pattern as shown combines positive location of the rack with trouble-free
mounting and dismounting, using either cap screws or studs and nuts. Dimensions are in inches.

1.25 dia. clearance
hole for u-joint

406 dia.
CLEARANCE hole (2)

.375 dia.
LOCATING hole

Flat washers (typ.)

Note: When mounting the
rack to a vertical surface, a
washer stack is an easy
way to adjust Ackerman.
Washers also prevent the
magnesium housing from
being extruded through
large holes or slots.

2.38

.375 LOCATING width
(Slot only has to locate in
one axis)

.406 CLEARANCE length

3/8 Alum. plate (typ.)
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MR Packaging Dat a—Governing dimensions are in inches except where specified; rack clevises are common with MRC on next page.
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MRC /MC Packaging Dat a—Governing dimensions are in inches except where specified; cylinder, housing tubes and ends are common with MR on
previous page. MC style has same housing as MRC but with plain tubes and no cylinder.
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Steering Plumbing Schematic

to all power racks; see Power Steering
Tech for more detailed information.

CYLINDER

The fluid level in the tank is not
highly critical, but must be above
the pump to maintain a prime.

SERVO

KEY:

The L and R lines to the cylinder alternate between “pressure
in” and “exhaust out,” according to the direction of the servo valve.

In a neutral or “hands off” steering position, the pressure in
these lines is at baseline or minimum system pressure. Depending
on the type of car, this minimum is usually less than 120 PSI. With
a load on the steering, the pressure in the active line (“pressure
in”) can rise to the maximum working pressure permitted by the
pump relief valve—which may approach 1500 PSI. The inactive
line (“exhaust out”) is at minimum. Turning the steering wheel the
other way reverses these conditions. Fluid flow in the L and R
lines is static until the steering is moved.

The P line is likewise at minimum pressure until a load is applied,
at which time working pressure is created in the L or R side of the
cylinder, in the L or R line, in part of the servo, in the Pline , and in
the output side of the pump. As above, this working pressure can
approach 1500 PSI, so the L, R, and P hoses must be rated for it.
Under no circumstances should stainless-braid neoprene

“AN” hose be used. The rate of flow in the P line depends on the
pump, but ideally will be constant at all RPM and at all pressures.

PUMP

122

TANK

The T line constantly returns all circulating fluid to the tank,
as well as any fluid momentarily exhausted from either side
of the cylinder through the L and R lines. Returning fluid is at
minimum pressure or lower, and reverts to zero PSl as it dumps
into the tank—provided the tank is vented to the atmosphere.
If the tank is sealed, back pressure will build up in the system
as the temperature rises. Back pressure performs no work; it
only makes the pump work harder, which creates more waste
heat. The rate of flow is the same as in the P line.

The S line supplies the pump intake. This line is larger than
the others (-10 size) and should be as short and direct as
possible, with no interruptions. It must also be internally
reinforced to resist collapse from the pump suction, which
can momentarily reach 28 inches of mercury. Collapse of the
S line will shut off the power assist. Note that pressurizing the
tank will relieve vacuum in the hose, but will create back
pressure in the rest of the system, with net negative results.
To maintain power assist, the rate of flow in the S line must at
all times equal that in the P line .



